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HARBOURS AND WATERWAYS IN THE NINE- 
TEENTH CENTURY. 

Tuer end of a century seems a fitting time to recall 
what were the conditions of our harbours and waterways 
at its commencement. In looking over the events of the 
past hundred years it is difficult to realise the great leap 
that has been effected in the development of the mercantile 
marine of this country, and the improvements that have 
been made for its accommodation during the past century 
as compared with that which preceded it. At the begin- 
ning of the century the size and character of the vessels 
had altered little from those that were in use in the days 
of Queen Elizabeth, when it may be said that our traffic 
across the seas with other countries began to develop. 

Although the oversea trade of the country had largely 


incre: sed during the two previous centuries, owing to the | 


establishment of the East India, the Russia, the Africa, 
and Hudson’s Bay companies, the sailing vessels in 
which this traffic was conducted varied very little from 
those in use in the sixteenth century, and no improved 
methods of accommodation had been provided for load- 
ing and discharging cargoes. So crude were the appliances 
that one of the advantages held forth to induce vessels 
to go to the Port of Bristol was ‘that the shipping 
could lie there on a soft bed of mud.” 

The eighteenth century had been noted for a remark- 
able development of the inland navigation of the country 
and of the facilities for distributing the goods brought 
from foreign countries, and of the export of home pro- 
duce from inland towns, and that century will always 
rank high in the engineering world for the splendid works 
designed by the genius of Brindley and the other canal 
engineers, and for the development of inland water 
transport. But works for the accommodation of sea- 
going vessels, and for the improvement of the ports and 
harbours, had been entirely neglected. 

On the Thames up to the last decade of the eighteenth 
century there was only one wet dock, which had been 
— for the whaling trade, and was known as “ Mrs. 

owland’s great wet dock.” In 1790 the Brunswick 
Dock was constructed by a shipbuilder on the site of the 
present West India Dock. Except the few vessels which 
these two docks accommodated, all others had to lie at 
the “legal wharves” on the riverside, or at moorings 
extending from London Bridge to the Pool. The 
Channel was frequently blocked by the numerous fleet 
of colliers bringing coal from the Tyne, especially when 
these accumulated after being detained on the voyage by 
adverse winds, and it was no uncommon occurrence for 
a vessel to occupy a fortnight in navigating the river 
from London to the Nore. The amountof loss by robbery 
was enormous, the West India merchants alone 
estimating theirs at £150,000 a year. The condition 
became so scandalous in the beginning of the 
century that the interference of Parliament was 
sought, and the Government paid a very large sum 
for compensation to the owners of the legal quays, 
and an Act was passed giving power to the West India 
merchants to construct a wet dock with a monopoly 
for twenty-one years, compelling all vessels in 
this trade to use the new dock. The construction of the 
London Dock followed soon after with a monopoly of all 
vessels engaged in the conveyance of wine, spirits, and 
tobacco. A quarter of the century then passed before 
the first free dock—the St. Katherine’s—was opened. 
The Surrey Commercial and East India followed the 
London Dock. The Victoria was not opened till half the 
century had gone. Millwall was constructed in 1864; 
the Albert Dock in 1875; and Tilbury in 1882. Beyond 
the construction of these docks little has been done 
during the century to assist the navigation by deepening 
and improving the waterway. In the earlier part of the 
century time and transport were not regarded in the same 
light as they have become to be under steam navigation. 
Large bonded warehouses were erected for the storage 
of goods, where they could lie until the markets suited 
or customers could be found. The decay of the century 
has seen all this altered, and the system in use now is to 
transport goods to their destination with the greatest 
rapidity possible, and the trade of the Thames is 
hampered by the want of sufficient transit sheds in place 
of warehouses. 

The Thames at the beginning of the century had by far 
the largest trade of any port in the kingdom, whether 
of coasting or foreign-going vessels. Yet the number of 
ships entering the port of London was under 4000, of 
which more than half were coasters, the aggregate 
tonnage being a little over half a million. There were 
only 1860 ships beionging to the port of a tonnage of 
374,000. Of these 1100 were under 200 tons; 634 


between 200 and 500; 22 between 500 and 700; and 95 
between 700 and 1300. The largest vessels afloat were 
those in the service of the East India Company, the 
Warren Hastings, the largest of the fleet, being registered 


| in 1798 at 1856 tons. This tonnage was doubled when 
the Great Britain was built fifty years later, and increased 
tenfold at the end of another fifty years. 

The century had got well on its way, more than one- 
third having passed, before steam power came into use as 
a means of propulsion, and after this the size of vessels, 
and means of accommodation for them, proceeded by 
leaps and bounds. By the middle of the century the 
number of vessels had increased to 7000, and the tonnage 
to 14 million, while towards the end the number of 
vessels entering the port was about 54,000 of 15 millions 
registered tonnage, and the average size of the vessels 
increased five-fold. 

At Liverpool, the second port in the kingdom, the pro- 
vision of docks and wharves for shipping dates back to an 
| earlier period than that of the Thames, the first dock 
| having been built in 1708; this has since been filled up. 
| The staple trade of this port at the beginning of the 

century consisted of vessels trading with Ireland, and the 
| few sailing vessels that sufficed for the trade with Africa, 
| America, and other foreign ports. More than a third of 
| the century had passed before the adoption of steam 
| navigation led to the enormous development of the 
passenger trade that has sprung up between Liverpool 
and America, and of the importation of cotton, food, and 
grain. The tonnage in 1831 amounted to 14 million. At 
the end of the century about 20,000 vessels entered the 
port, with a registered tonnage of 9 millions. At the end 
of the first third of the century the voyage to America 
occupied from one to two months. It was not till 1838 
that the Atlantic was first crossed by a vessel propelled 
by steam, and the steamer Sirius, which sailed from 
Liverpool, was only 178ft. in length and 270 horse-power. 

At the beginning of the century the only docks that 
existed were the Salthouse, St. George’s, King’s, and 
Prince’s, the whole covering 18 acres, and being devoid 
of quays, labour and time were wasted in the cartage of 
cotton and other goods. Nearly half the century had 
elapsed when the Albert Dock and warehouses were 
opened by the Prince Consort, and by the end of the 
century Liverpool possessed the finest system of docks in 
the world, with a magnificent river front extending over 
six miles, the area of the water space of the docks with 
those at Birkenhead covering between 500 and 600 acres, 
with 35 miles of quays fitted with all modern appliances 
for berthing, loading, and discharging 40,000 vessels in a 
year, with graving docks capable of receiving vessels of a 
length undreamt of in the early days of the century. 

Hull, one of the oldest ports in the kingdom, and which 
was closely identified with the whaling trade, and whose 
trade may be said to embrace all countries of the world 
and all kinds of produce, at the end of the last century 
had a tonnage not much exceeding 100,000, and only 
possessed one dock, the Queen’s, 10 acres in extent. At 
the end of the first decade the second dock, the Humber, 
of 7 acres, was opened, these being increased during the 
century to 150 acres, providing accommodation for nearly 
6000 vessels of three millions tonnage. 

Goole and Grimsby are both products of the century. 
The former up to 1820 a mere waterside village is the 
outcome of the most progressive of the inland navigation 
systems of the country and the port of discharge and 
export of a system of canals ramifying all over the 
northern Midland Counties. The latter also only a small 
almost unknown village when the century commenced, now 
an important railway dock system built up by the import of 
timber from the Baltic and the export of coal from the 
Yorkshire mines, and having one of the largest steam 
fishing fleets in the kingdom, requiring annually half a 
million tons of coal. Grimsby is also one of the principal 
ports for the continental passenger traffic and the import 
from Germany and the northern part of the Continent 
of food; and now has a trade of 2000 vessels entering the 
docks yearly, of 900,000 registered tonnage, with an 
export of coal reaching yearly 2,000,000 tons, and which 
has increased during the last ten years at the rate of 
80 per cent. Grimsby must also be noted as being the 
first dock where hydraulic power was introduced for 
working the machinery. Boston and Lynn, which at 
one time were the chief ports for the trade with Flanders 
and the Low Countries, the former having a ship- 
ping trade only second to that of London, although 
now left far behind by more modern rivals, have each 
during the century completely altered the conditions 
under which navigation is carried on, and have adapted 
their ports to steam vessels of a size which 
would have been considered as impossible in the early 
days of the century; and by means of docks and ware- 
houses, hydraulic cranes and coal hoists, and an efficient 
system of buoying and lighting, are able to provide for 
sea-going vessels carrying from 3000 to 4000 tons. 

Sunderland has risen on the exportof coal, and besides pro- 
viding an effectual system for berthing and rapidly ri 


the vessels, has also built out of the dues of ships trading 


at the port, two extensive breakwaters running out into 
the sea, and effecting a safe and commodious harbour. 
Seaham has also been built up by the export of coal, prin- 
cipally for the supply of the Londoxfmarket; and Hartle- 
pool has grown on the import of timber from the Baltic, 
and the export of coal. Leith, which was the principal 
port of Scotland at the beginning of the century, could 
then offer no further accommodation than was necessary 
for small sailing vessels berthed on the mud, and for the 
fishing fleet which supplied Edinburgh and the inland 
towns with fish, is now living up to the times by the con- 
struction of docks adapted for vessels of modern size and 
capacity. 

It would be tedious to enumerate the numerous other 
ports in the North of England and Scotland that have 
been improved and made accessible to large vessels, and 
provided with docks and modern appliances for conduct- 
ing the traffic of the Empire. Bristol, one of the oldest 
and most important ports on the South Coast, was un- 
provided with docks until the century had well started, 
and ships trading with the West Indies, Africa, and 
America, which were large for those days, had to lie on 
the mud. Bristol in the middle of the last century had 
nearly double the trade of Liverpool, and in 1764, a 
representative year, 2353 ships entered the port, and the 
customs duties collected were £195,000, against £70,000 
at Liverpool. In 1809 the first scheme for dockising the 
Avon was completed, and a water area of over 80 acres 
provided. Since then, although the history of the develop- 
ment of the port may be described as that of doubt, delay, 
and indecision, and years have been wasted in con- 
sidering further schemes of dockisation. At one 
time Bristol promised to be the head quarters of the 
passenger trade with America, the Great Western steam- 
ship having sailed from there in 1838, yet although the 
civic authorities have allowed the port more or less to 
slumber, thanks to private enterprise this port has 
been provided with deep-water docks, where are now to 
be found all modern appliances in the shape of ware- 
houses, hydraulic machinery, cold-storage warehouses, and 
cattle lairs, and a trade which has developed to a yearly 
entrance of over 8000 vessels of 14 million tons, or about 
the same as that of Liverpool seventy years ago. 

The Clyde, the Tyne, and the Tees may all claim to 
have been made navigable for anything but the smallest 
class of vessels during the century. The boast of the 
Glasgow captain, in reply to the American who expressed 
the opinion on going up the Clyde for the first time that 
after all it was only a ditch as compared with the rivers of 
his country, that if that was so God had made the rivers 
for them, whereas the Scots had had to make their own, | 
may be said to be almost literally true. A century ago 
the number of vessels on register at Glasgow was twenty- 
four, of an average tonnage of eighty-two. Now the 
number is nearly 2000, and the average size 300 tons ; 
while over 10,000 vessels enter the port yearly of a 
registered tonnage of 3} millions, and some of the largest 
steamers afloat have been built and launched in the ship- 
yards at Glasgow. : 

At the end of the last century Golborne, the engineer 
who was called in to advise as to the improvement of the 
waterway, was considered over-sanguine in stating that 
4ft. could be obtained up to Glasgow at low water. Sub- 
sequently, by a system of parallel training walls, Rennie 
so improved the channel that in 1806 it was stated as a 
record proceeding that a vessel of 120 tons, drawing 8}ft., 
was able to get up to Glasgow on a spring tide. Up to 
1835 the depth in the harbour had only been increased to 
7ft. at low water, and 15ft. at H.W.S.T., and up to 
1818 foreign-going vessels could get no further than 
Greenock. In 1821 the maximum draught of the vessels 
navigating the river was 13}ft.; in 1830 it had increased 
to 19ft.; 1870, 21ft.; 1880, 23ft.; and 1890, 26ft. 

It was not until 1824 that the first steam dredger was 
employed, and since then these machines have removed 
forty million cubic yards of material, and have deepened 
the channel until 30ft. now prevails at low water up to 
Glasgow. 

In 1815, when the Comet passenger steamer was 
placed on the river, it sometimes took seven hours for 
her to get from Greenock to Glasgow, over a course 
which is now traversed by steamers drawing 24ft. in two 
hours. 

The first dock at Glasgow—the Kingston—was not 
constructed until some time after the first half of the 
century, to be followed by the Queen's in 1882, and the 
Cessnock at the end of the century. 

Although the development of the Tyne, the great coal 
port of the North-East Coast, has not been so marked as 
that of the Clyde, yet it has been raised during the 
century from a small tidal stream, along which the sailing 
colliers started for London, to one of the largest coal- 


g | exporting ports of the kingdom, and affords a remarkable 


instance of that spirit of enterprise which, especially 
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during the past century, has resulted in the carrying out 
of works of national importance without the aid of the 
Government of the country, the Commissioners of the 
Tyne having constructed with funds faised on the 
security of the shipping dues, a magnificent harbour of 
refuge, which provides a safe haven in stormy weather 
for the large fleet of vessels continually navigating that 
most dangerous part of the North Sea, frequently 500 
vessels taking refuge within the breakwaters in a year. 

At the beginning of the century little had been done 
to the Tyne to change it from its natural state. Up to 
the middle of the century there was only a depth of 6ft. 
. over the bar at low water, and vessels drawing 17ft. were 
frequently detained for weeks during north-east gales for 
water to get out to sea. On Tyne Main Shoal there was 
only 2ft. at low water, and 18ft. at high water spring 
tide ; and at Hebburn Shoal, the governing point of the 
navigation, there was only 14}ft. at high water spring 
tide. By means of training works, and the removal of 
over 100 million tons of material by dredging, the depth 
over the bar has been increased to 20ft. at low water, 
and the same depth is now carried up the river to New- 
castle, and 18ft. for three miles beyond. 

The Northumberland, Tyne, and Albert Edward Docks 
having a water area of 129 acres, have all been constructed 
during the latter half of the century. The Tyne in 
ancient times was the principal river for the export of 
coal, and a large fleet of sailing colliers was employed 
principally in carrying coal to London. At the beginning 
of the century the export amounted to half a million tons. 
It was not till the middle of the departed century that 
these old sailer colliers, which had to be ballasted with 
chalk or sand for their return journey from the Thames, 
gave place to the present screw steam collier, with pro- 
vision for water ballast, one of these being equal in 
efficiency to twelve sailers. The tonnage of coal has 
grown during the century to over 12 millions, for the 
loading of which an elaborate system of coal staiths has 
been constructed. The number of vessels carrying 
various cargoes has increased to over 16,000, of a net 
registered tonnage of nearly eight millions, the average 
size of the vessels being now 508 tons. 

On the Tees, now the great iron port of the kingdom, 
the century had nearly passed its first decade before the 
Tees Navigation Company was established for the purpose 
of carrying out improvements in the channel. The 
tonnage of shipping then amounted to 24,000. Stockton 
was at that time a small town of about 10,000 inhabitants, 
and Middlesbrough a hamlet of twenty-five houses. The 
river was a shallow, tortuous stream, with a difficult and 
dangerous entrance from the North Sea, the naviga- 
tion up to Middlesbrough was amongst shifting sands, 
and both tedious and accompanied by danger. Up to 
Stockton the channel was only navigable for small sailing 
vessels of 50 to 60 tons. The only trade consisted in the 
export of a small quantity of coal from South Durham, 
and the import of goods for distribution amongst the 
farmers of Teesdale and the adjacent districts. 

Nearly half the century had gone before the first dock 
was built at Middlesbrough, and the commissioners who 
had succeeded the old Navigation Company set to work 
in earnest to improve the river. The revenue at that 
time was about £4000. Since then over a million has 
been spent in constructing breakwaters at the entrance 
to the estuary from the North Sea, and in training, 
straightening and deepening the channel, and dredging 
and removing 25} million tons of material. The revenue 
has increased to about £60,000 a year, and the number 
of vessels entering the ports of Middlesbrough and 
Stockton has increased to between 4000 and 5000, with 
a tonnage of about two millions, of which 14 millions 
belongs to the former port; the average size of the vessels 
entering Middlesbrough docks being over 400 tons. The 
channel, which, at the beginning of the century, had only 
6ft. over the bar at low water and 2}ft. to Stockton, 
has been increased to 20ft. of depth over the bar and 25ft. 
at high water to Middlesbrough, and 18ft. to Stockton. 

Cardiff, which at the beginning of the century was 
little better than a village with 2000 inhabitants, and 
which at that time had recently become linked up with 
the iron-producing district of Merthyr by the newly- 
constructed Glamorganshire Canal, had an export of iron 
reaching 10,000 tons in 1805. It was not till more than 
four decades of the century had passed before the West 
Dock was constructed by the Marquis of Bute, and the 
export of coal commenced on a large scale, which has so 
extended as to cause Cardiff to be known as the 
** Coalopolis”’ of the empire, and the development of the 
place into a handsome town of over 150,000 inhabitants, 
with docks covering 111 acres, provided with fifty-six 
hydraulic coal hoists and every known appliance for the 
rapid coaling of ships, so that a steamer carrying over 
9000 tons has been loaded in a day. The quantity of 
coal annually shipped amounts to nearly eight million 
tons, the number of vessels entering amounting to 
16,000, with a tonnage of eight millions. 

The development of the other Welsh ports and the 
construction of the docks at Penarth, Barry, Swansea, 
Newport, Neath, Llanelly, and Port Talbot, is all the work 
of the last half of the century. 

Southampton, which may be regarded as the most 
modern example of the growing development of the over- 
sea passenger trade, and for the import of food for the 
sustenance of the rapidly-increasing population of this 
country, was without docks until half the century had 
gone, since when its trade has increased at a more rapid 
rate than that of any other port in the kingdom, and 
where the inventions and the science of the nineteenth 
century have been utilised for the first time in the working 
of its cranes and machinery by electricity. 

If Ireland cannot produce a port to compare with her 
English and Scotch rivals, the facilities for navigation 
have not been neglected, and the old port of Dublin has 
been improved by the walls constructed for the deepen- 
ing of the water over the bar, and by dredging the 
channel of the Liffey, by which vessels of 3000 tons 
burden can reach the quays which have been constructed 


to receive them ; and over 8000 vessels enter the port in 
a year, of a tonnage of 2} millions; while at Belfast, 
where at the beginning of the century vessels drawing 
14ft. could not get up the Lagan at spring tides, and the 
total number of vessels entering the port in a year did 
not exceed 800, with a tonnage of about 64,000, now the 
number has increased to over 10,000 vessels entering, 
with a tonnage reaching nearly 2} millions, and from 
the shipyards have been launched the largest passenger 
and cargo steamers afloat. 

Perhaps the most remarkable feature of the century 
relating to waterways has been the carrying of sea-borne 
traffic in the same bottom to an inland town, by the con- 
struction of the Manchester Ship Canal, whereby a port 
has been opened and developed thirty miles from the sea; 
and vessels carrying 8500 tons can deliver their contents 
in the docks built in the city, while the amount of ship- 
ping passing along the canal amounts to nearly two 
million tons. 

Another notable event that had a remarkable effect on 
the trade of the country has been the re-opening of the 
waterway from the Red Sea to the Mediterranean, which 
according to tradition was first accomplished in the 
time of the Pharoahs, but for a class of vessels which 
to the navigators of those days, progressive as they were, 
could be conceived as within the range of human skill. 

The North Sea and Baltic Canal, and the Amsterdam 
Ship Canal, although not having much effect on the trade 
of Great Britain, add to the greatest achievements of a 
century in the development of harbours and waterways 
that has occurred since England became a nation. 

Reference has been made to harbours of refuge con- 
structed by the enterprise of local authorities, but some 
notice must be taken of the national undertakings for 
the protection of shipping, which have been carried out 
by the Government of the country with national funds. 
The magnificent work of Plymouth breakwater dates 
from the second decade of the century, while those at 
Portland, Holyhead, and Dover belong to the fifth 
decade. 

The construction of light beacons for the guidance of 
mariners continued, nearly up to the beginning of the 
nineteenth century, to be the care of religious houses or 
private individuals ; and the lights shown were produced 
by beacon fires of blazing wood or smoky coal on the top 
of beacon towers; but the importance of the shipping 
interest made it necessary that this work should become 
a public undertaking. So little advance in the means of 
producing the lights had been made when the nineteenth 
century began, that the lantern of Smeaton’s Eddystone 
Lighthouse, built in 1756, was still lighted by candles, and 
the century had made some advance before oil lamps 
with reflectors were introduced, and nearly a third of the 
century had gone before the present effective system of 
dioptric lighting was made possible by the lenses invented 
and constructed by Fresnel, and afterwards brought to 
perfection by Stevenson and Douglas. The first light- 
house of the century was the Bell Rock, erected in 1811, 
followed by the Skerryvore in 1844, the Bishop’s Rock in 
1857, and the Wolf Rozk in 1860. Light-vessels and gas 
buoys were unknown in the previous century, and these, 
with fog horns and electric communication, add to the 
life-saving appliances brought out during the past 
century. 

The past year has not been noted for the commence- 
ment or completion of any special work of harbour or 
river improvement. The Thames has cccupied perhaps 
most attention, owing to the complaints made by ship- 
owners as to the insufficient means of dealing with the 
cargoes of large vessels, and the consequent delay that 
takes place. The complaints are various, but may be 
reduced to the following :—(1) The depth in the channel 
at low water, especially between Tilbury and the upper 
docks. (2) The insufficient wharfage and shed accommo- 
dation, and the want of cranes and other appliances for 
rapidly discharging and loading vessels. (3) The system 
of discharging overside into barges for conveyance to 
private wharves and warehouses at different parts 
of the river. It is singular how history repeats 
itself. It is just a century ago since the same com- 
plaints as to insufficient accommodation was made; 
and the loss and inconvenience were then felt to be so 
great that docks with bonded warehouses were built for 
the better accommodation of the shipping, and a large 
sum was paid to the owners of private quays and wharves 
as compensation. The Commission that has been ap- 
pointed by the Government to inquire generally into the 
question of the navigation of the river has received a 
great deal of evidence, but so far no practical remedy has 
been suggested, except that of taxing London to provide 
the funds for providing for the cost of deepening the river 
and modernising the docks and buying out the private 
wharves. 

The Thames Conservators contend that the river has 
been dredged to as great an extent as their funds will 
admit, and that the 26ft. at low water which has been 
provided up to Tilbury is sufficient except for a very few 
vessels, which, if they arrive at dead low water, may be 
detained a few hours. The dock companies say the rates 
which they are authorised to levy forbid any scheme of 
improvement, and a proposal which they made to tax the 
barges which now-can enter and leave the docks and 
carry away the cargoes which at other docks provide a 
large source of revenue, created so much opposition that 
the clauses in the Bill were not gone on with. Mean- 
while the bargemen, who possess a monopoly of the 
traffic owing to some antiquated rights, and are allowed on 
all hands to be the chief source of delay, and of the bad 
repute which the Port of London has attained, have 
lately paralysed the whole trade by a strike which 
seems as senseless as itis inconvenient and ruinous. 

The Bills for dock and harbour work brought forward 
at the parliamentary Session were few and unimportant. 
There were none of the contests which have prevailed for 
the last few years as to the construction of new docks in 
Wales or on the Clyde. For the present there is to be a 
truce, and the Clyde Trustees will only seek power in 


the next Session to ratify a treaty entered into with their 
old opponents. At Cardiff, during the year, the great 
dam, which had to be constructed for the works of 
what is to be one of the largest and deepest docks in 
the kingdom, was completed. This dock is to have an 
area of fifty acres, with a lock 900ft. long, 90ft. wide, and 
a depth on the sill at high water of 56ft., and an extens‘on 
of time for its completion is to be asked for. 

After years of consideration, and obtaining a pent 
from three of the principal engineers experienced in 
dock works as to the scheme for dockisation, the Bristol 
Corporation intends once more to seek parliamentary 
power to construct a deep water dock at Avonmouth. 

Another scheme of some magnitude that has been 
hatched during the year is the proposed water station in 
Dover Harbour, which is to be constructed at a cost, with 
other consequent improvements, of two millions. When 
this is accomplished the Channel ferry scheme of the late 
Sir John Fowler will probably follow. The Bill for this 
some years ago passed one House and was only thrown 
out in the other by the casting vote of the chairman. 
One of the great objections of the opponents was thie 
want of a proper water station and the difficulty of 
obtaining still water in the harbour, both of which will be 
accomplished if the works now proposed are carried out. 

The question of inland navigation has once more been 
raised by a deputation that waited on the President of 
the Board of Trade, with what real object it is difficult to 
realise. The only consolation he could give them was 
that canal navigation was not moribund, for the traffic 
had increased rather than diminished. This, however, is 
owing to the Manchester Ship Canal trafic being brought 
into account since the previous return had been issued. 
Perhaps, however, a more practical testimonial to the 
value of this traffic when conducted on modern lines is 
the fact that traffic in the Goole Docks is becoming so 
congested that the Aire and Calder Company proposes 
seeking powers to enable it to so alter its railways 
in the town of Goole as to be able to construct an addi- 
tional basin. The scheme for obtaining a channel for 
small sea-going vessels up to Birmingham has had 
another revival, and the usual course has been followed 
of a deputation being appointed to wait on some public 
body—in this case the Corporation of Birmingham. On 
a previous occasion it was Cardiff, and such a good case 
was made out that a large sum was provided for deepen- 
ing the Severn, and the work was carried out ; but as it 
went no further than Worcester, and the way is blocked 
by a low-arched bridge at Gloucester, after a trial by a 
steamer specially adapted for the purpose, further 
attempts to send vessels of the class for which the deep- 
ening was intended appear to have been abandoned. 

During the year a meeting of the International Navi- 
gation Congress was held in Paris, and papers of some 
interest were read, but so little trouble was taken by 
those who had charge of the organisation to make the 
programme of proceedings known in this country, that 
the conference was attended by very few English 
engineers, and no report of the proceedings was given in 
the English technical or other journals. 


LIFE-SAVING APPLIANCES AT THE PARIS 
EXHIBITION. 


Or the 485 exhibits placed in Class 33 at the Paris 
Exhibition in competition for the Anthony Pollok prize 
there are very few which can be said to be of practical 
importance or value. Some, indeed, although useless in 
their present forms, may give ideas and hints to persever- 
ing inventors which in the future will lead to the produc- 
tion of really useful and practical life-saving apparatus. 
Considerable misunderstanding appears to have been 
caused through insufficient data having been published, 
prior to the competition, setting forth the class or classes 
of apparatus which the judges for the Pollok prize would 
consider as coming within the scope of their reference. 
As a consequence, the exhibits formed a collection of the 
most marvellous inventions which it would seem possible 
to bring together. A superficial examination of the 
exhibits convinced us that the majority of the inventors 
were quite unacquainted with the working conditions 
under which such appliances must be used. Consider- 
able skill and ingenuity, as well as expense and labour, 
must have been spent in producing appliances which 
would have appeared useless to their inventors had they 
discussed the models previously with practical nautical 
men. The board which is acting for the Pollok heirs 
will publish shortly a notice dealing with the conditions 
which are intended to be laid down in connection with 
the new and restricted competition to be held next 
autumn in some port of the English Channel. In brief, 
these recommendations and conditions mean that only 
those exhibits which aim at life saving en masse will be 
considered. 

The judges are in favour of rafts of medium size, and 
large unsinkable boats, provided that such are so installed 
as to be easily launched, and do not materially affect or 
disorganise the ordinary weights and deck arrangements 
of a vessel. In fact, this desideratum is what the judges 
desire intending competitors to aim at. Rafts requiring 
to be inflated, pieced together, or necessitating any com- 
plicated evolution or skill in putting afloat, are entirely 
useless, as also those involving great expense and of cum- 
bersome form. It is manifestly hopeless to expect that 
steamship companies, which are essentially money- 
making and money-saving concerns, will equip their 
vessels with appliances involving an expenditure far and 
away above that necessary under the actual requirements 
of their respective Boards of Trade. It is, likewise, use- 
less to attempt to produce a vessel resembling a magnified 
honeycomb, so cut up into compartments fore and aft 
and athwart-ships, as to render her unsinkable, while 
increasing her weight and dimishing her carrying capacity 
in alarming ratios. Such has evidently been the intention 
of many inventors whose models and plans are exhibited. 

Among the exhibits are several examples of detached 
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deck-houses, or similar structures, which, on the sinking 
of a vessel, are supposed to peacefully float off the wreck, 
carrying all the passengers and crew placed inside a com- 
fortable deck cabin or perched on the roof. The exhibits of 
M. L. Colmean, of Rouen, and of Mr. A. B. Bolt, of New- 
castle-on-Tyne, are types of this design, the latter being to 
our mind the preferable of thetwo. In theory this type is 
admirable and simplicity itself, but have the designers 
ever considered that, say, in nine cases out of ten, sinking 
vessels after collision or other fatal mishap founder head 
or stern foremost and at a high angle? The chances of 
serious entanglement with masts, spars, rigging, &c., are, 
to say the least, considerable. The judges exclude from 
the future competition all structures of this class, in- 
cluding rafts and boats, which are merely intended to 
float off and not to be launched. They also advise the 
elimination from the competition of all purely accessory 
and individual means of life-saving, however admirable 
they may be in themselves, such as buoys, life-belts, and 
jackets, and means of spreading oil on the water. Of the 
many types of life-saving jackets, dresses, and buoys 
exhibited, we may pass over those in which rubber forms 
apart. Persons acquainted with the rapid deterioration 
of rubber in such appliances, especially when practically 
uncared for, will at once come to the conclusion that such 
material is unsuitable for the purpose. Suftlicient trouble 
is entailed in keeping cork jackets in efficient and sea- 
worthy repair. It seems to us very doubtful whether a 
passenger on board ship in a moment of danger, not 
excepting the inventor himself, would be able to get 
inside any one of the curious life-saving dresses and com- 
plicated buoys which are shown. These remind us, on 
the one hand, of the ordinary diving dress, and, on the 
other, of the submarine creations of Jules Verne. 

Turning for a moment to boat davits, launching and 
disengaging gear, of which a considerable number of 
models appear, most of these are of too complicated a 
character to commend them to the ordinary seaman. In 
the hands of a trained crew, such as is carried by a man- 
of-war or mail steamers, no doubt many of the appliances 
would act admirably, but on ordinary liners and tramp 
steamers, manned with comparatively small and casual 
crews, the manipulation of the gear would be practically 
unknown to most of the men, and in heavy weather almost 
impossible without previous training. 

The favourite device with the inventors of davits 
appears to be that of a pair of curved lever arms hinged 


Fig. 1—RANKINE DISENGAGING GEAR 


to the deck at the lower end, usually one deck lower than 
the boat deck, and moved out or in by tackle, rams, 
screws, or other gear. Several of these devices were 
mentioned in our previous article. The ‘“‘ Rankine” 
disengaging gear, which we briefly described, appears to 
us to be the best of the boat-disengaging gears, and can 
be fitted to any ordinary davits. The gear is perfectly 
simple, and should not easily get out of order. Satisfac- 
tory experiments have been made in launching a boat 
from the Calcutta Port Trust’s steamer Resolute when pro- 
ceeding at a speed of nine knots. The British Indian 
steamship Ethiopia has also been fitted with Rankine’s 
gear. 

Another ingenious disengaging gear is that of A. W. 
Savage, of New York. This releases the boat the moment 
a wave washes her bottom sufliciently to take the weight 
off the supporting clutches. The gear appears to be of a 
complicated nature and liable to get out of order. 

The model shown by Eugéne Ogez, of Dunkerque, con- 
sists of a pair of swinging cantilevers from the davits, 
with roller carriers from which the boat is suspended, the 
arms having an outward fall. As they are swung round, 
outboard, the carriers automatically convey the boat free 
from the ship’s side. In this appliance the principle is 
good, but, like most of its class, there is an excess of 
gearing and tackle, and the carriers would be liable to 
get out of order through disuse, rendering it unsuitable 
for the ordinary passenger vessel. The Kennedy gear is 
perhaps the best example of the lever arm type of davit, 
and the disengaging mechanism is good. The toothed 
gear might be somewhat simplified with advantage, and 
in the crush, which would no doubt surround a boat in 
case of disaster, the manipulation of the cranks would 
probably be difficult. 

_ The Fairplay lifeboat, Fig. 2, is one of the most ingenious 
in the whole Exhibition. If we could be sure that in 
practice it would be as satisfactory as its inventor, Mr. 
1. J. Hough, claims, the system would be of considerable 
practical use. Of the two models shown, we _ prefer 
that exhibiting the smaller boats, which roll off the 
ship's deck upon rails. We take it that the boats 
in the model are intended to be launched overboard 
without the aid of davits. It occurs to us that the 
shock on striking the water in falling from such a 
height would be considerable, and entail as much damage 
to the passengers as to the boat itself, should the former 
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have been placed on board previously. We have our- 
selves experienced the uncomfortable effects of being 
launched in an ordinary English lifeboat, bow foremost, 
from a quay 12ft. above the water level. What the effect 
would be in launching broadside on we can only imagine. 
The design might be modified to include some form of 
extension rails to partially bridge the distance between 
the deck and the water, as is adopted by Mr. Roper for 
certain types of his raft. It appeared to us that there 
would be a liability to unequal travel of the rolling sec- 
tions over the rails, resulting in side jamming against the 
flanges. On experimenting with one of the models we 
found that this actually obtained. Another source of 
weakness is the shaft connection between the boat sec- 


tion and the ends; this is liable to get out of order through | 


Of the collapsible and semi-collapsible boats shown by 
many inventors the James folding boat is the best 
example of the first, and the semi-collapsible boat of 
Chambers Brothers, Greenock, the most satisfactory of 
the latter class. These are well enough in their way, but 
cannot be termed seaworthy craft. Being usually stowed 
in nests or tiers, they must be got out one after another, 
and comparatively slowly. At the best they should only 
be regarded as supplementary to the ordinary life-saving 
appliances of a passenger ship. The 18ft. James boat, 
carrying twenty persons—Board of Trade measurement 
—weighs only 4 cwt. 2 qr. 26 lb., whilst the 28ft. type 
weighs 11 ewt. 2 qr. 

There are exhibited several models and designs of 
boats, or small rafts, supported on steel-framed slipways 
constructed in the sides 
or at the stern of a vessel. 
The slipways are much 
on the same principle as 
many of those constructed 
in recent years by the 
Royal National Life-Boat 
Institution in this coun- 
try for launching life- 
boats from steep fore- 
shores. Applied to a 


vessel they would be 
perhaps efficient enough, 
but the cost of con- 
struction, the derange- 
ment of the ordinary 
structure and fittings, and 


the space occupied, ren- 


der them impracticable. 
The best design is that 


exhibited by M. Cresson, 
where a_ slipway is 
arranged on both the 
port and starboard sides 
of the vessel and the raft 


launched off the deck, 


IX | 


A bow foremost. The 
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7 mechanism generally is 
simple. 


Fig. 2—HOUGH LIFE BOAT AND LAUNCHING GEAR 


disuse, and to very serious strain in launching. As to 
the self-righting powers of the boat, these are, perhaps, 
rather too great. There is a happy mean between a boat 
which is non-self-righting and one which is constantly 
capsizing in order to show its self-righting capabilities. 
We did not observe any provision for steering the craft 
represented by the models. These imperfections in detail 
might, no doubt be overcome, but withouta full-size work- 
ing example of the boat it is impossible to judge sufficiently 
of its capabilities. The idea is undoubtedly good, end the 
apparent ease by which the whole of a rank of boats, 
placed athwartships on the bridge deck, could be conveyed 
to the side, ready for launching, is a strong point. We 
should recommend Mr. Hough to construct a working 


Fig. 3—BOWLE’S WATER-TIGHT DOOR 


boat for experimental purposes, and, further, to consider 
the practicability, or otherwise, of a transporting cradle, 
or pair of transporting wheels, which could be disengaged 
on floating, conveyinga boat of more ordinary type and 
without the disconnected end boxes. The larger model 
shows the boat lowered by means of davits ; but it appears 
to us that the entire raison d’étre of Mr. Hough’s system 
is the possibility of getting the boat afloat by simple 
launching. 

Turning to the many types of ships’ lifeboats ex- 
hibited. Some inventors appear to have regarded the 
desideratum as the boat itself, without regard to the 
means of launching. 
boats now in use are, generally speaking, satisfactory, 
and any improvement in this connection is of little 


advantage unless means are provided for launching them | 


rapidly with the small crews at present carried by 
" erchant steamers. 


As a matter of fact, the ships’ life- | 
| claims for his system that in case of unforeseen collision, 


Monsieur J. Bausgu't 
exhibits a design of a 
slipway tobe loweredfiom 
the side of the vessel, and from which is launched 
a large raft. The mechanism is too complicated 
in this arrangement, and the design is open to our 
general criticism applying to its class. 

With reference to the water-tight doors exhibited, in 
addition to the two examples shown in the Pollok 
gallery—the Montgomery-Moore and the Hinde patterns 
—there is one on view in the American Section of the 
Exhibition, which is, in some respects, superior to either 
of the former. This is the door invented by Mr. F. T. 
Bowles, of the United States navy, and made by the 
Sprague Electric Company, of New York. Generally it 
is similar to the Montgomery-Moore door, but instead of 
having’a screwed shaft and nut for the closing gear, it is 
provided with a rack cast 
on, or bolted to the door 
plate, and a series of 
pinions. The doors are 
made in both vertical and 
horizontal patterns, actu- 
ated electrically by means 
of a Lundell motor and 
a controller, consisting of 
two magnetic switches, 
which govern the circuit 
of the driving motor. The 
switches close electrically, 
and are opened by gravity 
when the current is cut 
off. One switch contro]s 

he upward, and the other 
the downward motion; 
the only moving portions 
of the controller are the 
solenoid plungers. 
vision is made for regu- 
lating the limits of motion 
of the door. A _ hand 
switch is provided ena- 
bling the door to be 
opened or closed by 
power, from either side 
of the bulkhead, while 
hand gear is also provided 
for the same purpose. 
The electrical connec- 
tions are so arranged 
that all the doors in the 
ship may be closed auto- 
matically and simultane- 
ously from any position 
on board where the instrument may have been installed. 


The door exhibited at Paris, of the No. 1 vertical 
pattern, was constructed in 1899, for tests in the 
Brooklyn Navy Yard, and was opened and closed re- 
peatedly through coal, piled over the sill, and other 
obstructions. The United States naval authorities have 
installed this type of doors upon the United States 
s. Atlantic, and doors have also been fitted on the 
s.s. St.Paul. Whilst in other respects similar to the 
Montgomery-Moore door, the rack - and - pinion gear 
appears to us to be preferable to the screw as being less 
liable toclog or choke with coal dust. We illustrate the No.1 
vertical door in Figs. 3 and 4. Mr. Montgomery-Moore 


if the outer skin of the vessel is injured, the doors are by a 
special device immediately closed in the bulkheads, fore 
and aft of the damaged part. In the Pollok Gallery this 
inventor exhibits two doors, both of horizontal pattern, ove 
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electrical and the other hydraulic. In Figs.5 and 6 showing 
the electrically-controlled door, a is the door shown open, 
band ¢ guides and rollers on which the door slides, 
d the electric motor, e the motor shaft geared to shaft 
working door, g hand gear for working shaft, h nut in 
which thread of screw on shaft f works, i automatic 
device. The inventor estimates the cost of making the 
apparatus for twenty doors—not including the doors them- 
selves, we presume—at £300. The system has been 
installed on board the General Steam Navigation Com- 
pany’s steamer Hirondelle in 1898, and is stated to 
have worked smoothly and given satisfaction. 

Mr. J. H.. Hinde’s 
oor is entirely different 
above. Itis of the hinged 
type, the hinges being ‘eer 
inclined at a high angle, | 
enabling the door when 
opened and released from 
the stop to close on its 
seating automatically and 
by gravity. This is very 
ingenious and effective so 
long as the vessel is on 
an even keel and has no 
list, but in the case of a 
vessel with a heavy list, 
or rolling badly, the action 
of the inclined hinges 
is in whole or in part 
nullified. The stop 
which keeps the door 


with rack and pinion gear—enabling these to be lowered 
and raised. The transoms can thus be given an inclina- 
tion to either the port or starboard sides. Two heavy 
extension pieces with supporting struts, are automatically 
put in position while the supporting stanchions are being 
lowered on one side of the vessel. A rail track is thus 
provided for launching the raft with a considerable 
inclination, and extending towards the water-line. The 
raft is released from its position on deck by the unlock- 
ing of a single clutch. 

| The whole mechanism is simple and easy of manipu- 
‘lation. Two rafts of this type are fitted on board H.M.S. 


eatroller} 
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To Main Switch 


Box 


ulomatic 
limits 


common use, and is re- 
leased by means of an 
electromagnet controlled 
from the navigating 
bridge or other part of 
the ship. This type of 
door cannot, of course, 
close through obstruc- 
tions. 

Coming now to the 
principal feature of the 
** Pollok” exhibition—the 
Roper rafts. After making 
a very careful examina- 
ion of the various exhibits 
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we cannot but agree with 
the judgment of the 


Pollok jury that among 


all the appliances coming Pore 
within the scope of their 
reference the Roper 


system of rafts was by 
far the best submitted, 


and, in fact, the only 
invention of considerable 
value. The Roper in- 


PassageF 


vention is capable, there 


is no doubt of considerable Fig. 


improvement. In its pre- 

sent form, or forms, there are details which might readily 
be improved, and we hope that ia the forthcoming com- 
petition Mr. Roper will be able to submit an amended 
design embodying the improvements which the jury 
considered desirable. It is significant that Mr. Roper’s 
is no new invention, as it dates back several years. 

” Mr. Roper’s chief exhibit is a model of a large steel 
flat-bottomed raft, or boat, weighing six tons and accom- 
modating 600 persons, provided with sails, provisions, 
and gear. The bottom frames run fore and aft. The 


4—BOWLE’S WATER-TIGHT DOOR 


Polyphemus, and have been launched with 200 men on 
each. They have beenconstantly worked, and the actual 
launching has been performed in forty-five seconds. No 
experiments have been made, so far as we are aware, in 
launching a raft of this character from the deck of a 
large liner perhaps 20ft. or more above the water-line. 

In place of one huge raft, the judges considered that it 
would be preferable to instal two or more rafts of smaller 
dimensions, thus avoiding the risk of the one raft itself 


| 
H 


on 


Figs. 5 and 6—MONTGO 


pins is arched between the frames, forming a series of 
seels, thus stiffening the structure to withstand the 
shock of impact with the water in launching broadside. 
The deck of the raft is formed by a series of steel water- 
tight compartments, rendering it practically unsinkable. 

nits place, on the deck of a steamer, it serves as a navigat- 
ing bridge, &c., and thus does not materially add to the 
normal weight of the vessel. The cost is about £400, 
considerably less than the boats usually supplied of equal 
carrying capacity. The raft is carried upon two steel 
transoms, running athwart the deck, provided with a 
series of horizontal and vertical rollers, upon which the 
raft runs. The transoms are carried upon heavy 
stanchions at either end—which latter are provided 


The judges also highly commended Mr. Roper’s curved 
davits. These are hinged at their lower extremities to 
heavy stanchions supporting the boat or hurricane deck, 
and arranged to land the boats well inboard, or to 
clear them from the side of the vessel. The davits are 
held in any position by means of stout back stays, 
attached to slides working on a screw shaft on the 
hurricane deck. The complete arrangement is worked 
by means of asingle winch. The falls are of steel wire 
rope, and are carried within the davits, being worked 
simuitaneously by one small winch with friction drum. 
The disengaging gear is simple, and released by a single 
lever fixed to the centre thwart of the boat. The Roper 
boats are generally similar in constructional details to 
the raft above described, and were considered by the 
judges to be admirably adapted to their purposes. 

The many disadvantages attached to the use of life- 
boats on board ship are potent reasons in favour of the 
adoption of a launching raft, if such an one can be perfected 
to render it easy of manipulation. The impossibility of 
getting out the weather boats and mancuvring a vessel 
to give a lee side for all boats, the probable terrible angle 
of roll, and the height of the boat davits above the water- 
line, are all disabilities to be encountered in launching 
ships’ boats. Then, again, the chances of upsetting by 
crew or passengers crowding on one side if lowered in the 
boat, the liability of a boat getting staved in by swinging 
home against the side of the vessel during a roll, and 
such accidents as kinks in the falls, all render the safe 
launching of a boat a difficult and often impossible 
operation. In fact, it may be taken for granted that with 
heavy weather and an unmanageable ship no boat can be 
safely lowered. 

In conclusion, we will devote a few words to the coast 
lifeboats exhibited at Paris. The special types, or what 
might be called eccentricities, exhibited by private in- 
ventors, can be passed over as a whole without comment. 

The new lifeboat placed by the French Life-saving 
Society in the Palais de la Navigation must have been a 
surprise to anyone possessing even a superficial know- 
ledge of the lifeboat service of our own country. This 
lifeboat—the Papa Poydenst—is a 33ft. boat, and almost a 
replica of the self-righting type constructed by the Royal 
National Life-Boat Institution of England over thirty years 
ago. She is placed on a carriage of the usual type, pro- 
vided with a single steering pole, and a screw brake is fitted 
to the main wheels. In transporting lifeboats over the 
steepest roads, it is in this country considered sufficient 
to use the drag shoes and the drag ropes with which all 
carriages are supplied. The end box ventilation valves 


| are closed by means of cork plugs, and are very different 


being damaged by collision. The handling of such a' 


from the admirable automatic valves now used in this 
country. Visitors to this section of the Exhibition would 
have greatly appreciated having had the opportunity of 
examining examples or models of the several types of 
steam, sailing, and pulling lifeboats as now used by the 
Royal National Life-Boat Institution in this country. 
There was a German lifeboat exhibited at Vincennes 
which is very much on the lines of the Papa Poydenot. 
It is to be regretted that in the exhibition of life-saving 


| appliances at Paris, notwithstanding the incentive offered 
| in the Pollok prize, there does not appear that advance 


in the productions of the last decade which is apparent 
in nearly every other section of the industrial portions of 
the Exhibition. That the life-saving exhibition and com- 
petition has been disappointing is frankly admitted by 
the special Pollok Committee. 


REFRIGERATION AND LIQUID AIR, 


WE have received the following announcement from the 
secretary of University College :— 

For many years now a constantly increasing proportion of the 
national food supply has been dependent on the 
preservation of meat and fruit in transport and 
storage by means of artificial cold, so that the 
subject of refrigeration is one of great and 
growing importance to the public. Within the 
last two years a more special interest has been 
exhibited in this and kindred subjects by the 
cheaper and more convenient production of 
liquid air, the proposed applications of it, and 
the remarkable scientific discoveries to which it 
¢ has led. There have, however, been many dis- 
haat cordant views put forth, and confidence in the 
¥ i possibilities of the new agent has been rendered 
x very hesitating by the fact that the most glow- 
ing of the promises held out have been put 
forward by those who were trying to promote 
companies based on the prospects of its use- 


vacuatlion 
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fulness, 

ry Those of the public who wish for authoritative 
| guidance and an of getting clear 
| ideas on the whole subject of refrigeration, will 
| shortly have an opportunity placed within their 
reach, The Technical Education Board of the 
| 


carrer 


London County Council, acting in conjunction 
with the Council of University College, London, 
have arranged for a series of lectures on the 
artificial production of cold, to be delivered in 
the Chemical Theatre of the College in Gower- 
| street by Dr W. Hampson, whose apparatus for 

liquefying airi s well known in this country and 
on the Continent. The lectures will begin on 


the 18th January at 5.30 p.m., and will be 
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large raft and the stowing of an excited crowd of pas- | 
sengers on board would cause considerable confusion. | 
It is considered that these disabilities would be reduced 
if a number of smaller rafts were provided. On this 
account the judges withheld the award of the whole 
prize to Mr. Roper. It appears to us that, with the 
smaller rafts suggested, much of the actuating gear con- 
nected with the supporting stanchions might be elimi- 
nated, and fixed heavily-cambered transoms provided in 
their place, the extension pieces being retained. In a 
well-appointed man-of-war a few winches or pieces of 
gearing more or less make little difference; but ina 


passenger vessel, for the reasons before mentioned, it is 
desirable to reduce all gear to a minimum. 


illustrated by experiments. Those who wish to 

attend or to obt in a syllabus of the lectures 

should apply to the secretary of the College. 
Young engineers and others, who are engaged in practical work 
in connection with refrigerating machinery or cold storage, and 
who have not had the advantage of a systematic training in the 
physical sciences, should find this a useful opportunity of learning 
to understand better the connection between their work and the 
scientific principles involved in it. 


INSTITUTION OF ELECTRICAL ENGINEERS, BIRMINGHAM LocaL 
Section.—We are informed that the inaugural meeting of the 
Birmingham Local Section of the Institution of Electrical En- 
gineers will be held in the buildings of the Birmingham University 
at 8 p.m. on Wednesday, January 23rd. Dr. Oliver Lodge, the 
chairman of the section, will then deliver his address. The presi- 
dent and secretary of the Institution have accepted an invitation 
to be present. i 
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THE PARIS EXHIBITION.—EXPRESS ENGINE 
WITH AUXILIARY DRIVING GEAR. 


AmonG all the remarkable locomotives exhibited at 
Vincennes last summer, not one was more remarkable | 
than that which forms the subject of our Supplement this | 
week. lor the following description we are indebted to the | 
makers. At first sight the notion of carrying a pair of idle 
driving wheels will _* regarded as bizarre; yet we think | 
it will be found that the makers have made out a very 
good case for this abnormal system of augmenting 
adhesion. In the first place the resistance of the engine | 
is no doubt less at high speeds than that of a six-coupled | 
engine; but the great point in its favour is the facility 
which it gives for providing a large fire-grate. We | 
understand that the system has been worked with com- | 
plete satisfaction, and it may yet be found that it admits 
of extension in other directions. The workmanship of 
the engine shown was exceedingly fine. 

The engine runs, under ordinary conditions, on five | 
axles, viz., a four-wheeled bogie in front, two coupled | 
axles, and a trailing carrying axle situated in a Bissel | 
truck. Besides that it is fitted with an auxiliary driving 
axle, which is placed between the two bogie axles, but | 
does not form part of the bogie, having its bearings 
guided by horn-plates extending down from the main 
frame plates outside the bogie frames. The centre pin 
of the bogie, fixed on the casting forming the main | 
cylinders, is placed just before the auxiliary axle. The 
latter takes its motion from two equal sized outside | 
cylinders fixed on the main frames in front of the leading 
wheels. The valve gear of the auxiliary engine is a 
modification of Joy’s arrangement. 

As already remarked, the auxiliary engine is not always 
in motion, but is only used when starting and accelerating 
heavy loads, or when climbing steep gradients, in which 
cases the locomotive is able to exert the pull of a six- 
coupled engine. For the by far greater part of the run, 
therefore, the stinall engine is stationary, its drivers 
being not in contact with the rails, but kept about 
30 mm. (1°*2in.) off them by the force of two large 
spiral springs placed immediately below the running 
board, as shown in the detail drawing on this page. 
These act upon the axle by means of a_ horizontal 
cross shaft just behind the main cylinders, and a vertical 
rod, which attaches two transverse plates connecting the 
axle-boxes. Only when the auxiliary engine is wanted to 
assist the main one, the action of steam admitted to two 
cylinders of 180 mm. (7in. diameter), which can be seen 
directly above the leading bogie wheels, overcomes the 
tension of the springs, and presses the axle down against 
the rails, at the same time, of course, discharging the 
two bogie axles of a part of their ordinary load. As the 
bearing springs of the three hind axles are connected by 
compensating levers, their load cannot be altered in any 
way by the depression of the pilot axle. 

The throttle valve of the main engine is situated in 
the dome, that of the auxiliary one in the smoke-box 
in the main steam pipe; as a result the small engine | 
receives steam only when both regulators are open. To | 
ag any mistakes on the part of the driver, the | 

andle of the auxiliary regulator and that commanding | 
the three-way cock — which admits and releases the 
steam to and from the charging cylinders, and is placed | 
on top of the smoke-box behind the chimney—are made | 
mutually interlocking in such a manner that steam | 


fact that the designer has a freer hand in the construction | 
of the boiler, especially the fire-box and grate, confirmed | engine are perfectly balance 
The main | as applied by Yarrow for the balancing of marine engines. 


by the absence of a third pair of big drivers. 


engine, which actuates the four coupled wheels of | 


As an experiment, the reciprocating parts of the main 
by the aid of bob weights, 


The bob weights are disposed in the prolongation of the 


6ft. 1°62in. diameter, has inside cylinders, whose centre | inclined plane of the cylinder centres, and are hidden by 
line has an inclination of 7 per cent. to clear the bogie, | the casing between the coupled and trailing wueels. They 
whilst the valve faces and spindles are placed horizontally | consist of cast iron blocks, guided like crossheads 
outside and above the cylinders. The engine is compound, | between slide bars, and driven by special connecting-rods. 


having right hand a high-pressure cylinder of 17°32in., | 


As the angle between the bob cranks is calculated to 
37 deg. only, the latter 
could not be utilised 
at the same time for 
coupling = purposes. 
For that reason, on 
the driving wheels the 
bob-crank pin and the 
coupling crank pin are 
set about 2in. excentric 
to each. other, in order 
to increase the angle 
between the coupling 
cranks as much as 


possible. The latter 
has now 56 deg., which 
appears sufficient. 


This arrangement ne- 
cessitated the interpo- 
sition of an interme- 
diate rod, which is 
suspended near its 
rear end by a short 
link on the crank pin 
of the coupled wheel, 
between the bob crank 
pin and the bob con- 
necting - rod. The 
device could be simpli- 
fied, if the designer 
contented himself with 
an approximation to 
perfect balance. Then 
the bob connecting-rod 
could be _ allowed 
directly to joint at the 
rear end of the coup- 
ling rod. Behind the 
coupled wheels the 
main frame plates, 
which are inside 
throughout, are curved 
down in order to pass 
below the fire-box. 
The frame connection 
in the height of the 
foot-plate is effected 
by a strong angle 
iron, which runs 
through from the aux- 
iliary motion plate to 


KRAUSS LOCOMOTIVE—FOOT PLATE ; the rear end and 


left hand a low-pressure one of 25°59in. diameter, the 
stroke being 26in. The two cylinders, together with 
their valve chests and the receiver, are cast in one piece. 
The getting in of the cylinders between the main frames, 


passes outside the 
wheels and fire-box. 
The boiler, with a deep fire-box laterally extended 


| beyond the frames and wheels, is similar to those of the 


Palatinate express engines built in 1898, which have 
given every satisfaction, supplying abundant steam and 


cannot be given to the small engine unless the axle has | which are 4ft. 2in. apart, prescribed an unsymmetrical | accommodation for the fireman, while the repairs of the 
first been lowered, and that the axle cannot be raised disposition, the high-pressure centre line being 18°98in., | tubes and stay boltsare small. But the box in the engine 
the low-pressure one 10°63in. out of the middle. The | we illustrate is somewhat larger, and has the extended 


again until the auxiliary regulator has been shut. The | 
back of the fire-box is illustrated above. 


crosshe 


s, like those of the auxiliary engine, have single | wagon top form, the hind ring of the shell, which bears the 


i 
| 


Z 
\ 
| 
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In order to avoid excessive bulk and weight of the 
auxiliary gear, the wheel diameter has been made as 
small as possible, viz., the same as that of the carrying 
wheels, 8ft. 8°87in. This size is quite sufficient consider- 
ing the fact that the assistance of the small drivers is 
only wanted at relatively low speeds, of about forty miles 
an hour at most. The tires have no flanges. The device 
is in regular use on a single-driver express engine of the 
Bavarian States Railway since the year 1896, and has 
never given trouble. The switching in and out of the 
small drivers at a speed of about 45 miles an hour presents 
not the slightest difficulty, and the wear and tear of the 
auxiliary gear is trifling. 

The reasons why the builders prefer the described 
arrangement to the use of six-coupled wheels are two. 
The fact that the main engine cylinders can be better 
proportioned to the requirements of high speed, and the 


KRAUSS LOCOMOTIVE—DETAIL OF AUXILIARY GEAR 


slide bars. The crank axle has two circular webs and a 
straight connecting arm of rectangular section between 
the two crank pins. The valve gear is of the Heusinger- 
Walschaert type, but as there is no room for excentrics, 
the motion of the expansion links is taken from the con- 
necting-rods. The reversing screw is arranged vertically 
on the running board directly above the reversing shaft, 
and handled from the footplate by means of a horizontal 
—_ and a pair of bevelled pinions. The different sets 
of valve gears are connected with each other in such a 
way as to give for the forward motion the following coin- 
cident cut-offs :— 

Per Per Per Per Per 

cent. cent. cent. cent. cent. 


High-pressure... .. 80 .. 40 .. 50... 60 ... 
Low-pressure ... ... 534... 644... 72 ... 784... 87 
Auxiliary cylinders... — 16... 2%)... 854... 774 


dome, having the same diameter as the upper part of the 
fire-box casing. The tubes are supported by a third tube 
plate near the middle of their length. The chimney is 
prolonged into the smoke-box. The blast orifice of the 
auxiliary cylinders is annular round the main blast pipe. 
The spark arrester is of Sturm’s patented system, with an 
automatic flap, which is only shut when steam is on. 

The engine is fitted with an automatic mechanical 
sander on the builders’ system, with four pipes, leading 
to the main as well as to the auxiliary drivers. The 
Westinghouse air brake acts with four blocks on the 
coupled wheels. The registering speed indicator, of Haus- 
shaelters’s system, receives its motion from the crank pin 
of the right hand coupled wheel. 

The tender, which holds 3970 gallons of water, runs on 
two bogies, and is similar to the Bavarian State Railway's 
standard type. It was not exhibited, 
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The leading dimensions of the engine are given in the 
following table :— 


Length of grate 5ft. 3°78in. 
Width of grate 5ft. 10° 87in. 
Grate area 51°3 square feet 


6ft. 1°62in. 
5ft. 5°36in. 
5ft. 3in. 
4ft. 8° l4in. 
7°94in. 
238 


1°85in.—2°05in. 
16ft. 8°79in. 


Height of fire-box in front ... 

Height of fire-box inthe rear... ... 
Diameter of boiler inside largest ring 
Diameter of boiler inside smallest ring 
Height of centre line above rails 
Number of tubes ... ... ... 
Diameter of tubes ... 

Length between tube plates - 


Heating surface of fire-box ... ... ... 131°0 square feet 
Heating surface of tubes... ... ... 2134°3 
Total heating surface ... ... ... ... ... 2265°3 

Main engine— 
Diameter of cylinders ... . ... 


17°32 & 25°59in. 

Diameter of coupled wheels... 6ft. 1°62in. 
Auxiliary engine— i 

Diameter of cylinders ...'... ... 10°24in. 

Diameter of driving wheels... 3ft. 3°37in. 

Wheel base of bogie... ... 7ft. 9°70in. 

Total wheel base... ... 29ft. 3°97in. 

Total length over buffers 38ft. 2°58in. 

Chimney top above rails 13ft. 10° 54in. 
Weight in working order— 


5 
g 


: T 

Leading bogie whee’s ... 48 . 81 
Auxiliary drivers...” ... 0 13°4 
Rear bogie wheels~ 10°9 . 
Main drivers 14°1 
Coupled wheels i. .. 141 
Trailing wheels 3.. ... Ml 


THE SUD EXPRESS DISASTER. 
By CHanLes Rovs-MartTen. 

FoLttowine up my remarks in THe ENGINEER of 
November 23rd, page 515, on the terrible disaster of 
November 15th to the Sud Express, between Bayonne 
and Dax, I am able now tostate upon authority that after 
a most careful and minute examination both of the line 
itself and of the derailed locomotive, the cause of the 
mishap remains as much a puzzle as ever. The line at 
and near the point of derailment turns out to be absolutely 
straight and not curved. The road-bed and permanent 
way were found to be in perfect order and condition. 
The engine was subjected to a minute inspection, but not 
the slightest defect could be discovered. 

There remains, therefore, only the coaching stock to be 
tested. I showed in my previous article that, even at 
the highest estimate of the train’s speed, it was only 
running at its normal rate—a rate at which it must have 
passed over the same spot more than three hundred times 
in complete safety. But it is undeniable that at much 
lower speeds the restaurant cars of the International 
Sleeping Car Company do often swerve and oscillate in a 
very startling manner when the ordinary bogie coaches 
of the French railways are as steady as possible. I have 
personally experienced this, not merely on the Sud 
Express, but also on the Brussels-Paris and Paris-Calais 
Expresses, the articles on the dining tables being scattered 
over the floor, and sometimes the passengers also. 

In this connection, according to an American journal, 
““M.'Camauer, Secretary-General of the Continental 
Sleeping Car Company, has said for publication :—‘ We 
never asked the Midi Railway Company or any other to 
furnish us with such enormous speeds as-68 to 74 miles 
an hour for certain stretches. It is true that our 
customers want rapidity as well as comfort; but rapidity 
with us had never meant crazy speed. One day recently 
our president, M. Nagelmackers, himself verified, watch 
in hand, between Dax and Hendaye, that the Sud Express 
train was going at the prodigious rate of 70 miles an 
hour, and that over a track with pronounced curves. I 
do not want to be a prophet of evil, but if a similar 
accident should happen to the Paris-Calais Express in the 
next two weeks I should not be at all surprised. Its 
rapidity is so great that at a particular point beyond the 
station of Fontinettes a switch causes us a daily average 
of 10 dols. worth of broken glass and crockery in the 
restaurant cars, in spite of all precautions.’ ”’ 

But seeing that speeds of 743 miles an hour are con- 
stantly run with perfect smoothness and safety on the 
best expresses on the leading French lines when the 
regular coaches of these companies are used, there 
does not seem to be any good reason why any special 
danger need be involved to the International Sleeping 
Car Company’s restaurant cars, provided that these are 
of proper construction and in good condition. But it 
certainly is very significant that the International 
Sleeping Car Company’s stock is subject to special 
speed restrictions on the Orleans line. I mentioned in 
my previous article on the subject that whereas the 
Orleans Company’s coaches are permitted to run at 
74°5 miles an hour, the International Sleeping Car 
Company’s vehicles are not allowed to exceed 62-1 miles 
an hour. Thisis,as I have observed, distinctly significant, 
and even suggestive. 

But the puzzle remains how any lack of stability on 
the part of these cars could have caused the derailment 
in the circumstances alleged. However, I learn that a 
Government inquiry is still proceeding, and pending its 
termination the Midi authorities asked to be excused from 
expressing any opinion as to the cause of the disaster, 
which has become more of a mystery than ever. 


For its size and population, Buenos Ayres is remark- 
ably well served by its tramway service. Electric and horse trams 
wind in and about and beyond the city for miles. The horse tram 
companies own 1570 cars, 10,689 horses, and employ over 5000 men, 
and they run over a distance of 238 miles. During the year 1898, 
the various companies carried nearly 106,000,000 passengers. The 
electric trams have 39 milesin use. The municipality receives 


6 per cent, of the revenue of the various tramway companies, 


SOURCES OF TIN SUPPLY. 


THE price of tin has fallen away to about £123 per ton, 
but it is still abnormally high, and having regard to the 
limited stocks—which are what the trade calls ‘“ well held,” 
and in very few hands—to the small quantity of metal 
coming forward, and to the promised increase in the 
American consumption, there seems no prospect of an early 
return to the £80 or £90 level. The trouble is that, despite 
the inducements offered, tin mining shows little appreciable 
development, and that the consumption keeps ahead of 
production. When the American Tin-plate Company’s mills 
were closed the discrepancy was not material, and as a result 
there was a gradual easing off. But the elections are over, 
and in the last couple of weeks there has been very active 
buying in anticipation of increased requirements on the 
other side. Much of it has been speculative, of course, but 
much of it has also been for bond fide consumption, and the 
immediate outlook for users is not exactly reassuring. Tin 
is a metal which in application goes much further than 
copper, because of its extensive use for coating ; but even so 
there is a minimum figure beyond which stocks cannot go 
without giving that scourge, the speculator, his opportunity 
to manipulate the market. Two years ago the visible supply 
had fallen to less than 20,000 tons, and that was regarded as 
dangerously low. Since then we have lost more ground, the 
quantity in sight on the last day of November being only 
16,537 tons. Even in a month which sees a big Banka- 
Billiton sale, supplies show a tendency to fall below deli- 
veries, and in the alternative months, which do not see 
such a sale, they are well below. In October, for instance, 
receipts were 4751 tons, while the takings were 6405 
tons. In the twelve months to October 31st the total of 
supplies reached 64,407 tons. As compared with each of 
th2 three previous years, this figure shows an increase, which 
is pleasant enough so far asit goes. Butin the past year the 
deliveries were 2971 tons in excess of the receipts. In 1898-9 
the balance on the wrong side was 3826 tons ; in 1897-8, 9201 
tons; and in 1896-7, 2348 tons, making a total dip into 
reserves in the four years of as much as 18,346 tons. The 
volume of floating reserves is not ascertainable with precision, 
but it cannot be considerable after such a drain as this, and 
unless the balance is readjusted in the next year or two, 
there will be absolutely no unlisted stocks left. There is a 
very considerable element of danger here. If miners were to 
show some enterprise the consumer would be better off, but 
he could not be said to be really safe until the visible supply 
is again in the neighbourhood of 30,000 tons, as it was 
just three years ago. 

In the twelve months to October the increase in the sup- 
plies of tin included in the statistics—that is, exclusive of 
Cornish and Bolivian, which run to about 9000 in a year, and 
go direct to consumption—is just 2095 tons. This is some- 
thing, but not enough to be of much account. As we have 
said, it is a poor response to the rise of about 80 per cent. in 
the price of the metal. It seems certain that in the Straits, 
whence our principal supplies are derived, scarcity of Chinese 
labour is not the full explanation. The producers there are 
not encouraging any influx of labour, because they do not 
want the output to increase. With quotations about £80 
per ton they would have to produce for all they are worth, 
but with the figure about £123 they can do better by 
restraining energies, for they have a big profit; they are 
husbanding their resources-of alluvial, and they are pre- 
venting any slump in prices. Thus it is that in the past year 
only 43,251 tons have been sent from this quarter of the 
globe, as compared with 44,198 tons in 1898-9, and 
48,495 tons in 1895-6. Weare expressly forbidden to look for 
much increase in the near future, and we may infer, therefore, 
that the leading producers intend to “ regulate ” the industry 
as long as they possibly can. Though they assert that labour 
is so scarce that it can command twice or thrice the figure of 
a few years back, this is not to be taken too literaliy ; and 
there can be no question of the ability of the Straits and the 
contiguous islands to increase their production — given 
encouragement of native lakour. The districts of Kinta, 
Larut, Kuala, Kansar, Batang, Padang, Selama, and Lower 
Perak, are strewn thickly with alluvial deposits which have, 
in many parts, been scarcely or not at all touched. The two 
first-named are especially promising, but the metal is met 
with in the whole of the Malay Peninsula. Mining is con- 
fined almost exclusively to the alluvials, which are worked on 
the lowlands near the mountains, where exist those lodes 
from which the gravels have been derived by the gradual de- 
nudation of the hills through untold years. These lodes, as 
yet, have hardly been worked at all. A number of English, 
German, and other companies have been established in the 
Peninsula in recent years, and have made some progress by 
the introduction of better apparatus than that affected by the 
Celestials for the recovery of the stream tin; but the latter 
remain the chief factors in the situation, and their methods 
do not tell for the best possible results. The deepest work- 
ings are those at Tronoh, in the Kinta district, where an 
inclined shaft has been sunk to a depth of 170ft., through 
nearly 140ft. of payable alluvial deposit, without reaching 
the bed-rock. The ore is brought to the surface in trucks 
running on rails, and connected with a stationary engine by 
means of wire ropes. In Lower Burma tin is worked in the 
Maliwan subdivision of the Mergui districts, where the mines 
form a portion of the great stanniferous belt stretching across 
the granitic backbone of the Malay Peninsula. The deposits 
of Banca and Billiton, which are islands lying off the east 
coast of Sumatra, are also mainly alluvial, although 
some lodes have been worked. Supplies from these 
islands are steady, but the quantity sold is regulated 
from Amsterdam. The average overburden is 25ft. 
to 35ft. thick. Similar conditions are said to exist on the 
Sing Kep, Cariman, and other islands, where, so far, only 
desultory prospecting has been done, or where companies 
have only lately been organised. Tin has been found as far 
east as the island of Floris, and it is the universal opinion 
among experts that new fields will unquestionably be found 
not only in the Peninsula, but within that belt of countries 
or islands which lies between Australia on the south and the 
Malay Peninsula on the north, known as the Sunda and 
their adjacent islands. Tin is found here and there on the 
great American continent. Bolivia contributes about 4800 
tons annually, and a little is produced in Mexico, where there 
are rich deposits in the provinces of Durango and Guanajuato. 
About two years ago a mining expert who was following a 
shaft which had passed through two light veins of gold, iron, 
and ‘silver-bearing ores, came upon a very rich lead of oxide 
of tin. He ran a horizontal tunnel for a short distance, 
striking a vein of ore—described as “truly remarkable ”’— 
4ft. wide, and a solid mass of oxide assaying 50 to 60 per 
ceat. of pure metal. This experience will afford a notion of 


what Mexico might do. But the incomplete exploration, the 
lack of easy and cheap means of communication with the 
rich mineral districts of the north-west, and the “ born tired ”’ 
attitude of the bulk of the population, make it certain that, 
rich though it may be, Mexico will not become a factor of 
much importance for many years to come. In the United 
States the mineral is widely distributed, but the Black Hiils 
of Dakota form the most promising of all the known tin- 
producing districts. The metal occurs irregularly, however, 
and the veins are changeable. Deposits of tin ore have long 
been known to exist in San Bernardino County, California, 
about sixty miles east of Los Angeles. The mines of Cornwall 
do not appear to be capable of any great increase in 
production, though to do them justice they have been working 
quite energetically since the rise in prices. 

Apart from the Straits and the neighbouring islands, there 
is no part of the world with a more promising future for tin 
than Australia, and especially the colonies of New South 
Wales, Tasmania, and Queensland. The first two are 
certainly paying more attention to this metal. The value of 
the exports from New South Wales for the nine months to 
September shows an increase of £14,000 on last year, and as 
prices were abnormally highin 1899 the improvement cannot 
be ascribed to the rise. In this colony, the Government 
statistician tells us, lode tin occurs principally in the granite, 
and stream tin under the basaltic country in the extreme 
north of the colony—at Tenterfield, Emmaville, Tingha, and 
in other districts of New England. The metal has also been 
discovered in the Barrier district and elsewhere, but in none 
of these has it been worked to any extent. The principal 
lodes worked now are the fields at Vegetable Creek, near 
Emmaville ; at Tent Hill, at the Mann River; near Glen 
Innes; at Wilson’s Downfall, and at Tingha. The area of 
the colony’s stanniferous deposits has been ascertained at 
5,500,000 acres. Some of the alluvials have been very rich, 
and in some instances as much as 10ft. in thickness has 
yielded 300 cwt. of stream tin giving 72 per cent. to the ton. 
So far, with the exception of one lode near Gent Hill, Emma- 
ville, known as the Ottery lode, few, if any, of the numerous 
lodes have had even a fair trial. Tasmania also makes good 
progress, but capital is wanted to open new mines. About 
one-half of the Tasmanian output of tin is from alluvial mines 
in the north-western portion of the island, in the basins of the 
Ringarooma and George’s rivers ; and the remainder comes 
from Mount Bischoff, which is one of the largest single 
producers of tin in the world, and.well deserves its cognomen 
of the “Mountain of Tin.” It is loudly regretted, on the 
part of the good Tasmanian, that the tin lode formaticns in 
the colony have received only scant attention as yet, because 
the alluvial is plentiful and easy to work, while lode mining 
is more costly and requires skill. Numerous iodes are known 
to exist in the stanniferous districts of the colony from 
George’s River right up through the eastern and north- 
eastern coasts, but until the alluvial becomes too thin for 
profitable work they are not likely to be worked energetically. 
It is a satisfaction, however, to know that the reserves of 
lode tin are equal to any likely development in the world’s 
requirements. As a fact, about 90 per cent. of the present 
output comes from alluvials, the second and more productive 
and more profitable stage having been barely entered upon 
as yet. 


THE INSTITUTION OF CIVIL ENGINEERS. 


MEETING OF STUDENTS. 

At a meeting of students of the Institution of Civil Engineers, 
held on Friday, the 2lst December, Dr. A. B. W. Kennedy, 
M. Inst. C.E., in the chair, a paper on ‘‘The Use of Geometrical 
Methods in Investgating Mechanical Problems” was read by C. E. 
Inglis, B.A., Stud. Inst. C.E. The following is an abstract of the 

r :— 

e author commences by pointing out generally the very 
important part that geometry has played in the advancement of 
mathematical knowledge, and the great power that lies in such 
methods when wielded by a man like Sir Isaac Newton. ‘The 
application of geometrical methods to those branches of mathematics 
which more especially concern engineers is then considered, and a 
comparison is made between these methods and those of analysis, 
on such grounds as facility of execution, accuracy, and clearness in 
expressing the results obtained. 

e author sums up in favour of geometrical methods when 
dealing with particular cases, but prefers analysis when seeking 
for general results, These principles are then illustrated by certain 
problems in the dynamics of the steam engine, which yield very 
readily to geometrical treatment. Problems relating to the velo- 
cities of the moving parts are very briefly touched upon, and are 
mentioned only to lead up to the less-known but equally important 
question of the acceleration of these moving parts. Klein’s con- 
struction for finding the acceleration of the piston in a direct- 
acting steam engine is instanced as a typical geometrical method, 
rhe follows a general method for finding the acceleration of 
every point ina y when the acceleration of two points on it are 
known. 

The latter part of the paper is devoted to two applications of 
geometry to the dynamics of a steam engine, which it is believed 
are new. The first deals with the problem of finding the position 
of maximum piston velocity—a subject which has often attracted 
the attention of engineers and mathematicians, but which hitherto 
has always been attacked in an analytical manner. The author 
submits a geometrical solution of the problem which involves no 
greater geometrical feat than the drawing of a parabola. The 
second contribution is a geometrical investigation of the velocities 
and accelerations of the various parts of a Stephenson link motion. 
The accelerations are all expressed in terms of the side of a 
polygon, and the construction yields the same information about 
the link motion that Klein’s construction gives for the direct-acting 
steam engine. 

A short discussion followed, in which Mr. W. P. F. Phillips and 
C, A. Colyer, Studs. Inst. C.E., took part. 


BOOKS RECEIVED. 


(emeinfarsliche Darstellung des Kisenhiittenwesens Herausgeyebon 
com Verein Deutscher Hisenhiittenleute in Diisseldorf. 4 Autlage. 
1901. Von Commissionsverlag von A. Biigel in Diisseldorf. 


The Guide to South Africa for the use of Tourists, Sportsmen, 
Incalids, and Settlers, “Edited annually by A. Samler Brown and 
G. Gordon Brown for the Union Castle Mail Steamship Company, 
Limited. 1900-190ledition. Eighthedition. London: Sampson, 
Low, Marston, and Co., Limited. 1900. Price 2s, 6d. 


Ir is said that the promoters of the Thames deep-water 
dock scheme, which was authorised by Parliament about twenty 
years ago, will introduce a Bill next session to revive the powers 
then granted for the construction of this dock at Dagenham. The 

romoters are asking for powers of compulsory purchase of the 
ands required for the dock, and for authority to the expenditure 
of £40,000 in order to pay interest out of capital during the con- 
struction of the works, 
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LORD ARMSTRONG. 


In the long list of eminent names in our profession 
there have been few so widely known as that of Lord 
Armstrong. Even at the present day the man in the 
street will tell you how Armstrong won honours when he 
would be at a loss to account for the fame of other men. 
But forty years ago, when the Crimean war was over and 
its sad lessons .wére stirring the people of England more 
powerfully than the South African campaign stirs them 
to-day, Armstrong’s name and the Armstrong gun 
were household words. It was then that he threw the 
same determination, perseverance, and intellect into the 
problem of ordnance that he had devoted at the earliest 
period of his scientific career to the study of hydraulic 
engineering. Jt is round these few years, from the con- 
struction of the first Armstrong breech-loading gun till 
the opposition of the Woolwich authorities had been 
finally overcome by the production of an improved piece, 
that the interest of the story of his life centres. To form 
even an approximately accurate conception of the im- 
portance of that earliest gun which the lawyer-engineer 
brought to the notice of the Secretary for War in 1855, 
it is necessary to remember the position of ordnance 
and artillery at that time. The art of gun construction 
had advanced at an exceedingly slow pace. Although 
gunpowder had been in use in 
Europe for nearly three hundred 
years, artillery had made scarcely 
any progress, and although no 
little inventive talent had been ex- 


{ 


| Messrs. Donkin and Stable. At the age of twenty-five he 
married Margaret Ramshaw, the daughter of the owner 
| of an engineering works, to which his natural aptitude 
| for mechanics frequently led him. In 1836 the whole 
| current of his life was changed. In the course of a fish- 
| ing excursion in Yorkshire, he observed that on account 
| of its position a water-mill was utilising only a small 
portion of the total head of the fall that was driving it. 
| His mind, always active at invention, was thus set upon 
| the quest of an efficient water engine, and after many 
| months of experiment he had so far developed the prin- 
ciples of the use of water power that it became an assured 
success. It was not, however, till 1847 that, in conjunc- 
| tion with Alderman Potter, Alderman Donkin, Mr. George 
Cruddas, and Mr. Richard Lambert, he established a 
| small works for the construction of all kinds of hydraulic 
machinery at Elswick, on the north bank ‘of the 


returned to Newcastle and entered into partnership with | held out by experiment. But in spite of certain advan- 


tages, the reinforced cast iron gun never received official 
approval in this country. 

A method of constructing guns of wrought iron was 
nevertheless at hand. For many years fowling-pieces had 
been made by coiling a ribbon of wrought iron into a long 
helix, and then welding it into a solid tube. Armstrong’s 
proposal was to effect the same operation on a large 
scale, and thus produce a wrought iron cannon. The 
advantage that was to be looked for in this manner of 
construction was, the lie of the fibres of the metal tan- 
gentially to the circumference of the bore, and therefore 
in the direction to afford the greatest strength; and, 
secondly, the fact that fissures or flaws would extend 
circumferentially, and would therefore give less cause for 
anxiety than when extending axially, as in other wrought 
iron guns. It is unnecessary in the present memoir to 
discuss the heated controversy which raged over the 


Tyne, some two miles above the Stephenson Bridge. | claims for priority of invention of this and the sub- 
Mr. Armstrong then threw over entirely his connection | sequently reinforced wrought iron guns designed by 


fessedly an engineer, as he had in reality long been. 
The works rapidly justified their creation. Mr. Arm- 


| with the law, and at the age of thirty-seven became pro- | Armstrong. The matter was eventually removed from 
— by Armstrong receiving the post of Engineer to 
the 


War Department, when as an officer of the Crown it 


strong was a man of excellent physique, of untiring | was intimated that any claims against his invention 


energy, and exhaustless patience. Early and late he 
was at the works, constantly superintending the con- 


would not be considered, It is quite beyond question that 
the welded coil system was not originated by Armstrong, 
and there seems little doubt that 
Blakely, Longridge, and Mallet 
had actually experimented with it 
prior to 1857. In the course of 
the famous inquiry made by the 


pended on the improvement of 
small fire-arms, little or nothing had 
been done for cannon. 

The inadequacy of artillery was 
brought home to the War-oflice by 
the fact that although the number 
of projectiles fired in some of the 
actions in the Crimea, notably at 
Sebastopol, was so great that acres 
and acres were literally strewn 
with ball, little or nothing was 
effected against the Russian works. 
At the same time the incalculable 
value of efficient gunnery was 
enforced in a startling manner by 
the effect which the arrival of two 
long-ranging guns had in deciding 
the issue of the battle of Inkerman. 
We have so lately passed througha 
similar fever of anxiety on the same 
subject that there is no difficulty in 
realising what the effect on the 
public mind was when the failure of 
our own and the French artillery 
became known. It is easy to con- 
ceive that the Secretary for War, 
driven to desperation by official 
complaint and public clamour, was 
ready to consider all suggestions 
that offered any way out of his 
dilemma, and it can be readily un- 
derstood that both here and abroad 
many workers were set experi- 
menting with feverish haste by the 
desire to gain a considerable prize 
and the hope of relieving the 
anxiety of their countries. It is 
sufficient to recall the names of 
such men as Lancaster, Britten, 
Thomas, Jeffery, Scott, Hadden, 
and above them all, of Whitworth 
and Armstrong, to revive the 
memory of the keen rivalry of 
the middle of the century. With 
the exception of Armstrong, the 
other inventors devoted their 
minds solely to the discovery of a 
practicable system of rifling. The 
value of using an elongated projec- 
tile having a high speed of rotation 
had been long known. For sport- 


LCRO ARMSTRONG 


Committee on Ordnance in 1863 
Armstrong said: ‘‘ My gun is pecu- 
liar in being mainly composed of 
tubes, or pipes or cylinders formed 
by coiling spirally long bars of iron 
into tubes, and welding them upon 
the edges, as is done in gun barrels. 
Now, whether anyone had con- 
ceived that idea before is beyond 
my power to say, but I feel assured 
that no gun up to that time had 
been actually made upon the prin- 
ciple. The whole difficulty lay in 
the making.” 

With the approval of the Duke 
of Newcastle, Armstrong immedi- 
ately commenced the construction 
of a small gun. It was completed 
early in the spring of the following 
year, 1855, but before submitting 
it for official trial the inventor 
tested it very thoroughly himself, 
firing it at night upon the moors 
with the aid of an ingenious optical 
apparatus, the nyctoscope, which 
he invented for the purpose, and 
in the early morning upon the sea- 
shore. It was thus not until 
November that the first gun, a 
3-pounder, was tried by the 
War-office. It met with such 
success that experiments on a 
larger scale were recommended. 
The gun was consequently bored 
up to a 5-pounder, and as it still 
gave excellent results an 18-pounder 
was put in hand. The trial of this 
piece in 1858 produced a pro- 
found impression. Four more 
guns were subsequently made, the 
largest a 32- pounder, and so 
highly were they esteemed that 
the Committee on Rifled Cannon 
recommended ‘ the immediate in- 
troduction of guns, rifled on Mr. 
Armstrong’s principle, for special 
service in the field.” It has 
been contended that this decision 
was arrived at with too- much 
haste, and that by pledging them- 
selves to one system, the Govern- 


ing purposes rifles had been in use 
for many years, but the army had 
been slow to adopt them. It is 
not difficult to understand that 
when the range for small-arms was the distance at which 


struction of machinery, and always alert to see new 


the soldier could see the whites of the eyes of his enemy, | developments, and devise experiments for testing them. 
necessity for accurate long-range cannon did not exist. | His own energy inspired those who worked with him, 


Slowly, however, the famous Brown Bess fell into disre- 
pute, and the rifled musket, the Minié and the Enfield, 
replaced it experimentally. These arms were used 
to some extent in the Crimea, and though subject to 
aberration not accounted for till Whitworth had dis- 
covered that the rifling was too “slow” to prevent the 
bullets turning over as they left the muzzle, they were 
far and away superior to contemporary ordnance. When, 
therefore, the whole secret of rifling had been discovered 
and its value proved to the hilt, the first idea was to find 
a method of rifling the cast iron and bronze guns of the 
period, and to discover a projectile which would bring 
them to the same level as the improved Enfield rifle. 
Mr. Armstrong alone constructed a weapon different in 
every respect from others, the forerunner of all modern 
artillery. To understand how he was furnished in talent, 
mechanical skill, and the opportunity for experiment, we 
must turn back to the earlier years of the century. 
William George Armstrong was born on November 26th, 
1810. He was the son of a successful corn merchant of 
Newcastle-upon-Tyne, and a direct descendant of an old 
Cumbrian family. He received his education at Bishop’ 
Auckland Grammar’ School, and on leaving it was 
apprenticed to Mr. Armorer Donkin, a solicitor, and ‘an 
intimate friend of his father. After some years spent in 
Newcastle with Mr. Donkin, he worked under the late 
Baron Watson—then a special pleader in the Temple— 
and finally, his legal education being then complete, he 


' whilst his personal characteristics endeared him to them. 
| He was a skilful mechanic, and worked side by side 
| with his men when absorbed in the solution of a difti- 
| culty, or following the progress of some new invention. 
| He was thus fitting himself for the high order of work 


which he subsequently found himself ready to perform. 
But more than any other cause, a series of tests of 
material into which he plunged prepared the way for the 
invention of the Armstrong gun. 

It was in 1854, some six to seven years after the 


| establishment of the Elswick Works, and when the 


country was irritated by the course of events in the 
Crimea, that he brought his first idea to the Duke of 
Newcastle, then Secretary for War, and received such 
encouragement as induced him to put it into effect. At 
that time all service guns were cast in iron or bronze, 
because no means of forging them had been found. The 
strength was thus very limited. It had been shown 
by Barlow, that once the préssure exceeded the resist- 
ing power of the material, increase in the thickness of 
the gun did not reduce its chances of bursting. Experi- 
ments had been made with wrought iron guns constructed 
in various ways, but in all the searching power of powder 
gas had discovered flaws, and after costly experiments 
the methods had to be relinquished. . Hopes had been 
entertained that success would attend the use of cast iron 


barrels reinforced by wrought iron hoops as made by Mr. 
Blakely, and a certain measure of encouragement was 


ment checked the, work of other 
inventors, and found themselves in 
the position. of being compelled to 
support that system, even though 
a better should be ultimately found. There was un- 
doubtedly justification for that contention. The successes 
of the Whitworth gun, when tested against armour plate, 
need alone be instanced. But events have proved more 
favourable to the memory of that famous Committee 
than could have been foreseen, and, indeed, more so 
than the Committee deserved; for whereas no guns. are 
now rifled on the Whitworth plan, the polygrove system 
of Armstrong has been universally adopted. But although 
the reputation of the Committee has safely emerged from 
that dilemma, their report was the direct cause .of the 
Government becoming involved in a difficulty. When it 
had been decided to adopt the Armstrong gun, it became 
necessary that the Government should secure the rights 
and patents connected with its manufacture. - They 
approached Armstrong on this matter, and received the 
reply that he desired-to make his invention a‘gift to the 
nation. The generosity of this offer, inspired in the first 
place by the highest motives, was impaired ‘by the cir- 
cumstance attending it. 

The Government were, it was true, in possession of the 
rights and patents of the Armstrong gun, but they. found ~ 
themselves in the position of being unable to profit by 
their acquisition, because the gun had hardly emerged 
from the experimental stage. In this difficulty Armstrong, 
on January 1€th, 1859, three days after the execution of 
the deed of gift, suggested that, whereas he could not 
afford to relinquish all future as well as past profits con- 
nected. with improvements in his gun, he should be 
created Director of Rifled Ordnance and paid an adequate 
salary for his services: The Government found them- 
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se'ves obliged to adopt this suggestion, and consequently 
Mr. Armstrong was in February appointed Engineer to 
the War Department, received the order Knight 
Commander of the Bath and an annual salary of £2000, 
calculated retrospectively from 1856. His duties were to 
be entirely consultative, and he was provided with a 
capable assistant in the person of Mr. Anderson. 

In January of this year—1859—Armstrong and his 
partners in Neweastle had entered into a contract with 
the Government which gave them a monopoly in the 
manufacture of Armstrong ordnance for the Crown, but 
restricted them from making for foreign countries, the 
Government agreeing to give them full employment, or 
failing that to compensate them. This agreement was 
not cancelled by Armstrong’s appointment, and he still re- 
tained his connection with the firm at Elswick, superintend- 
ing the construction of guns there as well as at Woolwich. 
The whole arrangement was unfortunate, and although 
not the smallest shadow rests on Sir William Armstrong’s 
integrity, it must be admitted that his position gave 
occasion for the severe criticism with which it was 
greeted at the time. The incident was closed by the 
voluntary withdrawal of the Elswick Company from its 
agreement with the Crown in 1862, and the retirement of 
Sir William Armstrong from his official positions—he 
had subsequently received the appointment of Superin- 
tendent of the Royal Gun Factory—in 1863. 

We have delayed a description of the Armstrong gun 
until now, so that the course of the narrative should not 
be interrupted, but the shortest memoir of Lord Arm- 
strong could hardly be considered complete without some 
description, however brief, of that celebrated weapon. 
The principal feature of the Armstrong gun, apart from 
the fact that it was made of wrought iron, lay in the 
system of rifling, and it was on that ground that it 
was recommended by the Committee on Rifled Ordnance. 
All other rifled guns were loaded at the muzzle, Arm- 
strong’s was loaded at the breech. The disadvantage of 
the former consisted in the fact that the projectile 
had to be a loose fit in the gun so that it might 
be rammed hcme, and the formation of the shot had 
to be of a nature that would allow it to pass readily 
down the barrel. Hence the twisted oval bore of Lan- 
caster and the polygonal twisted bore of Whitworth, 
both demanding the use of projectiles that were a 
mechanical fit. Aimstrong attacked the problem in 
another way altogether. He saw the disadvantages of 
the mechanical fit, and he saw too that the strength of 
the gun was reduced by deep rifling as some systems 
required, or the departure from the circular section involved 
by the Whitworth method. He proposed making the 
grooves more numerous than in any other design, and 
providing the projectile with a plastic coating or base 
which should be driven into the grooves by the force ot 
the explosion, as had already been done in rifles. At the 
present moment there is not the slightest doubt that he 
was right, and although he was compelled to depart from 
these systems for many years in the construction of big 
guns, they have ultimately triumphed, and guns now are 
only constructed on the principles which he formulated. 

His projectile consisted of a cast iron core provided 
with a fairly thick coat of lead. He devised also a seg- 
mental shell consisting of a number of bars of suitable 
section bound together by having lead run between them 
and around them, and provided with a small bursting 
charge. A percussion and time fuse invented by him 
was used with this projectile, and it was found on trial to 
be remarkably effective. 

In the manufacture of the coiled Armstrong gun, bars 
of iron, trapezoidal in cross section, were used, the 
dimensions yarying with the size ofthe gun. An ordinary 
size was din. deep by 4in. by 3}in., but the proportions 
and dimensions were constantly altered ; the narrow end 
of the trapezoid went inside. The bars were about 
120ft. long, and were heated in an oven, into which several 
furnaces directed their flames at the sides. In front of 
the oven was a very simple coiling roller on which the 
bar was wound. A flattened end of the bar had a hole 
punched in it whieh was hooked on to a pin parallel to 
the axis of the roller, and fixed in a flange on the right- 
hand end of the roller. The narrow edge of the bar was 
inside, as the compression on it spread it, while the tension 
on the outer edge contracted the bar in width. The coils 
were approximately the same width within and out when 
finished. The coils, after being raised to a good welding 
heat, were placed under the steam hammer, a couple of 
smashing blows on the coils standing on end, welded, or 
were supposed to weld, all the whorls together, and the 
outside was then ‘patted’ all over. Finally, a mandril 
was driven right through the coil, which was then taken 
away to cool, and afterwards went to the turning shop. 

Armstrong used the very best iron that could be got, 
costing from. £20 to £22 a ton. The results were 
disastrous. The coils blistered, probably because of 
occluded hydrogen, and the loss reached more than 
30 per cent. Indeed, the trouble became so serious that 
the manufacture of coiled iron guns almost ceased. At 
this stage the late Mr. Fraser was appointed manager 
of the gun factory, aud he at once substituted a 
good Staffordshire iron costing about £10 a ton for the 
superior *‘ gun iron” up to his time in use. The result 
was quite satisfactory. In a couple of years Mr. Fraser 
saved the country a sum estimated at £240,000. Some 
years afterwards, not without a severe struggle, he got 
from the Goyernment a reward of some thousands of 
pounds—about £11,000, we believe. Nor was the blister- 
ing of the coils-the only trouble. The disease known in 
the Arsenal: as *‘ small-pox ” broke out among the lead- 
coated projectiles. Hundreds of tons of these might be 
seen at Woolwich with the lead covered with little 
pimples or blisters. When an attempt was made to fire 
these sifojectiles, the lead promptly stripped off, and the 
gun became more dangerous to our own troops than they 
did toan enemy. At that time Great Britain was worse 
off for guns and projectiles than ever before or since. 
Armstrong was not to blame for this ; but the facts told 
bevond all question for a time against his reputation. and 


it is not forgotten that the original Armstrong gun has 
no longer any existence, except as a historical curiosity. 
Although his first guns were successful, it is not to be 
supposed that no alterations in the design were 
found by experience to be necessary. On _ the 
contrary, after the first enthusiasm with which they 
were received into the service had passed over, consider- 
able doubts were thrown on the wisdom of having 
constructed them in large numbers. It was contended 
by Sir William Armstrong that the accounts of accidents 
and difficulties were greatly exaggerated, and there is little 
doubt that the most was made of them. But such 
murmurs were not without their advantages, for they led 


sented to the town the large portion of ground now 
known as the Armstrong Park, admitting of the extension 
of the park purchased by the Corporation at Heaton ; and 
at a later period he handed over as a free gift the beauti- 
ful and far-famed grounds of Jesmond Dene, which were 
publicly opened by the Prince and Princess of Wales 
some years ago. T'o the support of charitable institu- 
tions of the city and district he was a most munificent 
contributor ; his latest and most extensive undertaking in 
this direction being the acquisition of Bamburgh Castle, 
which is now being converted into a convalescent home, 
the operations having until his sudden seizure by illness 
been conducted under his personal supervision. 


to further invention and experimenting. The loose 
breech block of the field gun was found to be liable to be 
blown out, and brought about more than one serious 


accident. It was replaced in the larger guns by the | 


“‘stopper and wedge,” a system which, in a modified 
form, is found in the Krupp and Hotchkiss guns at the 
present day. The difficulty of making the breech block 
tight resulted in the introduction of the tin cup obturator, 
an elegant device, acting on the principle of a hydraulic 
cup leather. The metal cartridge case used at the pre- 
sent day has much the same effect. The tin cup was, how- 
ever, not without its objections, and partly on that 


account, partly because of the complication and weight | 


of parts, and largely on account of prejudice, large guns 
were never made with open breeches till the invention of the 
De Bange pad rendered the tightness of the joint certain. 
We should, however, be going too far from our subject, 
and it would occupy too much space, to follow the 
progress of the larger Armstrong guns. 

We must now turn to the mountings for cannon. These 
were at the period of the Crimean war on a level with 
the guns of that time, both in the field, in fortifications, 
and on ships of war. But with the introduction of 
armour, it became apparent that guns of a power greater 
than had ever been anticipated would have to be con- 
structed if warships and forts were not to retain 


He was one of the most liberal supporters of the New- 
castle Royal Infirmary, and vente: the fund now being 
raised for a new building he has subscribed no less a sum 
than £3000.” 
| Lord Armstrong was a Fellow of the Royal Society ; 
Honorary LL.D. of Cambridge, Honorary D.C.L. of 
Oxford, and Honorary Master of Engineers of Dublin. 
He had the Albert Medal of the Royal Society of Arts 
for his inventions in hydraulic machinery, and the 
Bessemer Gold Medal for his services to the steel 
industry. He was a Grand Officer of the Order of San 
Maurizio e Lazzaro of Italy; Knight Commander of 
Dannebrog of Denmark, of Charles III. of Spain, and 
of Francis Joseph of Austria; and had the First Class of 
the Double Dragon of Japan, and Second Class of the 
Imperial Order of the Rising Sun of Japan, and of the 
White Elephant of Siam. 

Lord Armstrong had been for well nigh half a century 
a leading light in the scientific world. In 1868, when 
the British Association met in Newcastle, he was its 
President; and, in his inaugural address, delivered in the 
Town Hall, he foreshadowed—too pessimistically as it 
turned out—the approaching failure of our coal supplies. 
| The address created wide interest, and led to the appoint- 
ment, in 1866, of the Coal Commission, of which Sir 
William Armstrong was a member, and by which valuable 
evidence was taken. 


the advantage which the new system of protection 


afforded. The experiments which Whitworth had made | 


in the direction of producing mild steel—homogeneous 
iron, as it was called by him—had paved the way for the 
production of a really trustworthy material for guns, and 
as greater skill was acquired in its manufacture it was 
used for the barrels or innermost tubes of large 
guns, which were then reinforced with wrought 
iron hoops either on Armstrong's method or the 
improved and cheaper plan devised by Fraser. In 
the period between 1860-1880 guns had advanced 
from the 80-pounder of 5 tons, up to the Il6in. 
gun weighing 81 tons—the greatest of the ‘‘ Woolwich 
Infants ’—but even larger weapons, the four famous 
100-ton guns, of nearly 17{in. bore, were completed in 
1878 at the Elswick Works. Such monsters as these 
naturally demanded an enormous power to command 
and control them, and it was here that Armstrong again 
stepped in, and by the application of hydraulic machinery 
provided the means of managing these huge weapons 
with no greater — with less effort, indeed—than was 
demanded for the use of field pieces. That the success 
of the Elswick firm is largely due to the skill and energy 
of its director there can be no question, but by degrees, 
as the art of ordnance construction and the size of the 
works increased, the particular share which Sir William 
Armstrong could claim in the inventions which emanated 
at Elswick became obscured, and to follow his work 
would be to write a history of Elswick, rather than 
of its great founder. It is to be remarked, however, 
that he displayed that capacity which nearly all successful 
men display of collecting around him the best scientific 
and business men of his time; such men as Rendel, 
Vavasseur, Mitchell, and, best known of them all, Noble, 
who still guides the famous factory with a master’s hand. 
Here, therefore, we leave that part of Lord Armstrong's 
life which is fraught with the greatest charm and interest. 
His was the work of a pioneer, but it did not stop there. 
He lived long enough to see the last quarter of the 
century redeem the disgrace of its earlier days, and to 
witness the realisation of ideas which were fructifying in 
his brain when he went more than fifty years ago to the 


When the Association for the Advancement of Social 
Science held its congress in Newcastle in 1870, Sir 
William Armstrong presided over the department of 
| economy and trade. He was prominently identified with 
the Institution of Mechanical Engineers, of which he was 
three times President. He was chairman of the Iron and 
Steel Institute. He was President, also, of the Insti- 
tution of Civil Engineers in 1882, and in his address 
dealt with the subject of national defence. He took a 
great interest in mechanics’ institutions, and was Presi- 
dent of the Northern Union at the meeting held at 
Elswick in August, 1883. 

We reproduce a photograph taken recently by Mr, 
J. W. Worsnop, of Rothbury. 


DOCKYARD NOTES. 


Tue last cruiser of the German Gazelle type has been 
launched, and named Medusa. This class has been fully 
described and illustrated in THe ENGINEER; it suftices here 
to recallthat the six are named :—Gazelle, Nymphe, Niobe, 
Ariadne, Amazone, and Medusa. 


Tue German protected cruiser Victoria Luise, of the Hertha 
class, has made 18°5 knots, with 10,000 horse-power on a 
forced-draught trial. This is a knot and a-half less than she 
has done on earlier trials. All the class seem to have fallen 
a little short of the designed speed, or to have made it with 
some difficulty—a somewhat unusual event for the German 
navy, where the specified speed is generally reached. The ships 
are, however, heavily armed and armoured for their displace- 
ment, two Sin. in 4in. armoured turrets, and eight 6in. all 
in armoured turrets or casemates. She carries these on a dis- 
placement of 5650 tons. Ships of our Diadem class are about 
double the displacement, and only carry the weight of four 
6in. guns more, and these not in casemates—one Sin. gun 
being about equivalent to two 6in. in weight of gun, mount- 
ings, &c. Our casemates are a little thicker in front, but do 
not probably weigh more than the turrets in the German 
ship. They carry 500 tons more coal at normal displacement 
—1000 against 500, but that is about all the main difference. 
The German ships have therefore not much to spare any- 


Secretary for War with his little 3-pounder gun. 

Of the other work which-Lord Armstrong did much | 
might be written. There are those who maintain that 
his work in hydraulic engineering was of far more 
importance than his work as a gun maker. It can scarcely | 
be denied that the arts of peace are more directly useful | 
than the arts of war, and it must be allowed that his in- | 
ventions of hydraulic machinery and his development of 
the use of water power have made a mark on the century 
that will probably last long after the battle of the guns is | 
forgotten. To purely scientific work, too, Lord Arm- | 
strong devoted no little attention. Electricity was ever | 
his favourite study, and in quite recent years he carried | 
out a number of remarkable and beautiful experiments | 
on the high-tension discharge. His discovery, in 1840—_ 
or, rather, his study of the fact noticed by others—that | 
electricity was produced by the tlow of steam 
through small orifices, provoked a good deal of interest 
and speculation at a time whenthe  ynamo and th2 induc- 
tion machine were scarcely known. 

For many years Lord Armstrong lived at Jesmond, but 
in 1863 he purchased a large tract of rocky and rugged 
land near Rothbury, built for himself on it Cragside, a 
mansion in the Elizabethan style, and devoted ceaseless 
energy to the beautifying and maintenance of this estate. 
In 1887, when he was created Baron, he took the title of 
Lord Armstrong of Cragside. 

On Thursday, December’ 27th, Lord Armstrong died, 
full of years and honour, thé beloved of his Northumber- 
land people, and the respétted of all who knew him, the 
good deeds that he hadvione and the great things he had 
achieved. He was*buried at Rothbury on the eve of a 
century which shall hold his name in honour. Lady 
Armstrong died in 1893, leaving no issue. 


| where in the way of weight, or clse—as so many naval officers 


say—our Diadem class is outrageously heavy in proportion to 
what we get out of it in offence and defence. 


THe Nymphe—German Gazelle class—-has made 22°3 
knots on trial, with 9000 indicated horse-power and 158 
revolutions. The designed indicated horse-power was 8000, 
with 21°5 knots speed. 


Tue Russian cruiser Gromovoi has, as we said she would 
in this column some weeks ago, come to an English harbour 
on her way out to the Far East. She has, however, gone to 
Devonport instead of Portsmouth; the reason being that 
the Western port entails only one anchoring in the Sound, 
while Portsmouth generally means one anchoring at Spithead, 
and then a shifting billet to go up harbour to the “ furriner’s 
buoy.” We shall be curious to learn how the Gromovoi gets 
out of the Sound ; she is a good deal longer than our Diadem, 
and she finds it none too easy to get out, as there is 
hardly room to turn. It has to be done by “ jockeying ” 
with the screws. The Russians, who are by no means the 
best seamen in the world, will probably have a very unccm- 
fortable quarter of an hour getting out of the Sound, unless 
they trust to tugs, as they probably will. If they try and get 
the Gromovoi out under her own steam, they stand a good 
chance of “ piling her up”’ on the Cornish coast. 


Tue new American battleships Rhode Island and Virginia 
—ex New Jersey class—are to be wood-sheathed and coppered. 
The other three, now known ‘as New Jersey, Georgia, and 
Pennsylvania, will not be sheathed. 


Tur United States are about to adopt a new system of 
classification for warships as follows :—First-class, over 8000 
tons; second-class, between 8000 and 4000 tons; third-class, 
between 4000 and 1000 tons, and all auxiliary cruisers over 
4000 tons ; fourth-class, under 1000 tons. Under this system 


A Newcastle contemporary gives the following account 
of his gifts to his native city :—‘t Many years ago he pre- 


the Columbia and Minneapolis will become—as, indeed, 
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they are—second-class cruisers. The Texas will be a second- 
class battleship, and so will some of the monitors. This 
means more rocks ahead for the gentlemen who compile 
comparative tables of strengths. 

A YEAR or so since we issued a table of classification by 
rates, in which we endeavoured to arrive at a uniform rating 
for fighting values irrespective of the two main divisions of 
armoured and unarmoured ships. At the time we pointed 
out how difficult it_was to treat certain ships, and already we 
are inclined to fancy that the rates need adjusting. This is 
owing to the advent of 9°2in. lyddite shell, which would blow 
any unarmoured cruiser out of action with a single well- 
placed projectile. This runs down the value of unarmoured 
ships very heavily, and introduces many problems. What, 
for instance, is the ratio between the St. George class, carry- 
ing 9°2 guns, and the Diadem class, which do not carry 
them, but, on the other hand, have size—a valuable protec- 
tion—and easemates, which the St. George class hardly 
possess? Where, too, in such a scale does the Admiral class 
come in? The shell power of the four 13-5in. guns of the 
Camperdown, reckoning in that they only fire common shell, 
and fire these slowly, is little better than the shell power of the 
two lyddite firing 9°2's of the St. George ; when the three as 
against five Gin. are included, it is less. What special virtue 
lies in a strip of armour at the Camperdown’s water-line 
amidships? Or if for the St. George we substitute the 
Cressy, what chance has the Camperdown got? It may be 
remembered that we rated the Cressy as second rate, the 
Camperdown as third, and the St. George as fourth; but the 
Camperdown is still officially a ‘ first-class battleship.” 


Tue fact is that the classification of ships needs a yearly 
revision. For the moment, it is probably best to have it as 
follows :—(a) Battle squadrons, first, second, and third-class ; 
(6) limited service squadrons—i.e., coast defenders and 
obsolete ships—rated first and second according chiefly to 
their powers of defence, while the battle squadrons would 
rate primarily by offensive power; (c) armoured cruisers in 
two rates governed by defence; (d) protected cruisers in four 
classes, the first composed of ships like the Rossia, Diadem, 
&e., the rest by displacement entirely; (e) miscellaneous, in 
which obsolete and slow cruisers, and craft like the Barra- 
couta might come; (f) commerce destroyers rated first and 
second rate solely by speed, and without regard to any other 
quality. 


THe Gromovoi is taking in coal at Plymouth. We observe 
in a service contemporary a statement that she is taking in 
“the enormous quantity of 10,000 tons of coal.” It is cer- 
tainly “enormous” even for a 14,000-ton ship ! 


We knew it would come. In connection with the capture 
of a 4°7in. gun in South Africa, a London daily speculates as to 
whether it is the Powerful’s 4°7in., and wonders what the 
Powerful will think about it. We expect next to hear that it 
is the identical 4°7in. (Mark I. 25 ton M.L.R) that was taken 
out of Southsea Castle to hurt poor Mr. Kruger. 


Last Saturday's Illustrated London News contains a very 
spirited double-page engraving of the destroyer Otter in a 
typhoon rescuing the crew of the Sandpiper. So terrific is 
the typhoon that the Otter’s turtle-back has completely dis- 
appeared, to be replaced by a neat flush deck of the Thames 
steamer type, with a fine ticket-box abaft the mast. 
Typhoons are dreadful things! 


THe French armoured cruiser Condé was laid down at 
l'Orient on New Year’s day. Some French critics assert 
that she is already obsolete, but French critics are hard to 
satisfy. 


“LABOUR TROUBLES. 


THE North-Eastern Railway difficulty is not yet arranged. 
A large meeting of raiJway men of all grades was held at 
Gateshead on Sunday, to hear the result of the conference at 
York regarding the recent strike on the North-Eastern 
Railway. After'the reading of the report, the following 
resolution was adopted unanimously :—‘* That this meeting 
cf all sections of railway men view with disfavour the 
attitude of the company in relation to the mineral guards’ 
brake vans, and decide to be guided in any future action 
which may be taken by the then existing circumstances.” 

A thousand men employed at the Gloucester Wagon Works 
bave been prevented from continuing their employment by 
the great floods inundating Gloucester and suburbs. 

The Penrhyn dispute took a gloomier phase on Saturday, 
when 250 of the permanent officials were paid off. The Com- 
mittee on the part of the men have issued ballot papers, but 
the management object to the form, and a further delay in 
the settlement is anticipated. The ballot of the men will 
take a week to arrange. 

At a meeting in Pontypridd on Saturday, Mr. D. Morgan, 
miners’ agent, openly advocated the eight hours per day 
system. Last week, he, with Mr. Abraham, M.P., had 
occasion to wait upon one of the best authorities on colliery 
matters in the Rhondda, and that gentleman admitted that, 
despite the increased legislation of the past ten years, the 
collieries, on the whole, had paid better dividends than prior 
to such legislation. They had been compelled to keep the 
mines better ventilated, and this had enabled the miners to 
turn over a greater quantity of coal per man. The men with 
bad ventilation were working under disadvantageous circuwm- 
stances, and the amount of small coal was Jarger when the 
inine was kept at a high temperature. He ventured to say 
that with an eight hours day there would be even better 
results. The opinion foreshadows local agitation in aid of 
the movement. 

A strike has taken place at Aberaman Colliery in the Aber- 
dare Valley. On Monday night the whole of the yardmen, 
including enginemen, wagon men, smiths, and all dealing with 
the trafticon the railway, ceased work, their notices having 
expired. It appears that the men who are not included in 
the Sliding Scale gave notice, and refused to withdraw it, 
the manager promising a full consideration of their claims if 
they did so. This was-refused, and negotiations have not 
been re-opened. 

Another strike on the Taff Vale Railway, this time aided 
by the men of the Brecon and Merthyr, Barry, Rhymney 
and Cardiff railways, is now ashatennl. On Sunday night 
meetings of all grades were held in various places. 

At Merthyr a resolution was passed in favour of the dis- 


missal of all imported labour, the reinstating of the old 
hands, and the arrangement of a Conciliation Board. Failing 
this the Executive be asked to take measures to enforce. 

At Pontypridd various speakers spoke to a similar resolu- 
tion, one of the leaders remarking that there were serious 
times ahead, and that if they were defeated their condi- 
tion would be worse than ever it had been. If the men 
wanted their independence in the future they must fight for 
it now. 

Mass meetings were held the same evening at Aberdare 
and at Abercynon, and resolutions insisting upon the with- 
drawal of imported labour and recall to duty of old hands 
were passed without a dissentient. The most prominent 
man amongst the railway men stated this week, in reply to 
inquiries as to the probability of a rupture, that another 
struggle was unavoidable unless the railway company 
adopted a different view from the one they now held. He 
added :-—‘ The grievances of the men are more numerous 
and more acute now than they were last August before the 
strike began. In the first place the men are greatly dis- 
appointed in not having, through Sir W. T. Lewis, succeeded 
in getting a Conciliation Board. It was well known that Sir 
William was very anxious to see it established, and on behalf 
of the men he submitted a proposal to Mr. Beasley which 
was acknowledged, showing that the Taff management 
accepted him as the men’s representative, which puts aside 
the argument of Mr. Beasley that the men had not 
approached him on the matter. Themen had favoured the 
establishment of a Board, as it would do away with strikes 
nine times out of every ten. Now they had no alternative 
but to resort to the old method. In this they would have 
the support of their society, and the aid of the four other 
railways. In the event of a strike these would join.” 

After traversing the whole ground of the disagreement, 
including the question of imported labour, the men’s repre- 
sentative concluded by stating that the neglect to establish a 
Board, to make concessions asked for, and to get rid of foreign 
labour, convinced the men that the railway authorities had 
thereby given the men a distinct challenge to fight, and that 
a contest was now certain. At another meeting it was stated 
that the men are more determined upon fighting than they 
were last summer. 

The public view the position with grave concern, but think 
that it is not yet too late, through the intervention of Sir 
William, to avoid acrisis. So far the railway management 
has not objected to the principle of the Conciliation Board, 
so that if this could be established the important points of 
disagreement could be brought underthe power of the Board 
and arranged. It is thought that if the men saw that a 
Board would be established they might entertain the post- 
ponement of the other points of variance. At present sixty- 
five of the “ foreigners’? remain in the Taff Vale employ. 


BRACE AND DRILLING POST. 


Tue sinall drilling apparatus illustrated below is of Frerch 
origin, and is being introduced to the English market by 
Wallach Brothers, of Gracechurch-street. We are informed 
by a circular which accompanies the tool that, ‘‘ by means of 
this machine holes of up to more than 4in. diameter can be 
drilled in any kind of metal, by hand, without fatigue, almost 
without effort, with a rapidity equalled only by stationary 
machines, anywhere, in any position, in every direction, with- 
out having to be taken to pieces.” Wonderful claims, ex- 
pressed in more wonderful English! We take it that “up 
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DRILLING POST AND BRACE 


to more than Jin.’ means but little more than that diameter, 
for the machine is of light construction, the post being about 
}iin. diameter, and the radius of the handle only 4}in. The 
length of the post is 13in., of the horizontal arm 54in., and 
the maximum distance of the drill from the post is 5in. The 
apparatus has, it will be seen, a clamp the-lower member of 
which can be turned at right angles on the post, so that the 
clamp may then be used on a vertical column, for example. 
The horizontal arm may also be moved into a variety of 
positions, and the drill spindle inclined to any angle, so that 
in combination with a few accessories some thirty to thirty- 
five different applications are possible.” The spindle passes 
through a screwed sleeve which is employed for the feed, a 
ball thrust bearing is provided, and a ratchet—which, by the 
way, is left-handed—allows of the drill being worked by a re- 
ciprocating motion when the handle cannot be revolved. For 
light work we can imagine that this apparatus might be found 
very useful, 


WILLIAM POLE. 


Weregret to have to announce the death, at Stanhope-place, 
of Dr. William Pole, M. Inst.C.E. He was born in Birming-- 
ham in 1814. The East India Company appointed him 
Professor of Civil Engineering in Elphinstone College, 
Bombay. In 1847 he returned to England with a high repu- 
tation, and between 1859 and 1867 he was Professor of Civil 
Engineering at University College. In 1861 he was a 
member of the Committee on Armour. He acted as secretary 
to four Government commissions of inquiry—namely, from 
1865 to 1867 to the Royal Commission on Railways, from 
1867 to 1869 to the Royal Commission on Water Supply, 
from 1882 to 1884 to the Royal Commission appointed to 
inquire into the Pollution of the Thames, and in 1885 toa 
Committee on the Science Museums at South Kensington. 
In 1871 Japan claimed his services, and for twelve years he 
was consulting engineer for the Imperial railways of Japan. 
On his retirement from this post the Mikado decorated him 
with the Imperial Order of the Rising Sun. Mr.‘Pole had 
many English scientific distinctions. He was one of the 
oldest members of the Institution of Civil Engineers, and was 
hon. secretary from 1885 to 1896. In June, 1861, he was 
elected a Fellow of the Royal Society, and was vice-president 
in 1876, and 1889. The Royal Society of Edinburgh ad- 
mitted him in 1877, and the Atheneum Club elected him to 
membership as a man of scientific distinction in 1864. Mr. 
Pole was the author of the standard treatise on the 
Cornish pumping engine, a very fine work, and he made 
an excellent translation from the German of Dr. Ernst 
Alban’s treatise on the high-pressure engine. Dr. Alban 
was the apostle of the water-tube boiler, and the treatise is of 
much value and interest now. 

Dr. Pole was a very excellent musician, and a doctor of 
music. In 1889 he was elected an honorary member of the 
College of Organists. He was a man of many sides. His 
treatise on whist is better known, indeed, than his 
scientific writings. Of late years he had retired a good 
deal into private life, and little was heard of him outside a 
large circle of friends, who mourn his loss. 


New YEAr’s Honovuks For ENGINEERS.—The Queen has been 
pleased to confer the dignity of baronetcy of the United Kingdom 
upon Mr. John Aird, M.P., partner in the firms of John Aird and 
Co., and John Aird and Sons, contractors, Westminster ; a similar 
dignity has been bestowed upon Mr. Wyndham Spencer Portal, 
recently chairman of the London and South-Western Railway. 
Mr. Hiram Stevens Maxim has received a knighthood, and Messrs. 
William Shelford, M. Inst. C.E., Consulting Engineer- for West 
African Railways; William Matthews, M. Inst. C.E., Consulting 
Engineer for Harbour Works in the Colonies ; and Francis Alfred 
Cooper, M. Inst. C.E., Director of Public Works in the Island of 
Ceylon, have received the honours of Knight Commander of the 
Order of St. Michael and St. George. 


NAVAL ENGINEER APPOINTMENTS.---The following appointments 
have been made at the Admiralty :—Staff engineer: F. J. Flood, 
to the Vivid, for the Triumph. Chief engineer: P. T. Crichton, 
to the Swallow, and to the Pembroke, for the Swallow. Engineers: 
H. J. Clegg, to the Duke of Wellington, for the Kangaroo; T. 0. 
Jameson, to the Duke of Wellington, for the Brazen. Artificer 
engineer: F. D. Nuthall, to the Duke of Wellington, for the 
Ranger. The following have been appointed to the Vernon and 
Excellent for courses of torpedo and hydraulic instruction :—Chief 
engineers: H. J. Turner and R. St. J. Raper. Engineers: P. T. 
Crichton, W. H. Crichton, G. H. Jeffery, G. H. Stainton, and J. 
B. Hewitt. Assistant engineers: H. Clift, A. R. Kempt, J. W. 
Milner, A. G. Archard, and J. C. Jenkins. 


GLascow EXHIBITION: ALLOCATION OF Spack.—A trustworthy 
estimate of the aggregate exhibiting space and its allocation 
amongst the British and foreign exhibitors, has now been made. 
In the Industrial Hall, Grand Avenue, and Machinery Hall the 
total space, after making allowances for es, &c., amounts 
approximately to 192,924 square feet, to which must_be added 
38,468 square feet, the accommodation provided in the present 
Kelvingrove Museum, model farm, and two additional buildings 
outside, the erection of which became necessary owing to the 
enormous number of ‘applications received. Space given to 
goverpments and individuals in the grounds runs up to 58,141 
square feet, and with 80,000 square feet in the New Fine Art 
Galleries, the grand total of exhibiting space amounts to 369,533 
square feet. Omitting the fine art galleries, the space in the 
other. buildings amounts to 289,533 square feet, which has been 
allotted as follows :—(1) British exhibits, 162,344 square feet ; (2) 
foreign exhibits, 69,414 square feet; (3) colonial exhibits, 47,755 
square feet ; (4) women’s industries, 10,000 square feet. Amongst 
the foreign nations Russia easily takes first place, having acquired 
11,131 square feet in the inside of the buildings and 29,705 square 
feet outside ; the latter figures representing only the actual floor 
space of the special pavilions and administration office. France 
cemes second with 20,600 square feet, all in the inside, and Japan 
third with 5000 square feet. Canada, with 12,000 square feet in 
the buildings and 1200 square feet in the grounds, is the largest 
exhibitor amongst the colonials, Western Australia following with 
10,925 square feet, and Queensland with 8050 square feet. 


H.M.S. Hermes.—The cruiser Hermes, Captain F. H. Hender- 
son, which has returned to England owing to boiler defects, has 
been paid off at Devonport. The commission of the Hermes has 
been brief, but not uneventful. She left Devonport in October, 
1899, for the West Indies, but on reaching Madeira was detailed 
to assist in the protection of the British transports outward bound 
to South Africa, and cruised in the neighbourhood of Las Palmas 
for some two months before continuing her voyage to Bermuda. 
It was during this passage that her tubes began to leak. The 
defects were patched up at Bermuda, and the vessel was able to 
get through the usual cruise with the squadron. On return to 
Bermuda she broke down seriously in the course of a forty-eight 
hours steam trial, and lay in port for two months whilst efforts were 
made to grapple with her leaky tubes. But at the next trial the 
leaks broke out anew, and other engine defects developed them- 
selves. The feed pumps did not work, the distilling apparatus 
worked badly, and even the steering gear went wrong, so that for 
two days the ship was helpless. At this crisis Staff Engineer C. 
A. Harding was ill, but Engineer J. D. Wilson managed to repair 
damages, and the Hermes crept back to Nassau, whence she was 
towed by the Crescent to Port Royal, where temporary repairs 
were effected, and the ship was convoyed to Bermuda, being again 
in tow most of the way. Thereshe rested for ‘six months whilst 
new boilers were sent out from England and=fitted under: the 
direction of Chief Engineer E. A. Short, who had_meanwhile re- 
placed Mr. Harding. In September last the vessel underwent a 
satisfactory steam trial of thirty-six hours’ duration, after which 
she was at once ordered home. The Hermes appears to have 
steamed -ten knots during the homeward voyage, but it may be 
judged that this experiment of re-boilering her at Bermuda has not 
toon very successful, since she is now to be paid off. It seems 
desirable that- the defects of these engines and original boilers 
should form the subject of a rigid inquiry, as of all the cruisers 
fitted with water-tube boilers the luckless Hermes has been the 
most unreliable steamer.—Army and Navy Gazette, 
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THE NAVAL WAR GAME. 
OPENING GAME UNDER THE REVISED RULBS. 

A LARGE naval war game was recently played at Ports- 
mouth under the revised rules. The principal changes may 
be tabulated as follows :— 

(1) Instead of being limited to 4000 yards, gums may now 
fire up to 10,000 yards in any ships assumed fitted with 
rangefinders, so long as the rangefinders are not shot away. 
The chances of a hit at 10,000 yards are, of course, very 
slight; but at 8000 or 7000 there is some prospect of hitting 
according to the scale set down. This is done by dice, the 
seale being 10,000 to 8000 yards, 1 in 12; 8000, 1 in 6; 7000, 
2 in 6; 6000, 3in 6; 5000, 4 in 6. If the dice are favourable, 
a player is then allowed to use the 4000 yards target. 


Possibly he misses at that, still he has his chance. 
(2) Torpedoes fitted with gyroscopes are allowed the actual 


=> 


PASCAL (Bru) 
ez SCARTES (Blucd 
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POSITIONS OF THE SECOND DIVISIONS IN THE MELEE 
Norg.—The Ships here are about twice the size they are in actual proportion, but the relative 


distances are exact. 


runs of 2000 yards. Again, with a very small chance of 
hitting a ship, but at a fleet there is a fair prospect of hitting 
something. 

(3) Modern auxiliary appliances to quick-firing guns are 
allowed for as follows :— 
().F. with electric hoists fire 5 consecutive moves, then stop 2. 


If fitted with transmitters and receivers they fire six con- 
secutive moves and only stop for one move. This is a con- 
vention adopted to make the difference felt. It is felt in the 
ratio 30 to 21, which works out that two guns in an Elswick 
cruiser—these being always up to date in such appliances— 
are about as good as three in a British Navy cruiser, though 
the guns themselves are identical. It seems a big difference, 
but as all rules in the Jane naval war game are the result of 
a consensus of expert opinion, it must be regarded as not far 
out. These results were arrived at independently in the | 
British, American, and Russian navies. 

Wednesday night’s battle was fought under these new rules, 
with a view to testing them in practice. A number of the 
very newest ships was employed, the rival admirals selecting 
their fleets before hand from lists of certain navies laid down 
by the umpire. 

The Red were gunnery ofticers, Blue were all-comers—the 
all-comers including a number of Japanese officers besides the | 
British. The fleets were :— 


Red (Gunnery). 


Blue (Torpedo and other Officers). | 


Speed Speed 
allowed, allowed, 
knots. knots. 
Battlesh‘p division— First division— | 
ee Borodino (flag)... .. .. 18 
| Retvisan .. .. .. .. 18 | 
Venerable .. .. .. .. 18 Mikasa.. .. .. .. .. | 
Duncan (flag)... .. .. .. 18 Peresviet .. .. .. .. 18 | 
Cruiser division— Second division — 
.. .. .. .. 18 Trisvititelia .. .. .. 12 | 
Idzumo .. .. .. .. .. 18 Jean Bart 18 
Two destroyers (French Descartes 18 
Pascal .. 18 
Alger .. .. .. .. .. 18 
Novik 24 


Three destroyers (British 
Four submarines .. .. 9% 

The Blue admiral selected a non-homogeneous fleet in pre- | 
ference to a homogeneous one, in order to get the make- | 
weight of four submarines. There was a different player to | 
each ship. | 

Both admirals made very good dispositions, bearing in | 
mind the fact that neither knew the composition of the hos- | 
tile fleet. Red chiefly adhered to line ahead or a bow and | 
quarter line in two divisions about 4000 yards apart. Blue | 
adopted line abreast changing to line ahead at intervals. | 
About 3000 yards separated his divisions—though for pur- | 
poses of trying to lure the enemy between, he now and again | 
widened out considerably. The submarines he sent on well 
ahead of him. Red was entirely ignorant that these were | 
being used. 

Fire was opened at 10,000 yards, and the fleets zigzagged | 
towards each other as indicated in the plan. At 8000 yards | 
the Borodino was twice hit, once in the bow on the water- 
line, once on the after 6in. turrets by 12in. shot. Up to 4000 
yards no other hits were made, or rather such hits as were 
secured did no harm, hitting thick armour or making holes 
in unprotected upper works. 

All this time the submarines were creeping up, rising to | 
the surface every third minute, and after a time running on | 
the surface. A small pin was used to indicate each when up, | 
but the four were within a thousand yards of the Duncan, | 
before the Red side began to be curious about the pins. Then | 
a sudden suspicion came upon them, and every single quick- | 
firer in the four battleships was directed at the submarines, | 
as well as all Maxims. The four pins disappeared—the Reds | 
were not allowed to see whether or no they had hit the in- 
finitesimal dot allowed them for target. As a matter of fact, | 
by some pure chance, one boat was hit thrice. Red, however, | 
imagined that ail were sunk; though even then they were 
not sure whether the pins meant submarines or indicated 


4500 yards away, had claimed and been allowed to use a 
Brennan torpedo. So Red went on without altering course. 

Two minutes later the submarines—or, rather, three of 
them—rose again, once more to be greeted with a heavy fire 
that was wildly ineffectual. One boat was to starboard, two 
to port. They had reckoned on the ships turning. As the 
ships, instead, kept on they were saved this time. 

The submarines went under again, and this time the Reds 
turned all together, using their engines to bring them round. 
Being relatively stationary they were a better target, and the 
Mikasa put a 12in. shot into the Duncan’s engine-room, and 
ripped her water-line with another. Most of the damage 


done was about this time, some of the Blues being within | 


3000 yards, the nearest the battleships ever approached each 
other. On their side, the Retvisan was badly mauled, and 
practically put out of action, and the Peresviet a little later 
notified to be on fire. The two Red destroyers, making for 
where the submarines had last 
been seen, were both sunk 
about this time by Blue gun 


fire. 
ete The submarines discharged 
e- three torpedoes at the reced- 


Red ships, but secured no 
hits. One boat rose quite 
close to the Duncan—by this 
time badly disabled—and with- 


out being noticed approached | 


i558 ) on the surface, and firing again 

torpedoed her. The other 

a ‘ three battleships promptly put 

~— ) t 4000 yards between the sub- 
a f marines and themselves, and 


ship action ended. 
Meanwhile the Red cruiser 


in the Asama, acting inde- 
pendently, went straight for the 
Blue second division, sinking 
the three Blue destroyers and 
badly mauling the Henri IV. 
with their quick-firing shell. 
They also blew the Descartes 


TRISVITITELIA 
(Biae) 


damage in return, as neither 
of the battleships hit them, 
though at a near range. A melée followed, and—as usually 
happens—shooting was extremely wild.. Torpedoes, how- 


ever, were more effective, and in five minutes only two ships | 


were left—the Henri IV., torpedoed in the bow, and the 
Asama (Red) unhurt. She promptly circled round with a 
view to giving the Henri IV. one of her after tubes, 
and in so doing passed within 3000 yards of the Blue 


battleships. These fired all their big guns at her, and there | 


was no Asama left. The Mikasa hit her twice on the water- 
line with 12in. shot, the Borodino took her on the lower 


deck, while quick-fire shells burst all over her. She was. 


umpired sunk at once. | 
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so the first stage of the battle- | 


division, under a rear-admiral | 


to pieces, receiving very little | 
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As a result the Bulwark got within 3000 yards of the dis- 
abled Retvisan and Henri IV. She captured the latter, but 
dared not approach. Meanwhile the Borodino, Peresviet, 
| and Mikasa engaged the London and Venerable at 3000 yards, 
| but very indecisively. ‘The London lost a big gun turret, the 
Mikasa got a shell in the conning tower, which made her 
temporarily unmanageable, and the Peresviet was further 
mauled. Dread of submarines, however, kept the Red ships 
from following up their advantage, and Blue was not disposed 
to continue the attack; so the fight ended in a species of 
draw in Blue's favour. 

In view of the fact that the battle lasted over a period 
representing three hours, and that some ships fired nearly 
| fifty rounds per big gun, and used up all their quick-firing 
| ammunition, the damage done was very slight. Owing to 
| the angle at which many hits were made, and its modern 
| character, a good deal of the armour was accounted shot- 
| proof, as a rule, as well as shell-proof. The latest pattern 
| 12in. gun is allowed a penetration of aa (equivalent to 
| 24in. to 28in. of iron, or thereabouts) at 4000 yards. 
|The unarmoured cruisers; of course, were terribly shot 
about and wrecked. The damage to the Mikasa is worthy of 
note ; she alone has her quick-firers behind a continuous belt 
of armour, which theoretically should be a large advantage. 
Against quick-firers it certainly was, but for big guns the 
| target was a very good one. This the gunnery people always 
| kept in view: they rarely attacked her with quick-firers, but 
they gave her solid shot from big guns at most ranges. It 
| was at such a distance a “ firing into the brown,” but the 
| most likely place to hit is amidships. Consequently several 
| 12in. shot got inside the 6in. Krupp battery armour. When 
such projectiles hit a casemate ship amidships, they either 
passed harmlessly out again, or at the most merely smashed 
a solitary casemate or two, ; 
| A curious question arose in connection with the submarines, 
| of which there were four, though Red’s estimate of their 
number ran from seven to twelve. Boat number four having 
/ sunk the Duncan, submerged herself, and in the condition 
claimed to re-load a tube. In consequence of this she was 
umpired capsized—under protest from the torpedo ofticer 
who played her. The Blue side generally regarded the rules 
as bearing hard upon the submarines. The players of these 
were not allowed to see the board except when on the surface 
|—then only a hasty distant glance was permitted. The 
slightest infringement of any rule carried with it the capsiz- 
' ing and loss of the boat as a punishment. On the other 

hand, it should be borne in mind -that the game was played 
| on a table over 12ft. square, upon which it was exceedingly 
difficult to notice a small pin stuck into the board, and that 
pins were not invariably used. A speck of paper—the same 
colour as the board—or any other hardly to be noticed 
article was now and again employed. Red, however, blazed 
indiscriminately at every speck of dust or anything else 
| within 2000 yards of its ships. Towards the close of the action, 
this side claimed to fire lyddite shell into the water with time 
fuses. Theclaim was not allowed, but the germ of a defence 
against submarines evidently lies in this direction. A heavy 
explosion in the water near a submarine is pretty certain to 
' smash in its sides and sink it. It may not be without interest 
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NAVAL WAR GAME—COURSE OF THE ACTION 


The Red battleships having by now got clear of the sub- , 


marines, tried to work round and attack the Blue fleet; but | 


the submarines working on an inside circle always inter- 
posed. They kept on the surface, and uo Red ship dared 
venture within 2000 yards of them. For a long time, 
therefore, the battle was nothing but desultory long- 
range firing, which lasted till all, cr nearly all, the range- 


finders were notified out. of action. Red then tried another | 


plan. The Bulwark, the only ship still good for full speed, 
bore round to the north. The T.ondon headed south at her 
best speed—12 knots. The Venerable followed the Bulwark 


only some scoring device of the umpires. It was also sus- | at 15 knots, then suddenly turned round and went after the 


pected that Blue, whose ships were then going dead slow 


London, This split the submarines, which were undecided. 


to note that at one stage of the action the Blue side were 
suddenly seized witha panicthat Redalsohad submarines which 
were about to attack them, and a. good deal of ammunition 
was expended upon imaginary boats. It is not wise to draw 
any too definite conclusions from war-game results ; but this 
particular game certainly throws a. strong light upon the 
moral effect ofsubmarines. Probably the worst mischief that 
they will effect in actual practice will. be in this direction ; it 
it is not easy to see that they will be very dangerous, as yet, 
to any save disabled ships. It is well to bear in mind also, 
that in a sense, the submerged portion of every modern war- 
ship is to some extent a submarine boat with its submerged 
tubes. No gun in existence stands much prospect of disabling 
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the motive power of a modern battleship, save asan off-chance. | 


The submerged torpedo must therefore be avoided or else 
risked. The only main difference is a chance of hitting back. 
Only let a means of attacking submarines be evolved, and 
sailors will grow philosophical about its menace. As we 
have before remarked in Tuk ENGINEER—a fortune awaits the 
lucky inventor of an antidote to submarines. The day_for 
pooh-poohing them is past. uc 

Count was kept of the relative losses in personnel. In the 
ships that survived, the losses, according to the scale usually 
employed, were :— 


Red. Blue. 
Bulwark .. 35 out of 750 Mikasa .. 145 out of 770 
london .. .. 6 ,, 750 Peresviet .. 110 700 
Venerable gg Borodino %) » 
Retvisan .. 180 ,, 750 
Henri lV... 40 » 400 


135 out of 2250 570 out of 3400 


Of the Retvisan’s loss 100 were in the engine-room depart- 
ment, All or nearly all the crews of sunk ships were pre- 
sumably lost—for no attempts were made to pick them up 
during the action. Assuming, however, that Blue was able 
to pick up a quarter after the action, this would make the 
total losses roughly :— 


Red Blne, 


2550 out of a total of 4700, of 2200 out of a total of about 
whom 400 prisoners. 6000. 


That is to say, Red about 53 per cent. and Blue about 36 per | 


cent. As regards ships that survived, Red loss in these was 
approximately 6 per cent., against 14 per cent. in the Blue 
surviving ships. The average in actual battles at sea is said 
to be about 123 per cent. for the last 150 years or so. 


AMERICAN ROTARY PIG TRON CASTING 
MACHINE. 


Pic iron casting machines have been tried at various times, 
and the accompanying illustration shows a machine recently 
erected in Pennsylvania, U.S.A. It consists of a horizontal 
turntable, driven by gearing by a steam engine, and having 
suspended from the rim a series of thin wrought iron or steel 
moulds, which form short chords to the circumference of the 
turntable. At the left-hand side of the view is the inclined 
conveycr, upon which the pigs are dropped by the casting 
machine, being then carried up and dropped into a railway 
wagon standing at the end of the conveyor. Asa mould comes 
under the spout of the runner from the blast furnace, the rear 
of the mould is slightly lowered, so as to discharge any surplus 
metal, the end being raised again as soon as the pouring is 
completed. This ensures a uniform thickness of the pigs, 
while the surplus or overflow metal drops into the following 
mould. Travelling onward, the mould enters a water trough, 
which for 5ft. is but little wider than the moulds, so as to 
prevent waste. Here the water reaches to within lin. of the 
top of the mould, while a spray from above chills the top of 
the pig. It then enters another narrow trough forming the 
entrance to a higher level trough in which the mould is 
entirely submerged until it leaves the trough by another 
narrow section. After leaving the trough, the mould is tilted 
sideways through an angle of 130 deg. by means ofa rocking 
shaft attached to the mould and carrying a pinion which 
gears with a fixed rack at the discharging point. This causes 
the pig to be thrown out on to a curved shoot, down which it 
slides to the inclined conveyor above mentioned. As each 
mould leaves the trough, a man inserts a bar in a hole in the 
end, to ensure that the pig is not stuck to the mould. 


The empty mould travels along, draining and drying as it 
goes, and is then returned to its normal position by the pinion 
engaging with a second rack. It then passes under a dusting 
spout which sprays into it dry pulverised bituminous coal, 
which prevents the iron from sticking to the mould. Finally, 
it passes again—lengthways—under the spout of the runner, 
and is again poured full of the molten iron, the stream flowing 
into it at an incline, and not vertically. A plumbago spout is 
used for this. 

The pinion shaft of the driving mechanism is considerably 
overhung, so that in case of any undue strain caused by the 
turntable getting blocked, the shaft would spring sufficiently to 
| release a trip of a brake lever, so that the machine would be 
| promptly stopped. None of the machinery is at the edge of 
| the turntable, and little damage would result from an 
| accidental overflow at the runner spout. This spout can be 
raised when desired, so as to form a dam, and back up the 
molten metalin the runner. The machine is operated by 
three men to each cast, or shift. The runner is a cast iron 
channel lined with fire-brick. The inclined conveyor runs at 
10ft. per minute, and carries the pigs through a water tank, so 
that they are cooled off and will not set fire to the railway 
wagons. 

This machine was designed and constructed by the Hart- 
man Company, of Philadelphia, U.S.A. 


TRAMWAY TRACTION ENGINES AT LONDON- 
ROAD IRONWORKS, GLASGOW. 


| Derive a recent visit paid to the London-road Ironworks 
| of Duncan Stewart, and Co., Limited, Glasgow, by our 
| Clyde representative, the extensive shops of this well-known 
| firm were seen under favourable—though scarcely exceptional 
| —conditions as to volume and variety of work proceeding. We 
| illustrate on page 14 two vertical cross-compound condensing 

engines for the direct driving of 500-kilowatt electric gene- 
rators for the Glasgow Corporation tramways. These engines 
are the smaller or auxiliary pair of the six sets of electric 
traction engines ordered by the Glasgow Tramways Com- 
mittee in the latter part of October, 1899, for the new 


recommendation that all the engines required should 
be got from the E. P. Allis Company, of Milwaukee, 
U.S.A., was referred back for further consideration, and, 
{as a result, a conference was held with representatives 
of the four lowest tenderers, and afterwards it was resolved 
by vote to give the order for two of the larger engines of 
4000 indicated horse-power to the E. P. Allis Company, and 
two to Musgrave and Co., Ltd., of Bolton ; while a later decision 
also allocated two smaller engines of 800 indicated horse- 
power to D. Stewart and Co., Limited. The Ameri- 
can engines were to cost £28,000 each, and one of these was 
guaranteed to be in place and working in fifteen months, and 
the second in sixteen months. The Musgrave engines were to 
cost £24,000 each, and be working one in eighteen months, and 
the other in twenty months. Messrs. Stewart guaranteed to 
have both of their engines ready for working in eleven months. 
It may be mentioned that Messrs. Stewart’s engines were ready 
for delivery well within the time stated, but as the buildings 
were not nearly ready for their reception, the contractors 
have had to store them in their erecting shop. The 
engines, which have been made to the specification of Mr. 
Horace F. Parshall, consulting engineer to the Corporation, 
are of the normal indicated horse-power of 800, but they are 
capable of working continuously, with a slight sacrifice of 
economy, at 1000 indicated horse-power, and for short periods 
they can indicate 1200 horse-power. The steam cylinders 
are 22in. and 44in. diameter, by 42in. stroke; the normal 


power station at Pinkston. It will be remembered that the | 


steam pressure is 150]b. per square inch above the atino- 

sphere at the engine stop valve, and the speed is 90 revolu- 
| tions per minute. The piston-rods are 54in. diameter, the 

crank pins _ by 7in. in bearing; the main bearings are 
| two in number, 18in. diameter by 36in. long, and the dia- 
| meter of the crank shaft in the centre between the high- 
| pressure and the low-pressure parts of the engine, where the 
| fly-wheel and generator are keyed on, is 20in. A Gin. dia- 
| meter hole runs through centre of the shaft, and the crank 
cheeks are of the disc pattern. The bearings are of cast iron 
with magnolia strips. The fly-wheel is 19ft. in diameter, 
and weighs about 34 tons, 68 per cent. of which is in the rim, 
| 15 per cent. in the arms, and remainder in the boss. The 
| rim is in ten pieces, and each piece is cast along with an arm. 
| When these are assembled the arms meet at the centre, but 
| do not touch. The boss consists of two flat discs fixed one 
| on each side of the arms, and secured thereto by fitted bolts, 
| three in each arm. The governors are of the high-speed 
| Porter type, and control the speed of the engines so that it 
| cannot vary more than 14 per cent. from the normal, and 
there is also an emergency governor, which cuts off the 
steam supply at the stop valve should the other governor fail 
and the speed get beyond the maximum allowed. The valve 
gear is of the well-known Reynolds-Corliss type, with wrist- 
plate motion, the trip gear being directly controlled by the 
governor. A feature of the engine is the re-heater receiver 
fitted between the high and low-pressure cylinders, and 
designed to reduce as far as possible initial condensation in 
the low-pressure cylinder. 

Messrs. Stewart had also in process of erection four other 
engines of similar design and equal capacity to those just 
described, three of them being for the Kalgoorlie Power 
Syndicate, and one for the Perth Electric Tramways, both 
in Western Australia; while, in addition to the above, the 
firm has recently received the order for four compound side- 
by-side vertical engines, two of 1650 indicated horse-power, 
and two of 825 indicated horse-power, for the Dublin Cor- 
poration electric lighting installation. These engines are for 
direct-coupling to 1000-kilowatt and 500-kilowatt three-phase 
alternators, both of the Oerliken Company’s make, which are 
being supplied through the General Electric Company, which 
has obtained the entire order from Mr. Hammond, consulting 
| engineer to the Corporation of Dublin. Messrs. Stewart 
| have recently constructed, and are now completing, the 
installation of a large amount of steel works machinery for 
the Lanarkshire Steel Company, Limited, Motherwell. This 
comprises a rolling mill engine, with cylinders 54in. and 
60in., 1000 indicated horse-power ; a 27in. and a 36in. mill, 
with complete live rolls and hydraulic gear, representing one 
of the most important installations of its kind in the 
country. It is designed for the production of the largest 
sizes of rolled steel beams, and is estimated to turn out 2000 
tons of finished steel weekly. 

Including the above work, Messrs. Stewart had on hand at 
the time of our representative’s visit four of the “Glasgow” 
patent water-tube boilers, of which they have turned out a 
number during the past year. Another machine was a forg- 
ing press of 3500 tons pressure, for the gun factory now being 
laid down at the well-known Parkhead Forge and Steel 
Works of William Beardmore and Co.; also a 2000-ton press 
for producing shells for the heaviest ordnance, for Thomas 
Firth and Sons, Limited, Sheffield, in connection with which 
there was also a triple-expansion hydraulic pumping engine 
for actuating the press. The engine has cylinders 15in., 
22in., and 36in., by 24in. stroke, and the press has a 25in. 
cylinder with 5ft. stroke, to work at a pressure of 1800 Ib. 
per square inch. There were also 15-ton winches with 
engine in connection and a large number of dredge buckets 
forming two complete sets of gold-dredging plant, for 
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treating alluvial deposits in New Zealand rivers. Stewart 
and Co. have also on hand an important contract for 
the whole of the pumping machinery for the Partick 
pumping station of the Glasgow main drainage, in con- 
nection with the Dalmuir sewage disposal works of the 
Glasgow Corporation. The machinery is being executed to 
the specification and drawings of Mr. D. Home Morton, 
M.L.C.F., M.I.M.E., the consulting engineer to this depart- 
ment of the Glasgow Corporation. 


LETTERS TO THE EDITOR. 


(1¥We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


AUSTRALIAN GAUGES, 


Srr,—One of the first and most important matters to which the 
now federated provinces of Australia should set themselves is 
the reduction of all the railways in the Commonwealth to a uniform 
gauge. Perhaps the greatest of all the many follies which the 
various colonies, in their insane jealousy of each other, have com- 
mitted is the arbitrary and gratuitous hampering of their mutual 
commerce and travel caused by breaks of gauge. Notwithstanding 
the costly experience of the English Great Western, and the fact 
that all the nations of Europe, with their often very real and here- 
ditary hatreds and rivalries, and their diversity in physical features, 
have agreed to use the standard gauge, our Australian colonists, of 
one race and flag, inhabitating a continent singularly compact and 
uniform in topographical conformation, whose interests are practi- 
cally identical, and who have no graver reason for hostility than 
living on opposite sides of imaginary lines, have chosen, apparently 
from pure perversity, or equally culpable stupidity, to burden 
themselves with the endless waste of time, trouble, and money 
necessitated by the transtrainment of freight and passengers at 
every ‘‘ frontier,” and indeed—for malice sometimes recoils upon 
itself —within the same colony. 

The question now is, To which of the three principal gauges—for 
there are short lines where yet others have been adopted—the 
railways shall be formed. New South Wales naturally claims that 
hers shall be the standard, as she has had the common sense and 
forethought to use the general gauge of Europe and America, and 
the plan has this advantage, at least, that the Victorian and South 
Australian 5ft. 3in. gauge lines would be put to no expense in 
widening bridges, &c. On the other hand, Queensland and South 
Australia ask that their 3ft. 6in. lines should be let alone, the former, 
indeed, seeing that all her Government lines are of this type, 
desiring to extend her system without alteration. This would be, 
however, a grievous and fatal error, not only because it would be 
continuing for a still further period the initial and intslerable mad 
policy of differentiation, and piling up still greater expenses against 
the inevitable moment when the general gauge must be introduced, 
but also because the supposed saving in cost is largely or entirely 
illusory. In a mountainous island like New Zealand, where a 
large proportion of the line must be blasted out of solid rock, and 
where, moreover, there cannot be any junction with other railways, 
a 3ft. 6in. track may be justifiable, but neither of these conditions 
exists in Queensland, which consists mostly of broad rolling plains, 
nor is land, surely, so excessively scarce and costly there that a few 
inches of width need be grudged. As for the dreaded expense 
--it is strange how the Colonies, after parting with millions of 
acres of their national estate for a song, think so much of com- 
parative trifles like this—of widening their lines to the standard, 
that would be in Queensland and South Australia but infinitesimal, 
as tunnels, rock cuttings, and even bridges are very few, while the old 
rolling stock could largely be used until worn out, 9 de rteny the 
example of the Great Western and mounting the ies on new 
underframes, whether broader, as in those two Colonies, or 
narrower, as in Victoria and on the broad-gauge lines of South 
Australia, supposing that the New South Wales standard is decided 
upon. Of course, a cheap track and light slow trains may be 
employed until the expense of building a first-class line is con- 
sidered justifiable, for a train running at however slow a speed is 
infinitely preferable to any other means of conveyance, and it is 
really this cheaper eyuipment, rather than the mere saving in cost 
of earthwork, that constitutes the supposed economy of narrow 
gauge, since, cwteris paribus, a large engine and roomy cars are more 
economical than small ones, It will most likely be decided that the 
alteration of gauge shall be carried out at the Commonwealth’s 
expense, and this would be the magnanimous and even the most 
just plan, for probably New South Wales was actuated less by 
exceptional sagacity than by a mere “‘ patriotic ” desire to imitate 
the mother country, as she has done in so many other cases, to her 
own hurt. But is it so unquestionable, after all, that the 4ft. 84in. 
gauge should be adopted’ Very much is to be said for it, no 
doubt, especially from the British manufacturer’s point of view, 
who naturally wishes to continue his exportation of locomotives to 
Australia, ad injinitum, with the least possible inconvenience. The 
real question is, What is best for the Commonwealth itself? 
Australia is, like Ireland — where all the railways are of 
5ft. 3in. gauge—an island, and it isinconceivable that, as now seems 
possible in the latter through the proposed tunnel, there should 
ever be connection between its railways and those of other coun- 
tries. Now, American and European engineers are finding out that 
thestandard gauge is none too wide, andare resorting to all mannerof 
expedients to overcome the limitations of power and speed imposed 
by it. Indeed, if the Great Western, before abandoning its 7ft. 
tra-k, had constructed an engine with a 7ft. boiler, and 10ft. or 
12ft. driving wheels, it might have given us an express at 100 miles 
an hour, and cansed Brunel’s idea to triumph after all, And it is 
quite conceivable that, as Australia gets peopled up, and railway 
journeys of two or three thousand miles become common, its 
citizens will become even less resigned to the now virtually unsur- 
passable limit of sixty miles an hour than we are, with our 
maximum of only a few hundred. 

The adoption, then, of the 5ft. 3in. gauge for the Australian 
standard, whilst thus largely increasing the potential future speed 
of their trains, and being, as above shown, actually cheaper in the 
end, would cost no more to the united provinces than a 4ft. 8tin., 
since, instead of Victoria and South Australia altering their tracks, 
New South Wales would do so, and as for the 3ft. 6in. lines, 
whether in South Australia, West Australia, or Queensland, they 
may as well, while about it, have theirs increased to the one width 
as the other. 

In conclusion, it may be pointed out that if in future the lands 
served by new railways be sold after instead of before their con- 
struction, thus securing for the Commonwealth the increased value 
now pocketed by speculators and landowners who have done 
nothing for ‘t, not only would the sales far more than make up 
for the expense of construction, but would in many cases render 
them paying properties, even if passengers were conveyed free of 
charge. Evacustes A, PHIPSON, 

151, Strand, W.C., December 17th. 


HEATING AND VENTILATING. 


Sir,—I was exceedingly pleased to see the letter of Mr. Harman, 
the enterprising engineer and manager of the Huddersfield gas- 
works, in your last issue, who has unexpectedly come forward to 
confirm from his own experience all I have said as to the advan- 
tages of the Langfield system of heating and ventilating with warm 
moist air; the only difference being that his experience has been 
with the gas stove, whilst the heating apparatus in my own house 
is fired with coke, 

Neither your correspondent Mr. McLaren nor Mr. K. G. Mackay 
has correctly apprehended the object of my first letter comment- 

ng on your interesting article on ‘‘ Ventilation,” which was not to 


champion the system of furnace ventilation as against mechanical 
propulsion of air, but to show how the important problems of heat- 
ing and ventilation—which should always be considered together, 
but are too often unfortunately divorced with unfortunate results 
as regards the public health—could be solved in a simple and com- 
paratively inexpensive manner. I would refer Mr. Alfred J. Allan, 
who wrote in THE ENGINEER of December l4th last, to the article 
which appeared in your issue of January 26th last for a conclusive 
answer to his suggestion to ventilate a room from the top. 

In this article it is clearly shown that hot though the noxious 
gases arising from combustion and respiration may be, they still 
sink, and should be withdrawn, not from the top, but from the 
bottom of a room. In this particular I can thoroughly endorse all 
that Mr. R. Gordon Mackay says as to the advantage of extract- 
ing near the floor at a low velocity all the heavy gases, atoms of 
dust, &c., pregnant with disease. Since I last wrote I have had, 
through the courtesy of the secretary, the privilege of inspecting 
the arrangements for heating and ventilating one of our latest- 
built engineering institutions in London. The installation is on 
the plenum system, with power fans capable of renewing the air 
in the large lecture hall not less than twelve times per hour. 
Numerous experiments have been made, and | was informed that 
during a crowded meeting the air in the room was found to be 
quite fresh when the contents were changed twice an hour. This 
coincides with my own experience, and it can be easily shown that 
the renewal of the air in any building can be effected from two to 
three times an hour without any mechanical appliances being 
necessary. 

I do not agree with Mr. Harman that the moistening of the air 
is not necessary except in special cases, such as those arising from 
bronchitis, asthma, &c, The remarkable effects of vapour in the 
air are too often overlooked, and this is one reason why the use of 
hot. air for heating purposes, which lends itself admirably to venti- 
lation, has practically fallen into desuetude. 

Professor Tyndall has conclusively demonstrated in ‘‘ Heat a 
Mode of Motion” that dry air is absolutely transparent to heat, 
whereas ‘‘ vapour absorbs heat greedily and radiates it copiously,” 
and this automatic system of moistening, by which the higher the 
range of temperature through which the air is heated, and the 
greater is the amount of moisture put into it, is to my mind one of 
the most important features of the Langfield apparatus. 

When it is considered that the mean average humidity taken 
over the whole year in our climate is about 76 per cent. during the 
day of the moisture required for saturation, and 82 per cent. the 
mean taking day and night, and in the most arid regions of the 
world the mean humidity falls to 30 per cent., the importance to 
health of a due supply of moisture in the air will begin to be under- 
stood. The effects of heating the air on a cold winter's day to 
70 deg. without increasing the moisture in it is to reduce its 
humidity some 25 per cent. or 30 per cent., and the effect is to 
render it as arid as the desert air, and it has all the desiccating 
effect of the desert air on the throat, lungs, and skin. It is there- 
fore not surprising to hear the remarks one sometimes does on the 
unhealthiness of ‘‘ burnt” air. In the United States of America, 
where the air is much drier than in our damp climate, 
the temperature of living-rooms has to be kept much 
higher, and the dry air lacks its clothing quality, and allows too 
much radiation and evaporation from the body, and makes one feel 
cold. A temperature of 65 deg. Fah., with the air suitably 
moistened, is as comfortable as with 70deg. when the air is too 
dry ; and here we see where an immense waste of fuel may occur 
in the artificial heating of our buildings. 

If it were not that I have already trespassed too far on your 
valuable space, I should like to quote some figures from a docu- 
ment issued some time ago by the United States Governu:ent, in 
which is printed an article by Dr. Wilson, of the Weather Bureau, 
on *‘ Atmospheric Moisture and Artificial Heating,” wherein he 
estimates that ‘‘ one-fourth the cost of heating could be saved by 
maintaining a temperature of 60 deg. Fah., and raising the humidity 
to 70 per cent., still maintaining a wet bulb temperature of 54°5 deg., 
the same as that obtained by heating to 72 deg. under ordinary 
conditions.” 

I may say in conclusion that the coke consumed in heating the 
whole of my house does not exceed on the average, during winter, 
3 cwt. per week ; and the cost of this can be estimated from the 
price in any particular district. 

INGHAM, M.I. Mech. E. 

Moston, Newton Heath, Manchester, 

December 31st, 1900. 


S1r,—With reference to Mr. Allen’s letter in your issue of the 
14th inst., an outlet in the top of a room which is to be warmed as 
well as ventilated will waste heat and not always give better 
ventilation. Whether the ventilation be natural, artificial, or 
mechanical, it is either ventilation for cooling or ventilation com- 
bined with warming ; and in the first case the outlets must be 
above the heads of the people, that is to say, at a higher level than 
their noses, while in the second case the outlet should be at the 
floor in all buildings but those crowded with people, like churches 
and theatres. A horizontal movement of the air from inlet to outlet 
across or through the room gives the best results in nearly all 
buildings. 

As to the temperature and extent of heating surface for warming 
air, Mr. Allen is right in demanding low temperature and large 
extent. However, space is often limited, for no building is erected 
simply to be properly warmed and ventilated—this is simply one de- 
tail out of many—and the temperature of the air leaving the heater 
is of more importance than the temperature of the heating surface. 
Time is a factor in the equation; and a quick air current over hot 
surface gives just as good results as a slow one over merely warm 
surface. It is in details like these that the engineer shows 5 Bs skill 
and proves himself worthy of his title. 

Referring to the letters of your correspondents, Mr. 
Mackay and Mr. Harben, it is necessary to point out to your 
general readers that warming and ventilation are referred to, and 
not ventilation for cooling. If anyone tries to cool a room, as is 
desired in summer, he will fail to do so if he puts the air outlets 
near the floor, even if he has a long horizontal distance between 
inlet and outlet. If Mr. Mackay tries to do this in the crowded 
pit of a theatre, he, too, will fail, no matter how much mechanical 
ventilation he uses, for the simple reason that the forces against 
him are more powerful that those he employs. If the people are 
to be comfortable, the air outlets must be higher than the people’s 
heads, in both winter and summer. 

When one has realised that ventilation is the movement of air, 
one has a better idea of the real value of the apparatus best suited 
to produce the air movement in any definite building. One also 
discovers that there is practically no friction of air on air—currents 
in opposite directions can exist within a hand’s breadth of each 
other ; that the air in any room or building is always in motion ; 
and we learn how to make use of this motion to obtain the result 
desired. We find that the laws of motion apply as accurately to 
invisible air as to visible, solid bodies ; and one designs apparatus 
and arranges it to make use of or to circumvent the ‘‘ external 
forces”’ that Sir Isaac Newton told us to watch for. 

In all buildings but crowded places of worship or amusement 
the weather without has more effect on the air than has the people 
within. In winter the weather chills the air inside, in summer it 
heats it. In winter the cold air is objectionable and as the coldest 
air is nearest the floor the outlets must be at the floor ; as the cold 
air is drawn away warm air—when supplied to the room—descends 
to take its place. In summer the warm air is objectionable, and 
as it is at the top of the room, floor outlets are no use. But the 
outlets need not necessarily be in the ceiling, for it is the people 
on the floor who have to be cooled and ventilated, and not the 
room in its entirety. The fact that the exhaled human breath is 
about 10 deg. Cent. warmer than the air inhaled does not affect 
the ventilation, for this breath soon cools and mixes with the 
currents caused by the forces outside the room, and is thus carried 


away equally well in both summer and winter. Ail these remarks 
refer to daylight, of course; gas-jets, oil lamps, and candles 
require upper outlets to remove their fumes. 

Mr. Mackay much underrates, perhaps from inexperience, the 
efficiency and worth of appliances that heat the air directly and 
not at second-hand, as do the steam and hot-water gear he recom- 
mends. For private rooms, ventilating warm-air fires, burning 
either gas or coal, give the closest copy of the warmth we receive 
from the sun, and are the appliance best suited to the climate of 
the United Kingdom and to English national ideas. As to electric- 
driven fans, hydraulic power is much better when you know the 
points of a good hydraulic engine. 

January Ist. Os. WHEELER, A.M.I, Mech. 


ELECTRIC LOCOMOTIVES. 


Sir,—It will be agreed, I think, that a paper such as that com- 
municated by Mr. Langdon to the Institution of Electrical Engi- 
neers on the ‘‘Supersession of the Steam Locomotive” merits not 
only very careful reading, but also discussion after prolonged con- 
sideration. 

I should therefore like to refer to one or two points which seem 
to me to be of importance, especially as my letter to Mr. Langdon 
concerning the tractive power required to work the trains might 
be misconstrued, 

Although an estimate of the cost of working a railway electric- 
ally must necessarily be an approximate one only, I think it would 
have been better had Mr. Langdon made fewer allowances for 
contingencies. For instance, fourteen trains per hour on the 
average is an excessive number ; the weights of trains given are 
fully loaded, and no allowances are made for the lighter electric 
locomotive he would employ. The motor efficiency is also too low. 
For such a heavily-worked line I also think, with Mr. Robinson, that 
it would be more economical to put down several generating 
stations, rather than one such station with sub-stations, { 

All these points are, of course, in favour of Mr. Langdon’s con- 
tention that railways can be economically worked by the aid of 
electricity. There are other points, however, which Mr. Langdon 
has, in my opinion, very much under-estimated, the most important 
being the power required to work trains electrically. It is quite 
true that I gave Mr. Langdon the formula he used in his caleul:- 
tions, and I consider it correct even as regards speeds as low as 
five miles per hour. But train resistance is by no means the only 
item which has to be considered, for there is acceleration to be 
taken into account. The importance of this has often been over- 
looked by electrical engineers. 

In the year 1888, when the question of electric working of the 
Inner Circle trains was raised, I made some experiments on that 
railway to ascertain the power required to work a Circle train, ! 
then found that it was necessary to increase the power required 
for train resistance by about 120 per cent. to meet the losses 
resulting from stopping with brakes on, &c. A rough calculation 
shows that to meet these losses between London and Bedford about 
80 per cent. must be added to the train resistance. 

Mr. Langdon’s central station would therefore have to supply 
9000 horse-power instead of the 5000 he calculates. The electric 
railways now at work all show a large consumption of fuel per ton- 
mile. This arises no doubt from the great acceleration losses such 
short runs and — stops entail. 

With a good deal of what is said concerning the want of economy 
of the locomotive I entirely disagree. The locomotive is not a waste- 
ful machine. Tests I have myself made, and those also made by 
others, show that express engines working long distances with a 
good load only burn 3lb. of coal per indicated horse-power per 
hour, This cannot be done, of course, when the locomotives are over- 
loaded or when stoppages and delays are very frequent. All things 
considered, although there is much to be said in favour of electric 
working on railways, I doubt very much whether the saving Mr. 
Langdon claims can be effected. A much more detailed estimate 
than that furnished by him is required before we shall be able to 
form a correct opinion as to the comparative economy of working 
railways by steam or electric locomotives. I notice Mr. Langdon 
refers to ‘‘Ohmic loss in rails.” Would it not be better to say 
‘resistance loss ? R. M. DEELEY, 

38, Charnwood-street, Derby, 

December 31st, 1900. 


WATER SUPPLY. 


Str,—The discussion has not been much enhanced by ‘ Delta's ” 
letter in THE ENGINEER of December 7th. The question is “ the 
relationship between the cost of water wasted and the cost of 
detection and prevention of waste.” If ‘‘ Delta” ‘‘ has approached 
the limits of a naturally cheap supply,” the better plan probably 
would be to educate his Water Committee into the immediate 
necessity of improving it. If metering of all supplies is ‘‘ the only 
and absolute remedy for the prevention of waste,” then ‘‘ Delta” 
should give a reason for his dictura. All engineers are perfectly 
acquainted with the merits of the positive meter when fixed on a 
ball-cock supply to a small house, and they wait to learn from 
** Delta” why all services should be controlled by a positive 
meter, and why the positive system of waste prevention advocated 
by Mr. Collins is the only efficient method in the paper referred to, 
Initial cost of putting down waste meters in London is stated to be 
£150 per 1006 houses, but the figures given for the Shoreditch 
installation appear to me to be more than that amount ; and the cost 
of working this small section of the New River Company’s district, 
as stated in Mr. Jenkins’ paper in THE ENGINEER of July 13th, is 
about £10 per 1000 of the population. ‘‘ Delta” thinks there can 
be ‘‘no doubt” that a system which costs £10 per 1000 of the popu- 
lation to work it is the cheapest. I think he should now supply 
the cost of working his own waste-water meter system that we may 
compare with the figures quoted in this discussion in THE ENGINEER 
of July 27th, ARTHUR BRANGWYN, 

67, Grove-road, Eastbourne, Sussex, 

January Ist, 


DEVELOPMENT OF WATER Power IN [RELAND.—John ‘lurn- 
bull, jun., and Sons, consulting and hydraulic engineers, West 
George-street, Glasgow, and Victoria-street, Westminster, 8.W., 
have just signed a contract for the largest water-power installation 
that has ever been established in Ireland. This is for a flax mill 
on the river Mourne, and includes the complete outfit for 1100 
horse-power on a 16ft. fall. This power will be developed from 
five of improved ‘‘Hercules” turbines placed vertically in steel 
cases, and transmitting their power to one line of horizontal shaft- 
ing, which again will transmit it to the various flats of the factory 

y rope drive through a countershaft. Five turbines are 
preferably adopted to meet the exigencies of the summer supply, 
as well as floods, and for partial disconnections for night work and 
electric lighting. 

Unrarr Competition.—A firm of manufacturing engingers calls 
our attention to what will doubtless cause some surprise to our 
readers. Quotations were recently asked for certain machinery. 
In the query the following clause appeared :—‘‘In the event of 
the order being placed with your firm, are you ina position to give 
a written guarantee that the plant would be made and fitted up 
under trades union conditions of labour!” The tender of the firm 
in question was not accepted, and the order was given to another 
firm which imports the majority of their machines from the Continent. 
The inquiry emanated from a co-operative society formed of 
British working men, and it is difficult to see where the fairness of 
the competition comes in, when the clause which they insisted on 
being observed by the home manufacturer eannot, of course, be 
applied to continental houses, : 


— 
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RAILWAY MATTERS. 
Tue length of the North-Western Railway of India 


open for traffic in March last was 3544°7 miles. 


Tue amalgamation of the Great Indian Peninsula 
and the Indian Midland Railways tool: place on the 1st inst. 


Tue Harbin Tunnel, on the line to connect Vladi- 
vostuck with the Russian Port Arthur Railway system, will be 
7216ft. long. 

Durine last October 3,610,847 passengers were carried 
over the Melbourne tramways, the receipts being £35,340, and the 
mileage run 730,799, The increases over the respective figures for 
October, 1899, were 293,942 passengers, £2357, and 41,175 miles. 


A BRIDGE on the London and North-Western Railway 
over a tributary of the river Soar, in Leicestershire, which had 
been weakened by the tloods this week, collapsed just after a 
passenger train had passed over, leaving the rails suspended in 
mid air. 

Tue light railway for the Rheidol Valley is now 
regarded as certain of realisation, and an excellent route to the 
Devil’s Bridge secured. All the landowners have agreed to arrange 
their differences, and the difficulty of financing the project is 
removed, 


Tue Russian Ministry of Ways and Communications is 
collecting expert data as to the working on Russian and foreign 
railways of every kind of electrical and mechanical block apparatus, 
with a view to the adoption of the most suitable system throughout 
the Russian railway service. 


Tae signalman named Belwright, who was responsible 
for the collision between the Midland Scotch express and a light 
engine at Lower Darwen on Christmas Eve, has been discharged 
by the Lancashire and Yorkshire Railway Company. Belwright 
had been in service as a signalmen for twenty-one years, 


Tue Germans are competing keenly for contracts on 
the Belgian State Railway. Tenders were recently opened in 
Brussels for the supply of 200 axles for wagon wheels, when it was 
found that the lowest tender sent in was that of a German firm, 
who quoted 520f. per ton, as against 5674f. for the lowest Belgian 
offer, 


Tue Llanelly and Mynydd Mawr Railway Company 
have deposited a Bill for next session to extend their existing 
system to L!anarthney, while it is proposed to form a junction with 
the Central Wales and Carmarthen Junction branch of the London 
and North-Western, and with the Burry Port and Gwendraeth 
Railway. 

TENDERS are said to have recently been invited by the 
Post Commissioners of Calcutta for locomotives. ‘The lowest 
English tender quoted £1544 for each locomotive, and specified nine 
months to complete the order. ‘The lowest American tender 
quoted £1260, and asked for six months, The latter was accepted 
subject to the approval of the Government. 


A MEETING of railway men held at Gateshead on Sunday 
to hear the result of the conference at York, regarding the recent 
strike on the North-Exst2rn Railway, adopted the following resolu- 
tion :—-‘‘ That this mass meeting of all grades of railway men view 
with disfavour the attitude of the company in relation to the 
mineral guards’ brake vans, and decide to be guided in any future 
action which may be taken by the then existing circumstances.” 


A report has been received by the Indian and Eastern 
Engineer from an Indian locomotive superintendent, in which the 
writer says he has seen reports from the locomotive superintendents 
of the Indian railways which have bought American-built engines. 
From the long strings of complaints in each report, it would appear 
that the engines could not run at all. The engines, like those 
recently supplied to English railways, are, from report, heavy coal 
consumers, 


AUCKLAND, New Zealand, is determined to have the 
North Main Trunk Line from Auckland to Wellington pushed on 
as quickly as possible. During the present session the Government 
has placed the sum of £130,000 on the estimates to be expended 
during the current financial year, and the responsible Minister 
stated that the line would be completed in four years, The line, 
when constructed, will give direct access to 1,654,430 acres of land, 
620,675 acres of which the Government purchased many years ago 
and which have been lying idle ever since. 


Ow1ne to the recent heavy rains the railway traffic in 
several parts of the country has been interfered with this week. 
A slip oceurred on the London and North-Western Railway 
embankment near Birmingham, and before it was discovered a 
London express from the North ran over the spot, but fortunately 
was not derailed. A subsidence occurred on a branch of the Great 
Western Railway near Old Hill. A part of the embankment slid 
into the canal, and a bridge was partially destroyed, The slip 
was discovered 5: a signalman in time to avert the wreck of a 
goods train from Birmingham. 


A succEssFUL trial has been made in New South Wales 
with one of the recently-delivered express engines now being manu- 
factured in Ballarat. Hitherto the weight of the Sydney express 
train was about 130 tons, which fully taxed the hauling capacity 
of the old class of engines. The trial showed that the new loco- 
motives can haul a train of 200 tons between Melbourne and 
Seymour, where the steepest grades occur ; this will enable the 
Department to take more carriages. Four engines have been 
delivered to date, and the remaining six are expected in the course 
of afew months, when they will take up the running of the inter- 
colonial trains, 


A proposaL is on foot, and has been favourably received, 
to apply to the Light Railway Commissioners for power to construct 
a line in Warwickshire from the Southam-road Station on the 
(reat Western Railway to Willoughby Station on the Great 
Central Railway. The proposed line will pass through Harbury, 
Ladbrook, Southam, Napton, Grandborough, Shuckburgh, Wolf- 
hampcote, to Willoughby. The line would give increased commu- 
nication with London, Birmingham, Banbury, Leamington, Oxford, 
and Rugby. The probable cost will be about £5000 a mile, and 
the distance to be traversed is about ten miles, There are few 
engineering difficulties to be encountered. 


Tue accident which occurred in August. last on the 
underground line of the Caledonian Railway at Glasgow forms the 
subject of a report by Major-General Hutchinson to the Board of 
Trade. The inspector attributes the accident to a signalman’s 
mistake in working the block system, and to the fact that the driver 
of a passenger train ran past the danger signal. A collisionwith a 
race train which had broken down resulted, and thirteen passen- 
gers were seriously injured, one subsequently dying. The 
report states that a signalman, in the erroneous belief that he had 
wrongly accepted the race train, used the key by which he was 
enabled to cancel the signals previously given. 


Tue Court of Common Council of the City of London 
has had under consideration the alleged nuisances caused by the 
tubular railways. Sufferers from vibration were recommended to 
compile data with regard to their respective basements. The City 
Remembrancer pointed out that complaints must rest upon two 
different legal processes—one the danger arising from the manner 
in which the tube railway is constructed, and the second the 
danger caused by the running of the trains. The Remembrancer 
farther stated that the Board of Trade was taking exceptional 
steps to ascertain the facts, and a 4 person who considered him- 
self seriously affected would have his claims considered, 


NOTES AND MEMORANDA. 


GREENWICH time was adopted officially throughout 
ro on January Ist, the hours being numbered one to twenty- 
our, 


_ Tue number of applications for patents in the United 
Kingdom last year was 23,909. This is a decrease compared with 
1899, when the number was 25,775. 


Tur value of American locomotives exported from 
America during 1900 was about £2,400,000, of which £800,000 
worth was sold to British North America. 


THERE are over 15,000 subscribers to the Government 
telephone system in Tokyo, Japan. The highest subscription is 
66 yen (£6 10s.) per annum, tke lowest 48 yen. 


THE increase in the exports of copper from the United 
States during recent years is remarkable. In 1890 the copper 
exported was valued at £587,384, whereas in 1900 the value of this 
metal is set down as £14,462,920, 


THE vessels now under construction at Nagasaki, Japan, 
aggregate 18,800 tons, all of steel. Two of these are ocean liners, 
445ft. long, 49ft. 2in. beam, and 32ft. 6in. deep, with a tonnage of 
6240, and engines of 5000 indicated horse-power. 


TE population of Greater London, 701 miles in area, 
was 5,659,909 in 1891, increasing at the rate of 18°2 per cent. per 
decennium, and that of the outlying portions of London, with an 
area of 144 square miles, was at the same period 76,041, increasing 
at the rate of 19°7 per cent. per decennium. 


Ir is estimated by the United States Bureau of Statis- 
tics that the exports of manufactured metals from the United 
States during the calendar year 1900 will aggregate in value 
£50,000,000. Steel rail exports will amount to £3,000,000. In 
1890 the value of steel rails exported was only £78,700. 


Tue traffic in the Dortmund-Ems Canal has increased 
considerably in the last few months, especially in the transport of 
corn and iron ore to the Rhenish-Westphalian manufacturing dis- 
trict. It is estimated that at least 200,000 tons of ore will be 
transhipped at Emden alone in the course of the year 19901. 


THE value of the shipbuilding materials imported duty 
free into Germany last year was 11°4 million marks, against 
15°5 millions in the year 1898, which is a proof that Germany is 
sroviding more and more of its own materials for building ships. 

ot only has the quantity of imported plates and other articles of 
iron for the bulls of ships fallen off, but less machinery has also 
been obtained from abroad. 


Tue drainage area of the Thames down to Teddington 
Weir is 3760 square miles, or to the water companies’ intakes 3548 
square miles, and the average rainfall on this area is 28°50in. The 
actual average run off from the larger area is about 1450 million 
gallons a day, or 9°7in. of rain, the average of three dry years 
1016 million gallons, or about 6°8in. of rain, and the flow of the 
driest year was 644 million gallons a day, or 4°3in, of rain. 


AccorpinG to recently-published statistics, at the close 
of the year 1899 there were in Germany 12,710 telephone offices, 
an increase of 1214 over 1898. The number of subscribers was 
159,561, against 141,724 in 1898, an increase of 12°6 per cent.; 
574,000,000 conversations took place over the lines in 1899, an 
increase of 51,000,000, or 9°8 per cent., over 1898. The service 
employed 6724 persons, of whom 4527 were females. The receipts 
from the telephone service in 1899 were M. 30,405,061, against 
M. 25,970,999 in 1898, an increase of 171 per cent. 


Accorp1NG to the report on the condition of the metro- 
politan water supply during the month of November, 1900, by the 
water examiner appointed under the Metropolis Water Act, 1871, 
the average daily supply delivered from the Thames during the 
month was 115,627,275 gallons ; from the Lea, 43,307,543 gallons ; 
from springs and wells, 43,793,077 gallons ; from ponds at Hamp- 
stead and Highgate, 214,174 gallons. The daily total was, 
therefore, 202,942,069 gallons for a population estimated at 
6,159,643, representing a daily consumption per head of 32°95 
gallons for all purposes, 


Tue legitimate use of water for domestic purposes in 
large towns does not exceed 17 gallons, and in country distrizts 
from 10 to 12 gallons per head, says Mr. R. E. Middleton, 
M. Inst. C.E. The eral afforded by the metropolitan water 
companies has, during the last three very dry years, exceeded 
35 gallons per head. This quantity, he thinks, could be very 
materially reduced—probably to 27 gallons per head—if the com- 
panies enforced the powers they have, and obtained such further 
powers for the prevention of waste as are possessed by many pro- 
vincial companies and corporations. 


Tue American shipbuilding industry on the Pacific 
Coast has been extraordinarily brisk during the last three years. 
From January, 1898, to September, 1900, thirty-two months, the 
number of new ships built aggregates seventy-four, with a total 
tonnage capacity of 37,910. | Government vessels are not included 
in the list. Of the new craft, forty-five with a tonnage of 14,229, 
were schooners, five were barkentines of 4597 tons, one was a barge 
of 632 tons, and twenty-three were steamers having a tonnage of 
18,452. The largest of the schooners rated 985 tons, and of the 
steamers, 4597 tons. Of the latter, three, aggregating 7298 tons, 
were built of iron, the others of wood. 


Since 1890 seventy-three accidents have occurred with 
water-tube boilers in the French navy, of which number forty- 
four were due to ruptures of the tubes. Seventeen of the tubes 
which failed were in the bottom row. Six fractured tubes belonged 
to the second or third row from the fire, while in the top row, 
where the evaporation is completed, there were six tube collapses, 
eighteen more being credited to the intermediate rows. This 
accounts for forty-eight burst tubes ; in other cases the location 
was not determined. Thirteen of the accidents were traceable to 
abnormally low water-level ; bad circulation accounted for six of 
the accidents. Six tubes split because they were worn out, and 
six owing to defective manufacture. 


Tue largest turbine installation in Norway of its kind 
in Scandinavia is now being constructed on the river Glommen, 
which flows through the central and south-western parts into the 
Christiania Fjord. The object of the undertaking is to supply 
Christiania and adjacent parts with electricity for lighting and 
motive purposes, Up till now several huge dams have been built 
at two waterfalls, with a canal for feedi the turbines 1000 
metres in length. The falls are estima to yield 16,000 and 
10,000 effective horse-power respectively. They are situated about 
40 kiloms. from the capital, and close to the Trunk Railway, which 
is naturally a great advantage. The capital of the concern is 
10,000,000 Kr., most of which has been taken up in England. 


In accordance with the powers obtained under their 
Act last session, the Lancashire Electric Power Company has 
offered terms to several local authorities for the supply of electricity 
in bulk. To the smaller bodies the company offers the following 
terms, which are 20 per cent. below the maximum rates which they 
are entitled to charge under the Act. For a supply averaging 300 
hours per quarter, 1°87d. per unit, for a supply averaging 400 
hours, 1°60d., 500 hours 1°44d., and 600 hours 1°33d 6 cost at 
which various local authorities generate current in the area of the 
company’s supply, including interest on capital expended on 

enerating plant and a proportion of the expenses of management, 
But not including the cost of distribution or the interest, &c. on 
the capital expended upon distributing mains, varies between 2° 23d, 
and 2°73d, per unit. 


MISCELLANEA. 


Since January 1st tonnage dues have been charged on 
all vessels entering the Manchester Ship Canal. 


Tue Berlin Neueste Nachrichten states that the 
Japanese Government is building at Kiusiu Island a large steel 
factory, which, it is hoped, will be working some time in the 
spring. 

Tue Christchurch Corporation have adopted the 
scheme prepared by Mr. (‘harles Lomax, of Manchester, for the 
sewering of the whole of the borough, and for the disposal of the 
sewage, 


Tue Assessing Committee at Montevideo have accepted 
the tender of the French syndicate, headed by the firm of Ailard 
and Co., for the construction of the new port, at a cost of slightly 
over £2,500,000. 


WE understand that the Maryland Steel Company has 
booked an order for 11,800 tons of steel rails from the Norwegian 
Government for the State Railways. The rails are to be shipped 
as early as possible, 


THIs year a commencement is to be made with an 
important harbour extension scheme at Dunkirk, one item of which 
is the addition of another mile to the quays, with a minimum 
depth of water of 26ft. E 


Tue subways for various conduits in connection with 
the rapid-transit tunnel in New York are to be abandoned for the 
present, in accordance with a resolution adopted at a recent meet- 
ing of the Rapid Transit Commission. 


A FIkE occurred last Saturday morning on the premises 
of George Clark, Limited, marine engine builders, Southwick, near 
Sunderland. The pattern-shop was completely destroyed, and it 
is feared that the work of the firm will be greatly delayed. 


SeveraL 40-knot express steamers for Hudson 
River navigation are to be constructed, but work on them has 
not yet been commenced. According to the New York corre- 
spondent of Fairplay, they are to be 130ft. long, 15ft. beam, 44ft. 
draught, and to carry 250 passengers each, 


Tue Salford Corporation have deposited a Bill for next 
session seeking powers to obtain a further supply of water from 
the Manchester Corporation. At present they obtain from the 
same source only 2,000,000 gallons per day at a cost of 3d. per 
thousand gallons, but this quantity is totally inadequate for the 
largely increased population. 


Tue Bremen City Council has granted the sum of 
1,300,000 marks for the construction of a large floating dock, a 
shipyard, and shipbuilding dock in the new free harbour which is 
now being laid down at that port. The floating dock is to be 
100 metres in length, 25 metres in width inside, and will have a 
carrying capacity of at least 7000 tons. 


Great Britany, which formerly furnished the greater. 
part of the cycles for the Smyrna market, can scarcely claim a 
quarter of the imports now. A Smyrna correspondent of the 
Handels Museum attributes this decline to the British manufac- 
turers’ refusal to grant time for payment, the charging for crates 
and packing, and unpunctual delivery. 


THE number of applications for Provisional Orders in 
connection with electric lighting deposited with the Board of 
Trade, for the 1901 session, extends to 108. Sixty-nine of these 
Orders are promoted by local authorities, and the remainder either 
by special companies formed for the purpose, or by companies 
serving large districts, or by individuals. 


Ir has been found necessary to postpone the opening 
of the Exhibition of Modern Illustration in the Indian Section of 
the Victoria and Albert Museum, from Monday, 7th of January, 
until Monday, the 14th of January. The private view will con- 
sequently take place on Saturday, the 12th January, instead of 
the 5th January, as previously announced. 


At Sheerness dockyard orders have been issued 
directing the new ey 2 Vestal to be completed for passing into 
the A Division of the Medway Fleet Reserve on January 7th, as 
ready for foreign service. The Vestal is fitted with engines of 
1400 horse-power, manufactured at Devonport dockyard, and is 
equipped with six 4in. and four 3-pounder quick-firing guns, and 
two Maxim guns. 


TE principal markets for Japanese coal are China and 
Hongkong, which in 1899 took 949,000 and 660,000 tons respec- 
tively. But British India, including the Straits Settlements, took 
nearly 300,000 tons, and substantial shipments were also made to 
the United States, Russian Asia, the Philippine Islands, and Ton- 
quin. The total quantity returned as having been exported for 
‘* ships’ use,” that is, shipped as bunker coal, is 473,919 tons. 


Tue Corporation of Tunbridge Wells have been the first 
to establish a municipal telephone system. The opening of the 
system took place on Monday, when communications passed 
between the public offices and institutions of the town. The 
scheme will cost about £10,000, and will provide telephonic service 
throughout the district, within a radius of ten miles. The Tun- 
bridge Wells Council guarantees to provide as efficient a service as 
the National company at a much lower rate, and contemplates mak- 
ing a profit, which will be applied to the reduction of local rates. 


Tue abnormally heavy fruit crop of Switzerland last 
year prompted a-large boot manufacturing firm in the Canton of 
Aagau to turn to account a day-time surplus of electrical power. 
They erected plant for the peeling, coring, and slicing of apples, 
and for the further treatment of the ring slices. The baking is 
effected by placing the slices on grid-like trays which succeed one 
another in an oven which permits of a continuous succession of 
trays. In this oven the baking of the slices proceeds rapidly under 
the influence of a current of dry air, warmed by previous passage 
over an electric heater. 


Tue Mersey Docks and Harbour Board have deposited 
two Bills for next session. The first is for power to construct a 
new dock on the east side of Canada Dock, 940ft. long and 300ft. 
wide. The time required for its completion is fifteen years from 
the passing of the Act, and to meet the cost of the works the 
Board ask for £350,000 further borrowing powers. By this Bill 

wer is also sought to acquire by agreement 500 acres of land. 

Inder the second Bill powers are required for the erection of 
river walls or embankments in order to enclose the Tranmere lands 
already acquired by the Board, and for reclaiming other portions 
of the foreshore from the river Mersey. Twenty-five years will 
be required for this work. 


AccorpinG to the official returns of the trade of 
Greece, the exports of minerals for the first quarter of the current 
year included 3278 metric tons of argentiferous lead ore, 8 tons 
of galena, 90,561 tons manganiferous iron ore, 49,100 tons of 
hematite iron ore, 4515 tons of calamine, and 3561 tons zine blende 
ore, 1123 tons emery, 60,918 tons miscellaneous—chrome ore, 
manganese ore, magnesite, alum earth, and kaolin. It is stated 
that several Belgian companies have been formed to start opera- 
tions ; that an iron mine—55 per cent. metallic—situated in the 
Peloponnesus, at Hermione, and of an area of nearly 3000 acres, 
has just been sold for £20,000 to a Belgian, who is now working it ; 
and that two very important mines, covering an area of nearly 
5000 acres, are reported to have been discovered in the province of 
Thessalia, at a distance of two and a-half miles from the Thessalian 
Railway main line. One of these is a deposit of iron and copper 
pyrites, the other a deposit of iron ore, 
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800 H.P. COMPOUND TRAMWAY TRACTION ENGINE, GLASGOW 
DUNCAN STEWART AND CO., LIMITED, GLASGOW, ENGINEERS 


(Fur Ceseription see page 11) 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GEROLD AnD Co., Vienna. 

F. A. Brocknaus, 7, Ku Vienna I. 
CHINA.—KELLY anp Watsn, Limirep, Shanghai aad Hong Koog. 
FRANCE.—Bovyveau anp CHEVILLET, Rue de la Banque, Purvis, 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 

A. Leipsic; F. A. Brocknaus, 
INDIA.—A. J, Compriper anp Co., Railiray Bookstalla, Bombay. 
ITALY.—Logscugr anv Co., 307, Corso, Rowe ; Bocca Freres, 
JAPAN.—KeLiy anp Warsu, Limitrep, Yokohane. 
Z. P. Maruva anv Co., 14, Nikonbashi Tori Suvchowe, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
AFRICA.—Gorpon Gortcn, Long-atieet, Capetown. 
R. A. THompson anv Co., 3:3, Loop-strect, Capetown. 
J.C. Juta & Co., Capetown, Port Elizabeth, & Johannesburg, 
AUSTRALIA.—Gorpon anv Gotcn, Melbourne, Sydacy, and Brisbane, 
R. A. THOMPSON AND Co., 180, Pitt-atvert, Sudiucu: Mel- 
bourne, Adelaide, and Brishane, 
TURNER AND HENDERSON, it-street, Sydavy. 
NEW ZEALAND.—Upton anv Co., Auckland ; Crate, J. W., Napier. 
CANADA.—MontreaL News Co., 386 and 388, St. Jamea-street, Montreal. 
Toronto News Co., 42, Youge-atrect, Toronto. 
UNITED STATES OF News Co., 82 85, 
Duane-street, New York. 
Supscription News Co., Chicago. 
STRAITS SETTLEMENTS.—KeEtty anp Watsn, Limitep, Singapore. 
anv Co., Coloibo, 


SUBSCRIPTIONS. 


Tar Eworneer can be had, by order, from any newsagent in town or 
country, at the various railway stations ; or it can, if BD ager z 
supplied direct from the office on the following terms (paid 
advance) : 

Half- siate (including double number) .. .. £0 14s. 6d. 
Yearly (including two double numbers).. .. £1 9. Od. 
CLiotH Reapine Casss, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
If oe oes —, an extra charge of two shillings and sixpence per annum 

Ww 

Foreign A<0 will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Taz Enoinegr weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to THz ENGINEER, ani 
accompanied by letter of advice to the Publisher 

Tain Paper Coptss. THICK Parse Corts. 
Half-yearly .. .. £0 186. Half-yearly .. .. £1 Os. 8d. 
Yearly .. .. .. &l lés. oa. Yearly .. .. .. £2 Os. 6d. 

(The difference to cover extra postage.) 


ADVERTISEMENTS. 

The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; oan 
lines are charged one shilling. The line averages seven words. 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in . pee, Alternate advertisements will be 
inserted with all practi pons but regularity cannot be guaran- 
teed in any such sl All except weekly advertisements are taken 


subject to this condi 

Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afiernoon 
in each week. 

Letteva velating to Advertisementa and the Publishing Departuent of the 
Paper ave to be addressed to the Publisher, Mv, Sudacy White ; all other 
lettera to be addycased to the Editor of Tak ENGINEER. 


Telegraphic Address, ‘ENGINEER NEWSPAPER, LONDON.”’ 


PUBLISHER'S NOTICES. 


* Engraving of an Express Engine, with Auxiliary Driving Gear. 

Every copy as issued by the Publisher includes a co py of this 

Supplement, and subscribers ave requested to notify the "fact should 
they not receive it. 

*.* Latest TYPES OF THE BRITISH FLERT.—Our two-page coloured 

On superior paper, upon a roller, 

price ls., ls, 1 


* imper, ‘ect or mutilated ition, he wi giving prom 
with the name of the 


A through whom the btai Such 
if suffered, be obtaining the direct from 


this office. 


CONTENTS. 

Tur Enoinerr, 4th January, 1901. PAGE 
Harsours AND WATERWAYS IN THE NINETEENTH CENTURY 1 
Lirg-SAVING APPARATUS AT THE PaRIs EXHIBITION. (Illustrated). 2 
REFRIGERATION AND LIQUID AIR .. 4 
Paris ENGINE WITH ‘Auxiutary Drivine Gear 
Tue Sup Express Disaster 6 
RACE AND DRILLING Post. (iitustrated.).. 9 
9 
Tue Navat War Game. (illustrated.) ser 
Rotary Pic Iron Castine MACHINE. (llustrated.) oo 
TRamMWay Traction Enatnges at LONDON-ROAD, GLascow. (Mus.) ll 
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lating—Electric Locomotives—Water Supply. ‘ 12 
Martrers—NoTEs AND MEMORANDA—MISCELLANRA .. 13 
Sanitary Engineering - ~Water Supply” Gap) 
Chemistry —Metallurgy . 22 
Tue Two-cycLR 350 Brake Horse: POWER GAS ENGINE. 
CATALOGUES .. 24 
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TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in THe ENGINEER, or containing 
“questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts ; we must, 
* therefore, request correspondents to keep copies, 


REPLIES. 


J. 8. (Moss-side).—There is no such Act of Parliament. We strongly 
advise you to have your boiler insured. The cost is very small, the 
advantage gained very great. 

F. J. G. R. (Barnstaple).—The Patent Jcvrnal as published in our pages 
is copied from the official Jovvnal, and you must apply to the Great 
Seal Patent-office and not to us fur the correction of any errors or for 
modification of title. 

F. G. G. (Bristol).—We regret that we are unable to trace the book from 
your description, and think the review must have tebe ared in another 
journal. Is it Mr. Emptage’s ‘“ Mechanics of Solids,” published by 
Macmillan and Co., do you think? 

Prter.—Liquid air has only been used on a minute experimental scale 
for the production of power. We have heard that an attempt was 
made by Mr. Trippler in the United States to form a company, but we 
have heard nothing about it recently. 

F. W.—There are but few books on the subject as a whole ; probably you 
could not do better than get ‘‘ Modern Foundry Practice.” If there is 
any particular question in connection with the subject you wish to 
study, and you will let us know, we may be able to assist you further. 

G. P. (Turbines).—Your reasoning is quite correct, but it does not apply 
to any turbines but those now obsolete constructed by Whitelaw and 
Stirret on the reaction system. The gates are not used to get solid 
water, but to regulate the power. The velocity in the supply pipe is 
never nearly that due to gravity. 

Lazovr.—We are entirely at a loss how to advise you because you do not 
provide us with sufficient detail. We presume you have the regula- 
tions of the Factory Act hung in your works, and it is not these to 
which you refer. If you will write to us again, giving further particu- 
lars, we may be able to direct you to what you want. 

T. J. J. W.—‘ Constructional Iron and Steel Work,” by F. Campin, price 
3s. 6d., published by Lockwooi; Haupt’s “Treatise on Bridge Con- 
struction,’ price 16s.; Johnson's “ Treatise on the Stresses in Girders 
and Roof Trusses,” price €s. The two last-named are published by 
Spon. We have no working drawing in print that would be likely to 
suit your purpose, 

Apna (Ulverstone).—Our advice is that, if your son is not likely to be 
able to bring any interest, however small, to his aid, he ought not to 
become an engineer. Assuming that this advice will not be taken, 
then the better plan would be to send him to some college or technica! 
school for a couple of terms, so that he may learn something of the 
elements of mechanics and physical science. Then let him serve a 
three years’ apprenticeship with a good firm of mechanical engineers, 
and subsequently take a year, or two if he can spare it, at such a 
college as that you name. 

Atpua.—Your tank will hold approximately 7320 gallons full. What you 
mean by 281 gallons per cubic inch is not quite clear. To find how 
much water it contains when the water is 1ft. 9}in. from the bottom, 
the tank horizonta], you must find the area of that segment of the 
circle and multiply by the length. To calculate the area of a segment 
is troublesome. Your best method will be to draw the segment full 
size on paper or a chalked board. Rule a number of lines parallel to 
the water line across it lin. apart. Each space thus made will have 
as many square inches as it is inches long, and a littie more for the tri- 
angular spaces at the end. These you can readily allow for. Add all 
your lengths together, and you will have the area of the segment. The 
content at 1ft. °Jin. of water is practically 1800 gallons. 


INQUIRIES. 


PAINT-COMPRESSING MACHINERY. 
Srr,—Can any of your readers inform me where I can obtain first-class 
machinery for compressing water-colour paints into tablets ? 


London, January 2nd. PAINTER. 


MEETINGS NEXT WEEK. 


Tue [nstITUTE oF SaNnITARY ENGINEERS (INCORPORATED).—Wednes- 
day, January 9th. New Year's Presidential Address. 


Instirvtion or Great Britatn.—Tuesday, January Sth, at 
3 p.m. Afternoon Lecture on “Great Chapters from the Book of 
Nature,” by Sir Robert Stawell Ball, D. Se., LL.D., F.R.S8 

Tue InstTITUTION OF ELECTRICAL Thursday, January 
10th, at 8 p.m., at the Institution of Civil Engineers, Great George- 
street, Westminster, S.W. Paper, ‘‘Capacity in Alternate Current 
Working,” by Mr. W. M. Mordey, Member. 

Tur Institution oF January 8th, at 
8 p.m. Ordinary meeting. Papers to be discussed, ‘Gl Ww Bridge,” 
by Mr. Benjamin Hall Blyth, M.A., F.R.S.E., M. Inst. C.E.; “ Railway 
Bridge over the Fitzroy River, at Rockhampton, Queensland,” by Mr. 
Walter James Doak, B.E., Assoc. M. Inst. C.E.; “The Niagara Falls and 
Clifton Steel Arch bridge,” by Mr. Leffert Lefferts Buck, M. Inst. C.E.— 

Friday, January llth, 8 pm. Students’ meeting. Address on 
“ Geodesy,” by Mr. Wilfrid Airy, B.A., M. Inst. C.E. 


DEATHS. 


On the 29th ult., suddenly, at 81, Warwick-road, 8.W.. Rrgenzt Watton, 
M.L.C.E., aged fifty-seven, of the Local Government Board, and late of 


On the Ist inst., at Caversham Grove, Reading, Farprrick GrorcR 
Saunpers. J.P. for Oxfordshire, late chairman of the Great Western Rail- 
way Company, and last surviving son of the late Robert John Saunders, 
of Eithan., Kent, aged eighty. 
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Entrance on the first year of a new century tempts 
to retrospection. The traveller stands a moment at the 
milestone, and looks back at the road over which he and 
his fellows have journeyed—it may be toiled. Much that is 
interesting, some things that should be useful, might be 
said about the details of the progress in arts, manufac- 
tures, and civilisation, made during the past century. 
Yet we do not believe that ours are the pages in which 
the story could be adequately told. The nineteenth 
century has been a wonderful century; the last half of it 
the most remarkable, the most astonishing, in the known 
history of the world. All the ages have produced nothing 


comparable with the work of the last fifty years. To| 


start on the bare outlines of the story of advance would 
occupy page upon page. More or less adequately and 
intelligently the history will be recorded, and the lessons 
it has taught deduced, in volumes which will be written 
more in the distant future than the v ery present. Yet we 

think that there are just one or two of the more import- 
ant lessons taught by a review of the past made in the 


light of the present, which may be stated here with 
rofit. 

, The most noteworthy, the most impressive, of these are 
the character, the nature, and the importance of the work 
done by engineers—we use this title in a very large sense. 
That work has consisted, directly or indirectly, entirely in 
facilitating intercommunication. The energy of the 
engineer has, if we may use the phrase, been wholly 
kinetic. He appears invariably as the man whois making 
something move, or who is providing means to cause 
movement to take place. The mechanical engineer 
gives us the locomotive and the train. The civil 
engineer gives us the road on which they may run. 
The road is the great civiliser. Just in measure as civili- 
sation extends, so does the demand for means of inter- 
communication. First came the highway. Next the 
canal. Then the railway. So much for the transfer of 
substance. The letter, transmitted by the runner, or 
the horseman; then by the stage coach; lastly, by the 
railway train, represented the primitive method of -trans- 
ferring thought. Next came the telegraph. That was 
followed by the telephone, which annihilates distance for 
audible speech. Last of all, for the moment, is the wire- 
less telegraph. One step more, and the voice will be 
reproduced by Hertzian waves. We shall have the wire- 
less telephone. We are within quite measurable distance 
of that consummation. But these and all other things 
like them have but the one purpose and object in view. 
Their sole function is to facilitate inter-communication. 
The steamship, the railway, the telegraph, all work to the 
same end. What that end is can best be realised by 
supposing that we are suddenly deprived of them. Itis 
said that the population of England was about 8,000,000 
one hundred years ago. We know that these 8,000,000 
were precariously fed. We know that famine now ‘and 
then stalked through the land. The first importation of 
corn from the United States into this country on any- 
thing like a commercial scale took place about the year 
1848, when a Belfast firm of flax spinners imported a 
cargo of about 600 tons of maize into Ireland, where 
famine was killing its thousands, not so much for lack of 
money as for lack of food to buy withit. Thirty millions 
of people could not exist in Great Britain without the 
aid of the steamship. Our great towns would be impos- 
sible without the railways. The fact that the important 
work of the country has had for its be-all and end-all 
locomotion—locomotion of men, animals, food, water, 
sewage, gas, thought, is constantly forgotten. Itis in a 
way curious, too, to note what a very few inventions, apart 
from that affecting locomotion, have played an important 
part in civilising, received any very great attention, or 
made any very considerable demands on ingenuity or 
skill. Not a fraction of the energy expended on the 
transport of corn has been expended in improving the 
methods of its growth. Inventions concerning the com- 
fort, the housing, the warming, the sanitation of mankind 
have never received the honours or conferred the awards 
given to aids to locomotion. 

Let us consider now for a moment one main result of 
the progress made. It is that the world is reduced in 
dimensions, that nations are rapidly becoming only 
provinces of one great country. There are States in the 
American union much further from New York than is 
Great Britain, not in miles, but in every fact that helps 
intercourse ; and this closing up of nations has already 
had, and will in the future have, effects and influences 
on commercial relations that have scarcely been foreseen 
or appraised at their proper value. The British farmer 
claimed long since that his ruin was complete, and he 
traced it mainly to free trade in corn and food. But it 
was not free trade that altered the commercial position 
of land, it was the tramp steamer; without that steamer 
the price of corn would be enormous as compared with 
present rates. The tramp steamer has brought India, 
America, and Russia to our doors. We hear a good deal 
in the present day about the material advantages of 
this, that, or the other country or district, but the 
steamship and the railway are daily engaged in 
distributing these advantages all over the world. A 
familiar example is supplied by the importation of Bilbao 
ore into this country. On the whole, all this intercom- 
munication works for the good of mankind. But it works 
evil for certain sections of the community which depend 
for a living on practical or entire isolation. Thus the 
English agriculturist has suffered, because he depended 
for prosperity on the isolation of the country. But even 
the farmer himself begins to see that he has not suffered 
for nothing, and that even his life is not without recom- 
penses and satisfactions. There is, however, one national 
advantage which is largely independent of the means of 
transport, and which is, we think, the unfailing heritage 
of the people of this country and of her sons and 
daughters distributed all over the globe. It is that world- 


surprising combination of audacity, sagacity, endurance, 


talent, and genius, which seems to be the birthright of 
our race, and the certain means of maintaining Great Bri- 
tain’s position. Furthermore, if this little island disap- 
peared to-morrow, so long as its population remained alive 
the world would not lack rulers of men, masters of nature, 
and supporters of right. It is with no pessimistic spirit 
that we begin a new century, though foreign competition 
may threaten us at home and abroad. We know that, 
like the mills of the gods, though Britons grind slowly, 
they grind surely. With each difficulty will come the 
way of escape. 

As to trade and its prospects in the immediate future 
a few words will suffice. It fluctuates continually, now 
up now down; or, to speak more correctly, progress is 
characterised by advances and checks,- but there is no 
real retrogression. Just as our population steadily rises 
and overflows the world, so does our trade. Engi- 
neers all over the country tell us that they are glad 
of a respite from the unceasing driving of the last twelve 
months. They will have time to remodel and enlarge 
their shops and factories, and a chance to procure the tools 
and appliances which they lack. The British manufac- 
turers reculer pour mieux sauter, The time is 
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opportune, too, for considering his position and_ his 
methods. Some matters urgently need reform. Among 
these is the system by which large contracts in this 
country for India, Africa, and some of our colonies all 
seem to pass through a narrow door before they are 
finally distributed. The practice is largely a survival of 
the past, which has been long out of date. Other matters 
suggest themselves as well worth attention. Their 
consideration would, however, be out of place just now. 

Of late there has sprung up in our mach a most repre- 
hensible practice of depreciating everything British. So 
far as can be seen, it originated with certain foreign 
consuls, who sent home pessimistic reports as to our 
methods of doing business abroad. We have taken 
ozcasion ere now to point out that these always well- 
meaning, almost invariably ignorant communications, 
were capable of doing a great deal of harm. They are 
disseminated broadcast; and when a British consul assures 
the world that the ploughs made in Yorkshire, the portable 
engines of Lincoln, the cotton goods of Lancashire, and 
the cutlery of Sheffield, are not at all what Austria, or 
France, or Russia, or India, or South America require, 
whereas Germany can supply just what is wanted, it is 
not remarkable that purchasers should take us at what 
they believe to be our word. Again, a limited section 
of the daily Press, conducted by men who have 
no real knowledge of that about which they write, and 
whose one object in life seems to be a sensational poster 
for the afternoon, has taken delight in filling the rolé of 
the candid friend, and abusing everything British in 
terms which make the French and German pressmen 
dance with delight. In this country those who understand 
trade and business laugh at the absurdities daily wat into 
print ; but none the less this kind of writing does, as we 
have said, harm abroad. Itis a wearisome task to attempt 
to contradict erroneous statements. It may, perhaps, be 
worth a line to say here that during the last six months 
we have taken some trouble to get at the facts as soon 
as evening contemporaries, who have been special 
offenders, make a sensational statement dealing how- 
ever remotely with engineering and manufactures, and 
in each and every instance we find that these statements 
were either gross exaggerations, perversions of the truth, 
or, in plain language, lies. Our readers may take heart, 
this country is not going to ruin. 

At the risk of prolonging a discussion of this question 
to wearisome lengths, we must once more call attention 
to the ignorant way in which statistics are used to prove 
that we are on the downward path. Comparisons are 
drawn with studied care between absolute incommen- 
surables. Thus we are told that, whereas at one time 
Great Britain made more iron than America, now America 
makes more iron than Britain. The comparison is used 
to demonstrate Britain’s decadence. The writers of this 
nonsense forget that not so many years ago the popula- 
tion of this country was greater than that of the 
United States, while now the population of the United 
States is more than double our own. Is this the 
fault of Great Britain? Our censors never dream of 
estimating the production of pig iron at so much per 
head of the population. The proper comparison to 
draw is that between the progress of different years, for 
this country if we are trying to arrive at its prospects, or 
for the United States ifwe are doing the same prophetical 
work for it. In the manufacture of iron and steel, it is 
said, for example, that the United States is rapidly beat- 
ing us; that our exports are falling off, and so on. Let 
us see what hard facts have to tell us on this subject. 
We give a few figures from the report of Messrs. Bolling 
and Lowe, which have been very carefully compiled from 
official sources. Now, in 1898, 1899, and 1900, for a 
period of eleven months in each year, ending November 
30th, the value of our exports of iron and steel was 
£20,732,563, £25,473,955, and £29,826,697; that is to 
say, a net increase of no less than £9,094,134, or very 
nearly 43 per cent. in two years. Such a fact ought to be 
enough to silence a multitude of the croakers who dis- 
believe in England. Again, on December 13th, there 
were in Connal’s Glasgow stores but 80,000 tons of pig 
iron. In 1887 the stock was 943,000 tons. So far, 
indeed, as statistics go, they are mainly in our favour. 
The Treasury Department of the United States Govern- 
ment has been preparing a report which is intended to 
give information concerning the trade of the world during 
the last century. This report is not yet ready for publi- 
cation, but some of the figures are available. In 1800 the 
imports of Great Britain for home consumption repre- 
sented a value of £16,262,000. In 1899 the figures are 
£408,779,000, an increase of about 2400 per cent. The 
imports received by the United States were in 1800 worth 
£10,424,000. In 1900 they were worth £157,088,000, an 
increase of 1215 per cent. The United Kingdom ex- 
ported in 1800 £22,221,000 worth, and in 1899 her exports 
represented £257,430,000, an increase of 1059 per cent. 
In 1800 America exported goods to the value of 
£6,368,000, and in 1899 goods worth £258,786,000, an 
increase of 3681 per cent. It will be perceived that the 
percentage given is quite misleading, for it depends for its 
value on the minor sum as well as the major, and 
appears to be very large, because 100 years ago the trade 
of what is now known as the United States was almost 
infinitesimal. The population of the United States is 
about double that of this country, and it will be seen 
that the value of the exports estimated at per head is 
only about one-half the value per head of the export of 
this country. The United States must, in short, double 
its export trade before it is level with that of this 
country. These figures admit the deduction that the 
inhabitants of this country, head for head, produce about 
twice as much as those of the United States. Further- 
more, the national revenue increases rapidly. Thus, for 
the nine months of the financial year ending on the 
31st of December, the Chancellor of the Exchequer had 
estimated that, excluding the augmentation resulting 
from the rise in income tax, there would be a net gain 
of £600,000. The actual gain has been £2,300,000. 
ence. We have not space 


This does not suggest dec 


to continue. We have perhaps said enough to go a little 
way to reassure those of our readers who take the vati- 
cinations of a halfpenny Press too seriously. 


CIVIL ENGINEERING. 


It would be impossible in the limited space at our com- 
mand even to advert to one-tenth of the inestimable 
benefits accruing to the human race from the labours of 
the nineteenth century. We may, however, briefly draw 
attention to some of the more prominent results. 

Previously to the year 1800 but little, with the excep- 
tion of canals of rather an obsolete type, had been 
accomplished under the title of modern engineering. 
Subsequently these modest inland waterways developed 
into our present great ship canals. 

Some sixty years ago the Thames ‘Tunnel was opened, 
the precursor of the Severn, Blackwall, Mersey, Waterloo 
and City, and other subaqueous channels of communica- 
tion. The advent of railways entailed the construction 
of land tunnels, which are mere burrows in comparison 
with their later neighbours. Instead of running through 
hills, with a hundred feet or so of upper crust, the great 
continental tunnels, with a length of ten miles, pierce 
their way through mountain ranges, beneath summits 
which form the frontiers and barriers of nations. 

The art of bridge construction received an unprece- 
dented stimulus within the last fifty or sixty years, 
especially when the numerous types in use are taken into 
consideration. There are two notable éxceptions to this 
general statement. One refers to bridges built of stone. 
Waterloo Bridge was commenced in 1809, but its greatest 
span was surpassed by that of London Bridge opened in 
1831. The metropolitan structure was exceeded in 
length of span by the Grosvenor Bridge over the Dee, 
with its large arch of 200ft. in the clear. In its turn it 


the provinces. The London and North-Western Com- 
pany has opened a new route from Leeds to Hudders- 
field, taking in Heckmondwike. The Great Western 
has constructed a branch between Stert and Westbury, 
with the object of materially shortening the route be- 
tween Paddington, Weymouth, and the Channel Islands. 
It commences with a junction with the Newbury, 
Hungerford, and Devizes line, a short distance below 
Woodborough Station, and it will eventually form part of 
the projected shorter route to Exeter. In May last the 
Sheffield District line was opened, which is of some little 
importance, since it puts the town in direct communica- 
tion with the east to west railway, and with the Great 
Eastern and Great Northern system. The work on the 
new Yorkshire Dales Railway from Skipton to Grassing- 
ton has been begun at the former town, and is being 
pushed forward with all speed. An extension of the 
Newport, Godshill, and St. Lawrence Railway Company's 
line was lately placed in full working order in the Isle 
of Wight. Though small in respect to its mileage, this 
little undertaking marks an important epoch in the 
island, as it effects a more direct means of communica- 
tion with the holiday resorts on the southern coasts. 

With the opening of the large handsome joint station 
of the Great Central and the Great Northern railways at 
Nottingham in May last were terminated the important 
works undertaken by the latter company in the construc- 
tion of its new connecting branch line. It starts by a 
junction with the Nottingham and Grantham route at 
Trent-lane, and runs on to the Great Central at a point 
at Weekday Cross. The works included viaducts of con- 
siderable length built of both masonry and steel, three 
open-web girders of large span, an’ several other similar 
structures of lesser dimensions, 

A certain fair amount of progress had been accom- 


has had to succumb to the stone bridge over Cabin John's | plished in the laborious and tedious task of improving 
Creek in America, which stretches over a space of 220ft. | the main streets and thoroughfares of our great capital. 
This is the largest stone bridge extant. The other | Old houses and buildings constituting | notorious insani- 
exception belongs to the cast iron type, of which old | taty centres have been swept away. Similar structures, 
Southwark Bridge, opened in 1819, still holds the record, | permanently obstructive to the ever-increasing traffic of 
with its fine centre arch of 240ft. span. As it is to a/ the principal roadways and footways of the metropolis, 
certain extent an exception also, the tubular type of | have been pulled down for good and all. Clare market, 
bridge may be referred to. The Menai railway bridge princi- | the recent demolition 1m the Strand, and others within 
ple had no childhood; it sprang into full existence as an | the precincts of the City, are well-known examples. 


adult structure, with maximum spans of 460ft., and is still 


Upon the site of Parliament and Charles streets, the 


doing its duty under conditions which its designer could | foundations of the new additional Government offices are 


have scarcely anticipated. 


beginning to show up. It appears that the Government 


It is, however, to other types of bridges, recently of | and the London County Council are likely to come to 


steel, that we must turn to maintain the reputation of 
the past century. 
Telford reared his suspension bridge, 800ft. in span, over 
the straits separating Anglesey from Carnarvonshire, and 
in 1883 the East River bridge swung its cables between 


Towards the end of the year 1826) 


Brooklyn and New York, with a central span of 1600ft., | 


and two side openings of 950ft. each. 


Six years sub- | 


sequently the Forth Bridge threw the shadow of its | 


igantic cantilever arms over the waters of the Firth, 
with two maximum spans of 1710ft. each. 

In addition to the widenings of existing lines, and 
improvements in and about large and important centres 
of traffic, there are not probably more than some 400 
miles of railway construction in actual progress in Great 
Britain and Ireland. The opening for traffic of the 
Central London, and of the double extension—one to the 
City andone to Clapham Common—of the City and South 
London Railway, were the chief features of interest 
under this category for the metropolis. There remain 
in hands the extension of the latter line from Moorgate- 
street to Islington; the Great Northern and City, and 
the Waterloo and Baker-street undertakings. It is 
stated on excellent authority that the whole of the City 
and South London Railway was carried out by British 
firms and British workmen. It is to be hoped that so 
good an example will be adopted more universally than 
has hitherto occurred. Nearly all the great lines having 
termini in London have extensive works under contract, 
which embrace schemes of considerable improvement, 
which will materially facilitate communication with 
the capital The South-Eastern and Chatham 
Joint Company proposes to better the means of 
approach by enlarged accommodation at London Bridge, 
Cannon-street, and Charing Cross, and with this object 
in view the widening of the viaduct between New Cross 
and London Bridge Station has been already effected. 
It is also intended to spend £100,000 upon improvements 
at Ludgate-hill Station, and certainly they are badly 
wanted there. It may be mentioned that in conjunction 
with the London and South-Western Company, the 
Waterloo Junction Station has been completely re-modelled, 
and when the new station is completed it will possess 
twice the present accommodation, for which there is 
ample traffic. The Great Northern is actively pushing 
on its new works in the metropolitan suburbs, including 
an additional bridge over the New River. Some heavy 
bridge work is required near Finsbury Park, at Seven 
Sisters-road, Wells-road, and Stroud Green-road. 

In the neighbourhood of Vauxhall Station, the London 
and South-Western Company is actively pursuing its 
course of demolition and widening, entailing a still further 
lengthening of the old bridge over South Lambeth-road. 
The same company is also carrying out important ex- 
tensions and additions at Southampton, including a 
new graying dock, which is the largest in the world, having 
a length of 800ft. An undertaking which will probably 
prove the last of the steam underground railways in 
London is making rapid progress. It is that of the 
Whitechapel and Bow line, and is intended to pro- 
vide an east and west through communication by 
connecting the Metropolitan District, and the London, 
Tilbury and Southend railways. It commences at Valance- 
road, Whitechapel, and terminates at Campbell-street, on 
the Tilbury line. A formidable bit of work is the pass- 
ing under the Stratford and Fenchurch-street portion of 
the Great Eastern track, and a spur of the North 
London line has to be crossed by a girder bridge 52ft. 
in span. 

Not much has been accomplished in railway work in 


terms respecting the extension of the northern embank- 
ment river wall and gardens from Vietoria Tower to 
Lambeth Bridge. The building line of the northern side 
of Milbank-street has been already definitely defined by 
the construction of the new premises of the Hydraulic 
Power Company. The erection of Highgate Archway on 
more modern lines has conferred a useful and handsome 
addition to the public works of London. It will very 
beneficially affect the main high road from the north via 
Holloway and Finchley to the market town of Barnet. 

As in common with ourselves, the interests of the 
great Powers, are concerned at the present juncture in 
subjects more affecting foreign than home territory, there 
is but little to chronicle respecting continental railways. 
France has been occupied in putting in the last links of 
her new lines, all leading to Paris. Germany has been 
engaged in surveying operations pretty nearly over the 
same line of country which formed the area of the 
explorations of the late General Chesney, in connection 
with the now abandoned Euphrates Valley Railway. 
Russia during last year put forward a considerable 
number of railway projects in various parts of her vast 
European but somewhat disjointed empire. These are 
all still in so embryonic a condition that we may be 
well excused for deferring any further consideration of 
them until our next annual article. A couple of lines in 
Poland and various others dispersed over the face of the 
Continent may be relegated to the same category. Some 
activity of a more practical character has been displayed 
in the Balkan States. In Roumania there are nearly 
2000 miles opened for traffic, 360 under survey, and 
80 in course of construction. A new route has been com- 
pleted in Bulgaria, uniting Ruschuk and Ternova, which 
is of some value, as it links up the whole network of 
railways which have served to excellent purpose to 
develop the rich agricultural districts of the country. A 
still larger scheme of international communication is pro- 
jected. Taking the port of Antivari, in Montenegro, as a 
common starting point, it will place Roumania within 
400, Servia within 267, and Bulgaria within 367 miles of 
the general terminus. 

The record for last year's bridge building is, both at 
home and abroad, with a few exceptions comparatively 
small, So far as structures of this description are con- 
cerned, which are certain of future erection, London 
occupies the first place. Within a very narrow radius, 
there are Kew, Richmond, Vauxhall, and Lambeth 
bridges, all awaiting reconstruction, to which may be 
added the widening of London Bridge. Plans have also 
been prepared for the removal of Rennie’s old- cast 
iron arches of the date of the year 1819, and 
the lowering and complete re-modelling of his great 
work at Southwark. This undertaking will not, however, 
be put in hand just at present. The directors of the 
South-Eastern and Chatham intend to span the Swale, 
an arm of the sea separating the Isle of Sheppey from the 
mainland of Kent. A bridge over the Rhone at Teil, in 
France, and another across the Moselle at Trarbach- 
Traben, in the Fatherland, 800ft. in total length, have 
been recently erected on the Continent. In the I’rench 
Soudan the crossing of the river Tukolo is in progress, 
which will greatly assist the development of the trade 
and commerce of the possessions of our neighbours in 
that district. In spite of the obstacles owing to the war 
in South Africa, the new Tugela and Frere Railway 
bridges have been got into place, and are of a more 
substantial character than their demolished predecessors. 
Both at home and abroad several old and worn-out. rail- 
way structures-have been removed and replaced by othe: s- 
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A pair of good specimens of the Scherzer type of 
bascule drawbridges have been erected in the vicinity of 
the city of Boston, in the United States. One has a span 
of 110ft. and the other of 125ft., and are the only single- 
leaf structures of this type yet built. Another example, 
a road bridge, is nearly completed over the Chicago River. 
A double-span wooden truss bridge has been replaced on 
the Fitchburgh Railway by a couple of stone arches, 140ft. 
in span. It is worth noticing that bridges of stone, con- 
crete, plain or armoured, for moderate spans, are coming 
into favour again, as seen in the new bridge at Putney 
and in the design for that at Vauxhall. A bridge of some 
magnitude on the cantilever principle is in course of con- 
struction over the Ottawa River at the town of the same 
name. It has a main cantilever span of 1050ft., and two 
shore spans of 247ft. and 140ft. respectively, and is 
designed to carry both road and railway traffic. In the 
adjoining territory, the Canadian Pacific Railway has com- 
menced to build a bridge in three spans each of 240ft. 
over the Red River at Winnipeg. The colossal structure 
over the New East River, which will replace the old 
Brooklyn Bridge, is advancing—if not very rapidly, at any 
rate very surely, Nearly all the steel towers, which rise 
to a height of 350ft. above the water level, are in position, 
and it is expected that the cables will be swung across 
within the present year. 

As belonging to a type not yet fully recognised among 
ourselves, mention should be made of the couple of 
armoured concrete steel bridges to be erected at the 
Green and Goat Islands at the Niagara Falls, N.V. The 
first of these is situated between Green Island and the 
mainland. It is 372ft. in length, and has a centre span 
of 110ft. and two side openings of 104ft. each. The 
second, which connects the two islands, is of much 
smaller dimensions. Both will be faced with limestone 
ashlar masonry. 

The Washington Memorial Bridge, for which some of 
the competitive designs have received prizes, deserves a 
word of notice. It crosses the Potomac River, where it is 
1429ft. in width, has a bascule draw span, and especial 
attention has been given to its architectural features in 
order to obtain a structure of a monumental character. 
All the arches of the bridge and its approaches will be of 
steel and concrete, each arch having five steel trusses 
encastrés in the concrete matrix. The bridge will be 
faced with granite, and its estimated cost is £416,000. 
In New South Wales tenders have been invited for the 
building of a combined road and railway bridge across 
Sydney harbour at a height of 180ft. above water level. 
In connection with our subject, and in conclusion, it is a 
pleasure to be able to announce that the Brandon Bridge 
Company, Limited, of Motherwell, last year secured the 
contract for all the bridges in connection with the widen- 
ing of the Lancashire and Yorkshire Railway in the 
Leeds and Halifax district. The order is one of the 
largest of the kind received at Motherwell for some time, 
and its execution will extend over two years. 

In the interests of the famine-stricken provinces, and 
incidentally for the good of British engineers, the 
Government of India intends to concentrate its attention 
upon the development of the railway system and works 
of irrigation upon a large scale. We heartily acknow- 
ledge that these two intentions are highly commendable, 
both from an engineering standpoint and from a humani- 
tarian point of view. A few of the more important lines 
recently projected and completed in our vast empire of 
Hindostan are deserving of notice. Among the more 
prominent examples is the opening of the last section of 
the Hyderabad-Godavery Valley Railway from Parbharma 
to Basar, a length of 87 miles. This section links up the 
whole route, nearly 400 miles long, from Secunderabad 
to the junction at Mannar. The first sod of a mountain 
line was cut last year, from Kalka to Simla, a distance of 
60 miles, which includes the construction of a couple of 
heavy tunnels and a few rather sharp gradients. It is 
satisfactory to be able to state that, in spite of the de- 
pressed condition of the country due to the famine, the 
earnings of the Indian lines have shown some re- 
markable increases as compared with the year 
1899. There are now 28,780 miles in working order, 
and from 1885 to 1893: the annual increment of exten- 
sion amounted to a thousand miles. A very noteworthy 
feature in connection with the railway increase is that 
the greater portion of the new mileage is of a commer- 
cial as distinguished from a strategical character. It 
would appear from this fact that the Department had 
profited by the vigorous criticism of its former policy. 
It should be noticed that the old project for connecting 
India and Burma by a line from the Chittagong coast to 
the valley of the Irrawaddy, although at present in 
abeyance, has not been lost sight of. 

A railway in India has just been completed, which, 
though but twelve miles in length, is of great strategical 
value. It is the extension of the frontier line from Peshawur 
to the historical Kyber Pass. By this route the entrée 
of troops into Afghanistan at short notice will be very 
materially accelerated if the necessity should arise. In 
order to suit better the standard-gauge lines which meet 
at Delhi, the Bombay, Baroda, and Central India Rail- 
way Company has decided to practically reconstruct its 
metre-gauge tracks. In Bengal, the North-Western line 
expects very shortly to complete its Tirhut extension, 
which has involved the diversion of the Kosi and other 
large rivers. A narrow-gauge railway has been com- 
menced in Rajputana for the development of the country 
districts. This is another instance in which may be 
witnessed the unsatisfactory spectacle of main lines of a 
gauge of 5ft. 6in. surrounded by auxiliary or competing 
systems on the metre or a smaller gauge. 

India can scarcely be said to want capital, if the report 
be true that it is proposed to spend two and a-half 
millions sterling on the construction of a central railway 
in Calcutta. In the adjacent territory of Burma a sec- 
tion of the Mandalay-Kunlon, and one also of the Sagaing- 
Alon line, has been completed. 

The prospects of railway work in China are by no means 
encouraging just now. In fact, the Celestials have been 


a great deal more engaged recently in the demolition than 
in the construction of lines, and it would appear that they 
wish at all cost to prevent Europeans proceeding with 
such undertakings. This is unfortunate, as it was only 
recently that it was announced on good authority that 
engineers in chief manufacturing centres of Great Britain 
might hope for orders from China. As a matter of fact, 
our shipments of machinery and implements had latterly 
much increased. The wise course is to await events, 
and see what results will follow the entry of the armed 
forces of the great Powers into the forbidden city. 
Railway enterprise is not, however, quite dead in Old 
Cathay. The dismantled tracks and works have been, 
and are still being, repaired. Germany is not idle in the 
neighbourhood of her newly-acquired territory, and Russia 
must proceed with her Siberian, Manchurian, and Eastern 
railways. The total length of the last is 960 miles, of 
which 460 miles of track have been laid. It is very 
doubtful whether the remaining 500 miles will be com- 
pleted in 1902, the date anticipated. Our readers have 
been kept so completely up to date in our columns 
respecting the Siberian Railway that it is hardly 
necessary to refer to it. Briefly, 3375 miles are in use. 
Between Europe and Irkutsk the train service is regular, 
and also from the Amur to Vladivostock. The partition 
of Persia is not yet accomplished. It is reported from 
Berlin that the survey for a railway to Bunda Abbass in 
that country has been carried out, and that the work will 
be speedily put in hand. A British firm has done some- 
thing better, for it is at present making a road from 
Shuster to the old capital, Ispahan, which will be of the 
greatest service to the trade of the country. The distance 
by the old existing route from the port of Bushire, on the 
Persian Gulf, to Ispahan, is 460 miles; the new road 
will reduce that distance to 270 miles. 

Passing from Asia to Africa, we find that in November 
last the work on the Uganda Railway had advanced as 
far as the 452 mile, and that it was in actual progress up 
to a distance of 500 miles. A very timely grant from 
Government has helped on this important line. On the 
western side of the dark continent, lines have been put 
under traffic in the Gold Coast and in Sierra Leone. ‘lhe 
Beira Railway, a joint arrangement between the English 
and Portuguese,is now complete to Salisbury, in Mashona- 
land, a distance of 400 miles. The French are about to 
break ground in the district between the river Senegal 
and the navigable Upper Niger, and have commenced 
laying the first ninety miles of line in their part of 
Guinea. The Ivory Coast and Dahomey are to be added 
to the active list. 

In New York the first underground railway has been 
inaugurated by the cutting of the traditional first sod, 
and the rapid-transit, also a subterranean line, which is 
estimated to require four and a-half years for construc- 
tion, is still to the front, with the heavy expenditure of 
nearly nine millions sterling. 

In South America some minor work has been carried 
out by the smaller republics; but omitting particulars, 
Mexico shows fair signs of railway development. No 
less than four extensions are in progress, which have been 
seriously interfered with by labour difficulties. Mexican 
labourers show no aptitude nor liking for tasks of this 
description. Italian labour was tried, and proved a 
disastrous failure. The employment of negroes gave no 
better results, but the breach has been filled by the 
importation of Chinamen in large numbers, who have 
been well received, possibly owing to the existence of a 
treaty between the two countries. A glance at our 
Australian Colonies indicates an extremely satisfactory 
result of the working of the South Australian lines for 
the year ending last Midsummer, the net revenue 
yielding a surplus of £54,000. New Zealand has had the 
same good fortune, as she counts the past year, to the 
same date, as a record. Her running mileage has 
increased from 2080 to 2104 miles, and preliminary 
surveys, and the laying of fresh tracks are still progressing. 

The question of tunnels versus bridges, is being very 
much discussed at the present time, so that a brief 
account of what is being done with respect to the future 
career of the former will be of interest. Tunnels consti- 
tuting parts at irregular intervals, and of varying lengths 
of underground railways, are not included in this category. 
Among those in the metropolis is the Rotherhithe and 
Ratcliff, which the London County Council propose to 
run under the Thames. Including the purchase of land, 
property, and for compensation, the total estimate is put 
at £1,200,000. An additional £3,000,000 will be required 
if the electric tramway scheme of the Council is also 
carried out. The length of the tunnel beneath the river is 
1662ft., and the total length, together with the approaches, 
is a mile and a-quarter. A portion of the tunnel is 
nearly flat, but the remainder has the same ruling gradient, 
that is 1 in 34, which has been found to work well 
at the Blackwall Tunnel. A submarine subway of some 
importance is promoted by the South-Western Railway 
Company, which seeks for powers in the ensuing session 
to run a tunnel under the Solent, and so connect its own 
main line with the Freshwater, Yarmouth, and Newport 
line in the Isle of Wight. The tunnel will be built in 
brick and cement, with the exception of the central 
portion, which will be constructed in a manner very 
similar to that adopted in the electric railways in the 
metropolis. It is stated that the nature of the subsoil is 
favourable to the prosecution of the undertaking. After 
a series of costly and arduous engineering operations, 
extending over three years, the Taff Vale Railway has 
finally completed the Penarth dock subway under the 
river Ely, which separates the company’s Penarth dock 
and harbour from the approach to Cardiff on the eastern 
side. It may be remarked that this work is an instance 
in point of the rivalry between the subway and the 
bridge. In the present case the Ely, which is a tidal 
river, with a maximum rise and fall of nearly 40ft., is 
practically unbridgeable, and: separates two parts of a 
district, between which it is absolutely necessary to 
establish uninterrupted and rapid communication. The 
tunnel, which is but 400 yards long, with an inside 


diameter of 10ft., headroom of 7}ft., and a footway 6ft. 
in width, solved a problem which frequently vexes the 
souls of harbour and dock authorities. 

Chicago has just completed a tunnel for its water 
supply, including one length under the lake and two 
under the city, the whole in the form of a Y. The whole 
system of supply has necessitated the construction of 
twelve miles of tunnelling. It occupied five years in 
building, and cost £800,000. A great tunnel, as it may 
truly be termed, is nearly finished on the Great Northern 
Railway, in the State of Washington. It is 24 miles in 
length, and will have taken three years to construct. 
The tunnel was pierced from both ends, and the errors in 
alignment and levels did not exceed }in. and 2hin. respec- 
tively. The progress of the Simplon Tunnel is proceeding 
at a rate which it is calculated will enable the under- 
taking to be completed within the contract time, that is 
in about four years from the present date. 

The total number of private Bills deposited for the 
ensuing session compares very poorly with the list for 
last year. The Provisional Orders, especially those for 
electric lighting, hold their own well. 


MECHANICAL ENGINEERING. 


We have small temptation even to glance here at the 
work done by mechanical engineers in the last century ; 
for it is obvious that to treat such a subject in any useful 
or interesting detail we should require a great book ; while 
merely to mention, catalogue fashion, the various in- 
ventions which have been developed or improved would 
be sheer waste of space. A few words may, however, 
be said concerning the practice of mechanical engineering 
one hundred years ago. There is very little accurate or 
complete information on th» subject extant. We know, 
however, that there were hirdly any engineering works 
in existence at all comparable with those of the present 
day. Probably the Soho Works of Boulton and Watt, 
begun in 1774, were absolutely unrivalled, and Watt 
once boasted that he had succeeded in obtaining cylinder: 
so truly bored that he found it difficult to pass half a 
crown between the cast iron body of the piston and the 
cylinder anywhere. The pistons were packed with hemp. 
Possibly many of our readers will remember that we 
published a few years ago a very fully illustrated descrip- 
tion of the Soho Works, at the time they passed into the 
hands of Avery and Co., scale makers. The engravings 
which we gave of the lathes, &c., made on the spot by 
our special artist, are full of interest. The mechanical 
engineer in those days was represented by the millwright, 
who was as a rule an extremely able workman. It must 
be carefully borne in mind that much that is now quite 
easy was impossible a century since. The most advanced 
engineer was, perhaps, Richard Trevithick. He was in 
many respects a man of higher mental power than James 
Watt, who possessed talent, while Trevithick had genius. 
Trevithick was the apostle of high-pressure steam; but he 
could get no boiler plates more than 2ft. square. In the 
same way, many inventions were produced which could not 
be used for lack of tools and material wherewith to carry 
them into practice. In other words, the arts of con- 
struction progress hand in hand, or not atall. A century 
ago we were not as a nation mechanical. Mechanical 
engineering was indeed a plant of slow growth, little 
appreciated, and each and every attempt to introduce 
machinery for any purpose was in 1801, and for many 
years subsequently, vigorously opposed. The mechanical 
engineers of the time had to work under tremendous 
difficulties. That they did this, and did it successfully, 
will redound throughout the ages to their credit. 

Great as the progress has been during the century, it 
must not be forgotten that certain things remain very 
much as they were. James Watt knew absolutely 
nothing of the science of thermodynamics as row 
understood ; yet it is impossible to make any advance on 
the principles of construction which he laid down. If 
we add to his work that of Hornblower, whoinvented the 
compound engine, we may say at once that no advance 
whatever has taken place in the working of steam engines. 
Superior materials and workmanship enable us to use 
steam of a pressure which would have terrified Watt. 
But the normal counsel of perfection is still the same— 
expand steam in a hot cylinder. If, again, we turn to 
the explosive engine, it will be found that it has been 
developed without much regard for thermodynamics; and 
that for its success it mainly depends on the observance of 
certain principles of construction which have been dis- 
covered by practice with the engine, and not by mathe- 
matical investigations. Not the least instructive lesson 
taught by the events of the last century is that we have 
mainly reached our present position by trial and error, and 
that little or nothing has originated by the aid of mathe- 
matical science. The original thinker, who has been able 
to reduce his thoughts to practice, has done the world’s 
work. The bookman has followed afterwards and ex- 
plained why it was that the doer had succeeded. 

But leaving the remote past and its lessons, let us turn 
to the year 1900, and consider what has been done, 
and what is likely to be done. Our difficulty here is to 
avoid going over ground already fully traversed in our 
pages. Thus, for example, we have but to mention 
locomotives, and our readers will remember that every- 
thing that can be said about them at the moment has 
been said already in our pages. The Paris Exhibition 
made more clear than ever the fact that all over the 
world a demand has arisen for engines of very great size 
and power. The growth of the locomotive in dimensions 
has not been a continuous process. On the contrary, up 
to about a dozen years ago, 18in. cylinders, 24in. stroke, 
18 square feet of grate surface, and about 1000 square 
feet of heating surface, represented the standard dimen- 
sions of passenger engines all over the world. Of course, 
there were certain exceptionally large, locomotives ; 
but they were very fev. Now, alike in America, 
in Europe, and in this country, locomotives are being 
made which are the largest that it is possible to 
pass through the tunnels or stations. Another note- 
worthy feature is that in every country save Great Britain 
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the compound system is being adopted, and that at once 
so completely and so entirely that it is not too much to 
say that in a few years a non-compound locomotive will 
have become as rare as a non-compound marine engine. 
Yet now Mr. Webb’s engines on the London and North- 
Western Railway are the only compound locomotives in 
use in this country. The compound locomotive has been 
tried on our railways, and, it would appear, has not done 
what was expected. It is rumoured, indeed, that engines 
of the Chemin de Fer du Nord type, whose magnificent 
performances have been chronicled in our pages, are to be 

. tried on one of our northern railways. It remains to be 
said that, for some wholly unexplained reason, it seems 
that rolling stock in this country runs with a greater resis- 
tance than it does either in the United States or on the 
Continent. The facts want investigation, the more so that 
we have United States authority for saying that the great 
engines of the Vauclain type there used for working such 
trains as the “ Atlantic flyers,” run very roughly, so that 
special arrangements in the way of seats and spring 
boards have to be made for the enginemen’s comfort. 
Before leaving the subject of locomotives, we may say 
that the American engines which have been used in this 
country have not given satisfaction; and the American 
heavy wagons, the use of which has been so ardently 
urged on railway men here, are beginning to give trouble. 
In the United Stetes it is more than admitted that the 
limit of safe load has been passed; the wheels, curiously 
enough, being the sufferers, the flanges cracking off at the 
roots. Precisely why, we have no data to show. 

In marine engine work the world appears to have 
got very near finality. The difference in designs of 
various firms is infinitesimal. All marine engines are 
vertical. They are all of nearly the same pattern and 
proportions. They are made, like the ships in which they 
are placed, “by the mile and cut off by the yard as 
wanted.” The exceptions are few, among them we 
mention the five crank engines of the late Mr. Thomas 
Mudd, which are being successfully worked with 
steam of 250 lb. pressure made in Scotch boilers. 
Mr. Howden’s system has at last, by its intrinsic 
merits, forced its way into favour, and during the 
last year over 500,000 horse-power of boilers were fitted 
by his firm. A prominent feature in the year’s work has 
been the increased business with foreign shipbuilding 
and engineering firms; amongst the steamers built 
abroad fitted with this system being La Lorraine and 
La Savoie, the large express Atlantic steamers for the 
Compagnie Générale Transatlantique, Paris, and the 
great steamer Deutschland, built by the Vulcan Com- 
pany, of Stettin, for the Hamburg-American Line, the 
highest-powered and fastest ocean-going steamer in the 
world. 

Concerning water-tube boilers, we prefer to say nothing 
more for the moment than that both the Yarrow and the 
Thornycroft boilers are being largely used for ships of 
considerable size. Until the Committee which was 
appointed last year to investigate boiler engineering in the 
Navy has concluded its labours and published its report, 
it is, we think, better that as little as possible should be 
said by us on the subject. 

Before leaving marine propulsion it is right to refer to 
the success attained by Mr. Parsons with the steam 
turbine. With it the highest speed has been reached 
ever imparted to a floating body, and the expenditure of 
steam has not been excessive. With steam turbines of 
considerable power an electrical horse-power has been 
attained, it is stated, for about 18]b. of steam per hour— 
a very good efficiency indeed. 

A most remarkable advance in steam economy appears 
to have been effected by using steam on the Schmidt 
system. This has passed the experimental stage, for engines 
of over 87,000 horse-power are at work. In one installation 
representing 7000 indicated horse-power, steam of 150 lb. 
pressure, with a temperature of 358 deg. Fah., is super- 
heated to about 620 deg. Fah. The consumption of steam 
is said not to be more than 10]b. or 11 1b. per indicated 
horse-power per hour. The Schmidt engine has already 
been described in our columns. It is worth while, how- 
ever, to say here that the superheater is arranged behind 
the boiler, and consists of a series of zigzag coils welded 
together in long lengths with the joints outside the brick- 
work, so that contact between them and the flue gases is 
avoided. The superheated steam from the boiler is 
admitted at the top of the superheater, and flows down- 
wards through one-half of the coils in the opposite 
direction to the flue gases. It is then led to the bottom 
coils of the superheater, and arrives there in a perfectly 
dry condition, but not superheated. The dry steam then 
travels in the same direction as the gases, being led from 
the superheater at about the middle of the coils. By this 
arrangement the coils nearest to the gases having the 
highest temperature are cooled inside by the steam, and 
are thus prevented from becoming too highly heated. 
This is practically the only method by which deterioration 
of the coils can be prevented for any length of time, while 
in addition the whole heat of the gases is utilised in 
as economical a manner as possible. The flue-fired 
superheater thus forms a part of the boiler, and is 
heated with a portion of the boiler flue gases. It 
is therefore always ready, and comes into operation 
whenever the boiler with which it is connected is fired. 
So far we understand that the engines have given no 
trouble. The normal type is a single-acting engine, with 
two horizontal cylinders lying side by side, the pistons of 
which work on cranks 180 deg. apart. The pistons are 
long trunks without piston-rods or stuffing-boxes, and the 
piston rings are placed well forward out of the way of the 
hot steam. A plain piston valve without spring rings 
gives admission of steam to each cylinder alternately, and 
another similar piston valve controls the exhaust from 
both cylinders. The engine has no stuffing-boxes, the 
valves being worked so as to dispense with valve rods. 
The piston valves are accurately turned to fit a cast iron 
bush containing the ports. The engine has a shaft 


governor which controls the cut-off by acting on the 
An oil pump with a 


excentric of the admission valve. 


ratchet feed is used to supply a definite quantity of 
*valvoline ” as lubricant to the valve chest and cylinder 
at each stroke. It is beyond question that engines of all 
kinds worked with superheated steam depend mainly for 
durability on the use of a mineral oil as a lubricant. 
With it what was impossible in the earlier portion of the 
century has been made quite practicable. In various 
directions attention is being directed to superheating. 
Only the other day we illustrated the superheaters of the 
Inchdoune and Inchmarlo fitted by the Central Marine 
Engineering Company. Robey and Co., of Lincoln, 
have engines running in London with steam superheated 
to 600 deg. Fah. with great success. 

A notice of the mechanical progress of the year would, 
perhaps, not be complete without an allusion to aérial 
navigation. The Zeppelin air ship was the most note- 
worthy product of the year in this direction, but enough 
has been said about this costly toy when we point out 
that it is, after a flight, unable to come to rest again save 
on the surface of a lake. It would be all broken up if it 
touched earth. Seeing that aérial voyagers cannot be 
expected to carry lakes with them, it would seem that 
the utility of the Zeppelin balloon must be very limited 
indeed. The various gentlemen who have made a study 
of the flight of birds appear to have done so, for the most 
part, with their eyes shut. When a fact does not suit 
them they reject it or deny it. No attempt, for example, 
has been made to explain how gulls will follow a ship 
steaming dead against a stiff breeze without moving a 
wing for mile after mile, unless they are upset by some of 
their comrades, when they are whirled away astern, until 
they can restore their equilibrium, when they will come 
up again at 30 miles an hour, if the head wind be strong 
enough, without moving a wing save for the purpose of 
balancing themselves. 

Concerning motor cars there is really just now next to 
nothing to say. Our pages record the past. That past 
does not enable us to predict the future of the motor 
vehicle with any certainty. When a certain advance has 
been made in any invention, further advances become 
day by day more difficult. Much remains to be accom- 
plished before the manufacture of self-propelled vehicles 
can be regarded as a sound profitable business. For 
ourselves, we hold that the greatest improvement in 
self-propelled traction that has been achieved during the 
last couple of years is the getting rid of speculators. 

Steady, if slow, progress appears to be made toward 
the somewhat fanciful standard of one pound of coal or, 
say, 14,000 B.T.U. per indicated horse-power per hour. 
It is stated that this has been very nearly if not 
quite reached by the Central Marine Engineering 
Company, Hartlepool, with superheated steam, and by 
Herr Schmidt also with superheated steam, as explained 
above. Two types of explosive engines have apparently 
done better. We refer to the Diesel and the Banki 
motors, which have been already described at some length 
in our pages. The Diesel engine has, it is said, given a 
brake horse-power with the consumption of but half a 
pound of petroleum per hour. If we take the calorific 
value of the oil at 28,000 units, or twice that of coal, it 
will be seen that the oil engine is still slightly superior to 
the steam engine. If we take it at 21,000 units the 
greater economy of the oil engine becomes very well 
marked indeed. 

The cold making industry day by day undergoes greater 
development. The importance of the part which it now 
plays in feeding the population of this country it is im- 
possible to exaggerate. It would appear that the limit 
has not been nearly reached. That is the lesson taught 
us by the record of work turned out or in hand by the 
three principal firms making a speciality of this class of 
machinery. The Linde British Refrigeration Co., Limited, 
Queen Victoria-street, reports an extremely good year’s 
work. Among the recent orders booked by this company 
is a large duplicate plant for a vessel just ordered by 
Turnbull, Martin, and Co. for the Australian frozen pro- 
duce trade. This will be the record in meat-carrying 
vessels, the insulated holds having a net capacity of no 
less than 325,000 cubic feet, in addition to which similar 
refrigerating machinery has just been fitted on board two 
vessels for the New Zealand Shipping Company, each cap- 
able of carrying 105,000 carcases of frozen sheep. At the 
Paris Exhibition a very interesting exhibit of the cold 
storage of fruits was made by the Canadian Government, 
consisting of a cold-storage room cooled by a refrigerating 
plant on the Linde air-circulation system, which gained 
the award of the Grand Prix. The Canadian fruit obtained 
the highest awards, and it is noteworthy that butter and 
cheese were stored in the same room as the fruit without 
damage to the flavour of either, thus illustrating the 
complete purification of the air in passing through the 
Linde cooler. Large ice factories have been started, or 
are now being erected, at Cardiff, Milford, Lowestoft, 
Whitehaven, Swansea, Carlisle, Gibraltar, Cape Town, 
Belfast, Hull, Grimsby, and other places; meat-freezing 
works and cold stores at Townsville, Brisbane, Gladstone, 
Rockampton, the Bluff, Buenos Ayres, and elsewhere 
abroad, besides cold stores in this country for the 
Huddersfield, St. Helens, and Bradford Corporations, 
Bootle Cold Storage Company, and many others. 
It is interesting to note that a large proportion of 
the plants turned out this year have been fitted with 
the Linde surface evaporative condensers, by means 
of which very great economy of water is effected, and 
without which the use of refrigerating machinery 
would be prohibited in many places where water 
is very scarce or expensive. As an evidence of the 
magnitude of the industry we may say that the total 
number of machines supplied by the Linde Company 
now exceeds 4500, of which over 2200 are for use in 
breweries, about 1000 for cold stores for the preservation 
of meat, &c., over 550 for use on board ships, nearly 500 
for ice making, and others for a variety of purposes. The 
total refrigerating capacity of the machines which up to 
now have been constructed by this company is equal to 
that produced by the melting of no less than 100,000 tons 
of ice per twenty-four hours. We understand that the 


company has a large number of orders on hand for the 
coming year. 

L. Sterne and Co., Limited, the Crown Ironworks, 
Glasgow, whose London office is at Donington House, 
Norfolk-street, have also had a prosperous year, 
What has been styled the largest refrigerating work in 
Europe is being carried through by this firm for the 
Southampton Cold Storage and Lairage Company, 
Limited. It will consist of not less than four large De 
La Vergne refrigerating machines to cool about two 
million cubic feet. They have also received an order 
from the Compagnia Sansinena de Carnes Congeladas, 
for its large London stores at Smithfield, which makes 
the eleventh order with which the South American 
firm has entrusted the English firm. They have 
also erected refrigerating plants for various private 
firms. At the beginning of the year the company 
had just completed, or was in the process of com- 
pleting, the erection of a set of ice and cold-storage plants 
on the fringe of the East Coast of Scotland. These 
included a large ice-making plant for the North British 
Cold Storage and Ice Company, Limited, Leith, together 
with a 22-ton refrigerating plant for its cold-storage 
purposes ; also a 25-ton ice-making plant for the Dundee 
Ice and Cold Storage Company, Limited, which also 
ordered a 12-ton refrigerating plant for storage purposes. 
In Aberdeen a 50-ton ice-making plant was completed 
for the North-Eastern Ice Company, Limited, on the cell 
system—being the third order from the same firm—-and 
a plant of similar dimensions was erected for the 
Bonaccord Ice and Cold Storage Company, Limited. 
Another plant for ice-making was supplied to the Fraser- 
burgh and North of Scotland Steam Trawling Company, 
Limited, the output capacity of which is 25 tons per day. 
Refrigerating machines are also being constructed for the 
David Lewis Northern Hospital, Liverpool; cold storage 
and ice-making plant for the Burnley Corporation, 
Lancashire; and refrigerating plants for the Irlam Co- 
operative Society’s soap works, near Manchester. 
Amongst foreign orders Sterne and Co. have shipped 
refrigerating machinery for Bailey, Walker and Co., 
Buenos Aires; John Aird and Co., Egypt; S. Pearson 
and Son, Mexico; for the Ceylon Ice and Cold Storage 
Company—for both cold storage and ice-making—and a 
5-ton ice plant for the Aden Coal Company, Limited, 
Aden. 

The Haslam Foundry and Engineering Company, 
Limited, of Derby, incorporated with Pontifex and Wood, 
intimates that during the year 1900 it has been busily 
engaged in manufacturing refrigerating machinery on the 
ammonia compression, absorption, and compressed air 
systems. Large numbers of machines have been 
supplied to shipowners for the purpose of carrying large 
cargoes of frozen meat and cooling provision rooms, also 
to brewery companies for the purpose of cooling water, 
cooling beer stores, hop stores, and other operations in 
various brewery departments. Also to oil works, 
butterine factories, bacon-curing factories, and also for 
many other commercial operations. Upwards of 100 
machines have been manufactured, some of very large 
dimensions equal to 200 tons refrigeration per day. A large 
number of machines has been supplied to the Admiralty 
for use in the Royal Navy. At the present time the 
company is engaged in fitting up a steamer, the s.s. 
Ruapehu, for the New Zealand Shipping Company. This 
installation will be of very large dimensions, and the ship 
will carry approximately 110,000 carcases of mutton. It 
is also engaged in fitting up a large store at Kennet 
Wharf in Thames-street, E.C., where approximately 
120,000 carcases of mutton can be stored. 


ELFCTRICAL ENGINEERING. 


Business in the electrical branch of engineering has 
been very satisfactory during the past year, and bids 
fair to be equally good in the year which has just begun. 
Manufacturers have seen their shops full of work, and have 
found it beyond their powers to deliver goods within the re- 
quired time, and prices have been raised all round. It has 
been impossible to induce contractors to accept a penalty 
clause for non-delivery ; in fact, consulting engineers have 
been glad to get any delivery at all within reasonable time 
limits. This state of affairs has led in many instances to 
orders being placed in the United States, and this has 
been particularly the case with large engines and dynamos 
for electric railway and tramway generating stations. 
The daily papers, as well as technical journals, have been 
full of articles deploring the decline of British industry, 
and the lack of initiative and foresight on the part of the 
British contractor; they have laid stress upon the fact that 
in large numbers of British workshops machine tools of anti- 
quated pattern and faulty design are still in use, while in 
the United States and Germany more and more attention 
is being devoted to the improvement of this class of 
machinery and the adoption of all possible labour-saving 
devices. We do not consider that the statements regard- 
ing antiquated machine tools apply to electrical engineering 
workshops with anything like the force with which they 
apply to certain workshops dealing with mechanical engi- 
neering, for most of the electrical workshops are of com- 
paratively recent creation. All these statements have been 
made while the trades unions have reported that the number 
of their members receiving unemployed pay has been 
down to three per cent. of the whole number, a state of 
affairs which has rarely been maintained before for so 
long a period. 

The great desirability for standardisation of parts has 
been dinned into our ears, and attention has been called 
time after time to the large amount of business done in 
this country in American products, such as electric motors 
and starting switches for motors, which are built by the 
hundred to stock sizes in the United States, and shipped 
over here. wholesale. There are, however, reasons which 
prevent British makers from standardising motors or 
dynamos, and the chief reason is the absolute want of 
standardisation of the potential of supply of electricity. 
So long as the choice of voltage is a matter depending 
upon the fancy of a particular engineer we shall continue 
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to see stations designed for the supply of direct current 
at voltages of 100, 110, 150, 200, 220, 280, 250, &e., and 
alternate-current supplies at similar voltages, with fre- 
quencies varying anywhere between, say, 40 and 100. 
‘The result is that in many cases it has been found neces- 
sary to deliver the American motors without windings, 
and to wind them in this country so as to suit the parti- 
cular requirements of the supply company or wishes of 
the buyer. We do not see how the result can be avoided, 
unless some agreement canbe arrived at by the supply 
companies to standardise the potential of supply, and 
this is very difficult of attainment, as there is no absolute 
finality in the design of incandescent lamps. Just as a 
few years ago it was thought impossible to go higher than 
100 volts, so a few years hence it may be found practic- 
able to adopt even higher pressures than at present seem 
possible. 

Competition for the trade of the world is becoming 
much more severe, and our two chief competitors in 
clectrical engineering are, of course, the United States and 
Germany. We believe, however, that the British 
engineer has now fully realised the necessity for improved 
technical education, as well as better workshop organisa- 
tion, and that we have nothing to fear from foreign 
competition in the future. The great event of the past 
year was undoubtedly the Paris Exhibition. The display 
inade by Great Britain was disappointing, and, compared 
with that made by the United States and Germany, it was 
almost disheartening. As the visitor walked through the 
electrical sections he must have been struck with the 
immense sizes of the dynamos exhibited by foreign 
imakers, and the high finish of most of the work. Then, 
at Vincennes the show of electrically-driven vehicles, and 
the beauty of their design and finish, led one to ask why 
the trade in Great Britain should have been so unsatis- 
factory. No doubt political motives had something to 
do with the paucity of British exhibits, but we believe 
that perhaps the chief reason was that, while his shops 
were full of work, the British manufacturer did not care 
to trouble about exhibiting at all. One of the most 
striking exhibits was the 3000 horse-power Willans engine 
coupled direct to a Siemens dynamo. There were also 
two large generating sets by the Nuremberg Engine 
Company, one by A. Borsig, and one by the Augsburg 
Engine Company. We heard of one or two instances in 
which enterprising British firms had sent their managers 
und foremen fora week to Paris, paying all expenses, for the 
special purpose of enabling them to study the novelties in 
their special line. This is doubtless a step in the right 
direction. 

Several most important Bills for the distribution of 
energy in large quantities over considerable areas were 
before Parliament last year, but so far all have been 
thrown out, owing to the opposition shown by municipal 
authorities. In our opinion the schemes were well con- 
ceived, and would have been of the greatest possible 
advantage to the smaller towns and rural districts, and 
we feel sure that some alteration can be made in the 
form of the Bills which will permit of their acceptance 
by Parliament, as the rates to be charged for the supply 
of energy were far below those now in force even in the 
largest towns. In our opinion it is useless to talk of the 
improvement of the load factor of supply stations until 
the price charged to the consumer is Jow enough to com- 
pete successfully with the cost of working small gas and 
oil engines, and to permit of the use of electricity for 
heating and cooking. The use of a central station for 
the supply of energy to tramways, as well as for lighting, 
will no doubt inate conduce to the attainment of this 
result. 

The demand for electricity in the metropolis has so 
vastly increased that several companies are finding their 
present stations quite inadequate, and we see the gradual 
erection of immense stations outside the most densely 
populated areas, and these will supply current to the 
existing stations, which will doubtless eventually become 
merely sub-stations for the transformation and re-distribu- 
tion of energy. 

The new Willesden station of the Metropolitan Electric 
Supply Company will furnish energy at 10,000 volts by 
alternating current and special mains—dischargers are 
being used in order to avoid surgings of current in the 
concentric cables. We are thus arriving at a supply of 
the same character as that designed so many years ago 
by Mr. Ferranti for the Deptford station. At Willesden 
there are now three engines, each of 2500 horse-power, 
built at East Pittsburg, Pa,, U.S.A., by the Westinghouse 
Machine Company; these are of the enclosed vertical 
compound type. Each engine drives direct a two-phase 
generator producing current at 500 volts. One of the 
motor generating stations has now a capacity of 3250 
kilowatts. A good deal of dissatisfaction has been felt in 
Marylebone with the supply of current, and the Vestry has 
endeavoured to obtain powers to provide their own current, 
but as yet without success. 

The County of London Electric Lighting Company 
has obtained powers to supply a large nuinber of parishes, 
in all making eleven outof the forty-five districts into which 
the metropolitan area is divided for purposes of electrical 
supply. It has now completed two stations, one in the 
City-road for the northern section, and one at Wands- 
worth for the southern portion, and a third station at 
Camberwell is to be built as soonas the demand becomes 
sutticiently great. 

At Hackney the foundation stone of a large new station 
was laid last October, and work is now well in hand. 
Refuse destructors will be employed. At Leyton the 
first plant was put down in 1896, and consisted solely of 
engines driven by producer gas. Additions at various 
times have been made; aud last vear it was decided to 
put down a steam plant of considerable size, and it is 
interesting to note the return to the use of steam when 
so much is being said. and written about the superior 
efficiencies of producer gas engines. 

The Leicester Corporation electricity works, originally 
opened in 1895, were then supplied with Mordey alter- 
nators, but these were afterwards supplanted by Ganz 


machines, and we understand that two 1000-kilowatt 
Brush inductor alternators are now to be put down as an 
addition. 

Large extensions took place in the Bolton plant in the 
early part of last year, which will more than treble the 
former capacity. Two large engines by Hick, Hargreaves, 
and Co., each of 1000 horse-power, and two of 500 horse- 
power, were added. These plants will supply the direct- 
current lighting and also the tramways. At Cambridge 
all the steam engines are of the condensing type, and 
for the Parsons steam turbines which are in use a 
guarantee was given that the consumption would not 
exceed 27lb. of steam at 140]b. per square inch per 
kilowatt per hour at full load. There are two sets, each 
of 500 kilowatt capacity, and they only occupy the same 
space as one set of ordinary direct-coupled plant, and the 
initial cost of the Parsons type is less than that of other 
direct-coupled sets of the same output. 

The Glasgow Corporation have largely increased their 
power of supply, and the construction of the two new 
generating stations at Port Dundas and at Pollokshaws is 
now practically finished. The Liverpool Corporation 
have also erected two new stations, which are 2} miles 
apart, and the total power now provided, including that 
of the older stations, is 40,000 horse-power, of which 
10,000 horse - power will be required for electric 
traction. At Bromley, in Kent, the new plant is now in 
full work, supplying current at 2000 volts with trans- 
formers. 

Supply of electricity began in Greenock early last year, 
and in view of the proximity of the town to the enter- 
prising city of Glasgow, the delay in obtaining a public 
serviceis surprising. Direct currentis employed at 600 volts. 
York supply station is completed, and has a capacity of 
10,000 8 candle-power lamps. The system adopted is the 
three-wire at 460 volis. St. Helens has now a very 
interesting supply station, with refuse destructors which 
consume about 200 tons of refuse per week. In August, 
1900, the Gloucester electricity works were opened, and 
the supply is at 450 volts direct. At Stockport the Cor- 
poration own the gasworks, but have also put down 
electrical plant, and have appointed the gasworks mana- 
ger as chief electrical engineer. The three-wire system 
is in use, and we understand that the tramways will 
shortly be worked by electricity. A station has also 
recently been completed at Rochdale. 

Looking abroad we may note that a Parsons steam 
turbine, direct coupled to a dynamo of 1000-kilowatt 
capacity, has been put down at Elberfeld, in Germany ; 
the generator produces three-phase current at 4000 volts, 
with 50 periods, and runs at 1500 revolutions per minute. 
At Chévres, near Geneva, the water power of the river 
Rhone is being still more largely used ; ten of the turbines 
are of 1200 horse-power, and each drives a two-phase 
generator direct. Some of these are by Brown Boveri, 
others by Thury, and others by the Geneva electricity 
works. In Australia the little town of Tamworth, 
N.S.W.., is usually credited with being the first to adopt 
street electric lighting. St. Petersburg is by no means 
behind the times, as three companies have erected 
stations. These are Messrs. Siemens and Halske, the 
Helios Company, and Electricité et Hydraulique de 
Charleroi. At Prague, with a population of about half a 
million, the new generating station was opened last year, 
and is probably the first in the world to supply simulta- 
neously and from a single set of bus bars the energy 
for electric tramways, electric motor service, and public 
and private lighting by the three-phase high-pressure 
alternating system. The current is transformed to 600 
volts direct current for the tramways and for lighting. 

There have been fatal accidents at Cheltenham, 
Blackheath, Newport, and Manchester - square, and 
the Dangerous Trades Committee of the Home-office 
have offered suggestions about work near high-tension 
switchboards, which we trust may receive attention. 

Passing now to the question of electric tramways, we 
must deplore the delay which has taken place in the 
adoption of the system in the County of London ; but the 
present year will probably see several lines at work. 
Overhead wires are already fixed as far as Kew Bridge, 
and will be carried a good deal further. Great opposition 
has been raised to the working of the line, on the ground 
that it will affect the magnetic observations now made at 
the Kew Observatory; but with the specially stringent 
requirements of the Board of Trade, we do not believe 
any difficulty of this kind will arise. In Boston, U.S.A., 
a difference of potential of 20 volts was observed between 
the ends of Brooklyn Bridge, and as much as 40 volts 
between the outskirts of the district and the power 
station. Under British Board of Trade regulations the 
P.D. must not exceed 7 volts, and at Bristol, on the 
tramways, we understand, it does not exceed 2 volts. 

In Birmingham the storage battery system has dis- 
appeared, so that all the electric tramways in Kngland 
are at present worked on the trolley system. The con- 
duit, however, is likely to be adopted in parts of London. 
An exhibition of tramway appliances was held at the 
Agricultural Hall during the past year, and many interest- 
ing novelties were shown, of which we may cite the 
Westinghouse conduit system and Newall’s electro- 
magnetic brake. At Southampton there are now 4} miles 
of line open and worked from the lighting station. 
Swansea was the first town in Wales to inaugurate 
electric tramways, and has now 53 miles open. Westing- 
house 8-pole 200-kilowatt generators are used. In 
November last the Grimsby and Cleethorpes Tramway was 
nearing completion, the engines are by the Robb Engineer- 
ing Company Limited, of Amherst, Nova Scotia—surely a 
strange coincidence in a district so near the large engi- 
neering works of Lancashire and Yorkshire. The 
Glasgow Corporation lines are. doing well, and amounts 
varying from £9000 to £12,500 ‘have been paid annually 
to the common good, and the reserve fund stands at 
£169,492. In Coventry a new generating station has 
been built, and new routes opened, making in all 83 miles 
of single line and two miles of double track; and in Hull 
extensions have been made. Norwich, a city with a 


population of only 115,000, has shown itself very enter- 
prising, and has 19 miles of track. This work has been 
carried out by the New General Traction Company, 
which has obtained a fifty years’ concession. The 
generators are by Westinghouse, but the engines by 


Browett-Lindley. In Sunderland the first portion, 15 


miles in length, of the new lines was open last August ; 
the cars have roof seats as at Leeds and elsewhere. 
The installation of tramways in Dublin, however, puts 
all the work in England into the shade, and both con- 
sulting engineer and the whole of the plant came from 
the United States. 

In Italy a great deal of work is being done. A large 
water-power station has been built at Paderno on the 
river Adda, and current is transmitted to Milan, a distance 
of about 20 miles. The energy is generated at 13,500 
volts on the three - phase system without step-up 
transformers, and the output is 13,000 horse-power. 
This current is used both for lighting and for working 
electric tramways. 

Another station developing 12,000 horse-power on the 
three-phase system at 3600 volts has been built at Porta 
Volta, and worked by steam. Both belong to the 
municipality of Milan, which has about the same popu- 
lation as Birmingham; and the tram fares are 3d. up to 
9 a.m. and #d. afterwards. We fear it will be some time 
before 25,000 horse-power is required for the supply of 
energy in a British town of the same size. 

At Sydney, N.S.W., there was in 1890 an experimental 
electric line put down from Randwick to Waverley; 
there is now, however, a large power station, with four 
sets of 850-kilowatt plant, with United States General 
Electric generators and Allis engines. A surface contact 
system has been in use for several months at Tours, in 
France, with underground conductors. 

Dealing next with electric railways, the Central London 
line was opened during the past year, and has worked 
adinirably. We hear, however, that some of the property- 
owners are complaining of vibration. The City and 
South London Railway has completed its extensions to 
Clapham and Moorgate-street, and the three-wire system 
has been adopted. We are happy to say that the whole 
of the plant is of British manufacture. Rapid progress 
is being made with the Waterloo and Baker-street Rail- 
way, and there is a large number of other schemes 
either approved or still awaiting parliamentary sanction. 
The Metropolitan and District Railway companies have 
been making experiments in electric traction upon their 
lines, and an experimental train has been run between 
Earl's Court and High-street, Kensington, for some time. 
Early in December tenders were opened by the Joint 
Electric Traction Committee, but as yet no decided steps 
have been taken. A paper has recently been read upon 
the possibility of working the portion of the Midland 
Railway between St. Pancras and Bedford by electricity ; 
but with the ordinary system of trains this appears some- 
what difficult of realisation. 

In Italy an ordinary gauge railway 65 miles in length, 
between Lecco and Sondrio, is being equipped. This line 
belongs to the Adriatic Railway Company. Current is to 
be generated at 20,000 volts on the three-phase system, 
and a transformer station will be placed every six miles, 
and will reduce the pressure to 3000 volts. About 7500 
horse-power is available at a waterfall 15} miles from 
Sondrio. Plans were exhibited at Paris. The Chicago, 
Harvard, and Geneva Lake Railway, 12 miles in length, 
is now worked by electricity, and used both for freight 
and passengers. The New York rapid transit tunnel is 
a most important undertaking, and is expected to be 
completed about three years hence. It will givea fifteen- 
minutes service between Haarlem and New York. About 
nine miles of the Paris Metropolitan Railway were 
opened for traffic in July last. There will eventually be 
about 26 miles of track. Westinghouse motors are used. 
The Burgdorf-Thun Railway, in Switzerland, is of great 
interest, and was recently completed. It is 25 miles 
long, and is worked by polyphase current without trans- 
formation into direct current. In the Bois de Boulogne 
a combined surface contact and trolley electric railway 
of a light character has recently been opened. The 
municipality of Buenos Ayres have adopted electric trac- 
tion, and have now 13 miles of double track. As the old 
horse car rails weighed 86 |b. per yard, and were still good, 
the Falk system of cast welding was used to join them 
together. 

At the Niagara Falls plant four new turbines, each of 
2500 horse-power, have been supplied by R. D. Wood 
and Co., of Philadelphia, and in the present year a Pan- 
American Exhibition will be held on the Niagara frontier, 
and power will be transmitted to Buffalo and the Exhibi- 
tion at 11,000 volts. In the Isle of Man it was found 
that the electric tramways required about 2200 horse- 
power during five months of the year, but that during 
the other seven months the demard was but small, so a 
water-power plant has been put down on the Laxey River 
that deals with this small load. The use of electric power 
transmission in factories is making great progress, and 
perhaps one of the best examples is that of Loewe and 
Co., of Berlin, which many of our readers had an oppor- 
tunity of visiting last year. 

The business in automobiles does not seems to make 
very rapid progress in this country, and the chief improve- 
ments come from abroad. At the recent show in 
Madison-square, New York, there were eight exhibitors 
in the electric class, and seventy vehicles of many 
different styles. A useful kind of electric street hydrant 
or electrant has also been brought out, with a 
coin-freed mechanism. At Newport, R.I., U.S.A., 
electric automobiles are now let cut on hire regularly. 
In November last the British Automobile Club held a 
competition in the neighbourhood of Chislehurst. 
Thirteen cars entered, of which seven were worked by 
Leecoll batteries. There was severe hill climbing, and 
the official day’s work was 343 miles. A voiturette has 
travelled from London to Brighton with a single charge, 
carrying two persons, and was propelled by two 2 horse- 
power motors at an average speed of ten miles per hour. 
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The Nernst electric lamp, of which so much was heard, 
is not yet regularly on the market, but about 800 lamps 
were shown in use at Paris by the Allgemeine Elek- 
tricitiits Gesellschaft, of Berlin. Artificial graphite is 
now being made on a large scale at Niagara Falls. The 
output for last year is said to have exceeded 200,000 lb. 
The production of carborundum has also considerably 
increased. 

The deposition of copper upon zine plates by electricity 
appears to work well in Belgium; and in England Fry’s 
process for the extraction of metals contained in refrac- 
tory ores requires a plant consisting of two Allis engines 
coupled direct to Crocker-Wheeler generators, each of 
400-kilowatt capacity. 

After seeing the important results obtained in the 
Reichsanstalt at Charlottenburg, and also at Sevres, the 
formation of a National Physical Laboratory has at last 
been decided upon, and 15 acres are to be rented in 
the Old Deer Park at Richmond. Electric furnaces have 
been so far improved that it is estimated 230,000 horse- 
power are now used, of which 185,000 horse-power is 
emploved in the production of calcium carbide and 
27,000 horse-power for aluminium. 

Rays of a somewhat similar class to Réntgen rays have 
been discovered by Becquerel, and afterwards the pro- 
perties of thorium and its compounds independently 
discovered by Mdme. Curie and by Schmidt. 

Electricity is now regularly used at public hospitals, 
and at St. Bartholomew’s transformers are arranged so 
as to give any pressure from } volt to 50 volts for baths 
and for cautery. 


SANITARY ENGINEERING. 


The beginning of another year has come without 
bringing with it anything wonderfully new with regard to 
sewage disposal, but for all that it has been a year of 
progress with many important works. We have looked 
in vain for the report of the Royal Commission; nor does 
there seem any immediate likelihood of its appearing. 
We hear a rumour that, perhaps, an interim report may 
be made during the course of the year; but it isonly a 
rumour, and we are unable to speak with any cer- 
tainty. One can but suppose that the Commission are 
finding considerable difficulty in arriving at their decision, 
and this is no matter for wonder when it is realised 
that systems of disposal which act so well in some 
places fail dismally in others. The present action of 
Leeds does not seem to help matters at all. Here most 
successful experiments were carried out with bacterial 
treatment, the sewage containing in addition to its or- 
dinary constituents, a considerable quantity of refractory 
manufacturing refuse. Now, however,a Bill is being 
promoted to obtain powers to take the sewage twelve miles, 
and, after some sort of treatment, to apply it to land. 
This certainly is not an artificial bacterial treatment pure 
and simple. We understand that already 1890 acres of 
land have been acquired, and that the whole scheme in- 
volves an expenditure of about £650,000. On the other 
hand, towards the close of last year, the Local Government 
Board sanctioned a scheme of bacterial treatment at 
Southwold without any restrictions whatever, and through- 
out the country there is considerable activity in connection 
with the various forms of sewage disposal. The Scott- 
Moncrieff process has been further developed, the latest 
installation being for Lord Hillingdon, near Cromer; and 
experiments are being carried out to determine the 
relationship which exists between different periods of 
anaérobic change and susceptibility to nitrification in 
standard filters. The Septic Tank Syndicate is carrying 
out a number of works, among other places at Exeter, 
Taunton, Wells, West Bridgford, Andover, Mcrecambe, 
Bramley, Limpsfield and Oxted, Thorverto: and Itchen. 
Cromer has been provided with tanks placed under the 
promenade and entirely hidden. Installations have been 
arranged for in Holland, Belgium, Spain, New Zealand, 
and the United States. Those at Vancouver have been 
completed and are in operation. A construction company 
has been formed for the introduction of the system into 
Holland, and sanction of the Local Government Board has 
been obtained for loans for works on this system by Yeovil, 
Walthamstow, Wells, Monmouth, Walton-on-the-Naze, 
and Devonport. 

After all, whatever method of sewage disposal is 
adopted, it is now fully recognised that the sewage is 
rendered innocuous by bacterial agency. It is the 
beneficent provision of Providence that this should be so. 
Had it been otherwise the world would have long since 
become uninhabitable. The wonder is that this natural 
action was not recognised and advantage taken of it 
before. It has become the custom to talk of bacterial 
systems of treatment as things separate and apart from 
all others. So they are in a way, because methods not 
used in other systems are employed. Yet it would be 
more correct to term them processes of treatment by 
means of artificially - cultivated bacteria. Some of 
these even are of not such entirely modern use 
as is generally imagined. We have quite recently 
heard of an adaptation of artificial bacterial treatment 
which has been practised in India for hundreds of years. 
The great palaces there have baths in every room, the 
water from which after being used is simply tipped on to 
the floor, where it runs away through a hole in the centre 
and collects in a masonry-lined tank dug outside. This 
tank is filled with charcoal, and, of course. forms a bac- 
terial contact bed. The application, however, apparently 
went no further. The average Oriental, be his nationality 
what it may,.is far from cleanly in his habits. The 
result is that the plague and other epidemics are ram- 
pant. It is not surprising, therefore, to hear that many 
of the cities of India are doing what they can, by putting 
their sewage disposal works on a satisfactory basis, to 
counteract this evil. For instance, Bombay, where the 
plague was so very bad, and where there are 700,000 of 
native population very much crowded together, the system 
is being re-modelled, andthe sewage turnedinto the sea at 
another and more satisfactory point. Poona is taking its 
sewage six miles to a sewage farm, and Surat is also 


having a sewage farm. Irom Cawnpore the sewage after 
treatment will be turned into the Ganges. Simla is 
laying down bacteria beds, and here it is interesting to 
note that the sewage in being taken to these beds has a 
fall of 1500ft. in half a mile. At Calcutta, also, new sew- 
age works are in progress. 

Possibly the largest sewage disposal works at present 
in progress anywhere—certainly in this country—are 
those of Glasgow. The whole scheme, to which we 
alluded in our last year's article, is now intended to deal 
with the sewage of 1,000,000 persons, and will cost some 
£1,250,000. The process used will be chemical precipita- 
tion, with subsequent filtration for the efiluent, the 
resulting sludge being sent to sea. This process still 
remains apparently the most suitable method where 
there are large aggregations of population—and this in 
spite of all the knowledge which has been accumulated 
with regard to bacterial action. Another large scheme is 
that of Cardiff, where £200,000 is being spent. Derby 
has a Bill in Parliament to obtain powers for sewage dis- 
posal, using bacterial beds. Now that Bristol has made up 
its mind about its docks, we are certain to hear something 
more in connection with the big scheme which was tem- 
porarily dropped last year. It will involve an expenditure 
of something over £700,000 and the sewage will be 
delivered direct into the Severn. 

Sewage disposal works by different methods are also 
under construction or consideration at Deal, Herne Bay, 
Hayward’s Heath, Pontefract, Tarporley, Colwyn Bay, 
Bilston, and Bideford. At some of these places the 
works are practically completed. 

Paris has been, and still is, in great trouble in connec- 
tion with its sewage. We have described the condition 
of affairs several times. Sewage farms have been 
formed in unsuitable places, and, moreover, in some cases 
five times the amount of sewage which these farms were 
stated to be capable of dealing with has been put upon 
them. The result has been disastrous. Wells have been 
permanently polluted and the foundations of houses de- 
stroyed. The municipal engineers, when carrying out 
the schemes, stated that all the sewage would be treated 
before being delivered into the river, and that the farmers 
and the river would greatly benefit. As a fact, the 
experiment has been such a failure that the crude sewage 
in quantities is still being poured into the Seine, and the 
farmers have found that though beetroot and other tubers 
grew to an amazing size, they could not get a good price 
for them since the quality was poor. They are combining 
to sue the municipal authorities for 300,000f. 

It will be remembered that some little while ago we 
described the sewage disposal works at Sutton, Surrey. 
Here originally the sewage was roughly screened before 
being put upon the contact beds. This screening has 
since been done sway with, and now the whole of the 
flow of sewage first of all passes through a lightly-covered 
scum tank, the capacity of which is equal to one-fifth of 
the daily flow. In this connection it is interesting to note 
that the septic tank at Belleisle, Exeter, has a capacity 
equal to about eighteen to twenty hours’ flow. For the 
new works at Yeovil the tanks are to be equal to one and 
a-half times the expected dry-weather flow. In experi- 
ments carried out at Manchester, it was found that 
satisfactory results could be obtained if the capacity of 
the septic tank was one-half the daily flow. Results vary 
greatly with circumstances and locality. For instance, at 
Leicester, with an experimental septic tank, the capacity 
of which was nearly equal to one day’s average tlow. the 
results have not been at all good, and sludge has collected 
in large quantity. We may mention that at Exeter the 
gas generated in the septic tank is utilised for lighting the 
works by burning in conjunction with incandescent 
mantles. The gases are also used for heating a boiler 
which supplies steam to an 8 _ horse-power steam 
engine. 

When considering the whole question of sewage dis- 
posal it is borne in upon us more and more that Nature 
never intended man to live together in Jarge numbers or 
to stop continually in one place. As long as he is 
nomadic there is no sewage to worry about. Congrega- 
tion in towns makes primitive methods of disposal on 
the site where produced out of the question. An 
abundant water supply does not add to the ease with 
which the problem may be solved. The employment 
of cesspits in towns—though their action in the 
country may be eminently efticient—is impossible with 
safety unless they are frequently cleansed. This process 
even is attended with disagreeable concomitants. At the 
beginning of the nineteenth century there was no proper 
method of sewage disposal. Here in London the cesspit 
was in extensive use and the overtiow went into stinking 
ditches, where the fluid remained stagnant and spread 
disease. It was illegal at the beginning of the century to 
turn sewage into the various streams flowing into. the 
Thames in London, or into the river itself. Indeed, 
water for drinking purposes was taken from the river 
both at Charing Cross and London Bridge. The permis- 
sion to use these streams for sewage rendered matters 
better for the time, but the river gradually got into such 
a foul condition that in spite of the rigorous measures 
since taken both above, in, and below the City, the river 
has by no means recovered its ancient purity. London 
is, however, wonderfully healthy and well drained, and in 
a much better condition than Paris, in spite of its larger 
population. Other cities have the same troubles, and 
they are meeting them in their own way. Sewage dis- 
posal as we now know it is, without question, wholly the 
growth of the nineteenth century; and far advanced as is 
the science of to-day as compared with what it was one 
hundred years ago, the matter is still only just in its 
infancy. 

WATER:SUPPLY. 

It is extremely interesting to note the progress of water 
supply during the century which has just come to aclose. 
It is well nigh incredible, having regard to the trouble with 


which the ancient Romans sought to procure and maintain 
an ample supply of pure water, that this important ques- 


tion should, during the middle ages and afterwards, have 
been practically disregarded both in this country and on 
the Continent. It was so, however, and it was only during 
the 19th century that the real awakening came and the 
many gigantic water schemes entered upon. The develop- 
ment has been very rapid. To take our owncountryas an 
example, there are at the present moment some 700 water- 
works undertakings in Great Britain and Ireland. Of 
these only thirteen had a definite existence before the 
beginning of the present century. The great majority 
were not formed before the middle of the century. The 
700 just mentioned is the number of works of any 
importance owned by companies or public bodies, and do 
not take into account the many private concerns, which, 
though sinall when considered separately, together repre- 
sent a considerable outlay of capital. Indeed the whole 
sum invested in waterworks undertakings is very large 
indeed, and almost all of it has been expended during the 
past century. Of course, it is not to be supposed that 
there was no water.supply or even any organised supply 
before this time. There has always been the need for 
water and it has had to be met. When, however, the 
population was small and scattered the difficulties of 
supply were so much less, because, for one thing, the con- 
sumers lived largely near to pure running water and could 
help themselves. Then, too, the requirements per head 
of population were not nearly so great a hundred years ago 
as they are now, and people did not worry themselves about 
the purity of the water. The existence of bacteria was 
unknown, and we do not suppose for one moment that 
life waz one whit the less happy on this account. It was 
when the population began to increase and to flock from 
the country to the towns that the necessity for concerted 
schemes of greater magnitude than before became really 
pressing. This migration to towns from the agricul- 
tural districts has been one of the features of the century. 
At the present time the waterworks of the thirty-six largest 
towns supply water to over one-third of the entire popula- 
tion of the United Kingdom. Perhaps to a great extent 
it is the improvements in water supply which have rendered 
possible this aggregation of persons round a limited 
number of centres, and not vice versd. In any case the 
improvements have been very great. At the beginning 
of the century the steam pumping engine was only just 
coming into extended use. The majority of supplies 
were distributed by gravitation. The pipes employed 
were largely of wood or lead. The effective head of 
water was in many instances small. There were isolated 
instances, of course, where matters were all that eould be 
desired. Plymouth, with its supply dating from the time 
of Drake, may be mentioned among such places, which 
were generally localities where the conditions madea gravi- 
tation scheme a success. There were, however, many towns 
where a gravitation supply could only embrace certain of 
the low-lying portions. The remainder had to depend 
for the most part on wells. Thisinitself must have been 
largely instrumental in governing the sizes of towns. 

Four only of the existing London companies were 
formed before 1801. The earliest of these, the New 
River Company, was supplying about 10 million gallons 
a day—less than a quarter of its present supply. There 
was no attempt at filtration, the first use of sand 
filters being by the Chelsea Company in 1829. The 
pipes of the New River Company were just before the end 
of last century all of wood, though shortly afterwards they 
were changed to cast iron. It was the same with the 
other companies. Just before the end of the century, 
too, this company used a steam engine for the first time. 
The Lambeth Company was established in 1785. It used 
a 20 horse-power engine to pump unfiltered Thames 
water, taken just opposite Charing Cross, to its con- 
sumers through wooden pipes. The Grand Junction 
Water Company was not formed till 1811, but the Grand 
Junction Canal Company obtained powers in 1798 to 
supply water from its canal; the Water Company after- 
wards taking over this original supply, and subsequently, 
in 1826, changing to the Thames at Chelsea. The East 
London supply began with the Shadwell Waterworks in 
1681, the present company being established in 1807. 
The Southwark and Vauxhall Company had its origin 
from a small private concern dating from 1771, joined to 
the old London Bridge Waterwheel Works purchased from 
the New River Company in 1822. One might go on 
enumerating examples of this kind, but space will not 
permit of it. Suffice it to say, for the present, that the 
eight companies as they exist at present are in large 
measure the result of the absorption of a number of smaller 
concerns. Thus the New River Company acquired the 
London Bridge Waterworks, the York-buildings Water- 
works, the Hampstead Wateworks, the North Middlesex 
Waterworks, and the Bush-hill Waterworks. 

While referring to the London companies it may be 
interesting briefly to record the works which they have 
carried out during the year. The New River Company 
has added to its mains 3200 supplies, and now serves an 


/ added population of 23,000 more than in 1899. A new 


chalk well and pumping station at Whitewebbs, 
Infield, have been brought into regular use. An enlarge- 
ment of the ancient channel of the New River between 
Ware and London has been further continued, and the 
new reservoir on the top of Hampstead Heath, at 450ft. 
above sea-level, has been putinto service. The Lambeth 
Company is raising the banks of its reservoirs, and is 
constructing two additional reservoirs. It is also laying 
a fourth 30in. main from Ditton to Brixton. Last year 
it obtained powers to make an extra draught from the 
Thames, making its total allowance 45 million gallonsaday. 
The Kent Company is engaged in duplicating its wells at 
Southfleet and West Wickham, and is sinking o 
new: well in the parish of Darenth. The West 
Middlesex Company has nearly completed laying a 
42in. main from its works a{~Hampton to subsidence 
reservoirs at Barnes—a distance of ten miles. 
The tunnel by which it“ goes under the river at 
Richmond is completed. Three filter beds have been 
constructed at Barn Elms, and pumping plant is now 
being erected. The Chelsea Company has completed 
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during the year the construction of two additional 
service reservoirs of an aggregate capacity of 11 million 
gallons at Patney Heath, and the raising of the subsi- 
dence reservoirs at West Molesey, thus increasing the 
capacity from 140 to 190 nillion gallons. The South- 
wark and Vauxhall Company is about to construct four 
covered service reservoirs, with a total capacity of 
52,000,000 gallons, at Honor Oak. The bricks required 
are being made on the ground by the company itself. 
The East London Company has continued the construc- 
tion of its two new storage reservoirs to contain 1200 
mnillion gallons. These, with their accompanying works, 
will probably still take about two years more to com- 
jlete. The new pumping stations at Rammey Marsh 
and Ponder’s End are nearly completed, and the erection 
of the two large engines at Lea Bridge has been finished. 
During the year an Act was obtained authorising the 
construction of two additional reservoirs to hold about 
5300 million gallons. The Grand Junction Company has 
completed the erection at Hampton of a new inverted 
cylinder triple-expansion pumping engine, capable of 
pumping five million gallons daily under a head of 180ft. 
of water, supplied with steam at 160 1b. pressure from 
Babcock pais Wilcox boilers. 

The Staines reservoirs, which it will be remembered 
are being constructed for the Grand Junction, West 
Middlesex, and New River Water Companies, under the 
direction of Messrs. Walter Hunter and R. E. Middleton, 
have made great progress during the year. The northern 
reservoir is in a very advanced state, the greater portion 
of the banks being completed to their full height and half 
the concreting of the internal slopes finished. The 
southern reservoir is also well advanced, while the 
tunnels and upstand towers for the inlet and outlet 
works are nearly completed. The engines and boilers 
are being fixed, and the engine-house is being roofed in. 
The large steel mains from the engine-house to the 
reservoirs and the aqueduct from Bell Weir to Hampton, 
are nearly completed. The distributing reservoir at 
Hampton is in a forward state, and much progress has 
been made in laying the delivery mains to the various 
companies’ works. About 1800 men have been em- 
ployed during the year. 

The scheme of intercommunication suggested by the 
Royal Commission in their interim report, and pro- 
visionally approved by the Local Government Board, is 
now taking definite shape. Drawings and estimates are 
being prepared for submission at an early date. The 
companies have framed new regulations which have been 
submitted to the Local Government Board for approval. 
In the early part of last year the final report of the Royal 
Commission on London Water Supply was published and 
dealt with in these columns. We need therefore do no 
more at present than merely mention some of its salient 
points. The purchase of the undertakings of the com- 
panies by a State constituted and controlled body was 
recommended. It was definitely decided that the London 
County Council were not the proper body to purchase, 
and the Welsh scheme of the Council was decided against 
on practically every point. Notwithstanding this, the 
Council again have a Bill this session for the purchase of 
the company’s undertakings, and went so far as to 
approach the President of the Local Government Board 
with a view to obtaining his support of the Bill. This 
they did not succeed in obtaining, but on the contrary, 
were told that it was the intention of the Government 
to take steps in the matter in the next session but one— 
there being no time to do so next session. 

General progress during the past year has practically 
been a continuation of the works to which we drew 
attention last year. Some of these have been brought to 
successful conclusions. Others are still in course of being 
carried out. We have heard very little about the Der- 
went Valley scheme, by which Derby, Leicester, Sheffield, 
and Nottingham are about to obtain additional supplies. 
There is, however, a Bill lodged in Parliament which 
seeks permission to change the position of No. 3 reservoir 
to Rope Woodlands, which is presumably a better site 
than that originally decided upon. Bradford has not 
long completed very extensive new works. These formed 
the subject of a paper read before this year’s meeting of 
the British Association. We reproduced this paper at 
length in our columns at the time. Bradford was one of 
the places which had an organised water supply at the 
beginning of the century. The population in 1744, when 
the works were started, was some 4000 to 6000, and the 
supply some 33,000 gallons a day. Comparing this with 
other places is interesting. Thus at Liverpool in 1799 
the whole of the public supply flowed through a small 
reservoir “‘ the size of a gentleman’s bath.’’ Then, too, 
Glasgow in 1804 had a population of some 90,000 persons, 
and it depended for its supply on thirty public wells. 
Such examples might be given in large numbers, but 
Glasgow, with its present population of over 730,000—a 
multiplication of eight times in a century--forms as good 
an example as one could wish of the tasks of supplying 
water, which have, during the last hundred years, had to 
be undertaken by engineers. 

The water Bills in Parliament, beyond those to which 
we have already drawn attention, do not call for lengthy 
mention. There are in all some seventy Bills, and they 
are nearly all devoid of anything save local interest. 
Leeds, Harrogate, and Ripon, however, are all of them 
desirous of constructing reservoirs on the same or nearly 
the same site, and there will probably be a considerable con- 
test before Committee. The Government, however, have 
shown pretty clearly in the case of the Derwent scheme, 
where there were four claimants for the same thing, what 
their views are in such instances, and it may reasonably 
be expected.that some sort of division will be arrived at 
by which all three places may get a reasonable share. 
Salford, Manchester’s near neighbour, is seeking to 
compel the larger city to give it a supply of water on 
fixed terms. Beyond these there is nothing very remark- 
able, there being only a somewhat larger crop than usual 
of seekers for powers to acquire sites, and construct works, 
or to sell them. 


Paris has been in trouble during the year by reason of 
the contamination of one of its principal sources of 
supply—that of the Vanne. The supply from this 
source is 100,000 cubic metres a day, out of a total of, say, 
240,000 cubic metres. The misfortune was all the more 
marked seeing that it was Exhibition year, and because 
the new supply from the Loing and Lunain, which was 
expected to yield 50,000 cubic metres, was late in com- 
pletion, and only as a fact yielded some 25,000 cubic 
metres. New York is still considering the question of its 
water supply. The past year has seen the presentation 
of a masterly report by Mr. John R. I’reeman, which was 
discussed by us at some length when it appeared. 
Bombay is carrying out extensive alterations in its water 
supply, by means of which it will have a constant and 
ample service. With regard to the Elan Valley works 
for Birmingham’s supply, we have so recently illustrated 
and described the condition of these that there is little 
more to say. The weather during the past year has not 
always been favourable for work, which has not, in con- 
sequence, progressed quite so fast as was anticipated. 
The great works on the Nile have made most satisfactory 
progress. During the year we have been enabled to 
fully illustrate and describe this magnificent piece of 
engineering. There are numerous other big schemes in 
course of construction. but we must content ourselves 
with just mentioning that waterworks are under construc- 
tion or consideration at Newport, Mon.; Northam, Great 
Torrington, and Paignton, Devon; Melton Mowbray, 
Faversham, Burgess Hill, Stratton and Bude, Penrith, 
and Bideford, and many other places. 

In conclusion, we would just brietly draw attention to 
two features in water supply which have been prominent 
of recent years. First, there has been an increasing 
tendency to go further away from the place of consump- 
tion in order to obtain the purest water possible. Thus, 
Glasgow has gone to Loch Katrine; Manchester to 
Thirlmere ; Liverpool to Vyrnwy; Birmingham to the 
Elan Valley; Leicester, Nottingham, Derby. and Sheffield 
to the Peak District: Paris, with four aqueducts, to 
different parts, varying from 64 to 108 miles away —and 
hosts of others. This has been necessitated by the 
pollution of waters nearer at hand. The second ques- 
tion, which has been much discussed of late, is the 
amount of water necessary per head. The question, 
broadly taken, resolves itself into a question of waste. 
That this is very large in some places is well known, 
and great efforts are being made to preventit. In this 
country, however, we are very much better off than in 
America, where the supply per head is as much, in some 
cases, as 200 gallons a day. The waste is enormous. 
In New York alone the calculated curable waste is as 
much as 65 gallons a head per day—nearly double 
London’s total supply. 


GAS SUPPLY. 


The gas industry came into being early in the century 
which has just closed, and rapidly assumed great propor- 
tions, especially in this the country of its origin. Even 
to the present day it remains essentially a British 
industry, and many important gas undertakings abroad 
are financed by British capital and in charge of British 
engineers. It is gratifying to national pride to be able to 
point to so large and progressive an industry as one in 
which English practice continues at the end of the 
nineteenth century to be closely followed wherever coal 
gas is made. In some measure the ascendency of 
English gas engineering has latterly been maintained by 
the readiness with which useful innovations from every 
source have been adopted by our engineers, and so 
grafted on existing methods and practices that sub- 
stantial improvements have been achieved. Moreover, 
the gas industry has never during the ninety years of its 
existence been in a more vigorous or healthy state than 
in the closing years of the nineteenth century. It enters 
on a new century with every prospect of continued 
growth and increasing importance. Changes in manu- 
facturing methods will inevitably be introduced, and, 
indeed, are even now impending, but there is every 
reason to believe that the distribution of combustible gas 
from central stations for the provision of light, heat, and 
power in populous districts, will continue to expand for 
many years to come. 

The century was brought to a fitting close, so far as 
the gas industry was concerned, by unusually large 
increments in the consumption of gas during the last 
twelve or eighteen months. Taking the latest available 
figures, viz., those for the twelve months ending 
June 30th last, and the districts supplied by the three 
large metropolitan gas companies as typical, we find an 
increase of nearly 5°9 per cent. over the consumption 
during the preceding twelve months. The gas consumed 
in London in the year ending June 30th last actually 
reached the enormous total of 35,132 millions of cubic 
feet. These figures retlect the vitality of the gas industry 
in the metropolis, where in 1807 the first trial of public 
lighting by means of gas was made in Pall Mall. From 
that date to the present day the consumption of gas has 
shown an almost uninterrupted increase, despite the ap- 
pearance of the then unheard-of rivals in the field of 
artificial lighting—petroleum and electricity. Indeed, 
they engendered a healthy competition, through which 
some of the previously dormant capabilities of illuminat- 
ing gas became displayed. 

The increased consumption in the metropolis has not 
been uniformly distributed between the three companies, 
for the South Metropolitan Company succeeded in 
securing about 9°8 per cent., against 3°9 for the Gas 
Light and Coke Company, and 6°5 for ‘the Commercial 
Company. There is no doubt that thehigh price charged 
by the Gas Light and Coke Company to the majority of 
its private consumers hinders the natural growth of its 
business. There appears to be no prospect of immediate 
improvement, for the root of the evil lies, in our opinion, 
in the secretarial department and court of the com- 
pany. The engineering staff is second to none, but 
it is hampered at every turn. The day of reckon- 


ing, however, must come shortly, for Parliament 
has shown a determination to refuse further capital 
— to the company until substantial reforms are 
made. 

The past year has been irksome to the management of 
every gas undertaking, by reason of the high price and 
scarcity of coal. On the average coal has cost at least 
7s. 6d. per ton more than in the preceding year, and a 
part only of this increased expenditure has been recovered 
by the higher price realised for coke. Consequently it 
has been found necessary in the majority of cases to raise 
the price charged for gas. An increase of 5s. per ton in 
the net cost of coal—i.e., after making allowance for the 
enhanced value of coke—is equivalent to an additional cost 
of 6d. per thousand cubic feet of gas, and this has actually 
been the average increase in the price charged by 
important gas concerns. The increase has been rather 
more in the case of undertakings which were entirely 
dependent on their coal supply for gas production than in 
cases where carburetted water gas plant offered an 
alternative means of manufacturing gas from coke and 
oil. Moreover, in the early part of the year there was 
great difficulty in obtaining deliveries of coal at all, and 
in many towns a full supply of gas was barely main- 
tained. 

The important legislative work of the year in regard to 
the gas supply to the metropolis has been already deal 
with critically in our columns. The salient points by 
which it will hereafter be remembered were the disinclina- 
tion of Parliament to aid the present management of the 
Gas Light and Coke Company by granting further capital 
powers, the reduction by two candles of the statutory 
illuminating power of gas supplied by the South Metro- 
politan Gas Company, and the untrustworthiness of the 
ex parte photometrical work conducted for many years past 
on behalf of the London County Council. The evidence 
tendered in this connection, however, taken in conjunction 
with official reports, shows that the gas supplied by the 
South Metropolitan Gas Company during the year has 
been distinctly inferior to that of the other two metropolitan 
companies in respect of both illuminating power and con- 
tamination with sulphur compounds. 

New works and extensions have been carried out during 
the year only in very urgent cases, owing to the prevalent 
high cost of materials and labour. Many important pro- 
jected schemes have been held over pending the super- 
vention of more favourable conditions for constructive 
work. Modifications of existing processes of gas manu- 
facture have been discussed, in view of the more general 
adoption of lighting by incandescence, for which gas of 
high illuminative value is inferior to non-illuminating 
water gas. It is evident that the first few decades of the 
new century will witness great changes in gasworks pro- 
cesses. Carbonisation of coal will be conducted more 
nearly in accordance with coke-oven practice, and the 
gas thus obtained will be supplemented by water gas, 
which will probably be carburetted to a slight degree by 
means of petroleum or tar products. It is clear that a 
fierce struggle for supremacy is impending between the 
carbonisation process aid modern processes of water gas 
production, and it would be rash at present to prophesy 
which—if not both—will ultimately survive. One thing 
is certain, gas of high illuminative value, according to 
existing standards, is doomed to an early extinction. 

An International Gas Congress held in Paris in Sep- 
tember, and the annual meetings of the Gas Institute and 
the Institution of Gas Engineers. were productive of some 
useful contributions to the technology of gas manufacture. 
Installations of high-pressure gas lighting on the incan- 
descent system were introduced in the streets of Paris and 
recently in a few places in London, and afforded striking 
illustrations of the immense potentialities of this method 
of lighting, which has also been successfully used in light- 
houses. The early years of the new century will witness 
a great development of the use of gas under high pressures 
for lighting purposes, and improvements generally in gas 
lighting by incandescence, the popularity of which is 
rapidly extending. 

Acetylene lighting has made some progress during the 
year in this country, and much more in Germany and some 
other parts of the Continent where coal gas, petroleum, and 
other artificial illuminants, are dearer than here. Calcium 
carbide has been obtainable in bulk at very low prices, and 
many works have found its manufacture no longer 
remunerative. 


WAR MATESIAL. 


There have been no striking developments in war ma- 
terial during the past year. It is, indeed, considered 
by many to have been a resting year, a period of prepara- 
tion rather than of production. Many hard lessons have 
been learnt in South Africa, and their effect upon war 
material is already becoming evident. Orders, it is 
stated, have been placed for guns of longer range and 
heavier calibre than had been considered practical for 
field service till the Boer artillerists had demonstrated the 
possibility and advantages of using them. The new 
field gun is to be of 4°Tin. calibre, and will pro- 
bably differ but little from the weapon of the same 
size which has gained a well justified popularity on ship- 
board. How these guns are to be manned and manwuvred 
in field service is not yet certain. In India oxen will 
probably be employed. Experiments are now in progress 
with the 5in pieces. This is not the place to discuss the 
desirability of using such heavy weapons for field service, 
but attention may be directed to a letter which appeared 
in the Times of December 28th from an officer at the front 
who defends the 12-pounder gun. We now know that they 
can be used, and there is but little room to doubt that all 
the first-rate Powers will provide themselves to meet special 
contingencies with heavier and longer guns than have 
been hitherto considered proper to field serviee. It is not 
without significance that certain field batteries of the usual 
12-pounder size have been ordered in Germany. We are 
speaking solely from the artillerist’s point of view. We 
have every reason to believe that we are correct in saying 
that the German guns are accompanied by German 
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carriages. Now the German quick-firing field carriage 
differs in several important respects from those recom- 
mended by our military advisers. In the first place, the 
wheels are smaller in diameter; secondly, the trail is 
more solid in design; and, thirdly, the recoil cylinders 
in carriages fitted with them allow the gun to travel back- 
wards much further than on the British carriage. All 
these features tend to reduce the jump of the carriage, 
and permit the use of more powerful charges and increased 
muzzle velocity without decreasing the rate of fire. It 
should be, however, remarked that recent experiments 
tend to show that after a certain length of recoil has been 
reached the jump is rather magnified than diminished 
by further lengthening. We suggest that it may be 
the purpose of testing the advantage of this type of mount- 
ing that has induced the Government to place orders with 
a German firm. If the carriages are found to give satis- 
faction, the prejudice against the small wheels which still 
obtains with many artillery officers should be overcome. 
In smaller arms, too, valuable experience has been gained 
by the South African war, the value of which will not be 
seen thoroughly till peace is restored and there is time to 
think things over. In the first place, the ‘‘ pom-pom,” a 
large calibre automatic gun, has fully established its 
position, but on a peculiar basis. As far as evidence vet 
obtainable goes, it appears to be a peculiarly harmless 
piece, thus supporting the views of those who contended 
from the first that it was unnecessary. Its claims to 
value are cousin to the claims of the Chinese war mask, 
the Indian’s war paint, or the savage’s battle-cry. Its 
moral effect is altogether out of proportion to its dan- 
gerousness. The magazine ritle has embarrassing virtues. 
It has rendered it difficult to be economical of ammuni- 
tion, and has led indirectly to many surrenders. The con- 
ditions, of course, are favourable in South Africa to its 
spendthrift habits. Men have been through many actions 
in this campaign and have never seen the enemy they 
were attacking; all they have done was to maintain an 
incessant rain of bullets over a specified zone. Ina 
European war the case would be different, and the advan- 
tages of a the repeating rifle would be more pronounced. If 
its full advantage is to be ensured it would seem to be a 
natural course to encourage rapidity of aim by suitable 
courses of target practice. The present Bisley com- 
petitions—with certain exceptions—rather unfit than fit 
the soldier for modern warfare. The question of pro- 
tection for troops has passed again now that the principal 
actions have been fought and won. We cannot help 
thinking, however, that it is a pity that advantage has 
not been taken of the war to test several methods, and so 
settle at once a vexed question. 

When we turn to heavy ordnance we find but little 
progress to record in either our own or foreign lands. 
America is bringing to completion the most powerful gun in 
the world—a weapon of 16in. bore, firing a projectile over 
a ton in weight, with a calculated maximum range of 
over twenty miles. It is characteristic of America that 
she should make such a gun, but we may be permitted 
to doubt if it will be found valuable enough to 
account for its cost of manufacture, its disadvan- 
tages of use, and its expensive upkeep. In the American 
navy the 6in. quick-firing gun seems to be re- 
placing the din. piece, which was for some years 
considered the standard secondary armament of United 
States ships. A 6in. gun, 46 calibres long, has been 
tested, and with a powder pressure of 17 tons has reached 
a muzzle velocity of 3000 foot-seconds. To keep the 
same velocity with a lower pressure, 6in. guns for the 
future are to be 50 calibres long. Guns of din., 4in., and 
3in. calibre, 50 calibres long, are also in progress, and a 
45 calibre Tin. gun is alsoin hand. The American 12in. 
40 calibre gun has given a velocity of 2854 foot-seconds, 
with 16} tons pressure, making it the most powerful 12in. 
in the world. The results of the firing tests of the Kear- 
sarge have resulted in the ordering of superimposed turrets 
for three new ships, although there is a lack of unanimity 
as to the wisdom of adopting them. Of our own heavy 
ordnance there is but little to record. - An important 
modification has been made in the 12in. gun, its length 
having been increased by five calibres, which will add 
imaterially to its power without greatly increasing its cost. 
Guns on this design have been in progress of construction 
for some two years past, but H.M.S. Irresistible will 
be the first vessel to be provided with them. Among 
smaller arms we have heard of no radical changes, but 
there appears to be a tendency in more than one navy to 
discard the metallic cartridge case and revert to separate 


loading. The rival claims of the two systems are well 
known. Armour has maintained its position, but with no 


striking developments. Ships of war are fully discussed 
in our columns as the occasion arises. The most notable 
development to record is the proposed armoured bottom 
of the new Russian ship Borodino. Itinvolves an entirely 
new principle, one not unthought of, but one not put in 
practice in any existing ship, and, if generally adopted, 
will tend to revolutionise naval tactics by removing the 
danger and moral effect of the torpedo. 

The artillerists of the young century have only one 
problem before them. It is the reduction or arrest of 
erosion. When that has been solved, either ordnance or 
the art of artillery will undergo remarkable changes. 
There will be then no difficulty in using pressures greatly 
exceeding that which is now employed, producing a 
corresponding increase in muzzle velocity and augmented 
range. The sea fights of the future under such con- 
ditions, with improved ships and accurate range-finders, 
may be fought at ranges almost beyond the ken of un- 
aided human vision. It is to be hoped that before that 
time arrives the progress of civilisation, intellect, and 
humanity will have consigned all weapons of war to the 
museum of the antiquary, and that other methods than 
war may have been discovered for preserving the peace 
and virility of men and nations. 


CHEMISTRY. 


The last year of the century which has now been 
completed has brought forth nothing in the science of 


chemistry or in its practical applications which is of 
striking and obvious moment. Perhaps the great dis- 
covery, the luminous generalisation or the new utilisation 
will appropriately be made in 1901. Should nothing of 
the kind occur, it will be consoling to consider that de- 
marcation of time by centuries is a purely artificial 
arrangement ; and that there exists no particular reason 
why events should fit themselves to arbitrary divisions. 
Although during the past year there has been nothing 
of first-class importance, yet we may chronicle some 
results of that great flow of steady and persistent work 
which is carried on unceasingly, without pause and with- 
out haste, by the disciples and servants of our science. 
Among other matters there has been an inquiry into the 
efficiency of what is certainly fundamental, namely, the 
methods by which chemistry is taught. In Professor 
W. H. Perkin’s address to the Chemical Section of the 
British Association existing methods of teaching were 
discussed, and reasons for viewing them with dissatisfac- 
tion were adduced. The conclusion arrived at was that 
purely routine analytical training was a mistake, and 
that some method of inculeating a scientific attitude 
of mind, by instigating research, offered better hope. 
For the general student, who learns something of che- 
mistry as part of a liberal education, it is possible 
that this course presents advantages; for him who is 
intent on becoming a chemist by profession we consider 
the procedure undesirable. Teaching by means of 
semi-quantitative repetitions of classical experiments 
bears the same relation to a sound and rigorous 
training in the principles of chemistry, followed by the 
wholesome drudgery of analytical work, as does ** chatter 
about Shelley’’ to the laborious acquisition of a real 
literary knowledge. But whatever may be individual 
methods or views, it is matter for congratulation that our 
professors are beginning to regard their own methods of 
teaching with suspicion. Those of us who are acquainted 
with the ill-stocked mind and flabby reasoning of the 
average student turned out as fit to begin the practice of 
his profession, will welcome any change in the direction 
of full and thorough teaching. Perhaps one of the most 
interesting discoveries of the year is that of the existence 
of aclass of substances analogous to calcium carbide, but 
containing silicon in place of carbon. CaSi., BaSi., and 
SrSi.—the three silicides of metals of the alkaline earths 
—have been prepared by heating a mixture of the oxides 
and silica with carbon in the electric furnace. They are 
bluish-white crystalline bodies, and, like the carbides, 
are decomposed by water, with the difference, however, 
that they yield silica and hydrogen instead of a com- 
pound of silicon and hydrogen analogous to acetylene. 
But when the decomposition is effected by hydrochloric 
acid instead of water, the calcium compound yields 
Si, H., analogous to C,H, ; the analogy is far from per- 
fect, for Si, H, is a yellow crystalline solid, in no way 
resembling the gas acetylene. The electric furnace is 
now not merely an instrument of research, such 
as this, but an industrial apparatus of daily use. 
Recently, besides calcium carbide, carborundum, 
graphite and the like, with which we are already familiar, 
the element silicon, until lately a chemical rarity, has 
been prepared in this way in quantity and of fair purity, 
e.g., about 95 per cent. The old question of the cause 
of the passivity of certain metals—iron being the best- 
known example—has been revived by Hittorf’s researches 
on the electrolytic behaviour of chromium, and this year 
has been further discussed by Ostwald ; it would be rash 
to say that definitive conclusions have yet been reached ; 
the matter is one for further study. As has been usual 
in recent years, the army of physical chemists has been 
at work chietly in investigating electrolytic phenomena, 
and their researches have been fruitful in data for some 
future generaliser, and for application in those industries 
which depend on electrolysis. At present the influence 
of these elaborate measurements on practical electrolysis 
has been insignificant. In this last-named field there can 
be recorded little new, except the steady increase in the 
number of factories working on lines which are already 
well understood. A good deal of attention has been 
given to the preparation electrolytically of hydrogen and 
oxygen from water, and several excellent forms of 
apparatus have been devised. The outlet for the gases is 
small, being almost confined to the filling of military 
balloons, the oxygen, of course, going to waste, or at best 
competing with the gas prepared by chemical means. 
For the electrical or the electrolytic reduction and sinelting 
of iron we still wait. Processes for reducing, as distinct 
from refining, copper ore are “ on the point of being put to 
work on a practical scale ’”’—as they have been any time 
this twenty years ; perhaps something may be done before 
the close of the present century. Micro-metallography is 
now an accepted laboratory method; no investigator or 
practising chemist who concerns himself with the 
pathology of metallic materials, can afford to neglect its 
aid. Some little stir and a good deal of laughter was caused 
by the startling announcement of the transmutation of 
phosphorus into arsenic. The evidence put forward in 
support of this statement would have appeared incon- 
clusive to a court-martial, but it was sifted with praise- 
worthy diligence by sundry of the serious-minded, who 
are pained rather than entertained by a palpable blunder, 
and solemnly pulverised a phantom. The ‘ discovery ”’ 
has gone the way of other chemical myths which relieve 
the tedium of truth from time to time. The element 
arsenic has indeed been much to the fore; it has been 
found in unexpected places, notably in phosphates, which 
are freely used medicinally ; of its occurrence in beer we 
will not speak, the matter being too recent to need to be 
recalled here. A proprietary remedy, said to contain 
mnagnesium peroxide, a body unknown to chemists, has 
been prepared, advertised and exploded. Another per- 
oxide, which has an objective existence, viz., sodiun 
peroxide, has caused something of a scare at Hiogo, 
Japan. Sodium peroxide when acted upon by water 
evolves inuch heat, and at the same time is so powerful 
an oxidant that in contact with both water and organic 
matter it may cause a fire; this happened in unloading 


certain cases on to a lighter, the accident being traced in 
due course to bad packing. There is no reason for alarm 
if the most obvious and necessary precautions are taken 
for handling this substance, and it would be a pity if one 
piece of carelessness were to hinder the general employ- 
ment of a new and useful chemical. 

Retrospects such as are everywhere appearing, con- 
trasting the condition of things at the beginning of the 
present century and of the last, are apt to be tedious 
reading ; perhaps the public is a little surfeited with the 
chorus of self-congratulation with which it has been 
saluted from all quarters. But at the risk of a like 
fatuity, we will touch briefly on this perilous topic. 
It may be said without exaggeration that in 1801, chemical 
industry as we know it now did not exist. Vitriol and 
certain salts were manufactared, mineral pigments were 
prepared, dyeing, brewing, metallurgy and other chemical 
industries were practised, but allin a cumbrous, imperfect, 
and empirical manner. It was only at the close of the 
eighteenth century, at the time of Lavoisier, that modern 
chemistry came into being, and its application to the 
needs of daily life was naturally not immediate. At the 
present moment the venerable process of vitriol making 
in lead chambers is on the way to be reckoned obsolete ; 
it is more than possible that this century’s sulphuric 
acid will be prepared from sulphuric anhydride directly 
synthesised from SO, and O. It is interesting to note 
that Nordhausen sulphuric acid was the earliest form of 
vitriol, and that this acid was prepared without the use 
of lead chambers, and contained SO.,. Another great indus- 
try, the manufacture of soda from common salt, although 
invented by Le Blanc in the closing years of the eighteenth 
century, was brought to perfection in the nineteenth. 
This, in its turn, has been superseded by the manufacture of 
ammonia soda, which is only thirty years old, and both are 
now threatened by electrolytic methods. That familiar 
product, chloride of lime, was unknown in 1801. There 
was no superphosphate, no ammonium sulphate, no cheap 
potassium salts for use as artificial manures. The whole 
series of industries built on the destructive distillation of 
coal for the manufacture of gas did not exist. Synthetic 
colours were not dreamed of; synthetic drugs were 
equally unthinkable. Examples might be multiplied 
of these material triumphs. All owe their origin 
to the patient self-denying work of students of 
pure science. When we consider that at the very 
beginning of the last century Dalton formulated his 
famous hypothesis, that Davy resolved the alkalies and 
looked for the first time on the metal sodium, using for 
its isolation the same method which to-day supplies the 
world’s demand, that in 1810 the same great chemist 
stated with precision the true nature of chlorine, it is 
sufficiently clear that our present industrial achieve- 
ments would be non-existent but for the study of 
chemistry for itself. Since the end of 1800 many new 
elements have been discovered, many have been turned 
to practical account, problems thought to be insoluble— 
as, for example, the liquefaction of the ‘‘ permanent "’ 
gases, the isolation of fluorine, the synthesis of organic 
compounds, have been successfully answered. The whole 
fabric of electrolytic chemistry has been constructed. 
Our mere apparatus has been transformed. The early 
experimental chemist sealed brass caps with many 
curious mixtures on his glass vessels ; he connected his appa- 
ratus with a fatty or a clay lute, as circumstances might 
dictate ; he was incredibly handicapped by purely physical 
difficulties. Liebig little more than fifty years ago made 
his combustions whereby organic substances could be 
submitted to ultimate analysis in a charcoal furnace ; 
the modern chemist turns a gas tap and grumbles if a 
tube cracks. But with these imperfect means, and with 
no guidance but their own genius, the chemists at the 
beginning of the last century laid the foundations of the 
work which we, their successors, are painfully pursuing. 
The twentieth century experimenter should mingle with 
his legitimate confidence a wholesome humility, even if 
he sustain his spirits by reflecting that after all in those 
early days there were more and more obvious facts to 
discover and to ascertain. But would he have been the 
discoverer under the conditions of 1801 ? 


METALLURGY. 


During the year which has just elapsed little worth 
notice has occurred in the way of metallurgical develop- 
ment, and a glance at the position of metallurgical science, 
processes, and practice one hundred years ago will, we 
think, be of more interest than comments on the present. 
The year 1801 was in no way remarkable in connection 
with the iron trade, and very little is recorded as to its 
position at that date. Five years earlier, in 1796, there 
were 121 blast furnaces at work in the United Kingdom, 104 
being situated in England and Wales and 17 in Scotland. 
The average inake for the year of those in the former group 
was 1048 tons each, and of the latter 946 tons, or 20 
and 18 tons per week respectively, the total make being 
125,079 tons. In 1800 it was 156,000 tons, and in 1806 it 
had increased to 258,206 tons, made by 173 furnaces, of 
which number 162 were worked with coke; and the 
average make had increased to 1540 tons, or nearly 30 
tons per week. In ten years, therefore, the capacity of 
the blast furnace had been augmented by about 50 per 
cent., and as this took place before the use of hot blast, 
which was not introduced until about a quarter of a 
century later, the augmentation must be mainly attri- 
buted to the increased blowing power made avail- 
able by the improvements in blowing engines and 
their substitution for bellows. The great Scotch iron 
industry was also beginning to develop, the Calder 
works, with six blast furnaces, had been started 
in 1800, at which date black band ironstone was 
discovered by David Mushet, although the full value 
of this discovery was only realised in late years. In 
France in 1801 the make of pig iron from 580 furnaces 
blowing was 140,000 tons, of which only a single one was 
worked with coke. This was at Creusot, where it had 
been introduced by Wilkinson shortly before the out- 
break of the I'rench Revolution. The consumption of 
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cast iron for ordnance purposes in the United Kingdom 
in 1801 was 28,250 tons, or nearly one-fifth of the entire 
inake of the year. In the manufacture of malleable iron 
the use of the puddling furnace had become pretty 
general, Cort’s patents having run out in 1797 and 1798 
respectively. The largest development seems to have 
been in South Wales, where Cyfarthfa Works took a 
prominent place, producing sixty or seventy tons of bar 
iron per week. This was made from refined metal upon 
a silica bed, the puddling of grey iron upon an oxide 
bottom being as yet unheard of. At the same time 
charcoal open fires, whether for finery or welding use, 
were still of considerable importance, and in South 
Wales, especially in connection with tin-plate making, 
they lived on for seventy or eighty years more, having 
only been finally killed by the introduction of the Siemens- 
Martin process as a method of producing tin bars. 

Steel making by cementation of Swedish iron with 
charcoal and fusion of the blister steel in crucibles was 
carried on in Sheffield in much the same manner as at 
present, having regard to the difference in scale of the 
operations, the process having been substantially per- 
fected by Huntsman. The state of the steel trade in this 
country is remarkably well described and illustrated in 
Broling’s work. He visited England in 1797-1799 on 
behalf of the Swedish Board of Ironmasters, with a view 
to introducing the manufacture into Sweden, and his 
drawings of the works proposed are remarkably like those 
in use at the present day. The year 1800 is noticeable 
for the first appearance in the records of the Patent- 
office of one of the principal names in connection 
with the iron trade, namely, David Mushet, who on 
November 18th, 1800, patented a method of making cast 
steel by melting malleable scrap with charcoal, coke, 
plumbago, coal, and other carbonaceous matters, which 
must be regarded as the first departure from the method 
of melting blister steel alone with a silicious flux as 
practised by Huntsman. The same patent describes a 
method of coking in flue ovens by external heat, and the 
roasting of iron ore simultaneously with the coal to 
torrefy them for the blast furnace, an idea which has 
been lately revived in connection with the utilisation of 
the small magnetic ore of the Lapland mines. 

The interesting process of making malleable castings is 
only a few years younger then the date under review, 
—. been patented by Samuel Lucas, May 30th, 


The foundry cupola is somewhat older than the cen- 
tury, having been patented by Wilkinson in 1794. 
Broling gives drawings of several patterns in use in 


One of these is about 20in. square and 54ft. 
The largest is about 123ft. 
high, with a circular lining and boshes like that of a blast 


his time. 
high, but others are larger. 


furnace. Wilkinson’s original proposition was to use 
these for ore smelting, and among the designs is included 
one with an elongated hearth, very similar in form to that 
of the Rachette furnace of about half a century later in 
date. It does not appear, however, that they were ever 
used in this way, but for foundry purposes they seem to 
have been pretty generally employed in London at the 
beginning of the century. 


THE KOERTING TWO-CYCLE 350 BRAKE HORSE- 
POWER GAS ENGINE. 


Tue development of large gas engines has raised the 
question whether it is not possible to construct them double- 
acting, like a steam engine, work being done on the piston at 
each stroke. If an explosion per revolution instead of per 
two revolutions be obtained, it should result in a better 
utilisation of the cylinder space, and a smaller weight of 
engine per horse-power exerted. The motor would, of neces- 
sity, be double-acting and of the two-cycle type already used 
for large gas engines. This working method requires a 
stuffing-box, and the piston and piston-rod should be cooled, 
but both these details have been sometimes adopted. <A 
stuffing-box was applied by MM. Koerting to their tandem 
engine, and in a double-acting four-cycle type, introduced two 
years ago, both piston and rod were cooled with water. 
Acting on the experience thus gained, this firm has now 
constructed a two-cycle double-acting engine, resembling a 
steam engine, which deserves careful study. Professor 
Meyer had lately an opportunity, during a trial made by him, 
of judging of its capacity and efficiency. 

In this Koerting motor the single working cylinder is 
double-acting, and has one piston-rod, one crosshead working 
through guides, and one crank. Plan and elevation are given 
above. There is one admission lift valve at either end of the cy- 
linder, driven from the crank shaft, and through it the charge 
passes to one or the other end; the discharge of the burnt 
products, shown at e, is effected through ports on either side 
of the piston, uncovered by its action at the inner or outer 
dead point. The length of the double-acting piston is thus 
equal to the stroke, less the width of the exhaust ports. 
There is no mixing pump for the gas and air, each having its 
own pump, shown at MandN. These two pumps are double- 
acting, and of equal stroke, and both are driven from an 
auxiliary crank 110 deg. in advance of the motor crank. They 
have piston valves worked from an eccentric on the crank 
shaft, and deliver gas and air respectively through two 
separate pipes into openings in front of the admission valve, 


at either end of the cylinder. Thus the two streams do not 
mingle till they reach the latter. 

The working cycle is as follows :—At the end of the expan- 
sion and explosion stroke the piston uncovers the exhaust 
ports, and the pressure in the cylinder falls rapidly. When 
it is almost reduced to atmospheric, the admission valve at 
that end of the cylinder opens, and air and gas are delivered 
to it by their respective pumps, drive out the exhaust pro- 
ducts and fill the cylinder. The exhaust ports are closed by 
the piston on its return-stroke. The usual cycle, compression, 
combustion, expansion, and exhaust is thus carried out 
in two strokes instead of four. Compression takes place 
during the return stroke on one face of the piston, ignition 
follows at the dead point, and the charge is expanded during 


‘| the out-stroke, until the exhaust ports are reached, when the 


cycle re-commences. 

If the burnt products were driven out by the fresh mixture 
of gas and air coming in immediate contact with them, their 
high temperature would cause premature ignition, and cer- 
tainly some waste of the gas through the exhaust ports. To 
prevent this it is necessary to interpose a scavanger charge 
of air between the products of combustion and the fresh 
explosive charge. The diameter of the air pump is therefore 
increased, so that more air is drawn in than is required to 
form the charge. The piston valves of the gas pump are so 
adjusted that part of the gas drawn in during the suction 
stroke of this pump is returned to the gas main, the connec- 
tion not being closed till the pump piston has passed through 
four-tenths of its return compression stroke. The action of 
the piston valve then shuts it off, and opens communication 
with the pipe leading to the cylinder, into which it forces the 
gas. During all this time, however, the air pump has been 
delivering air to the pipe connecting it with the cylinder. 
This air under pressure drives back the gas into the gas pipe, 
and a relatively large quantity of air is forced in front of it. 
so that at the moment when the admission valve opens the 
end of the gas pipe is filled only with air, forming a scavenger 
charge. The gas does not follow till the air has entered the 
cylinder, and thus both premature ignition and waste of the 
fresh charge are avoided. 

The products escape through the exhaust ports all round 
the circumference of the cylinder, but the charge of gas and 
air enters only at the admission valves. In the first experi- 
ments made it was found that the products were in conse- 
quence not wholly driven out by the incoming charge. The 
latter remained in the lower part of: the cylinder, and 
streamed towards the exhaust ports, while the upper part 
was full of the gases of combustion. This difficulty was ob- 
viated by means of an internal projection just below the 
admission valve, as shown in the drawing, against which the 
fresh charge strikes, and by the whirling motion imparted tu 
it drives out the products. That this result was practically 
obtained was proved by special experiments. To ensur- 
prompt ignition there are two electric ignition ports at botl: 
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ends of the cylinder, at two different places in the compression 
space. 

The engine was originally governed by throttling the gas 
admitted, but at light loads the resistance in the pipe was 
found rather too great for the work of pumping the gas. 
Another method was therefore adopted. At full load the gas 
pump sends part of the gas back into the gas pipe during 
four-tenths of the stroke, and the rest to the admission valve 
during the following six-tenths. At light loads the gas pump 
piston valves acted on by the governor hold open the con- 
nection with the gas pipe longer, and thus as the load 
diminishes more gas is returned to the pipe, and less passes to 
thecylinder. This result is produced by means ofa slide worked 
by the governor, which slips up and down a rod, and varies 
its length, and thus the to-and-fro motion of the piston 
valves. The stuffing-box has metallic packing, and is care- 
fully cooled. The cooling water for the piston and piston- 
rod is conveyed, as in the four-cycle double-acting Koerting 
engine, through tubes of the sliding telescopic type, moving 
to and fro with the crosshead. Between them an angled 


joint has now been fixed, with a rotating stuffing box. 

A 350 horse-power engine of this type was tested in June 
last by Professor Meyer at MM. Koerting’s works. The | 
diameter of the motor cylinder was 21°6in.; stroke, 37-Tin. ; 
diameter of the air pump, 24:4in.; of the gas pump, 19-6in.; 
stroke of both pumps, 27-5in. The indicated work was 
determined by diagrams taken every five minutes from the | 
motor and pump cylinders, the springs being carefully tested. 
The brake horsc-power was determined with an electric | 
brake, the currents from which absorbed the work of the en- 
gine. The latter was driven with power gas, made in one of 
the usual Koerting gas producers; the consumption was 
taken in a large gas meter, and the (lower) heating value 


| of Georgia pine. 


Professor Meyer considers the results highly interesting, and 
that the engine is likely to have a great influence on the 
future development of large gas engines. 

This summary has been made from one of several papers on 
‘“« Engines driven with Power and Blast Furnace Gas’’ con- 
tributed by Professor Meyer to the annual meeting of the 
German “ Verein von Gas-und Wasserfach Miinnern,” 1900, 
and published by the German Gas Lighting Journal. The 
drawings are also from the same source. 


AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Passenger steamer. —A screw steamer to run between the city of 
Providence and Block Island, on the Atlantic Coast, has recently 
been ordered by the town of Shoreham, on the island. It will be 
150ft. long overall, 141ft. long on the load water-line ; beam, 255ft. ; 
width over guards on beam heads, 35ft.; depth of hold, 125ft.; 
normal draught, aft, 11ft. The engine and auxiliaries are to be 
run at the dock until the wearing surfaces are in good condition, 
when a trial trip will be made, on which a continuous speed of 
sixteen miles per hour must be maintained for four hours. The 
hull will be of wood, white oak being used for the keel, stem and 
stern post, shaft log, and frames. The deadwoods, keelsons, deck 


| frames, &c., will be of Georgia pine, while the outside planking will 


be 3in. and 4in. white oak plank, and the decks will be of 3in. 
Oregon pine. The superstructure and deck houses will be tainly 
The rudder stock will be of manganese bronze 
filled in with live oak. The engine will be of the triple-expansion 
type, with cylinders 13in., 20in., and 33in. diameter, 24in. stroke, 
guaranteed to develop 850 indicated horse-power at 700ft. piston 
speed and 200lb. boiler pressure. The Stephenson link-motion 
valve gear will drive a piston valve for the high-pressure cylinder 


DIAGRAM OF KOERTINC GAS ENGINE 


frequently ascertained by means of a Junkers’ calorimeter. | 
The engine was tested both at full and at half-power. The | 
following were the principal results at full load, in a trial 
lasting an hour :— 


Mean (metric) indicated work in the motor cylinder 544 H.P. 
» ofthe pumpsalone .. 63 H.P. 

Meun (metric) indicated work (less negative work of the 

Mean (metric) brake horse-power, calculated from the 

Mechanical efficiency .. .. .. .. « V1 percent 
Heating value of the gas (lower), B.T.U. per cubic foot . 129 T.U. 


Per brake horse-power hour . .. .. 

Per indicated horse-power hour (in- 

cluding the pumps) .. .. .. .. 

er indicated horse-power hour (ex- 

cluding the pumps) we 
Per brake horse-power .. 

Mean number of revolutions perminute .. .. .. .. 

1 metric horse-power is 2 per cent. fess than English horse-power. 

At full load the compression pressure from the indicated 
diagrams was 12:5 atmospheres—absolute—and the maxi- 
mum explosion pressure 27°5 atmospheres. As regards the 
low mechanical efficiency, Professor Meyer thinks it was 
really higher, but the electric brake was not very reliable. 
The heat supplied to the engine was very well utilised, 38 per 
cent. being converted into indicated work. Such a high 
percentage is rendered possible by the high compression of the 
charge, but the gas consumption could not be quite satisfac- 
torily verified, as it was not possible to test the motor. 
Assuming it was 4 per cent. or 5 percent. above the figures given, 
the heat utilisation was still very good. This tends to prove 
that the working conditions in a two-cycle are as favourable: 
as in the usual four-cycle engine ; that practically extremely 
little gas escaped to the exhaust; and that in spite of the 
very short time allowed for mixing the charge, combustion 
was almost complete. As regards the power absorbed by the: 
pumps, we must remember that the engine tested was the 
tirst of its kind, and the resistance in the passages may in the 
future be overcome by enlarging their area. To convert 24 
per cent. of the heat supplied to the engine into useful work 
on the brake is a satisfactory result. Before final judgment 
can be passed on this engine time is necessary, to see how the 


51 cubic feet 


58 cubic feet 
81-5 cubic feet 


Heat efficiency J p 37-9 per cent. 
33-5 per cent. 
23-8 per cent. 
101 


double-acting piston and the stuffing-box wear. In any case 


and double-ported slide valves for the others, these latter valves 
having balance cylinders. The condenser will have jin. brass 
tubes, tinned inside and out, giving 1000 square feet of cooling 
surface. The screw shaft will have composition bearing sleeves 
shrunk on, and will carry a four-bladed ee, of manganese 
bronze 7}ft. diameter and 104in. pitch. Steam will be supplied 
by two Almy water-tube boilers, each having 1386 square feet of 
heating surface and 37ft. of grate area. They will carry 200 Ib. 
working pressure, and be fitted for forced draught. There will be 
two generating sets with vertical engines of about 8 kilowatts 
capacity at 550 revolutions, supplying current for an 18in. 35 
ampere seachlight, and 175 incandescent lamps of 16 candle-power 
125 volts. a: 

Storage battery locomotive.—The Hunt electric locomotive, intended 
for use on narrow-gauge lines in manufacturing establishments, iron 
and steel works, &c., is a steel platform car mounted on two four- 
wheel bogies, and carrying a battery box and two motors and sets 
of machinery. ‘he batteries can be charged at night or at any 
time during the day when the engine is not working. One man 
can operate the locomotive, couple and uncouple the wagons, and 
perhaps assist in the general work, besides keeping the track, 

ints, &c., in order, if the engine is not in constant use. The 
osteny is divided into sections, and unusually large and heavy 
plates are used, the battery capacity being such that they are 
required to deliver only 1 or 2 watts per pound of lead. No 
rheostats or resistances are used, the motors being proportioned to 
the normal output of the batteries. Two independent series-wound 
motors are used, which at low speeds give a great starting effort 
with a minimum consumption of current. They give the greatest 
pull when the load is being started, lessening the pull and increas- 
ing the speed as the train gets under way. The motors are mounted 
along the platform, the space between the wheels being too narrow 
in these cars. The gearing is machine cut, and runs in an oil-tight 
circular case. The track is commonly of 21}in. gauge, measured 
over the rail heads, the Hunt system of industrial railways having 
outside flanges on the wheels. The engines can turn curves of 12ft. 
radius with ease. The cost of operation is estimated at lid. to 
20d. per day of ten hours. The machine weighs 5 tons, and will 
run at two to four miles an hour, hauling a load of 50 tons on the 
level, 25 tons on 1 in 100, 10 tons on 1 in 33, and 5 tons on 1 in 
20. The platform is 13ft. by 44ft., and the height is 54ft. to the 
top of the machinery, or 8}ft. to the top of the canopy. 

Automobiles or motor vehicles.—Cabs, carriages, omnibuses, and 
delivery wagons for newspaper offices, millinery establishments, 
&c., are now in quite general use in American cities, and no longer 
attract public attention or curiosity. At an exhibition of these 
vehicles recently held in New York, about thirty different makers 
exhibited various vehicles, while almost an equal number exhibited 
special forms of wheels, brakes, gears, steering ager Rea 
other appliances and accessories for such vehicles. exhibition 


showed that this new industry has already assumed important 
dimensions, and that most of the vehicles are patterned very 
closely after those now in general use for horse traction. In regard 
to the motive power, the greatest number were operated by 
gasoline engines, next to these came vehicles operated by steam, 
while electric vehicles were the fewest in number. This was rather 
surprising, as the electric vehicles are more in evidence than the 
others in public service. Nearly all of the steam vehicles had 
double-cylinder double-acting engines, supplied with steam by 
vertical tubulous fire-tube boilers, having 300 to 350 tubes, the fuel 
being gasoline, One steam omnibus for twenty passengers had a 
compound engine, with cylinders din. by 5in. and 7in. by din, 
The boiler for this had 900 loop tubes set spirally in a central 
vertical drum, as in the Climax oiler now largely used for power 
stations. Only one other vehicle had a water-tube boiler, Sixteen 
exhibitors had gasoline carriages with one or two cylinders, and 
with a great variety of speed gears. The cylinder is usually 
cooled by water, sometimes by an air current, and sometimes by 
air currents through tubes in the water cooler. Most of the electric 
carriages have double motors, series wound. Some of the exhi- 
bitors had as many as twenty vehicles of different kinds on 
exhibition. 

Triple-expansion pumping engine.—The water supply plant of 
the city of Washington has been increased by the erection of a 
new pumping engine, with a capacity of 8,000,000 gallons per 
twenty-four hours against a head of 87 lb., making thirty-seven 
revolutions per minute, or a piston speed of 222ft. per minute, and 
under a boiler pressure of 150 lb. The engine is of the triple- 
expansion vertical inverted direct-acting surface-condensing 
marine type, with two ftly-wheels on the shaft. The cylinders 
are 20in., 35in., and 52in. diameter, 36in. stroke. Ratio of 
volume of high pressure to intermediate cylinder, 3°06; inter- 
mediate to low-pressure, 2°2; and high to low-pressure, 6°76. 
The cylinders are side by side, with cranks set at 120 deg., the 
end cranks being overhung, and the tly-wheels mounted between 
the cylinders. The engine has Corliss valves fitted in the 
cylinder heads, and the cylinders and receivers are steam 
jacketed. The steam ports of the three cylinders are 1 jin. by 18in. 
ljin. by 30in., 2in. by 45in. The exhaust ports are 1 fin. by 18in., 
2in. by 30in., and 2}in. by 45in. The steam main is 5in., and, 
the exhaust main l4in. diameter. Each cylinder has two 
piston-rods attached to a crosshead, carrying the connecting-rod 
and the pump plunger rods. The shaft is 12in. diameter, in two 
parts, with crank webs on each end. The fly-wheels are 12ft. 
diameter, each weighing 15,C00 lb. The water plungers are 20]in. 
by 36in. Spring-seated brass valves are used, with hard rubber 
facing, and each has 7°05 square inches area, The suction deck 
has eighty-four of these valves, giving an opening 184 per cent. of 
the sectional area of the plunger. The delivery deck has seventy- 
two valves, giving an opening 1574 per cent. of the same area. 
An official test showed the following results :— 


Coal per hour— 

Moist 471 Ib. 

Dry .. 450 Ib. 
As) 7-2 per cent, 
Combustible, per hour.. .. .. 425 Ib. 


189,558,500 ,000 


Foot-pounds of work during tes 
293-7 horse-power 


Mean effective horse-power 
Mean effective horse-power, with friction of 
9-3 per cent... 


Moist coal per indicated horse-power per hour 


1-455 Ib. 
Dry 1-417 Ib. 
Combustible coal 


per indicated horse-power 
per hour.. tal te 


1-312 Ib, 

Sac-mill machinery.—In a country where the timber resources 
are so great, and the uses of timber for constructive purposes are so 
varied, as in the United States, it is natural that there should have 
been a special development in machinery for the rough cutting and 
finishing of timber to adapt it to these pu . In saw-mill 
machinery, one of the features is the use of chisel-bit circular saws, 
with inserted teeth, so that the life of the disc or blank is almost 
indefinite. Concave saws and veneer saws built of segments are 
also among the special forms. Band saw machines are very 
extensively used, with wheels 7ft. to 9ft. diameter for bands 7in. to 
l2in. wide. Tension devices are used, and the lever wheel has 
usually a solid web, so as to prevent the lodging of sawdust. For 
turning logs on the saw-mill carriers so as to cut them to a square 
section, steam or friction ‘‘ niggers” are used. A vertical bar. 
with teeth to catch the wood, rises through the floor of the mill, 
and its lower end is made T shaped, resting on the piston-rods of 
two steam cylinders. If steam is admitted to both cylinders, the 
bar rises vertically and its projecting teeth turn the log over. If 
steam is admitted to only one cylinder, the bar is raised and tilted, 
so that it strikes the bottom of the next log waiting to be sawed, 
lifting it over the stops so that it rolls upon the saw table. The 
stops holding the logs on the skidway until needed are sometimes 
operated by a steam cylinder. e log sliding endways down 
the shoot in the mill may be kicked out to skids sloping down from 
either side of the shoot, by means of moving blocks, operated by 
bell cranks and steam cylinders, which push the log sideways out of 
the trough to one side or the other as required. Chain conveyors 
in sheet iron troughs carry away the waste and sawdust. Edgers 
and trimmers face the edges and cut the pieces to length. In 
cutting the logs the sawyer rides too ot fro on the carriage, 
carrying the log and controls all the movements by levers like 
signal levers, 


CATALOGUES. 


David Bridge and Co., Castleton, near Manchester.—Pamphlet 
containing testimonials received from the users of Heywood and 
Bridge’s patent friction clutches, 

Cole, Marchent, and Morley, Limited, Bradford.—This firm has 
issued a wall card bearing a well-executed illustration of a 800- 
kilowatt standard slow-speed coupled compound Corliss engine for 
electric traction purposes. 

A. F. Smulders, Rotterdam, [Illustrated catalogue of dredgers, 
floating elevators, excavators, floating docks, cranes, &c,—The 
illustrations are made from photographs of actual work carried out 


by the firm. The book forms altogether an excellent example of 
a printer's art. It is printed in two languages, French and 
inglish. 


Niles-Bement-Pond Company, New York, U.S.A., and Victoria- 
street, 8.W.—This is a well-appointed book, i'lustrating the 
interiors of works in many of the world in which the tools 
made by the following amalgamated companies, Niles Tool Works 
Company, Pond Machine Tool Works, Bement Miles and Co., and 
Crane Works, Philadelphia, have been installed. 

Burmeister and Wain, Copenhagen, Denmark.—This is a book 
extremely handsomely appointed, and illustrates among other 
things a large variety of important works which the firm have 
carried out. These include men-of-war, steam yachts, railway 
ferries, ice-breakers, passenger and cable steamers, bridges, marine 
and stationary engines, marine and stationary boilers, refrigerating 
plant, petroleum motors, &c. The half-tone illustration» 
compare very favourably with the best English practice, and must 
have been made from excellent photographs, 

Davidson and Co., Limited, Belfast. Illustrated pamphlet 
descriptive of Davidson’s patent Sirocco centrifugal fans.—In this 
type of fan the blades are more numerous than usual, with their 
radial measurement—relatively to the diameter of the fan-—very 
shallow, ani their axial measurement very long. Their outer edges 
are curved forward in the direction of rotation, and the air passages 
between the blades are usually open at the ends towards the 
inflowing air. The inlet for admitting the air to the fan, and also 
the outlet for its discharge, are approximately of equal diameter 
to that of the fan itself, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE new year opens with a measure of considerable relief for the 
engineering trades, inasmuch as they can now obtain superior 
material cheaper by as much as £1 per ton than recently. The 
market generally may be said this afternoon to be in consumers’ 
favour to a greater extent than for a long time past, medium and 
common descriptiuns easing somewhat in sympathy with best, 
though sellers endeavour to uphold the quotations mentioned lust 
week. It is-hoped that there will be a considerable demand at the 
ensuing quarterly meeting, the market being favourable to action 
on the part of buyers, 

The engineering and machinery branches of the Birmingham 
district have, on the whole, had a fairly good year, but business 
has been somewhat unequally distributed among manufacturers, 
so that whilst some have been very busy, others have experienced 
difficulty in finding regular employment for their workpeople, 
more especially during the past few months, 

In steel and iron structural work Mid!and firms have done fairly 
well during the year with South Africa, as a consequence, pre- 
sumably, of the destruction of bridge work caused by the Boers, 
one of our principal contracts being the big seven-span bridge for 
the Tugela River at Colenso, Some exceptionally heavy contracts 
for railway wheels and axles, including one for 1260 pairs for the 
a Railway, have also been turned out during the year. 

In the rolling stock industry there has been no dearth of em- 
ployment, and the home orders have more than counterbalanced 
the shrinkage in the export department. The war contributed a 

‘ood deal to the activity of this branch in the early part of the year. 

he requirements of South America and New Zealand have also 
been on a considerable scale, and some large orders have likewise 
been executed for electric tramcars. 

Dynamos and other kinds of electricity-generating and dis- 
tributing apparatus have been in strong request, and in this class 
of work, as well as marine engines, the local manufacturers 
have been exceptionally busy. 

‘The American competition in nuts and bolts has been met more 
successfully during the past year by our local manufacturers with 
the aid of improved machinery, and though this trade is not so 
active as it was in the early part of the year, it is still apparently 
in a sound and fairly prosperous state. Scotch competition in this 
line is likely to be moditied by the recent combination of several of 
the leading northern firms, whose output is estimated at 1250 tons 
weekly. 

In the wrought iron tube branch, in which prices rose last year, 
it may be remembered, from 30 per cent. to 40 per cent., business 
on the whole has been fairly satisfactory, notwithstanding the con- 
tinued keenness of the northern competition, and it has been found 
possible to concede another 5 per cent. advance in wages to the 
operatives. Australasia, India, and South Africa have been good 
customers for iron tubes. The re-organisation of the iron trade in 
the North, where the principal ‘ake mabion firms are drawing 
together, ought to exercise a salutary influence on the future of 
this industry. 

Ironfounders, both light and heavy, have had little to complain 
of during 1900, excepting the high cost of fuel and metal, which 
has placed them at a disadvantage in competing for foreign and 
colonial contracts. Indeed, several important home contracts for 
cast iron pipes have found their way into the hands of American 
manufacturers, 


NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Munchester,—For the last week or ten days, with the holidays so 
largely ene, meee operations both at works and on the 
market, there has been practically little or nothing doing to really 
test the position. All that can be definitely stated is that the 
opening of the New Year has brought forward no indication of 
improvement in the immediate outlook, nor any check to the per- 
sistent downward move in prices of the last few months. 

The eed now closed has been an altogether remarkable period 
throughout all branches of the iron and steel industries, and, with- 
out attempting to follow in detail the varying phases of the market, 
it will be interesting to recall some of the more important features 
that will make 1900 memorable in the annals of trade. 

The first portion of the year was a following on of a fairly long 
spell of general industrial activity, with increasing prices, and the 
demand for all descriptions of material much more than fully 
taxing the productive resources of both makers and manufacturers. 
Stocks were depleted, and the output was inadequate to keep up 
with requir ts of cx s. Under these conditions it was 
inevitable that prices should continue to move rapidly upwards, 
and successive advances during the first three or four months 
brought them to a point when it became evident that excessive 
cost of production was not only checking industrial developments, 
but the high prices ruling in this country had opened the door to 
a flood of foreign competition which overran all sections of the 
trade, with most disastrous consequences to English makers and 
manufacturers, and brought about a general collapse which has 
certainly been without precedent in recent years. 

In pig iron prices reached their maximum during April, when 
—_ touched something like 81s. 6d. to 82s., less 24, for 

neashire foundry ; 80s. 6d. to 81s. net for Lincolnshire ; 82s, and 
82s, 6d. for Derbyshire ; 88s. 4d. to 88s. 10d. net for Middles- 
brough, delivered Manchester; 81s., less 24, for Lancashire ; 
77s. 2d. to 77s. 6d. net for Lincolnshire forge, delivered Warring- 
ton ; and 84s. to 85s, net for Scotch iron, delivered Manchester 
docks. From this point there followed a practically unchecked 
downward move all through the remainder of the year, the com- 
petition of American pig iron, which during the last three months 
came forward in fairly large quantities, contributing in no inconsider- 
able measure to the break up of prices. The reduction in prices 
varied considerably in different brands, but represented a general 
fall in values ranging from 15s. to 30s. per ton. Business on the 
Manchester Iron Exchange practically closed last week, and there 
has been no further meeting since Friday, when only a very small 
inquiry was reported, and the average basis prices had got down to 
the exceedingly low level of about 67s. 6d., less 24, for Lancashire 
foundry, 56s. 6d. net for Lincolnshire, and 64s. to 64s. 6d. net for 
Derbyshire, delivered Manchester ; with forge qualities 56s, 2d. net 
for Lincolnshire, 58s., less 2}, for Lancashire, and about 56s. to 
5 6d. net for Derbyshire, delivered Warrington ; Middles- 
brough about 58s. 10d. to 59s, 10d. net, by rail Manchester, 
Scotch iron 70s. 6d. to 71s., and American about 62s. 6d. net, 
Manchester docks, 

Finished iron has followed pretty much the same course as pig 
iron, except that here foreign competition—especially from the 
Continent—has been much more severely felt than in raw material, 
and notwithstanding successive reductions, amounting to £2 5s. 
on bars and sheets, and 30s. on hoops, makers have not yet been 
able to beat out of the market their German and Belgian rivals, 
Towards the end of April the basis got up to £10 5s, 
for bars, £11 5s. to £11 10s. for sheets, and £10 12s. 6d. 
to £10 17s. 6d. for hoops. For a time makers had a suffi- 
ciently large weight of orders on their books that they 
were indifferent about slackening demand at these high figures, 
and the competition of cheaper material fromthe Continent. 
As, however, it became evident that to secure any new business at 
all a large reduction would be necessary, prices began to drop 
rapidly until the end of November, when fon had got to £8, 
sheets £9 to £9 2s. 6d., and hoops £9 2s, 6d. to £9 7s. 6d., 

delivered here, These figures have remained nominally the official 
basis until the turn of the year, but makers have practically been 
out of the market, and consumers and merchants are holding back 


in anticipation ‘of some further reduction. In the meantime, out- 
side sellers are prepared to book orders readily for bars at quite 
5s. under the nominal basis rates. All sections of the steel trade 
started the year with an exceptionally brisk demand at advancing 
prices, but here again foreign competition has cut in, largely from 
the United States, bui also from the Continent, and the break up 
has been even more complete than in finished iron. Hematites, 
which in some instances were in April being quoted as high as 96s. 
to 98s., less 24, for No, 3 foundry, delivered Manchester, have 
since steadily receded, until at the closing market in Manchester 
last week some makers were sellers at as low as 75s., less 24. 
Local billets, which got up to £7 10s. and £7 12s. 6d., have during 
the latter part of the year had to contend against an exceptionally 
keen competition from the United States and Germany, and 
at £5 10s, net as the nominal closing quotation, local makers 
are still altogether out of the market. Finished steel of all de- 
scriptions has had to pass through pretty much the same severe 
stress, and American makers especially have succeeded in securing 
a large weight of business in this country which English manufac- 
turers would ordinarily have regarded as trade that must inevitably 
wee through their hands. Bars, which got up to £10 5s., have 

en cut down by competition until £7 has become the price which 
in some instances would be taken, but even at this figure English 
makers are still being cut out by foreign material. The situation 
as to plates has been still more trying. The lower qualities 
for general constructive work have, from about £910s. and £9 lis., 
receded to about £7 or under, and boiler-making qualities, which 
the associated makers in April put up to £10 5s. as the minimum 
association price, have got down to £8 as the acknowledged basis 
quotation, with makers ready to book specified quantities at 
A og and the association is practically broken up for the time 

ing. 

The coal trade has necessarily participated in the general upward 
move in prices brought about by the pressure of industrial require- 
ments, but has not followed to any appreciable extent the 
subsequent collapse, On all descriptions of fuel for iron making, 
steam, and general manufacturing purposes, there has been an 
advance of quite 50 to 80 per cent. upon the previous year’s rates, 
and from 100 to 200 per cent. in some instances over the prices that 
were ruling only a few years back. The main feature of the year 
has been the exceedingly strong position taken up by the colliery 
owners with regard to the important contracts with railway and 
the gas companies. In both cases they declined to entertain the 
renewal of contracts except at a minimum advance of 5s. per 
ton on 1899 prices, and the railway companies, who were able 
to place contracts in 1893 at as low as 6s. 3d. to 6s. 6d., had 
t> pay 13s. per ton for the same class of fuel at the pit mouth. 
On gas coals prices were raised to 13s. 6d. and 14s. for medium 
sorts, and 14s, 6d. to 15s. for the better qualities, representing an 
advance of 50 per cent. over the previous year’s rates. On re- 
newal contracts with general consumers advances of 5s. to 6s. per 
ton were demanded, and the pit price for steam and forge coal was 
raised to an average of 13s, 6d. and 14s. per ton. On engine fetl 
the advance was still greater, in proportion to its respective value. 
The minimum quotations for the common sorts of slack, which a 
few years back could be readily bought at 3s. to 3s. 6d., was 
raised to 103s. 6d., with the better qualities quoted lls. to 
lls. 6d. per ton at the pit mouth. The general depression that 
has recently been coming over the iron and other trades necessarily 
has some effect upon fuel, but with collieries all short of stocks, 
there has so far been no material easing in prices. Steam and 
forge coals have receded to an average of about 12s. to 12s. 6d., 
but engine fuel has scarcely given way more than about 6d. 
per ton. The question just now debated is not so much 
the price that coalowners will probably be able to main- 
tain until the close of the winter season, but the basis on 
which the ensuing year’s contracts will be placed. So far collieries 
show no disposition to give way more than about ls. per ton on 
current rates for delivery over the ensuing twelve months. This 
concession, however, does not at all meet the views of consumers, 
and the large contracts that are usually placed at this time of the 
year are mostly held in abeyance pending some more satisfactory 
arrangement as to prices. 

With the activity in the iron trade there has necessarily been 
an exceptional pressure for coke, and prices for this class of fuel 
have advanced very considerably during the year. Furnace cokes 
have risen from 19s. and 193. 6d. to 24s, 6d. and 25s., and foundry 
cokes from 25s. and 253. 6d. to 31s. and 32s. at the ovens. As, 
however, the general depression came over the pig iron trade, 
furnace cokes have had to recede something like 10s. per ton from 
the maximum rates, and closed the yearona nominal basis of about 
15s. at the ovens, Foundry cokes have not followed thedownward 
move to anything like the same degree, about 2s. to 2s. 6d. repre- 
senting the extent to which prices have so far fallen, good qualtities, 
with the close of the year, being quoted about 28s. to 30s. at the 
ovens, 

Barrow.—The hematite iron trade is again quieter in tone. 
Business has been very slow during the week. Makers are not 
well off for orders, and in many cases delivery engagements are 
being deferred. Prices are weaker at 67s. 6d. to 70s. for mixed 
Bessemer numbers, net f.o.b. Warrant iron is easier at 64s. 14d. 
net cash sellers, 64s. buyers. Stocks of warrant iron now stand at 
22,610 tons, or 176,237 tons decrease during last year. Thirty-six 
furnaces are in blast, compared with 47 in the corresponding week 
of last year. The annual returns of the make of pig iron on the 
West Coast have been issued. They show the production of 
hematite last year to have been 1,413,340 tons, being a decrease 
on the previous year of 95,960 tons. : 

Iron ore is in steady request, but prices are a shade easier at 
16s. 6d. for native sorts per ton net at mines. Spanish ores are at 
17s. 6d. delivered at West Coast ports. 

The steel trade is very quiet, and little if any business is being 
done. Orders for rails are fewer, and the demand for plates seems 
to be smaller at the moment than for some time past, although 
ergs have gone down to £6 15s. per ton. Heavy rails are at £6, 

ut American makers have been underselling British makers lately, 
and it is evident that cheaper costs will have to be reached before 
this new competition can be met. The steel mills in the district 
have not made a start since the holidays, and it is probable they 
will be but indifferently employed until the spring, when new 
activity is expected. 

There is need of new orders in the shipbuilding and marine 
engineering trades. Only two ships are on the stocks at Vickers’ 

ard at Barrow, and there is room for half a dozen of the largest 
battle or merchant ships ever built, and also for a dozen ships of 
smaller tonnage. Great improvements and extensions have been 
going on at these works for a long time past, and further develop- 
ments are yet contemplated, with the view of making the concern 
capable of doing all the work they undertake on the spot, and of 
doing a much larger business altogether. 

Coal and coke are easier in price, but the demand is greater, 

Shipping dull. Pig iron exports last week were 3138 tons, and steel 
5667 tons, being a decrease of 18,130 tons of pig iron and 948 tons 
of steel, compared with the corresponding week of last year. The 

regate shipments last year were 609,373 tons of pig iron and 
403.576 tons of steel, being an increase of 64,373 tons of pig iron 
and a decrease of 88,793 tons of steel, as compared with the 
previous year. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE Christmas holidays have been easily extended into the 
New Year, and the larger part of this week has been blank, so far 
as work is concerned. The collier is no doubt aware that there 
is as much coal being brought to bank as the market needs 

icularly in house and manufacturing fuel, and he has got the 


idea pretty firmly fixed in his head that it is not to his interest to 


have an output in excess of what is required. Up to the holidays 
several of our pits were not working more than four days a week, 
and although the extended “play” may clear off accumulations, 
it is not anticipated that there will be any distinct improvement in 
working during the early part of this year. 

The most important change in the coal trade is the decision of 
the coalowners to conclude contracts with the railway companies 
at a reduction of half-a-crown on previous rates. The contracts 
for last year were taken at 16s. per ton. This year the arrange- 
ments which are being made are of a somewhat tentative cha- 
racter. The South Yorkshire collieries, for example, have secured 
contracts from the Midland Railway Company at 14s. a ton, but 
the period for which they have contracted is only three months. 
The Great Northern and North-Eastern companies have succeeded 
in arranging for supplies at 6d. per ton less, but in their case also 
the contracts are but for the quarter. It is understood that the 
further contracts to be made, which include that for the Great 
Central, will be on the basis of 13s. 6d. per ton. This is un- 
doubtedly a very reasonable price for Yorkshire hards, as a heavy 
weight of Derbyshire coal has already been arranged for at 
13s, 6d. per ton. The popular idea is that Yorkshire hards are 
worth from 6d. to 1s. per ton more for steam-raising purposes. 

Consumers of household fuel are disappointed that the New 
Year has witnessed no general reduction in quotations. It was 
confidently expected that the continuance of mild weather would 
make a drop in prices inevitable, particularly as winter stocks were 
laid in early. The owners of coal pits, however, are maintaining 
full values for ordinary business, although large quantities can be 
bought on easier terms. The New Year has opened with a con- 
tinuance of spring-like weather, and if this should continue it is 
hard to see how the colliery proprietors can possibly maintain 
household sorts at their present exceptional values. In gas fuel 
there is not likely to be any change, as the supply is always below 
the demand ; and the excessively dull weather which has recently 
prevailed has caused a large consumption of this class of fuel. In 
manufacturing sorts, on the other band, large weights are pro- 
curable at fairly reasonable rates, but the improved trade in 
Lancashire and other textile districts has checked the downward 
tendency, and more money is again being obtained for small coal. 
It is clear that the coalowners are not going to have such a 
prosperous year in 1901 as they had in 1900. The day of the 
famine prices is over, and a reduction in steam fuel is certain to 
follow sooner or later, by lower rates ruling in other qualities. 
This downward tendency also comes at a time when another ten 
per cent. is added to miners’ wages. This advance came into effect 
on the first day of the year. 

The iron trade keeps very weak, and values are still falling. No 
immediate improvement is locked for, and even the reduction in 
the quotations of coal fur manufacturing purposes is not having an 
appreciable effect, as it is not adequate to compensate for other 
disadvantages which at present handicap profitable working. 

In the steel trade there is no prospect of any change for the 
better, the home demand being very light, and the foreign trade 
declining. In marine material, more particularly in crank shafts 
for ocean-going and other steamers, there is a good deal of work 
in course of execution, one or two firms enjoying a larger share of 
prosperity in these departments than their neighbours. All 
descriptions of war material continue to be very largely turned 
out, and there is not the slightest doubt that the firms who make 
a speciality of armour plates, projectiles, guns, gun forgings, and 
similar material, will be kept fully employed during the whole of 
the year. In railway material there has been rather an easing off, 
caused by the excessive cost of fuel to the railway companies 
during 1900, but the concession now obtained of 2s. 6d. a ton, 
which is an enormous saving to the companies, will no doubt 
encourage them to place orders which were withheld during last 
year. Several of the companies are very short of locomotives ; in 
one instance, indeed, one company is borrowing from another to 
carry the traffic upon its rails. It is not likely that orders for any 
of the new locomotives to be constructed will be placed outside the 
United Kingdom. Engineering departments generally are well 
employed, and principals report prospects as promising for the next 
half-year at least. 

In the lighter trades of the city the outlook is not particularly 
cheerful. Although cutlery manufacturers were kept well em- 
ployed on Government orders for spoons, knives, forks, and the 
general accessories of the soldiers’ kits, caused by the South 
African campaign, this is an exceptional trade which is not likely 
to be maintained throughout the year. 

In armour plates the British Navy has, of course, had close 
attention from the makers during the year, foreign orders at 
present being exceptionally light. This is all the more acceptable 
as it enables the various establishments to concentrate their 
energies upon home requirements. The Government have placed 
orders for armour this year for nine battleships and eight first-class 
cruisers. These orders consist of gun shield, casement, and 
conning-tower plates for the Venerable, London, and Bulwark, 
built or building at Chatham, Portsmouth, and Devonport ; the 
citadel, barbette, gun shield, casement, and conning-tower armour 
for the Cornwallis (Thames), Exmouth (Birkenhead), and Montague 
(Devonport) ; the citadel, barbette, gun shield, and conning-tower 
armour for the Duncan (Thames) and the Russell (Jarrow), while 
for the Albemarle (Chatham) has been ordered the armour for the 
citadel, barbette, gun shield, conning tower, and bow protection. 
For the cruisers Leviathan (Clydebank), King Alfred (Barrow- 
in-Furness), and Drake (Pembroke), the barbette, casement, and 
conning-tower armour has been ordered; for the Monmouth 
(Glasgow), Kent (Portsmouth), and Essex (Pembroke), the armour 
has been ordered for the citadel, casement, conning tower, an 
bow protection; for the Bedford (Fairfield) the casement and 
conning-tower armour, with the conning-tower armour for the 
Good Hope, also building at Fairfield. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 

Tue year has begun badly, the tendency all round is downward, 
and consumers will only buy from hand to mouth, and wherever 
the execution of an enterprise can be postponed the work is left 
over until there is some reason to believe that the bottom has been 
reached, or nearly. Though prices have fallen very quickly — 
the last three months, there is nothing to indicate that they wil 
not be lower. On the very last day of the old year there was an 
unexpectedly heavy fal] in prices of warrants and makers’ iron, 
No. 3 Cleveland G.M.B. pig iron, in fact, fell 1s. 6d. per ton, making 
the decline for the month no less than 13s. per ton ; as little as 50s. 
being accepted for prompt delivery, which is a figure no one 
expected to have seen last year. It was not only the poorest price 
for 1900, but it was less than anything that has been reported since 
April, 1899. | Nevertheless consumers would not buy forward at 
that rate. The actionof the Cleveland ironmasters in blowing out 
or damping down furnaces has not yet had the effect upon prices 
that was ee ; it has not steadied them, and iron has been 
going into the public stores even more rapidly than before. On 
the last day of the year no less than 1990 tons of Cleveland iron 
was added to Connal’s stock, and 7000 tons was the increase for the 
last week of the year, while for the whole month it was 17,958 tons. 
Besides this, 3960 tons was added to the stock in the North-Eastern 
Railway Company’s store, thus making the total increase in stock in 
the public stores, in December, 21,918 tons, a much larger increase 
than has been reported in any month for years. It is all the more 
singular that there should have been such a heavy increase when the 
makers during the month ceased operations with over a dozen fur- 
naces, making fifteen stopped in the last quarter of the year. In addi- 
tion to the furnaces enumerated last week as having been either 
blown out or damped down, it may be stated that the Skinningrove 
Iron Company has blown out a furnace, leaving it with three 
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in operation. It has a fifth furnace in course of erection, 
which should have been ready for lighting several months ago, 
but the difficulty of getting building materials has kept the work 
back. At the Middleton Ironworks, Fighting Cocks, Darlington, 
which have been idle for more than fifteen years, one of the four 
furnaces will be re-lighted early this month for the production of 
ferro-manganese. 

The slackening of trade may be judged by the extraordinarily 
poor shipments of pig iron from the Cleveland district in December. 

‘rey only reached 42,230 tons, which is a smaller quantity than 
has ever been reported since the middle of 1892, and then it was due 
not to really wn prey but to the strike of Durham miners, which 
lasted three months, and caused the stoppage of all but three of 
the blast furnaces in the North of England. In the last dozen 
years there have been only four months when as poor a return as 
that of last month was shown. It was not halt of that of the pre- 
vious December, when 85,250 tons were exported, and it is little 
more than half of that of November. The average montbly ship- 
ment during 1900 was 92,758 tons, and the best 135,553 tons. 
With shipments as unsatisfactory as these, and with the finished 
iron and steel works closed for the greater part of a week, and 
running irregularly for the other three weeks, stocks would have 
gone up still more rapidly if so many furnaces had not ceased 
operations. Only 22,395 tons were shipped over sea last month, 
whereas 59,351 tons were sent in November and 51,871 tons in 
December, 1899. In the spring over 100,000 tons were sent over 
sea ina month. Such a rapid falling off in business is almost un- 
precedented, and it is not surprising that the tone of the market 
is inclined to be pessimistic. 

The year just closed has been on the whole a fair one, but it was 
the extraordinary activity of the first half of it that made it so, for 
the second half has been a rather poor time ; production has been 
reduced, stocks have increased, shipments have declined heavily, 
and prices have dropped rapidly. e difference between the two 
halves of the year may be judged from the fact that while 614,277 
tons of pig iron were ge from the Cleveland district in the 
first six months, only 498,820 tons were sent away in the second— 
a decrease of 115,457 tons, or 20 per cent. The production of 
pig iron was 20 per cent. less in the latter part of the year 
than in the spring; the number of blast furnaces in operation 
fell off from 97 to 82, and Connal’s stock of Cleveland pig 
iron, which in 1900 up to the early part of September declined 
over 60,000 tons, and was reduced to only 10,463 tons, has in the 
last four months increased to 42,197 tons, or 31,734 tons. The 
North-Eastern Railway Company’s stores, which for the greater 
part of last year were bare of stock, had 15,050 tons at the close 
of the year. If the business of the latter part of the year had 
been anything like that in the first few months, 1900 would have 
greatly surpassed any other year in the extent of its trade, though 
probably not in the largeness of its profits. The cost of produc- 
tion went up so much last spring that the ae between selling 
prices and the cost of production has been small ; in fact, latterly, 
with many firms, the cost has not been covered, and no one expects 
that the dividends that will be declared for 1900 will equal those 
which were paid for 1899. 

The output of Cleveland ironstone for 1900 is estimated at 
5,500,000 tons, against 5,639,126 tons in the previous year ; this 
output, in fact, is the smallest since 1895, The imports of ore 
were somewhat larger than in 1899, there being received in the 
Tees alone 1,319,000 tons, as compared with 1,277,617 tons in 1899. 
The production of ig iron would reach 3,000,000 tons, against 
3,251,596 tons in ih , this being the smallest output for several 
years ; but it must be remembered that the makers could not keep 
up their production in the spring and summer owing to lack of 
fuel. If there had beenenoughcoke obtainable, more furnaces would 
have been re-lighted, as the supply of iron was considerably short 
of requirements, and much difficulty was experienced in getting 
iron for shipment. In the last quarter the output was in excess of 
the demand, and as the makers did not choose to go on stocking 
iron with prices falling rapidly and the cost exceeding them, they 
chose the alternative of stopping such of their furnaces as were in 
urgent need of repairs or needed oe Accordingly out of 
123 furnaces built in the North of England, only 82 were at work 
at December 31st, against 97 at the close of the previous quarter. 
About two-thirds of the pig iron made has been either ordinary 
Cleveland or basic, and rather less than one-third hematite. 
There are 97 blast furnaces at Middlesbrough, and of these 69 
have been in operation during the greater part of the year, while 
of the 36 in other parts of the North of land, 28 have been 
working. The best price obtained for No. 3 Cleveland pig iron in 
1900 was 79s. in April ; the worst 50s., at the close of the year. 
The average quotation was 69s. 2d. for this quality, as compared 
with 60s. 1d. in 1899, 42s. in 1898, and 34s. 10d. in 1893. The 
realised average last reported, for the third quarter of the year, 
was 69s, 6d., whereas for the last quarter of 1899 it was 64s. 1d. 
Cleveland warrants rose to 78s. 6d. in April, and closed the year 
at 49s. 9d. The finished iron exports were 362,938 tons, against 
414,377 tons in 1899, and the shipments of pig iron 1,113,097 tons, 
against 1,346,065 tons ; the pvorest, in fact, since 1895, when the 
late ‘*boom” commenced. Scotland alone took 157,382 tons less, 
The year’s deliveries of pig iron from the Cleveland district to 
Germany reached the enormous quantity of 549,120 tons, against 
538,789 tons in 1899, and 299,114 tons in 1898, last year’s bei 
the largest ever recorded. Up to 1895 Scotland took a eae 
larger quantity of Cleveland iron than any other country, but last 
year Germany took nearly two and a-half times as much. 

Though prices have been falling for some months, wages were 
not reduced in any branch of the iron and allied trades till Friday 
last, when the steel manufacturers and the representatives of their 
smelters, not only from the North of England, but also Scotland, 
arranged for a 5 per cent. reduction of wages, to take effect from 
the following day, December 29th. Thisis the first reduction that 
has been made in any wages in this district for several years. It 
is practically based upon the quoted prices; all the other wages 
nearly are based upon the realised prices. The Cleveland iron- 
stone miners last year had their wages advanced 114 per cent., 
against 234 per cent. in 1899; the North of England blast fur- 
nacemen 18 per cent., as compared with 20} in 1899 ; the puddlers 
at the finished ironworks 1s. 9d. per ton, making the rate 10s. 3d.; 
other men engaged at the finished ironworks had wages advanced 
174 per cent., against 124 per cent. in 1899; the millmen at the 
steel works 124 per cent., against 10 per cent. in 1899. The steel 
smelters had 2} per cent. given to them on January Ist, 1900, and 
the rate was unchanged all the year until December 29th ; they 
commenced 1901 on 24 per cent. less satisfactory terms than those 
of the commencement of last year. 

The Tyneside marine engineering establishments were all very 
stone: employed all the year—so much so that overtime was very 
general, 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE is little to report this week in connection with the Scotch 
iron and steel trades. Business is quite suspended on account of 
the New Year holidays. All works are closed for the present 
week, and not a few will remain shut for some time longer, use 
trade is dull. The year’s business has been large and for the most 
part profitable, and it would have been more so but for the high 
cost of fuel, which has been a great drawback to manufacturers, 
and latterly has contributed to a serious extent to bring about a 
condition of business inactivity that is causing much anxiety to 
those concerned. In certain important branches no doubt a busy 
time is assured, but the outlook is rather doubtful. 

There was one meeting of the Glasgow pig iron market on 
Monday, the last for the year. Some apprehension had been felt 
that the very last market of the year might end with a ‘‘ squeeze” 
of the ‘‘bears,” but the prices, on the contrary, were weak. 


Business took place in Scotch warrants to 59s. 3d. cash, 59s, 3d. to. 


59s, 6d. for delivery in eleven days, and 58s. 14d. one month. 
Cleveland warrants were done at 50s. 3d. to 50s. cash, and 50s. 
6d. qne month, while Cumberland hematite warrants were at 63s, 
9d. cash, with no business for future delivery. The market was 
cleared after the previous meeting on Monday until the afternoon 
of Thursday. 

While there are 84 furnaces in operation, they have been pro- 
ducing very little iron this week, being for the most part on slow 
a so that as many of the workmen as possible pach ws have their 

oliday. 

The prices of special brands of Scotch makers’ pig iron are 
lower, as follows :—Govan, f.o.b. at Glasgow, No. 1, 63s, 6d.; 
No. 3, 62s. 6d.; Carnbroe, No. 1, 70s.; No. 3, 67s.; we No. 1, 
78s, 6d.; No. 3, 68s. 6d.; Calder, No. 1, 79s.; No. 3, 68s. 6d.; 
Gartsherrie, No. 1, 78s.; No. 3, 68s.; Summerlee, No. 1, 81s.; 
No. 3, 68s.; Coltness, No. 1, 85s. 6d.; No. 3, 69s.; Glengarnock at 
Ardrossan, No. 1, 78s.; No. 3, 67s. 6d.; Dalmellington at Ayr, 
No. 1, 68s.; No. 3, 66s. 6d.; Eglinton at Ardrossan or Troon, 
No. 1, 67s. 6d.; No. 3, 66s.; Shotts at Leith, No. 1, 80s.; No. 3, 
68s. 6d.; Carron at Grangemouth, No. 1, 78s.; No. 3, 68s. per 
ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 3797 tons, compared with 5317 in the same week of 
last year. The total shipments since lst January have been 
320,333 tons, against 266,631 in 1899, showing an increase for the 
past year of 53,702 tons. 

There has been very little demand for raw iron this week, but 
the stock in Connal and Co,’s Glasgow stores shows a reduction of 
265 tons, the total quantity remaining in store being 71,383 tons. 

For finished iron and steel there is a slow demand, and scarcely 
any business has been done this week. Some of the ironworks are 
almost clear of orders. In the engineering branches there is still 
a great amount of workin hand, locomotive and bridge building 
being specially busy. 

The week’s coal shipments have been better than was expected. 
No doubt they include arrears of held back by the storms 
of oop ned weeks. The total coal shipments since the beginning 
of 1900 have been 10,893,759 tons, compared with 8,950,669 in 
1899, showing an increase of 1,943,090 tons. The market at the 
moment is steady to firm for household coals for home use. Fears 
of another strike in the Taff Vale have induced coalmasters to 
maintain a firmer attitude than they might otherwise have done. 
There is practically no change this week in coal prices. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE coal statistics of Cardiff port for 1900 are not so satisfactory 
as they would have been but for the Taff Vale Railway strike. 
The total, taking them as estimated, of coal shipments was 
15,679,235 tons, as compared with 16,276,627 tons for 1899, 
Authorities at the docks say that the falling off was not altogether 
due to the strike, but to the great scarcity of labour in the spring 
months. Though there is an admitted falling off, still prices have 
more than recouped coalowners, and certainly colliers have no 
reason for complaint. Swansea coal trade shows an increase of 
130,000 tons, and patent fuel 40,000 tons. At Newport the coal 
trade has been well maintained, the only serious falling off having 
been in the coasting trade of May and June. The prospects of the 

rt, considering extensions and projects, are arded as good. 

atent fuel shipments are on the increase, oor iron and steel 
exports are second only to those of Cardiff. The Llanelly coal 
trade has been very satisfactory, though until the dock improve- 
ments are carried out it is not expected that the anthracite 
measures will be fully worked. 

The closing week of the year was not expected to be an active 
one, though tonnage, despite the bad weather, has come in briskly 
of late. On Friday last the most important shipment from New- 
port, Mon., was 2200 tons for Gibraltar, and 2500 tons from Cardiff 
for Port Said. On Saturday Cardiff despatched 10,950 tons coal, 
and 1000 tons patent fuel; Newport, Mon., 3250 tons coal ; Swan- 
sea, 2676 tons coal, and 2000 tons fuel. By Monday a fair resump- 
tion of business began to set in, Cardiff sending away twenty 
steamers with 33,910 tons coal. At Cardiff on Saturday, best 
steam coal changed hands at 19s. 6d. to 20s., and one parcel sma!l 
steam at 12s., though ordinaries were to be had at 10s. to 10s. 6d. 

The holiday influences were scarcely over by mid-week, and full 
quotations were difficult to get. Closing age on ’Change, Car- 
diff, for best steam remained 19s. 6d. to 20s. 6d., and 10s. 6d. to 
lls. for best small. Second-class large steam is selling at 17s. 6d. 
to 18s.; best Monmouthshire, shipped from Cardiff, 17s. to 18s.; 
and secénds, 16s. 6d. to 17s. Coke and patent fuel reported to 
remain at same figures as before the holidays. 

Swansea prices are as follows :—Anthracite, finest hand-picked, 
22s. to 28s.; seconds, 20s.; best large, 15s, to 16s.; red vein or 
similar large, 7s. to 8s.; rubbly culm, 12s. 6d. to 13s. 

Steam coals: 18s. 6d. to 19s.; seconds, 16s. to 17s.; bunkers 
according to quality. 

House coals: No. 2 Rhondda, 15s, 6d. to 16s. 6d.; all Swansea, 
f.o.b., cash 30 days, less 24 per cent. Coke furnace, 19s, to 21s.; 
best foundry, 26s. to 30s. Patent fuel, 16s. to 18s. Pitwood, 19s. 
per ton into trucks. 

All over the district the first week of the year promises but a 
small yield of coal in comparison to late totals. In the Swansea 
Valley the Drew Pit, Birchgrove, is idle, and the Old Pit, the 
same proprietary, is only doing three — per week, Llanerch, 
Bettws, and other collieries are not working full; a number of 
collieries stopping in the Western district, and between 700 to 800 
men idle. Alleged cause, in some cases, holidays, but in some the 
‘*slump” in coal prices. In a few days prices are down 5s. to 6s., 
and working there is unremunerative. The tendency in the 
Western district is to cheaper house coal, and this week prices 
were down 2s, 

On ’Change, Swansea, mid-week it was reported that no quota- 
tions for pig iron were current, and in finished iron and steel 
little to be stated, business being, in a measure, temporarily at a 
pause until quarter day. Last week the Sliding Scale Committee 
in the iron and steel trades met, and the result of audit was that 
wages are toremain the same. This is an indication that ee 
business has been done, though much better might have n 
expected but for the import of American steel. 

Any iron and steel figures this week must be taken as nominal. 
Welsh bars, £8 to £8 2s. 6d.; angles at usual extras. Steel rails, 
heavy, £6 to £5 2s, 6d.; light, £7 to £7 15s.; sleepers, angles, 
channels, &c., according to specification. Sheet iron, £8 5s. to 
£8 7s. 6d.; steel sheets, £8 2s. 6d. to £8 10s. Bessemer steel: 
Tin-piate bars, £5; Siemens best, £5 5s. These figures indicate 
the determination of irc ters to meet the competition with 
vigour, and as the quality is superior, the tin-plate manufacturers 
he have entered into contracts for American steel are non- 

lussed. 
‘ Tin-plates :—Bessemer steel cokes, 13s. to 13s. 3d.; Siemens 
coke finish, 13s. 3d. to 13s. 6d.; ternes, per double box, 28 by 20C., 


24s., 26s., to 29s.; best charcoal, 14s. to 15s.; big sheets for 
galvanising, 6ft. by 3ft. by 20 G., per ton f.o.t., £10 10s. Iron 
ore, 17s. 6d, to 18s., all Swansea. Last week the make of tin-plates 


was 58,859 boxes ; shipped, 37,609 boxes. Present stock, 142,747 
boxes, 

Many of the tin-plate works were idle last week, scarcity of bars 
being the alleged cause. It is surmised that in some cases non- 
arrival of American was the reason, and unless the rumoured 
intention of importers to have stations for stock in Bristol Channel 
ports can be realised, this irregular delivery may be expected, and 
will tell in favour of home make. 

It is stated in the tin-plate district that the Beaufort and 
Duffryn will not run all their mills for a little while. Clearance 
of old stocks at some of the mills is very perceptible of late, and 
finishing departments now are not fully employed. At Landore 


the full complement of furnaces are smelting. Other steel-pro- 
ducing departments in the district are not so active, and men 
on, aa ga in bar mills are working irregularly. In the Swansea 
Valley, engineering sheds and most of the foundries are so busy 
of late with orders for machinery and heavy castings, that only 
two days’ holidays were given. Copper and spelter works busy. 
Quotations, tin, copper, lead, and spelter not issued in time this 


week, 

Tintern Abbey tin-plate works are announced for sale by auction 
next week. 

I regret to announce the death of Mr. Tolfree, late of Treforest 
Ironworks. He had previously been at Maesteg, but was for 
many years in management at Treforest, where he carried out the 
conversion to steel works and continued until the stoppage. 


NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE position in all the iron trades has been so lifeless during the 
past few weeks that the quietness of the holidays has made but 
little difference. Last week no work worth speaking of was done, 
and this week has been, if possible, even more dull. Very few and 
very small orders only are given out, and reductions in the output 
are often considered the only means to prevent stocks from rising 
too rapidly. There is a general weakness shown in quotations 
which will end in a further official reduction of the list rates, 
unless a change for the better takes place in a few weeks. 

According to the Breslauer General Anzeiger, the Silesian steel 
works have informed their customers that they are henceforth 
willing to grant the following rebates :—On billets, 75 to 85 p.c.; 
fish plates, 80 to 80°5 p.c.; fittings, 75 p.c. The opinion prevails 
in industrial circles that makers will not be able to maintain the 
present price of M. 150 p.t. for bars much longer, as there are 
almost no fresh orders secured, and when the contracts previously 
booked have been executed, many mills will be compelled to sto 
working —* if they do not succeed in obtaining fresh wor! 
in a few weeks. 

Coal is still in healthy demand, but much less firm in price than 
during the last quarter, the downward inclination being specially 
marked in inferior sorts of coal. The Rhenish-Westphalian coal 
convention has resolved on a 10 p.c. reduction in output, expect- 
ew to present a further falling off in prices, at least for a 
while. 

Home and foreign demand are equally dull in Austria-Hungary. 
Makers do not feel inclined to commit themselves very far forward 
at the present unremunerative prices, and consumers do not care 
to buy more than what they require for immediate consumption. 
The contracts placed are therefore small, and some shops have 
not got a fresh order for weeks, 

The coal market has, likewise, shown symptoms of a further 
decreasing tendency ; stocks rise, all the larger purchases having 
been made a few weeks ago. 

Considerable firmness exists in the brown-coal trade, and prices 
are not likely to alter for the present ; contracts, reaching up to 
March, 1902, having been booked at the quotations now ruling. 

A further falling off in prices was noticeable for iron and steel 
articles in Belgium, chiefly in consequence of the numerous offers 
made by German firms. Merchant iron No, 2 is quoted 145f. p.t. 
and iron girders are nominally quoted 150f. p.t.; iron plates 
No. 2, 155f.; the same in mild steel, 165f. p.t.; and plates in 
Siemens-Martin steel, 175f. p.t. 

A weak condition prevails in the Belgian coal trade, for though 
official reductions in price have not taken place, everyone knows 
that consumers pate find it very easy to obtain large concessions 
if they should feel inclined to place forward orders. German 
collieries are reported to have offered coal to the Hainault at prices 
that were on an average 10 per cent. lower than what Belgian 
coalowners ask, English coal has likewise been offered freely, and 
the result of these increasing foreign offers will be that the railway 
contracts for coal for next year, which are to be given out in a 
day or two, will have to be accepted at much lower rates than was 
anticipated. 

The Russian Minister of Finance is reported to have postponed 
the term for the duty-free import of pit coal for railway demand 
till July 14th, 1901. 
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STEAM coal market is firm, but owing to the holidays supply is 
slack. House coal remains unaltered. 

Coal: Best steam, 17s. to 17s. 6d.; seconds, 16s.; house coal, 
best, 19s.; dock one 9s. 6d.; colliery, small, 9s. Iron ore: 
Rubio, 17s. 3d. to 17s. 6d.; Tafna, 17s. to 17s. 3d. Steel: Rails, 
heavy sections, £6 to £6 2s. 6d.; light ditto, £7 to £7 10s. f.o.b.; 
Bessemer steel tin-plate bars, £5.; Siemens steel tin-plate Lars, 
£5 5s., all delivered in the district cash, Tin-plates: Bessemer 
steel, coke, 13s. to 13s. 3d.; Siemens, coke finish, 13s. 3d. to 
13s. 6d. Pitwood, 19s. London Exchange Telegram: Copper, 
£72 17s. 6d.; Straits tin, £121 5s, 


ALMANACS, DIARIES, «ce. 


The firm of E. R. and F, Turner, Limited, Ipswich, has sent us 
a neat wall calendar of the daily tear-off pattern with mottoes, 

John M. Henderson and Co , Aberdeen, N.B., makers of cable- 
ways, granite, and stone-working machinery, for os year 
have published a wall calendar of the monthly tear-off pattern. 

From the Sun Insurance Office comes a blotting book containing 
a calendar, postal and other useful information, and we are glad tu 
notice no printed matter on the blotting paper itself. 

The Glacier Anti-Friction Metal Company, Limited, has sent 
us a calendar decorated with a daintily painted panel, apparently 
porcelain. It is mounted in a brass frame on a stout dark green 
card, and is very effective, 

Robert Boyle and Son, Limited, ventilating engineers, London 
and Glasgow, have sent us a handy little rule and scale made of 
xyllonite, having on the reverse side an almanac for the present 
year. The little article is 3in. long. 

Mr. G. F. Zimmer, of Mark-lane, London, the maker of the 
swinging conveyor, has made a departure in this class of publica- 
tion. He issues a combination calendar and catalogue, the back of 
which is made in the form of a blotter. 

Under this category mention is to be made of calendars by the 
Hunslet Engine Company, Leeds, the Campbell Gas ine Com- 
pany, Limited, Halifax, W. H. Willcox and Co., Limited, London, 
and the Rugby Portland Cement Company. 

We have received a wall calendar for 1901 from John Rogerson 
and Co., Limited, Wolsingham, Durham. It is of the monthly 
tear-off type, and each page contains photographic illustrations of 
the works, partners, and interesting work carried out. 

The Electrical. Power Storage Company, Limited, is issuing as 
usual « useful combination of blotting pad, calendar, diary, and 
note-book. This annual production will be found most welcome 
by all engineers who are fortunate enough to receive one. 

The firm of Henry Simon, Limited, Manchester, continues to 
adopt the same style of calendar as was introduced by the 
founder of the company. The mottoes for 1901, which accompany 
each day’s slip, have been selected with the same good judgment 
which has always characterised this publication, 


Jan. 4, 1901 
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AMERICAN NOTES. 
(From our own Correspondent.) 


New York, December 21st. 

THE excitement in the stock market after two 
weeks’ suspension has suddenly broken out, and 
there is a general rush for aie —a rush unpre- 
cedented in the annals of the Stock Exchange. 
The excellent earning capacity of nearly all rail- 
roads and so many industries is encouraging the 
buying of stocks for investment purposes, The 
steel combinations are making good records as a 
rule, and the capacity of nearly every one is 
engaged to maximum limits. The opening up of 
next year’s requirements satisfies the investing 
public that the steel properties will be profitably 
engaged for an indefinite period. The railways 
have coal cheap as ever. Steel at a low price, 
building and construction material also low. 
Rates for freight as a rule are held high, and 
railroad managers are getting closer together, 
exchanging directors with each other and making 
their interests the same. Mr. Morgan has 
bought up very valuable anthracite coal pro- 
perties preparatory to a combination of all. All 
the railroads transporting anthracite are now 
virtually together for the maintenance of rates, 
prices, and production. Other far-reaching 
moves are under way, which have for their ulti- 
mate object the unification of the now separate 
interests of trans-continental railroads. 

Quiet but well-planned movements are now 
being made by the leading financiers of this city 
with the co-operation of London interests, to 
exercise control over present railroad manage- 
ments, 

There are no particularly new developments in 
the steel trade. Production everywhere is run- 
ning close to the highest capacity. Steel rail 
mills are getting business slowly, and it is 
rumoured that a cut from 26 dols. will be made 
unless the buyers soon come up with orders. The 
present unfilled requirements are put at 1,000,000 
tons. 

The bridge iron makers are particularly busy. 
Shipyard orders are awaiting acceptance. 
Foundry work everywhere is good, and car 
builders have six months’ work on their books, 
and could have almost as much more if they 
would accept railroad terms. 


LAUNCHES AND TRIAL TRIPS. 


Mont Centro; built by, Wigham Richardson 
and Co., Limited; to the order of, Société 
Général de Transports Maritimes, of Marseilles ; 
Sm, 340ft. long; trial trip, December 

th. 


Koss, steel screw steamer; built by, Craig, 
Taylor, and Co.; to the order of, Societa Anonima 
Ungherere di Armamento Marittimo Oriente, of 
Fiume ; dimensions, 372ft., 48ft., 30ft. llin.; to 
carry, 7000 tons deadweight ; engines, triple-ex- 

nsion, 25}in., 404in., 68in., by 48in., pressure 

60 lb.; construc by, T. Richardson and Sons, 
Limited ; launch, December 21st. 


ASSISTANCE, steel screw steamer; built by, 
Sir Raylton Dixon and Co., Limited ; dimen- 
sions, 450ft., 53ft., 32ft. Sin.; to carry, 8250 
tons deadweight ; engines, triple - expansion, 
32in., 53in., 88in., by 54in., 4200 horse-power, 

ressure 180 lb.; constructed by, Richardson, 
=e and Co., Limited ; launch, December 

ind. 


COULSDON ;_ built by, Northumberland Ship- 
building Company, Limited ; to the order of, 
Houlder, Middleton, and Co.; dimensions, 372ft., 
48ft., 30ft. 10in.; to carry, 7000 tons deadweight ; 
engines, triple-expansion, 23}in., 39in., 66in., by 

ipway and Engineeri ‘om , Limited ; 


HEBBURN, steel screw steamer; built by, 
Robert Stephenson and Co., Limited; to the 
order of, Elswick Steam Shipping Company, 
Limited ; dimensions, 340ft., 47ft., 29ft. 10in.; 
engines, triple-expansion, pressure 1651b.; con- 
structed by, Richardsons, Westgarth, and Co., 
Limited ; launch, December 22nd. 


MicHakEL Lissowsky, barge loading dredger ; 
built by, Wm. Simons and Co., Limited ; to the 
order of, Russian Government ; to dredge about 
2000 tons per hour, capacity of each bucket about 
35 cubic feet; vessel was launched complete, 
December 22nd. 


PRETORIAN, steel screw steamer; built by, 
Furness, Withy, and Co., Limited ; to the order 
of, J. and A. Allan ; dimensions, 450ft. long ; to 
carry, 13,800 tons measurement ; engines, triple- 
gg 32in., 53in., 88in., by 54in., pressure 
180 lb.; constructed by, Richardson, Westgarth, 
and Co., Limited ; launch, December 22nd. 


Wracsy, steel screw steamer ; built by, Ropner 
and Son ; dimensions, 343ft. 2in., 46ft. 6in., 27ft.; 
to carry, 5600 tons deadweight, L.S.F. ; engines, 
triple-expansion, 244in., 40}in., 67in., by 42in., 
about 13,000 horse-power, pressure 1801b. ; con- 
structed by, Blair and Co. ; launch, December 


CRAGFIELD, steel cargo steamer ; built by, R. 
Craggs and Sons ; to the order of, John Ruthen 
and Co., of Cardiff ; dimensions, 330ft. 9in., 47ft., 
26ft. 64in.; to carry, about 5500 tons deadweight ; 
engines, triple-expansion, 24in., 38in., 64in., by 
42in. stroke, pressure 160 lb.; constructed by, 
Richardson, estgarth, and Co., Limited. 
launch, December 27th. 


AssyRIA, steel screw steamer ; built by, David 
and Wm. Henderson and (o., Limited ; to the 
order of, Anchor Line, Limited ; dimensions, 
450ft., 55ft., 33ft.; trial trip, December 28th. 


TRADE AND BvusINESS ANNOUNCEMENTS, — 

Messrs. Doherty and Donat have removed 
from 40, South King-street, Manchester, to 82 
Deansgate - arcade, Deansgate, Man- 
chester, 


THE PATENT JOURNAL. 


Condensed from “The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 


*.* When inventions have been “ communicated ” the 
name and address of the commumicating party are 
printed in italics. 

17th December, 1900, 


as Waittna Pens, C. E. West, Roundhay, near 


8. 
22,994. Trunk without Jornts at ANGLEs, J. Sessely, 
Geneva. 
22,995. ATTACHMENT for VEHICLE Lamps, W. H. York, 
Bradford. 


22,996. Macutye for Bispinc Books with W. H. 
Dorman and W. H. Dorman and Cv., Limited, 
Stafford. 

22,997. ANNEALING SELF-HARD Steet, J. Bedford, 
Sheffield. 

22,998. Savery WHEELS for W. Shone, Upton 
Park, Chester. 

22,999. ManuractuRg of Twist C. B. Laister, 
Sheffield. 

23,000. Fittinc Sager Racks, E. A. Bellow, Leo- 
minster. 

23,001. ORNAMENTING Caps, A. Gershon and J. D. 
Dymond, London. 

23,002. A UrnerurotomeE, J. 8. Ashe, Dublin. 

28,008. ApeLiances for Domestic O. Tilley, 
Leicester. 

23,004. Pipe Waxt-socket, J. Smith and R. Walker, 
South Shields, 

23,005. Tauttey PuLttey Apsuster, D, L. Reaney, 
Bristol. 

23,006. Braces, J. W. Smith, Manchester. 

23,007. Porrers’ Sirrers, J. Kinsey and E, 
Barker, Stoke-on-Trent. 

23,008. Macaines, W. R. Gaudie, New- 
castle-on-Tyne. 

23,009. Emercency Brakes, J. Hill, Stoke-on-Trent 

23,010. StircHinc Pameuvets, W. H. Dorman and W. 
H. Dorman and Co., Limited, Stafford. 

23,011. Picker for Looms, R. M. Ormerod, Man- 
chester. 

23,012. Garment Hooxs or Hanogrs, T. Duncan, 
Ww. 


G 
23,018. Saws for Sawina Metat, W. Hartmann, 
erlin. 
23,014. SincLE-poLe Switcn, A. E. Short, London. 
23,015. Corn-rrEED Game, W. Nasch and J. M. Alder 
ton, London. 
23,016. SHrinkaGE Gavog, J. Allan, Port Glasgow. 
23,017. ItLominaTING PRosectiLes, R. T. Phillips, 


London. 

23,019. Trouser and Materiat Rack, A. G. Lee, 
London. 

23,020. Tuses for Steam Ganerators, W. G. Potter, 
London. 

23,021. TeLescoprc Evevators, G. H. Nuakes, 

23,022. Frepinc Carpinc Ewnotnes, A. Pickard, 
London. 

23,023. Pweumatic Tires, E. and J. Walster, London. 

23,024. Crampine Picture Frames, W. J. Templeton, 
London, 

23,025. Carriers, M. J. Foyer, London. 

23.026. SELF-PLAYING ATTACHMENTS for MUSICAL 
InstrumENTs, H. H. Lake.—(Farrand and Votey 
Organ Company, Onited States.) 

23,027. IonrTinc LNCANDESCENT Gas Burners, C. Car- 
penter, London. 

23,028. Pump Vatves, H. Davey, London. 

23,029. CoupLinc Veuicies, J. Willison, 
London. 

23,030. Devick for Doors Opry, J. P. Becker, 
London. 

23,031. Rein Hovper, J. C. Tolliver and J. A. Stingel, 
Kingston-on-Thames. 

28,082. Apparatus, I. C. McClen- 
then, Kingston-on-Thames. 

23,033. Ho_pinc W. McIntosh, 
London. 

23,034. Brackets for Starr-rop Eysgs, J. J. Bruns, 
Birmingham. 

23,035. Lay Ficure, T. W. Lench, Birmingham. 

23,036. Boor Tres, J. Lucking.—(u. Pabst, Ger- 
many.) 

23,037. Lusricators, L. Lefebvre, London. 

23,038. Device for STRETCHING GARMENTS, E. Oppen- 
hauser, London. 

23,039. MaGazine SMALL-aRms, A. Morgenroth, 
London. 

23,040. ImpREGNATION of Woop, C. Krause and A. 
Beddies, London. 

23,041. Tonacco Pipgs, E. C. F. Otto and E. Beyer, 
London. 

23,042. Skin OrytMENT, J. Montague and 8. Sharpe, 


mdon. 

23,048. VARIABLE Gear for CyciEs, L. Wise, 
London. 

23,044. RecoveRInG Propvucts from Fur, P. Naef, 


London. 

23,045 Pang, L. A. and C. J. Jaequot and C. Taverton, 
London. 

23,046. Unittinc ALumiInium and The Société 
Internationale des Usines et Fonderies d’Aluminium 
(Société Anonyme), London. 

23,047. Gear, P.C. Wilson, D. W. Bassett, and J. Dring, 


London. 

23,048. Gear, P. C. Wilson, D. W. Bassett, and J. Dring, 
London. 

23,049. Device for PREVENTING Dravcnt, F. O. Hirenz, 


ndon. 
23,050. Tires, H. Falconnet and M. Perodeaud, 
Liverpool. 
28,051. SeparaTinc Device, K. E. Markel and J. J. 


Crosfield, Liverpool. 
23,052. Packinc Materiat, J. M. Gibson and The 
Buckley Brick and Tile Company, Limited, Liver- 


23/068. PENCIL-SHARPENING AppaRATus, C. F. Hess, 
London. 
23,054. MrTHop of Marxine Liven, H. A. Bailie, 
London. 
23,055. Vent Pros, T. Mogg, London. 
23 Pires for Smoxine Tosacco, I. Neuberger, 
ndon. 
28,057. Lockxine Trays, W. W. Fortune and A. W. 
Lambert, London. 
Exastic Tires for Motor Cars, E. G. Jackson, 
London. 
23,059. Motor Ve.ociprpgs, H. W. Ravenshaw, 


mdon. 
23,060. Nut Lock, J. W. Jones and J. Helmer, 
ndaon. 
23,061. CotTron-comBinc Macuines, H. Tunstall, 
ndon. 
28,062. MANUFACTURING PLatgs, W. C. Cronemeyer, 
London. 
23,068. OrtTHop&pic Brncues, &c., A. Oberst, 


mdon. 
23,064. Matcues, J. Ramsden and W. R. Hirst, 
London. 
18th December, 1900. 
28,065. Arr Tusgs, A. Cook, Quinton, near Birming- 
28,066. Brake for J. I. Cooper, 


Sheffield. 
APPLIANCE for Workine G. Forner, 


en. 

28,068. Sprinninc Frames, R. W. Moncrieff, Newport 
Pagnell, Bucks. 

28,069. Door Latcues, H. Lomax and J. Tomlinson, 
Manchester. 

23,070. Cycixs, J. Goulson, Liverpool. 

PIANIssissiMo ToNE Mopirigr, A. G. Browne, 

ull. 


28,072. AceTYLENE Lamp for VeHiciEes, A. Reinhold, 
Woolwich. 
na, Looms for Weavinc Purposes, W. Rushton, 


x. 
23,074. DiscHaRcine Contents of Wacons, J. Hird, 
Halifax. 
and for Lamps, J. Hill, 
risto 


istol. 
23,076. Desks, C. W. Robbins and 8. F. Poynor, 
Leicester. 


23,078. Woop-workInG Macutnery, T. Shurmer, 
Keighley. 
23,079. Kitns, G. E. Barlow and A. Hewitt, Stoke-on- 


nt. 

23,080. Creams for PotisHixc Purposss, J. Walton, 
Manchester. 

28,081. Pygumatic Power Hammers, J. Crossley, Bir- 
mingham. 

23,082. Jacks, E. Waring and A. Smith, Ecclesfield, 
near Sheffield. 

23,083. Hames for Usk with Harness, C. Wincer, Bir- 
mingham. 

23,084. Layinc Bricks, J. H. Knight, Farnham, 


Surrey. 
23,085. TgacHina Sixcinc, J. Tomlinson, Brighouse, 


orks. 

23,086. Means for Suapine Cicars, C. F. W. Spreen, 
Liverpool. 

23,087. OrpERATING MusicaL InstrumENTs, 8. K. Rey- 
nolds, Manchester. 

23,088. Kyock-pown Furniture, W. S. Gunn, 


Glasgow. 
23,089. Provipinec Srenciis, McI. J. D. Carter, 

mdaon. 
23,090. Printinc with Srencits, McI. J. D. Carter, 


ndon. 
23 091. Box and Rouer fur Paper, MclI. J. D. Carter, 
Loudon. 
23,092. PLatesof Printinc Macuings, MclI. J. D. Carter, 


ndaon. 

23,098. Hooxs for WgaRING AppaREL, A. Parsons, 
mdon. 

ARRANGEMENT of Urtnats, C. E. Monkhouse, 


ndon. 
ADVERTISEMENT Hotpers, H. G. Stripe, New 
ork. 

23,096. Door Curck, G. Stubbs, London. 

23,097. BorrLe Hotpers, A. G. Brookes.—(T. C. Bates, 
United States.) 

23,098. MgcHANICAL Movement for Presses, W. K. 
Hodgman, London. 

23,099. STEAM-PREVENTING ARRANGEMENT, G. Gregory, 


mdon. 
23,100. Securinc Tires to Cycte Wuexts, M. Best, 


mdon. 

23,101. AUTo-cULTIVATOR, W. Timewell, Sawbridge- 
worth, Herts. 

23,102. Trap ALaros, W. R. Atherton and W. Dodd, 
London. 

23,103. E_ectric Raitway System, The British Thom- 
i Company, Ltd.—(W. B. Potter, United 
States 

28,104. System of Motor Contro., The British Thom- 
son-Houston Company, Ltd. — (4. H. Armstrong, 
United States ) 

23,105. VENTILATION of TRamcars, C. A. Allison.—(W. 
B. Andrews, J. Cowlt, J. F. Connelly, and E. Spaeth, 
United States.) 

23,106. ELecrricaL GaLvanic Batreries, C. A. Alli- 
son. — (The Waterbury Buttery Company, United 
States ) 

23,107. Evectricat Gatvanic Batrerigs, C. A. 
mee Waterbury Battery Company, United 

tates. 

AERIAL or Macuines, E. Cuyer, 


medion. 
23,109. Continvous Brick Kiins, H. de Witt, 
London. 
Fasrics, A. J. Boult.—( 4. Gagedois, 
rance, 
23,111. Tires, M. Crawford and H. Brooks, London. 
23,112. HyacintH GLass ATTracHMENTs, T. Bratz, 
London. 
23,113. CuRRENT Motors, C. Jasper, London. 
23,114. Forminc PeRFoRATED ConTRoL Srrips, A. J. 
—e Monotype Machine Company, United 
tates. 
23,115. PREPARING PERFORATED Recorp Strips, A. J. 
—e Monotype Machine Company, United 
tates. 
23,116. Gas Scrupper, S. Chandler, jun., and J. 
Chandler, London. 
23,117. Frat Wire Sprinas, R. Scheck, Barmen, Ger- 


many. 
bag pe Means of ApvERTISING, G. M. de St. Léger, 


ndon. 

Hotpers for Cieaners, E. L. Ridley, 
ndon. 

23. = PHOTOGRAPH-PRODUCING APPARATUS, H. Farmer, 
ndaon. 

— PROJECTING ANIMATED Picturgs, P. W. Davies, 


ndon. 

23,122. Gummine Mecuanism for Books, D. M. Smith, 
London. 

23,123. Toys, E. R. Batholomew, London. 

23,124. WEIGHING Macuting, E. H. Cook, London. 

23,125. CoIN-CONTROLLED WEIGHING Macuing, E. H. 
Cook, London. 

28,126. Rotary Encings, V. L. Rice, London. 

23,127. Stream Generators, T. F. Morrin, London. 

23,128. Stzam Generators, T. F. Morrin, London. 

23,129. Spittoons, J. C. Blair and R. Wedekind, 
London. 

23, po Locks, C. M. Burns and F. T. Mercier, 


mdon. 
23,131. AvuTomaTic Torcugs, A. and E. Shirley, 
ry. 
23,132. INcaNDEscENT Gas Burners, C. S. Snell, 
Saltash, Cornwall. 


28,133. INCANDESCENT Gas Buryers, C. S. Snell, 
itash, Cornw 
23,134. HeaTinc Raitway Carriaces, T. K. Bellis, 


mdon. 

Steam Generator, 8. Bray and A. Shanks, 
mdon. 

23,136. DESULPHURISATION of Gas, M. E. H. Dennstedt, 
ndon. 

23,137. for Execrric Swircues, M. Vogel, 


ndon,. 

23,138. ENTomoLocicaL Mounts, 8. W. Denton.(W. 
. and R. W. Denton, United States.) 

23,139. MeTat Macuines for SHearinc, H. Berry, 


ndaon. 

28,140. Hosk-wINDER, J. McHardy and Anderson, 
Anderson, and Anderson, Limited, London. 

23,141. RoLLER Brarines for Putters, T. Cooper, 
London. 

23,142. NEEDLE THREADERS, C. Lawrence, C. H. 
Maurer, and F. N. Davidson, London. 

23,143. HaIR-CRIMPING Device, M. and V. Debudaj, 


London. 

23,144. Removine Dust from Carpets, J. S. Thurman, 
London. 

TRIMMING CUTTER ATTACHMENT, H. A. Klemm, 

ndon. 

28,146. Meters, E. Schattner, London. 

23,147. Gamer, G. W. C. Webb, London. 

28,148. ConnecTinc CurRRENT Conpuctors, K. Holz- 
mann, London. 

23,149. Hatsanp, L. Weill, London. 

23,150. ATTACHMENTS for LaBets, C. W. Dawson, 
London. 

28,151. Heaps for Stream Exuaust Fipgs, C. W. 
Brown.—(The Burt Manufacturing Company, United 


States.) 
Tires, G. B. Winter and F. J. Stohwasser, 


mdon. 

23,158. GarTers, F. J. Stohwasser and G. B. Winter, 
London. 

28,154. Motor Roap C. Gouchon, London. 

23,155. SincLE and MuLTIeLex WIRELESS TELEGRAPHY, 
V. I. Feeny.—(Aligemeine Electricitiits Gesellschaft, 
Germany.) ; 


23,156. Rerininc of Svucar, J. Robin - Langlois, 
London. 
23,157. Propuction of TexTiLe Fisres, C. F. Topham, 


London. 
Means for Twistinc Fisres, C. F. Topham, 
ndon. 
23,159. RarLway Switcues, C. A. Dunn, London. 
23,160. ATracHMENT for T-squaREs, J. Beddous, 
London. 
23,161. Winpow Bu1nps, J. D. Langton, London, 
23,162. Nau for Watis and Critines, M. L. Rouse, 


mdon. 

23,168.. WireLess TELEGRAPHIC Apparatus, J. A. 
Fleming and Marconi’s Wireless Telegraph Com- 
pany, Limited, London. 

28,164. Permanent Way of Raiways, E. Freund, 
London. 

23,165. SurcicaL Banpaces, J. Kean, London. 

23,166. SHaRrENERS for Perncits, ©. Pissarreck, 
Lordon. 

23,167. Lamp Curmyey, J. F. C. Jtirgens, London. 

23,168. Execrric Crrcurr CLosiInc Apparatus, P. 
Carus, London. 

23,169. AUTOMATICALLY SecuRING Doors, W.T. Doran, 
London. 

23,170. MANUFACTURE of Etsows, C. Williams, 


mdon. 
23,171. Rott Top Extension Tangs, 8. H. Glidden, 


mdon. 

23,172. Rivers for CarppoaRp, A. J. Boult.—{F. Kaul- 
Sersch, Germany.) 

23,173. Setrinc up Wicket for Cricket, B. J. B. Nutt, 
Eastleigh, Hants. 

23,174. Lecoines, W. Foxton, Scarborough. 

23,175. Cicar and Cicaretre Hoiper, W. Foxton, 

‘borough. 
19th December, 1900. 
23,176. Means for Supportinc J. Weller, 


ndon. 
23,177. Propuction of Steam, J. Higgs and Co., 
ndon. 
23,178. ScarF ApsusteR, C. J. Smith and W. Henry, 
London. 
23,179. T-squaREs, A. Pattison, Newcastle - under- 


yme. 

23,180. Steam Borers, R. C. Ayton, Coventry. 

23,181. Propucinc VARIABLE GaucEs, H. Meltzer, 

ndon. 

23,182. Corkscrew, N. M. Vallance, Glasgow. 

23,188. Fastentnc the Currs of Biouszs, J. Carter, 
Glasgow. 

23,184. Ciuss, 8. B. Martin, Glasgow. 

23,185. BEER-RAISING APPARATUS, F. Bolton, Man- 
chester. 

23,186. SMOKE-CoNsUMING S. Knowles, Man- 
chester. 

23,187. TransMITTING Rotary Morton, 8S. A. Ward, 
sheffield. 

23,188. CoIN-FREED Macuings, W. R. Gaff, London. 

23,189. Soap-MoULDING, &c., MacHINERY, F. Johnson, 
Hull. 

23,190. SecurINc BrooM-HANDLEs to their Srocxs, G. 
Williams, London. 

23,191. Fornacxs for Steam O. Meredith, 
Rock Ferry, Cheshire. 

23,192. Stream Generators, W. H. Watkinson, 


lasgow. 

23,193. Water Stop-cocks, 8. Riley and R. Collinge, 
‘"iverpool. 

23,194. ApeLtiance for PLayinc Games, E. A. Jeffreys, 
Birmingham. 

23,195. Recisterinc Apparatus, J. D. Hannah and J. 
Walton, Shrewsbury. 

23,196. SHapinc and SLorrine Macurng, A. G. Melbuish, 


ton, London. 

23,198. TreaTinc Waste By-propuérs, H. McPhail, 
London. 

23,199. A. Gastpar, Berlin. 

23,200. TaaNsMITTING Rotary Motion, C. W. Lancas- 
ter, Manchester. 

23,201. SELF-conTROLLING Water Taps, I. D. David, 
Manchester. 

23,202. Grinpine MILLs, J. Hounsell, Birmingham. 

23,203. TaBLE, E. Downes, Birmingham. 

23,204. Knire CLEANER, E. P. Batten, Reading. 

23,205. Linotypges, W. H. Lock, H. Pendlebury, and 
W. H. Thomas, London. 

23,206. Winpow Fasteners, E. 8. Seasell, London. 

23,207. Propuctna Cyanipes, W. Eschweiler and H. C. 
Woltereck, London. 

23,208. PREVENTING Sipe-siip of Cars, E. Estcourt, 


ndaon. 
23,209. Furnace for Heatinc Rivets, F. E. Ross, 


London. 

23,210. Castncs for Tires, A. Foin, 
London. 

23,211. Partitions, The Fireproof Partition Syndicate, 
Limited, and T. I. Cammell, London. 

23,212. Stair TREAD, T. W. Corbin, London. 

23,218. Looms, A. G. Brookes.—(7. J. Drummond, 
Onited States.) 

23,214. Liresoats, E. A. Manny, London. 

23,215. Device, M. Juliusberger, 
London. 

23,216. Fences, M. J. V. Peignon, London. 

23,217. FounTAIN Pen, E. Reisert, Cologne. 

23,218. TiagHTENING Nuts for Botts, A. S. Seaman, 
London. 

23,219. Cycies, H. V. Weyde, London. 

23,220. SuppLyinc AiR to Furnaces, J. K. Ross, 
London. 

23,221. Buinxers for Horsgs, W. P. Thompson.—(£. 
Diedrich, Germany.) 

28,222. Gas Lamps, W. P. Thompson.—{The Firm aj S. 
Zielenziger, Germany.) 

23,223. Topacco Macutnery, C. Bradford, Liverpool. 

CoLLapsIBLE Metat Boxes, W. Harvey, Man 
chester. 

23,225. Rirte Rack, H. J. Probert, Birmingham. 

MgcHanism for VEHICLEs, A. Morgan, 

ndon. 
23,227. Mow1nc Macutngs, T. Edwards, London. 
23,228. WaEEt Tires, J. H. Glew and H. Williams, 


ndon. 
23,229. Fasric-curtinc Macuing, T. Hansen, 


ndon. 
23,230. AsHouarps, G. A. Edman, Birmingham. 
23,231. Printinc Ink, The British Oil and Cake Mills, 
Limited, and A. G. Wass, London. 
23,232. Curtain Supports, S. Wolff, London. 
23,238. Tin Canisters, E. C. and E. E. Barlow, 


ndon. 

23,234. OPERATING SiGNAL Levers, R. Alioth, E. Bern- 
heim, and E. Sartiaux, London. 

28,235. PEAT-COMPRESSING MACHINE, F. Henning, W. 
J. R. Sims, and A. L. Davis, London. 

23,286, Exrractinc Roots from Prat, W. J. R. Sims 
and A. L. Davis, London. 

23,237. TREATING Peat, W.J.R. Sims and A L. Davis, 
London. 

23,238. CoMPRESSION Box, W.J. R Simsand A. L. Davis, 


mdon. 

23,239. Brarincs, A. E. Henderson, London. 

23,240. Gear Casgs, W. Cox, J. M. aud A. M. Smith, 
London. 

23,241. PNeumatic WHEELS, I. Wheeldon, London. 

23,242. RecuLaTinc Device, M. de Hoor, F. Reinitz, 
and L. Stark, London. 

28,243. CuHanoE TILLs, F. C. Cooper, F. Z. Jaques, W. 
J. Lawrence, and A. Folkes, London. 

28,244. ErrecTinc CrysTaLuisaTion, L. Kaufmann, 
London. 

23,245. Puriryine Air, F. W. Howorth.—(The Firm of 
0. Titel and Wolde, Germany.) 

23,246. ELectric Motors and Gmnerartors, M. Kall- 
mann, London. 

28,247. SroriNG AIR under Pressurg, J. E. Normand, 
London. 

23,248. PREPAYMENT Gas Meters, W. Cowan, London. 

Brpstgaps, J. and C. Bloomingdale, 

mdon. 


London. 
23,018. AuTomaTic Firg-actarms, G. H. Oatway, 
London. 
| 
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23,250. for ANimaL Give, J. Wezel, 
Arparatus, A. Scholl, 
London. 


23,252. SmokeLess Powper, P. M. Justice.—(The 
International Smokeless Powder and Dynamite Com- 
pany, United States.) 

23,253. and Pais, G. L. 
London, 

23,254. TeLEPHONE Systems, G. B. O. Sleebos, London. 

23,255. AppLiance for CLEANING Togacco Prprs, 
Cann, London. 

2th December, 1900. 

23,256. CaLcuLATING Stipe Rucgs, A. Forster, Cowes. 

28,257. Tron and Sree: Tuses, 8. Cowper-Coles, 

on. 

BRAKE for Roap Wacox, H. Woodward, 

28,259. Hook for SusPENDING ARTICLEs, W. B. Wallace, 
Enfield Lock. 

23,260. LockING Cups of R. E. W. 
Stephenson, Live: 

23,261. Currinc-orr Rivet-HEaps, W. Sharkie and Dz. 
Crawford, Glasgow. 

Apparatus for DygING Macuines, T. Kay, 

ton. 

23,263. Covers for Dust Carts, M. Couper, Borrow- 
stonness, 

> “The “CHILDREN’S Pipe,” G. Guest. Dore, near 


23,265. Kyire, J. H. Goffe and H. G. Holden, Bir- 
mingham. 
23,266. Lock Furniture, J. Legge and H. H. Chilton, 

Willenhall, Staffs. 

23,267. Waritixc Tastes, W. H. Browning and E. V. 
Cooke, Patricroft, near Manchester. 

23,268. RatLwaY INDICATORS, C. H. Spencer, T. Hey, 
and G. H. Wadsworth, Halifax 

23,269. Vent Pecos, W. Edwards, Wolverhampton. 

23,270. Awxs for LeaTHER Workers, J. Parry and G. 
Wright, Manchester. 

23,271. Miners’ Sarety Lamps, J. Prestwich and The 
Protector Lamp and Lighting Company, Limited, 
Manchester. 

23,272. Crapies for Connectinc to 
way Veuicies, W. Gatwoud, Manchester. 

23,273. SHoot Cover, J. C. Rich- 
mond, Rotherham. 

23,274. ‘PUBLIC AMUSEMENT Guiwz, V., H., and F. 

Amiel, Walwort 

75. InrernaL CompBustion Enoines, J. H. 

Hamilton, Sandiacre, near Nottingham. 

276. Harris, E. Keiller, Dundee. 


London. 
23,251. Gas-COMPRESSING 


Lavington, 


23,277. Lasting Boots, A. Bates and The British 
United Shoe Machinery Company, Limited, 
Leicester. 

23,278. Improvep Last:, A. Bates and The Pritish 
Jnited Shoe Machinery Company, Limited, 
Leicester. 


23,279. ens, J. B. Lord, Radcliffe, near Man- 


dheste 


23,280. Macurngs, A. Hitchon, Accrington. 


Stanps for Newspapers, R. Wittenstein, 
aris. 
23,282. Water Motors, R. Houston and A. C. 


Hutchinson, Glasgow. 

23,283. TRAVELLERS’ SAMPLE Casgs, D. Stoeks, jun., 
Glasgi Ow. 

23,284. for Storrnc MERcuaAnpIsE, R. E. 
Leetham, Manchester. 

23,285. Musica, InstruMENT Bripcgs, R. R. Shields, 
Manchester. 

23,236. Batance for Cycigs, A. L. Player, Folke- 
stone. 

23,287. 


Marr e. 

23,288. Tas ATTACHMENT to Brace Buck gs, 8. Martin, 
Leicester. 

and Vacuum Gavae, J. Jackson, 


Carponic Acip Gas Recutartor, C. B. Inman, 


23, Srovarse FisH-PLATES and Ralxs, T. B. Place, 

23 201. for CuTtinc W. E. Eglin, 
ndon. 

23.292. Srocxs for Miuitary Rirugs, T. Sheldon, 


ndon. 
23,203. Toot for Macurye Toots, E. Beckert, 
London. 
23,294. Ser-actors for Sprnyinc Looms, J. Dufossez- 
Allard and J. Simon, London. 
23,:95. Rarpway Curtain J. Swanser and 
W. W. Lloyd, London. 


23,296. Rerets for Fisuinc Rops, C. R. Irons, 
London. 

23,297. Rotter and oTHER Berarincs, W. Hillman, 
London. 


23,298. Loapinc Guns, C. M. White.— 
(The Rheinische Metallwaaren-und Maschinenfabrik, 
Gerinany.) 

23,299. Sow Boxes of Sizinc Macutygs, W. Pollard 
and T. Howarth, Burnley. 

23,300. Rincs of SELF-OPENING Tin Boxes, J. H. C. 
Colton, Carlisle. 

23,301. Fixinc VENETIAN Buiinps, G. V. Rowden, 
Eastbourne. 

23,302. Spirit Lamps, C. H. J. Tanner, London. 

23,303. of Zinc, &c., E. H. Hopkins, 
London. 

23,304. VaLves and Cocks, 8S. Frank, Lond: 

23,305. Iuprovep DomeEsTIC FIREGRATES, M. “Keddell, 
London. 

23,306. Pumps, F. C. Haste, London. 

23,307. Compresstnc Forace, A. and C. Whittome, 
London. 

23,308. Lrap Castines for Etectric Batreriss, The 
British Power Traction and Lighting Company, 
Limited, and G. J. Gibbs, London. 

23,309. ELecrRicaL AccuUMULATORS, The British Power 
Traction and Lighting Company, Limited, and G. J. 
Gibbs, London. 

23.310. Accumvu.ators, The British Power 
Traction and Lighting Company, Limited, and G. J. 
Gibbs, London. 

23,311. Evevators, J. W. Reno, London. 

23,312. Game of SKILL, Automatic Machines, Limited, 
and F. H. Urry, London. 

23,313. Jans for Liquips such as Brsr, H. W. Joyce, 


Lon 

23,314. Curonmms and ALKALI APPARATUS, J. Mactear, 

ndaon. 

23,315. Converters, A. Reynolds, London. 

23,316. Vacuum Suction WuisTLes, H. M. Clements, 

ndon. 

23,317. WATER-TUBE Borers, W. G. Potter, London, 

23,318. VerticaL WATER-TUBE STEAM Boi.ers, W. G. 
»tter, London. 

23,319. Macnines for THINNING TurRNips, A. Eade, 
jun., London. 

23,320. PRODUCTION of OxIDE of Iron, W. S. Rock, 
London. 

23,321. Stop Vatves, J. Hopkinson, J. Lowis, and J. 
Hopkinson and Co., Limited, London. 

23,322. Spzep taTors for ELECTRIC Lirts, J. 
Wetter. HAThe Elektrizitits-Aktieagesellschast cormals 
Schuckert and Co., Germany.) 

23,323. CoNTROLLER and Switcu for Motors, J. Bush, 
London. 

23,324. Raistnc and Lowerinc Suips’ Boats, A. Welin, 
London. 

23,325. Inoninc Macuinzs, J. B. Alliott and J. M. C. 
Paton, London. 

23,326. Corp-KNoTTING MEcHANISM, L. M. Jones and C. 
Me mdon. 

for Tramcars, E. H. Tyler, 

mudon. 

23,328. Firs-escapes, H. J. Hildyard, London. 

23,329. ApsusTABLE Connections for ELecTric Lamps, 
T. H. Brigg, London. 

23,330. Pweumatic Apparatus for ELEvATING GRAIN, 
Schmittbuhl, London. 

23,331. Rotary Morors, H. L. Annebicque, London. 

23,332. Pressore EquaLiser for Trouser Presses W. 
T. Wilson, London. 


28,833. Drivine Bett, C. O. Gehrekens, London. 

28,834. CENTRIFUGAL Separator Drew, J. D. Hultgren, 
London. 

28,335. Spoo. Hoipgrs, W. P. Thompson.—(R. Bern- 
heim, Germany.) 

23,336. Ick Macutnegs, T. Grant, Liverpool. 

23,337. Locks for Canats, R. M. and J. Burrows, Man- 
chester. 

23,338. Conversion of INDIGO Leuco Compounps into 
Invico, B. Willeox.—(The Badische Anilin and Soda 
Fabrik, Germany.) 

23,339. CINEMATOGRAPHIC PictuREs, G. F. 
Hatton, London. 

£3,340. Lever Locks, The Ratner Safe Company, 
Limited, and C. B. Jones, London. 

23,341. GRAIN-BINDING HARVESTING Macurygs, W. N. 
Whitely, London. 

23,342. MatcH-Boxgs, A. Pearse, London. 

23,343. MepicrinaL Compounp, A. G. Stevens, London. 

23,344. Apparatus for INTERNAL COMBUSTION 
Enorngs, W. A. Bole, London. 

28,345. Or, Pumping Apparatus, C. Robinson, London. 

28,346. TREATMENT of Peat, H. Higgins, London. 

23,347. MARINE ENGINE Governors, B. P. Richardson, 
London. 

23,348. Macutnk for CLEANING TIN-PLATE, J. W. Bryson, 
Kingston-on-Thames. 


2lst December, 1900. 


23,349. Preventine the Stretrcaine of Ciotn, F. C. 
Cooper, Eastbou 

23,350. VanapIuM ALLovs, S. Cowper-Coles, Londen. 

23,351. ComBINED ZiITHER CasE and TaBLE, J. Wolf, 

en. 

23,352. SrRawBeRRY Expanpinc Harrow, J. W. 
Buddle, Dover. 

23,353. Racks for Sortinc Currs and W. 
Sheffield, New Brightou. 

23,354. Presses, 8. Simpson, Exete: 

23,355. Bre” Hotper fur F. i. Knights, 


Leeds. 
23,355. Fountain Pen, W. C. Sherman, Kingston-on- 
Tham 


es. 

23,357. DouBLE-BEaT VALvEs, T. Morris and T. Moseley, 
Bristol. 

23,358. Fittration of Water, F. T. Bond, Gloucester. 

23,359. InsuLators for ELecrric ConpuocTrors, 8. J. 
Atkinson and W. Schmahl.—(@. H. R. Bittner, Ge-- 

23,360, Sarety Guarp for PLaNiInc Macuings, H. W. 
Gibbs, Bedford. 

23,361. Ecectricat Fuse Carriers, G. Sperryn and 
W. H. Wood, Birmingham. 

23,362. FACTURING C. Hirvey, Bir- 
minghz 

23,363. H. Gilbert, Liverpool. 

23,364. MANUFACTORE of Carpets, T. F. and A. Naylor, 
Halifax. 

23,365. CoTtery, F. C. Askham, Sheffield. 

Execrric Motors, W. Whiteley, jun., Hudders- 


eid. 

23,367. Sram and WaTER-TIGHT JOINT, E. Makin, jun., 
Mauchester. 

23,368. ManuracTuRE of COLOURED Bricks, T. Bradley, 
Manchester. 

23,369. WeaTHER Guarp for Doors, W. Wild, Man- 
chester. 

23,370. QuapRanT and Lever Castor, W. Grainger, 
Birmingham. 

23,371. Printinc Macuings, T. Cossar, Glasgow. 

23,372. Picktinc Mecuanism of Looms, R. ‘Ashworth, 
R. M. Stott, and J. Ashworth, Manchester. 

23,373. Motor Veuicies, ©. J. Cc. Parker, Bradford. 

23,374. Rearer for Cuickens, &c., J. A. Hooper, 
Hounslow. 

23,375. Maxine ConcrETE or Biocks, J. Fielding, 
Gloucester. 

23,376. Frame for WaRPING Macuings, J. 
Esser, Glasgow. 

23,377. STERILISATION of MiLk, P. Mongiraud and H. 
Labranche, London. 


. 23,378. Rasp and Fixe, J. Henry, Derby. 


23,379. STRAINERS, D. N. Bertram and S. Milne, 
Glasgow. 

23,380. Bat Castors, E. H. P. Bristowe, London. 

23,381. Markino Device, J. F. Ward and G. H. Wise, 
London. 

23,382. CLeaninc Topacco Bow s, A. H. Bremer, 
London. 

23,383. Firtincs for E. Thvumas, 

ndon. 

23,884. SteERING CYCLEs, J. T. Calvert and J. H. 

iddens, London. 

23, 385. Winpinc Castes on Dros, E. A. Claremont, 
London. 

23,386. ELectric TELEGRAPHIC CaBLE, E. A. Claremont, 
London. 

23,387. Cables for ELectric Liautine, C. Schiirmann, 
London. 

23,388. Froor and Watt Coverinas, M. Dickmann, 
London. 

23,389. Dynamo Macutnes, The British 
Thomson-Houston Company, Limited.- (4. D. Lunt, 
United States.) 

23,390. Castncs for ConTROLLERs, The British Thom- 
son-Houston Company, Limited.—(C. L. Perry, 
United States.) 

23,391. ELECTRICALLY-OPERATED Switcues, The British 
Thomson-Houston Company, Limited.—(H. R. Sar- 
gent, United States.) 

23,392. PREVENTING FLUCTUATIONS in Rorary Motors, 
‘lhe British Thompson-Houston Company, Limited 
—(A. H. Hadley, United States.) 

23,393. PRevenTING FLuctuations in Rotary Motors, 
The British Thomson-Houston Company, Limited. 
J. Wood, United States.) 

23,894. Exectric Brake Systems, The British Thom- 
son-Houston Company, Limited.—(F. Cuse, United 
States.) 

23 395. TRANSMITTING MoTion, The British Thomson- 
Houston Company, Limited.—(D. P. Thomson, United 
States.) 

23,396. TRANSFORMING Apparatus, The British Thom- 
son-Houston Company, Limited.—(Z. W. Rive, jun., 
United States ) 

23,397. Evectric Distrisution, The British Thomson- 
Houston Company, Limited. —(C. P. Steinmetz, 
United States.) 

23,398. ELectric DistrisuTion, The British Thomson- 
Houston Company, Limited. —(C. P. Steinmetz, 
Onited States.) 

23,399. WALL Decoration, P. Bacon and Bros., Limited, 

A. A. Bacon, London. 
23,400. Breacninc and Dyernc Fasrics, W. Mather, 


don. 
23,401. BLEACHING and Dyernc Apparatus, W. Mather, 
London. 
23,402. INTERNAL ComsBusTION Encrines, W. L. Adams 
and E. M. Davey, London. 
23,403. Fiux for Brazinc, G. Huth.—(F. Pich, Ger- 
many.) 
23, We tts for Boots and Suors, W. A. Knipe, 
mdon. 
23,405. Dritt Bits, A. P. Schmucker, London. 
23,406. Stencit Printinc Apparatus, D. Gestetner, 
London. 
23,407. Cookie Stoves, L. V. Dubosq, London. 
23,408. Evectric AccuMULaToRS, A. Pouteaux and A. 
Wolff, London. 
23,409. Letrers for ADVERTISING PcRposges, W. G. 
Pether, London. 
23,410. Srups, F. T. Stokes, London. 
23,411. SHouLpER Pap Suapr, R. Skelton, London. 
23,412. Purtryinc Sewacs, D. Cameron, F.J.Commin, 
and A. J. Martin, London. 
23,413. ELECTRO-DEPOSITIOE of MeTALs, G. E. Vaughan. 
—(H. Koegel, Germany.) 
23,414. Lucirer Matcnes, J. von Romocki.—(W. 
Tettel, Germany.) 
23,415. Extractine Suear, W. P. Thompson.—(H. C. 
P. Geerligs and K. R. Hamakers, Java.) 
28,416. PHonoGRAPHIC ApPaRaTus, A. J. Boult.—(J. 
Castelin, France.) 


23,417. GaLvaNnometeErs, A. Blondel, London. 

23,418. ExrractinG Correr from Orgs, The Mining 
Machinery Improvement Company, Limited, and 
A. A. Lockwood, London. 

23,419. HypRoxyLatep AcripiNngs, R. B. Ransford.— 
(L. Cassella and Co., Germany.) 

23,420. AUXILIARY PROPELLERS for VEssELs, G. V. Bur- 
wood, London, 


23,421. Auromatic Stream VaLves, W. Malcolm, 
London. 

28,422. Conrrotiers for Capstans, W. H. Scott, 
London. 


23,423. Printinc Macuings, S. Matthews, London. 

28,424. Sasn Fasreninos, F. Taylor and I. Fripp, 
London. 

23,425. MoTror-oPERATED Apparatus, J. T. Sharman, 
London, 


23,426. Gioves, J. M. Chenal, London. 
23,427. Lupricators, C. E Sargent, London. 
23, PorTABLE Furnace for Borers, J. Ward and 


The International Oil Furnace Company, Limited, 

ndon. 

23,429. Apparatus for Massacg, G. H. Pretzschner, 
London. 

23,430. Roure Inpicators for Tramcars, E. Dow, 
London. 

23,431. Apparatus for Game of Skit, H. J. G. Pessers, 
London. 

28,432. Bets, W. R. Lambert and Veritys, Limited, 
London. 

23,433. Evecrric Cut-orr, W. R. Ridings and Veritys, 
Limited, London. 

23,434. Ececrric Lamp P. G. Ebbutt, 
Cc. Brown, H. S. Smith, and Veritys, Limited, 
London. 

23,435. VentiLatine Buitpines, W. Key, London. 

Enarng, F, J. Thompson and W. Eckford, 
ondon. 


23,437. Liquip Mgrers, P. Reiner, London. 
23,438. CoIN- FREED Draw-orr Taps, P. Reiner, 
London. 


23,439. Fo_pinc Tasik, H. G. Hawkes, London. 

23,440. REGULATING SPEED of PooroGRapPHic SHUTTERS, 
J. Townley, London. 

23,441. Frost Cocs for Horsgsnoxrs, J. A. Watts, 
London. 


22nd December, 1900, 


23,442. WercHinc Appiiances, C, W. Brecknell, 
London. 

23,443. Horstinc Appiiances, J. T. Pickering, 
London. 

23,444. Sevr-actinc J. Moorhouse, Man- 
chester. 


23,445. Sprnntnc Frames, J. Smith and Sons, Ltd., 
and E. Brewerton, Bradford. 

23, wr Fasteninc Iron Pipes, R. Holden, Staly- 
ri 


28,447. PAastING Paper, G. F. Henbest and J. H. 
Thomas, Salisbury. 

23,448. SwircuBoaspD, A. Walley, Helsby, near War- 
ringto’ on. 

23,449. MouLpvinG Boxes, S. Coates and G. Rawcliffe, 
Huddersfield 

23,450. The OPEN Bar, C. A. Sadler, Langly, near Bir- 
ming! 

Rotary Enornes, J. 8. Jennens, Birming- 
am. 

23,452. Maxine Pitts, T. Tildesley, Parkgate, near 


Rotherham. 

23,453. CLEANSING FILAMENTOUS SuBsTANcgEs, J. R. and 
A. E. Raper, London. 

23,454. Sgats for Water-cLosets, 8. J. McClure, 
Dublin. 

23, _ Trotity, E. J. B. Lowdon and G. Balfour, 

23,456. Cycies, 8S. Cooper and the Liquidators of 
Bradbury and Co., Ltd., Coventry. 


23,457. Kim for Rusper Tirgs, W. Foxton, Scar- 
borough. 

23,458. WeaTHer-pRoor Seats for Cars, A. Lauder, 
Glasgow. 

23.459. Brake Biock for Rosser Tires, W. Foxton, 
Scarborough. 


23,460. Srartine INTERNAL ComBusTION ENGINES, J. 
Edmondson and J. W. Dawson, Halifax. 

23,461. ImpREGNATION of Pipss, Wayss and Freytag, 
Germany. 

23,462. MouLtpinc Macuine, Wayss and Freytag, Ger- 
many. 

23,463. Marine BorLer Scacer, E. E. Cammiss, West 
Hartlepool. 

23,464. Ciganina Driep Fruits, G. Herbert, jun., 


Glasgow. 

23,465. Steam GeneRaToRS, W. H. Watkinson, 
Glasgow. 

23,466. ‘* Tae Ziczac Tir,” G. H. Ball, Penzance. 


23,467. Fotpinc Brps, A. Russell and J. Coote, 
Canada. 

23,468. Hypravutic Vatve, J. Judge and L. Barrett, 
Newcastle-on-Tyne. 

23,469. Orcans, D. C. Barr, Glasgow. 

23,470. MERCERISING Macuinegs, M. Frings, London. 

23,471. Pavino Biocks, H. Melsom, London. 

23,472. for Lapiges’ BLousrs, A. Osterwald, 


ndon. 

23,473. Breap and Savusace Corrers, F. Graff and H. 
and R. Stein, Germany. 

23,474. Reversiste Form of Brxpina for Books, H. 
M. Dean, London. 

23,475. MILITARY Tents, A. R. Ferns, London. 

23, 476. TREATMENT of Zinc Ores, W. B. Middleton, 
London. 

Repuction of Reraactory Ores, A. J. Boult. 

E. C. Pohlé and S. Cr oasdale, United States.) 

23, 478. PRESSURE-REDUCING VALv gs, J. B. Waring and 
Fox, London. 

23,479. ExPLosion Enornes, C. J. Coleman, London. 

23, 480. Weicuinc Apparatos, A. J. Boult.—(The Com- 
puting Scale Company, United States.) 

23,481. Tao for the Enps of Laces, M. Smith-Coleman, 
Sevenoaks. 

23,482. WasHinc Macurines, H. 8. Moorwood and J 
George, Sheffield. 

23,483. RemovaBLe Enp to Casks, P. Allman and J. 
Gorton, Manchester. 

23,484. ConrroLLinc Motors, E. H. Tyler 
and C. A. Carus-Wilson, London. 

23,485. Evectric Motor Controt, E. Tyler and C. 
A. Carus-Wilson, London, 


23,486. Cisterns for WAaTER-CLOsETs, P. Schurig, 
London. 

23,487. Brake for ELectric Tramcars, E. von Planta, 
mdon. 


23,488. TrawL Warps, W. S. Hide, London. 

23, 489. PLaninc Macuiygs, C. Bonnenberg, London. 
23, 490. Evectric Switcues, F. H. Headley, London. 
28,491. ExTINGUISHING Arc, T. H. Minshall, London. 
23,492. TesTING EvecrricaL Circuits, T. H. Minshall, 


London 
23,493. ARTIFICIAL SucpHipges, U. Alvisi, 


mdon. 
23,494. Raprator for Heatine BurLpinas, D. Sinclair, 
Live 
23,495. 
23, "496. Lock Nuts, W 
Germany. ) 
23 497. Carn Coupiinas, J. J. Nef and J. E. Anger, 
Liverpool. 
23,498. "Dass, R. G. Grant and P. C. Pope, Liver- 


I. 

231499. Looms, J. Blamires and J. P. Robinson, Man- 
chester. 

23,500. LATHES for Winpow Butnps, F. Tebbutt, Man- 
chester. 

23,501. SELF-PROPELLED VEHICLES, H. S. Hele-:haw, 
Live: 

23,502. 
London. 

23 503. MetHop of Busnine E. Kavanagh, 
London. 

23,504. Tap for Suppiyina Liquin, 8. B, Saunders, 


rpool. 
Game, E. Liverpool. 
P. Thompson.—(P. Holzrichter, 


ARTIFICIAL Textu Cases, J. Guttermuth, 


23,505. Means for Auto-cars, G, Barker, 
London. 

23,506. Serving Brewers’ Corrers, H. J, Worssam, 
London, 

23,507. Si.vER Compounps, O. lmray.—(The Farbwerke 
vormals Meister, Lucius, and Briining, Germany.) 

SucaR-TREATING Apparatus, J.C, F. Lafeuille, 

sondon, 

28,509. Pump Ciips, A. E. Halland H. de M, 
Wellborne, Balham. 

28,510. Fastentna Papers in Junge, 
London. 

28,511. Games, J. A. Jost, London. 

28,512. Boor Lasts, J. Hanstead, London, 

28,5138. H. H. Lake.—({0. 
many. 

23,514. Fuse Boxes, W. T. Burbey and A. J. Clarke, 
London, 

23,515. TexTiLe Faprics, E. Curnock and 8, Sutcliffe, 
London. 

23,516. Macninges for Cicaretres, C. J. Fox, 
London. 

23,517. ATMOSPHERIC Burners for Liquip Hypro- 
carsons, E. H. J. C. Gillett, London. 

23,518. Fotpinc Boxrs, H. Birkbeck.—(The Webb 
Folding Box Company, United States.) 

23,519. Bertus for Suips’ Steepinc Cars, H. Kaiser 
and M. Moller, London. 

23,520. Giass 8. Hill, London, 

23,521. TypEwritinc Macuings, E. Sensburg, London, 

For, R. B. Ransford.—(Z. W. Gana, 


Figs, W. 


Tntze, Gev- 


23,522. 
Germany.) 

23.528. Evecrric Brock SienaLuine, B. Cruvellier, 
London, 

23,524. TeLescorrs, H. Grubb, London. 

23,525. Exuaustinc Apparatus, G. P. Skipworth, 
London. 


23.526. Preventine Ratriine of Raitway CARRIAGE 
Wixpows, A. G. Spencer, London. 

23,527. ArracHina Pencits to Diarizs, R. Ames, 
London. 


SELECTED AMERICAN PATENTS, 


From the United States Patent-office Opicial Gazette. 


658,695. 
GENERATOR, Se. 


CoMBINED Refuse DesTRUCTOR AND STEAM 
Wood and J. A. Brodie, Liver- 


poo’, England.— Filed December 23rd, 1897. 

Claim. *_In a refuse destructor, the combination of a 
steam generator and its furnace, two destructor cells, 
placed on opposite sides of and contiguous to the said 
generator, a hot flue, passages for establishing com- 


| 


munication between each of the said destructor cells 
and the combustion chamber of the said furnace both 
direct and through the said hot flue, and valves to the 
said passages for causing the gases of combustion of 
each of the said cells to pass in either of the directions 
mentioned as desired. 


658,704. Mountino ror Turret or BARBETTE Guns, 
yd T. Dawson, London, and J. Horne, Barrow-ia- 
Furness, England.—Fded October 24th, ‘1899. 

Clain.—An apparatus for elevating a gun or pair of 

guns mounted in a turret or barbette, comprising a 

hydraulic cylinder hi iving a crosshead carried by its 

piston-rod and connected by a pair of links to an eye 
on the lower front portion of the gun cradle, a pair of 
toothed segments Jointed to the gun cradle and gear- 


658,704] 


ing with pinions on a horizontal shaft carrying a 
worm wheel driven by a worm connected by a suitable 
gear to hand winches, a series of spring-pressed 
friction plates adapted to clutch said worm wheel to 
said horizontal shaft when said cylinder is not 
operated, and means for automatically disengaging 
suid plates from their connection with easid worm 
wheel when said cylinder is operated, substantially as 
descrit 
658,722. MANUFACTURE oF CHAINS, A. 
Brussels, Belgium.—Filed April 9th, 1900. 
Claim.—The process of welding and rolling chain 
links, formed by winding or coiling hoop or wire, con- 
sisting in applying a rolling pressure to the interior 
and exterior of the coiled hoop or wire, while con- 
fining the periphery of the coiled ring to prevent 


Masion, 


enlargement of the rin, meg to prevent displacement 
of its convolutions du he welding, and then con- 
tinuing the rolling wns confinement of the ring 
to enable the ring of welded coils to be rolled out 
to the desired size and section, substantially as 


described. 
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VULCANITE AT THE PARIS EXHIBITION. 


View1nG the rubber trade generally, the Exhibition can- 
not be said to have contained any surprises. The expert 
from one country who went to see what he could pick up 
from the products or procedure of rival States—for in 
the rubber trade international competition has now 
become quite acute—has, as a rule, gone empty away, 
there being hardly anything on view the manufacture 
of which is not common to the trade in the different 
countries exhibiting. An exception, however, to the 
general trend of this statement must, we think we can 
assert without calling down upon ourselves the charge of 
unfairness or lack of patriotism, be made with regard to 
the show of vulcanite or ebonite goods which formed 
such a prominent and attractive feature in the French 
rubber and gutta-percha section. We particularise the 
French section, not because the French are the only 
people who can teach us something in this, but because 
the large German manufacturers, in common with the 
English and American, were hardly represented at all 
at Paris last year, France, Russia, and Italy being 
the only countries which, by: reason of the propor- 
tion of firms exhibiting to the number of works in the 
respective countries, could be said to be at all adequately 
represented in the multitudinous ramifications of india- 
rubber and gutta-percha manufacture. It is conceded 
on all hands that the Department of Applied Science at 
Paris, which was most completely represented, and which 
afforded the student an unexceptionable opportunity of 
perfecting his knowledge by studying the most recent 
developments, is that of electricity, and it does not seem 
out of place, therefore, in the limited space which we 
can afford in this journal for treating of subjects uncon- 
nected with engineering, to refer especially to vulcanite, 
which, in its various forms, is now of such important 
application in the realms of electric light and electric 
traction. At the present time vulcanite goods, such as 
accumulator cells, are being imported in increasing 
quantities into this country from Germany and France, 
and it is only a natural question to ask why this should 
be the case, seeing that England was the pioneer of the 
rubber industry, and that in certain classes of goods we 
can still defy competition. 

Well, those who have studied the products of this branch 
on the Continent can hardly give any other answer to this 
query than one admitting the superiority of our competi- 
tors’ make over our own, though it should be added that 
it is really only in one particular, that of external polish, 
that we have been left far behind. Trade secrets still 
survive in the rubber trade, even in these days of text- 
books and technological societies, when trade details so 
often come up for discussion ; and we imagine thet we are 
not far from the truth when we say that England's 
failure to achieve any real success in the vulcanite 
industry is due to the fact that her manufacturers are not 
in possession of the requisite degree of technical know- 
ledge. “* No, we cannot touch so-and-so as regards 
polish,” a British vuleanite manufacturer. said recently 
in the course of conversation with us, the manufacturer 
to whom reference was made being a German doing a 
large business with England. The fact of our inferiority, 
then, seems to be beyond dispute ; whether anything can be 
done to put us in a better position is a rather deli- 
cate matter for those outside the trade to meddle 
with, and we are not particularly anxious to incur the 
sarcasm of those who would fain remind us of Pope’s 
warning to the uninitiated. We shall prefer to contine 
our remarks within the limits of comment, leaving pre- 
cept to those who are in a better position to Jay down 
the law in such matters. To revert to our main topic, 
the vulcanite which was on show at Paris, perhaps one of 
the most striking features, to an Englishman at least, is 
the extent to which goods of this material find applica- 
tion in chemical manufacture on the Continent. 
Thus, on all hands were to be seen vulcanite pumps, 
basins, funnels, tubes, &c., labelled for chemical purposes, 
the true inwardness of which only becomes apparent 
when we fully recognise how much Germany has got 
ahead of us in the manufacture of fine chemicals and 
pharmaceutical products, such as febrifuges. This in- 
dustry, although, of course, such well-known firms as 
Howard and Sons may be referred to, is not developed to 
any extent with us, and therefore a demand for vulcanite 
apparatus and fittings has not been experienced to any 
great degree. The lack of this demand may not have 
had any great effect upon the fortunes of our vulcanite 
industry, but to say that it has been without any effect 
at all would be to take up a position rather in antagonism 
to the generally accepted doctrine of supply and demand. 
Whatever may be the truth of the matter with regard to 
chemical apparatus, there can be no two opinions as to 
the increasing market for electrical vulcanite goods in 
this country, and any failure on our part to supply our 
own requirements must, perforce, be put down to lack 
of ability and not to paucity of demand. Naturally, we 
find at Paris that those rubber companies with whom the 
manufacture of insulated wires forms a prominent branch 
of their business, were to the front in vulcanite goods for 
electrical purposes, and of such firms special mention 
may be made of the Société: Industrielle des Téléphones, 
of Bezons and Calais, and Pirelli and Co., of Milan and 
Spezia, both of these being the leading cable makers in 
their own countries, and possessing cable-laying ships. 
Vulcanite comes into use largely in the construction of 
switchboards and electrical instruments generally, and 
in such applications was to be seen in many of 
the stands in the Palais d’Electricité, and among 
the exhibitors to whom this remark applies, 
mention may be made of the General Electricity 
Society of Berlin, to use its Anglicised title. 
Chemistry and electricity do not by any means 
absorb the whole of the vulcanite which is manufactured, 
as the material has numerous other applications, though 
not, perhaps, in directions where its loss would be severely 
felt. Brackets, wall cases, thermometer stands, drawing- 


office tools, bottle stoppers, and pipe mouthpieces, may 
be mentioned in this connection; while the trade in 
vulcanite combs has assumed quite large proportions, the 
material being cheaper than horn, while the scare that 
has arisen of late with regard to the inflammability of 
celluloid combs has not failed to give an impetus to the 
vulcanite product. This vuleanite comb business origi- 
nated in Germany, and it may be mentioned that the 
firms now engaged in it were more busily employed fifteen 
or twenty years ago in the manufacture of vulcanite orna- 
ments for personal decoration. It will probably be within 
the remembrance of many of our readers with what avidity 
vulcanite ornaments were bought and worn by the other sex, 
though now they have gone quite out of fashion, rather 
to the chagrin of the manufacturers. With this class 
of goods it will easily be understood that the polish was 
an essential feature, and much time and trouble. were 
expended in perfecting it. The main agency by 
which it is effected is the emery wheel, but a great deal 
depends upon the purity of the material worked upon, 
as any inequality of the surface owing to non-homo- 
geneity renders it impossible to get good results. As 
our previous remarks as to polishing may be read as if it 
is to our deficiency in this alone that our failure to secure 
the bulk of the home trade is due, it should be explained 
that in the majority of cases the battery cells are not 
polished in practice, though for appearance sake as when 
shown in exhibitions they are furbished up to present a 
more attractive exterior. The extra cost involved in 
polishing would hardly be justified in such cases as accu- 
mulator cells for electric light stations, electric trams, 
and automobiles. Other properties are more important, 
among which may be mentioned the power of withstand- 
ing dilute sulphuric acid for a length of time, resistance 
to a pressure of 20,000 to 30,000 volts, and general dura- 
bility, and these are points as to which buyers are now 
accustomed to exact guarantees from makers. 

The two large Russian rubber firms—the Russian- 
American Company, of St. Petersburg, and the Russian- 
French Company, of Prowodnik, near Riga—both included 
vulcanite articles among their varied exhibits ; and men- 
tion may also be made of Belgium, as the material in 
several forms was to be seen on the stand of the Colonial 
Rubber Company of Ghent. Among the French firms 
on whose stands vulcanite showed up prominently were 
Hutchinson, of Langlée and Mannheim; Francois A. 
Grellon et Cie., 43, Rue des Entrepreneurs, Paris; 
A. Passelac, of St. Ouen (Seine); F. Cassasa Fils et Cie., 
of Pantin (Seine); and Bergongman et Cie., of Clermont- 
Ferraud; while the exhibit of the Persan works of the Silver- 
town Company should also be mentioned here, although 
not, strictly speaking,a French concern. This is an age of 
substitutes, and it was only to be expected that bodies 
capable, or said to be capable, of replacing vulcanite in 
some if not all of its applications, should find a place in 
the Exhibition. Prominent among such bodies we noticed 
ambroin, shown by the Société Francaise de l’Ambroine, 
of Ivry Port. This substance is stated to be composed 
of fossil resins, asbestos, and mica, from which materials 
it certainly would seem that the claims made for 
it with regard to its power of resisting heat, acids, and 
oxidising agents, should be substantiated in practice. It 
is too early yet, however, to say how far this body is 
likely to replace vulcanite in the bulk of its applications, 
and, as regards its prospects, it is not alone in its claims 
as a substitute for vulcanite, for other bodies, of which 
we need only mention vulcasbestos, are already in the 
field, and to judge by the activity of the rubber substitute 
inventors, further substitutes for the allied substance are 
likely to be put upon the market from time to tine. In the 
present article we have not gone into the details of the 
vulcanite manufacture, our object being only to draw 
attention to what is the general position in Great 
Britain compared with what we find to be the case in 
other countries. The manufacture itself may fitly be 
held over for treatment more or less in extenso on a 
future occasion. 


STEAMSHIP PERFORMANCE. 


Wuat with the great strain in the past year on the 
Transport Department in connection with the chartering 
of steamers for the troops required in South Africa, the 
maiden voyages of the Oceanic and Deutschland, and the 
revolutionising ideas of the Hon. C. A. Parsons on steam 
propulsion now beginning to find acceptance, the present 
time may be considered favourable for reviewing some of 
the great principles involved. This time last year the 
country was watching the steamship performance of our 
hired transport fleet with painful interest. While military 
disasters were being telegraphed home with regularity, 
the reinforcements required for success were about half- 
way on the road, and the progress of the swiftest steamers 
seemed all too slow ; as for the wretched Z transports, 
no one seemed to have any notion of their whereabouts. 
Yielding to popular clamour, the authorities sought to 
charter some of the newest Atlantic liners; but of these 
the Majestic was the only one secured. Judging 
from performances across the Atlantic, some enthusiasts 
predicted a passage of eleven or twelve days to Cape 
Town, or at least a day or two under the record; and 
great was the public disappointment at her non-arrival 
even on the seventeenth day. ‘It is impossible to believe 
that, in this national emergency, the vessel was not run at 
the greatest speed practicable; and so the performance is 
a scientific experiment on a large scale as to possibilities 
of long-continued speed at sea, taking into account the 
delay of coaling on the way, and the influence of tropical 
weather on the engine performance. 

It is clear that a steamer which is designed carefully 
for a special voyage, say, across the Atlantic, cannot 
maintain the same qualities for a totally different passage. 
The Great Eastern was designed originally for the 
Australian trade; the gold fever had developed such a 
large passenger traftic that it was likely to be profitable to 
have a large steamer which should make the passage by the 


Cape of Good Hope without coaling on the way. After the 
experience of the Great Britain in 1852, conveying over 600 
passengers to Australia, but taking eighty days for the 
voyage, Scott Russell, takingaleaf out of Lardner’s book 
on ‘‘ Steamship Capability,” calculated that a vessel of the 
dimensions of the Great Eastern would be required for 
the work; but that a speed of not more than about twelve 
knots would be attained with the coal capacity available. 
But before the Great Eastern was ready for the Austra- 
lian passage the gold fever had come to an end, and 
passengers were not plentiful enough to make the voyage 
profitable. There was nothing else to be done than to 
turn to the American trade, for which the vessel had 
never been designed, and on which she could not compete 
with her rivals in speed in spite of all forcing. Then as 
the Great Eastern had to wait to fill up with passengers, 
no fixed date of sailing could be announced, and so 
shippers would not freight cargo; the vessel was light, 
and the metacentric height great, so that she rolled terribly, 
and the paddle engines worked at a disadvantage. Some 
interesting documents in the shape of the chief engineer’s 
log of the Great Eastern are to be seen exhibited at the 
Old Oak House, West Bromwich, an ancient manor-house 
presented to the public by the liberality of a local 
alderman ; these are well worth publication as bearing on 
the early history of steam navigation. 

The initial performances of the Oceanic excited great 
interest from her enormous size, rivalling that of the 
defunct Great Eastern in length, and exceeding her many 
times in engine power. The actual displacement at load 
draught of these vessels is not published, as in the case 
of a man-of-war. A liberal discount is allowed for the 
registered tonnage as the basis of dues of taxation. 
Economie considerations prevented the builders of the 
Oceanic from constructing a vessel to follow out Froude’s 
law in the extra size, so that no record breaking was 
attempted in speed, although from her size the Oceanic 
can keep up her way better in heavy weather. But the 
naval architect loses the full benefit of Froude’s law in 
not being able to utilise its most profitable extension in 
increase of draught, owing to limitations in depth of water 
at entrance to harbours and docks. 

Stated in engineers’ language, Froude’s law says that, 
over a given voyage, say Southampton to New York, one 
per cent. increase of speed requires two per cent. increase 
in length; six per cent. increase in tonnage and bunker- 
coal ; and seven percent. increase in horse-power, boiler 
capacity, and engine-room crew. It is interesting to 
see how closely this law is followed out in the case of the 


Cunard, White Star, and Inman liners in their gradual- 


evolution. But if the length of the voyage is altered, the 
problem is much more complicated, as we see in the case 
ofthe Deutschland and other German steamers, which have 
extra days’ steam to cover before or after Southampton. 

It was rumoured that the Campania and Lucania, if 
chartered as transports, would not guarantee a sea speed 
of 17 knots for the voyage to the Cape, even presumably 
stopping to coal at. the Canaries. Without this interme- 
diate coaling the speed must have been reduced to about 
14 knots ; for if the horse-power varies as the cube of the 
speed, the coal per mile varies as the square of the speed ; 
and to make the coal inthe bunkers last over a voyage of 
double the length, the speed must be reduced by the 
divisor ,/2, or reduced, say, 30 per cent., so that 20 knots 
would be reduced to a little over 14 knots, to make the 
coal last over the double length of voyage. The question 
of speed is thus entirely dependent on coal capacity. 

On such a short passage as the 60 miles from New- 
haven to Dieppe, the coal difficulty may be ignored; and 
Mr. Parsons has offered to supply a packet on his turbine 


principle of about 1000 tons displacement with moderate . 


draught, to make the passage at 30 knots, or in two 
hours; in that case the Newhaven-Dieppe route would 
be the quickest to Paris. 

A 44-knot vessel could be constructed, Mr. Parsons 
calculates, of 2800 tons, but requiring 80,000 horse-power, 
with a coal endurance of eight hours or 352 miles at this 
speed ; while in an Atlantic liner on his principle, of 
18,000 tons, 38,000 horse-power would be required for a 
speed of 26 knots, with the requisite coal endurance of 
3000 miles. 

The meeting of Section G of the British Association at 
Dover, presided over by Sir William White, was full of 
interesting discussion of steamship performance to be 
expected, but nothing prophetic was said in anticipation 
of the great difficulties to be encountered shortly after in 
the transport of 200,000 men over a voyage of 6000 miles. 
The present system of hired transports has worked, on 
the whole, very well, and has had the good effect of 
securing the co-operation in warlike operations of our 
enormous mercantile marine; it makes one tremble to 
think what would have happened with the old system of 
the Admiralty transports. In this system the Admiralty 
paid the coal bill, so the economical speed, from their 
point of view, was just steerage way; from the point of 
view of the War-office the economical speed was infinite. 
A balance must be struck from the taxpayer’s point of 
view; and this, with a few regrettable exceptions, has 
been secured with the hired transports. 


ELECTRICAL ENGINEERING AT THE PARIS 
EXHIBITION. 
No. [X. 

Brown, Boveri, anp Co. exhibited two large three- 
phase machines. One was a 1500-kilowatt alternator 
coupled direct to a triple-expansion Sulzer engine, 
and the other a 350-kilowatt generator driven by 
an engine by Bromley Brothers, of Moscow. We illus- 
trate the latter of these machines. This machine is 
most interesting. The field magnets are in the form of a 
fly-wheel inside the armature ring or rim. This arma- 
ture rim is held by strong cast spokes, and is rotated by 
barring gear, so that any part is accessible. The field 
magnets are mounted on a ring like an internal fly-wheel. 
Whether it isa good plan or not is open to question. It 
is certainly curious. 
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On the opposite page and in Fig. 2 we show this machine 
by means of illustrations which give views of the most im- 
portant dimensions, while Fig. 1 shows the machine and 
the exciter in perspective. 

Brown, Boveri, and Co. have written us a letter. We 


| . 
printers’ script; and it is almost needless to remark that Instead of taking the zero line in the middle or on the 
the sender is not obliged to write at a speed of 6000 line, it may be taken at the top of the ordinary letters, 
words a minute, though if he were it would be a great | such as a, c, ¢, kc. A move up gives the height of the 
| drawback if the telegraph reproduced his handwriting at stalks or loops of such letters as b, d, f, l, &e., and a 
| the far end. move down gives the vertical components of short 


Oo00000K—} 


Fig. 1—PARIS EXHIBITION-BROWN AND BOVERI ALTERNATOR 


think part of it may best appear in print substantialiy as 
it is. It rums:—‘As a visit to the Paris Exposition 
showed us to our surprise that most of the large alter- 
nators exhibited bear a striking likeness to ours, and are, 
indeed,. downright copies of the machines we have 
developed and introduced since 1892, we take this 
opportunity of enumerating the different details of con- 
struction which we claim to have been the first to 
introduce. The merits of these may best be judged 
by the fact that our competitors have not found any- 
thing better, and have been content to copy them. 
A perusal of our claims will show you that most of the 
machines on exhibition have one or more of these features 
embodied in their design. Our claims are as follows :— 
Magnet field: (1) Fixing the magnet poles with pole 
pieces direct on to the rim of the heavy engine fly-wheel, 
which for this purpose is usually channel-shaped in 
section, and mostly has two rows of arms. (2) The use 
of cylindrical magnets with pole pieces. (3) The use of 
bare copper strip wound on edgeways. Armature: (1) 
Method of holding the armature core by a two-part cast 
iron frame so arranged as to make a rigid construction 
and to be held together, either by bolts passing outside 
or through the core, or by acombination of both of these. 
(2) Hole armature with closed, or practically closed holes. 
Conductors wound in seamless tubes of highly insulating 
material for high tensions. (3) Particular arrangement 
of the connections of the windings outside the core. (4) 
The armature frame carried by two spider frames, thereby 
greatly stiffening the whole structure. (5) These spider 
frames carried on trunnion rings, cast on the bearings, 
thus ensuring the concentric position of the armature 
with respect to the magnet wheel, and enabling the whole 
armature to be turned round by means of a barring gear 
so that every part is easily accessible for examination 
and cleaning. In addition to the above there area great 
many minor details which we will not enter upon. We 
inay mention that most of the above-mentioned con- 
structional details were introduced by us between seven 
and eight years ago.” 

We believe the arrangement of field magnets in which 
alternate cores are cylindrical and carry the whole wind- 
ing, the other cores being shaped to occupy the-available 
space as left for them, is also due to Brown, Boveri, and Co. 

As we have already pointed out at some length in our 
other columns, the practice on the Continent is to copy 
whatever is good, provided itis not protected by patent; 
and this practice is annoying perhaps to those who 
originate ; but ‘on the whole it is a great benefit to the 
industry. Put another way, it means that the industry 
has a chance of settling down and stereotyping the best 


practice; and the more each maker absorbs of the detail: | 


of improvement from those around him, the sooner is 
general excellence as well as general uniformity reached. 
There may be other opinions as to whether Brown, 
Boveri, and Co. were in all cases the first to intro- 
duce the features they mention, and there may be other 
claims ; but as far as we know they are due to this firm. 
But while sympathising with Brown, Boveri, and Co. 


in being flattered by this particular form of imitation, | 


1 


Any movement of a 
| pen on paper can, ob- L 
| viously, be made up of \} 
| two components, say, tof 
vertical and horizontal: 
and various schemes have 
| been worked out for copy- 
' ing the movement of the 
| pen by splitting it into 
| two components, and 
re-combining at the re- 
ceiving end. The Pollak 
and Virag telegraph must | 
not be confused with _ | 4 
any of these, as it is 
essentially different, 
though the movements 
are made by combined 
components. 

To begin at the receiv- 
ing end, the message is 
on bromide 


emulsion paper, which is 
printed by a moving spot 
of light, and is then 
developed and fixed in 
the apparatus, and dis- 
charged ready for reading 
or drying and storing. 

As the spot of light is 
always on the paper, the 
letters must be formed : 
continuously, so that writing and not printing characters letters. For tails such as g, j, p, a double move down is 
are demanded. The writing is such as a pen or a stylo- needed. Horizontal movement may be given by auto- 
graph—if a stylograph could be induced to mark—would matic movement of pen to right, or paper to left, but thit 


Fig. 2—PARIS EXHIBITION—BROWN AND BOVERI ALTERNATOR 


we cannot help congratulating the other makers on their | 
good sense in laying hold of any improvement they can. | 


TRE POLLAK AND VIRAG WRITING TELEGRAPH. 


A few years ago the daily and untechnical Press cir- 
culated a paragraph announcing that Edison hadinvented | 
a telephone that would talk at the rate of six thousand words | 
a minute, or second—we forget which ; but it doés not mat- | 
ter. The system has, fortunately, never come into use. 
Messrs. Pollak and Virag have, however, gone further than 
this in a and exhibiting a writing telegraph which 
transmits and writes messages at the astounding rate of | Sh oo ae ; 
about six thousand words.a minute. The POLLAK AND VIRAG’S WRITING TELEGRAPH 
needs two wires, instead of one, and that is its only practical 


drawback—a drawback so small in comparison with the 
advantages of the system that it need not be touched on 
further. The writing is not a fac-simile of the sender's 
caligrapby, but is a-sort of imitation handwriting like 


make if never lifted from the paper. Dotted ii and jj, does not provide for looped letters, so a horizontal move- ” 

and plain crossed tt, are therefore inadmissible. ment of the pen in both directions is needed. rain 
Now a good, clear handwriting may be used, which is | The spot is produced by a mirror, and the mirror is _ 

made up of simple vertical and horizontal movements. mounted on three points. One is fixed, and eachof tlie 
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others is controlled by a telephone diaphragm. One 
telephone gives vertical movement of the spot, the other 
horizontal, and the movements are independent, and may 
therefore be simultaneous. The vertical movement is 
controlled by three sorts of message. A current in one 
direction raises the spot for stalks of b b, dd, &ec., acurrent 
in the other direction gives vertical movements, such as 
in 2 or uw, and twice the normal current in this direction 
gives the vertical components of tails to such letters as 
p,j, org. The horizontal component can in many cases 
be given by the movement of the paper, or the general 
movement of the spot. For instance, a normal current 
may produce the first stroke of a w; if it is kept ona 
little the movement of the spot or paper will give the 
lower horizontal part, and the cessation of the current, 
followed by its immediate re-commencement, will give the 
next part. But to make an a the spot must have hori- 
zontal movement controlled from the sender. 

The sending apparatus uses a punched slip with five 
rows of holes. They are—(1) normal up, (2) normal down, 
(3) double down, (4) normai one side, (5) normal other 
side. Small movements like the kick in v or w, or the 
loop in e, are produced by currents of very short duration. 
The neutral line being at the top suits such letters. The 
strip passes under a brush system making contact with 
cells, the duration of the contact being determined by the 
size of the hole. 

The handwriting is settled once for all, and each letter 
has its own punch arrangement producing the necessary 
holes of the right size properly arranged. 

The obvious way to arrange the strip is to have it, say, 
an inch wide, with the writing along it, but the inventors 
have gone past that. They use a paper film like those 
now wasted in large numbers by amateur photographers, 
and write across it line after line. The paper is moved 
vertically, and the spot of light moves horizontally. 
When it comes to the end of a line it dies, and a new spot 
from the same mirror begins the next line. The lines thus 
slant, as in schoolboys’ letters home, one line ending at the 
level of the beginning of the next. This can be altered by 
tilting the apparatus. In designing the letters the move- 
ments of the paper, source of light, and mirror, are all 
adjusted to give properly-formed letters. 

Our illustration gives merely an outside view. The 
important part is the double telephone about the centre 
of the view. The diaphragms are connected by light rods 
to the single mirror. 

It is strange that the use of bromide paper and light 
spots is not more largely used in telegraphy. 


LITERATURE. 


Motor Vehicles and Motors: their Design, Construction, and 
Working, by Steam, Oil, and Electricity. By W. Worpy 
Beaumont. A. Constable and Co., London. 1900. 636 
quarto pages ; 457 illustrations. 

A NUMBER of small books descriptive of progress in auto- 
mobilism has been published in recent years. We recently 
reviewed very favourably a much more serious effort in 
this direction, written in French and issued a few months 
back. English publishers were thus anticipated by their 
French colleagues, but not by more than a few weeks. 
In the book now under review Constable and Co. have 
lavished both labour and expense in producing a work 
which in thoroughness and completeness is well worthy 
of the great industrial importance already attained 
by autocar manufacture. The expensive “get-up” of 
the book corresponds well: with the purses of the 
class of society which is at present in sole enjoy- 
ment of the delights and luxuries of automobilism. Its 
red-letter marginal headings are distinctly aristocratic, 
and at the same time eminently useful. Its type is 
delightfully large and clear cut. The illustrations are, 
nearly all of them, beautiful samples of engraving, and 
there is great abundance of them. At the end one finds 
an extensive and carefully compiled index. The general 
framework of the book is, at any rate, as substantial as 
that of the average autocar, and what can one wish for 
more? We hope it may endure many years longer than 
the present style of road carriage. It binds a great bulk 
and weight of learning; and although it seems likely 
ultimately to burst under this weight, still we feel sure 
that very many students will rebind it in stouter boards, 
in order to preserve the learning for the perusal of future 
generations. The publishers have greatly done their 
duty both by their subject and by their author. 

The author is well known to have enthusiastically 
devoted his time for many years to this special branch of 
engineering, and he has in this book gathered together 
perhaps the most complete account that has ever been 
written of any special branch of machine work. This 
statement should be taken as being made with reference 
to the actual amount of accomplished work that there is 
to be described, and this is, of course, small by compari- 
son with most other sections of engineering, inasmuch as 
the autocar is yet in its babyhood. We confess to the 
feeling that it has been an ungainly babyhood, and that 
in future years many of the fathers (there are a good few 
of them) may not be extremely eager for public recogni- 
tion of the early relationship. But every reasonable 
scientist regrets the absence of authentic details in the 
early history of any great branch of industry, and we 
cannot feel too grateful that the infancy of this industry 
has been so carefully chronicled by Mr. Beaumont. Our 
only regret is that it is the mechanical aspect alone of 
that history, and not at all its financial aspect, that finds 
place in this narration. In the near future a knowledge 
of the latter may be quite as useful as that of the former 
for the practical guidance of the industry. 

The great amount of painstaking labour that must 
have been bestowed upon this compilation is worthy of 
unstinted praise. Not only are the details of most exist- 


ing makes of carriage minutely described, but in many 
cases the different stages in the history of the same 
machine are developed in almost equal fulness. Again, 


in the preparation of so large a book there is evidence of 
great activity and enterprise in that much information 
of so late a date as the early summer of 1900, the year 
of publication, is included. 

Another commendable feature is that throughout a 
practical treatment is aimed at. It begins with the early 
history of the subject, which is really most instruc- 
tive, continues with full constructive details of present- 
day designs, and finishes with numerous estimates of 
actual prime and running costs. Pages from 42 to 59, 
or eighteen pages, are devoted to four chapters on 
motive power, losses, and resistances, containing all the 
theory the author has to offer, while Chapter XXI., of 
fourteen pages length, gives the numerical results of trials 
of “ performance and mechanical efliciency.”” We could 
wish, of course, that there was a greater quantity of 
scientific knowledge to be recorded regarding a branch of 
locomotion which is, or whose practical non-existence is, 
even now a matter of some national concern. But things 
are as they are, and the author was wise in not essaying 
a task he found himself unable to perform. 

We are unable to give the same commendation ‘to the 
style in which parts of the work have been executed. 
We will not say that the language is bad, because that 
might lead to the erroneous inference that we insinuated 
that the literary style flavoured of reminiscences of dis- 
asters on the road. We do not wish it to be supposed 
that in the most difficult of situations the temper of the 
author ever breaks down as do the gas valves, the boiler 
tubes, and the tires; and still more in the cold atmo- 
sphere of the study undeviating good humour is certain 
to reign undisturbed. But the English composition 
cannot be described as quite perfect. In technical litera- 
ture no flowers of speech are desired ; but the more com- 
plicated a mechanical constructive arrangement, or a 
method of mechanical working, is inits essence, the more 
necessary it becomes to employ the clearest, most 
straightforward, unambiguous, and virile style of lan- 
guage in order to describe its form and action. In 
many sections of this book, however, the descrip- 
tive language is so hopelessly obscure and ele- 
phantine as to be practically unintelligible without the 
headache due to painful effort to gather the scattered 
members of the predicate together, or in the fruitless 
search for fhem when they have got lost in the oblivious 
nebulx of the author’s compositive vagaries. Sentences 
a metre long, adjectival clauses a kilogramme in weight, 
constructions with as many cusps and discontinuities of 
curvature as a diagram of tests of the breaking strength 
of cast iron columns, as bristling with non-re-entrant 
contours as a porcupine’s back or an atmospheric con- 
denser, leave one’s brain dizzy with a feeling of having 
been trampled on by hob-nails. One gropes darkly for- 
wards and backwards as in a dungeon for light and 
meaning, and is turned back derisively by here a full-stop, 
and there a colon, in unexpected places. This makes 
one miserable and unhappy, as one cannot help always 
feeling full confidence in the humane intentions of the 
author, that he is not revenging himself upon the Auto- 
mobile Club for any, series of nasty spills in the ditches, 
but is, on the contrary, honestly doing his best to teach 
and enlighten. 

This does not apply to many parts of the book, but chiefly, 
although not solely, to detailed descriptions of mechan- 
isms. The Patent-oflice requires that things should be 
‘described and ascertained;” and we suggest that there 
would have been clearer ascertainment if there had been 
employed in rendering sections, obviously derived from 
the German translators, more competence, both linguisti- 
cally and technically. Furthermore, it is not clear that the 
author is in all cases responsible for unwieldy descrip- 
tions. He may have been badly served by inventors, 
who are as a rule the least lucid of men. 

Respecting the matter, apart from the manner, of this 
volume, the first chapters deal with past history. It 
is a heritage that English engineers should defend 
staunchly that nearly a quarter of a century ago, for a 
period well on to half a dozen years, English roads and 
streets were what one might almost call alive with 
mechanically-driven carriages. The author, as is exten- 
sively known, attributes the total disappearance of the 
manufacture in the intermediate historical period largely 
to the neglect of the repair of our roads. But in Scot- 
land and in France, if we mistake not, no more money 
is spent than in England in repairing high roads, and 
the present superior condition of the road surfaces in both 
these countries is very evident. The fact is that Eng- 
lish roads were badly made, with little useful foundation 
in them; not so badly, of course; as American roads, 
but still very inferior to those of Scotland and of 
France, both of which have splendid bottom in them and 
both of which were from the first scientifically ditched. 
No amount of constant repair of a road surface ever 
makes up for bad original construction. 

Regarding boilers and frames, much really useful know- 
ledge is to be obtained from Mr. Beaumont’s records of 
the “early” and intermediate periods of autocar con- 
struction. His succeeding chapters on ‘ power,’’ fric- 
tional losses, road and air resistances, are unimportant. 
Passing to the modern period, he gives full descriptions, 
aided by excellent drawings, of the earlier types of the 
Daimler, the Benz, the Panhard and Lavassor, and the 
Pugeot motors. Interspersed with these we find 
numerous very sensible remarks regarding the use of 
speed change gear and various other matters important 
in the driving of these machines. The differential gears, 
the steering gears, and the brakes receive proper notice 
in all cases ; and much attention is throughout given to 
carburetters and to ignition processes. The more modern 
developments of the above-mentioned designs, as also 
the Mors, the Gobron-Brillié, the de Dion, the Décauville, 
and the Bollée cars, are described at great length. Both 
carriages, vans, and cycles; both heavy and light oil, 
steam, and electric-battery motors, all find ample place 
in this volume, the completeness of which in these 
respects is truly admirable. 

The chapters on vehicle performance are disappointing, 


and do not contain information that requires notice here. 
Perhaps these chapters are not more disappointing than the 
performances they record. They give tables supplying such 
authentic data as exists in a form available for publication. 
The misfortune of the industry is that it still remains 
very much in the hands of persons who do not know 
wherein good mechanical performance consists, and are 
ignorant of any means of fairly testing it. 

A most useful section of the book is that devoted to 
electric-motor cabs. It is well that information regarding 
these unfortunate structures should be preserved. Here 
is one passage from this chapter which illustrates 
remarks we have made above: ‘It will be seen that up 
to this date the design of a motor cab as a whole, was 
not reached, the procedure being to obtain and combine 
the various separate elements as well as these, as com- 
pleted parts, permitted, not to design so that one part 
formed part of other parts.” The good sense of this 
singularly lucid statement, the exact punctuation of 
which we have preserved lest it should become less 
pregnant with meaning, is obvious. 

The following chapters on Serpollet and American 
steam vehicles should be carefully read by all who wish 
to form opinions regarding the future of road motors. 
The Lifu and Thornycroft steam constructions are also 
fully illustrated. At the end of the book appear chapters 
giving the English Parliamentary and Board of Trade 
regulations, and the ‘‘ popular and commercial uses and 
cost of working motor venicles.”’ These latter are given 
mainly in the form of estimates comparing horse and 
motor traction. It would be more interesting to have 
exact accounts of the expenditure of those who have 
owned and used such vehicles for a few years. The 
estimates given here do not appear to be framed with 
entire impartiality of judgment, although we do not say 
that they are incorrect. 


The Chemistry of the Materials of Engineering. A. Hum- 
BOLT Sexton. Manchester: The Technical Publishing 
Company, Limited. 1900. 

Tue foundation of this book is the series of lectures which 
the author has been in the habit of delivering to his en- 
gineering students. Experience of the needs of this class 
of learners should be an aid to the collection and exposi- 
tion of those sections of chemical knowledge which are 
especially and immediately useful to the engineer. It 
may fairly be said that this belief is justified by a perusal 
of the book. 

The scheme of the book is to allot to * each subject a 
space somewhat proportionate to its importance to the 
engineer’’—to quote the preface. Naturally, ‘iron ” 
occupies almost half the total available space; and though 
specialists in other metals, in non-metallic structural 
materials, in cements, or in fuel, might demur to the 
scanty room accorded to their own pet ee we 
think the allocation of pages to matter is well adjusted. 
It is impossible in a book of this size—there are only 
331 pages—treating of many subjects, to avoid an appear 
ance of triteness; there is no room for minor facts, and 
the major facts are necessarily trite to the (reviewer. 
But it must be remembered that to the reader for whom 
the book is intended these stale old facts are new and 
vivid, and if clear, exact and well-arranged, most valu- 
able. While on the point of exactitude, we will begin 
with a misprint, page 11, an error in the equation repre- 
senting the dissolution of ferrous carbonate in water con- 
taining carbonic acid; there is another on page 226, and 
probably several in between, for the compositor has ways 
of his own, and the “reader” is like unto him. 

The first large section, on iron, presents many oppor- 
tunities for error and controversy, but the author has 
been so uniformly careful of his facts, and s’ discreet in 
holding the balance between rival hypotheses when fact 
cease and surmise begins, that we are not rash enough 
to contend with him. There is much good stuff in these 
chapters, and engineers who are not students in the for- 
mal sense might do worse than try to assimilate it. 
There are some useful words concerning basic steel, which 
has suffered in this country from a prejudice not altogether 
unfounded. More than acid metal, it is likely to exhibit 
faults of composition ; but when these are absent it is as 
good as need be. To ensure a high standard, more fre- 
quent and thorough testing and analysis of the finished 
product, as offered to the consumer, are necessary ; and 
if this precaution were commonly taken the disfavour 
with which basic steel is regarded would become a 
thing of the past. The last words in the chapter on 
steel should be written in letters of gold: ‘ There is, 
however, unfortunately no doubt that engineers often 
specify steel to be made by a particular process from 
habit or fancy, without any clear idea as to why the metal 
made by that process should be better than that made by 
any other. Such specifications have lowered engineers 
in the eyes of practival metallurgists Archi- 
tects are, perhaps, even worse sinners in this respect than 
engineers. . . . .” The condemnation is just; both 
professions would be well advised in seeking independent 
expert advice on matters outside their own province, and 
would thus escape from a false position harmful to their 
work and reputation. : 

A section on foundry practice is given, and contains 
much sound matter. A pardonable slip occurs on 
page 119, where “ ferro-sodium”’ is stated to consist of 
iron and sodium, metals which will not alloy. The 
corrosion of iron and steel and the prevention thereof 
by protective coatings are adequately dealt with; the 
author is a believer in oxide of iron paints, the merits of 
which are not beyond dispute. We may say that some 
natural oxides give good results, but the common artificial 
red oxides made from copperas, and containing as they 
do a certain amount of undecomposed sulphate, are apt 
to cause corrosion rather than to prevent it. Another 
small error on page 147 is made in placing the fusing 
point of copper below instead of above that of gold. 
Justice is hardly done to the great importance of the 
electrolytic refining of copper; even in this belated 
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country the process is slowly but surely displacing dry 
methods, es in America it has already distanced its 
rival. The author is fully justified in stating that many 
analyses. of copper supplied to engineers are valueless. 
The work is of a difficult and special character, and 
should be left to those who have made.a personal study 
of it; text-book methods are nearly valueless ; neverthe- 
jess, in the hands of the expert the analysis of copper 
can be performed with a certainty and accuracy at aa 
as great as that attainable with any other metal, and 
the determination of oxygen cited by the author as par- 
ticularly difficult can be accomplished with success and 
exactitude. 

There is a section on copper alloys and other mixed 
metals of industrial importance, including bearing metals. 
Stone, artificial stone, clays and bricks are adequately 
dealt with; the section on hydraulic cements is some- 
what meagre, and by no means up to date. 

In the chapter on fuel the importance of the producer 
as a convenient means of heating, applicable in many 
processes, is fully recognised. 

The chapter on water, though not long, treats of most 
of those questions which concern the engineer, and very 
properly warns him against the use of nostrums for the 
prevention of boiler incrustation. To lubricants, paints, 
and minor materials are allotted some five-and-twenty 
pages altogether. There is a full table of contents, but 
no index. 

The book may be conceded to contain a fair and 
accurate account of the various subjects comprised in 
its title. The amount of space allotted to each is 
judicious. The general tone is sound and sensible, and 
the work will be found useful not only by teachers and 
students, but by engineers actually in practice who desire 
to know something of the chemistry of the materials 
which they employ, and to obtain indications of the limi- 
tations of their own knowledge. 


THE BRITISH PATENT SYSTEM. 


Our curious method of granting patents for inventions 
which are useless, old, and obviously unpatentable, 
equally with those which are the reverse, received 
another mild castigation at the hands of Mr. Lloyd Wise 
last November, when he read a paper before the London 
Section of the Society of Chemical Industry. This paper, 
together with a most interesting and instructive discussion 
following it, has been printed in the last issue of the 
Society’s Journal, and is well worth careful study. 
Starting with the propositions that an official examination 
as to patentability is impossible, and that a similar 
examination into novelty cannot be exhaustive, Mr. Wise 
employs the old saw that “ Half a loaf is better than no 
bread” to prove that half an examination is better than 
none at all—an analogy which seems capable of being suc- 
cessfully contested. But granting the utility of an imper- 
fect examination, Mr. Wise proceeds to show how the 
operation can be carried out by a body of officials con- 
nected with the Patent-office. The scheme has been 
before the public many years, and most people are pro- 
bably acquainted with it. Its main ast however, 
may be briefly indicated. When a complete specification 
is filed, it is to come before a more or less specialised 
examiner, who is to consider, by consulting the official 
indexes and otherwise, whether the idea has been antici- 
pated. If, in his opinion, it has, he will inform the 
inventor in confidence, and will invite him either to 
modify his claims, to disclaim what has already been 
patented, or to appeal to some superior authority outside 
the office. All this in strict confidence; and if the 
inventor make the suggested modifications, they will 
appear on the specification as though emanating from 
himself alone. But if the patentee refuse to appeal, 
refuse to amend, and refuse to disclaim, in the final 
resort the examiner shall have the right to insert in the 
body of the published document a reference, emanating 
from the office, to the specification which, in his opinion, 
invalidates the grant. In no case, however, old, bad, or 
~——— shall the Patent-office have the power to refuse 
its seal. 

Mr. Wise’s idea in keeping all communications between 
the office and the inventor confidential is to avoid the 
possibility of prejudicing the value of a good patent by an 
examiner’s mistake. But it would seem that legislation 
of this character is sought not so much to protect the 
intelligent inventor and the honest member of the public, 
as to protect the public generally. Assuming Mr. Wise’s 
scheme in operation, surely many people will believe, 
and unscrupulous persons will constantly preach, that 
the official examination is absolutely thorough and trust- 
worthy; whence it shall follow, forsooth, that every 
specification which bears an inventor's disclaimer has 
been taken out by a man particularly well up in 
is subject, or, alternatively, has been impregnably 
bolstered up by the office; that every specification which 
bears no official endorsement has certainly never been 
anticipated; and that every specification which does bear 
some official reference is utterly and irretrievably bad. 

It cannot be denied that public and inventor alike 
derive from a successful patent grant. The latter 
obviously benefits; the former are offered a new or 
improved material made by a better or cheaper process. 
They are told how it is manufactured, their knowledge is 
increased, and they are given the opportunity of making 
yet further advances. Neither can it be denied that, in 
theory at all events, the inventor derives the larger pro- 
portion of the profit—at least the immediate and the 
pecuniary profit. If he. be intelligent, and have ‘access 


to capital, at the end of his fourteen years he will have 
obtained such control of his markets, and such jntimate 
acquaintance with the minute details of his manufacture, 
that his monopoly may often survive de facto though it 
be dead de jure. But if the inventor profit more than 
the public from his grant, why all this to-do about the 
Patent-office—which is here the public guardian —giving 


him extra facilities, neutralising the effects of his lazi- 
ness, and generally teaching him his business? Clearly 
an inventor, to be an inventor, should know what has 
been previously invented; as clearly, if the examiner 
know more than he, it were well for all that such 
examiner should be taken out of the office prison and 
allowed to invent freely, if he possess the ability. In 
other words, a scheme of examination into novelty to be 
worth the money it must inevitably cost, involves the 
retention in the office of the leading expert in each 
several branch of discovery, where his brains shall 
be employed least usefully to the community at 
large. At present the fees charged for English 
patents are so much higher than the cost of 
issuing them, that the office makes a large profit; and 
spends a considerable portion of that profit in the main- 
tenance of a free library, the best technical library in 
England. To this library every inventor has access, un- 
limited access; and he receives from the attendants, 
however exasperating and nebulous his questions, an 
amount of courtesy and assistance that is perfectly 
incredible to anyone who has never been there. More- 
over, this library is essentially the only source of informa- 
tion open to one of these proposed official examiners ; 
and what the examiner can find therein at the public— 
which is here the inventor’s—expense, the patentee can 
presumably find for himself. As one of the speakers in 
the discussion on Mr. Wise’s paper justly said, the 
inventor's pocket and self-interest are concerned in 
searching after anticipation; the examiner will be only 
fulfilling his public, impersonal duty. Who is the more 
likely to search thoroughly? It is difficult to see how the 
maintenance of a free technical library logically falls 
within the sheer duty of a patent-office. That Government 
departinent must have a place where old and pending 
patents can be consulted—this of course ; but why should 
it offer to all and sundry, non-patentees included, a 
compact, comprehensive, and well-arranged assortment 
of all the technical works and periodicals ever published 
in practically all civilised tongues? Yet this is what the 
English Patent-oftice does; and while it knowingly sells 
a grant which in the great majority of cases is wholly 
devoid of commercial value—except for more or less 
dishonest purposes, unfortunately—it yet places before 
the inventor every facility it possibly can to prevent his 
applying for a useless patent. Surely this is assisting the 
inventor, and in no niggardly fashion. 

It may be urged that the Patent-office -Library is in 
London, and that London is not Great Britain; that 
many inventors are poor, and cannot afford to visit the 
metropolis, cannot pay competent persons to search in 
their behalf. This introduces a very difficult question. 
I’ree patent libraries of serviceable dimensions cannot 
well be erected in every county town, scarcely even in 
all our large cities. But if Mr. Wise’s plan or some 
similar idea were adopted, and if the London library be 
maintained in its present state of efliciency—for which 
everybody should fight tooth and nail—the fees payable 
on English patents would assuredly be increased ; and if 
they be increased, the poor inventor will be worse off 
than now. Seeing that the guarantee given by the official 
examination into novelty shall be at best imperfect, and 
there shall be none into patentability, would it not be 
better for the country inventor to come to the London 
library himself, present arrangements unchanged, con- 
sidering his expenses as part of the patent costs? For if 
he do so, he will hardly spend more than he would under 
the proposed new system in stamps alone, and he will 
have the added satisfaction of inspecting the records in per- 
son. Possibly some slight assistance to the needy country 
inventor might be given by our millionaires, if they would 
present copies of the various patent library indexes to all 
the free general libraries throughout the kingdom ; but this 
is merely by the way. Even granting that the examiner 
understands more of a certain subject than the inventor, 
it was pointed out at Burlington House that the official 
examination is always liable to be bad, because of the 
possibility of public user officially unknown to the patent 
office. How then can Mr. Wise’s half-loaf be better than 
no bread? Half a real loaf is half a meal; food at any 
rate, never poison. Imperfect examination, as all official 
examination must inevitably be, is only half-examination 
in the sense that itis incomplete ; and what is incomplete 
examination but ‘“‘a little learning’? Imperfect examina- 
tion can only lead to a false feeling of security among 
honest folk; and will lend itself to manifold abuses 
among our more ingenious rogues. 

But there is another line of reflection irresistibly opened 
by a perusal of Mr. Wise’s paper and the subsequent 
discussion. We take a sample to a consulting chemical 
engineer; we expect him to be able to analyse it as an 
elementary part of his business; and on payment of a 
proper fee, we expect him also to be competent 
to report upon its probable commercial value. We 
ask our medical man to cure us of acute diseases ; 
we expect him also to suggest methods of avoiding such 
in future. We require our family solicitor to draw 
up an incontestably legal will; we expect him equally to 
be competent to advise us on general matters of law. 
How, then, do Mr. Wise and people who, like him, suggest 
the benevolent interference of the Patent-office in the 
drafting of valid specifications, define a ‘‘ patent agent” ? 
What does he do precisely for his fee? Is he a mere 
semi-legal draughtsman who is to put a specification into 
the absurd conventional phraseology ? Is he nothing but 
a broker charged to buy a certain “ security ’’ against our 
cheque? If this be his one duty, surely it might be per- 
formed more cheaply if some firm of publishers would 
bring out sixpenny printed forms like those beloved of 
amateur will 1makers—who, however, are usually not in 
a position to witness the havoc they have wrought. It 
must be admitted that some agents act on these lines ; 
they do not restrain their client from making ludicrous 
applications ; from printing preposterous and enigmatical 
claims; sometimes they do not even put a foreigner’s 
specification into intelligible English. Emphatically the 
patent agent has more responsibilities than this; and 


many a man bravely accepts them. He is in a position 
absolutely equal to that of Mr. Wise’s proposed official 
examiners to seek for anticipation—a position only inferior 
to that occupied by the intelligent inventor himself. It 
is he who ought to make this examination into novelty as 
exhaustively as in him lies; and it ought to be regarded as 
part—chief part—of his regular routine duty to his client. 
Were this position boldly faced by all agents, the official 
fees for patents would not have to be raised; the com- 
mission payable to the agent might be increased, but 
that increase would be entirely under the inventor's con- 
trol. The sensible and educated inventor would perhaps 
make his own search, knowing that it was his own 
business ; and only occasionally, to save time, would he 
require his agent’s help in the matter. The lazy and 
ignorant inventor would either pay for his agent’s assist- 
ance or forgo it to his own destruction. The superior 
or inferior patentee who did not condescend to employ 
any agent would retain his independence at his peril 
According to this method of procedure, the maemnal iene 
quoted by an agent for preparing a specification and 
getting it sealed would always, if not distinctly stated to 
the contrary, include a search for novelty, carried out, 
say, ‘* without prejudice, but to the utmost of our ability, 
according to the published records of the Patent-office. 
We cannot, however, insure you against non-patented 
public user, nor against ultimate judicial rejection on the 
score of unpatentability.”” And what more in any con- 
ceivable direction can Mr. Wise’s official examiners ever 
do except absorb the public moneys in struggling to per- 
form an impossible task ? 

The suggestion involves the disappearance of the 
general patent agent, or his descent from the front ranks 
of his profession. This were no loss; specialisation is 
necessary in everything else; it is necessary among 
patent agents. The improved agent of the future must 
be an agent for electrical patents, for mechanical patents, 
for organic chemistry, and so on, or for even more 
narrowly-defined subjects ; or else he must have partners 
each trained and qualified in a separate branch of applied 
science. 

In conclusion, we would throw out the hasty suggestion 
that our Patent-otlice might with benefit borrow the 
French idea of insisting upon the use of the letters 
“$.G.D.G.” or the English equivalent. Would not this, 
when generally known, help to destroy the . objectionable 
commercial value of the “‘ bogus ” patent ? 


BRITISH AND FRENCH TRAIN SERVICES IN 1900, 
By CHarRLes 

For several years past I have been in the habit of con- 
tributing to THe ENGINEER a review of each year's 
summer train services, and sometimes of the winter ser- 
vices as well. In 1899 I included the chief French as 
well as British services. But in 1900 there was so very 
little to record in the way of eithér striking novelty or 
important change, that I deemed it better to let the 
subject stand over until I could review it as a whole, aid 
as applying to the final year of the nineteenth century. 

It must be confessed that the British summer services 
of 1900 were a disappointment to those who, like myself, 
desire to see Great Britain still in the forefront of railway 
progress as she was so recently as four years back. I do 
not for one moment ignore the fact that railway speed is 
in a large degree a commercial question—a matter 
of pounds, shillings, and pence—and it is often contended 
that the whole question as to whether high speed be 
desirable or not resolves itself into the single issue—does 
it pay? I do not purpose dealing with this question in 
the present article, although I think that tnere is a great 
deal more to be said on the affirmative side than has yet 
been brought forward, while I am, of course, aware of all 
that can be urged in the negative. But considerations of 
space make it necessary to postpone any inquiry into that, 
and I content myself with remarking, in passing, that it 
is at least a curious coincidence, if nothing more, that the 
fastest railway in Europe pays also the highest dividend. 

Considered solely from the view point of a large, frequent, 
and convenient service being afforded from the metropolis 
to the principal places in the kingdom, and also between 
the principal cities and towns of the kingdom, at moderate 
rates and fairly good speeds, very high praise must 
frankly be awarded to the great majority of British rail- 
way companies. There can be no doubt that in two 
respects—frequency of service, and length of non- 
stopping runs—all conditions being taken into account, 
Great Britain still easily leads the whole world, as it did 
in 1896 with respect to speed also, but, unfortunately, 
does not now. 

Glancing for a moment at the subject of long runs 
without stop, I may remark that various imaginative and 
inaccurate statements on this head have found their way 
into print, owing to the compilers having evidently 
neglected to take the trouble to verify their facts. One 
glaring instance may be found in Whitaker's Almanac, 
which has for several years given a run by the North 
British Railway from Carlisle to Edinburgh, 98} miles 
without stop, as being still booked, and repeats the error 
in this year’s issue, although the fact has frequently been 
pointed out that the run in question has ceased to exist 
for many years past, and in reality never did exist as 
given, there having always been a stop at Portobello for 
tickets, reducing the run to one of 95} miles. Another is 
that by the London and North-Western boat trains from 
Euston to Liverpool. This is often quoted as ‘‘ 2004 
miles,’’ even in official publications of the London and 
North-Western Railway, and the same error has found 
reproduction in the interesting paper contributed by Mr. 
Ritches at the recent International Railway Congress at 
Paris. But,as a matterof fact, the distance from Euston 
even to Lime-street Station, Liverpool, is not ‘‘ 2003 
miles” but 198} by the Runcorn route, on which all the 
expresses travel, and only 192} miles to Edge-hill, the 
station to and from which the run without stop is made. 
But in the Daily Mail Year-book it is given as 193} 
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miles. In the same new publication, and in others during 
the past year, various grossly inaccurate statements have 
been made as to the French long runs without stop, and 
all sorts of theories have been built up on the foundation 
of these blunders. It is stated in the Daily Mail Year- 
book and elsewhere that the Paris-Calais and Calais-Paris 
corridor dining-car expresses make the complete run of 
185} miles, without stop, owing to the water troughs 
being laid down on the Nord line alone among French 
railways. Yet I have stated several times in the columns 
of Tat Enatnegr that these Nord water troughs have as 
yet no existence at all, and will not be ready until the 
new year is well advanced. I also stated very plainly 
that the long run actually made by that train is between 
Paris and Abbeville, 109} miles, and has a booked speed 
of 56 miles an hour. Again, there is no such non-stopping 
run as that from Paris to Feignies, 143} miles, attributed 
by the Daily Mail Year-book to the Paris-Brussels 
express. The run is from Paris to Busigny, 112} miles, 
at 55°3 miles an hour. Further, the run from Paris to 
Arras is longer than stated, owing to the new Arras 
Station having been built farther away. The run is now 
practically 120 English miles, and is booked at 55°4 miles 
an hour, not “50°2.”) The Chartres-Thouars run of 1473 
niles without stop, attributed by the Daily Mail Year- 
book to the Etat line, has no real existence, a stop being 
made at Chateau-du-Loir, so that the non-stopping 
distance is only 803 miles. It has always been a puzzle 
to the uninitiated how that alleged run of 3 h. 7 min. 
could be made with the Etat tenders without replenish- 
ment. The explanation is that it isv’t! Nor are the 
runs made without stop between Chartres and Thouars, 
Chartres and Saumur, or Paris and Trouville. 

Apparently these fictitious runs have been inserted 
because being booked at low speeds—below 40 miles 
an hour—they bring down the apparent average speed of 
the French long runs to a point much under the British 
average, worked out from these figures by the American 
journal, Locomotive Engineering, as 49°9 against the 
French 48. Passing over the British average as approxi- 
mately correct, I give the following as the French runs 
exceeding 100 miles without stop :— 


Quickest Speed, 


Length of 
Miles. hr. min 
Nord ... 120 ... Paris-Arras 55°3 
Nord ... 112§ ... Paris-Busigny 2-2 
Est... 1125 ... Belfort-Chaumont (3)... 2 20 48°2 
Nord ... 109} ... Paris-Abbeville ... 
Est... 1074 ... Paris-Chalons 
Nord ... 103} ... Amiens-Calais Pier (4) ... 1 49 5774 
Est... 103? ... Paris-Troyes 2-2 
Nord ... 1024 ... Amiens-Calais Ville (2) ... 2 2 50°1 


That is to say, twenty-one French runs in all of 100 miles 
or upward without stop, booked at an average speed of 
53°3 miles an hour, as against 110 British, booked at an 
average speed of 49°9 miles an hour. Hence, while the 
palm for number of long runs rests with Britain, that for 
the speed of those Jong runs, as of the short ones, goes 
to France. 

I may say at once that there are no such other long 
non-stopping runs in the whole world as the longest on 
the English Great Western and London and North- 
Western respectively. The Great Western's best, viz., 
between Paddington and Exeter, has usually been given 
as 194 miles, owing to an impression that the distance by 
the Bristol-avoiding-line was slightly longer than that 
through Temple Meads Station. This impression is 
strongly conveyed by the apparently excessive circuitous- 
ness of the route by the avoiding line. But it turns out 
to be erroneous. In the latest working time-book the 
comparative distances are given, and that from Padding- 
ton to Exeter by the avoiding line proves to be some- 
what shorter instead of longer than vid Temple Meads, 
viz., 193 miles 49 chains, instead of 193 miles 74 chains. 
That is to say, the non-stopping run is nearly 1933 miles, 
at all events over 193}. This remains beyond all dispute 
the longest non-stopping run in the whole world, and 
during the summer of 1900 it was done thrice daily, once 
down and twice up. Next comes the journey of the 
London and North-Western boat-trains between Euston 
and Edge Hill. Now this run is commonly given as 
‘© 1933” miles, but is in reality 192}, according to official 
statistics. However, the two runs, Great Western 1933 
miles, and London and North-Western 192} miles, are not 
only unequalled, but also unapproached in the entire 
universe. Here England is “ first and the rest nowhere.” 

Moreover, England also has, I believe, an indisputable 
claim to third and fourth places in length of non-stop- 
ping runs, as well as to first and second. Both belong 
to the London and North-Western, viz., Euston to 
Crewe, 158 miles, and vice versd; also Crewe to Willes- 
den, 152} miles. When we descend to the “hun- 
dred-and-forties.”’ and below, America steps in with 
several instances. But all the rest of the world 
has nothing over 120, or, indeed, quite so long 
as that, the I'rench Paris-Arras run, however, already 
referred to falling short of that standard only by a few 
chains. On the other hand, Britain has quite a cluster 
of runs ranging from 120 to 143, no fewer than forty-one, 
and of these thirty-five are booked at an average speed of 
more than 50 miles an hour, while only one of the other 
six is timed at less than 49 miles an hour, that being the 
Yarmouth to Liverpool-street journey, nearly half of 
which has to be done on an inferior road, over which the 
speed is strictly limited. Thus the list is in all respects 
a highly creditable one to thiscountry. The following is, 
so. far.as I can ascertain, an authentic census of British 
runs of 120 miles and upward, the number of each, and 
the fastest-speed at which they are booked :— 


ngth 

Railwa of Between. Quickest miles per 

miles. h. m. 

G.W. ... 1932 ... Paddington-Exeter (3)... 343 ... 52°1 
N.W. ... 192} ... Euston-Edge Hill 
N.W. ... 158... Euston-Crewe | 52°3 
N.W. ... 1524 ... Crewe-Wjllesden (6)... 2 57 51°6 
G.W. ... 143°... Newport-Pad’ington(1) ... 2 57 48°4 


Length Quickest Speed 
Railwa: of Betwe -n.  Iiles per 
run. 
niles h. m. 
N.W. ... 141} ... Crewe-Carlisle (10)... 2 44 51°6 
N.W. ... 1384 ... Stoke- Willesden (1)... 2 48 49°4 
N.W. ... 1334 ... Euston-Stafford 
G.E. .:. Liverpool - street - (2)... 233 ... 49°7 
North Walsham 
G.W. ... 1294 ... Paddington-B’ham (2)... 225 ... S3°4 
Mid. 128... Nottingham-King’s (1) ... 2 26 52°6 
Cross 
N.W. ... 128... Willesden-Stafford (5)... 227 ... 52°2 
N.E. ... 1244 ... Newcastle - Edin- (7) .. 223 ... 52°2 
burgh 
Mid. 124 ... St. Paneras-Notting-(3) ... 2 23 52°0 
ham 
N.W. ... 123} ... Penrith-Crewe 297. ..... 682 
G.E, 121} ... Yarmouth - Liver- (1)... 250 ... 42°9 
l-street 
G.W. ... 1205 ... Paddington -Wor- (2)... 215 53°35 
cester 
G.N. ... 120 ... King’s Cross- (4)... 217 52°5 
Newark 


Coming now to the speed improvements or otherwise 
of the year, the first point to be noticed on the part of 
Great Britain is a double one in the case of the Great 
Western, which maintains its character for awakened 
enterprise after its long slumber of a previous period. It 
gave us not only a second non-stopping run in 2h. 
25 min. from Paddington to Birmingham, but also an 
entirely novel express between Paddington and Hereford 
each way, which made the run between Paddington and 
Worcester, 1203 miles, without stop; one on the down 
journey in 2 h. 16 min., or at the average speed of 
53°1 miles an hour, in spite of some heavy banks, 1 in 
100, &c., having to be climbed after diverging from the 
main north line beyond Oxford. Moreover, the 12.5 
train from Exeter to Paddington, without stop, has been 
continued into the winter, while it is accelerated to per- 
form the journey of 1933 miles in 3 h. 45 min., or at 
an average speed of 51°6 miles an hour. 

On the London and South-Western the principal 
feature of this year’s summer timings consisted in the 
splitting up of the 11 a.m. express to Exeter and beyond 
into three portions. The first was made to leave Water- 
loo at 10.50, run to Salisbury without stop—s83} miles— 
in 1h. 40 min., and thence to Exeter without stop— 
88 miles—in 1 h. 45 min., averaging 50°3 miles an 
hour throughout, the booking for each stage being the 
fastest yet adopted by the London and South-Western 
for that particular length. These bookings have con- 
tinued into the winter, and are still in force. During the 
summer this train was booked to run forward from 
Exeter (St. David’s) to Devonport—57$ miles—in 
80 min., travelling at an average speed of 43:1 miles 
an hour over a road abounding in heavy gradients of 1 in 
70 to 1 in 80 for many miles with many sharp curves. 
This must be recognised as very fine work. The time 
from London to Exeter was brought down by this train 
to 3h. 35 min., including the stop at Salisbury, or to 
3h. 25 min. actual travelling time, thus beating the Great 
Western's best by 18 min. ; but it must be remembered 
that the distance by the Great Western is 22 miles 
farther. Even the second portion of the old 11 a.m. was 
expedited, being given a timing of 58 min. from Waterloo 
to Basingstoke—47} miles—that, too, being the fastest 
booking yet adopted for that stage, while it went on to 
Salisbury in 45 min., and then to Exeter without a stop 
in 1 h. 55 min., reaching the latter place in 3 h. 52 min., 
inclusive, from London, with two stops by the way. This, 
too, was very creditable. Yet a third portion left at 11.10 
having much the same times as the old train. The up 
expresses approximately corresponded. All these were 
valuable improvements. On the other hand, the London 
Bournemouth-Weymouth service showed a serious falling- 
off as compared with 1899. All the four 125 min. ex- 
presses between London and Bournemouth disappeared 
entirely, as also the 3 h. 4 min. London-Weymouth 
expresses, all that remained being one down express to 
Bournemouth in 2 h. 6 min., and to Weymouth in 3 h. 
18 min., and one up express to London in 2 h. 10 min. 
from Bournemouth, and 3 h. 20 min. from Weymouth. 
Here was a distinct retrogression. I may observe that 
last year’s phenomenal booking of 15 min. for the 15 miles 
2 chains from Dorchester to Wareham, which thus 
apparently gave England a run timed at 60 miles an hour, 
was promptly altered to 17 min. after the first month, 
and is stated to have been a clerical error in the com- 
pilation of the time-table. Thus vanishes into fable-land 
the only run which England proper has ever had publicly 
booked at 60 miles an hour ! 

The London, Brighton, and South Coast, South-Eastern, 
and London, Chatham, and Dover, have given no novelties 
or improvements of engineering interest, but have main- 
tained unimproved the former low level of speed. The Great 
Eastern, which had destroyed last winter its one run booked 
at over fifty-four miles an hour, has remained faithful to its 
lowered speed standard. The Great Northern has added 
a good long-distance run at 52°6 miles an hour, viz., 
Nottingham to King’s Cross, 128 miles, in 2 h. 26 min., 
and has greatly improved the evening dining-car service 
from London to ¥Yorksbire and Lancashire, one of these 
‘‘diners”’ having the fine timing of 117 minutes from 
London to Grantham, 105} miles, equal to 54-1 miles an 
hour, but has taken no part in the acceleration of the 
day Scottish express, leaving all that to the North- 
Eastern. 

The London and North-Western has virtually repeated 
in 1900 the summer and ‘winter services of 1899, but has 
in two respects: made a distinct advance. The up 
“Perth Express’ has been accelerated to run from 
Penrith to Preston,;-72} miles, in 79 minutes, or at 54°9 
miles an hour, and Crewe to Euston, without stop, in 
3h.5 min. The 10 a.m. day Scottish express has been 
quickened to run from Willesden to Rugby, seventy-seven 
miles, in 88 minutes, or at 52°7 miles an hour; Rugby 
to Crewe, 755 miles, in 85 minutes, or 53°3 miles an 
hour, and Crewe to Carlisle, 141} miles, in 2 h. 46 min., 
or at 51°6 miles an hour, thus running from Euston to 
Carlisle in 6 h. 1 min., inclusive of three stoppages 


aggregating thirteen minutes. This is a great improve- 
ment. 

The Midland did not present any particular novelty in 
1900, but the North-Eastern, although it abandoned its 
one run booked at over 55 miles an hour, viz., York- 
Darlington, 44} miles in 48 minutes, gave a greatly 
improved and accelerated service generally. But its 
chief feat of 1900 has been the establishment of its special 
seaside business express between Leeds and Scarborough, 
timed to run from the former to the latter place, a 
distance of 67} miles, in 75 minutes—a promise of 
excellence which has been more than fulfilled in the per- 
formance. There has been nothing fresh calling for 
notice, so far as I am aware, in the services of the Great 
Central, Lancashire and Yorkshire, North British, 
Glasgow and South-Western, Highland, and North of 
Scotland railways. The Caledonian has participated in 
the acceleration of the day Scottish express, but the 
timing from Carlisle to Edinburgh is still far below the 
standard maintained from 1888 to 1898. The up train, 
however, has been importantly accelerated from Edin- 
burgh to Carlisle, being allowed five minutes less than 
before, with a stop of three minutes at Strawfrank Junc- 
tion to attach the Glasgow portion, while the final run of 
734 miles from Strawfrank into Carlisle is booked to be 
done in 81 minutes, or at the average rate of 54°8 miles 
an hour—very smart work, indeed, over Beattock Summit 
with such a load, the weight usually exceeding 300 tons, 
exclusive of engine and tender. On the whole, therefore, 
it must be confessed that very little has to be recorded 
in the way of progress to the credit of the year 
1900. It is true that in certain cases improvements 
have been made, but these almost invariably are counter- 
balanced by retrogression on the same railways. On the 
Great Western, for instance, which has perhaps shown 
the most promising symptoms of a disposition to move 
ahead, the times of the 11.45 a.m.and 3 p.m. expresses 
from London to Exeter, which have existed for so many 
years in the time books, are now nine minutes and eight 
minutes respectively slower than the former was a quarter 
of a century ago, or the latter when first put on some 
twenty years back. I aim quite well aware that various 
reasons may be urged in defence of this non-progressive 
policy ; with these I have no concern. I am not now 
discussing the wisdom or unwisdom of stagnation; I am 
simply fulfilling the painful duty of demonstrating its 
existence. Unfortunately, too, when the figures of 1900 
are compared with those of 1895 and 1896, not merely 
stagnation, but very material retrogression is prominently 
to be seen. 

Turning now to France, I may say frankly that nothing 
like the same rate of progress has taken place in 1900 as 
I have had to record in each of the two previous years. 
But let there be no mistake as to what this means. The 
reason why France has not advanced materially in 1900 
beyond the point which she had reached in 1899, is that 
that point was already so very far in front of the British 
standard, and so remarkably high in itself, that in existing 
circumstances it would seem as if further important 
progress in respect of speed had become for the time 
improbable. The last year of the nineteenth century sees 
France as far in front of England in respect of railway 
speed as the period only four years antecedent saw 
England ahead of all the world. France is still beaten 
by America in this respect, but not by so serious a 
margin as England is beaten by France. And _ it 
must always be borne in mind in this connection that 
France's superiority to England in the way of speed does 
not consist in any higher maximum speed being attained ; 
for in this particular France, as a rule, is much behind 
Great Britain. In France such speeds as those daily 
attained in England on such lengths as, ¢.g., between 
Whiteball and Taunton, Cropredy and Leamington, 
Micheldever and Eastleigh, Templecombe and Exeter, 
Grantham and Peterborough, Potter’s Bar and Hornsey, 
Shap Summit and Carlisle, Shap Summit and Carnforth, 
Luton and Bedford, Sharnbrook Summit and Bedford, 
Desborough and Wellingborough, to say nothing of a host 
of other ‘galloping grounds,” are practically unknown, 
save in the rare case of some special trial. On all 
ordinary occasions the statutory limit, which in no case 
exceeds 74°4 miles an hour, and only in a few instances 
extends to so high a rate, is virtually never passed. 
All the French advantage in average speeds is gained 
through the great superiority in “collar work —that 
is to say, in ascending gradients and in hauling heavy 
trains on the level—not, as in this country, by sharp 
“spurting” down hill. It is desirable that this point 
should be very distinctly understood. It will be 
found strongly brought out by reference to the accounts 
I have given on many occasions of the work of French 
railways. 

The Chemin de Fer du Nord had already reached so 
remarkable a stage in respect of average speeds that, as 
I have said, much more cannot at present be looked for. 
The most important change made during 1900 consisted 
in the inauguration of the new corridor dining-car train 
between Calais Pier and Paris, which is now allowed 
34 hours each way for the distance of 185} miles, averag- 
ing 53 miles an hour inclusively, with a five minutes’ stop 
for water at Abbeville. There have been some minor re- 
arrangements of times on some of the expresses to suit Ex- 
hibition requirements, but none of any great importance. 

On the Orleans line there has been no acceleration. 
The most important alteration has consisted in despatch- 
ing the Sud Express from Paris at mid-day instead of 
evening, and in running it daily instead of four times 
weekly. The transit times are the same as before, 
averaging 54°1 miles an hour over the entire journey on 
the Orleans line, including all stoppages. In the opposite 
direction the change is considerably more marked. 
Formerly the Sud Express ran from Bordeaux to Paris 
during the night on two days, and in the day-time on 
two days weekly. But there was a curious differ- 
ence between the two schedules. The train which ran 


through the darkness was enormously faster than that 
which ran in the daylight. The explanation, I under: 


| 
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stand, was to be found in considerations of the con- 
venience of the traffic. But the new daylight Sud Express, 
while much faster than that which formerly ran, is con- 
siderably slower than the very fast night express under 
the previous scheme ; its timing is, in fact, exactly similar 
to that of the ordinary fast and heavy day express. But 
it will be remembered that while the latter is run by the 
newest engine types, the very powerful four-cylinder 
compounds, the Sud Express is worked by the older non- 
compounds of the Polonceau design, which appear quite 
equal to the task. The southern continuation of the 
Sud Express oyer the Midi line remains. as before, the 
fastest complete journey of that length on any railway in 
the world, averaging 57°7 miles an hour in one direction 
and 55°8 miles an hour in the other. From Bordeaux to 
Bayonne, where the express running terminates, this 
train as re-arranged is allowed 2 h. 12 min., the distance 
being 123 miles; and in the opposite direction the booked 
time is 2h. 8 min. In the former case there are two 
stops, in the latter three, two of which, each of five 
seconds, namely, at Morcenx and Bordeaux Contrdle, 
are not shown in the public tables, both being purely 
for official purposes. The booking from Morcenx to 
Bordeaux Controle, namely, 673 miles in 66 min., or at the 
rate of 61°6 miles an hour, is still, and always has been, 
the fastest start-to-stop time in Europe. Through a 
clerical error in the compilation of the time-tables, as in the 
case referred to on our own London and South-Western, 
two runs made by this train on the Midi line were made 
to appear entirely phenomenal, showing a booked time of 
30 minutes for the 31 miles 4 chains between Dax and 
Bayonne each way. This, I find on special inquiry, was 
due to a passing time being accidentally entered instead 
of the proper time of arrival and departure respectively 
at and from Bayonne. Thus the ostensible speed of 
62°1 miles an hour has had no real objective existence. 
But the Midi can still boast the fastest start-to-stop run 
in al] Europe, Great Britain included. 

Quite the most remarkable advance made by any 
I’rench railway during the last year of the century has to 
be accredited to the usually sluggish and behindhand P.L.M. 
line, which, although the greatest railway in Europe, if 
not in the world, has hitherto been one of the most unpro- 
gressive, and which, I fear, is still among the most un- 
punctual—I might say among the few continental lines 
against which the sin of unpunctuality can be alleged. 
But while the P.L.M. still retains its extraordinary 
diversity of time allowance for identical stages, it dis- 
tinctly improved during the latter half of the year upon 
even the accelerated timing which came into force earlier 
in the season. The distance from Dijon to Laroche is 
practically the same as that between St. Pancras and 
Leicester ; if there be any difference the French length is 
the longer of the two. It will be remembered that the 
timing between Leicester and St. Pancras, which for 
several years has been the special pride of the Mid- 
land, is 114 minutes for the 99} miles. Early in 
1900 the P.L.M. got the Dijon - Laroche timing for 
the same distance down successively to 119, 117, 
116, 114 minutes, and finally this year reduced it to 
113 minutes, one minute better than the Midland’s 
best for that distance, and representing an average start- 
to-stop speed of 52°7 miles an hour. The French Etat 
line does not offer anything very brilliant in respect of 
speed. This, indeed, can hardly be expected on a rail- 
way whose permanent way is comparatively poor, and 
whose gradients are in many places decidedly severe. 
It has continued to show on paper the long non-stopping 
run of 147} miles from Chartres to Thouars, booked to 
be done in3h.7 min. This, however, exists only on paper, 
there being in reality a stop at Chiteau-du-Loir for water. 

The Eastern Railway of France has a smart run 
of 101 min. for the 88 miles from Paris to Epernay, 
representing a speed of 51°7 miles an hour; another 
at a slightly lower speed between Chaumont and Troyes; 
and a third, still slightly over 50 miles an hour, between 
Paris and Rheims. The Western line remains content with 
its one run at51 miles an hour—namely, Paris-Rouen, 863 
niles in 102 min. 

It should be borne in mind, in estimating the relative 
merits of these various performances, that the maximum 
speed is limited by law to 120 kiloms.—74°4 miles an 
hour--on the Nord, Orleans, Midi, and Est railways ; to 
110 kiloms., or 68°3 miles an hour, on some parts of the 
P.L.M.; and 90 kiloms., or 55°9 miles an hour on other 
parts of that road; while on the Ouest the limit is 
100 kiloms., or 62°1 miles an hour; and on the Etat 
90 kiloms., or 55°9 miles an hour. This latter limit was 
always in force also until recently on the Ouest line, and 
it is only at a comparatively recent period that the 
maximum limit on some parts of the P.L.M. has been 
extended from 100 to 110 kiloms., and on the Orleans line 
from 112°5to 120kiloms., this last limit being also conceded 
to the Midi for the purpose of the Sud Express. It has 
for some years been the prescribed limit on the Nord. 

I now proceed to give lists of the fastest booked start- 
to-stop runs on each of the principal railways of Britain 
and France respectively during the year 1900; also a list 
of the runs in each country authentically booked at 54 
miles an hour and upward from start to stop. In this 
connection, as the speed table published in Whitaker's 
Almanac is often quoted as authoritative, I may remark 
that this year, as in previous years, it contains several 
errors. The distance from Penrith to Preston is not 
“794 miles,” as stated by Whitaker, but 72}. The time 
by the 3.85 Great Western train from Paddington to 
Bath is not “two hours,” but 1h. 58 min., which 
raises the speed to 54, not 53°5 miles an hour, as 
in Whitaker. The fastest South-Western train is not 
that between Salisbury and Vauxhall, as there stated, 
but between Okehampton and Yeoford, and the fastest 
South-Western speed is 54°3 miles an hour, not “51°95.” 
The fastest North British train is’ not that between Hay- 
market and Cowlairs, as stated in the Almanac, but 
between Berwick and Edinburgh. The longest runs on 
the Brighton and South-Eastern lines respectively are 
not from London Bridge to Chichester, and from Cannon- 


street to Dover, as stated in Whitaker, but from 
Sutton to Fratton—done twice daily—and from Charing 
Cross to Dover Pier respectively, the relative lengths of 
the longest non-stopping runs on those two lines being, 
therefore, 724 miles and 764 miles, not ‘‘ 703” and “753” 
as stated. The alleged North British run without stop from 
Carlisle to Edinburgh I have already stated to have been 
non-existent for a number of years, even on paper. No 
speeds lower than 50 miles an hour are reckoned as 
express.” 


English Fastest Runs on each Railway. 

verage 

Railway. Between. ? 8 
 m p.h. 
G.N. _..._ Peterboro’—Finsbury P.... 73% ... 80 ... 55°3 
N.W. Penrith—Preston ... ... 73 
N.B. Berwick—Edinburgh ... 574 ... 63 ... 54°8 
G.W. Paddington—Leamington. 106 ... 117 ... 
8.W. Okehampton—Yeoford ... 144 ... 16 ... 54°3 
N.E. Leeds—Scarborough ... ... 75 ... 54°2 
Mid. Kettering—Kentish Town. 7 
G.C, Manchester—Birkdale ... 4 
G.E. Trowse—Ipswich ... .. 454 ... 53 51°2 
L.B.S.C Victoria—Brighton... :.. 50} 60 50°8 

French Fastest Runs on each Railway. 

Avera; 
Railway Between. = speed 
‘i p.h. 
Midi ... Morcenx--Bordeaux-Contréle 677 ... 66 ... 61°6 
Nord ... Paris—Amiens... ... ... Sf... 8b... 
Orleans Orleans—Tours... ... ... 69% ... 72 58°1 
P.L.M. Dijon—Laroche... ... .. 994 ... 113 52°7 
Est ... Paris—Epernay... ... ... 87? ... 101 51°8 
Ouest ... Paris—Rouen ... ... ... 6... 102 51°0 
Etat ... Chateau-du-Loir—Thouars 67, ... 84 47°9 
English Runs Booked at 54 Miles per Hour and Upward, Start 

to Stop. 
Ave’ 

Cal. ... Stirling—Perth... .. 33 35 56°5 
Cal. Perth—Forfar... ... ... 324 ... 35 55°7 
Cal. ... Perth—Aberdeen ... ... 897 ... 97 55°6 
G.N. .... Peterboro’—Finsbury P.... 73% ... 80 55°3 
G.N. Hitchin—Huntingdon ... ... 29 55°3 
N.W. Penrith—Preston ... ... 724 ... 79 ... 54°9 
N.B. Berwick—Edinburgh ... 574 63 ... 548 
G.W. Paddington—Leamington 106 ... 117 ... 
5.W. Okehampton—Yeoford ... 1445 ... 16 ... 54°3 
G.N. King’s Cross--Grantham.. 1055 ... 117 ... 54°1 
G.N. Grantham—Doncaster ... 5045 ... 56 ... 541 
N.E. York—Darlington ... ... 444 ... 49 ... 5471 
N.E. Darlington—York (4)... 444 ... 49 
G.W. Paddington—Bath ... .. 107. ... 8 ... 54°0 


The following are the runs booked during 1900 to be 
done from start to stop at average speeds of 54 miles per 
hour and upward on the railways of France :— 


Ave’ 

Railway. Between. speed, 

m.p.h. 
Midi ... Morcenx-Bordeaux Contréle 677 ... 66 61°6 
Nord ... Paris—Amiens... ... ... 81? ... 81 60°5 
Midi ... Morcenx—Dax... ... ... 244 ... 25 §8°2 
Midi ... Morcenx-Bordeaux Contréle 67{ ... 70 58°1 
Orleans Orleans—Tours... ... ... 69% ... 72 ... 5871 
Orleans Angouleme—Bordeaux .... 875 ... 91 ... 57°6 
Orleans ... Bordeaux—Angouleme ... 874 ... 91 ... 57°6 
Nord ... Amiens—Calais Pier... ... 103% ... 109 ... 57°1 
Orleans ... Angouleme—Poitiers ... 70} ... 74 ... 57°1 
Orleans ... Poitiers—Angouleme ... 70} ... 74 ... 57°71 
Nord ... Longueau—Paris ... .. 79 ... S4 ... 56°4 
Midi ... Morcenx—Bordeaux ... 67} ... 7 . 
Midi ... Bordeaux—Morcenx ... 67} ... 72 ... 56°4 
Midi Dax—Bayonne... .. ... 31 ... 33 ... 56°3 
Midi. ... Bayonne—Dax... ... .. 31 ... 33 ...- 56°3 
Nord... Paris—St. Quentin ... 102 ... SS 
Orleans ... Angoul2me—Poitiers 7 
Orleans ... Poitiers—Tours... ... ... 624 ... 67 ... 56°0 
Nord... Abbeville—Paris mw... 
Nord... Paris—Busigny ... 122. ... 55°3 
Nord... Paris—Arras_... 130 ... 55°3 
Orleans Paris—Orleans ... 80 ... 55°3 
Orleans ... Orleans—Tours... ... ... ... 76 =... 55°1 
Nord .. Amiens—Boulogne... .. 77 ... 8% 55°0 
Nord ... Arras—Longueau.. .. ... 44 ... 56°0 
Orleans Angouleme—Bordeaux .. 874... 9 SAT 
Midi ... Bayonne—Dax... ... 
Nord... Amiens—Paris.. ... .. 812 ... 9 ... 
Nord ... Paris—Amiens . ..- 90 ... 54°56 
Orleans Poitiers—Angouleme .. 704 ... #8 54°2 
Orleans ... Tours—Orlieans(2) ... ... 694 
Orleans ... Orleans—Paris (2) 8&2 54°0 


NEW SEWAGE WORKS IN PARIS. 


One of the most powerful arguments urged in favour 
of the creation of sewage farms in the neighbourhood of 
Paris was that they would dispense with the necessity of 
sending any more organic matter into the river Seine, 
and at the time the new farms were inaugurated 
and the collectors opening into the Seine were closed we 
referred to the statements of the municipal engineers 
that the river would henceforth be absolutely free from 
pollution. The causes of the inefficiency, not to say 
failure, of the farms, have been dealt with in previous 
articles. They have been a constant source of worry and 


annoyance as well to the engineers as to the populations | P 


in the districts where they are established, and the 
enormous expenditure involved in carrying out this 
scheme has merely created further heavy expenses in an 
attempt to patch up a very bad undertaking. -The 
burden of the work has fallen upon the Departments of 
the Seine and of the Seine et Oise, under whose jurisdic- 
tion the farms lie. The Conseil Général de la Seine, in 
common with the engineers, do not admit that the 
principle of the sewage farm‘is entirely at fault; they 
have merely tried to get too niuch out of it, and they 
have already planned another scheme in which the 
sewage farm will continue to play an important though 
subsidiary part. The Conseil Général de la Seine are, 
of course, extremely grieved that the Department should 


have had to pay so dearly for its experience, but 
they hope that some of the sewage will be eventually 
diverted into the sea, while the remainder will be 
utilised upon farms established along the route of 
the mains outside the Department of the Seine. Whether 
the Departments through which the projected line will 
pass on its way to the sea will be disposed to take a large 
volume of sewage, and thus lessen the trouble that would 
certainly arise through discharging it into the sea, isa 
matter upon which, in the light of past events, it may be 
permitted to express some doubt. While waiting for the 
time, perhaps very distant, when the powers interested 
will be able to afford the carrying out of this costly 
project, the Conseil Général de la Seine find it absolutely 
imperative to do something to prevent any pollution of 
the river. At present the Seine below Suresnes is in 
quite as bad a condition as it was before the sewage farms 
were opened. The riparian owners are threatening the 
State with actions for damages, and this is probably the 
principal reason why the Minister of Public Works is 
displaying so much willingness to facilitate the under- 
taking to be carried out by the Conseil Général. The 
Minister is anxious to relieve himself of every responsi- 
bility with respect to the pollution of the river. The 
Conseil Général hopes to avoid trouble by collecting the 
whole of the sewage at present going into the Seine, and 
utilising it for fertilising purposes either on the farms or 
elsewhere. As the Municipal Council guaranteed to dis- 
pose of all the sewage, the Conseil Général presumably 
have it in their power to send it to the farms, leaving the 
Municipal Council to settle their differences with the 
local populations if they can. 

The project of the Conseil Général de la Seine is 
divided into three parts—the purifying of the Seine and 
the Marne above Paris, the purifying of the river between 
the fortifications at the Point du Jour and the Pont de 
Clichy, and the purification of the Seine beyond St. Ouen. 
The first part provides for the construction of four elevat- 
ing stations capable of dealing with 152,600 cubic metres 
a day, including 65,000 cubic metres from Paris. The cost is 
estimated at 4,000,000f. In the second part about 
65,000 cubic metres a day will be collected below Paris, 
between the Point du Jour and the Pont de Clichy, and 
pumped by two stations into the general Paris main. 
The cost would be about 2,500,000f. The third part of 
the scheme deals with St. Ouen and the communes be- 
tween the plateau of Romainville and St. Denis. The 
total quantity of sewage and drainage water is 70,000 
cubic metres a day, of which 30,000 cubic metres come 
from Paris, and this will be conveyed to an elevating 
station near St. Denis, and pumped to a farm near 
Aulnay-les-Bondy. The estimated cost is 2,625,000f. 
It is the second part of the project which is now being 
put in hand. The Conseil Général hoped to be able to 
get the participation of the State in this work for a sum 
of 1,970,000f., on the ground that it pcssessed two collec- 
tors which it had constructed at a cost of 3,000,000f. for 
conveying the drainage that previously flowed into the 
Seine between the fortifications and Suresnes to below 
the barrage at the latter town. The Minister of Public 
Works, however, invoked the law which dispenses the 
State from according subsidies for sanitary undertakings, 
but he offered the two collectors to the Conseil 
Général as a gift, and also expressed his willingness to 
capitalise the amount paid annually by the State for the 
cleaning of the collectors into a lump sum of 700,000f., 
with a view of providing the Conseil Général with means 
for carrying out the work. As no better terms were 
obtainable, the offer was accepted. The project consists 
in extending the collector on the right bank of the Seine 
by means of a syphon under the river, and connecting 
with the collector on the left bank, where the drainage 
will be raised to a height of 6°50 m. by an elevating 
station to be constructed close by at Suresnes.. From 
here a main will go the Pont de la Jatte, where a second 
station will be erected for pumping the drainage water 
and sewage to the Colombes station. The drainage from 
Asniéres and a part of Courbevoie will be carried by a 
collector from the Pont de Clichy to the Suresnes station. 
At first it was proposed to send the drainage direct from 
the Clichy elevator to Colombes, but it was pointed out 
that the existing elevator had only just sutticient capacity 
for the city drainage, and it was thus impossible to — 
with the 65,000 cubic metres a day which were collecte 
from the department of the Seine at Asniéres. They. 
therefore, had to be sent on the Suresnes. Under these 
circumstances the elevator at Pont de la Jatte would 


have to be much larger than had been estimated, as the , 


drainage would have to be raised to a higher level, 
and owing to the considerable variations in the daily 
discharge, as observable in Paris, the pumping engines 
at Suresnes would also have to be more powerful. 
The cost of this undertaking is estimated at 2,505,000f., 
of which 170,000f. are for the syphon, 1,600,000f. for 
the collector, mains, &c., 200,000f, for the construction 
of the Suresnes station, including elevating machinery, 
500,000f. for the elevator at Pont de la Jatte, and 35,000f. 
for contingencies. A third of the cost of repairs, work- 
ing, and maintenance, will be borne by the Department, 
and the rest by the communes on whose behalf the work 
is being carried out by the Conseil Général. The Conseil 
have voted the sum necessary for the execution of this 
art of the scheme, and when the whole of it is com- 
pleted doubtless other measures will be taken for satis- 
factorily solving the sewerage question. 


A SwepisH engineer, Herr Elias Elmelin, of Sundsvall, 
has invented a new dynamite projectile which has, it is said, shown 
some highly remarkable results. The dynamite shell is fired from 
an ordinary gun loaded with powder, and yet does not explode until 
striking its object. Thus, at some trials which have just taken 
place before ‘a body of military;-and- engineering experts, the 
results: were most satisfactory, the projectile in every instance 
not exploding until striking a concrete wall at which it was aimed, 
and on which great bavoc was wrought. Subsequently Herr 
Elmelin fired from an ordinary Remington rifle dynamite cartridges 
invented by him with equally satisfactory results, 
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HYDRAULIC POWER PLANT, MONTMORENCY 
FALLS, CANADA. 
By Gro. W. Bowte. 

Tue Power and _ generating station of the Quebec 
Railway, Light, and Power Company, situated at Mont- 
morency Falls, seven miles east of the ancient city of 
Quebec, is probably one of the most interesting, instruc- 
tive, and modernised plants on the continent of America. 
Its electrical and hydraulic equipment consisting of the 
dam, pipe line, power-house, the turbines and electrical 
machinery, in its present complete and finished whole, is 
a creditable example of energy, mental and physical, ex- 
tended to overcome natural obstacles in construction, and 
adverse conditions which it is the delight of the present-day 


under construction. At no time during the progress of 
the work on the dam and gate-house was the generation of 
electricity under the old system interfered with, the com- 
pany’s engineer and ‘superintendent having naturally 
arranged temporary feeder pipes and connections 
to meet all emergencies arising from the change 
from the old plan to the new. Another matter which 
demanded important consideration for uninterrupted 
winter service was adequate protection against ‘ frazil,”’ 
or anchor ice, which is abundant during this period, and 
would, without fail, deprive the inhabitants of Quebec of 
electric lighting and car service. The arrangement or plan 
is simplicity itself. By isolating an enlargement of the river 
on its west side, in front of the dam, and building a crib 
—Fig. 2, page 40—ballasted with stone, until it reached the 

entrance or neck to this 

enlargement or pond, the 


Fig. 5-POWER HOUSE AND STAND PIPES 


engineers to combat and bring to a successful issue. In 
these days of Herculean enterprises it was not to be 
expected that the energy of the picturesque Montmorency 
Falls—Fig. 1, page 40—would be exempt from being made 
subservient to man’s use; so that an account of the electri- 
cal and hydraulic engineering work which has elevated 
the antiquated city of Quebec to a first place amongst 
the cities of Canada and the United States, for electric 
car service and lighting, will not come amiss. What 
makes an account of this plant doubly interesting is the 
trouble experienced in designing a turbine suited to a high 
head of water, free from noise in operation, and complete 
destruction in a limited time from perforation of all metal 
exposed to the impingement of the water on the surfaces 
receiving the full force at a high pressure. It was only 
after a lapse of considerable time and constant experi- 


ment that the present turbines—the first of their kind | 
installed—were designed by the water-wheel manufac- | 


turers, who have now been able to devise an ‘“ ideal ” 
turbine suited to the requirements of high-head water 


power, and free from all the objectionable features that | 


have hitherto existed in wheels running under these con- 
ditions. 

Source of water supply and dam.—The Montmorency 
River has its rise and origin at Snow Lake, about seventy- 
five miles from the falls and power station, and drains a 
considerable area of almost virgin territory, providing an 
ample supply of water at the driest season of the year, 
sufficient to develop 10,000 horse-power. The dam is 
built on the verge of the abyss of the famous historical 
and well-known Montmorency Falls, whose water has a 
sheer drop of 284ft. into the St. Lawrence River. As 
useful energy, 200ft. of this fall is utilised by the Quebec 
Railway, Light, and Power Company for commercial pur- 
poses in generating electricity. The shape of the dam is 
a rhomboid; the right-angled side, facing up-stream, is 
built of concrete, and is undoubtedly a model of strength, 
as the conditions made it necessary it should withstand 
sudden rises and fast-flowing freshets in the river, also 
the great accumulations of ice in the winter season, 
which is somewhat prolonged in this latitude. The 
length of the dam is 265ft.- between shore piers, height 
18ft., thickness at bottom 22ft., at top 8ft. The gate- 
house, dam, and abutments contain 4816 cubic yards of 
concrete. The mixture of the concrete for interior of 
the dam is 1 of Portland cement, 3 of sand, and 5 of 
broken stone. For facing, 1 of cement, 2 of sand, and 
3 of stone, 12in. deep from its respective surfaces. A 
waste-water way was also provided to divert the surplus 
water not used in the feeder pipe while the dam was 


supply was obtained. 
This crib is 325ft. long, 
built parallel to the river’s 

: course in front of the 
dam, and contains seven 
submerged openings, 6ft. 
by 12ft., for admission of 
water to the stilling pond, 
inside of the crib, where 
the entrance to the feeder 
pipe is placed. This crib 
or guard pier is sheathed 
with heavy planking on 
the side next the current 
of the river so to as deflect 
ice and débris of all kinds 
thereby remaining in the 
river’s current and passing 
over the dam. The result 
justified the expectations 
of the company’s engi- 
neer, and has proved a 
quite satisfactory way of 
getting rid of this winter 
trouble to a water power 
plant. 

The feeder pipe.—The 
grading for the feeder pipe 
proved to be no slight 
piece of work, winding, as 
it does, snake-like along 
a steep hillside which 
rises to an elevation of 
almost 3UOft. from the 
St. Lawrence River, some- 
times cutting through 
steep bluffs of rock and 
again crossing deep and 
dangerous ravines of the 
bluff. The feeder pipe is 
constructed of first-grade 
tank steel and is 2609ft. 
long from dam to power- 
house, 1509ft. of its length 
being 8ft. diameter by tin. 
thick, and having only a 
slight declination in that 
distance, the remaining 
1100ft. beginning to de- 
cline rapidly to the power- 

house, is 6ft. diameter by jin. thick, the remainder of the 
| pipe being 4in. thick. The seams on the circumference 
|are single riveted, horizontal seams double riveted, all 
rivets jin. in diameter. When all the turbines are 
|running with a “ peak load” the rate of flow of the 
water in the main feeder pipe is 5ft. per second. For such 
| a long length of feeder pipe, containing such a volume of 
| water, it was found necessary to provide means to coun- 
|teract the fluctuating impetus or oscillation of the 
| immense quantity of water contained in the pipe due 
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Fig. 6-POWER, WATER, AND EFFICIENCY DIAGRAM 


| to the opening and closing of the turbine gates, caused by 
' changes of load on the generators, running both of their 
| railroad systems. For two reasons it was necessary this 
| oscillation should be counteracted—to prevent rupture of 
| the pipe, and to allow the governors to regulate the change 
| of electric load only, and not to be affected by fluctua- 
tions of water, the last reason being a very important 
| consideration for steady service where water is the 
' motive power. To remedy these faults, it was decided 
to erect two stand-pipes—Fig. 5—as being superior to 
relief valves. 


No. 1 stand-pipe is placed almost immediately 
outside the power-house. The foundation for the stand 
pipe is placed 75ft. above the power-house, and the 
pipe, as erected, stands 150ft. high and 6ft. in diameter, 
and is housed from top to bottom with a 4in. air space, 
to prevent freezing during the winter. No. 2 stand-pipe 
was erected midway between the dam and the power- 
house, being 4ft. diameter and 45ft. high. It has a 
counter fluctuating effect on the action of No. 1 stand- 
pipe. The entire arrangement has proved exceedingly 
satisfactory, and is one of the many important factors 
which have resulted in giving steady lighting service, a 
condition which is the desideratum of electricians and users 
of the electric current. 

Power-house.—The power-house, Fig. 3, p. 40, is a sub- 
stantially-built stone structure of two storeys, 40ft. wide 
by 150ft. long, and 45ft. in height from the lower floor to 
the apex of the roof. The interior being the point of 
interest, I will proceed with an account first of the 
hydraulic machinery, which has created so much interest 
and criticism. This consists of five units for generat- 
ing current, and two small units for excitation. The 
turbines recently installed are the first of their kind in 
use, and are designated the ‘ Victor High-Pressure 
Wheel.” In my opinion it has been demonstrated 
by recent tests, that this is the “ideal” high- 
head turbine, and the builders are to be  con- 
gratulated on having attained such a perfect wheel, 
after many trials, vicissitudes, and disappointments. 
At the official test, made by competent hydraulic and 
electrical engineers appointed by the Quebec Railway, 
Light, and Power Company, the turbines at half-rate 
gave an undisputed efficiency of 78 per cent., as shown 
in the annexed diagram, submitted to which is appended 
the signature of the company’s engineer and manager, 
who supervised the test. The diagram—Fig. 6—of 
power, water, and efficiency curves, as shown, is self- 
explanatory, and the interested reader will easily com- 
prehend it without further comment thereon. 

The water wheels or turbines—Fig. 8-—are 4bin. 
diameter and make 286 revolutions per minute. Each 
of the five units has a capacity of 1000 horse-power under 
a head of water 260ft. high. The wheel shaft is coupled 
direct to the generator shaft with flanged couplings, with 
the usual fibre plate and bolt bushings to ensure perfect 
insulation. The bearings on the water wheels are of the 
ring oiling swivel box type. 

The wheels when running are free from the noise of 
breaking water, jar, and other detrimental qualities 
hitherto difficult to eliminate, yet so common in high 
head wheels, which finally destroy the wheels by per- 
forating the buckets, chute guides, and other parts 
exposed to the impingement of the water. All parts of 
the turbine are easily got at for examination. In the 
design provision has also been made to prevent frazil or 
anchor ice interfering with the running of the wheels or 
the operation of the gate in the chute case. 

The Victor high head wheel is also provided with in 
air chamber—situated between the wall and the case— 
in which there is a float attached by a tube to an air 
valve—at the top of the air chamber—for admission of 
air to the wheel case and draft tube to maintain a partial 
vacuum, to restrain the water in the case at a constant 
level below the wheel, irrespective of the amount of the 
gate opening. By referring to the photographs the reader 
will comprehend more clearly the general construction 
than can be furnished by explanations. Two sections of 
the wheel are given on page 37. They go far to explain 
themselves to those who are familiar with turbines. The 
water enters at the centre and is distributed through 
internally fixed vanes or guide blocks to the rotating wheel 
which takes the form of an outer ring surrounding the 
inner guide wheel A. This wheel has guide blades at 
each side, not all round it, so that water is admitted to 
the outer wheel, through two segments only of the inner 
wheel. These segments are covered at will by the 
segmental gate B, worked by a lever C as shown, so that 
more or less water is thrown into the outer wheel, accord- 
ing to the number of guide blade spaces left open by the 
segmental gate. At the side of the engraving is seen the 
regulating air valve. 

Close by the wheel settings, and attached to each one 
of them, is a 36in. gate valve, which is provided with a 
6in. by-pass pipe and valve, so as to enable the 36in. 
valve to be opened easily, by equalising the pressure on 
both sides, otherwise they would have to be opened 
against a pressure of 36 tons. 

For regulating the variation of the speed of wheels and 
generators due to change of load, there is attached to 
each turbine a Geisler mechanical electrical governor—- 
Fig. 7—which governs unerringly under the most adverse 
conditions the electrical load for railroad, motor, or light- 
ing purposes, These governors are probably as interesting 
a piece of mechanism as constructed at the present day, 
but to explain the details of the design would require 
diagramatic illustrations, which are outside the scope of 
this article. With a constantly varying change of load 
on the street railroad circuit, the Geisler governor on 
this plant regulates the speed, as shown by the tacho- 
meter, within a 8 per cent. variation—in 286 revolu- 
tions—and on incandescent and arc lighting units the 
variation never exceeds 2 per cent. In the event of » 
line wire breaking circuit, breaker flying out, or any 
sudden removal of the load, the governor will shut the 
gate, within the space of three seconds, to a sufficient 
opening to keep the wheel running at normal speed. 

Electrical equipment.—The electrical equipment con- 
sists of five units, four of the generators being of the 
S.K.C. system—voltage, 5500; kilowatts, 600; alterna- 
tions, 8000; revolutions, 286 per minute. The 8.K.C. 
generators are of the induction type, and have proved 
in my opinion that the alternating generator is a most 
trustworthy and serviceable system, suitable for the 
general distribution of light and power simultaneously 
from the same generator and circuit, at frequencies which 
are economical. The $.K.C. two-phase system has been 
and is operated under a great diversity of conditions, such 
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as high voltage, low voltage, under and overhead circuits, 
three and four wires, &c. In fact, as has been demon- 
strated in this plant, the results have been perfectly satisfac- 
tory, and since they were placed on their foundations three 
years ago the dynamos have never given any trouble, nor 
failed to meet the requirements, although in service night 
and day during that period. These four units are inter- 
changeable, and can be used on any circuit in the city of 
Quebec, from the distributing station there, for inean- 
descent, arc, motor, or 

street railway purposes. 


) 
circuit breakers are of the I.T.E. type. The high potential | nails, but it was proved conclusively that this was due to 
transmission lines have three special automatic combined | hasty preparation, and that if the wood is carefully dried after 
non-arcing circuit breaking switches. All of the electrical | treatment, there is absolutely no difference between the treated 
equipment and apperelies is protected effectively by the , 424 ordinary wood, except that the former will not spread 


Wurts pyramidal form of lighting arresters with choking | fame. The American Government became fully convinced 
P: 8 +3 , ne | of this, and sufficient proof of it is obtained from the fact that 


coils underneath; the arresters installed here being | $ : =e 

power transmission circuit, can be used on any num. | Pazed Wood is employed :— Battleships : Kearsarge, Kentucky, 
’ Illinois, Maine, Missouri, Alabama, Iowa, Ohio, and Wiscon- 
° paases. sin. Monitors: Arkansas, Wyoming, Connecticut, Florida, 
;and Mianotonomah. Cruisers: Brooklyn, Tacoma, Cleve- 
land, Denver, Chattanooga, Galveston, Chicago, and Des 
Moines. Gunboats: Helena, Nashville, Wilmington, Wheel- 


The four generators have 
an independent switch- 
board, Fig. 4, which con- 
tains nine white marble 
panels, set in an oak 
frame, bolted to a stable 
foundation, and furnished 
with four volt meters, 
four ammeters, and also 
four rubber shutter, quick 
are-breaking switches on 
each outside set of panels, 
with leads of No. 1 rubber- 
covered wire to each re- 
spective unit. The centre 
panels are provided with 
—on account of there 
being two exciters—four 
volt meters, two potential 
volt meters, four amme- 
ters ; also four two-throw 
two-pole switches for 
excitation purposes, all 
wiring being arranged to 
allow of any generator 
unit being excited from 
either of the two exciter 
dynamos. 

In addition to the usual 
or independent  switch- 
board just described, 
there is a transfer board 
provided with a suitable 
bus- bar arrangement 
which makes it possible 
to connect each generat- 
ing unit on any trans- 
mitting circuit between 
power and distributing 
stations. The fifth unit 
installed within the last 
few months is a West- 
inghouse double - current 
generator, otherwise a 
direct and alternating 
current two-phase ma- 
chine of 600 kilowatts, 
400 volts, alternations 
8000, revolutions per 
minute 286, the alterna- 
ting current being transmitted to St. Anne's de 
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Fig. 7—GEISLER MECHANICAL ELECTRICAL GOVERNOR 


ing, Marietta, Vicksburg, Newport, Annapolis, and Princeton ; 
besides sixteen torpedo boat destroyers and twenty-four 
torpedo boats. The Navy Department have latterly issued 
orders that all wood in future used in the construction of 
warships for the United States navy shall be non-inflammable 
wood. 


The engagements between the American and Spanish 
fleets proved that the destruction of the Spanish vessels was 
partly due to the woodwork catching fire, and spreading 
flames, whilst the American ships were entirely free of flame, 
although often hit by the enemy’s shell, notably in the case 
of the gunboat Wilmington, which was shot through and 
through. 

It was in 1897 that our Admiralty commenced testing 
wood treated by the process employed in the American 
warships, and as a result of several months’ trial the necessary 
wood was ordered for the Royal Yacht, and also for several 
battleships and cruisers, H.M.S. Cressy, built by the Fairfield 
Shipbuilding and Engineering Company, being the first of 
these, as already mentioned, to be completed. 

There are only two ways—at the present state of our 
knowledge—by which wood can be prevented from catching 
fire and spreading flame. One is to cool the wood, by suitable 
| means, below the point of ignition, viz., in its simplest form, 
by pouring water on the surface ; the other is to prevent the 
oxygen of the air from coming in contact with the wood. 
The point of ignition, that is, the temperature at which 
chemical union takes place between the wood and the oxygcn 
of the air, varies in different woods, but once heated to the 
necessary temperature, energetic union takes place, and wood 
being a good conductor, the heat and then the flame rapidly 
spread. - Water can only be used as a cure and not as a pre- 
ventive, and, therefore, all experiments have been in the 
direction of impregnating the wood with a fire-resisting 
medium in solution, and then by evaporation, leaving a 
deposit of crystals, which form the protection. It is well 
known that many substances, being good “ fire-resisters,” 
can be used for this purpose, and even sixty years ago 
Faraday experimented with, amongst other things, sulphate 
of lime, sulphate of magnesia, borax, and tungstate of soda. 
Not any of these compounds, however, gave satisfactory 
results, for it must be borne in mind that it was necessary. to 
| find a substance which, besides having fire-resisting qualities, 
would not absorb moisture nor corrode metals, and would be 
comparatively cheap. The problem was not, therefore, of a 
simple character, but having been solved, it is only a qhestion 
of time for prejudice—and it is nothing else—to be put in 
the background, and every foot of wood used in warship 
construction will then be made fire-resisting. 

It may be interesting to state here that the general method 
of carrying out the impregnation is to run the timber into a 
horizontal cylinder, capable of withstanding a pressure of 
400 lb. per square inch, and then subjecting the wood to heat 
and steam for a definite time, depending upon the nature of 


TPLRE-RESISTING_WOOD. 


Beaupre, distant only fifteen miles, on a three-wire line. | 


This type of generator is used exclusively for electric | THE completion of H.M.S. Cressy, first-class cruiser, is of 
4 a rhage | importance, for, amongst other things, being the first warship 


railway and long distance transmissi 

direct » Pre of this | to be finished for our Navy in the woodwork — 
rendered proof against flame, and it is interesting under these 

ture in one of the chief materials of warship construction. 
oe feeder on the trolley wire where it passes | The naval battles in 1894 between the two great Eastern 
© power-house. : i Powers, resulting in the destruction of four Chinese warships 
The alternating-current side of the generator delivers | through the woodwork catching fire from the enemy’s shells, 
the current with a voltage 400 to the step-up trans- | seemed to have opened the eyes of naval constructors to a 


the wood. The steam is afterwards blown off, and a vacuum 
created in the cylinder for two or three hours. The chemical 
solution is then drawn into the cylinder, and the pressure is 
raised to and maintained at 200lb. fer square inch for a 
period, the length of which also depends upon the nature of 
the wood. The load is finally withdrawn from the cylinder 
and transferred to the drying room. The chief ingredients 
of the solution are ammonium sulphate and phosphate. 
Different firms vary the properties, and add a little borax or 
zinc sulphate. 


formers in the power-house, which increases the voltage 
to 11,000, and is transmitted direct to St. Anne’s, distant 
fifteen miles. The step-down transformers there reduce 
the current to 400 volts, which runs a rotary converter, 
which feeds the trolley wire with a voltage of 550 at that 
end of the road. This system has also a feeder from 
Quebec city end of the line, and in this way is maintained 
an almost uniform strength of current and speed of cars 
from end to end of the road. This unit is provided with a 
switchboard, consisting of six upright marble panels with 
the usual necessary number of meters and switches; the 


Fig. 8-VICTOR HIGH-PRESSURE TURBINE 


danger which had hitherto been looked upon as a necessary ; Heat rrom Frsrovs SupsTaNces.—A strange phenomenon of 
evil, for soon after this war Commander Hitchborne, Chief | the generation of heat by fibrous substances wetted was descrit 
Constructor of the United States Navy, publicly asked for some time ago by Mr. Cobbett in the Cambridge Philosophical 
suggestions having the prevention of woodwork catching fire Society’s “Proceedings.” A thermometer wrapped round with a 
as their object. In 1895, after some fifteen months experi- 
menting and investigating the various processes sub- | results axe Obtained with cotton, silk, and ig pro- 
mitted, the American Government ordered some ships to be | duces no such effect, and itis suggested that the rise of temperature 
fitted out with wood prepared by the successful competitors, | is due to the heat of combination of the water with the material of 
a large and well-known firm of joiners in New York. A! the fibre. It was found thata thermometer surrounded by asbestos 
little later the prejudice which had all along existed against | or organic fibres remains at 100 deg. Cent. for a considerable time 
such a revolution found some justification in the fact that | when heated in a current of superheated steam, owing to the 
some of the wood was found to absorb moisture and corrode presence of moisture in the fibre. 
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LABOUR TROUBLES. 


THe new century has opened with a good deal of friction 
in labour circles. On Thursday last the action of the engine- 
men, yardmen, and others of Aberaman Colliery, Aberdare 
Valley, led to the stoppage of over 6000 colliers. A mass 
meeting of the men employed by the Powell Duffryn and the 
Cwmaman Company—the latter coming out in sympathy 
with the others—was held in the evening, when it was re- 
solved that the eight collieries concerned, and the George Pit 
Colliery, should remain idle until Mr. Hann, the manager, is 
prepared to discuss the yardmen’s grievance; that if legal 
proceedings are taken against any of the workmen, at any of 
the collieries, men to remain idle until such proceedings are 
dropped. 

A deputation was then formed, consisting of the miners’ 
agent and mine representatives of the collieries, who waited 
upon the manager, and a discussion of considerable length 
followed, but as Mr. Hann laid it down as a primary condi- 
tion that the men withdraw notices and resume work before 
the “grievances” should be considered, the deputation 
refused, and withdrew. 

On Saturday a meeting of the Executive of the Aberdare 
district of the South Wales Miners’ Federation was held, 
when the question at issue was discussed in the presence of 
a deputation of the Aberamar workmen. At the close it was 
suggested that they abstain from work on Monday in order 
to attend a mass meeting that evening. 

A dispute has taken place at Cwmbwrla Tin-plate Works, 
Swansea, and the whole place has been shut down on account 
of the action of the boys employed to ‘bundle shearings.” 
The boys belong to the Gas Stokers’ Union, and the strike 
has been caused by the refusal of their demand for a 20 
per cent. advance, and a re-arrangement of the conditions of 
labour. A compromise has been offered by the employers, 
and the dockers’ and other unions are making energetic 
efforts to bring about an arrangement. Up to the end of the 
week the situation remained unchanged. A meeting of the 
officials of the Gas Stokers’ Union has been held, and a 
resolution passed deprecating the strike and agreeing with 
the suggestion that work should be resumed, and the dispute 
submitted to arbitration. The stoppage has been caused by 
eight boys, and the amount in dispute is 8s. weekly. 

Mr. Bell, M.P., secretary of the Amalgamated Society of 
Railway Servants, has stated to a contemporary, in connec- 
tion with the agitation amongst the Taff Vale Railway men, 
that this has not been authorised by the society. He knows 
nothing whatever about the state of things prevailing on the 
Taff Vale line, or in South Wales generally, beyond the facts 
set forth in a resolution passed at a meeting of the Cardiff 
and Penarth branch on Sunday week. This resolution was 
given in THE ENGINEER last week. Our contemporary 
quotes this at length, and adds :—“ So for the present trouble 
on the Taff Vale line, which to an outsider looks serious 
enough, is wholly unauthorised by the Amalgamated Society 
of Railway Servants.” 

On Sunday a mass meeting of the railway men was held at 
Penarth, when Mr. Holmes, in the course of a long address, 
said that the Penarth men were firm and determined, and 
that all could improve their position if they were resolute. 
Sir W. T. Lewis had stated to Mr. G. Beadow that, according 
to the terms of settlement, the men without exception ought 
to be reinstated, and at the end of the month resume work 
according to agreement. If the question of “ blacklegs”’ 
was allowed to pass it would affect the whole question of 
promotion. He appealed to the men to behave as the 
Penrhyn quarrymen did. If he had anything to do with the 
next strike he would have the men decide by ballot, and 
work in conjunction with the miners, when the Taff 
would have to fight the miners as well as the railway men. 
He would like to say, however, that there was no talk cf a 
strike, though the public thought otherwise. At the close a 
resolution was passed calling upon the Taff Vale to reinstate 
the old hands and dismiss the imported men. 

The result of the ballot taken of the men in the Bethesda 
Quarry dispute has been the rejection of Lord Penrhyn’s 
terms by 1630. The total number of votes returned was 
1873. Of these 1707 were refusals, 77 for accepting, and 89 
papers either spoiled or not filled up. 

Two thousand quarrymen employed by the Buxton Lime 
Firms, Limited, are out on strike. They refuse to sign the 
customary New Year agreement, binding them to work for 
the company for the ensuing twelve months. The Lime 
Firms will only allow work to be resumed upon their signing 
this. 

It is stated that this is the first strike in the limestone 
trade in North Derbyshire since 1873, and it will affect many 
manufacturers in other parts of the country in which lime is 
extensively used, such as paper-making, chemicals, sewage 
disposal, and gas and glass making. 

The Blaenavon blast furnace men have now been seventeen 
weeks on strike, and the prospects of a settlement appear 
remote. The dispute has had a serious effect upon the work. 
With the exception of the Siemens furnaces, tire mill, and 
No. 2 mill, the whole of the works suffer, and, as showing the 
damaging results brought about, the mechanics are only able 
to work half time. The number of blast furnace men now 
idle is 237, so that in the course of seventeen weeks numbers 
have found employment elsewhere. 

The Taff Vale Railway management has at length broken 
silence, and in the interests of the employés, and of the 
public, issued a lengthy statement in defence of its action. 
With regard to Ewington, a positive denial is given of his 
having applied for re-employment. The terms of settle- 
ment are next given, that the case may stand upon its true 
grounds :—“ First, that the whole of the men, excluding 
men dismissed for misconduct or guilty of outrages, would 
be re-employed in one month. Secondly, that the company 
retained an absolutely free hand with regard to the imported 
men. No other pledge, guarantee, or engagement of any 
kind was entered into in writing or otherwise, except 
that, as far as possible, bygones should be bygones, and 
that the terms of settlement would be carried out in 
a generous spirit. With regard to the first paragraph, 
every man not expressly excluded was taken back in a 
few days after the strike, put in his old position, and in some 
cases at a higher rate of pay. So desirous were the directors 
to carry out their undertaking that fifty-four who had not 
applied were written to, and told that their place was open. 
Some, about thirty, declined. ‘The men dismissed for mis- 
conduct numbered forty-one. Even of these all but two, whose 
conduct was bad, were re-engaged. The case of two men who 
had struck is under consideration.” The management next 


deals at length with the case of imported labour, and claims 
that the “liberty” insisted upon in making the settlement has 
been carried out in a generous spirit, That, with the exception 


of a few engaged for specific reasons, all were put at the | 
bottom of their respective grades. That the number of 

imported men retained is 79, while 206 have been 

sent back. Full explanation is next tendered of the method 

adopted to prevent the retention interfering with promotion 

of the old workmen, and in the matter of signalmen seven- 

teen additional appointments have been made. The next 

paragraph points out that the directors, in retaining the 

imported men, have been quite within their rights, and in 

full accord with the settlement as arranged by Sir William. 

The concluding paragraph is the most important; it treats | 
of the conciliation scheme for the non-completion of which | 
the directors are condemned, and we give it in length :— | 
“Tt is sufficient to state that when in Sir William Lewis’ 
letter of August 30th it was inferentially suggested to them-— 
the directors—that they should take steps to establish such a 
board jointly with other companies named, they in their letter 
of the same date declined to take any such steps; and, further, 
made it clear that they could not pledge themselves to the 
principle of a scheme which had never been discussed by 
them, and of the details of which they had no knowledge. 
They have not at any time or in any form given any 
countenance to the scheme, and all statements to the contrary 
are untrue. It would be a matter of surprise if, considering 
their present attitude, the men’s leaders were to put forward 
or advocate the scheme to which the directors were asked to 
assent, since one of its objects was declared to be to secure 
freedom of contract, and one of its provisions expressly 
reserved to the employers full freedom to engage the services 
of any person they thought proper to employ.” This clearly 
defines the attitude of the directors, and the whole subject is 
now under the earnest consideration of the men, who may be 
expected to pronounce an opinion on Sunday next. 

The great colliery dispute in the Aberdare Valley is likely 
to be arranged. On Monday the Cwmaman colliers resumed 
work, and it was decided that the Fforchaman men should 
fall in at night. ‘Two thousand men out of six thousand 
colliers are now at work, and it is thought that there is a 
strong likelihood for others to follow. 

It is feared that trouble is brewing between the com- 
positors of London and their employers. They demand 
an increase of the weekly wage from 38s. to 40s., and a 
reduction of the working hours from 54 to 48. 

The reply has been unfavourable, and « ballot of the men 
as to their action is to be taken forthwith, in accordance 
with the direction of the London Society of Compositors. 
Fully 10,000 men are involved. 

On Tuesday 3000 colliers came out on strike at the collieries 
belonging to the Cambrian Coal Company, Clydach Vale, 
Rhondda, of which Mr. D. A. Thomas, M.P., is the managing 
director. They complain that the supply of timber has been 
for some time insufficient for their protection in the working 
places of the several collieries. Mass meetings are announced, 
and energetic efforts are being made to bring about an 
arrangement. Meetings were held on Monday, Tuesday, and 
Wednesday, when a pacific tendency was reported. 

The latest feature of the Taff Vale Railway dispute is the 
reply of Mr. Holmes, the organising secretary of the men’s 
society, to the manifesto of the directors, made by Mr. 
Beasley, the manager. Mr. Holmes states that the purpose 
of the company is clearly to keep the “ blacklegs” and to 
refuse a conciliation scheme. It is now feared that a crisis 
is unavoidable, and all interest is centred on the reply that 
Sir W. T. Lewis will make. Much, it is thought, will depend 
upon this. If Sir William supports the opinions of the 
men, that a conciliation scheme was promised, a rupture is 


| amountir 


again imminent. 

A satisfactory settlement of the Aberaman dispute was | 
brought about on Tuesday. All the men are to be reinstated | 
in their old positions. 

in accordance with the request of the North-Eastern Rail- 
way employés, Mr. Bell, M.P., Gen. Sec. Amalgamated | 
Society of Railway Servants, has submitted a claim on their | 
behalf for a 10 per cent. advance of wages, and time and a- 
quarter for night duty. 


| 
| 


| 


PARSONS’ STEAM TURBINES. 


Ovr attention is called by Mr. Parsons to the statement | 
which will be found on page 18 of our last impression, which | 
runs as follows: —‘‘ With steam turbines of considerable | 
power an electrical horse-power has been attained, it is 
stated, for about 18 1b. of steam per hour; a very good etftici- | 


ency indeed.”’ This statement is perfectly correct, but Mr. | 


| ships exclusivel 


made, ‘The Parsons engine cannot be indicated, and the 
statement of indicated power is therefore purely deduc- 
tive. 

_ The results of the tests showing how the steam consump- 
tion depends on the output of the turbo-alternator are tabu- 
lated below :— 


General Results of the Tests of Steam Consumption and Output. 


| Steam consump.| St 
| tion per kito- | 
. of | value o watt hour. - 
partes: | Amount of load, loutput in sumpt'n 
one 
| | In Ib. In kiloe, 
| 
| | | Kilos, 
A. Preliminary trial.. | 1172-7 18-22 | 8-26 9 689 
Il, ..| 1190-1 | 19-48 | 8-81 | 10,485 
1. |Normalload 94-8 | 20-15) 9-14 | 
Il. | Phree-quarter load 745-8 22-81 | 10-12 | 7,542 
WV. | 498-7 | 25-20 | 11-42 | 5,695 
jQu r 246-5 33-76 | 15-81 | 38,77 
VI. (No load with alternator! | 
VII. No lead without excitation) = — | = 1,188 
| 


A direct comparison of these results is not possible, because 
the measurements have not been made at one and the same 
steam pressure, and, above all, not with exactly the same 
amount of superheating. Therefore, on the basis of the 
results of the measurements, the steam consumption has 
been calculated at the average superheating recorded in the 
observations, viz., 14°3 deg. C., corresponding to a steam 
temperature of 197°3 deg.C. These corrected results will be 
found in column 12 of the table below. Further, to 
enable a comparison to be made with the steam consumption 
of reciprocating engines, working with saturated steam, the 
equivalent steam consumptions, calculated as saturated steam 
at * ape atmospheres, are given in column 13 of the same 
table. 


REFRIGERATING MACHINES.—We received from J. and E, Hall, 
Limited, information concerning their year’s work too late for in- 
corporation in our annual review last week, The list of refrigerat- 
ing installations supplied and in progress during the past year is 
too extensive to publish in detail, those on board ship alone 
to nearly ninety machines, and not far short of the 
same number for land purposes. The following are some of the 
best known:—For the Admiralty: H.M.S. Shearwater, Bulwark, 


Niobe, Glory, Leviathan, Drake, King Alfred, Good Hope. India- 
office: Troopship Hardinge. Japanese Admiralty: Cruisers 
Idzumo and Iwate. Dutch Admiralty: Cruiser Koningen 


Regentes, making eight ships fitted. Mexican Government : 
s.s. Melchor Ocampo, used in connection with the lighthouse ser- 
vice. Peninsular and Oriental Steam Navigation Company: Four 
new ships, making twenty-five supplied in all by J. and E. Hall, 
Limited, to this company. Hamburg-American Line: s.s, Toscana 
and s,s, Oceana and another ship building, making thirty-one shi 

fitted for this =r. Lamport and Holt: s.s. Wordsworth, 
s.s. Helvelius. Nederland Steamship Company : Koning Willem I1. 
Nippon Yusen Kaisha: Five more ships. Hamburg South 
American Company: Two ships. J. B. Westray and Co.'s s,s, 
Duke of Norfolk. Compagnie Belge Maritime du Congo: A fifth 
installation. Patrick Henderson and Co.: Two new ships. All 
the foregoing are for preserving provisions and making ice, &c. 
The importation of fruit on board ship has recently considerably 
developed, J. and E. Hall's system having been found to be success- 
ful. Elder, Dempster and Co. have intrusted them with the 
fitting of four new ships for the West Indian Imperial Mail service, 
which are to carry some 20,000 bunches of | each, ‘To 
Alfred Holt belongs the credit of being the first shipowner to fit 
for the carriage of fruit ona large scale from 
Australia, this having previously been brought over in the meat 
ships ; his s.s, Sarpedon, Orestes, and Hector have all just been 
fitted by J. and E. Hall, Limited. The Union-Castle Mail well- 
known steamers, Kinfauns and Kildonan Castles, also the last 
newest ship, the Galician, make forty ships in that line to the 
credit of this refrigerating company, all of which carry fruit from 
the Cape. For the frozen meat trade three ships carrying the 
largest cargoes, some 3000 tons of meat each, were supplied by 
Hall’s, these being the s,s. Sussex, Norfolk, and Suffolk of the 
Federal Steamship iy For the White Star new Colonial 
Line the last two, s.s. Runic and Suevic, of the five ships were 
completed. T. B, Royden’s s,s, Indradevi and another ship now 
building for the same owner, Another ship for Tyser and (o., 
making twelve in all supplied to this company ; Nautilus Steamship 
Company, two ships; Atlantic Transport Company, s.s. Minne- 
haha ; and one more for J. B. Westray andCo. The butter trade, 
for which J. and E. Hall, Limited, have already fitted some twenty- 
tive ships, is now increased by another ship for the United Steam- 


' 


| | Total heat con | 3 | 83 | gg > 
| = | taimedinikilo, | 2S | 23° | 8 
| £2 | Bs | of steam at | Seg 
| 23 | observed st am | #38 | 2a | 
z 5a 8 Se | | Bes | 
| bes | | | | | go | | | 
3 $a ga] & eg | 22a 
| | | | os |. 98 a 
j 
| | ® (6) | | (10) (il) a2 (13) 
| kilowatts. cm?, dez. C deg. C. deg. C. | kilos. | Calories, | Calories. | Calories. kilos, kilos, kilos. 
IT. | 1190-1 10-11 179-3 189-5 | 10-2 8-81 661-1 666-0 5,867 8-87 8-76 8-86 
1. | 994-8 10-47 180-9 192-0 1l-1 9-14 661-7 667-0 6,096 9-21 9-11 9-20 
Iff. 745-3 | 10-71 182-0 190-0 8-0 10-12 662-0 (65-8 6,7. 10-18 10-07 10-17 
IV. 498-7 10-40 180-6 209-7 29-1 11-42 | 641-6 675-6 7,715 11-66 11-53 11-66 
¥. 246-5 10-14 179-4 196-4 17-0 15-31 | 661-2 669-4 10,248 15-50 15-31 15-47 
No load \ | per hour} per hour. | per hour. per hour, per hour, 
VI with ex- 10-34 190-3 | 193-0 13-8 1844 631-5 667-8 | 1,281,423 1861 1840 1859 
| citation. f | 
No load | | 
VII. f without \ 10-49 181-0 14-5 | 18-5 1183 661-7 663-2 790,481 1194 1181 1194 
excitation J 


Parsons points out that in the trial of a 1000-kilowatt steam | 
turbine and alternator, manufactured by C. A. Parsons and | 
Co., Newcastle-on-Tyne, at Elberfeld, anelectrical horse-power | 
has been obtained with about 14 1b. of steam per hour, which 
is equivalent to about 121b. per indicated horse-power per | 
hour, and is, we believe, by far the most economical result 
ever obtained with a steam turbine. The results of various 
tests are given in the following table, taken from a report 
prepared by Mr. W. H. Lindley, Mr. Schréter, and Dr. H. F. 
Weber last year. The inquiry was carried out with very 
great care, and every necessary allowance seems to have been 


ship Company, two for the City of Cork Steam Packet Company, 
one for the Waterford Steamship Company; whilst for the 
Canadian butter trade, J. and A. Allan’s steamships Corinthian 
and Sicilian, Donaldson Brothers’ Marina and Astoria, and Elder, 
Dempster, and Co.’s Lake Champlain, are added to J. and E. 
Hall’s list. Steam yachts, such as Gordon Bennett's Lysystrata, 
J. Drexel’s Margarita, M. Mirabaud’s Helene, Lord Cranford’s 
A. Consuela. The cable steamer Sir John Pender and some steam 
trawlers complete the list. At the Paris Exhibition, we under- 
stand, J. and E. Hall, Limited, supplied a machine in conjunction 
with the London Provincial Dairy Company’s exhibit, which 
secured the Grand Prix and several gold medals, 
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RAILWAY MATTERS. 


Five hundred and five locomotives were built in the 
United States last year for export. This number is nine less than 
in 1899. 


Iv the United States Jast year the freight-car builders 
turned out 124,106 trucks, of which number 14,146 were composed 
entirely of steel. The latter figure is an increase of nearly 4000 
over the previous year, 


Last week the Railway Clearing House completed 
its fifty-ninth year of existence. When it was first organised its 
work was to settle the traffic accounts of the London and North- 
Western and Laneashire and Yorkshire railways. The traffic 
accounts of practically all the railways now pass through its hands. 


Some months ago the first section of the line of railway 
running from the Red Sea to Abyssinia was thrown open to traffic. 
This section is 108 kiloms, in length, and extends from Djiboutil to 
PDauenle, The management of the railway has certainly brought 
it quite up to date, as the railway was opened with a ‘‘zone tariff.” 


A RAILWAY connecting the market town of Cheadle, 
Staffordshire, with the North Staffordshire Railway system from 
Crewe vid the Potteries to Derby, commenced its first passenger 
train service on New Year's Day. The undertaking is a separate 
concern, but the North Staffordshire Railway Company will work 
the traffic and supply the rolling stock. 


Tue promoters of the Dingwall and Cromarty Light 
Railway have recently been informed by the Treasury that the 
department is prepared to make a free grant of £25,000, anda 
loan under Sec. 5 of the Light Railways Act not exceeding £12,500, 
‘The free grant consists of a third of the estimated cost of the line, 
and the loan will be a sixth of the estimated cost. 


At an extraordinary general meeting of the shareholders 
in the Metropolitan District Railway Company held in London on 
Monday, a resolution was unanimously adopted sanctioning the 
conversion of the line into an electric railway, at a cost of £666,000. 
‘'o meet the expenditure £500,000 of new ordinary stock and 
£166,000 debenture stock, is to be created and issued. 


Tue Midland Great Western Railway Company of 
Ireland this week commenced to exercise its running powers to 
Knnis and Limerick, and will convey goods and live-stock traffic to 
and from Limerick, Sixmilebridge, Ballycar, Ardsollus, Clarecastle, 
Ennis, Crusheen, Tubber, Gort, Ardrahan, Craughwell, and Dublin, 
and stations on their system and stations in Great Britain. 


A prosect is being talked of in Sydney for supplying 
the town with electric current for lighting, power, and traction. 
‘The project provides for the utilisation of the water of the Blue 
Mountain rivers and the provision for water storage on a large 
scale. The total capital cost is put down at £1,500,000, the 
annual maintenance, &c., charges at £158,000, and the annual 
receipts at £639,000. 


Over 4800 miles of new railroad was completed in the 
United States during the past year, according to the preliminary 
estimates of the Railroad Gazette, ‘The returns cover 286 companies 
in 43 States and territories with 4804°41 miles as the estimated 
total. The comparison with the returns of 1899 is favourable, 
during which 284 companies built 45694 miles, the largest new 
building since 1891 and 1892, 


In accordance with the desire expressed by the employés 
of the North-Eastern Railway Company, Mr. R. Bell, M.P., general 
secretary of the Amalgamated Society of Railway Servants, has 
submitted a claim on their behalf for a 10 per cent. advance of 
wages, and time and a-quarter for night duty. This movement is 
founded on a resolution carried at the annual general meeting of the 
Amalgamated Society in October, 


Tue number of locomotives built in the United States 
last year, apart from those constructed by the railway companies 
themselves, was 3153. This isthe largest number ever built in one 
year, and is 680, or 27°5 per cent., more than in 1899, when the 
record was also broken. In fact, the increase was nearly 14 per cent. 
greater than the increase of 1899 over 1898. Of the 3153 locomo- 
tives that were turned out last year, 545, or more than 17 per cent. 
were compounds, 


THe competition of the American Great Northern 
Railway is impelling the Canadian Pacific Railway Company to 
make an alteration in the course of its vessels from Vancouver to 
Yokohama, It is intended to abandon Victoria to the American 
line, and to run from Vancouver up the Gulf of Georgia and 
directly through Queen Charlotte Sound into the Pacific. It is 
expected that this change will result in the saving of one day on 
the whole voyage. 


Tur Board of Trade, on the invitation of the Ceniral 
London Railway Company and a committee representing the owners 
of houses affected, has appointed a committee consisting of 
Lord Rayleigh, F.R.S., chairman, Sir John Wolfe-Barry, K.C.B., 
F.R.S., and Professor Ewing, F.R.S., to consider to what extent 
the working of the traffic on the Central London Railway produces 
vibration in the adjacent buildings, and what alterations in the con- 
ditions of such working or in structure can be devised to remedy 
the nuisance, 


In a paper read before the Institution of Civil Engineers, 
Mr. Andrews said that, as a general rule, rails in tunnels should 
only be allowed to remain in the permanent way for one-half—or 
in some cases only one-third—the time that is usually allowed for 
their ordinary use outside tunnels ; thus if fourteen years may be 
regarded as the life of a rail under ordinary circumstances, seven 
years may be regarded as the maximum life allowed in average 
tunnels, consistent with safety. This conclusion is, of course, open 
to exceptions, according to varied circumstances. 


Tue Servian Minister at Constantinople has been 
instructed by his Government to suggest to the Porte the desir- 
ability of constructing a railway from the Turco-Servian frontier 
to the Adriatic. The line is intended to connect the Black Sea, 
through the Roumanian and Servian railway systems, with the 
Adriatic. The Porte maintains that its financial resources do not 
permit it to construct such a costly and difficult line, but that it is 
nevertheless prepared to grant a concession to a foreign company, 
though it cannot promise any guarantee to the company as regards 
profits. 


At the Smethwick Police-court last week three boys 
were ordered to be birched for maliciously interfering with signals 
on the Great Western Railway. The station master said drivers 
had frequently complained of being misled by signals, and a watch 
had been kept. On November 16th the boys lowered a signal near 
Smethwick Station, and the driver of a train, thinking all was 
right, ran past it. Fortunately he noticed the next signal was 
against him, and, thinking something was wrong, pulled up in time 
to avoid crashing into a train in the station from which passengers 
were alighting. 


AFTER a cessation of about a week, traffic was resumed 
on Sunday on the Leicester and Nuneaton branch of the London 
and North-Western Railway, by means of a temporary pile bridge 
fora single line. The permanent structure to replace the one 
washed away by the floods will be proceeded with at once. The 
Midland Company were thus able to resume direct running to Bir- 
mingham and the West of England. All traffic is still suspended 
on the Midland, Leicester, and Burton branch, the damage to the 
poy of twelve arches, 450ft. long, being very serious. A deviation 
pile bridge is being constructed, but it will be some time before 
traffic can be resumed, 


NOTES AND MEMORANDA. 


A ractory for the manufacture of artificial silk has 
been established at Soignies, Belgium, by a French firm, This is 
the first factory of the kind in Belgium. 


THE mean of five determinations of the boiling point of 
pure zinc made by M. D. Berthelot gives 920 deg. The mean of 
three determinations for cadmium gives 778 deg. 


At an altitude of over sixty miles it is computed that 
the atmosphere will consist mainly—95 per cent.—of hydrogen. 
It is suggested that this may be the source of the occluded 
hydrogen usually found in meteoric fragments. 


Durine the past twelve months there were imported 
into Hamburg 3,014,923 tons of coal and coke from this country, 
against 2,480,032 tons in 1899; 4499 tons from America, against 
nil in 1899 ; an J 1,602,521 tons from Westphalia, against 1,645,805 
tons in 1899. 


In the month of November, 2660 vessels measuring 
471,349 register tons net, used the North Sea and Baltic Canal, 
against 2391 vessels and 368,912 tons in November, 1899. ‘The dues 
collected, after deduction of Elbe pilotage money, amounted to 
241,817 marks, against 198,321 marks, 


Ar the Technical College, Finsbury, Professor Silvanus 
Thompson will lecture on Wednesday evenings on “‘ Magnetism and 
Klectro-magnetism,” during the Lent term. The Monday lectures 
during January will be by Dr. E. W. Marchant, on “‘ Alternating 
Currents ;” and later Professor Thompson will resume the subject 
of ‘* Dynamo Design.” 


Tue difference between the specific heats of cobalt 
and nickel increases as the temperature rises, According to the 
results obtained by Pionchon the specific heat of nickel is at first a 
little greater than that of cobalt, and becomes very much less at 
higher temperatures. The electrical conductivity is very different 
for the two metals. Taking silver as 100, cobalt equals 17°22, 
and nickel 13°11. 


Tue stocks of pig iron sold and unsold in the United 
States at the cc t of D ber, last year, were 556,636 
tons, as compared with 641,466 tons at the commencement of 
November, 670,531 tons at the commencement of October, 625,157 
tons at the commencement of September, 504,341 tons at the 
commencement of August, and 421,038 tons at the commencement 
of July. Stocks have accordingly declined appreciably. 


We learn from an American contemporary that the 
feat of driving an electric motor 153 miles distant from the power 
house has been successfully es by the Snoqualmie Falls 
Power Company, of Seattle. All the transmission lines of the 
company were connected up in series, so as to obtain a maximum 
length of circuit. The test was made only for experimental 
purposes to demonstrate the practicability of power transmission 
over such long distances, 


A NEw theory of in of sound in organ pipes 
has been introduced by Herr V. Heusen, who maintains that the 
air is carried upwards by the inner secondary current within the 
pipe. A kind of air sheet is formed next the tongue of the pipe, 
and the air is exhausted near the mouth. This exhaustion forces 
the air blown into the pipe to return to the mouth, even if the 
pipe is open at the top. In doing so the returning air throws the 
air sheet into periodic motion. The air sheet behaves like an 
incompressible fluid. 


Last Sunday the Amalgamated Society of Engineers 
reached the fiftieth anniversary of its formation, the amalgama- 
tion of a number of engineering trade unions having been effected 
on January 6th, 1851. In celebration of the jubilee, the society 
has at a cost of some £12,000 acquired a freehold site and built 
commodious offices. In 1851 the number of inembers was between 
5000 and 6000, while at the present time the society has about 
88,000 men on its books, The amount of cash in hand has grown 
from £11,000 to £400,000. 


Tur number of blast furnaces at work in the United 
States at the t of ber, 1900, was 211, as 
compared with 293 at the commencement of June, 1900, 283 at the 
co t of D ber, 1899, 220 at the commencement of 
June, 1899, and 195 at the ec it of D ber, 1898. 
The weekly productive capacity of the furnaces in blast was as 
follows at the dates named :—Decemher, 1900, 228,846 tons; June, 
1900, 296,376 tons; December, 1899, 296,959 tons; June, 1899, 
251,062 tons ; and December, 1898, 235,528 tons. 


Tue telephone and electric traction and su interests 
in Switzerland have for some time been in conflict. e telephone 
system is chiefly on the single-wire system with earth return. 
The matter has recently been engaging the attention of the Swiss 
Federal Council, who have decided that the telegraph and tele- 
phone administration must contribute towards the cost of moving 
the wires crossed by electric power circuits, that all the telephone 
lines are gradually to be converted to metallic circuits, and that 
no new single-wire telephone circuits are to be erected. 


A COMMUNICATION was recently made to the Paris 
Academy of Sciences by M. Marcel Guichard on the action of 
steam and mixtures of hydrogen and steam upon molybdenum 
and its oxides. Hydrogen completely reduces the oxides of 
molybdenum to the metal at a temperature below 600 deg. Cent. 
Steam, on the other hand, does not commence to oxidise the metal 
until a temperature of nearly 700 deg. Cent. is reached. Oxida- 
tion of molybdenum either in steamjor in mixtures of hydrogen 
and steam never gives rise to oxides other than MoO, and MoO3. 


Tue Russian battleship Tsarevitch now building at 
Toulon will be launched at the end of next month. The following 
are the leading particulars of the vessel :—Length, 388ft. 9in.; 
beam, 76ft. lin.; draught, 26ft.; displacement, 13,000 tons ; 
engines, 16,300 horse-power ; speed, 18 knots; armament, four 
12in. and 12 6in. guns in turrets, 20 3in. guns, 16 in batteries and 
four on the bridges, 20 1°85in. guns, 12 on the bridges and eight 
in the tops, six 1°45in. guns in the tops, two Baranovsky guns for 
landing, four Maxim, four 1°85in., and two 1°45in. guns for the 
launches ; four torpedo tubes, two submerged and two above water. 
She will also carry two torpedo boats of 56ft. in length. 


Tue shipbuilding industry at Nagasaki is making rapid 
strides. The total area occupied by both shipyard and engine 
works already exceeds 60 acres, and this is being steadily enlarged. 
Considerably over 3000 men are — Electric light is in- 
stalled throughout the works, and it has recently been decided to 
use electricity as a motive power, two powerful generating plants 
being obtained for the engine works, and two smaller ones for the 
shipyard. Pneumatic plant is also to be introduced to a limited 
extent. At the time the report was written there were six 
steamers, aggregating 18,800 tons gross, under construction, two 
of which, of 6240 tons gross each, were for the Nippon Yusen 
Kaisha. 

A BAROMETER has been designed by Mr. K. T. Fischer 
for balloon observations. It may be described as a Cartesian diver. 
The float consists of stem, cylinder partly filled with water, the 
free space being taken up by air, and bulb charged with mercury ; 
it is made of glass, and swims in a brass cylinder containing dis- 
tilled water. This cylinder is surrounded by a shell of ice, placed 


within a chamber packed with ice. The temperature being thus 
kept constant, the position of the float will depend upon the 
volume of the air intercepted in the float, which varies with the 
atmospheric pressure acting on the water in the brass cylinder. 
For exact determinations the stem is sealed off, and the cylindrical 
part weighed together with the bulb, 


MISCELLANEA. 


Tue Ciyde Navigation Trustees have decided io 
appoint as general manager Mr. R. T. Mackenzie, who has for 
eleven years acted as secretary. 


Om fuel has recently been tried on the United States 
torpedo boat Talbot. It is understood that the oil fuel apparatus 
has to be removed, as it did not increase the steaming radius, 


At a meeting of the Northumberland Coal Trade Con- 
ciliation Board in Newcastle it has been decided that there shall 
be a alteration in the wages of miners for the ensuing three 
months. 


In view of the increasing use of traction engines in 
this country numerous Courty Authorities are taking action to 
strengthen and rebuild many of their bridges which have hitherto 
been considered unsafe for use by these engines. 


Ir is reported that the Carnegie Company has decided 
to establish, at Conneaut, Ohio, the largest pipe and tube manu- 
factory and plant in the world. The investment, exclusive of the 
ground, will reach about twelve million dollars, 


A TELEGRAM from Berlin states that the Emperor 
William bas conferred a decoration upon Count Zeppelin, and has 
directed the Department for Atrial Navigation to support the 
Count’s future experiments in every possible way. 


Herr Krupp, of Essen, has given £75,000 as a New 
Year’s present to his employés. This generous gift has been 
apportioned as follows :—£25,000 to the workmen’s pension fund 
£25,000 to build further workmen’s dwellings, and £25,000 to the 
clerks’ and other employés pension fund. 


Tue old town bridge at Guildford, which was destroyed 
by floods last year, is to be replaced by a steel structure. The 
Corporation of Guildford, the Surrey County Council, and tho 
Godalming Navigation Commissioners will each contribute to the 
cost, which is estimated at nearly £5000. 


Ir is asserted by the Novoe Vremya that the German 
Government recently allotted the sum cf £7500 for the purpose of 
establishing commercial agencies at every German Cunsulate in 
Turkey, and the official organ thinks that the Russian Government 
would do well to follow the example thus set by Germany. 


Ir is announced that a Bill has been deposited to 
incorporate a company for the purpose of constructing a dock, 
sea walls, railways, and other works at Grimsby, the undertaking 
comprising the various works previously described in the Grimsby 
new dock scheme. The proposed capital is £1,000,000, with power 
to borrow one-third of the share capital raised on mortgage. 


Ir was reported in one of the “smart” London 
morning papers last week that a project is on foot to establish a 
service of fast passenger steamboats on the Thames between Kew 
and Woolwich next summer, and that an American syndicate is 
prepared to finance it to the extent of £400,000 “‘if the Thames 
Conservancy does not put too many obstacles in the way.” 


A BritisH consular report from the Hague states, that 
in late years, the imports from Great Britain, especially in iron 
goods and materials for shipbuilding, have considerably fallen off 
as compared with those from Germany. German raanufacturers 
have rapidly acquired a solid reputation for their work. It is only 
quite recently that the Dutch Admiralty and the more important 
shipbuilders in Holland have taken to accepting the tenders of 
almost any German firm for materials. 


WuEN the battleship Resolution was about to leave 
dock recently at Portsmouth, it was observed with some alarm 
that the vessel had a list of about 8 deg. to starboard. Investiga- 
tion showed that some of the weight in the magazinés had been 
improperly distributed, and as soon as the water lifted the vessel 
off the blocks she consequently began to heel over. The guns 
were rapidly swung over to port, and water was let into her double 
bottom. These prompt measures readily restored the equilibrium 
of the ship. 


Tue Secretary of State for War has approved of the 
services of Colonel H. 8S. S. Watkin, C.B., being retained as 
Superintendent of the Royal Arms Factory, Enfield Lock, on his 
retirement on pension. It has been deemed desirable, in the 
interests of the public service, that this officer should continue to 
give the military authorities the benefit of his advice as to the 
improvements in small arms, to which subject he has been devoting 
his attention in connection with the defects brought to light during 
the operations in South Africa. 


Ir is reported from Melbourne that the New Zealand 
and New South Wales Governments have offered a bounty in order 
to stimulate the production of mercury in the Colonies. New 
South Wales offers £500 to the first exploiter who produces 
50,000 lb. of the metal from cinnabar, the offer to remain open 
for five years. As regards New Zealand, a premium of 4d. per lb. 
will be paid on the first 100,000 lb. produced, a third of which 
amount must be manufactured prior to March 31st, 1900, and the 
remainder before March 3ist, 1904. 


Ir is stated in Stockholm that the well-known Finspang 
Gun Foundry—the largest of its kind in Scandinavia—has been 
acquired by an English company, unnamed, which carries on the 
same kind of industry here. The capital of the new concern is 
fixed at 4,000,000 kr. In consequence, the plant for casting big 
guns is being greatly enlarged. In connection herewith it may be 
mentioned that of late the British Government has placed con- 
siderable orders for gunpowder, with immediate delivery, in 
Sweden, the quality having been found excellent. 


Tue result was declared at Chester on Tuesday of 
the poll taken regarding the working of the tramways. The 
Corporation have practically purchased the present system for 
£18,000, and they asked the sanction of the citizens to promote 
a Billin Parliament authorising them to work the tramways by 
horses, electricity, or any other power, or to run omnibuses or 
motor cars. A considerable number of the citizens oppcs2d the 
scheme on the ground of expense. A poll was demanded, and the 
voting was 4484 in favour of the Bill, and 2627 against, the 
majority in favour of the Council thus being 1857. 


Ir is stated that the Government telephone service, 
the laying of the cables for which has been the cause of such a 
serious impediment to road traffic in London for some weeks, will 
not be in working order until the closing months of the present 
year. As an engineering feat the work of laying the telephone 
service has been one of the biggest ever undertaken, and probably 
in connection with no engineering work have the obstacles con- 
fronted been so difficult to surmount. The main arteries of the 
City may be said to be complete ; but, that notwithstanding, there 
is much to be done, and many difficulties to be surmounted. 


Contracts for the building of eleven armour-clads for 
| the United States navy were completed on December 19th. The 
Cramps, the Newport News Company, and the Union Ironworks, 
each secured one sheathed and one unsheathed cruiser of 22 knots 
speed, at the following prices :—_Newport News Company, sheathed 
cruiser, £777,000; unsheathed cruiser, £755,Q00. For the same 
class of ships the Union Ironworks, of .San Francisco, will receive 
£760,000 and £750,000 ; and the Cramps, £778,000 and £756,000 
respectively. For the five battleships, the bid of the Fore River 
Engine Company, of Quincy, Mass., is accepted for two unsheathed 
battleships at £681,000 each ; for the three sheathed battleships 


the lowest bid was, Bath Ironworks, £718,000 each, 


| 
| | 
| 


JAN. 11, 1901 


THE ENGINEER 


HOLIMS— “314 3SNOH Y3MOd NI M3IA—€ “214 


3AO08V “314 ST1v4 AON3SYOWLNOW—1 “314 


abod 208 00,7) 


40 
. — 
: al 
| 
| 


JAN, 11, 1901 


THE ENGINEER 


41 


FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GEROLD AND Co., Vienna. 

F. A. Brocknaus, 7, Kumplyasar, Vienna 
CHINA.—KeLty Watsn, Limirep, Shanghai aad Hong Kong. 
FRANCE.—Boyvkau AND CHEVILLET, Rue de la Banque, Paris, 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin, 

A. Tweirmeyer, Leipsic ; F. A. Brocknaus, Leipzic. 
INDIA.—A. J. Comprmpcr Co., Railway Bookatalls, Bombay. 
1PTALY.—Logscuer anv Co., 307, Corso, Rome ; Bocca. Freres, Turin. 
anp WALsu, Limirep, Yokohama. 
Z. P. Marvya anv ©o., 14, Nikonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
S. AFRICA.—GorpDOoN Gotcu, Loug-strect, Capetown. 
R. A. THoMPsoN Co., 33, Loop-street, Cupetown, 
J.C. Juta & Co., Capetown, Port Elizabeth, & Johannesburg. 
AUSTRALIA.—Gorpon anv Gotcn, Melbourne, Sydney, and Brisbane. 
R. A. Tompson anv Co., 1860, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Uprton anv Co,, Auckland ; Craia, J. W., Napier. 
CANADA.—Montreat News Co., 386 and 388, St. James-atreet, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. . 
UNITED STATES OF AMERICA.—InreRnationaL News Co., 83 &: 85, 
Duane-street, New York. 
Supscrirt.on News Co., Chicago. 
STRAITS Watsu, Limitep, Singapore. 
CEYLON.—W1savaRTNA AND Co., Colombo. 


SUBSCRIPTIONS. 
Enorvger can be had, order, from any newsagent in town or 
be at the various stations ; can, if preferred, be 
supplied direct from the office on the following terms (paid in 


advance) :— 

Half-yearly (including double number) .. .. £0 14s. 6d. 
Yearly (including two double numbers).. .. £1 9. Od. 
Ciota Reapine Casgs, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
If a an extra charge of two shillings and sixpence per annum 

wi e. 


Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers pa; in advance at these rates 
will receive Taz ENoIngER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Taz ENGINEER, and 
accompanied by letter of advice to the Publisher. 

Tarn Paper Copies. Tuick Papzr Corres. 
Half-yearly .. .. £0188. Od. | Half-yearly.. .. £1 Os. 8d. 
Yearly .. lés. Od. | Yearly’... .. .. £28 Os. 6d. 

(The difference to cover extra postage.) 


ADVERTISEMENTS. 


@@ The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
inserted practical regularity, but regularity cannot - 
teed in any such case. All weekly adv fs axe taken 
subject to condition. 


Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
in each week. 

Letters relating to Advertisements and the Publishing Department of the 


Paper ave to be addressed to the Publiaher, Mr. Sydney White ; all other 
letters to be addressed to the Editor of Toe ENGIneer. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.”’ 


PUBLISHER'S NOTICES. 


Latest Types OF THE BRITISH FLEET.—Our two- coloured 
supplement, representing H.M. ships Formidable, 'Drate, and 
price 1s., by post 1s, 1 


*,” Lf any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving pe 
information of the fact to the Publisher, with the name of 
ye through whom the paper is obtained. Such inconvenience, 
+ ag ig can be remedied by obtaining the paper direct from 

is office, 
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TO CORRESPONDENTS. 

*<* In order to avoid trouble and confusion we find it necessary to inform 
“correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*," All letters intended for insertion in Tue Enorsesr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for ication, but as a proof of good faith. No notice 
whatever can be en of anonymous communications, 

*,* We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


J. M. G. (Plaistow).—Try Crompton and Co., Chelmsford. Failing these, 
write to us again. 

W. L. (Edmonton).—You will find a paper on the various methods in THE 
Enornesr of July 15th, 1898. 

J. C. B. (Abingdon).—You can, no duubt, obtain the information you 
ae from the editor of the Railroad Gazette, 32, Park-place, New 

ork, 

W. T. (St. Helen’s-place).—No articles of the kind have appeared in our 
a Write to the Secretary, Institution of Electrical Engineers, 28, 

ictoria-street. 

OrRanacH (Birmingham).— You cannot do better, in the first instance, 
than write to the Secretary of the Institution of Civil Engineers, Great 
George-street, for information. 

J. G. (Hillsbro’).—(1) We think you will peetiy find the Gravet rule 
the diest for that class of work. (2) Molesworth is generally indis- 
pensable. Try and collect catalogues from the makers who roll your 
sections. They frequently contain weights per foot run. 

J. M. (Oldham).—No doubt there is much truth in what you say, but the 
trade union, for evil or for good, has entirely changed the old relation 
between master and man. The union limits output, and reduces all 
men to a dead level. This is one powerful reason, at all events, why 
promotion is so slow. It is all part of a system, and this system, we 
fear, none of us can alter. 


Voican.—You do not say whether you are short of steam or not. Assum 
ing that the boiler is of ample power, then good Midland or North- 
country slack will be the best for your purpose. If, however, you are 
short of steam, then you cannot use anything smaller than nuts or 
round coal. With North-country coal you wobably have smoke. 
To avoid this, we may su that you try Welsh coal. The value of 
Welsh small coal or slack depends entirely on the length of time it has 
been exposed to the air; it deteriorates very rapidly. Weathered 
Welsh coal behaves like so much sand in a furnace, running through 
the bars unburned. 


MEETINGS NEXT WEEK. 


Tue oF MecwanicaL January 14th, 
tt Lecture on “ The Structure of Metals,” by Prof. J. A. Ewing, 


LiverRPoo. Socirry.— Wednesday, January 16th, at 
8 pin.» at the Royal Institution, Colquitt-street. Paper, “Filtration 
of Water,” by Mr. J. R. Davidson, M.Sc., Assoc. M. Inst. C.E. 


Tue [nstiTUTE oF Marine (INCORPORATED).—Monday, 
January 14th, at 8 p.m. Paper, ‘‘The British Naval Engineer: his 
Present Position and Influence on our Sea Power,” by Mr. D. B. Morison. 


RoyaL MergorotocicaL Socrery.—Wednesday, January 16th, at 
7.45 p.m., at the Institution of Civil Engineers, Great George-street, 
e Climate of Norway and its Factors,” by 
the President (Dr. C. Theodore Williams). 


Society or Arts.—Monday, January 14th, at 8 p.m. First Cantor 
Lecture on “El tary Art Education,” by Mr. J. Liberty Tadd.— 
Tuesday, January 15th, at 8 p.m. Applied Art Section. Paper, 
“Cameos,” by Mr. Cyril Davenport, F.8.A.—Wednesday, January 16th, 
atS p.m. Ordinary meeting. Paper, ‘‘ Photography of Natural Colours 
by the McDonough-Joly Process,” by Mr. H. Snowden Ward.—Thursday, 
January 17th, at 4.30 p.m. Indian Section. Paper, ‘‘ Metalliferous 
Mining in India,” by Dr. John W. Evans, D.Sc., LL.B., F.G.8. 


Roya _Iystirution or Great Brirain.—Friday, January 18th, at 
9 p.m. Discourse on ‘“ Gases at the Beginning and End of the Century,” 
by Prof. Dewar, M.A., LL.D., F.R.S., M.R.I.—Afternoon Lectures at 
3 p.m.:—Tuesday, January 15th : ‘‘ Practical Mechanics (experimentally 
treated): First Principles and Modern Illustrations,” by Prof. J. A. 
Ewing, M.A., F.R.S., M. Inst. C.E.; Thursday, January 17th: ‘‘ The 
Origin of Vertebrate Animals,” by Mr. Arthur Willey, M.A., D.Sc. ; 
Saturday, January 19th: ‘The Government and People of China,” by 
Prof. R. K. Douglas, 

Tue InstirvTIonN or Civit January 15th, at 
8 p.m. Ordinary meeting. Papers to be discussed, “Glasgow Bridge,” 
by Mr. Benjamin Hall Blyth, M.A., F.R.S.E., M. Inst. C.E.; “ Railway 
Bridge over the Fitzroy River, at Rockhampton, Queensland,” by Mr. 
Walter James Doak, B.E., Assoc. M. Inst. C.E.; “The Niagara Falls and 
Clifton Steel Arch Bridge,” by Mr. Leffert Lefferts Buck, M. Inst. C.E.; 
“The Present Condition and Prospects of the Panama Canal Works,” by 
Mr. James Thomas Ford, Inst. C.E.—Wednesday, January léth, at 
2.30 pm. Students’ Visit. Inspection of the ventilating, warming, 
drainage, and lighting arrangements at the Houses ot Parliament. 
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AMERICAN COMPETITION. 


Wituin the last two or three years more has been 
written, read, said, heard, and thought about the manu- 
facturing and trading methods of the United States than 
at any previous period which we can call to mind. 
More has been taught and more has been learned; 
seg because there was more to teach and more to 
earn. Much of this work has been done for the United 
States by a special commissioner sent out by the Times, 
just as THe ENGINEER sent a special commissioner to 
Japan a couple of years ago with a similar object. To 
the facts set forth by the Times’ commissioner we have 
no exception to take. We have already hinted that 
with many of the deductions which he has drawn we 
cannot agree. In the Times of Tuesday will be found, 
however, a remarkable article on ‘‘The Influence of 
Combination,” which is, we. think, scarcely open to 
criticism. We have no intention of reprinting it here in 
whole or in part. It would be unfair not to admit that 
this article, and others from the same pen preceding it, 
have not been without influence on what we are now 
about tosay. In fact, we regard the picture of American 
life drawn for us as lucid and significant. That it is 
substantially accurate may be taken as proved; for no 
one, to-our knowledge, on the other side of the Atlantic 
has raised an objection, and not a little has been quoted 
with approval. Our own information, derived from 
unimpeachable authority, agrees with that of our 
contemporary. 

We are warned by many authorities that we have to 


compete with a young giant of arising nation ; and we are 
told that we cannot find commercial salvation save by 
adopting the methods and following the example set us 
by men who inhabit certain great centres of manufacture 
at the other side of the Atlantic. The limitations are 
ours. The general statement is that we must follow the 
example, not of American people, but of the American 
people. It is, however, next to impossible to define the 
American people, unless we include in that category at 
least half a dozen different nationalities. But, further- 
more, if we push inquiry a little, it will be found that 
some millions of individuals live out West and South in 
comparative barbarism and absolute penury, such as is 
entirely without a parallel in Great Britain, if we except 
a small section of the Highlands of Scotland and a portion 
of the West of Ireland, together not large enough to make 
a county in the United States. The competitors with whom 
we have to deal are concentrated in a few great towns 
or cities, such as Chicago, New York, and Pittsburgh. 
A careful examination of the facts leads us to believe that 
it is’simply impossible for the men of this country to 
adopt American methods of carrying on business. If 
there is no other way of keeping our trade alive, then 
it must die ; but it remains to Gs seen whether the United 
States method can have any permanent existence. The 
American is pictured to us as having only one object in 
life—that is the making of money. As the Times points 
out, and as we have said long since, there is no leisured 
class in the United States. We may go further, and say 
that in the great manufacturing centres no one has any 
leisure. From early morning until late at night the 
business man is scourged along his course, and drives 
others in the pursuit of money. When he gets it he does 
not know what to do with it. Enormous fortunes are 
made. Such a man as Armour, for example, whose recent 
death is recorded, was rich almost beyond credence. 
There are very wealthy men in this country; but as 
a rule their wealth brings with it serious obligations. 
The heads of our great: territorial families have duties to 
perform, funds to administer, trusts to fulfil, . which 
hamper them in much the same way that a constitutional 
Sovereign is hampered. But the American millionaire 
has practically no obligations whatever. He can do as 
he pleases with his money; and it is to this fact that 
indirectly the formation of great trading combinations, or 
trusts, is due. .The more carefully we investigate the 
methods of the United States engineer, manufacturer, 
iron master, railroad director, the more clearly does it 
appear that everything is sacrificed to the one object— 
the making of money. If a shop full of machine tools is 
no longer as productive as possible, the tools are sent 
without a pang to the scrap-heap. If a man appears to 
be a little past his work, he, too, goes to the scrap-heap 
without remorse. The better class of American regrets 
these things; but he tells you it is the custom. Unless 
you “can hustle you must go to the wall.” In the 
English sense of the word, there is no home life. The 
education of the American boy we have described by the 
Times commissioner. Those who know the boy as he is 
will, we think, agree with us that prosperity would be far 
too dearly purchased if the price paid was that our 
children should be like the boy of twelve who can discuss 
a corner in pork with his father. 

Now all this is entirely foreign to the English tempera- 
ment. We very much doubt that any considerable 
number of men of education in this country would care 
to possess unlimited wealth. We believe that it would 
be very difficult to find half a dozen who would sacrifice 
each moment of leisure, every home comfort, in pursuit 
of it. Americans accuse us of being a lazy, pleasure- 
loving race. We can accept the criticism as a compli- 
ment. We believe that there are things in this world 
of infinitely more value than money—things that no 
wealth can purchase; and we hold that it is entirely 
beyond question that it is a wholly vain thing to urge the 

ople of this country to adopt United States modes of 
ife and methods of doing business. The Englishman 
will not carry his office into his home if he can possibly 
avoid it. Money is with him a means to an end, not an 
end in itself; and so we must rest content in this country 
to do the best we can to maintain our commercial posi- 
tion by methods in the main less selfish and far more 
human than those in favour in such cities as Chicago or 
New York. It remains too, as we have said, to be seen 
whether after all the feverish activity of the men of the 
United States really represents a solid advance ; whether 
after all there may not be reason to think that in this 
country our national character is quite likely to carry us 
steadily through a time of trial without much loss, and, 
indeed, with not a little content. It has done so before, 
times without number; why should it fail us now ? 

The prominent feature of American business is to get 
ahead of your neighbour. We do not use the words in an 
invidious sense. If a manufacturer does well, then some- 
one else in the same line of business wants to do better. 
The American always wants, to use a slang but expressive 
American phrase, “to go one better.” It is very largely 
to this spirit that the formation of the great trusts or 
““combines” is due; to that and the possession by a 
comparatively small number of men of enormous wealth. 
This aspect of the case is very ably considered in the 
Times of Tuesday. In this country our industrial enter- 
prises are in the main carried on by large numbers of 
comparatively smal] investors. The directors of a limited 
company have to consider continually the wishes of a 
great many shareholders. In the United States money 
is concentrated in comparatively few hands. It is not 
perhaps too much to say that one half the whole of the 
enormous capital invested in industrial operations in the 
United States is held by not more than a hundred 
individuals. Such men as Vanderbilt, Carnegie, Armour, 
the Rockefellers, and others, represent financial forces able 
to convulse the money markets of the world. A big 
sugar trust in the United States set the New York stock 
exchange aflame for hours last week. Now nothing ismore 
natural than that these men should combine their forces and 
establish trusts. Take a combination in the steel trade. 


| 
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Tue [NstiITUTION OF MINING AND METALLURGY.—Wednesday, January 
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One result would probably be, for reasons which are too 
obvious to require explanation, that the cost of manufac- 
ture would be reduced. But it is not enough to produce 
steel cheaply. No matter how little a ton of rails may 
cost, it will be too dear if it cannot be sold. Thus it 
may happen that, after all, it is possible to invest too 
much money in the manufacture of steel. In this 
country that could be easily done. In the United States 
it is less easy, because the steel maker is protected, and 
he has a new country demanding railways behind him. 
There is no Protection here, and he can send rails to 
England and sell them for less than he charges in his own 
markets—for a time. The theory of the trusts seems 
promising; and yet the history of these undertakings 
is a history of disaster. The great fact must 
never be forgotten that the production of any 
article or commodity is only one half of a_ trade 
operation. The other half is the sale of the thing made. 
All the trusts or combinations in the world cannot force 
sales at a profit. In this lies their weakness. In this 
country we have been called supine because we have 
not invested capital in great manufacturing concerns. 
Already there are indications that too much has been 
expended in the United States. It is a patent fact that 
German manufacturers are short of money. Every 
available farthing has been expended in developing the 
means of production. The work has undoubtedly been 
overdone. While we are urged to make our blast furnaces 
turn out more iron, the ironmaster is actually blowing 
out his furnaces. American competition is to be feared, 
we are told, because in the United States things are 
made for less cost than here. There is no proof 
of. this. At all events, the consumer in the United 
States has to pay much more for everything than 
we have to pay here. Conflicting testimony reaches 
this country. We never hear anything about the 
failures at the other side of the Atlantic. Like the moon, 
the bright side is the only one we are allowed to see. 
The English manufacturer is, our readers know, much 
more astute than he gets credit for being. But he has 
interests to pursue, tastes to gratify, duties to perform, 
of which the thorough-going business man of the United 
States does not appear to know anything. That the 
American man is the best possible man for developing a 
new country who shall gainsay ? but we venture to think 
that he may live and prosper, and yet not, as some 
would have us believe, ruin this country. The history of 
nations is not encouraging for that country in which 
wealth is the dominating social factor, and that wealth 
mainly concentrated in the hands of a limited number of 
men. The artificial support afforded by Protection, the 
artificial aid supplied by a continual influx of alien 
labour, only augment the risk of a catastrophe. 


THE SUPPLY OF FIELD GUNS. 


Ir will be remembered that on the eve of the Christ- 
mas recess, Mr. Brodrick, in reply to a question put by 
Sir H. Vincent in the House of Commons, admitted that 
certain batteries of field guns had been ordered in 
Germany. The necessity for this remarkable step arose 
in the pressing need for guns in South Africa, and he 
implied that the resources of Great Britain were not 
sufficient to provide the material required in ashort time. 
He further added that whereas the German firm had 
delivered all the batteries ordered from it some time 
ago, and Woolwich had just completed its contract, one of 
the private firms had only delivered one-third of its 
order, and the other had not, at that date, supplied a 
single item. The two private firms were Elswick and 
Barrow. In another place in the present issue we reprint 
a letter directed by Sir W. G. Armstrong, Whitworth, and 
Co., Limited, to the editor of the Times. We think it is 
due to the spirit which the Elswick Company has dis- 
played that this letter should be circulated as widely as 
possible. Barrow has possibly its own reason for not 
taking a similar step. It prefers to observe a close 
reticence on the matter, and we have, therefore, nothing 
whatever to say with regard to its share of the contract, 
except to regret that the company does not see its way to 
support a brothercompany in convincing Mr. Brodrick that 
he had sadly underestimated the capacity of English gun 
makers. ~ 

Sir Andrew Noble’s letter on the face of it appears to be 
convincing and to leave but little more to be said. It 
is a denial, backed by solid statistics, of the imputation 
on English gun makers which the Secretary of State for 
War made no doubt under a misapprehension. Sir 
Andrew Noble does not hesitate to call the statements, 
as reported, ‘entirely misleading,” and entirely unjust.” 
These are hard words, but there appears to be full justifi- 
cation for their use. From the information at his 
disposal—and there is no room to doubt its accuracy—Sir 
Andrew Noble states that the conditions for the German 
makers were not the same as for Elswick. The German 
firm was unhampered by restrictions. It was allowed to 
supply a carriage—the guns are a small matter—of a 
type which it had been making for some time past. It 
is a carriage, we are told, much easier to construct than 
the Woolwich carriage, and the interchangeability of the 
parts is probably not carried to the same extent as in our 
mountings, whilst its interchangeability with the guns of 
other makers—of Woolwich and Elswick, for example—is, 
of course, impossible, as the design is quite different. 
These are all good points, and without being able to 
criticise the German carriage, we can from personal 
inspection entirely endorse Sir Andrew Noble’s state- 
ment that the Arsenal pattern carriage is difficult of con- 
struction. It involves the use of a great deal of stamped 
steel for which expensive dies are necessary, and it 
requires the use of selected, long-seasoned wood. That 
the design is good, the testimony of those who have seen 
these carriages in use at the front, and have witnessed 
the hard usage to which they are subjected, is sufficient. 
We gather, however, that certain modifications were 
considered desirable, and this necessitated the rejection 
of some of the material which Elswick had begun to 


procure early in February on the basis of a mere verbal 
order. That such a step as preparing material on a verbal 
order, and under an assumption that the carriages would 
be similar to existing patterns, proves, we think, that 
Elswick had thrown itself entirely into doing its utmost 
to satisfy the requirements of the War-oftice. This fact must 
have made Mr. Brodrick’s statement doubly severe. This 
rejection of material was, of course, sufficient to cause no 
little delay, but when we find that no less than forty-six 
drawings of details, either original or alterations to 
previous designs, were received between July 1st and the 
middle of September, and that the model of the breech 
blocks, to which a complete set of gauges—a length 
operation—had to be made, did not reach Elswick till 
June 2nd, we see what the difficulties were, and 
how impossible it was to commence delivery at an 
earlier date. It appears from Sir Andrew Noble's 
letter that the first delivery corresponded approxi- 
mately with the receipt of the last drawing. 
Since that date we are told that seventy-eight guns 
and sixty carriages and limbers have been delivered, 
or more than a battery—six guns—every ten days. We 
find it difficult to conceive that any one private firm 
should be expected to deliver at a greater speed than 
that. If the urgency for batteries was so pressing we 
may be permitted to doubt the advisability of instituting 
an alteration which a little foresight must have shown 
would involve several months delay. We are not told 
how soon after the receipt of the order Elswick would 
have been prepared to deliver guns and carriages of the 
pattern for which gauges, &c., were already made, but it 
may be noted that Elswick could have delivered a battery 
per week of the same design as that which Lady Meux 
presented to Lord Roberts. We think on the whole that 
Sir Andrew Noble is justified in asserting that ‘“‘ had the 
foreign makers been placed in the position in which the 
English makers were placed they could not have manu- 
factured those guns and carriages in so great numbers, 
or in so short a time, as has actually been accomplished 
by us.’ It is for the good of our trade and the country 
that statements which are open to misconception, and 
are likely to lead to the circulation of sensational and 
extravagant reports in the irresponsible Press, should be 
denied thus categorically by those in the position to give 
the true facts. 

In justice to the other side, it is necessary to point out, 
in conclusion, that there may be more reasons than the 
urgency of demand for the placing of an order in Ger- 
many. Whilst there is little question that the Woolwich 
carriage is excellent, there are those who aver that the 
German design has points of advantage. If advantage 
has been taken of the pressure to secure an adequate 
number of German carriages to make conclusive experi- 
ments, that step may be found commendable, but at the 
same time, we cannot help regretting that Mr. Brodrick 
did not make it quite clear that, under normal conditions, 
there need be no anxiety as to the ability of British ord- 
nance makers to meet any reasonable demand that may 
be put upon their resources. 


THE CENTRAL LONDON RAILWAY AND VIBRATION. 


A FULLY illustrated description of the Central London 
Railway—popularly known as “the Twopenny Tube” 
—will be found in THe EnGineer for November 
4th, 11th, and 18th, 1898, and June 16th, 1899. It 
will be remembered that the permanent way traverses 
two circular cast iron tunnels, the depth of which 
below the street pavement varies from about 7Oft. to 
over 100ft. Access is obtained to the platforms by lifts 
working in vertical shafts, and by staircases. The line 
extends from Shepherd’s Bush to the Bank—a distance 
of about six miles. It is worked, lifts and all, by electricity. 
Trains began to run with some regularity for experimental 
purposes in March last. The line has been open to the 
public since July. To judge by the numbers carried, it 
satisfies a want of no small magnitude, and is exceedingly 
popular. At first no serious faults were found. The engine 
drivers of the Metropolitan Railway who took trips in the 
tube from motives of curiosity, complained of the disagree- 
able smell. They thought, in the words of the late ‘‘ Thomas 
Ingoldsby,” that sulphur’s inferior, and boils 
up much slower, than the fine fruity brimstone they give 
you down lower.”’ Then people wrote to the “ papers,” and 
said that it was not nice and warm, like the Metropolitan 
line, and that they took cold. But this kind of criticism 
did not appear to have much weight, and the railway 
company took no notice of it. It does not seem very 
clear, indeed, that the directors could have taken steps of 
any kind likely to satisfy the critics. Quite recently, 
however, a much more serious charge has been brought 
against the line. It is stated—and, we have no doubt, 
truthfully—that the movement of the trains sets up a very 
objectionable vibration in the ground, which is a 
** nuisance ’’ to those who live in houses near the line, 
and the complaint has been so persistent that the Board of 
Trade has appointed a committee, consisting of Sir John 
Wolfe Barry, Lord Rayleigh, and Professor Ewing, to ex- 
amine and report on all the circumstances, and, if possible, 
to suggest a remedy. 

It appears that the nuisance is not present all along 
the line, but affects particular districts; and further, the 
existence of troublesome vibration was not presupposed 
by anybody. It has come, indeed, as a surprise to en- 
gineers and land and houseowners alike; therefore there 
is no provision in the company’s Act which will enable 
those injured to claim compensation. Their only chance 
is to prove that the line is worked improperly—a matter 
which may well be one of extreme difficulty. The 
localisation of the vibration may be due to any one or all 
of three causes—the nature of the strata traversed, the 
construction of the tunnel and permanent way, or the 
speeds at which the trains run. We have no reason to 
doubt that the latter-named causes are non-existent. 
The tube and the permanent way are the same from end 
to end; the speeds throughout are quite uniform, All 
the stations are raised a little, the line falling each way 


for short distances at the rate of about 1 in 40, the re- 
mainder being nearly a dead level. The ‘“ switchback ”’ 
method was adopted to retard the trains running into a 
station, and accelerate them when starting away—a 
method of working which gives great satisfaction and 
saves much power. We must seek, then, in the strata 
for this difference in vibration; and we are informed 
that those places where the tube traverses gravel 
are the worst, while the London clay seems to be 
less able to transmit vibration. Again, the deeper 
the tube below the surface the more widespread 
is the commotion. This result might be anticipated 
from Mallet’s earthquake researches. Omitting details, 
the area of vibration is roughly in cross section a triangle, 
of which the tube forms the lowest angle, the surface of 
the ground the base. The angle of inclination of the 
sides seems to vary with the material. The deeper the 
point the wider will be the base, the inclination of the 
sides to the perpendicular remaining constant. The 
magnitude of the vibrations is variously stated. Accord- 
ing to some persons it is very slight, others say that it 
shakes their houses to such a degree that they cannot be 
inhabited with comfort. Houses as much as 100 yards 
to the north or south of the line are affected, it is said. 
No doubt there is some exaggeration—there always is in 
such cases; but allowing for this, enough remains to 
make the matter one of extreme importance. Before 
many years have passed the strata far below London will 
be burrowed in various directions. Opposition will in 
future be offered to metropolitan railway Bills on this 
ground. Even if the opponents are bought off, it does 
not seem a satisfactory prospect that whole streets 
should be rendered uninhabitable save by those who have 
cast iron nerves. 

It does not appear to us to be either difficult to ascer- 
tain the cause of the vibration, or to provide against it 
in future. Itis obvious enough that a cast iron tube 
is just the thing to be set in vibration ; and the probability 
is also that synchronous, and therefore cumulative, waves 
of vibration may easily enough be set up in various parts 
of it. Thus a wave may run before the train in one direc- 
tion and another behind it in the opposite direction. The 
clays and stiff soils are competent at once to “‘ damp” the 
vibration and to check the dissemination of tremor, 
while the gravels, on the other hand, wili neither act as 
dampers nor as_ non-conductors. We must take 
the tube as we find it. The only available remedy 
will have to do with the rolling stock and the permanent 
way. The latter should be quite smooth, in good condi- 
tion, and so ballasted that as little vibration as possible 
will be transmitted to the metal of the tube. Now any 
one of our readers can satisfy himself, for the outlay of 
twopence spent on a trip through the tube, that the per- 
manent way, short as is the time since it was laid, is in a 
very bad condition. It is modelled on the American 
system, with a flat-footed rail spiked directly to cross 
sleepers. There are no fish-plates. Copper unions 
or bridges are used to make electrical continuity for the 
return current, but these connectors are, we believe, 
constantly broken. The coaches run very uneasily, with 
much clattering over the joints of the rails, and the rail 
tables are worn already into hills and hollows in a very 
curious way, which has certainly no parallel on any other 
railway that we have seen. All the facts tend to prove 
that if the permanent way were in good order few com- 
plaints would be heard. It would appear, indeed, as 
though it was only of late that cause of offence was given, 
which fact would point to the rapid deterioration of the 
permanent way as the principal cause of the mischief. 

So much has been said in this country about the 
excellence of American electrical work that it may seem 
rank heresy to assert that the American locomotives 
used for working the line are mainly to blame. These 
have each two four-wheeled bogies. These have bar 
frames, which are already beginning to crack and give 
trouble. The frames carry the field magnet rings. The 
axles of the wheels have armatures keyed directly 
on them. The clearance is about one quarter of an inch. 
There are no springs to the axle-boxes. The only springs 
are those between the upper part of the locomotive 
which has the driver's cab, the Westinghouse brake pump, 
and so on, on it, and the bogie. The total weight of the 
machine is 44! tons, or 11 tons per axle; but of this 
about 7} tons are dead weight—that is to say, without 
springs. This is considerably in excess of the dead or 
springless load carried by the rails under any steam 
locomotive; and as the trains attain a speed of over 
thirty miles an hour between stations, it is easy to see 
that the hammering action must try the permanent way 
very severely. Improvements may follow either of two 
directions—the locomotives may be done away with and 
the trains propelled on the Sprague system with a motor 
under every car, which, being comparatively a small 
motor, would represent a very moderate weight; or else 
flexibility must be introduced in some way into the 
locomotive, if that is to be retained. 


Something would, no doubt, be gained by using Mansel 
or wooden wheels, instead of steel; or some deadening 
medium might be introduced into the wheel, such, for 
example, as a thick ring of vulcanised rubber so boxed 
up that it would not spread. Various methods of con- 
struction suggest themselves which would go far to get 
rid of the mischief. As the locomotives stand they are, 
in our opinion, about as unsuitable to the work as they 
can be, regarded as vehicles, with which alone we have 
to do at the moment. We understand that, electrically, 
they are very good indeed. 

To sum up, we may say in few words that if 
the permanent way of this and other tube lines 
is kept in good order; that care is taken to prevent 
too rigid a connection between it and the metal 
of the tube; and that ample vertical elasticity is 
provided in all the vehicles, there will be little to fear 
from vibration. But it seems unreasonable to expect 
that eight wheels, each representing a dead treading 
weight of nearly four tons, can be rolied along the inside 


JAN. 11, 1901 


THE ENGINEER 


43 


of a cast iron tube at over thirty miles an hour without 
making things shake. 


ELECTRIC TRACTION ON THE METROPOLITAN RAILWAY, 


Tue experiments in electric traction which were carried 
on for some time on the Metropolitan Railway system 
were so far successful that no difficulty was encountered 
in arriving at the decision that it would be both practi- 
cable and economical to work the whole network of lines 
of the Metropolitan and Metropolitan District Railways 
by electricity. Tenders were invited at the end of last 
year for the requisite plant. In response nine tenders have 
been sentin. They are, we understand, all good tenders. 
It appears, however, that the offer of Ganz and Co., of 
Budapest, was so much below the others, and so full of 
novelties, that the directors of the two companies have 
asked Sir W. H. Preece and Mr. Parker to go to Buda- 
pest to investigate the merits and demerits of the 
proposed system. They will probably be accompanied 
by a director from each Board. Sir W. H. Preece and 
his companion will start on Monday. On their 
return, in about a week, there will be a meeting 
to decide the questions raised. [or the moment 
we are not at liberty to give detailed information. 
We may say, however, that if the statements which 
reach us are substantiated, Ganz and Co. are as far ahead 
of American traction practice as Americans now claim to 
be ahead of British practice. In a word, the new system 
will do that for full-sized railways that has hitherto been 
only possible for tramways. It is rumoured that the 
American tenderers are determined to get the contract, 
and it is a suggestive fact that the railway companies’ 
shares are being heavily bought on United States orders. 
This may be a coincidence, but the statement is not at all 
inconsistent with the practice of the great Trusts which 
endeavour to control affairs at the other side of the 


Atlantic. 
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NATURAL GAS, 


Ir appears from data collected by the United States 
Geological Survey, that natural gas is giving out. The 
quantity utilised last year is estimated at about 
108,000,000,000 cubic feet, equivalent in calorific value to 
4,062,628 tons of coal. It is still a factor of some local 
importance in a few industries, and is a domestic convenience 
wherever available; but to maintain even the present supply 
longer than another year or two, to say nothing of showing 
an increase, would involve opening new fields and extending, 
shifting, and enlarging thousands of miles of piping, and it is 
very doubtful if this would pay. There have already been 
increases in the charge to consumers, owing to diminished 
pressure and the necessity for pumping the gas through long 
lines. Such increase tends to check consumption {or 
industrial purposes. A good many large consumers have 
returned to coal, and have found a substantial economy in 
doing so. During the past two or three years the failure of 
the supply has been very rapid. In the Ohio field, 
which once gave gas under an initial pressure of from 450 |b. 
to 480 lb. per square inch, there is now no initial pressure, and 
compression is necessary to its distribution. In the Indiana 
field it is estimated by experts that one-half the total supply 
has already been exhausted. The pressure at the wells was 
formerly an average of 325]b. Very few now deliver gas with 
a pressure of 160 1b., and as a pressure of 1001b. is needed to 
hold back the salt water with which the gas-bearing strata 
are saturated, it follows that, when further weakened by 
continued blowing off, the wells will begin to fill up and the 
flow cease. About 66 per cent. of the gas in the ground has 
been exhausted, and of that which carries a pressure less than 
100 lb, comparatively little is likely to be available. Some 
very interesting figures are available to permit of a com- 
parison between the cost of natural gas and the cost of 
coal, The former in complete combustion gives off 
1,053,274 heat units per 1000 cubic feet. The pressure, 
however, is not stated. A pound of bituminous coal of 
average quality will liberate in complete combustion about 
14,000 heat units. We may assume, therefore, that 1000 
cubic feet of natural gas are theoretically equal in calorific 
value to about 751b. of coal. ‘At 2.50 dols. per net ton, which 
is considerably more than the average price of bituminous 
coal, where it comes into competition with natural gas, it 
costs one-eighth of a cent per pound. Consequently the coal 
to equal 1000 cubic feet of natural gas is worth less that 10 
cents. In practice, however, natural gas has not maintained 
in competition with coal its theoretical comparative value. 
Tests made at Pittsburgh under perfectly fair conditions 
showed that, as compared with coal at 2.50 dols. per ton, 
natural gas in steam evaporation was worth only 6°8 cents 
per thousand.” At the present average price of 184 cents per 
thousand, it is about on a parity with bituminous coal at 
5 dols. per ton, or say, twice the present average cost of the 
best steam coal in the natural-gas district. The New York 
Times calls the natural gas development “a picturesque 
incident in the industrial history of this country,” and it is 
free to admit that it did not accomplish a revolution in 
manufacturing, nor did the districts supplied with it prosper 
according to their expectation. It is quite certain that when 
it is gone the return to coal will not be attended with any 
shock to the business interests of the communities using it. 


A YEAR'S MACHINERY EXPORTS. 


Ir is gratifying to find that notwithstanding adverse 
influences in South Africa and India, the year’s foreign trade 
in steam engines has advanced in value from £3,875,543 in 
1899 to £4,095,995 in 1900. Locomotives improved from 
£1,467,389 to £1,500,909, the chief cases of advance being 
Australasia from £98,888 to £206,298; South America from 
£182,689 to £228,744; minor European markets from 
£135,452 to £169,906; and South Africa from £55,554 to 
£80,158.' Excluding locomotives and agricultural engines, 
other descriptions improved from £1,646,625 to £1,841,240. 
Continental requirements—if we except Russia—have been 
much better than in the year previous ; and another gratify- 
ing case of expansion is that of our Australian Colonies, in 
which instance the value of the business has gone up from 
£122,991 to £247,352. Machinery has hardly held its own, 
though the difference is only slight, the new total of 
£15,525,562 being only £252,011 behind last year—not a 
serious difference on a matter of fifteen millions sterling. 
The trade in textile machinery during the year has reached 
over six millions in value, though it is rather behind last 


year, owing mainly to a considerable decrease with India. 
Some of the European markets have, however, bought better 
than a year ago, and British textile engineers have found the 
United States a particularly good customer, there being an 
expansion in this case from £365,424 to as much as £648,639. 
The total of “other descriptions of machinery ”—+.e., all 
except agricultural, mining, sewing and_ textile—has 
augmented from £6,016,856 to £6,427,984. This last total 
of nearly six and a-half millions sterling for the year is very 
gratifying, and our mechanical engineers owe it to improved 
orders from mucepe, India, the United States, and Australia. 
The mining machinery aggregate has, of course, fallen off 
owing to the South African war, which has reduced that 
country’s purchases from £349,266 to £144,807. The following 
improvements can, however, be recorded:—Europe from 
£44,246 to £67,766; India from £65,453 to £70,790; and 
Australia from £121,154 to £149,498. Considering the many 
difficulties abroad, British engineers may be considered, with 
regard to their foreign trade, to have had a fairly good year. 


THE NEW ROYAL YACHT. 


WE referred last week to the mendacity of a section of the 
London Press, which is doing what it can to lower the tone 
of English journalism. Another example is supplied this 
week ; a sensational statement was published to the effect 
that Mr. Watson, the well-known Clyde yacht designer, had 
been called in to report on the new Royal yacht, and had 
pronounced her a total failure. This is absolutely untrue. 
The Glasgow correspondent of the Standard has seen Mr. 
Watson, who gave a complete contradiction to the report 
emanating from Portsmouth as to the condition of the new 
Royal yacht Victoria and Albert. He stated that while he 
knew nothing as to the views expressed by others, and while 
it was the case that he did visit the yacht at Portsmouth on 
Friday, he had made no report regarding her. The alleged 
unfavourable reports by other experts, he thought, were as 
untrue as they were malicious. He considered he betrayed 
no confidence in stating that he was called in by the 
Admiralty to report as to the possibility of giving the vessel 
a more modern and yacht-like appearance, and generally to 
advise as to the conveniences and comforts on board. He 
was not asked to report as to the structure and stability of 
the vessel, but he thought there should be no doubt on these 
points, her Majesty’s constructors being perfectly competent 
to deal with them. He was not aware that any other experts 
had been called in to examine the vessel. We may add that 
we understand that some trouble has been experienced with 
the fireproof woodwork, to which paint will not adhere. 
There is no reason whatever to doubt that the vessel is an 
excellent sea boat—safe, easy, and fast. The worst feature 
about the new journalism is that it eagerly seizes every 
opportunity for be-littling England and Englishmen. 


THE RAILWAY LOCOMOTIVE CONTRACTS, 


Severar of the most important railway companies which 
draw a large portion of their supplies of locomotive coal from 
South Yorkshire have at last placed their contracts, but only 
for three months—a less period than was, perhaps, ever known 
before. The Midland Railway Company has had to pay 14s., 
but the North-Eastern and Great Central are reported to 
have obtained supplies at 13s. 6d. per ton at the pits. In 
each case the companies have only placed their contracts for 
three months, so that at the end of March they will be again 
in the market. The action taken in altering the period of 
the contracts is due to the altered position in the market. 
The price outside coal owners is considered a fair one, being 
about 2s. per ton mere than was paid in the first half of 1900. 
Now that the contracts have been settled and a basis fixed, 
it is believed the demand {cr steam coai willimprove. Prices 
in the open market rule at 14s. to 15s. per ton, and reports 
from various parts of the coalfield state that business is 
better and inquiries for steam coal more numerous. 


DOCKYARD NOTES. 


THE new stern light—a hooded electric light, something 
like a miniature search-light—which throws a light on the 
wake of a ship equal to a strong phosphorescence, is being 
adopted in the Navy. It was on trial last manceuvres, and 
answered very well indeed ; it could only be detected by a 
ship more or less in station astern. Some years ago the 
French had a wonderful light that answered to this descrip- 
tion, but whether it is the same thing or no we are not aware. 
The advantages of it are that it could be extemporised at a 
pinch, 


Ir appears that the Queen and Prince of Wales will be 
sisters to the London class; the 18,000-ton ships will be the 
next lot again. The Queen and Prince of Wales will not 
carry the 7°5 gun probably. As yet only one 7:5 exists, and 
- at Shoeburyness. . It gives great satisfaction there, we 

ear. 


Tue Elswick 9-2in. Cressy mounting is a great success, and 
gunnery Officers are most enthusiastic about both gun and 
mounting. The penetration of this 40-calibre 9-2in. is, by the 
way, better than that of the 10in. gun. 

THE Japanese corvette Katsuragi, to whose wreck we 
recently referred, has, we are glad to hear, been got off the 
reef little damaged. 


A JAPANESE Officer has invented a new smokeless powder, 
which is to be adopted in the Japanese fleet. The special 
merit claimed for it is that it does not foul the gun. The 
great objection to long guns is that cordite fouls them up 
near the muzzle. 


Earty this year the new gunnery tenders will be started. 
At Portsmouth the Narcissus, and at Sheerness the Immor- 
talité will become sea-going tenders in place of the “ flat- 
irons.” 


THE Torpedo gunboat Gossamer is to be reconstructed at 
Palmer's, Jarrow-on-Tyne, and leaves Sheerness for that place 
early this month. She will be fitted with water-tube boilers. 


JAPAN is starting her own armour-plate manufactories at 
an early date, with a view to building all her own ships in 
the future. The agitation against our building warships for 
foreigners, of which now and again we hear so much, will 
soon have to die a natural death for lack of foreigners want- 
ing ships. Either they are taking to building them them- 
selves, or else they have glutted their naval appetites. A list 


of past “customers” and the reasons why they are so no 
more is as follows :— 


Germany Builds her own now. 

Russia... 

Holland 

Spain .. .. Transferred to France. 

Portugal . ” 

Greece Transferred to France long ago. 

Turkey To be built in Germany as a mark of the Sultan's 
esteem for the Kaiser, or in the United States if 
they can be obtained on credit. 

China.. .. Not wanting ships at present. 

Argentina. ° ” ” ” 

= —_ } Not wanting at present, or employing France. 


This leaves us Norway; and Japan, dropping off. However, 
the South American Republics are likely to go to war after 
a time, if only to use their ships and guns, and after that 
they will no doubt need some fresh vessels. So far as 
“natural causes,” in the way of wrecks and so forth, is 
concerned, the ships of most these South American States 
might last for ever, for to avoid accidents of that sort the 
majority of them never go to sea. There are some cautious 
folk even in South America. 


A PARAGRAPH is going round to the effect that the old 
Italian ironclad Palestro is to be struck off the list. This 
was done years ago; but like our Admiralty, the Italians find 
it hard to part with old “ war junks,” and the Palestro still 
hangs on somewhere. There are a good many ships in our 
dockyards now that were reported about to be removed from 
the list ten years ago. 


THE LIFT ACCIDENT ON THE CITY AND SOUTH 
LONDON RAILWAY. 


Tue Board of Trade report on the lift accident which 
occurred at London Bridge Station on the City and South 
London Railway on June 28th last has been published, and 
serves to show that the so-called automatic safety devices, 
even when in perfect working order, are not always efficacious 
in preventing accidents. In the case in point the lift is of 
the suspended type, and is operated by an electric motor at 
the bottom of the shaft. It has a travel of about 76ft., and 
has eight lifting ropes, which are carried over pulleys at the 
top of the lift hole, down one side of the well, and round the 
winding drums below, on leaving which they pass up the 
other side of the well, then round a pulley at the top, and 
finally terminate at a counterweight which is suspended from 
a pulley. Although the shaft on which this pulley was 
secured was of solid steel, Gin. diameter, and had a factor of 
safety of nearly five, it broke after slowly developing an 
unseen fracture, started by set screws, and the pulley and 
counterweight fell clear of the cage to the bottom, thus leay- 
ing a large amount of rope slack. The cage then fell com- 
paratively slowly—its velocity being checked by the friction 
of the ropes—and when it struck the ground some weights 
which had been placed insecurely on the roof to adjust the 
balance came through into the cage, injuring three of the 
four occupants. 

As previously stated, the lift was fitted with safety gear, 
which consisted of four cams, actuated by springs, which are 
released if any of the eight ropes carrying the cage break or 

ecome slack. The springs would then force the cams against 
the wooden guides, and the progress of the cage would bé 
arrested. Although at the time of the accident this gear was 
temporarily out of use for adjustments, it would not have 
prevented the disaster, even had it been in working order, 
since, like all such appliances, it is only intended to operate 
by the breaking or slackening of the lifting rope. In this 
case the lifting rope was kept taut by the friction between the 
ropes and pulleys. To remedy this the existing arrangements 
are being supplemented by adding a rope passing direct from 
the clutches over a pulley at the top to the counterweight, 
so that any alteration in the distance between the cage and 
the weight, measured along the course followed by the sub- 
sidiary rope, will at once cause the clutches to come into 
operation. Lieut.-Col. Yorke, who has compiled the 
report, recommends that, in all lifts fitted with this form 
of safety gear, steps should be taken to guard against the 
defect referred to. 


COAL IN TRINIDAD. 


A REPoRT is to hand of the discovery of a large quantity of 
coal of excellent quality in the island of Trinidad. The 
country all about Williamstown is said to be full of coal of 
various kinds. A short time ago coal deposits were found at 
Vistabella. The coal is said to be good for steam purposes, 
but to contain slightly more tarry substance than the coal 
imported from England. It is in the Piparo Valley, however, 
that the most extensive and best finds are reported. Here it 
is said that already at one of the workings three seams have 
been brought to light. The first, at a depth of 20ft., is 2ft. 
thick; the second, 10ft. lower down, is 4ft. thick; and the 
third, 10ft. lower still, is 6ft. thick. From the Trinidad 
newspaper, Vaughan’s Weekly, published at Port of Spain on 
December 15th last, we learn that the strata are said to corre- 
spond very closely with those of some of the English coal 
districts, while the coal itself is hard and brittle, has no tar 
amongst it nor benzole, and can be excavated in large pieces 
instead of small dust, while it burns in a precisely similar 
manner to the best English coal. The extent of the deposit 
has not yet been accurately determined, but it is thought to 
be very great, for the seams are clean, well defined, and con- 
tinuous, they having been opened out again at a distance of 
1000ft. from the original diggings in the direction indicated 
by their own line. We quote below directly from our con- 
temporary :—‘“‘ Being so near the surface, the coal is easily 
and cheaply won; its excellent quality is indisputable, and 
the property is close to the main road, about two miles from 
the railway. Looking at the extensive market available here 
—for not only are large quantities imported for local consump- 
tion, but the many steamers calling at Trinidad which now 
coal elsewhere would procure their supplies at this port were 
our resources properly developed—we think the owners of the 
Piparo deposits have an extremely valuable property.” 

If the report be correct that coal has been fourd in this 
quantity and of this quality, it is difficult to exaggerate the 
benefit which will accrue to the island of Trinidad when the 
deposits are being fully worked. The island might even 
become the coaling station for the West Indies and Central 
America, and the trade would bring with it considerable 
increase in other directions. The second port in the island— 


San Fernando—is not far from the coal district, and it is 
thought that on this account it may eventually rival in 
importance the chief port, Port of Spain. 
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PRIME MOVERS AT THE PARIS EXHIBITION. 
No. XVI. 
BELGIAN SECTION :—VAN DEN KERCHOVE. 

Tue works of this firm are at Ghent. They have been 
in existence since 1825. In 1886 the firm was turned 
into a limited liability company, after having greatly 
increased the bulk of its operations since 1867, at which | 
date it made an arrangement for the manufacture of | 
Corliss engines in Europe. The Kerchoves were among 
the first Europeans to recognise the great advantages of 
the Corliss system. They were also pioneers in the new 
faith, represented in England about the same date by 
Whitworth, in exact accuracy of workmanship and orderly 
systematisation of works operations. They still maintain 
a high-class reputation for workmanship, and their works 
are well equipped in the matter of machine tools, Xc., 
for the maintenance of this reputation. 

At Paris they exhibited a horizontal compound steam | 
engine of 1000 indicated horse-power, with the two | 
cylinders, whose diameters are 630 mm. and 1090 mm., | 
placed tandem, the low-pressure rearest the crank shaft. | 
This engine exhibits workmanship of specially high grade, 


The 


Fig. 4—TRIP GEAR 


even in the midst of so many finely-finished machines as 
are brought together at Paris this year from France, Ger- 
many, Austria, and Italy. Its design is illustrated in our | 
present issue in Figs.1to5. Fig. 1 is a photographic view 
showing very clearly the general arrangement. Figs. 2 
and 3, page 45, are elevation and plan. Fig. 4 is an 
oblique perspective of the very neat design of trip gear | 
for the admission valves. Fig. 5 is a section through a 
pair of admission and exhaust valves, the piston con- 
struction of which is the most novel and important 
feature of the whole design. 
The frame is of the bayonet pattern, the guides bein 
cast in one with the main bearing block, and being cael 
out. The engine drives an alternating dynamo built by 
the Liége International Electricity Company. The | 
current generated supplies light at the Trocadéro. The | 
dynamo is placed direct on the crank shaft. The steam | 
pressure used is nine atmospheres, and the intended | 
normal speed is 100 revolutions per minute. The stroke | 
being 1°2 m., the mean piston velocity is 240 m. = | 


of }, the indicated horse-power is about 1000, a con- 
denser vacuum of 710mm. mercury being assumed. 
Under these conditions the steam consumption is reported 
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ADMISSION AND EXHAUST VALVES 
to be 5:7 kilos. = 124 1b. only of dry saturated steam 


per horse-power hour. This cut-off corresponds to 
a total ratio of expansion 13, when allowance is made 


43 per cent. of the stroke. The governor is an ordinary 
vertical centrifugal two-ball governor, placed near the 
middle of the length of the cylinder. It controls the 
cut-off in both cylinders, a very unusual arrangemen: 
| now-a-days. If by accident the governor ceases to 
be driven, the balls falling inwards, a second thum! 
upon the governor arm lifts the trip pallet of the valve 
gear so that it does not engage and the admission valves 

o not open. The trip thumbs are hard steel rollers 

mounted upon an arm which is given no oscillatory 
_ motion, but which is shifted by the governor. The 
| arrangement of this trip gear is shown in Fig. 4. As the 
| roller, which gradually puts the cut-off later as the speed 
' lessens, goes out of action and leaves the trip pallet longer 
| and longer in engagement with the valve lever, the other 
| thumb roller comes quickly into action upon a higher 
| part of the pallet and so lifts it away again, when the 
| balls drop inwards, leaving the engine without steam. 
|The trip pallet is faced with leather over the surface 
| acted on by these cut-off thumbs. This trip gear is 
applied to the admission valves only; the exhausts are 
driven by positive mechanism. 

This is the only engine in the Exposition in which 
piston valves are used with a trip lift-valve gear. Four 
piston valves are inserted in each cylinder, an admission 
and an exhaust for each end. They are placed in the 
cover, the admission vertically over the exhaust, as shown 
in Fig. 5. Each valve operates by its lower edge only, 
and it is kept tight by two metal packing rings at top and 
bottom edges. The valve has a free way through its 
| centre—it being a plain tube connected to its boss by 
wing ribs—and it is thus in complete steam-pressure 
balance except for the cross sectional area of the valve 

The valve having no seat to fall upon when released 
by the trip, the lower side of each dashpot piston is faced 
with leather, and this falls upon the bottom cover of the 
dashpot. The steam enters round about the admission. 
valve casing and under its lower edge, thus keeping 
this casing well warmed. It passes under the lower 
edge of the valve when this is lifted, and thence 
to the cylinder through slots in an inset cylindrical 
seat, and through a_ ring channel _ surrounding 
this seat and opening on the inside surface of the cover. 
The clearance space is said to be reduced to an unusually 
small amount, but this seems doubtful if these latter 
annular ports give ample way to the steam so as not to 
| wire-draw it. The diameter of the piston valves seems 
to be made one-third that of the cylinder, and the 
diameter of the ring port surrounding the valve is about 
seven-sixteenths of the cylinder diameter. Segmental 
white metal packing is used in the valve-rod glands. As 
each valve in falling passes, by a short distance, the 
position giving complete closure to the ports, and has 
| again, in rising, to lift a small distance before opening 

these ports, this gear has the very considerable advantage 
that the valve may be given a very considerable velocity 
at the first instant of admission, and at the last in closing, 
without such sudden acceleration at the beginning 
of the lift and at the end of the fall as to amount 
'to an actual blow. This blow is quite unadvoidable 
| with lift valves quickly opened and shut, and it is 
in this blow that lies the main disadvantage of lift 
valves as compared with slide valves. Of course, the 
_ piston valves here described are essentially slide valves, 
their two peculiarities being (1) that they close by a trip 
disengagement and under spring and dashpot control ; 
and (2) that they each act by one edge only, each 
| cylinder being served by four valves. The system thus 
embodies an effort to combine the advantages of ordinary 
| slides, Corliss valves and gear, and lift valves. Vanden 
| Kerchove’s engine deserves very special consideration, 
; not only because of its high-class workmanship, but also 
| because it was the only engine in the Exposition in 
| which this effort tocombine these advantages had been 
|made. It is practically certain that the effort will be 
| made in future years in a great variety of forms, and 
| that, for instance, an endeavour will be made to obtain 
| this combination of advantages with the use of 
|one, or, at most, two, stuffing-boxes per cylinder 
‘instead of four. Ordinary air dashpots are used 
with the Kerchove valves. The main part of the action 
| of the nog. a in stopping the fall of the valve occurs 
| after the closure of the ports, and may, therefore, be 
adjusted as desired, irrespective of the lift of the valve, 
| so as to be equally efficacious with the various possible 
| euts-off. That the steam distribution actually obtained 
is good is evidenced by the 
four indicator cards we give 
in Fig. 6, in which the high- 
pressure cut-off is about 
one-sixth. 

Fig. 2 shows the injection 
condenser and air pump. 
This latter is provided with 
suction valves, which, as 
we have elsewhere men- 


Small Cylinder 


Diam - 630". 
Stroke -1200% 
86 Revs per. min 


tioned, are now being 
omitted in air pumps by 
many continental engineers. 
The pump is driven by a 
lever and a vertically hang- 
ing connecting-rod from a 
return-crank on the end of 


the main shaft. 
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86 Revs. per. min 


Fig. 6B—INDICATOR CARDS 


800ft. per minute. At Paris, however, in order to suit | for the clearance volume. The trip gear is arranged to 


the dynamo design, the speed is reduced to 85 revolu-| vary the high-pressure cut-off from 0 to 52 per cent 
tions. At the higher speed, and a small cylinder cut-off! The cut-off in the low-pressure cylinder is normally 


NAVAL ENGINEER APPpoINT- 
MENTS.—The following appoint- 
ments have been made at the 
Admiralty :—Fleet Engineer: J. 
Kerr, to the Duke of Wellington, 
for the Kent. Staff Engineer: 
J.M. Thompson, to the Duke of 
Wellington, forthe Latona. Chief 

Diana, Engineers: E, R. Kestell, 


Engineer : J. H. Watson, tothe 


| to the Vivid, for the Implacable; F. 8. Moss, to the Arrogant ; 
- | J. P.S Leahy, to the Duke of Wellington, for the Chamois ; H. 
' Toop, to the Vivid, for the Panther, and 8, Ham, to the Nile, 
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TURBINE PROPULSION FOR A NEW CLYDE 


PASSENGER STEAMER. 

In our issue for July 27th last reference was made to the 
probability of Channel passenger steamers ere long being 
propelled by the steam turbine type of machinery. As then 
stated, the proposal to introduce turbine-propelled vessels had 
been for some considerable time definitely before several of 
the companies engaged in the Channel passenger trade, and 
one in particular—the London, Brighton, and South Coast 
Railway Company, which carries on the service between 
Newhaven and Dieppe—was referred to as being most favour- 
ably impressed; as were its builders and advisers, William 
Denny and Brothers, Dumbarton. Matters have since been 
maturing in several directions as regards the introduction of 
turbipe-propelled Channel steamers, but the first absolute 
decision to adopt the turbine principle in a large passenger 
vessel has not been arrived at by the Channel companies, but 
by a syndicate of Clydeside gentlemen, headed by Captain 
John Williamson, who, with his brothers and father, has 
long been intimately connected with the development of the 
Clyde passenger service, who have associated themselves with 
Denny and Brothers for the designing and building of the hull, 
«nd with the Parsons Marine Steam Turbine Company, Limited, 
of Wallsend-on-Tyne, for the machinery of a vessel to be 
employed in passenger service on the Firth of Clyde. All the 
material for the vessel is already in the Denny shipyard, and 
the keel is being laid. Construction will be rapidly pushed 
on in order to have the novel vessel completed in good time 
for this: year’s tourist season, which is bound to be good, 
owing to the Glasgow International Exhibition. 

The early years of the century just closed saw the advent 
on the Clyde of the epoch-marking steamship Comet, and it is 
only fitting that the first year of the new century should be 
signalised on the Clyde by the advent of something new in 
steamship propulsion likely to lead to further great develop- 
ment. The route on which it is intended the turbine vessel 
will do service is that between Fairlie, onthe Ayrshire coast— 


to which charming seaside resort the Midland and Glasgow 
and South-Western railways run express services—and 
Campbeltown, the well-known whisky-making and deep-sea 
fishing port, on the coast of Kintyre. The distance is about 
forty miles, and the run will be made in from one and 2-half 
to one and three-quarter hours; the speed of vessel guaran- 
teed being 20 knots, although a much higher rate may be 
attained in favourable circumstances. Compared with the 
364-knot average speed attained over a period by the Viper, 
this figure of 20 knots is a very modest ambition ; but with the 
concomitant advantages appertaining to turbine propulsion— 
economy amongst them—and the ease with which increments 
may be made to speed in subsequent vessels, the limitation to 
20 knots, in a pioneer passenger vessel, is in every way 
prudent. Some parts of the journey are not infrequently of 
such a character as will thoroughly test the efficiency of the 
turbine system of propulsion, not only for smooth river, but 
for open channel purposes. 

The new vessel will have the Board of Trade No. 2 certifi- 
cate, and will measure 250ft. long on the water-line, 30ft. 
beam, and 11ft. depth, moulded. Her designed draught of 


without passengers. To obtain the guaranteed speed of 
20 knots, turbine machinery indicating from 3500 to 4000 
horse-power will be fitted. There will be three lines of pro- 
peller shafting, each driven by a separate compound turbine, 
one high-pressure driving the centre shaft, and two low- 
pressure driving the side lines of shafting. The centre line of 
shafting actuates one propeller, 4ft. in diameter, working in 
the dead wood aperture, and the two side lines each actuate 
two propellers, 3ft. diameter, working slightly in advance. 
Going astern, the vessel is designed to attain a speed of 
15 knots. For this purpose ‘astern’ turbines are incor- 
porated with the low-pressure turbines driving the same 
shafts, and are fitted in the exhaust casings, being per- 
manently connected with the vacuum of the condensers. 
No appreciable resistance, it is said, is offered to the 
low-pressure turbines under these conditions. The steam 


water is 6ft. 3in., with coal, stores, and water on board, but | 


from the boilers, which will afterwards be noticed, will 
be admitted directly through a regulating valve to the high- 
pressure turbine driving centre shaft; it will then pass 
through two self-closing valves to the low-pressure turbines 
which are in parallel, each driving a side shaft independently ; 
thence it will flow in each instance to the condenser. Thus 
the three lines of shafting and their propellers drive the 
vessel ahead. Togo astern, the ahead‘ steam valve will be 
closed, and the astern valves on each side of the vessel opened, 
| admitting the steam from the boilers to the astern turbines 
and reversing the direction of the side screw shafts ; the high- 
pressure turbine rotating idly in a vacuum whilst the vessel 
is going astern. When it is necessary to work either the port 
or starboard engines ahead or astern separately, for the 
| purpose of manceuvring the vessel, the regulating valve and 
the two self-closing valves on the high-pressure turbine are 
closed and the drain valve to the condensers opened; the 
| high-pressure turbine then runs idly in a vacuum, and is 
entirely out of action. On each of the low-pressure turbines 
| there is fitted a valve which admits the steam from the 
| boilers to the receivers of the low-pressure turbines and to the 
‘astern ” turbines. By moving the valves the port or star- 
| board engines go ahead or astern as desired, independently of 
| each other, by which means the vessel is given quick and 
| efficient manceuvring power. One engineer, on a central 
starting platform, has entire control of the whole of the pro- 

| pelling machinery. 
Steam at a high pressure will be supplied from two 
_ cylindrical boilers of the ordinary Scotch return-tubular 
| type, worked under induced draught, each boiler having a 
separate funnel. The Parsons Company, which of course 
| will be largely responsible for the engineering success of the 
| new vessel, would have liked that the steam required should 
| be supplied from boilers of the water-tube type; and it is 
| said was prepared, had such been adopted, to guarantee a 
uniform speed of 25 knots on the run. It had misgivings as 
to the steam-raising capabilities of the Scotch boiler in 
relation to the weight involved. On the part, however, of 


45 
sa 
| 


.-and the 


46 


THE ENGINEER 


Jan. 11, 1901 


Captain Williamson, and those with him in the syndicate— 
with whom, of course, the working and financial success of 
the new steamer will eventually lie—there was a strong 
feeling that the water-tube type of bciler has not as yet 
raised itself beyond the debatable stage as to economy and 
staying power, and is still held in doubt—by the Board of 
Trade at least—as to being thoroughly safe and desirable in 
the propulsive machinery of large passenger “ing They 
point to the fact that only last season a water-tube boiler was 
condemned and taken out of a Clyde passenger steamer, 
which, when first installed three seasons ago, seemed to give 
great assurance of success. In all the circumstances, and in 
a pioneer passenger vessel, as we stated when speaking of the 
rate of speed, the adherence to the well-tried Scotch boiler is 
prudent, or at least convenient, as matters at present stand. 
The advent of the new vessel on her station, some time early 
in June, will be waited on with great interest. 


LETTERS TO THE EDITOR. 
(Ve do not hold ourselves responsible for the opinions of our 
correspondents. ) 


NAVAL ENGINEERS, 


Sir,—The success which has so far attended my efforts to clear 
the ground in this discussion has been great enough to encourage 
me to go further and say something more on a subject of national 
importance. I am glad to see that various ranks in the service 
and different types of men are represented. We have the “ Fleet 
Engineer” at one end of the scale, and a ‘‘ Wearied One,” who is 
evidently a junior with a sarcastic turn of mind, at the other end. 
However they may differ on other points, they all admit by their 
silence that there 1s no truth whatever in the argument that there 
are special peculiarities about the working of warships with which 
the engineers of the merchant service could not deal. Noone now 
says that the engineers of our great liners would be incompetent 
to manage the machinery of a battleship or a cruiser. Indeed, 
the contention to the contrary is seen to be absurd. There are in 
such ships as those of the Peninsular and Oriental, Cunard, and a 
dozen other companies, twin-screw engines, refrigerating engines, 
hydraulic engines, electrical engines, steam steering engines, 
steam hoisting engines—everything, in short, that can be found 
in a man-of-war ; save, indeed, the engines for working the guns, 
which are quite straightforward. As to bulkhead doors and such 
like there is not a pin to choose between the two fleets. 

Now, Sir, in giving up this contention, the naval engineers have 
given up a great deal. I have been taken to task for venturing to 
assert that the naval engineer is not educated in the right way. 
I have been told that it is essential that he should have a very 
special education, and that if he had not he could not do his 
work. Butit is admitted that the mercantile engineer does not enjoy 
the benefits of this special higher education, and yet that he is 
competent to do the work done at sea and on shore by the naval 
engineer. Obviously the two arguments, the two sets of facts, are 
antagonistic, and my position is strengthened by the circumstance 
that not one of your correspondents has even hinted at a reason 
why the higher education—so called—is essential. No attempt 
whatever has been made to demonstrate its practical utility ; 
indeed, it will be seen presently that this is regarded as quite a 
secondary consideration. Does not ‘‘ Naval Engineer” request that 
all discussion of the relative merits of this system or that system of 
education should be abandoned, and that attention should be 
confined wholly to the demand of the engineers of the Navy for 
what is tantamount to executive rank ! 

Now, Sir, I am the last man to depreciate education, but let us 
reduce it to its true proportions. There is an old and very good 
rule that the tree is known by its fruit. Let us consider what the 
result of the method of providing engineers for the Navy in favour 
with the Admiralty has been. In doing this, I shall have some 
hard things to say, but that cannot be helped. My contention is 
that the whole system is wrong root and branch, and in attempting 
to prove this it will be necessary to speak out, but I shall certainly 
advance nothing in malice, At the present moment your corre- 
spondents, all responsible men, can see nothing wrong with the 
engineering of the Navy. They in so many words say, ‘‘ Give us 
executive rank, and all will be well.” But they make no attempt 
to show why it should be well. Sifted down, the letters of your 
correspondents contain no facts with which to deal. They are not 
even quite agreed among themselves as to what they do want, 
beyond a ‘‘curl on their sleeves.” Translated into sober English, 
they want the chief engineer of the ship to be captain over his own 
crew. The general result would be that if the chief did not choose 
to send his men to general quarters he would not send them. 
Talk to any deck officer now and see what he says on this point. 
I have read with attention, Sir, the two proposals you have put 
forward ; and I have carefully considered the American plan, and 
I have come to the conclusion that what the naval engineers ask 
for they can never get. It would be subversive of everything. 
Rank without power they do not ask for. But there can be only 
one authority on board ship. I myself see no reason why that 
should not centre in her engineers, why, in fact, the sailorman 
should not disappear ; but, failing that, the “sailor” must be 
captain, and the engineer needs no higher rank than that of a 
warrant officer. I feel I have been too long-winded, but it is well 
to define one’s position, and so prevent confusion. Let us have an 
engineer-captain by all means. But there cannot be two captains 
in a ship with equal power, and unless the executive engineer js 
as powerful as the executive captain he would not be a bit better 
off than he is now. 

Now, Sir, I have said that the whole system of engineering 
carried on for years past by the Admiralty has been wrong. Let 
us see what little bits of history can tell us, j 

Many years ago Sir E. J. Reed—then Mr. Reed—chief con- 
structor, being assured by naval men that such ships as the North- 
umberland were too long and unhandy, introduced what were 
well known as ‘“‘ Reed’s short ships.” But to make up for the 
extra resistance they were supposed to offer, and to get speed, Mr. 
Reed threw himself into the arms of the engineers to help him 
out of a difficulty, and they readily responded. Penn, Maudslay, 
and Rennie turned out some of the finest machinery ever made, 
and Mr. scored a success. It used to be considered good 
work if marine engines developed three times their nominal 
power. But under the new régime they got up to five and even 
six times their nominal power, and there were no breakdowns. 

It would take up a volume to write the history of naval engineer- 
ing. I must hasten on. It is just as well not to mention names ; 
indeed, they are not necessary. The Admiralty engineers, seeing 
what had a done in the way of reducing the weight of 
machinery, went still further. They had many warnings from 
outsiders. They replied contemptuously that the mercantile 
marine engineers were “stick-in-the-mud ;” that nothing was to 
be learned from them. The result of this I shall refer to pre- 
sently. But I must not leave another and a very important 
matter untouched, which nearly concerns the methods of the 
Admiralty. 

Almost as soon as the surface condenser and high pressures— 
about 80 Ib. to the square inch—had been introduced, the boilers 
began to en trouble by corrosion in both the mercantile marine 

avy. The engineers of the former were not long in 
finding a remedy. ~The latter got into perpetual trouble, and at 
last a Committee on Boilers was appointed. At all times boilers 
in the Navy have given trouble. The results of the labours of the 
Committee came. practically to nothing. The engineers in 


merchant ships found that zinc plates were very useful, but that 
the true cure was to work the boilers with sea water until a very 
thin scale was formed, and so long as this was maintained intact 


no serious corrosion would occur. I do not know whether they 
have all learned this truth in the Navy yet. Some engineers have ; 
some, I believe, have not. At all events, the solution of a very 
difficult problem was found by the mercantile engineers while the 
Navy was in despair. 

Resuming now the main thread of my discourse. It is. matter 
of history that while the late Charles Sells, for Maudslay’s, and Penn, 
or Rennie, or Humphrys and Tennant, had a free hand with engines 
and boilers, very little was heard about breakdowns. Then began 
the era of cutting things fine. De mortuis nisi bonum is an 
amiable adage, yet it can do no harm to say that Sir John 
Durston’s predecessor cut and pared, and laughed at Atlantic 
practice with disastrous results. The worst of all is that the 
Admiralty are very hard to move out of a groove, and when they 
are lifted out of one they always drop into another. It was not 
easy to get them to adopt high speeds and high pressures, but 
when they did they did it with a vengeance. 

Next in the course of history we have the attempt to work 
Scotch boilers under forced draught. There was not a mercantile 
marine engineer in the kingdom who could not have told them that 
they were courting disaster. The Scotch boiler can be worked 
with forced draught or assisted draught ; but it must be designed 
for the purpose. Every fauit that could be crowded into the 
travesty of a Scotch boiler used in the Navy was crowded in. 
We all know the result. 

Here I must stop for a minute to ask why these mistakes were 
made. What were the chief engineers and the fleet engineers 
about that they did not warn the Admiralty of the risks that were 
being run? Did they — out that the boilers were being fitted 
with too many tubes, that the water spaces were insufficient, that 
the tube plates were too rigid, that there were too many furnaces? 
So far as I know, not a syllable of advice was ever given by the 
principal engineers of H.M. Navy, numbering at least one hundred. 
{f this was the result of discipline, so much the worse for discipline ; 
if of ignorance, so much the worse for the Navy. That great 
mistakes were made in boiler engineering is certain, Am | to 
accept it as proved that these mistakes were made by the rng 
trained engineers of the Navy as a body, or were they made by a 
few who entirely overruled the rest / 

Mr. Howden, Messrs. Ellis and Eaves, and others all suggested 
the proper way to go to work. They could not get a hearing. 
The Scotch boiler was condemned, and the Belleville boiler was 
adopted. Why was not the Thornycroft or the Yarrow boiler 
taken instead! For no other reason than the childish notion that 
while a small boat may have small tubes, a big ship must have 
big tubes. The mercantile marine would not look at the Belleville 
boiler. Need I go over the painful story of the Powerful, the 
Terrible, the Europa, the Hermes, and other ships? How comes 
it that with all the ability conferred by an elaborate education, the 
one hundred or more top men in the Navy never remonstrated 
against the adoption of the Belleville boiler? Was it discipline ! 
Was it ignorance ! 

I say, Sir, that the engineering of the Navy has been very, very 
bad—so bad that it requires a radical change to make it better. 
The men who are wrangling about executive rank cannot keep 
their ships going. Why is it that mercantile marine engineers 
have had to be called in to form a Committee of Investigation’? Is 
it not because Parliament and the country have been staggered by 
the results of the present system of providing for the naval wants 
of the country ? 

One of your correspondents complains that it would never do to 
pay a warrant officer £600 a year, because it is more than a captain 
gets. What has that todo with it! It is very little more than 
the post of chief engineer in an Atlantic liner is worth, and the 
naval engineer has risks and discomforts of which the liner man 
knows nothing. It is not, I suspect, that the pay is too high, but 
that the rank is wrong. Will the Admiralty try what £600 a year 
and warrant rank will do / 

Your correspondents one and all clamour for more authority. 
Not one of them ventures to tell us what he would do with it if he 
had it. The nation clamours for more efficiency in the engineer 
branch of the Royal Navy from Whitehall down to the smallest 
gunboat. Has the want of authority brought about the failure of 
the Europa or the Hermes! Were these ships sent to sea with 
half an engine-room crew! If so, why so! These failuresin them- 
selves may be small things, but, rightly or wrongly, the country 
regards them as deplorable evidence of incompetence somewhere. 

I quite share the opinion of some of your correspondents that it 
matters nothing whether the merchant ship engineer or the naval 
engineer is the better man. I do hold that, judged by results, 
which is the only proper test, engineering in the merchant service 
is in all respects better than it is in the Navy. The answer is that 
the conditions in the Navy are more trying than those in the 
merchant service. But on this point not a scrap of evidence is 
forthcoming. I think it would be useful to have this question 
thrashed out on its merits ; possibly it may be within the compet- 
ence of your naval correspondents to state on mechanical grounds 
what are the causes that tell against a man-of-war. Take the 
Hermes, for example, and let us know categorically why she 
broke down. For example, the impeller shaft of her centrifugal 
broke. Was that because of the vacation of the delivery pipes, 
which were carried straight up too high without a stay ! oe 
check valves leaked. Was that because the engine-room crew 
could not make them tight’ And if so, why so’ A discussion of 
this kind might easily throw light on dark places, and just for 
that reason I fear we shall not have it. 

December 29th, 1900. 


Sir,—Will you allow me space for a few remarks cn the subject 
of ‘* Naval Engineers ” now being discussed in your columns’ | 
am very glad to see that no naval engineer has risen to the dis- 
cussion invited as to the relative abilities of the mercantile marine 
and naval engineers, and hope that no one, however young, may 
be drawn in that line. The idea of trying to gauge the respec- 
tive abilities by means of anonymous correspondence in the Press 
is certainly unique and somewhat grotesque ; everyone to go one 
or two better than everyone else—the scaeelny game of ‘‘ brag.” 
A healthy rivalry may be all very well, and amongst very you 
people one expects to hear occasionally a little ‘‘cock crowing.” 
But—Oh, ‘‘ Fidley House”! and to think that anyone should take 
your “long bow” attack seriously! I would suggest, however, 
to those who think discussion on such a topic would be beneficial, 
that the Institute of Marine Engineers—of which excellent Insti- 
tution a number of naval engineers have the honour of being 
members—affords just the opportunity for a paper and discussion. 
It is to be hoped that this same Institution may be the means of 
bringing the mercantile marine and naval engineer into closer con- 
tact with each other. 

With respect to training, most naval engineers agree that a 
training establishment like that at Keyham is best adapted for the 
purpose. Not that the system is by any means a perfect one—the 
course of training is open to many improvements to bring it up to 
date. It trains the young engineer not only in marine engineer- 
ing of a general kind, but also in the specialities peculiar to the 
Navy. Further, the young people are brought up under naval 
discipline, and are thus more suited to take their place in the 
Navy than are those taken direct from the outside. : 

It must be kept in mind that the naval engineer has to be not 
only a marine engineer, but an officer in one of the two fighting 
services. Many correspondents appear to lose sight of this latter 
requirement, To others, for some peculiar reason, it presents itself 
as an unpalatable fact ; they-resent it as if it caused them suffer- 
ing. Forno apparent reason—or rather good reason—they are 
pleased to represent the composite engineer officer in a ridiculous 
light by drawing fancy pictures of him. Fer all that, the fact 
stands that the final product of the training must be the “‘ engineer 
officer.” In the Navy, as probably in the mercantile marine, the 
engine-room means ‘‘ grime,” more or less ; and although it seems 
a pity to take any of the edge off the humorist’s joke, it must be 
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stated that the time has long gone by when “grease” was re- 
garded in the Navy as something “‘low.” It may be news tosome 
of these fancy portrait painters that in the Navy it is not con- 
sidered infra dig. for an officer, whether belonging to the deck or 
py. or aa to blacken his hands, face, or clothes, when engaged 
on duty. 

One tt the most noticeable things in the correspondence that 
has taken place on the subject of naval engineers is the utter want 
of grasp of the situation by many “outsiders.” This cannot be 
otherwise. With very few exceptions, probably the only people 
who realise exactly what is wrong are the naval engineers and the 
naval executives. These latter know what is wrong better, if 
possible, than do the engineers. They know it has nothing to do 
with engines and boilers, They know it is something that pay 
cannot touch. It has to do with control of men, and that only, 
What has been the reason for all the talk during the past twenty 
years with respect to making executive officers engineers! Cer- 
tainly not with the idea of running machinery better, but of 
dealing with men. Hence the oft-suggested idea of having 
mechanics in charge of the mechanism, and executive officers with 
a knowledge of engineering matters in oa of the whole engine- 
room department. The solution proposed by naval engineers is 
that the same result should be obtained—as far as control goes—- 
by transferring them from the civil branch to the executive 
branch, thus having an executive engineer officer in charge of the 
engine-room department. 

In connection with this may be quoted the views of one of our 
most prominent admirals. In a paper on ‘“‘The Navy,” read at 
the United Service Institution about a fortnight ago, Admiral Sir 
J. O. Hopkins says, ‘‘And now let me touch on the vexed question 
of the position of the engineers, and suggest that the time bas 
arrived to accord them executive rank. Their duties are purely 
executive and should be nised as such, and the recognition 
cannot, in my opinion, clash in any single instance with the other 
executives.” 

It will be seen that this is precisely what naval engineers advo- 
cate. The alternative plan suggested by certain officers of both 
branches is that lately adopted by the United States navy, and 
which apparently has not yet found its working bearings. It 
—— however, rather too early to talk of its failure or success, 
although certainly it has not started off as well as was hoped. | 
think it will be seen that Admiral Melville in his report seems 
hopeful of if the is loyally worked. 

mber 31st, 1900. N. E. 


WATER SUPPLY. 


Sir,—In reviewing the stages through which the London water 
supply has passed since about 1872, in regard of distribution and 
consumption, and thinking of the great things expected to result 
from the Metropolis Water Act of 1871, with the prospect of a 
constant supply, one is reminded how soon the tendency of people 
in going to extremes in one way or the other became manifest. 
This was an early witness that some authority was needed to give 
counsel as to a niiddle course capable of meeting the real need of 
the two extremes. 

Some thought that with a constant supply they would be able 
to draw pure water to an unlimited extent direct from the main 
and abandon the cistern then in use, which was said to be open to 
grave objections, and provided no store. Others who were more 
provident, in view of the possibility of the main being shut off for 
repairs, or laying new supplies, &c., decided to retain their 
cisterns, and these in most cases continued to draw all their water 
from the same cisterns. In but very few cases were they provided 
with a tap on the main for drawing pure drinking water, whilst 
everyone was prepared to admit the desirability of drawing 
drinking water direct from the main. Therefore, having some 
practical knowledge of the requirements of household water 
supply, I devoted my attention to ascertain, if possible, the best 
means of meeting the need of these two extremes by providing 
means for drawing drinking water direct from the main, and the 
same time providing a store so designed that the water should be 
preserved in the same state of purity as when delivered, in order 
that the best result from the constant supply might be secured. 

Accordingly, about 1872 or 1873, a small cylindrical cistern was 
made for experiment, and tested to 300ft. pressure, to which was 
attached a single pipe from the main to the bottom of the cistern, 
with a retaining valve and draw tap, an air or float valve in the 
top of the cistern, which allowed all the air to escape, and the 
cistern to be filled with water, and then the valve rising to its seat 
shut off the water without a ball tap; the cistern itself then 
became subject to the pressure in the main. When the water was 
required to be drawn off the action was reversed, and air admitted 
for that pi The result of the experiment was to justify the 
system, whilst much remained to be simplified in detail. 

The engineers of all the London water companies were then 
approached on the subject, and all consented to the suitability of 
the system, but owned that they had no power to legislate, and 
could only advise the inventor to bring it before the public. 

But the consumers at that time took but little interest in 
fittings or as to proper means of storage, and, where they did, their 
ideas were conflicting between the no cistern and the retention of 
the old cistern known to their fathers. Neither could it be said 
that the water companies were really all agreed as to a general 

rinciple suitable to all ; therefore there was no one authority tu 
ead the van, and thus matters went on for many years. When 
the sanitary authorities began to make a move, and the drainage 
received attention, w.c.’s were compelled to be supplied with water. 
Water-butts were -prohibited, no wooden receptacle without « 
metallic lining was allowed, and there the matter ended with 
regard to cisterns. 

The alleged water famine in the Kast End woke up all the water 
engineers, Koyal Commissioners were appointed to investigate the 
cause of the failure ; they have spoken out, doing really good 
service, and have shown beyond dispute that where cisterns were 
in use no inconvenience was suffered. They considered there would 
be distinct advantage in having properly-designed cisterns, and 
suggest a cistern as satisfactory to them being merely a local 
enlargement of the water main. The interest now being taken in 
huusehold water supply in London by legislators, engineers, 
medical and sanitary authorities, and a vast number of the general 
public, will not rest until some satisfactory system is recognised ; the 
same interest is also extending far beyond the limits of London. 
All water engineers are now anxious to get the best results from 
the supply they obtain at great cost, so that there may be no lack, 
and no waste. The latter is the most difficult problem, and for this 
reason is receiving the greatest attention, because water saved is as 

‘ood as supply gained, and consumers must be educated in economy 
in the use of water, which is given by a liberal Giver for use. But this 
is no plea for waste, because the Giver has said, let nothing be lost. 
Any system which will cultivate economy should be put to use. 
The amount of storage considered necessary for general dwellings 
has, I believe, been atly over-estimated. ‘‘ Aquarius,” in your 
columns 2nd September, 1898, thinks that ‘‘ fourteen gallons would 
be found an ample — for much larger houses than those found 
in the poor streets of the East End.” ‘‘ Aquarius” evidently would 
legislate for smaller storage capacity. Also “‘B, A. W. E.,” in your 
columns of the 21st inst., states that ‘‘ sometimes repairs of mains, 
&c., have to be executed, often taking from three to four hours.” 
And in my judgment four hours’ supply would be sufficient to cal- 
culate for storage, now that the: eight London companies are so 
connected that they can help oné another ; therefore a matter of 
twenty or. thirty gallons for driuking or cooking will-bo’ found a 
sufficient store for a moderate ‘size dwelling. And wherea pressure 
cistern is used, as the “Simplex,” it will be readily known by the 
consumer when the water is shut off by the fact of a lighter pressure 
found to be at the draw tap ; this is an indication that the water in 
store should be used with economy, and therefore will be education 
for the consumer. 

If the Government should appoint a Water Board for the 
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control of Water London, we may well judge there will be wise 
legislation as to properly-designed cisterns for storage, because 
whilst the water authority is in general the source of supply 
during the time that the pressure continues on their main, yet the 
moment this discontinues the store cistern is called into requisi- 
tion to take up the responsibility for the moment as the source of 
pply for the household, and it then rests with the householder, 
who, in kis turn, is to study economy and prevent waste, whilst at 
the same time legitimate use is guaranteed. The householder 
should also be as much.couverned in providing proper means for 
maintaining the purity of the water as delivered to him. The 
Journal of State Medicine, May, 1896, in reports and analyses, page 
283, in referring to the ‘‘Simplex” system, says it “appears to 
till a long-felt need, in rendering it possible for every householder 
to store safely on his premises a sufficient amount of water to tide 
him over a temporary suspension of the water supply. The 
apparatus is so simple that one wonders it has not been long ago 
in use, and now that it is within the reach of every one, 10 house 
should be considered complete in its fittings without one.” 
December 27th, 1900. R. H. anv Son, 


Sir, —Your correspondent, ‘‘B. A. W. E.,” has read into my letter 
of the 23rd, ult. statements which certainly do not appear there. 
| do not admit for one moment that the metering of every supply 
is a “‘drastic measure.” I contend that it is the only equitable 
way of cape a No, the charge of 6d. and 1s. per {000 gallons 
for water, and 8s, per annum for meter, is not sufficient to pay all 
expenses. It more than pays working expenses, but a large 
portion of the charges for interest and repayment of principal has 
to be paid out of the rates, and for the a :—A very 
large expenditure—something like £100,000— been incurred 
during the last five years in permanent works, the repayment of 
this sum being spread over a period of sixty years. I would 
respectfully ask your correspondent whether he knows of a 
company who manages to make a profit in, say, two or three years 
after constructing its works, even when charging by rate’? In all 
probability a company, having its eye to dividends, would not have 
made provision for so long a period as the Council have done. 

Your correspondent is, of course, entitled to his own opinion as 
to the efficacy of particular sizes of meters, All 1 can say is that 
| find a gin. meter quite strong enough for 200lb. pressure, and 
large enough for supplying = eune of, say, a rateable value of 
one hundred pounds. Yes, Malvern is a water-closet town entirely. 
We pride ourselves that we have not a midden or cesspit in the 
whole area, comprising as it does upwards of five thousand acres, 
and three-gallon flushing cisterns are compulsory. The meters 
are all the property of the Council, but they are not all fixed in 
the pavements by any means, We fix them often in garden paths, 
back yards, and even on shelves in cellars, in the latter case doing 
away with the earthenware box and cover. With reference to the 
cost of cleaning, I am certainly at variance wich ‘ B, A. W. E.” in 
the statement he makes that it costs no more to remove a meter to 
the shop, clean it, and refix it, than it does to clean it in situ. I 
can prove by reference to my pay sheets that it costs at least three 
times as much in my own case, and I can only assume that your 
correspondent’s experience with meters has not been on a very 
extensive scale, or the meter he nses cannot be cleaned in the road 
with ease and facility. 

I have positive meters fixed of—I believe—every type, and 
experience teaches me that every meter requires cleaning, and I 
consider it most unfair, both to the meter and the manufacturer, 
to expect a mechanical instrument to maintain any degree of 
accuracy if never examined or attended to for a period of, say, 
three years. Who of us would expect an engine or any other 
mechanical appliance to work continuously without attention / 

To my mind, the fact that water engineers have not attached 
sufficient importance to the necessity of efficiently maintaining 
meters is the reason why the adoption of them has not been more 
general. . P, MayBury, Engineer and Surveyor. 

Council Offices, Malvern, January 2nd. 


VENTILATION AND HEATING, 


Sin,—In reply to Mr. Harman’s interesting communication on 
the above subject, | would only suggest the desirability of dis- 
tinguishing between heated and warmed fresh air. It seems to me 
absolutely essential, as far as comfort is concerned, to provide a 
large warming surface of quite moderate temperature rather than 
the small heating surfaces so often associated with ventilating 
stoves, and from their very smallness requiring to be kept unduly 
hot. No great complication is needed to allow of a supply of 
water to the moderating surface for use when necessary ; in fact, 
we should take the Gulf Stream rather than the Sahara as our 
medel for tempering the air. The ‘‘ moderator” should, if pos- 
sible, be arranged so as to be available for cooling purposes as 
well ; and ae point that may be noticed is the desirability of 
allowing the incoming air to flow freely along straight, smooth 
ducts—in the moderator as well as elsewhere—as otherwise the 
exhaust draught is seriously hampered in its efforts. 

As to the place for exhaust and delivery, my own idea has 
always been that for the former a widely splayed opening should 
be provided, extending from 5ft. or 6ft. above the floor to the 
ceiling, and for the latter more than one ample orifice at a gener- 
ally lower level, the object being to produce a horizontal as opposed 
to a vertical current. In nature fresh air comes mostly along the 
ground, and it seems to me that we cannot do better than imitate 
the process on our small scale. ALFRED J, ALLEN, 

London Institution, January 2nd. 


AMERICAN SHIPBUILDING DEVELOPMENTS. 


Str, --In the article on this subject in your issue of October 
26th there are two slight mistakes to which attention may be 
called. You speak of steamers being built for the Oriental service 
of the ‘‘Great Northern and Northern Pacific Railway.” As a 
matter of fact, the Great Northern Railway and the Northern 
Pacific Railway are rival roads, paralleling each other from the 
Great Lakes to the Pacific. Only the former now operates 
steamers of its own to the Orient, the latter having traffic arrange- 
ments with the Japanese Mail Steamship Company. The new 
large steamers now being built at New London are for the Great 
Northern Railway. You also speak of this latter railway running 
steamers to ———— but that city is 160 miles inland, the 
steamers running to Duluth. Your article makes no reference to 
the large number of steamers tecently built for service along the 
Atlantic coast and between United States, West Indian, and 
South American ports. Nor does it state that already several 
steamers for this class of service have been built on the Great 
Lakes and are now in regular service. Your columns of foreign 
information have, however, presented particulars of these vessels 
to your readers from time to time. ; 

Chicago, U.S.A., 


E. E. Russet. TRATMAN, 
December 27th, 1900. : 


THE AUSTRALIAN COMMONWEALTH’S EFFECT ON PATENTS 
AND TRADE MARKS, 


Sir,—From many exporters and business houses and others 
abroad we are in receipt of inquiries re the above. It is thought 
that the inauguration of the Commonwealth will necessarily affect 
the existing Patent and Trade Marks Acts. But this is erroneous, 
for these laws are not likely to be discussed by, the unelected 
Parliament for a-year.or.two to come. And when they are, the 
change will only apply to Victoria, New South Wales, Queensland, 
South Australia, Tasmania, and Western Australia—but not New 
Zealand, which does not join in the Commonwealth. So that the 
rights in any trade marks or patents that may now be in question 
oe not be jeopardised by delays which are unnecessary or 

angerous. 


elbourne, November 10th, 1900. EDWIN PHILLIPS. 


LECTURES ON WORKS MANAGEMENT. 


WE have at various times pointed out that no sufficient 
opportunities for acquiring a sound knowledge of the 
commercial side of inechanical engineering are afforded 
to the present-day student or apprentice. We insisted 
on this fact in Tue Enotneer for September 21st, 1900, 
and we published a set of specimen questions which we 
felt assured no ordinary student could answer. We have 
reason to know that the article in question excited very 
widespread interest. It remained, however, for the 
Institution of Junior Engineers to ‘take action, and 
we give below the prospectus of a series of lectures on 
works management, which has just been made public. 
We heartily congratulate the Institution on its enter- 

rise. We have reason to believe that the lectures will 

e found excellent, and we hope that the attendance will 
be large, and the best possible use made of the unique 
opportunity afforded to the younger members of our 
profession for obtaining information on matters about 
which hitherto it has been next to impossible to obtain 
any regular instruction. 


The Council of the Institution have had their attention drawn to 
the increasing importance of the subject of works management, 
and the absence of facilities for its study. In view of the great 
value to young engineers of a knowledge of the methods of 
economical manufacture and the commercial conditions prevailing 
in modern engineering establishments, they have arranged for a 
course of six lectures to be given by Mr. A. H. Barker, Wh.Sc., 
B.A., B.Sc., who is himself manager of an engineering works, on 
the following dates, at the Westminster Palace Hotel, Victoria- 
street, Westminster:—(1) Tuesday, February 5th. (2) Wednes- 
day, February 20th. (3) Thursday, March 7th. (4) Tuesday, 
— 19th. (5) Wednesday, April 3rd. (6) Thursday, April 
25th. 

The proprietors of THE ENGINEER consented to assist the 
Institution in arranging for the delivery of these lectures, and 
have kindly made a handsome donation towards meeting the ex- 
pense entailed. 

The syllabus of the lectures is appended. Lach lecture will 
occupy one hour (from 8 to 9 p.m.), after which questions can 
put to the lecturer, and every opportunity will be given for treat- 
ing special points introduced by those attending. 

The fee for the course is 12s, 6d., and a reduction of 2s. 6d. will 
be made to members of the Institution. 

Watter T. DUNN, Secretary. 


SYLLABUS OF LECTURES ON WORKS MANAGEMENT. 

Lecture I.—Tuesday, February 5th.—Opening remarks on the 
general state of organisation in this country. Application to 
engineering firms. Causes of our present position in the market. 
Experience old and new. Selling power of products. Object of 
works management to get best results out of a shop. Functions of 
works and office. Dissection of orders and providing werk for 
operatives. General advantages of working on a few lines. Con- 
centration of effort. American and English general methods. 
Capital required. Analysis of employés in different shops. 
Machines used. The practice of one man working more than one 
machine. Prices of equipment of shops. Machine tools, shafting, 
clutches, vices, benches, small tools, Guildings, different kinds of 
floors, driving power, engines, boilers, electrical driving versus me- 
chanical driving, motors, dynamos, foundations, belting, conveying 
appliances. 

Lecture 11,—Weduesday, February 20th.—Continued discussion 
of carrying and lifting appliances. Hand cranes, power cranes, 
electrical cranes, prices, advantages and disadvantages, relative 
economy in working. Radial cranes, hydraulic and hand, pulley 
blocks, trucks and rails in shop, cost of. Railway sidings. The 
Foundry. Essential features. Cost of cupolas, foundry lifting 
and conveying appliances. Detail of schemes. Prices. Moulding 
machines of various types. Compressed air plate-moulding. Pro- 
portions of moulders, labourers, and output. Brass foundry. 
Appliances. Crucibles. General, arrangements of various works. 
Discussions on same. Relative positions of various cepartments. 
Stores, time office, general office, and drawing-office. 

Lecture 111.—Thursday, March 7th.—General scheme of manage- 
ment, Objects to be kept in view. Relations of —-. 
The commercial and technical offices. Relations, System of 
drawing-office control. Number of draughtsmen employed in 
English and foreign firms per hundred operatives. Importance of 
clearness of instructions. Details of drawing-office management. 
The records to be kept and their objects. Systems of reference. 
Different classes of drawings. Best forms for. Features of perfect 
working drawings. Illustrationsand examples. System of record- 
ing novel ideas. Question of patents. Investigation of novelties, 
Testing and experimenting. Records, The stores. Duties of 
storekeeper. Stores books and records. Specimen rulings of books 
and description of objects to be kept in view. Examples. Neces- 
sity of simplifying the storekeeper’s duties. The stores clerk. 
The tool room. Details of equipment and prices. Advantages of 
tool room. Receiving and forwarding, e shops. The shop 
foremen. Position, wages, and duties. Number of men under one 
foreman, Engaging and discharging. Speed of tools. Details of 
experiments. Shop experiments generally. Tool steels. Various 
ways of doing work, speeds and feeds of tools. Checking of work. 
Details of experimental results. Criteria of value of workmen. 
Quantities of work to be expected from various machines, Records 
of results. 

Lecture 1V,—Tuesday, March 19th.—Wage-paying. Details of 
various systems of wage-paying and piecework. Profit-sharing. 
Premium system. How to introduced, Calculation of piece- 
work prices. Practical methods of determination. Time curves. 
Rate cutting. When justifiable. Examples. Day-work. Advan- 
tages of. Position of apprentices. The time house. Methods of 
management. Objects to be kept in view. Relation of time- 
keeper to cost-keeper. Time-keeper to be man of some technical 
knowledge. Reasons and advantages. Elements of cost-keeping. 
Division. 

Lecture V.—Wednesday, April 3rd.— Continued discussion of 
cost-keeping. Different requirements for different firms. Relation 
of costs-office staff to number of men employed. Materials, wages 
and establishment costs. Relation of cost-keeper to time-keeper 
and storekeeper. General outline of system to be adopted in 
various cases. Specimen ruling and specimen entries in the 
various books. Adjustments, allowances, and credits, Difficulties 
and how remedied. Wages and how entered. Discussion of 
amount of detail to be entered. General labour. How treated. 
Materials, how entered. Automatic analysis of wages and materials. 
Analysis and dissection of cost accounts. Cost summaries. Foun- 
dry cost accounts, Reasons for separate treatment. Detailed 
examples of foundry book-keeping. Amounts of various 
details. Coal and coke. Sand, _blacking ist 


with hand moulding. Comparison of claims of makers of plate 
moulding machines with actual results. Over-ail rates for various 
classes of castings. Costs of same. Details of indirect expenses 
with amounts of various items in pattern shop, machine shop, 
fitting shop, &c. oe the accounts, unitary method, 
curves of cost, how to be plotted. 

Lecture VI.—Thursday, April 25th.—Estimating and guessing. 
The proper position of guessing in the estimate. Relation of esti- 
mating c cost keeping. The three main kinds of estimates. The 
position of calculation in estimating. Calculation of wages and 
establishment costs. Contingencies: How to be calculated and 
guessed. Items to be added to estimate. Railway rates. Ship- 
ping rates. Delivery. Method of procedure. Methods of acquir- 
ing information outside the experience of the firm. Inquiries and 

rices. Catalogues: How to be treated. Price book: How to 
entered. Necessity for rapid methods of reference. Details of 
various books to be kept, with objects. Position of estimator in 
relation to purchase of stores. Estimates for outside erecting. 
Items to be included. Amounts of same. How determined. 
Illustrative details of actual estimates. Systematic comparison 
with costs. Continual correction of bases. How adjusted. Cal- 
culation of bases. Reduction of estimates and cost accounts to 
common bases, ——_ estimating. Remarks on estimates 


in general. Concluding remarks. 
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ALMANACS, DIARIES, &e. 


Mr. Harrison Ainsworth, of Hammersmith, has issued a monthly 
block wall calendar, in which the dates are clear and large. No 
attempt at ornamentation is made. 

We have received from Dorman, Long, and Co.. Limited, a neat 
pocket-book, which, besides containing a diary for 1901, is provided 
also with a large number of tables and a great deal of information 
useful to engineers. 

The Trent Navigation Company has sent us a wall calendar of 
the usual type. It comprises, besides tear-off sheets, a map 
showing the placesserved by the company, and photographic views 
of the company’s waterway. . 

The wall calendar of D,-Stewart-and €o.,—Limited;-Glasgow, is 
of the monthly block pattern, and is illustrated by two photo- 
graphic views of the interior of the erecting shop, one taken in 
F300 and the other in 1900, 


INsTrTUTION.—On Tuesday next, January 15th, Professor 
J. A. Ewing, F.RS., will deliver the first of a course of six 
lectures at the Royal Institution on ‘‘ Practical Mechanics 
(Experimentally Treated): First Principles and Modern Illustra- 
tions.” On Thursday next, January 17th, Dr: Arthur Willey will 
begin a course of three lectures'‘on ‘‘ The Origin of -Vertebrate 
Animals ;’ and on Saturday, January 19th, Prof. R. K. Douglas 
will deliver the first of two lectures on ‘‘ The Government and 
People of China.” The Friday evening discourse on January 18th 
will be delivered by Professor Dewar, his subject being ‘‘ Gases at 
the Beginning and End of the Century.” 


EconoMIcaL BripGeE ConsTRUCTION.—Two steel and concrete 
bridges of neat design and low cost have recently been built to carry 
road-ways overastream at Rye, U.S. The span between masonry 
abutments is 30ft., and the width is 42ft. between railings, includ- 
ing a 30ft. roadway and two 6ft. sidewaiks. There are six rolled 
steel joists, 20in. deep, 32ft. long, 6ft. to 7ft. apart, connected by 
transverse angle iron tie-bars. Across these are laid rolled steel 
joists 4in. deep, extending the full width of the bridge and spaced 
26in. apart. Over and around these beams is filled in a concrete 
floor, composed of one part Portland cement, two parts sand, and 
five parts of ljin. stone. This is shaped to form the proper crown 
for the roadway. For the footwalks, three lines of oak floor joists are 
fitted between the 4in. steel joists, with lin. plank floor, upon which 
is the concrete walk, this concrete being made with finely-crushed 
stone. The walk is 4in. thick. ‘The roadway is paved with special 
paving brick, grouted with cement, and at each end of the bridge 
the pavement ends with a course of stone kerbing 4in. thick and 
16in. deep. The handrail is of ornamental ironwork. The bridge 
is designed to support a uniformly-distributed load—including its 
own weight—of 5b0 ib. per square foot of surface. The total cost 
of each bridge, including the abutments, railing, painting, &c., was 
about £715. 

HIGH-SPEED SIMPLE ENGINES.—In a paper on the economy 
guarantee of high-speed simple engines, Mr. Armstrong, maker of 
the Ball engine, has stated that a difference of 1 per cent. in the 
amount of clearance, say from 7 to 8 per cent., meant a difference 
of 1 per cent. in steam consumption. The percentage increase in 
consumption due to back pressure may be found by dividing 14 
times the back pressure by the initialsteam pressure. An increase 
from 70 lb. to 801b. in the initial pressure made a difference of 
11b. in the consumption ; an increase from 90 1b. to 100Ib., #1b.; 
from 110 1b. to 1201b., $1b.; and from 80 Ib, to 1201b., The 
friction load was about 5 per cent. of the full load, and the friction 
water ption in pounds was equivalent to four times the 
area of the piston in square inches. His idea was to locate two 
points, one the total steam at friction load—obtained approxi- 
mately as just explained—and the other, the total steam at about 
the load corresponding to maximum economy. A straight line 
connecting the two should give the total steam consumption at 
any intermediate load. As a basis upon which to estimate the 
possible performance of an engine, along the lines but briefly 
stated in the foregoing, he has prepared a number of duty curves 
showing good economy, from which the following figures were 
taken both sides of the most economical point. In a 17in. by 
16in. engine, running at 225 revolutions per minute, with steam 
at 1001b. pressure, water rates of 27°21b., 26°8 lb., and 27 lb. per 
indicated horse-power per hour, and of 30 lb., 28°51b., and 28-4 lb. 
per brake horse-power hour were obtainable at 120, 160, and 200 
horse-power respectively. With the same size engine and same 
steam pressure, but a speed of 270 revolutions per minute, the 
ce ption for 160, 200, and 250 horse-power was 27°3, 26°6, and 


The charging book: How kept. Relation to cost-keeping. 
Difficulties with wages: How treated. Total output. Establish- 
ment accounts. Constitution of various methods of treatment. 
Prices of different materials and small stores. The establishment 
cost account retrospective. Adjustments during course of year. 
Difficulties with individual items’: ‘How obviated.. The treatment 
of capital charges and outlay on plant." Repairs. General labour. 
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‘taxes, Depréciation. “Summaries. Amounts of different depart- 
ménts in respect to wages paid. Details of establishment accounts 
in different departments. Foundry. Indirectexpenses, Amount 
of various details per annum per ton of output. Piecework prices 


difficulties. Machine and plate-moulding in practice. Comparison 


26°5 respectively per indicated horse-power, and 29°5, 28°7, and 
28°4 per brake horse-power. The curve of a 13in. by 12in. engine 
at 250 revolutions per minute and 951b. steam pressure showed 
that 30°4 lb., 29°5 Ib., 29°1 Ib., and 29°31b, of steam were used 
per indicated horse-power per hour when indicating 60, 80, 100, 
and 120 horse-power respectively. The brake horse-power con- 
sumption figures corresponding to the first three were 33°4]b., 
31°61b., and 30°91». respectively. Another curve of an engine of 
the same size, under similar conditions, gave for 80, 100, 120, and 
150 horse-power, 29°9 29°2 1b., 29°1 and 30°21b. per indi- 
cated horse-power hour oe ga The engines were tested 
with a surface condenser and Prony brake, and no correction was 


made for moisture in steam. 
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MAIZE FLAKING PLANT. 


THE use of maize during the process of brewing is largely 
ou the increase both in this country and abroad. There are 
brewers who maintain that the beer is improved by the 
addition of the maize. Chemically, malt contains a larger 
proportion of diastase than is necessary for the conversion of 
its own starch into dextrine. The maize, however, contains 
no diastase, and therefore requires to be mixed with malt for 
the process of brewing. The consequence of maize being 
employed for this purpose has been the introduction of 
special machinery for dealing with the grains and preparing 
them so that the resulting product may be readily used. It 
has been found that it is best to convert it into thin flakes, 
and for this special flaking mills are necessary. Among the 
principal makers of machinery for dealing with maize are 
KE. R. and F. Turner, Limited, of Ipswich, and we are enabled 
to give drawings of a factory recently erected by them for a 
large firm in the Eastern Counties. The principal interest 
of the plant is centred in the maize flaking machine, which 
we also illustrate, but before going on to describe this 
apparatus in detail, it may be of interest if we give a general 
sketch of the series of processes through which the grains 
pass before the final product is reached. 

A glance at the accompanying sections and plans will serve 
to give an idea of the arrangement of the machinery and to 
make the following explanation clear. The motive power is 
obtained from a horizontal cross compound steam engine, 
which drives by ropes on to the line shafting called No. 1. 
This revolves at 150 revolutions per minute, and is carried by 
brackets hanging from the underside of the first floor. It is 
connected by belts to line shafting No. 2, which is hung from 
the underside of the third floor, and also runs at 150 revolu- 
tions per minute. From this, again, a third line of shafting, 
carried on the wooden rafters of the roof of the factory, is 
driven, and it runs at the reduced speed of 55 revolutions per 
— The capacity of this particular plant is one ton per 

our. 

The raw maize is brought into the mill by means of an 
elevator reaching from the und floor to the top of the 
building, this elevator being driven from the third-floor shaft- 
ing. From the conveyor the maize goes to the cleaning 
machines, where any impurities larger than the grain itself 
are got rid of, as are also any seeds which are smaller than 
the grain, and finally all the lighter portions are sucked out 
by means of a suction fan. The cleaned maize then passes 
to the degerminating plant, which consists of two break rolls 
which are furnished with four rollers each. In these the 
maize is broken up into four or five pieces, thus releasing the 
germ. The product from the rolls then passes to a powerful 
aspirator where the branny and germy portions are lifted out 


MAIZE FLAKING ROLLS 


‘by suction, and the heavy portion, called “ purified 


grits,’ which forms the bulk of the grain, passes 
into a bin which is placed on the third floor. From this bin 
the grits pass into a machine called a gelatiniser, situated 
below it. This machine consists of cast iron cylinders, con- 
taining worms, into which steam, together with a certain 
amount of water, is turned. The maize is partially cooked 
on these worms, and then passes to a lower part of the 
gelatiniser, where a worm is encircled by a steam jacket. 
Here the cooked maize is partially dried. The gelatinised 
grits pass downwards from the gelatiniser to the flaking rolls, 
of which there are eight, which we shall presently describe in 
detail. The heavy pressure applied to the grits‘as they 
pass through these rolls converts them into thin flakes, 
which are almost transparent. These are collected by 
a special form of conveyor and delivered into an elevator 
which carries them to the top of the building again, from 
whence they pass on to a vertical dryer, in which they are 
subjected to a large volume of air heated to about 200 deg. 
Fah. The dryer is so arranged that the air enters from the 
middle and passes through a thin column of flakes as they 
descend in the annular space of the dryer. From the dryer 
the fiakes pass on to a rotary sieve, in which the fine dust is 
taken out and also any large particles which may remain are 
removed. From the sieve they are taken to the sacking 
apparatus, and are filled into sacks ready for despatch to the 
brewers. This, in a few words, is the whole of the process 
performed in the manufacture of flaked maize. Practically 
all the apparatus employed is special machinery employed 
only for this particular purpose. 

The actual flaking is carried out by means of the machine 
which we illustrate above. From these the general 
construction of the apparatus can readily be seen. It con- 
sists essentially of two rolls, which touch one another, and 
the pressure between which can be regulated by means of 
the two hand wheels in the front of the mill, two helical springs 
being compressed and lending a certain amount of elasticity 
and preventing jars. The rolls are of chilled iron, 30in. long 
and 18in. in diameter. The bearings, as will be seen, are of 
great length, and are provided with automatic lubrication. 
There are two pulleys, each driving one of the rolls. These 
pulleys are in their turn driven by belts off a line shafting, 
one of the belts being crossed so as to allow the rolls to 
revolve towards one another. So as to prevent the flaked 
maize adhering to the rolls, each of the latter is provided 
with two scrapers, which are kept against the rolls with 
adjustable springs, the adjustment being made from the 
outside of the machine. The grits are fed in at the top by 
means of a belt-driven shaking arrangement, and the flat- 
tened flakes descend into the hopper below to be dealt with, 
as already described. 


In detail the actual functions of the various machines 
connected with the process are as follows:—The zigzag 
separator cleans the grain, taking out the larger and smaller 
impurities, and also, by means of a powerful fan, the light 
dust. There are four pairs of fluted rolls, the first two 


18* 30 Flaking Rolls. 


gelatinised grits from the gelatiniser, and by means of great 
pressure applied through stro 
thin flakes. The preliminary drier roughly dries the flakes 
before they pass into the drier. The drier thoroughly dries 
the flakes by means of a current of air heated to about 


springs, convert them into 
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DETAILS OF FLAKING ROLLS 


pair break the grain, enabling the grits—the main product— 


200 deg. Fah.; and the rotary sieve receives the flakes from 


to be separated from the bran, germs, &c., and the other two | the drier, takes out any dirt or large impurities, and delivers 


pairs further reducing these bye-products, which are used 
for cattle food. The sifters receive the products from the 
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the flakes to the sacking department. 
The material is elevated four or five times to the top of 
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MAIZE FLAKING FACTORY—PLANS OF FLOORS 


break rolls, and separate the different parts. The aspirator ; the building before its final conversion into flakes. First, as 
purifies the grits—the main product—taking out the branny | the whole grain before any treatment; secondly, from the 
and germy portions by suction. The centrifugal machine | first break rolls to the sifter; thirdly—only for part of the 
receives the material from the last break rolls, separating the grits, as some are taken out after the first break from the 
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MAIZE FLAKING FACTORY-—SECTIONS OF BUILDING 


meal—used for cattle food—from the bran. The gelatiniser second break rolls to sifter; fourthly—or thirdly—from 


receives the purified grits from the bran in which they have 


been deposited after separation by the break rolls, sifters, and | 


| 


the sifters to the grit bin; and fifthly—or fourthly—from 


the flaking rolls to the drier. The engine driving this plant— 


aspirator, partially cooks them by means of steam and water, | namely, to produce one ton of flakes per hour, will carry an 


and then roughly dries them. 


The flaking rolls receive the economical load of 145 indicated horse-power, and a maximum 
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of 200, working at 120 1b. boiler pressure. The cylinders are 
llin. and 19in. diameter by 28in. stroke, and the engine is 
fitted with the Turner-Pegg patent Corliss gear. 


TRUSTS IN THE TWENTIETH CENTURY. 
On the lst January the Scarborough Post published a 
special edition, dated January 1st, 2001, which is a fore- 
cast of the real issue’ of the journal for that date. We 
are all familiar with various efforts of the imagination 
which have taken a somewhat similar form. These are 
mostly fanciful, humorous, and evanescent. It has re- 
mained for our contemporary to approach the subject in 
a philosophical spirit. We gather from internal evidence 
that most of the work is the work of one pen, or, if not, 
that the influence of the editor has been used to excellent 
purpose in the way of producing unity of sentiment and 
harmony of style. The whole paper is worth reading, 
and reading with care. We reproduce one article, which 
is very suitable to our pages, and is a suggestive and 
thoughtful forecast, which we commend to the considera- 
tion of our readers. 


Combinations of capital for the greater control of markets, the 
cheapening of production, and the securing of enhanced profits 
are no new things with us. They were the natural outcome of the 
joint-stock concerns and the feverish industrial unrest of the latter 
part of the Nineteenth Century. Political economists and social 
students of the period were much exercised as to what the even- 
tual effects of combines would be upon the industrial advancement 
of the country, many authorities holding that by the ultimate 
crushing of individual effort and healthy trade rivalry, we should 
lose our industrial supremacy. It was also contended that the 
policy was sapping free trade, which at that time was with us a fixed 
principle, and had never been seriously threatened, and that by 
getting control of the markets and stifling competition, capital 
would be able to send up the price of necessities. On the other 
hand, it was held that combines cheapened production, facilitated 
distribution, and, by the consolidation of the markets, placed 
British industries in a better position to cope with foreign com- 
petition. There is little doubt that individual effort and push had 
much to do with giving England its commercial supremacy, but 
competition reached such a stage that to save the position restric- 
tion had to come from somewhere. Coal owners and agents, iron- 
masters, millers and bakers, &c., began to fix the minimum prices 
at which they would sell their commodities ; carrying companies 
who called regularly at certain ports with passengers or cargoes, 
or both, and who for years had cut tariffs, began to see the 
stupidity of a policy of the kind, and either fixed rates by agree- 
ment or combined under one company. The large insurance com- 
panies which had been competing and quoting for every case, 
adopted tariffs, and by this means not only got bigger premiums, 
but reduced the cost of management. Great combinations took 
place in the textile industries, and, in fact, the foundations of 
present-day trusts were firmly laid before the close of last century. 

The process of the absorption of many concerns under one head 
was very gradual in this country, but not so in America, which at 
that time was becoming one of our serious competitors, not only 
in the markets of the world, but even in our own markets, Free 
trade made monopoly with us almost impossible, so that the 
original combines had little appreciable effect upon the price of 
commodities, Capital, in fact, was combining to avoid y 
competition with capital, and further, by reducing the cost of 
management, and production, and distribution, to enhance the 
value of investment. In America the case was vastly different, 
not because capital was less scrupulous, but because of the enjoy- 
ment or otherwise of protective tariffs, which to a great extent 
closed the markets of the United States to the competition of the 
world, and thus gave capital a chance of cornering an industry, 
and the trusts becoming huge moncpolies. Ina period of twenty 
years—from 1890 to 1910—the price of meat went up in America 
100 per cent. ; in the United Kingdom, during the same period, it 
went down 25 per cent. Our markets were open, and we were 
actually buying the surplus meat of the American trust at less 
money than we could grow meat at ourselves, and at a very much 
lower figure than that at which it could be procured upon their own 
markets, They had cornered the industry, could buy at their own 
prices, as the farmer had no option, there being practically no 
open market, and sell at their own price, as was proved by the 
fact that, although paying less for cattle than at the inception of 
the combine, they were getting an increase of cent. per cent. for 
the meat. Such a state of affairs could only possibly exist under 
the system of protective tariffs, and capital, knowing this, began 
to get control of one of the political parties, which it eventually 
absorbed. The instance given above was only one, of course, of 
very many. Wheat and foodstuffs were frequently cornered for 
short periods, an artificial shortage causing the rise for which 
capital was working. Permanent trusts captured the woollen and 
textile industries, paper making, the oil and silver districts, the 
manufacture of machinery, &c., until the States, at the end of the 
century, were entirely trust-ridden. 

But to get back again to this country. The concluding two 
years of the Nineteenth Century witnessed feverish haste in the 
formation of trade combinations, only few of which were complete, 
and, in consequence, many of them were unsuccessful. here 
the combine was wide enough to command the markets, success 
followed, but many of the older and more conservative firms in 
some industries held aloof, preferring to conduct their business on 
the old lines rather than join limited liability companies, which at 
the period under notice had none too savoury a reputation. The 
opening years of the Twentieth Century witnessed a wholesale 
weeding out of the concerns more or less bogus and over- 
capitalised, and the reputation of joint-stock concerns, after the 
nervousness caused by the almost endless failures had subsided, 
rose in favour steadily. Another factor which brought about this 
state of affairs was the stringent revision of the Company Laws, 
passed during the Marquis of Salisbury’s last Government, which 
made it impossible for the professional men engaged in flotation to 
net oo? agua ga fees without disclosing the fact to the subscrib- 
ing public. A gradual absorption by the trusts went on early in 
the century, but nothing approaching the monopolies of to-day 
were created, as free trade admitted of unceasing outside com- 
petition, and combines tended rather to the lowering than the 
enhancing of prices, for with every saving in management expenses, 
and every introduction of labour-saving machinery, prices went 
down to meet the increasing competition of the foreigner. Thus 
in the United Kingdom the gradual swallowing of the individual 
trader passed with little or no comment, as the price of the luxury 
or necessity to the consumer was not affected. In fact, by the 
consolidating of minor concerns and the cheapening of productivn 
and distribution prices were lowered, and except for the temporary 
dislocation of certain classes of workers, the higher grades, trusts 
appeared to be to the advantage of the community. They were 
certainly to the advantage of both the skilled artisan, manual 
worker, and investor. Thus while, originally in the United States, 
and later in Germany, Canada, and Australia, trusts had developed 
into grinding monopolies in the United Kingdom, checked by 
free trade, combines of capital tended towards the betterment of 
the masses, 

The adoption of protective tariffs in this country, which was 
mainly owing to the pressure brought to bear by the Colonies and 
dependencies, and capital invested in industrial undertakings 
abroad, revolutionised the position of our trusts. It made capital 
paramount, and within a very short period we had the amalgama- 
tion of competing combines, and the formation of the crushing 


trusts of to-day. With the tax on imports, the opportunity of 
capital arrived, and, as usual, it was not slow to take Syme 3 of 
the altered state of affairs. A féw years have proved the relent- 
lessness of monopoly. ‘To-day the position is one of grave import. 
Our food markets are absolutely in the hands of the trusts. They 
fix —— of our breakfast and lunch and dinner ; every neces- 
sity and luxury of the table is in their hands ; they clothe us, and 
house us, and bury us. Labour, after a struggle of centuries, has 
become subservient to capital ; but labour not said the last 
word. For the moment it is paralysed ; but if the history of the 
century is any guide, the hundred years upon which we have 
entered will see a struggle between the competing forces, which, 
even if it does not see the shattering of existing forms of govern- 
ment, will at least restore to labour its proper place in economics. 


THE INTERNAL ARCHITECTURE OF STEEL.* 
By Professor J. O. ARNOLD. 


THE theory of the close analogy of steel to a crystallised igneous 
rock was enunciated by Dr. Sorby in 1864, and has by the labours 
of many distinguished metallurgists been fully established. 
Amongst those who have contributed to this result may be specially 
mentioned the names of Behrens in Holland, Martensin Germany, 
Sauveur in America, and Stead in England. A type illustrating 
this analogy is granite. In granite we have segregated specific 
constituents of approximately definite composition and hardness, 
viz., mica, felspar, and quartz. So in very hard steel we have of 
fairly constant composition and hardness the constituents pearlite 
and cementite, or in softer steels the constituents pearlite and 
ferrite. All these constituents were discovered by Sorby and 
named by Howe. The case of steel, however, is far more com- 
plicated than that of granite, so that the analogy only holds 
good up to a certain point. To exhaustively treat the internal 
architecture of steel in a single paper is impossible ; therefore I 
purpose to present only a skeleton outline of the subject. In the 
infancy of micrographic analysis some metallurgists vastly under- 
rated its usefulness. At the present time there is a tendency on 
the part of certain workers to overrate its capabilities, and 
tou come to specific conclusions concerning the nature of 
steel on micrographic data alone. Both these extreme views 
are erroneous. Micrographic analysis of steel is of great 
importance, and is likely to become still more important 
in the future. But it must be remembered that per se it is 
not only of little value but possibly misleading. Micrographic 
analysis should be strictly an auxiliary to aid in coming to 
a correct idea as to the nature of a steel which has failed 
and caused a disaster, and its indications are only valuable when 
correlated with the analysis and mechanical properties of such 
steel. The elements—other than iron—-of ordinary steels, the 
components of which can be directly recognised by the microscope, 
are only two in number, viz., carbon and sulphur. Of these, very 
small percentages can be readily detected as carbide or sulphide. 
The latter constituent, however, has been curiously neglected by 
most metallographists. The elements phosphorus, _ silicon, 
chromium, nickel, tungsten, &c., can only be recognised indirectly 
by their influence on the carbide of iron and the crystallisation of 
the mass. It is also necessary here to recall attention to the fact 
that at a yellow heat, 1100 deg. Cent., the elements of steel have 
been divided into migratory or mobile and fixed or immobile 
elements. The mobile elements are carbon, sulphur, phosphorus, 
and nickel. It is not yet definitely known if fixed elements, such 
as manganese and silicon, may, in combination with carbide or sul- 
phide of iron, become migratory. 

The micrographic features marking the passage of pure iron into 
steel as the carbon rises are shown by the series of drawings 
exhibited. Pure iron appears as polygons formed by the inter- 
ference of allotrimorphic crystals belonging to the cubic system. 
From a mechanical point of view the internal structure of these 
polygons (which are sometimes incorrectly termed “ grains” or 
even ‘‘ blobs”) must be considered to be built up from crystalline 
and not from molecular units. On the addition of carbon to the 
iron to the extent of, say, 0°3 per cent., one-third of the iron is 
converted into “true steel.” In unhardened steels this ‘‘true 
steel” or pearlite consists of 87 per cent. of iron holding in 
suspension 13 per cent. of carbide of iron Fe3C in the forms of 
minute plates or granules. These areas are on etching with very 
dilute nitric acid automatically stained dark brown with a car- 
bonaceous colouring matter liberated by the acid, the iron or 
ferrite remaining bright. On adding 0°6 per cent. of carbon 
the structure contains two-thirds of ‘“‘true steel” ; in other words, 
whilst the 0°3 per cent. steel consisted of one-third pearlite 
in a matrix of two-thirds ferrite, the 0°6 per cent. steel 
consists of one-third ferrite in a matrix of two-thirds pearlite. 
On adding 0°9 per cent. carbon the iron becomes ‘“satu- 
rated,” and the whole structure is pearlite, or ‘‘true steel,” 
on adding, say, 1°2 per cent., carbon the metal is found to be 
super-saturated, and consists of a matrix of pearlite forming large 
cells, the walls of which consist of cementite, that is, the 0°3 per 
cent. of surplus carbon combined with its equivalent in iron to form 
the compound, normal carbide of iron, Fe3C. Saturated and 
super-saturated steels are used mainly for machine tools, whilst 
sub-saturated steels are employed for structural purposes, and 
are hence of vital interest to the engineer. Structural steels are 
usually low in silicon, sulphur, and phosphorus, but their pro- 
perties are not identical with pure iron and carbon steel from the 
fact that they contain about 0°5 of manganese. To understand 
the influence of the manganese it is, however, necessary to first of 
all examine the properties of unsaturated steels consisting of 
nearly pure iron and carbon. Nearly pure iron—Fe 8 
per cent.-—- when fused and afterwards forged, has under 
normal conditions a maximum stress of about 20 tons per 
square inch, an elongation on 2in. of about 50 per cent., and 
a reduction of area at the point of rupture of about 80 per 
cent. Its elastic limit is low, being only about 11 tons per 
square inch. The addition of 0°3 per cent. of carbon—a typical 
mean percentage for structural steels—greatly modifies the fore- 
going figures. The elastic limit rises to about 17 tons per square 
inch. The stress to about 27 tons per square inch. The elonga- 
tion per cent. on 2in. falls to about 37 per cent., and the reduction 
of area to about 60 percent, If, however, a normal steel giving 
the test just specified be subject to a drastic annealing, its 
mechanical properties—without alteration of chemical constitution 
—are profoundly modified. The limit falls to nine tons, the 
maximum stress to 23 tons, whilst the ductility as measured by 
elongation and contraction of area remains practically unchanged. 
The chemical composition being the same, it remains for the 
microscope to determine the cause of the decisive fall in the limit 
and ultimate stress caused by annealing. A glance at the diagram 
will show how remarkable is the change in the internal arrange- 
ment of the constituents. The long, straggling veins, or small 
patches of granular pearlite, have changed to compact laminated 
areas partially surrounded by cell walls of cementite. This struc- 
ture reduces the extra tenacity conferred on the iron by the 
carbide to its minimum. In fact it may be taken as a law that 
the more finely divided and diffused the carbide, the higher the 
limit and maximum stress. The case of a steel with 0°3 per cent. 
of carbon, containing also about 0°6 per cent. of manganese, will 
next be considered, such material being in regular use practically. 
The influence of the 0°6 per cent. of manganese is very remarkable. 
It raises the elastic limit from 17 to 25 tons, the ultimate stress 
from 27 to 35 tons, whilst the elongation on 2in. falls from 37 to 
29 per cent., and the reduction of area from 60 to 47 per cent. 
The influence of annealing on the manganiferous metal is also very 
marked, but differs in its nature from the effect produced on pure 
iron and carbon steel.; because, whilst a decisive fall in limit and 
stress takes place, this—as is not the case in the carbon steel—is 
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accompanied by a distinct increase in ductility. The limit and 
stress fall about 7 tons each, the elongation rises 6 or 7 per cent., 
and the reduction of area about 10 per cent. These mechanical 
differences are correlated with distinct alterations of micro-struc- 
ture. The differences between the carbon-manganese steel and the 
nearly pure carbon steel are due to two causes—(a) The stiffening 
of the iron matrix by the manganese diffused through it; (b) the 
fact that the mobility vf carbide of iron is much retarded if the 
iron matrix contains an appreciable quantity of manganese—say, 
0°5to1‘0 percent. Ti.e fact specified under (+) causes the car- 
bonised regions of the manganese steel to be distinctly larger in 
sectional area than in the pure carbon steel, and also keeps the 
carbide in a finer state of division, practically preventing any 
formation of carbide laminz. On annealing, however, the factor 
(b) is almost eliminated, and the difference in the mechanical pro- 
perties of the respective annealed steels are mainly due to the 
influence of the manganese on the iron matrix ; that is to say, the 
limit and stress are greatly raised whilst the ductility is relatively 
little reduced. It should be carefully borne in mind that the fore- 
going data have reference only to worked steels, and not to steel 
castings, which — quite different properties, and generally 
are not comparable with forged steels. 

Having briefly sketched the chemical, mechanical, and micro- 
graphic features of typical constructional steel, the author has to 
call attention to matters of vital importance in connection with such 
steels, and also to confidently state that the mechanical tests 
specified by engineers do not invariably form a guarantee that 
such a steel is fit for its purpose, or that it will not fail in work, 
causing possibly a deplorable loss of life. Both engineers and 
metallurgists have now to face the uncomfortable fact that a steel 
may bend double cold without any sign of rupture ; it may stand a 
satisfactory tensile test showing a good elastic limit, a sufficiently 
high ultimate stress, and at the same time possess a high ductility 
as measured by elongation and reduction of area per cent.; then 
nevertheless such steel—or indeed wrought iron—may suddenly 
rupture without elongation under a stress far below its elastic limit. 
The explanation of the foregoing facts is that mechanical tests 
cannot determine whether or no the structural constituents of a 
steel will cleave under long-continued and severe vibratory stresses. 
It is to the microscope that engineers must look for this informa- 
tion. Rupture under vibration may be of two classes :—(1) Inter? 
constitutional cleavage taking place along the junction lines of two 
constituents ; (2) inter-crystalline cleavage taking place along the 
junction lines of like crystals. In addition to the foregoing, Stead 
has shown in an isolated case that the brittleness of some steel 
sheets was due to an internal cleavage of the secondary crystals of 
iron, resembling a true mineral cleavage. In this case, however, 
the mechanical tests detected the brittleness of the material 
previous to Stead’s able micrographic demonstration of its cause, and 
such cases are rare and unconnected with the phenomenon at 
present under consideration. The metallographists’ knowledge of 
the structures liable to sudden fracture without elongation under 
vibratory stresses is by no means complete, but the following 
appearances are, in the author’s experience, indicative of dan- 
gerous steels:—(a) ‘‘ Loose” inter-crystalline ferrite joints, é.¢. 
junctions which develop rapidly with very slight etching ; (4) a 
“‘trellis work section,” in which the laths are ferrite or iron, and 
the spaces are pearlite or steel ; (c) cellular structures of any kind. 
With reference to type (a) it is not yet clear if such joints are 
“loose” owing to actual inter-crystalline spaces, or are due to the 
mode of intersection of the axes of the secondary crystals—build- 
ing up the large allotrimorphic crystals—which secondary crystals 
have different orientations in adjacent primary crystals, In 
either case the cause of the phenomenon is thermal, and is ee 
bably often due to too high an initial temperature. Type (4) is 
obviously liable to inter-constitutional cleavage between the long 
lines formed-by- the junctions between the iron and steel. Type 
(c) is extremely dangerous not only from the palpably weak arrange- 
ment of the constituents, but also from the fact that frequently 
the coefficient of contraction of the cells is. not identical 
with that of the cell walls. A well-known example of 
fragility of such strictures is, say, a No. 5 cemented bar which has 
pearlite- cells bound together by thick cementite walls ; the latter 
contract during cooling to such an extent that the mass is very, 
feebly held together, and blows from a hand hammer will brea’ 
up a 3in. by fin. bar with ease. The constituent sulphide of iron 
seems only to exist in steels very low in manganese. It is readily 
recognised by its pale-brown colour, which sharply contrasts with 
the brilliant white of carbide of iron, The sulphide may exist in 
three distinct forms :—(1) As globules or ovoids ; (2) as thin laminz 
of an irregular oval shape ; (3) as cell walls presenting in section a 
mesh-like appearance. The first-named form is that in which 
sulphur exerts the least injurious effect. The second form is pro- 
duced when an ingot is re-heated to such a high initial temperature 
that the globules of sulphide become liquid, and are hence rolled 
out into laminz just as the slag globules in wrought iron are. This 
form must be regarded as dangerous, more so than the correspond- 
ing slag lamine in wrought iron. The last named are fixed, 
whereas the mobility of iron sulphide at a full red heat may cause 
it to invade and render rotten the iron in its vicinity. ‘ 

The third or meshed form rarely occurs in forged steel, though 
frequently in small steel castings before annealing. It is invari- 
ably a most dangerous constituent. To take an extreme experi- 
mental example, 1 per cent. of sulphur arranged in this manner 
entirely destroys the ductility of iron and reduces the ultimate 
stress to the absurd figure of two tons per square inch. The 
micrographic recognition of sulphur also presents other peculiar 
features. Before etching, if the plane of section be above the 
maximum diameter of the globule, the constituent appears as a 

e-brown structureless plate. If, however, the plans of section 

below the maximum diameter, the piece drops out during the 
polishing, and the cavity fills with rouge. On etching all but very 
— masses of sulphur are dissolved out, leaving a dark-brown 
residue. During the polishing particles of sulphide remaining i 
situ become slightly in relief owing to their hardness. This raised 
point protects a circular region of iron in its vicinity from 
the action of the polishing block, and hence such iron remains 
bright and metallic. On etching the very dilute nitric acid em- 
ployed liberates H.S from the sulphide, and the gas produces 
irdiescent colour films on the bright iron, The place formerly 
occupied by the sulphide now appears as a dark spot in the middle 
of the coloured circle or streak. On slightly yt “a ishing the section 
on the rouge block, all sulphide cavities are filled with rouge and 
appear as bright red spots, streaks, or meshes, distinctly locating 
the sulphide, but considerably exaggerating its sectional dimen- 
sions. In steel containing manganese, sulphur appears as dove- 
coloured MnS, nearly always in globules or ovals, sometimes as 
oval laminz, but in the author’s experience very rarely as meshes, 
manganese seeming to almost entirely prevent the formation of 
cells walls of sulphide. 

In concluding the scanty and suggestive outline of the subject 
sketched in this paper the author wishes most strongly to deplore 
the manner in which pure eee continue to ignore the work of 
steel metallurgists on the physics of ircn and steel ; the result being 
that what might have been very valuable researches on the mag- 
netic properties of steel cannot be accepted as reliable by the 
metallurgist, because he knows that although the researches have 
been conducted with much skill, nevertheless at the outset the 
ee almost invariably neglects the most elementary metal- 
urgical precautions simply because, as a doctor of science remarked 
to the author, “ physicists cannot find time to read the technical 
papers.” The obvious retort to such a plea is that physicists can 
often find time to make elaborate researches under conditions 
which render even approximate accuracy impossible. To put the 
foregoing indictment into definite and concrete form, take a series 
of steel bars, upon which deterininations of. permeability and 
permanent magnetism are about to be made for correlation with 
carbon percentages. Many such determinations have been made, 
but the results are of more than dubious accuracy. The analyses 


are given, but it is seldom stated whether the drillings for analysis 
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were taken from the bar or the ingot. The previous thermal 
history of the steel is never stated, and, indeed, is generally un- 
known. ‘Yet it is of the greatest importance that such data should 
be given. The analysis of the ingot and bar in high carbon steels 
are never identical. 

Then again, no micro-sections of the bars or rings cver seem to 
be made, and this is a feature of vital importance to secure reliable 
results. . The average. bar of hard steel as it comes from the rolls 
consists of an attenuated outer ring of nearly carbonless iron, then 
a ring of soft steel, then a ring of saturated steel, then the true 
supersaturated structure, say, of 1°5 steel. As often as not, the 
physicist gets the bars rolled nearly to size, cleans them up and 
reports the results,obtained from such a concentric compound bar 
as those correlated with a steel throughout which is evenly diffused, 
say, 1 Spercent. It is not necessary to further comment upon the 
hopeless initial error involved in such proceedings. How toremedy 
such a deplorable state of affairsis not clear. Pure scientists will not 
read the work of the applied scientist because it is published in 
technical papers. _ Purely scientific societies, such as the Royal and 
Chemical, will not recognise applied work, nor will they allow papers 
on such subjects to be published in their ‘‘ Proceedings.” The net 
result is that the pure physicist and the applied physicist, instead 
of working. together, the one supplementing the work of the other, 
are at cross pur} and such a state of things cannot be con- 
ducive to the advancement of science. 


» THE SUPPLY OF FIELD GUNS. 
lente ‘[Po the Editor of the Times.” | 

Sik, —Our attention has been called to the reply of the Secretary 
of State for War to a question asked by Sir Howard Vincent— 
the Times, December 15th, 1900—in which Mr. Brodrick is 
reported to have said that: orders for field guns were given by the 
English Government. to Germany because English makers could 
not take. them,-and comparisons most injurious to English manu- 
facturers were made, while, no doubt inadvertently, in Mr. Brod- 
rick’s reply no reference is made to the totally different condi- 
tions under which the orders in question were given. 

We are sorry that, owing to circumstances connected with the 
illness and death of Lord Armstrong, we have been unable at an 
earlier date to correct the erroneous inference which we feel sure 
will be drawn from Mr. Brodrick’s answer, and which is that 
German manufacturers can make field artillery material quicker 
than their English riva!s, and we regret that the answer should 
have been entirely misleading, and, however unwittingly made, 
entirely unjust. 

It is essential in any fair comparison that the conditions under 
which competitors work should be the same, but in this case the 
conditions were utterly and entirely different. 

The German makers were unfettered by being obliged to work 
to the English Government designs. They were allowed to supply 
guns and carriages of their own stock pattern, and from the in- 
formation’ at: oursdisposal we know that these patterns are of 
designs far easier tomake than are those which have been placed 
in our hands by the War-office. ° 

In the German carriage, for example, wood scarcely enters into 
the construction at all. “ The trails are constructed of steel tubes, 
and the wheels are made entirely of steel. In the Royal Arsenal 
design—an admirable one—the trail is difficult of construction, 
requiring most careful manufacture, while the wheels also are of 
an expensive pattern, requiring long-seasoned cleft English oak 
spokes and ash felloes, the naves and pipe-boxes being of a 
modified pattern. © 

We now turn to the question of the batteries to be supplied by 
the English makers. 

In all work of this description made in England, absolute inter- 
changeability of the component parts of the gun and carriage is 
rightly insisted on—that is, any part of one gun or carriage must 
be available for use on any other gun or carriage, whether such 
gun or carriage is made in the Royal Arsenal or by makers outside 
of the Government.‘ 

We doubt*if the interchangeability of parts, inter se, is in the 
German batteries carried to anything like the same extent as it is 
in the English ; but at any’ rate the interchangeability with the 
guns of other makers has been necessarily dispensed with, the 
guns and: ¢arriages being of totally different patterns, and makers 
alone can appreciate the enormous increase in rapidity of delivery 
involved: in the relaxation of being allowed to make solely and 
altogether to the makers’ own designs. 7 

We may point out that in the case of the battery presented. to 
Field-Marshal Lord Roberts by Lady Meux, the battery was com- 
pleted in about six weeks from the receipt of thesmaterial, and 
we may add that had a large number of batteries of the same 
pattern beeu ordered’we could have Continued to delivér at the 
rate of a battery of ‘six guns, carriages, and limbers per week. 

Again, all English work is subjected to a most rigorous and 
exacting inspection, not only on completion, but at all stages 
during manufacture, and it is summarily rejected if it fails to 
comply, even in minute defails, with the specification. It-is, we 
think, quite certain that no correspondingly rigid inspection has 
been exacted in the case of the German material. ; 

The writer was informed verbally, late ‘in January or early in 
February, that eighteen batteries would be ordered from Elswick, 
and we took immediate steps to procure the necessary materials 
and to make, so soon as we had the information, the necessary 
tools and gauges, Some portion of the material was found, when 
the drawings were received, to be inapplicable to the designs, and 
fresh material had to be provided ; but it is sufficient, in order. to 
show the difficulties with which we had to contend, to mention that 
the model of the breech block, from which our tools and gauges 
had to be made—a work which would occupy five or six weeks— 
was only received by us on June 2nd, and that no less than fortys 
six drawings of details, either original or alterations to previgu- 
designs, were’ received by us between July lst and the middle of 
September, the date when we commenced to deliver. 

Ve are quite aware that every effort was made to supply us 
with the required information with as little delay as possible, but, 
on the other hand,’so’soon as we had that information everything 
in our power to expedite delivery was done. 2 

Since the middle of September we have delivered seventy-eight 
guns—that is thirteen ‘batteries of guns—and sixty. carriages. and 
limbers—that is ten batteries of carriages and limbers, or more 
than a battery every tei days. 

To one other point’ in the reply of the Secretary of State we 
venture to’ calléattention, and that is the continuity of supply 
referred to by him.’ Now we have, for many weeks, completed the 
initial steps: in'the manufacture ‘of all’ the batteries entrusted to 
us, and shquid more be wanted there will be a break of continuity 
in supply corresponding to the interval between the completion. of 
the initial manufacture we have referred to and the receipt of a 

We apologise for the length of this letter ; our excuse is that if 


is of importance,’ both to ourselves and to the country, that the | 


causes of tf'slowness of supply to which the Secretary of State 
has alluded-should be thoroughly understood ; and we venture to 
add that thé establishments of this firm at Elswick and at Open- 
shaw have powers‘of production second to those of no other firm 

We think also that it would be a national calamity were it to be 
supposed that the existing manufacturing resources of the country 
were unequal to the supply of any amount of warlike material 
that may be required. 

The slowness of supply in the present case arises from, the’ fact 
that during the last quarter of a century hardly any field batteries 
have been ordered from private makers. The main causes of delay 
in the supply of new and difficult patterns are alluded to above, 
and we submit that they cannot, on the whole, be attributed to the 
manufacturers, while we further distinctly assert’ that had the 


foreign makers referred to been placed in the position in. which 
the English makers were placed they could not have manufac- 
tured these guns and carriages in so great numbers, or in so short 
a time, as has actually been accomplished by us. 

We are, Sir, your obedient servants, 

For Sir W. G. ARMSTRONG, WHITWORTH, AND Co., 
LIMITED, 
A. Nose, Director. 

Elswick Works, Newcastle-on-Tyne, January 2nd. 

[Reference is made to this letter in a leading article.—Ed. The E.] 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

ENGINEERS, so far as prices of material are concerned, have little, 

if any, cause for complaint at the tone of the first Birmingham 

quarterly meeting of 1901, which was held to-day—Thursday. 

For alike steel and manufactured iron and pig iron were 

easier to buy than they have been for some months past. The 

result was that a good deal of new work was given out, though 
engineering firms seemed inclined to wait somewhat longer, 
wherever they were able, before committing themselves too deeply, 
it being their opinion that most descriptions of iron will be still 
lower before long. It has been well said that ‘‘’tis an ill wind 
that blows no one good,” and the truth of the proverb is asserting 
itself. The trade wind has been a favourable one up to lately for 
nearly two years, and even now that it has changed it has the 
compensating element of enabling engineers and other manufac- 
turers to obtain supplies of material at less exorbitant rates than 
hitherto ; whilst with respect to the iron and steel firms them- 
selves, the lower values have had the result of bringing out orders 

which previously had been withheld. There was therefore a 

rather more cheerful tone observable to-day among both buyers 

and sellers than might have been expected, though the amount of 

trade done and the level of values were, of course, very much the 

trade boom prices of last spring or early summer, since which 
riod the reaction has been gradually in progress. 

Marked bars to-day were quoted £9 bs. to which figure—as 
last week intimated—they were reduced on January Ist by a drop 
of £1. This time a year ago they were £11, and the present price is 
therefore a reduction of 30s. on the twelve months. It is also a 
reduction of 40s. upen three months ago. A good business was 
done to-day, the latest reduction bringing buyers forward, espe- 
cially in connection with railway and rolling stock work. Un- 
marked bars were quoted to-day at the £8 to which—by a lds. 
reduction—they were brought on December 28th last. This is 
35s. lower than last quarterly meeting, and 50s. lower than this 
time a year ago. The past quarter has been a severe one alike for 
the marked and unmarked bar houses, the tendency of values hav- 
ing been—as the above figures show—a decidedly downward one 
from the previous high standards. 

Galvanised corrugated sheets were quoted to-day £12 f.o.b. 
Liverpool, or 10s, reduction on the quarter, and £3 reduction on 
this time a year ago. Black sheets are quoted £8 7s. 6d. to £8 10s. 
for singles ; doubles, £8 10s. to £8 12s. 6d.; and trebles, £9 2s. 6d. 
to £9 5s. At the previous quarterly meeting doubles were quoted 
£9 5s. to £9 10s., and are therefore easier to buy on the quarter by 
15s. or 17s. 6d. The present price is in consumers’ favour, com- 
pared with this time a year ago, by from £2 to £2 7s. 6d. Hoop 
iron is £8 15s., and nail rod and rivet iron £8 5s. to £8 15s. 

There was a good deal of complaint at this afternoon’s gathering 
of the continuance of American competition. Large quantities of 
steel bars are still coming into this district to be rolled down into 
sheets and afterwards galvanised. ‘ One large galvanised sheet iron 
firm is said to have accumulated as much as 30,000 tons of 
American steel bars for this purpose at several shillings per 
ton reduction upon English prices. Mild steel bars of, local 
make were quoted to-day £8 5s, to £8 15s,, which is 15s. or 17s. 6d. 
easier than some makers were asking three months ago, and from 
10s. to 15s. easier than a year ago. .There has, however, of late 
been a good deal of elasticity and irregularity about steel bar 
prices. Bessemer billets are quoted £5 10s. to £5 15s., Siemens 
£5 15s. to £6, which is £1 less than at the preceding quarterly 
meetings, and 35s. less than this time a year ago. Finished 
descriptions of steel are easier to buy in about the same proportion, 
and plates were quoted this afternoon £8 to £8 10s.; girders, £8 to 
£8 5s.; and angles also about £8 to £8 5s, 

Another furnace has been blown out in the Darlaston district 
this week, owing to, the remarkable manner in which coke and 
coal keeps up in price, and this reduces the number of blast fur- 
naces blowing in South Staffordshire and East Worcestershire to 
eighteen, out of a possible fifty. Some owners are still asking 
about 13s. for Staffordshire forge coal into boats at the collieries, 
which means that the owners have only conceded 2s. from the 
recent trade boom price of 15s. When the trade revival began 
some two years ago, this sort of coal could be obtained for 6s. 
Pig iron was quoted this afternoon as follows :—Staffordshire 
cinder forge, 57s. 6d. to 60s.; part-mine, 60s. to 65s.; all-mine 
serviceable, 62s. 6d. to 75s.; superior, 90s, to 95s.; foundry iron, 
100s.: and cold blast, 100s. Northamptons, 52s. 6d. to 55s. ; 
Derbyshires, 53s. 6d. to 57s. 6d.“ Most of these quotations are 
15s. or 20s, less than was being asked at the October quarterly 
meeting. 

There was a good deal of complaining among the bar and sheet 
iron makers this afternoon at the continued dearness of coal. 
Forge sorts, which two years ago, when the trade revival set in, 
could be got at 6s., and which went up to 15s,, has only been re- 
duced abvut 2s., thus leaving it still at 13s. If it had followed 
the course of the iron market it should be now obtainable at about 
10s. ‘The coke makers have been somewhat more reasonable, but 
even this is still dear.. Sorts which were 14s. two years ago, and 
went up to 28s., are down to about 18s. delivered. South Wales 
coke went up to about 35s., and is now 30s. delivered up here ; 
and Durham sorts, which went up to 37s. 6d. and 40s. for foundry 
purposes, is now 32s, 6d. delivered this district into railway sidings 
or stations, . 

A good deal of business is being done in the engineering trades. 
Sugar machinery and plant makers in this district are hoping to 
derive some benefit from the £150,000 which the Legislative 
Assembly of Queensland has recently voted under the Sugar 
Works Guarantee Act. It is also good news for the Midlands that 
there are indications of important extensions of railway lines in 
Queensland, and that the missing link of line between Gladstone 
and Rockhampton is to be proceeded with at once at a cost of 
£358,000, which includes £24,000 for the erection of a bridge over 
Calliope River. 


NOTES FROM LANCASHIRE. 

‘(From our own Correspondents.) 

Munehester.—The continued downward move in prices is at length 
raising the question whether somewhere near the lowest point is 
not being reached—during the past week a further substantial 
drop in pig iron ranging from 1s, to 2s. on local brands up to the 
remarkable and unexpected drop of 7s. per ton in makers’ quota- 
tions for Scotch warrants. In some quarters, however, this action 
on the part of the Scotch makers is regarded as having had 


‘ugiiinly for its object the break up of the London speculative 
| Syndicate, who are large holders of warrants. 


If. this has 
been the real object, it has not so far proved a very suc- 
cessful move, the tendency of Scotch warrants since having 
been rather to harden than otherwise, whilst there has also 
been some recovery in Middlesbrough warrants from the recently 


low-cut prices, With the revision in finished iron prices this week, 


the situation is becoming one in which both makers and manufac- 
turers with the present cost of production can only go on ata 
loss, As an alternative, preparations are being made for the 
further blowing out of furnaces, and finished iron makers are also 
indifferent about running their forges under existing conditions, 
particularly as the price of fuel, so far at least as Lancashire is 
concerned, shows no indication of any immediate appreciable 
giving way. The position in the engineering trades continues one of 
steadily slackening activity in most branches, and machine tool 
makers generally report that work on the books is running out much 
faster than it is being repluced. Quite the opposite, however, stil] 
applies to electrical engineering, and the railway carriage and 
locomotive builders are all greatly pressed with orders which are 
more than sufficient to carry them over the ensuing twelve months. 

he Manchester iron market on Tuesday brought forward more 
inquiries than have been reported for some time past. It was not, 
however, that there was any really noticeable Gesvelitins to buy 
in much larger quantities, but consumers were evidently more 
anxious to cover immediate requirements, and for deliveries 
extending over a month or a couple of months a moderate amount 
of business was put through at the minimum prices, which in most 
brands of pig iron had undergone a further reduction since the 
‘Change meeting held last week. Lancashire makers had brought 
their quotations for No, 3 foundry to about 60s, to 61s., less 2}. . 
Lincolnshire makers, who had again reduced their list basis 1s. per 
ton, quoted 55s, 6d. net, and Derbyshire nominally about 59s, 6d.° 
to 60s. net, delivered Manchester, In forge qualities there had 
been a similar giving way, Lancashire makers quoting about 57s.,- 
less 24 ; Lincolnshire, 55s. 2d. net ; and Derbyshire about 55s. net, 
delivered Warrington. Large users in the district reported they, 
were able to buy at below even these figures, and there was some 
curiosity as to what iron this could be, So far, however, as 
American forge iron is concerned, the low selling can scarcely be’ 
in this quarter, as it would now be difficult to place orders even as 
low as 60s. net, delivered Warrington—a figure that was taken 
only a short time back. Middlesbrough iron has perhaps steadied 
somewhat upon the recent giving way in prices, and sellers were 
not dis to come within about 6d. of the minimum figures 
that would have been taken within the past week, the average 
quotations being about 57s. 10d. to 58s, 4d, net by rail Manchester. 
As a result of the extraordinary drop in Scotch makers’ prices, 
Eglinton and Glengarnock could be bought for prompt delivery 
Manchester docks from 65s, to 65s. 6d. net, with American 
foundry remaining firm at about 62s. 6d. net. 

The position in the finished iron trade was nominally unchanged, 
pending such decision as might during the week be come to by the 
associated makers with regard to prices, A meeting of the Lancashire 
Bar Makers’ Association had been arranged to be held after 
‘Change, but was adjourned to Thursday, so that there might be 
some co-operation between the Lancashire and North Staffordshire 
makers. In the meantime £8 remains the nominal association 
basis for Lancashire, and £8 to £8 5s, for North Staffordshire bars, 
but no business is being booked at these figures, and in some 
instances local forges have been closed for the past fortnight. 
Sheets, prices for which are cut excessively low, could be bought 
at £8 17s. 6d. to £9. So far as hoops are concerned, there was 
talk of a speedy break-up in present prices, and the list basis rates 
were pt nominal, and in the meantime there is underselling. 

A very unsettled tone still prevails ein atc the steel trade, 
with extremely low prices quoted where business is to be got. 
Nominally 75s., less 2}, is the minimum for No. 3 foundry 
hematites, delivered Manchester; but in the open market there are 
much lower sellers. Local-made billets are quoted £5 10s. net, 
but offers under this figure would be entertained. Steel bars and 
common steel plates range from £7 upwards, with sellers in special 
cases at even less, and £7 15s. is now accepted as the basis selling 
price for boiler poe For English steel girders makers quote 
£7 15s., delivered here, but Belgian girders are to be bought with- 
out difficulty at quite 30s. below this figure. 

The adaptation of the ordinary type of gas engine with a view 
of utilising the waste gases from iron furnaces for driving 
purposes has for some time past occupied the attention of the 
principal firms engaged ‘specially in the construction of gas 
engines, At the Paris Exhibition a powerful engine to be driven 
by waste furnace gases was shown, and now Crossley Brothers, 
Limited, of Manchester, have completed an exceptionally large 
engine of this type, which, it is claimed, is in many respects 
superior to the engine shown at Paris. This engine, of which 
illustrations and details will be given later on in the colurans of THE 
ENGINEER, has been built for Hickman and Co., of Wolverhampton, 
and specially constructed to be driven by waste furnace gases, and 
will be used as a blowing engine for the furnaces. In thus utilising 
the waste gases from the furnace, larger cylinders than usual are 
necessary, but in most other respects the engine, apart from its 
exceptional size, is laid down on much the same lines as the 
ordinary large high-pressure gas engines that Messrs, Crossley have 
built. In this engine, which is of double-cylinder type, the gas 


cylinders are 3lin. in diameter with 36in. stroke, and the air 


cylinders 63in. diameter. There are two fly-wheels, each 9ft. 
diameter, and 12in, wide, and the total weight of the engine is 
about 100 tons. So far the full capacity of the engine has not 
been accurately ascertained, but it is estimated that with furnace 
gas it will not be less than 500 horse-power, and with ordinary gas, 
the engine would be capable of developing a much higher power. 

Last week a large party of engineers were invited to inspect the 
completed engine, and afterwards were shown over the works by, 
the.manager, Mr. William.Turner, During the last few years 
Crossley Brothers’ works have been completely re-modelled, with 
a view of thoroughly systematising the operations throughout, 
and reducing hand ve dss to the minimum, in the construction of 
the varied and complex parts of gas engine mechanism, the cost of 
production having in many inst been | d quite 200 to 
300 per cent., as compared with previous operations by hand. I 
have previously, in my Lancashire Notes, given some parti- 
culars of the improvements introduced at the works, but the 
following further details will no doubt be of interest. ‘The most, 
completely modern portions are the milling and the automatic 
machine departments, which are equipped with all the latest types, 
for automatic and semi-automatic tools of both English and 
American make, the bulk of which have been designed to meet 
the particular requirements of the works. Another important 
feature is a well-equipped tool-room, where all the gauges, 
jigs, and tools required are made and kept in stock to sent 
out as they are needed, whilst all repairs are also done in this 
section, 


all descriptions of fuel, and generally the tone as regartls prices, 
t! 


past consumers have either been using up their supplies or pur-, 


now being more largely drawn upon for common house-fire con- 
sumption, and although there is competition from outside districts, 
in some of the manufacturing centres for iron and steel, Lanca- 
shire collieries have no difticulty in maintaining their prices on the 
basis of about 12s, to 12s, 6d. for steam and forge coal at the pit., 
For engine fuel an increased demand comes forward generally,, 
especially in the better classes of slack, and for these prices, which 
a short time back were showing some tendency to weaken, arg 
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Considerable extensions are also now in progress, including two 
new bays 350ft. long by 55ft. wide, orie to be used entirely as an 
erecting shop, the other as a testing department, and a new range 
of offices is also being built. : 

_ the - week there has been a more active —_ for 

‘ necessarily an increased demand upon the better qualities of round 
coal, ‘suitable for house-fire requirements, and as for some time, 
chasing as sparingly as — in om expectation 23 prices, 
might possibly be lower, this has helped to bring about rather a, 

} pressure upon collieries. In many cases they are already in arrear, 
with their orders, and considerable quantities of stock have been, 
filled up to meet the enlarged demand. Prices are firm at full list 
j rates. The lower qualities of round coal are not in more than, 
| moderate reyuest for steam and forge purposes, but they are just 
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decidedly stronger. ‘To some extent the present enlarged inquiry 
is due to the greater requirements for mill purposes during the 
colder weather, and for the best qualities of slack quotations 
are steady at lls. up to 11s, 6d. for the special sorts at the pit 
mouth, The commoner sorts of slack are still fairly plentiful on 
the market, and they continue to be offered freely from other 
districts at below this figure. 

The business doing continues, however, mostly either of a hand- 
to-mouth character or for comparatively early delivery, large 
users of fuel still showing no disposition to contract forward, 
except at prices considerably under current rates, which collieries 
are not at all prepared to concede. There are a few inquiries for 
delivery over the next three or six months, resulting in business to 
a moderate extent being put through ; but the large contracts for 
twelve months’ delivery for the most part remain in abeyance. 

For shipment inquiry continues very limited, and there is no 
quotable alteration in prices, the average rates for steam coal being 
about 14s, 6d. to 15s, 3d. per ton, delivered at the ports on the 
Mersey. 

Prices for the lower qualities of coke show a tendency to ease 
down from recent quotations, Yorkshire furnace cokes being 
obtainable in some quarters at about 14s. per ton, although 1és. 
remains the average basis price, with Lancashire makers still quot- 
ing from 183. to 20s. at the ovens. Foundry cokes remain at 
about late rates, the better qualities being quoted about 28s. to 
30s. 

Barrow, —There is a much quieter tone in the hematite pig iron 
trade this week. There has been a marked falling off of orders, 
aud makers have decided on curtailing the output by damping 
dowa two furnices at Cleator Moor, and the damping down of one 
and the blowing out of another furnace at the Lonsdale Iron- 
works, Whitehaven, ‘This reduces the number of furnaces in 
blast to 32, as compared with 47 in the corresponding week of last 
year. Makers are combining to resist, as far as they can, the 
increase in railway carriage on coke from the East Coast of 74 per 
cent., which the railway companies interested in this trade have 
imposed, as it is felt that the carriage previously charged was so 
high as to prove a very serious handicap to West Coast smelters. 
Makers are quoting 65s. to 67s. 6d. for parcels of mixed Bessemer 
numbers, net f.o.b., and warrant iron, which has been as low as 
62s. per ton during the week, is now at 63s. 3d. net cash sellers, 
623. 9d. buyers. During the week stocks of warrant iron have 
increased from 22,610 tons to 30,978 tons. ‘This has been in con- 
sequence of the stoppage of steel mills, 

ben ore is easier in tone, and the demand is not so full as it 
sorts net 


Prices are easier at 16s. 6d. for good ordi 
est Coast 


Spanish sorts are quoted at 16s, to 17s. at 


has been. 
at mines, 
ports, 

Steel makers do not make a start for the New Year until 
Monday next. Orders are very scarce, and no big consignments 
are being asked for. The rail trade is quieter than it has been 
for a few years, and it is not expected to receive an impetus until 
the war is over in South Africa. Plates are in small request on 
shipbuilding account, and the orders on hand are not for the most 
part for early delivery. Prices are much easier. 

Shipbuilders and marine engineers are not doing much new 
business. es are busy on some large contracts, but are needing 
new work to follow on. 

Coal and coke are much easier in tone and in price this week, 
and lower prices yet are expected, as the demand has fallen off to 
a serious extent. It is stated that another effort is about to be 
made to discover coal in the neighbourhood of Barrow. 

Shipping is much less actively employed in metal exports, and 
there are not prospects of much improvement until the spring. 
Freights are fairly well maintained. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Thr ‘‘cold snap” which commenced last Saturday got more 
severe in the beginning of the week, and it has already had the 
effect of stiffening local prices, which were certain to have fallen 
had there been no break in the mild weather which has prevailed 
so long. The South Yorkshire pits are generally working about a 
day a week less than full time, and with the heavy output thus 
obtained. stocks Much disappointment is expressed, 
not merely by householders, but by manufacturers and large con- 
sumers in the district; at their not obtaining fuel at easier rates. 
It was anticipated that by the settlement of railway contracts for 
locomotive fuel, values would be lowered in proportion. Coal- 
owners, however, have not seen proper to do so, and while manu- 
facturers complain that they continue to be handicapped by dear 
coal, the hope entertained by householders that they would 
obtain next supplies at 1s. or 2s. a ton less, are not likely to be 
realised, particularly when the weather has got sharper. The 
railway companies have contracted only for three months, and 
coalowners feel themselves strong enough to resist reductions in 
other quarters, as they do not hold the opinion, which is enter- 
tained elsewhere, that the demand will be less as the season 
advances, 

Miners are now receiving the highest rate of wages they have 
had for many years. On the first making-up day in the new year 
they ubtained another advance, making no less than 55 per cent. 
on the 1888 rate, They are therefore participating very freely in 
the prosperity which has marked the coal trade of the last two or 
three years, In. house coal, best Silkstones are quoted 15s. tu 
ls, 6d. per. ton, Barnsley house 13s, 6d. to 14s. 6d. per ton. 
These figures, however, are not rigidly adhered to, heavy weights 
being obtained at somewhat easier rates. 

For steam coal demand continues active, but here coalowners 
have to make concessions in sympathy with the lower rates at 
which railway contracts have’ been concluded. Purchasers, in 
antic‘pation of further reductions, are not buying to any great 
extent. ‘bere is a fair demand on inland account, although 
export business, as is inevitable at this season of the year, is 
weaker, Supplies for the Humber ports have been a good deal 
affected by the uncertainty of prices which buyers and colliery 
agents are now endeavouring to readjust. For engine fuel there 
are no great sales, buyers holding off in the expectation of lower 
prices ruling ere long. In coke values continue to fall, and at the 
time of writing there is little prospect of any immediate activity. 

Work was generally resumed in the heavy departments towards 
the end of last week, but in some directions it was not until Mon- 
day last that machinery could be said to be in full operation. 
There is no-improvement to repcrt in the local iron market, and it 
is useless at present to quote prices, as they are liable to change 
any hour. The outlook for the new year cannot be said to be 
very bright. Makers have but slight stocks on band, and consumers 
are buying from hand to mouth, everyone being on the lookout for 
lower values. 

In the steel trade the call for crucible qualities is very much 
less than it was for the corresponding period of last year, but 
manufacturers state that orders cannot be withheld much longer. 
There is abundant work in the majority of the heavy departments, 
and this fact keeps Bessemer, Siemens, and other open-hearth 
steels in good request. Rolling mills, which a month or two ago 
were so busy that they had difficulty in making deliveries, have 
resumed for the new year on short time. 

_ The value of steel, unwrought, exported during last month was 
£209,910, as compared with £351,780 and £270,415 for the cor- 
responding months of 1899 and 1898. All markets show a decrease 
except France, which has increased from £11,919 in December, 
1399, to £13,501 last month. Germany, on the other hand, fell 
from £55,117 to £31,361, Denmark from £10,360 to £3068, and 
Holland from £22,367 to £4463 ; Canada also fell from £17,149 to 
£2030. The explanation of the Canadian decrease is easy. In 
December of 1898 the value was only £2282, but in 1899 the United 
States “boom” withdrew American competition from Canada, 


which was resumed last month, with the result stated. For the 
year foreign trade in steel reached a value of £3,685,018, against 
£3,363,826 for 1899. It will thus be seen that the shrinkage has 
been entirely during the latter months of the year. 

The value of the foreign trade in cutlery last December was 
£53,372, against £50,438 ; for the twelve months, £637,936, against 
£602,984 for 1899. In hardware the value was £126,846 last 
December, against £132,663 in December of 1899, and for the 
twelve months £1,501,487, against £1,536,408, 

In regard to the lighter trades reports vary considerably. The 
work in hand is very unevenly divided, several of the cutlery 
establishments having sufficient orders to give their men almcst 
full employment, while others are obliged to knock off a day or so 
per week, In the silver-plating and Britannia metal industries 
the prospects for the new year, although by no means so bright as 
could be wished for, are not so discouraging as has been stated. 
All that is wanted now is the end of the war and the opening of 
our new Colonies to business activity, to restore something like 
steadiness to many of the lighter trades, including mining and 
engineering tools, as well, of course, as the heavier industries 
which supply machinery for developing new markets. It is not 
merely in the opening of the Transvaal and the Orange River 
Colony that benefit will be felt throughout the Sheffield industries. 
The demand for Cape Colony, Rhodesia, Natal, and other 
hes been severely affected by the dislocation caused by political 
troubles and military exigencies monopolising the railways. With 
the proclamation of peace all these troubles will be at an end, and 
with that view local manufacturers are making full preparations. 

In railway material, wagon builders report that they are fully 
employed. The orders recently booked include considerable lines 
on Government account for India and elsewhere. All descriptions 
of military material are as largely called for as ever, the works 
being engaged night and day in the various specialities required 
by the Admiralty and the War Department. 

The War-office is asking for supplementary supplies of cutlery, 
spoons, &c., these being necessitated by the great wastage of 
soldiers’ requisites during the South African campaign. Tenders 
are being invited for 450,000 table knives, 450, steel-pronged 
forks, 60,000 razors, 47,000 marlinspike knives, and 20,000 scissors. 
Extra quantities of German silver tablespoons are also being 
sought, the number being between 215,000 and 220,000. Rather 
over one-half of these spoons has already been placed in Sheffield, 
and it is expected that Birmingham will obtain the rest. 

Mr. W. 8. Laycock, Victoria Works, Sheffield, is extending his 
facilities for the production of the railway specialities which bave 
been associated with his name for many years. Several acres of 
ground at Abbeydale, near Sheffield, close to the main line of the 
Midland Railway es have been acquired, and the founda- 
tion stone of the proposed new works has just been laid by Mr. 
W. Ernest Laycock, the son of the proprietor. 


NORTH OF ENGLAND. 


(From our own Correspondent.) 

A WELCOME change has appeared in the state of the pig iron 
market in this district during the current week, prices having 
risen steadily after having for nearly four months declined without 
a single break. The advance in prices has brought consumers 
forward, and inquiries have been numerous, these resulting in a 
large proportion of orders ; in fact, it is calculated that on Tuesday 
alone 50,000 tons of pig iron were sold. What is also a very 
significant feature of the market is that buyers are willing to give 
as much for forward as they are prepared to pay for prompt, the 
backwardation having thus disappeared, whereas t month 
generally 1s. less was offered for iron for forward delivery, and in 
some cases even 2s, 6d. less. It may be inferred from this 
feature that consumers do not look for any further material 
cheapening in the way of prices. They have backed up their 
opinions by purchasing iron at present prices for delivery not 
only over the first quarter, but in some cases over six months. 
It may fairly be said that business has been better this week than 
it has been at any time since last September. 

The intiuences for good that have been at work seem to have 
been the more favourable reports from the United States, and the 
higher prices of warrants. More important, however, than any- 
thing es has been the blowing out or damping down of so many 
of the furnaces in Cleveland and Scotland. The full influence of 
that step could not be exercised during the holidays, for consump- 
tion was greatly curtailed and stocks increased. Now that work 
has been resumed, matters are different, and it is not likely that 
production will exceed the requirements ; on the contrary, it may 
fall short. ‘The output cannot be far short of 45,000 tons less per 
month than it was three months ago, and stocks have not been 
increasing at that rate. It is apparent that for the present, at any 
rate, the downward movement in prices has ceased ; whether it 
will be resumed cannot be gauged, but the general opinion is that 
the value of iron will for the next two months or so settle down 
at sowething like the present figures, and when the spring 
shipping season begins they will probably increase. It must be 
remembered that half the fifteen furnaces that have been stopped 
have not been blown out, but have simply been dam down, and 
could be re-started at very short notice if the condition and pro- 
spects of the market justitied it. 

The stoppage of these furnaces has done more for the iron 
masters than check the fall in the prices of pig iron, for it has 
also enabled them to reduce cost, seeing that it has caused a 
further drop in the price of coke, so that it is now relatively very 
little in excess of the quotation for pig iron. It may be bought at 
16s. 6d. per ton, delivered at the furnaces, this being 12s. 6d. 
below the best price of last year. There can be no question that 
for the greater part of last year, and especially during the summer 
half-year, fuel was too high for those who made iron and steel, 
and fora long time consumers have bought from hand to mouth 
only. Even yet they are not disposed to enter into their usual 
quarterly or half-yearly contracts. A good many coke ovens have 
been stopped, but there is still a surplus made, which sellers are 
sressing upon the market, and thus weakening the value all round. 

robably 12,000 tons per week less of coke is required in this dis- 
trict alone than was the case in the autumn, and besides this there 
is the lessened shipment, which is very considerable, and the 
smaller deliveries to the West Coast, where furnaces have also 
gone out. The fact that the railway companies have given notice 
of a 74 per cent. advance in rates for the conveyance of coke from 
Durham to the West Coast will add to the difficulties of the coke 
manufacturers in this district. 

A considerable amount of business has been done in No, 3 Cleve- 
land G.M.B. pig iron this week at 4%s., but since Tuesday the 
price has not been so low as that; in fact, 49s. 6d. has been the 
least that producers or merchants would accept, and buyers would 
pay them that for forward as well as for prompt deliveries, a more 
healthy state of affairs thus prevailing. This week’s is the first 
rise that has been recorded for several months, and the way con- 
sumers have come fozward warrants it. No.1 is now at 50s.-6d., 
being only 1s. dearer than No. 3, instead of the usual half-crown. 
No. 4 foundry is being sold at 48s. 6d.; grey forge at 47s. 6d.; 
and mottled and white at 47s., all either for prompt or forward 
delivery. 

The eeutiie iron market has shown none of the strength that 
is reported in that for ordinary Cleveland iron, there having been 
a considerable fall instead of a rise; thus, whereas last week 69s. 
was the general «juotation for mixed numbers, this week it is 65s., 
and makers will take this for any delivery. It is still relatively 
dearer than ordinary Cleveland iron, for the difference is yet 
lis. 6d., whereas 10s. is what is usual. For Rubio ore 17s. 6d. per 
ton delivered at wharf in this district is quoted, but there is not 
much buying. 

The accountants have reported that the average price realised 
for No, 3 Cleveland pig iron delivered last yuarter was 67s. 7*9d. 
per ton, this showing-the first reduction there has been for over 


two years. It is 1s. 10°58d. per ton Jess than in the previous 
quarter—a result not unexpected, seeing that quoted prices haye 
been decreasing for so long, indeed ever since last April, with the 
exception of a short spurt in August. The year’s average realised 
rice works out to 68s. 1°43d. per ton, against 53s. 0°37d. in 1899. 
The average quoted rate does not differ so much for the realised 
as might have been expected, for it was 69s. 1°71d., or a little over 
1s., whereas in 1899 the quoted rate was over 7s, above the realised, 
speculation having been more prevalent. The average quotation 
for December was 55s, 1°33d., a lower one than since April, 1899. 
In accordance with the sliding scale the wages of blast furnace 
men in the North of England have had to submit to a reduction 
of 2} per cent. in wages from 5th inst., this being the first reduc- 
tion for some years. In the last two years their wages have risen 
nearly 40 per cent. ’ 

The death of Captain John G. Swan, managing director of the 
Cargo Fleet Iron Company, Limited, Middlesbrough, has necessi- 
tated the appointment of another manager. The directors have 
accordingly appointed Mr. Jos, J. Burton as commercial manager. 
Mr. Burton has been connected with the concern since 1868, and 
for many years has been the secretary. : 

Sir B. Samuelson and Co., Limited, Newport Lronworks, Middles- 
brough, have obtained the sanction of the Tees Conservancy Com- 
missioners to remove the Newport Ferry Landing in order to extend 
their wharf, and the North-Eastern Steel Company, ere 
has arranged to erect a wharf at the Acklam Ironworks. The 
South Durham Steel and Iron Company is about to erect a wharf 
400ft. long at the malleable works at Stockton. 

There is not much change in the prices of plates and angles, the 
demand for which is rather better, and less is heard of foreign 
competition, partly because prices have been reduced to figures 
below which the foreigners do not seem prepared to go. The 
Germans are still delivering small consignments of plates to Tyne- 
side shipbuilders, but this is on account of orders placed some 
months ago. The foreigners are not able now to secure repeat 
orders, as builders can buy at home on more favourable 
terms. Steel ship plates are at £6 1l5s., iron ship plates 
at £6 12s. 6d., iron and steel ship angles £6 1l5s., and steel 
boiler plates £9 5s., all less 25 per cent. f.o.b. In several. 
other branches of the finished iron and steel industries 
prices have been reduced this week. Thus common iron bars are 
down to £7 10s. ; best bars to £8 ; best best to £8 10s.; steel hoops 
to £8 10s.; steel sheets, singles, £8 10s. iron, and £9 steel, with 
10s. more for doubles. Galvanised corrugated sheets, 24 gauge, 
are at £11 15s. iron, and £12 5s, steel. Pipe founders have reduced 
their prices considerably, their figures for pipes, 5in. to Sin. dia- 
meter, being £5 15s. to £6 net at works. No changes have been 
made in the prices of rails, but there is very little buying. The 
North-Eastern Steel Company, Limited, is shortly to commence 
the manufacture of rolled steel girders. Several of the leading 
firms in the North of England are now manufacturing them.- Mr. 
Charles Campbell, hitherto assi: t works manager for the Wear- 
dale Steel, Coal, and Coke Company, Limited, has been appointed 
manager of the firm’s Tudhoe Steel Works. 

The North-Eastern Railway Company, whose present dock 
offices at Middlesbrough have to be removed in connection with 
the enlargement of the dock, is commencing the erection of very 
extensive offices in Bridge-street, Middlesbrough, and will, it is 
expected, transfer these to some of the departments whose head- 
quarters are now at Darlington. 

The coal trade is fairly satisfactory, the demand having im- 
proved since the holidays, and generally collieries are well 
employed, while prices have me more settled, and it is 
expected that most of the spring business will be done at some- 
thing like present rates. Best steam coal is steady at 13s. 6d. per 
ton f.0.b. Good coke can be had at 16s. 6d. per ton, delivered at 
the furnaces. The Northumberland miners’ wages are to remain 
unaltered for the current quarter, as the realised prices of the pest 
quarter differed little from those of the previous three months. 
Mr. George Burton, of Middlesbrough, who served his apprentice- 
ship at the Bearpark Colliery, Durham, and who has since been 
engaged in the South Yorkshire coalfield, has been appointed 
assistant manager of the Hyderabad Deccan Coal Company’s col- 
lieries in India. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE pig iron market was much depressed at the end of last 
week, and prices of all kinds of warrants had fallen to a very low 
level. During the last three or four months of the year the fall in 
prices has been severe, Scotch warrants having fallen from 77s. 3d. 
in September to 54s. 8d. in December. The highest prices of the 
past year were in April, and compared with these the drop at the 
end of last week gave a total decline in Scotch warrants of 
22s. 44d., in Cumberland hematite of 24s. 10}d., and in ordinary 
Cleveland warrants of 29s. 9d. per ton. The great fall in prices 
was begun by the decline of business in the United States, but it 
has latterly been much accentuated by the remarkable collapse of 
business at home. 

This week’s Glasgow market opened very flat, with business in 
Scotch warrants at 55s. 3d. cash, 55s, for delivery in four days, 
and 54s, 9d. to 55s, one month. Subsequently busines; was done 
at 57s. cash, 56s. 104d. six days, and 56s, 10d. one month, and the 
market has an unsteady aspect. Cumberland hematite has sold 
from 61s. 6d. to 63s. cash, and 62s. 14d. to 63s, 6d. one month. In 
Cleveland warrants a few transactions have occurred at 49s. 3d. 
six days, 49s. 14d. ten days, 50s. to 49s. 9d. cash, and 49s. 14d. for 
delivery in twenty-three days. 

About a dozen of the Scotch furnaces are out of blast, the holi- 
days affording an opportunity to execute repairs. The probability 
is that most of these will again be in operation without much 
delay. 

There has since last report been a severe drop in the prices of 
the special brands of Scotch makers’ pig iron, the fall in some cases 
being as much as 7s. per ton. It is evident that the prices had 
been kept up in the belief that makers’ stocks were smaller than 
the official report has shown them to be, and also in the hope that 
operations in the warrant market might have a steadying effect. 
As a matter of fact, the state of matters disclosed by the makers’ 
returns, and the collapse of warrant business and of demand on the 
part of consumers and shippers, is far less satisfactory than could 
have been anticipated. Hence the great fall in prices. Govan, 
No. 1, is now quoted, f.o.b. at Glasgow, 57s. 6d.; No. 3, 57s.; 
Monkland, No. 1, not quoted; No. 3, 62s. 6d.; Carnbroe, No. 1, 
67s. 6d.; No. 3, 64s.; Clyde, No. 1, 71s.; No. 3, 61s.; Gartsherrie, 
No. 1, 71s. 6d.; No. 3, 61s. 6d.; Summerlee, No. 1, 80s.; No. 3, 
66s.; Calder, No. 1, 75s.; No. 3, 63s.; Langloan, No, 1, 82s. 6d.; 
No. 3, 67s. 6d.; Coltness, No. 1, 81s.; No. 3, 66s.; Glengarnock at 
Ardrossan, No. 1, 75s. 6d.; No. 3, 64s.; Eglinton at Ardrossan 
or Troon, No. 1, 61s. 6d.; No. 3, 60s.; Dalmellington at’ Ayr, 
No. 1, 65s.; No. 3, 63s.; Shotts at Leith, No. 1, 30s.; No, 3, 


67s.; Carron at Grangemouth, No. 1, 71s. 6d.; No. 3, 61s, 6d,” 


per to 
were small, amounting to only 3190 tons, against 4060 in the ¢ofre- 


sponding week. There was despatched to India 150 tons, France. 


165, Italy 30, Belgium 10, China and Japan 200, other countries 


20, the coastwise shipments being 262] tons, compared with 2630 


in the same week of last year, 

The depression that has been experienced in the malleable iron 
trade of the West of Scotland for the last two months or so is now 
telling upon the raw iron and other branches, and it does not 
appear that there is likely to be an early improvement in this 
respect. 

It is reported that the Clydeside Tube Works, Coatbridge, have 
been acquired by Messrs. Lloyd and Lloyd, tube manufacturers, 
Albion Tube Works, Birmingham. ‘The Clydeside works haye 


only been recently erected, and they are fitted with the most” 


r ton. : 
The shipments of pig iron from Scottish ports in the past ‘week’ 


52 


THE ENGINEER 


JAN. 11, 1901 


modern hinery and appli , including that required for the 
manufacture of cold-drawn tubes. The purchasers will have the 
great a of proximity to shipping ports. 

The iron and steel works are still in many cases closed, the work 
on hand being moderate. In the shipyards only a partial start has 
been made, and with the exception of locomotive shops and a few 
others which are busy, there has been no disposition to hurry the 
workmen back to their employment. 

There has been a quiet Galene in the coal trade. Household 
consumers have been taking more coals, it is true, owing to the 
colder weather, and the prices charged them are as yet not much 
below the highest figures ; but for shipment there has been little 
doing, and the wants of mannfacturers have been almost nil owing 
to the holidays. The prices of splint coals are to be reduced in 
connection with contracts for the remainder of the present month, 
the amount spoken of being 2s. per ton. The shipping inquiry is 
poor. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

MonDay’s meeting on ’Change, Cardiff, was awaited with some 
interest, and a certain degree of anxiety, as likely to give a trust- 
worthy indication of business in front. Tonnage had come in 
freely, but the output was not quite up to the mark, the holiday 
influences amongst the colliers not having worn off. It was 
current topic, too, that seemingly little grievances were sufficient 
to cause friction, and in some cases stoppage of work, as shown in 
the case of the Powell-Duffryn men. From these, and other causes, 
though steamers were numerous, clearances were backward, and the 
opening of the week showed no fewer than forty steamers on demur- 
rage. These matters, however, were notsuffered to weigh heavily, and 
business was more animated than it has yet been this year. ‘The 
‘cold snap,” as I surmised, has had the effect of hardening the 
or of house coals, and buyers who succeeded in placing 

usiness at old rates were congratulated. There was a firmness, 
too, about steam coals, particularly the best ; and best seconds 
and smalls also booked well, also dry coals. There was, in addi- 
tion, a run upon Monmouthshire coals, Western Valley realising 
17s. 6d. to 18s., and Eastern Valleys 16s. 3d. to 16s. 6d. No. 3 
Rhondda, always a coal in good repute, and regarded with as 
much favour as the 4ft. steam, held its own; and No. 2, which is 
growing into increased demand for bunkering, was in strong 
request. 

Mid-week, the reports on Change of a resumption of work was 
more favourable, several thousand men having come to an agree- 
ment, Against this is to be placed a rupture amongst the Cam- 
brian colliers, which, however, is not likely to be serious. The only 
really ominous rock ahead is that suggested by the Taff Vale Rail- 
way dispute. It is considered on Change that this is not difficult 
of adjustment. The best interests of directors, coalowners, and 
railway men are so evidently for a prompt and peaceful settlement, 
that it is thought some effort should at once be made in that 
direction by all parties concerned. The leading officials of the 
men’s society are clearly in favour of peace, and if their passive 
attitude can be exchanged for an active one all will be well. 

A cargo of Lancaster and Co.’s coal—S843 tons from the wreck 
of a Norwegian vessel which went ashore in December on the 
West Hook sands—was sold in Newport, Mon., this week for £16, 
or about 44d. per ton. The coal had evidently been damaged, and 
was difficult to. handle, as originally the quality was good. The 
wreck itself only realised £25. 

Latest coal prices, Cardiff, are as follows :—Best steam coal, 20s. 
to 21s.; best seconds, 19s. to 19s. 6d.; ordinary seconds, from 18s. ; 
drys, 17s. 3d. to 18s.; best Monmouthshire, 17s., 17s. 6d., 17s. 9d.; 
seconds, from lds. 6d., 16s. 3d., 16s, 6d., @ Cardiff ; special small 
steam, 10s. 6d. to 11s.; best ordinaries, 10s. to 10s. 6d.; seconds, 
9s, to 10s.; inferior sorts, from 8s. 6d.; best house coal, 19s., 20s., 
2l1s., one quotation given was 22s., tendency is clearly to higher 
pines seconds, 17s. 6d. to 18s.; No. 3 Rhondda, 18s. to 18s. 6d.; 

rush, 16s. to 16s. 6d.; small, 13s. 6d. to 14s.; No. 2 Rhondda, 16s. 
to 16s, 6d.; through and through, 13s. 6d. to 14s.; small, 8s. 6d. 
to 9s. 3d. Patent fuel is reported to be in demand, and large 
— shipments making; prices 17s. to 2ls., according to 
quality. 

With regard to coke, inquiry is but sluggish, and the prices 
slackening. Furnace is now quoted at 23s. to 25s., the lowest 
figures recorded for some time ; foundry, 25s. 6d. to 28s. 6d. _Pit- 
wood, 17s. 6d. to 18s. 

In the Swansea district the house coal owners maintain prices. 
Last week exports showed a falling off. The total was under 
33,000 tons, and patent fuel 9740 tons. Newport, Mon., foreign 
exports were limited to 47,375 tons, coastwise 10,874 tons. Not 
much improvement, especially in latter, is expected while the 
stormy weather lasts. Closing coal prices, Swansea, were as 
follows :—Anthracite, 18s. to 23s.; seconds, 16s. to 18s.; best large, 
14s, 9d. to 15s. 6d.; red vein, 13s. 6d. to 14s.; culm, 13s, 6d. to 
l4s.; steam coals, 19s. to 21s.; seconds, 17s. to 18s.; bunkers, 
12s. 6d. to 13s. 6d.; small, 8s. to 9s.; house coals, No. 2 Rhondda, 
16s, 6d. to17s. Coke, furnace, 19s. to 21s.; best foundry, 23s. to 
24s. Patent fuel, 16s. to 17s. Pitwood, 19s. to 19s. 6d. per ton 
into trucks. 

The Swansea Harbour trustees have deposited their Bill for 
next session. The preamble recites: ‘‘To make a new dock, to 
enlarge and extend the half-tide basin of the south dock, and to 
construct new railways.” It is estimated that the expenditure 
will be two millions sterling. The great scheme of Bristol has now 
taken a hopeful turn. The result of the poll in favour of the new 
dock at Avonmouth, to be built at a cost of about two millions, 
was made known on Tuesday night, and the publication has given 
the greatest satisfaction. There were 25,251 for, and 9377 against 
the scheme, and the leading opinion is that it will in all proba- 
bility be promoted in Parliament without delay. 

Another new colliery company has been floated, the Llan 
Glamorgan. Capital £5000, in £1 shares, 

A sign of the times has been shown at Dowlais, which up toa 
late time has done well in tin bar, and still holds large rail orders ; 
but last week No. 19 blast furnace was blown out, and the Bar 
Mill, Old Works, remains idle. Dowlais colliers, at a late meet- 
ing, agreed to makea contribution towards the Blaenavon furnace- 
men’s strike. 

The resumption of work at Briton Ferry in the tin-plate trade 
after the holidays has not been satisfactory, though improvement 
is expected. Last week seventeen mills were idle at the various 
works. Atthe Briton Ferry Steel Works five furnaces were in 
operation. The Albion Steel Works turned out a fair average. 
Other industries were busy. The Cambrian coke ovens as usual 
did good work, and the Cape Copper Works and Chemical Works 
were well employed. 

In the Swansea Valley the Morriston Mills, after a stoppage of 
two weeks, resumed work on Monday. Midland remainidle. At 
all but the Duffryn the various steel-producing departments are in 
active operation. American bars continue toarrive, but I hear are 
chiefly used for common plates. Refineries are busy. Spelter 
works active. 

A strike at the Swansea Vale and Villiers’ Spelter Works has 
been averted by a concession of additional helpers. 

In the | em trade reports are encouraging ; Grenfell’s, Havod, 
and Morfa busy. 

On ’Change, Swansea, mid-week, it was reported that the pig 
iron market was quiet, and a reduction of prices had taken place 
all round—in Scotch to the extent of 5s. on the week, in Middles- 
brough is., and in hematite 1s. Stock showed an increase of 
9519 tons. The finished iron and steel market remains unsettled, 
Hopes are held out of an improvement following the Birmingham 
meeting. Latest quotations are:—Pig iron: Glasgow warrants, 
55s. 3d., 55s. 9d., 50s. 7d. cash ; Middlesbrough No. 3, 49s. 3d., 
49s, 14d. ; other numbers in proportion, Hematite warrants, 


62s. 6d., 63s, for mixed numbers. Welsh bars, £8 to £8 2s. 6d. 
Sheet 1ron, £8 5s, to £8 7s. 6d. ; steel sheets, £8 2s. 6d. to £8 10s, 
Steel rails, heavy, £6 to £6 2s, 6d.; light, £7 to £7 15s.; sleepers, 
angles, channels, &c., according to section and specification, 
Bessemer steel: tin-plate bars, £5; Siemens best, £5 5s, 
Tin-plates: Bessemer steel cokes, 13s. to 13s. 3d.; Siemens, 
18s. 3d. to 13s. 6d.; ternes per double box, 28 by 20 C., 24s., 26s., 
to 29s.; best charcoal, 14s. to 15s.; big sheets for galvanising, 6ft. 
by 2ft. by 30 g. per ton f.o.t., £10 10s. Stock tin, £120 10s. 
Spelter, £18 17s, 6d. Lead, £16 12s. 6d., as compared with 
Spanish £16 7s. 6d. Copper: Chili bars, £72 10s. to £73 2s. 6d. 
Iron ores: Tafna, 17s. to 17s. 6d. 

Cardiff and Newport quotations are :—Rubio, 17s. to 17s. 6d. 
Tafna, 17s. to 17s, 3d. 

The shipments of tin-plates from Swansea last week totalled 
61,629 boxes ; received from works, 50,704 boxes ; present stock, 
131,822 boxes. Ore has come in freely from Spain this week for 
Cyfarthfa, and one cargo from Porto Longone for Ebbw Vale. 

The Alexandra Dock and Railway Bill, to which I have referred 
as being necessary to aid in the development of Newport’s large 
outlying mineral fields, has been duly deposited. The additional 
stock and loan capital will be one million sterling. 

It is understood in Swansea circles that Sir George Newnes is 
making a spirited effort with the Great Western Railway autho- 
rities to get Swansea placed on the main line. 

Barry Dock shipments last year were nearly 74 million tons, 

The salary of Mr. Harpur, borough engineer, Cardiff, has been 
increased to £1100, and it was further proposed for consideration 
of the Corporation that it be raised by annual increments of £50 
toa maximum of £1250. ‘The mayor at the last meeting of the 
Corporation Electric Lighting and Tramway Committee highly 
eulogised the services of their engineer. 

At the same meeting, the tender of Mr. D. W. Davies for the 
— of an electric car depdt was accepted. The sum was 

6774. 

Barry new dry dock contract has been entrusted to Squires and 
Co., London. 

An important new company has been floated by Cardiff, New- 

rt, Mon., and other shipowners and merchants. This is the 
New Ruperra Steam Shipping Company. Capital £70,000 in £50 
shares. John Cory and Co., managers, 

Mr. John Cory is also going to give a seamen’s refuge. 


NOTES FROM GERMANY. 
(From our own Correspondent.) 


From week to week the reports given concérning the position of 
the iron industry are becoming more unfavourable ; the work 
secured on home account is not sufficient to keep the mills even 
moderately employed, and the holiday stoppages have lasted 
longer than usually, most works remaining idle from December 
24th to January 3rd. The billet convention has, at a recent meet- 
ing, resolved to grant export bounties, and also to allow reductions 
in price on orders of previous date. The Luxemburg pig iron 
convention, which had formerly declined to grant an export bounty 
on iron articles, is now reported to have agreed to this bounty, on 
condition that the same should be granted for pig iron as well as 
for finished iron. 

The next few weeks are likely to remain exceedingly quiet in all 
departments ; the sheet mills have secured some small orders for 
inland consumption at very unsatisfactory quotations, and the few 
foreign orders that could be got had to be taken at prices that 
mean a loss instead of profit. The South German rolling mills 
have reduced the basis price for bars on M. 130 p.t. 

The depression in all the iron trades of Austria-Hungary has been 
increasing during this week and the last, and the general outlook is 
gloomy. All through last year a very dull tone has characterised 
the Austrian iron market. Inland demand was uncommonly 
moderate, the building and engineering trades having been in a 
lifeless condition during the greater part of the year, and so girders, 
bars, rails, and all sorts of hoops, &c., have been in very limited 
request. (Castings and hardware have, on the other hand, re- 
mained in tolerably good call. Austrian export in iron and iron 
articles was fairly brisk in the year now past, value amounting on 
14 million crowns, or 4°5 million crowns more than in the year 
before. Agricultural machines were in lively demand on home and 
foreign account, inland consumption even showing an improvement 
against previous year, and there was likewise a regular and alto- 
gether satisfactory trade done in scythes and sickles. The majo- 
rity of the locomotive shops have remained in lively employment 
during the past year. Prices for iron and steel in Austria-Hungary 
last year, and in the two preceding years, were as under :— 


Florins. 
1898, 1900. 1899, 
Styrian pig iron, freeat works .. 45—47 .. 45—47 .. 454— 47 
Ostran pigiron.. .. .. .. .. 42—44 .. 48—44 .. 42 — 44 
Styrian bars, free Vienna 112—122 90—100 103 —120 
Bohemian bars, free Vienna.. .. l10—114 .. %—100 .. 103 —110 
Hungarian bars, free Vienna .. 108—112 .. %9—105 .. 103 —110 
Girders, free Vienna... . 111—125 110—120_.. 111 —125 


of improvement in the immediate future. America continues to 
be a successful and exceedingly keen competitor on tlte Belgian 
iron market. The following are last year’s inland quotations for 
iron and steel in Belgium. 


Francs. 
1898, 1900. 1899. 
Luxemburg foundry pig, No.3 .. 59-61 .. % -- 85— 90 
Bars, No. 2, best quality.. .. .. 1385-187 .. 140—150 .. 175—180 
Girders, best sorts 185-188 .. 140—150 .. 175-180 


A retrograde movement has been noticeable on the Belgian coal 
market just before the holidays, and a general reduction in quota- 
tions was anticipated, as the decrease in consumption for the year 
now past has been estimated on 74 per cent. of the total produc- 
tion. Although coke has been reduced on 27f., the blast furnace 
works have hitherto refused to pay that price, which is considered 
as much too high when compared to the prices for iron. The sharp 
frost that has now set in will doubtlessly cause an improvement 
in demand, and in the general condition of the coal trade. 

The French iron market remains in a very poor condition. Last 
year has been, on the whole, much less favourable for the French 
iron business than had been anticipated, although heavy purchases 
have been made for the Exhibition; and although railway depart- 
ments have been very well occupied throughout the year, yet 
there was a general absence of enterprising spirit, and the tone 
all round was wanting in firmness, as may be seen from the down- 
ward movement in quotations :— 

5 Francs, free Paris. 
1898. 1900. 1899. 
Merchant iron, No.1 .. .. 160—170 .. 170—180 .. 220—225 

Import in pig iron to Argentina rose on 7,367,938 dols. last 
year, which is 1,025,322 dols. more than in the preceding year. 
Import in agricultural machines rose 917,183 dols., or 512,366 dols. 
less than in the year before, the decrease being due to a strong 
falling off in the demand for mowing machines; in thrashing 
machines thirty-six more have been imported than in the year 
before, and an increase in import can likewise be noticed in rail- 
way requirements, Value of total import in manufactured iron 
was 6,070,920 dols., or 710,283 dols, more than in 1899. 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STeaM coal market firm for all descriptions, and shippers are 
asking higher prices for prompt delivery. House coal in good 


demand for inland, but there is still a great scarcity of ship ing 
tonnage. Exports for week ending 5th January were : 1, 
foreign, 47,375 tons; coastwise, 10,874 tons. Imports for week 
ending 8th January were: Iron ore, 11,680 tons ; pig iron, 530 tons ; 
old rails and scrap, 595 tons ; pitwood, 5576 loads ; sleepers, 
2248 loads. 

Coal: Best steam, 18s, 6d.; seconds, 17s. to 17s. 6d.; house coal, 
best, 19s.; dock screenings, 9s. 6d.; colliery, small, 8s. 6d. to 9s, 
Pig iron: Scotch warrants, 57s. 14d.; hematite warrants, 63s. f.o.b, 
Cumberland prompt ; Middlesbrough No. 3, 49s. Iron ore: Rubio, 
17s, 3d. to 17s. 6d. ; Tafna, 17s. to 17s, 3d. Steel: Rails, heavy 
sections, £6 to £6 2s. 6d.; light ditto, £7 to £7 10s. f.o.b.; Bessemer 
steel tin-plate bars, £5; Siemens steel tin-plate bars, £5 5s., all 
delivered in the district cash. Tin-plates : ssemer steel, coke, 
13s. nominal; Siemens, coke finish, 13s. 3d. nominal, Pitwood, 
18s. to 18s. 6d. London Exchange Telegram: Copper, £72 10s.; 
Straits tin, £120. Freights: Easier. 


AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Monster paper mill.—The Great Northern Paper Company has 
established in the forest region of Maine a paper-making factory 
having a capacity of 400 tons of paper per day. A village of 3000 
inhabitants has been established for the operatives. The cost of 
the works was about £500,000. Both water and steam power are 
used, the former from a reservoir with a concrete dam, 23ft. wide 
at the base, and 24ft. high, with the rear face battered 8in. to the 
foot. Water power, with a head of 110ft., is used for the ma- 
chinery which grinds the wood to pulp. Electricity, generated by 
dynamos driven by turbines, is used to drive all other departments 
of the mill except the paper machines, ‘These latter are operated 
by steam engines, the exhaust steam of which is utilised for heatin 
the machines. The logs are hauled up to the grinder room, wit! 
48 grinders in six rows, each row driven by a pair of 57in. turbines 
developing 3900 horse-power. Hydraulic plungers press the logs 
against the grindstones, The pulp, after being treated in a series 
of processes, flows in a film to the paper-making machines, where 
the excess moisture is evaporated and the finished paper comes from 
the machine. Water is supplied to Rodney Hunt turbines by five 
steel pipes or penstocks 10ft. diameter, and 1000ft. long. The 
three dynamos are 1000-kilowatt, 600-volt, triphase generators, 
each driven by a pair of 36in. turbines, and each of the two 
60-kilowatt exciters is driven by a 24in. turbine. There are about 
twenty electric motors of 10 horse-power to 300 horse-power, 
aggregating 3600 horse-power. There are eight steam engines of 
350 horse-power, one to each paper machine, and these are all 
simple, as the exhaust steam is utilised. Steam is supplied by 
twelve Babcock and Wilcox water-tube boilers, eight burning coal, 
and four burning wood refuse, 


Preumatic riveting plant.—Pneumatic riveting is now being quite 
extensively adopted for the field riveting of steel bridges and other 
structures, and several railway companies and bridge-building 
companies are using special plants for such work, both in erection 
and repairs. These are designed as to be readily put in place on 
a bridge or viaduct without interfering with trains. A plant of 
this kind, used by the Keystone Bridge Works, has a horizontal 
tandem two-stage compressor, with steam cylinder 10in. by 1]4in. 
and air cylinders 10in. by l4in. and 6in. by l4in. This is mounted 
on a cylindrical receiver, 30in. diameter and 14ft. long, made of 
yzin. steel plate. This in turn is mounted on two longitudinal 
timbers 12in. by 10in., 2ft. 6in. apart. These are 20ft. long, 
carrying a vertical boiler. The extreme dimensions are 20ft. in 
length, 4ft. in width, and 12ft. high to the top of the boiler. The 
machine combines small size, slow speed, so as not to require expert 
attendance, and ability to secure, with low steam pressure, an air 
pressure sufficient for heavy riveting. With 951b. boiler pressure, 
the receiver pressure can be run up to 1401b. The boiler is of 
20 horse-power, similar to the style used for hoisting engines. The 
plant is now in use at the Rankin Bridge, operating six pneumatic 
riveting hammers, a pneumatic drill making 2in. holes in material 
lhin. thick, and supplying air for ths rivet-heating furnace. With 
a boiler pressure of 70 1b., the air pressure in the receiver is main- 
tained at 1051b., the compressor running at fifty to sixty revolu- 
tions per minute. 

Steam engines for electric generators.—At a recent meeting of the 
Engine Builders’ Association there was a discussion upon the 
relations between the construction and performance of engines and 
of dynamos. Mr. Ebert, of the re Electric Company, 
said that both engine and generator should agree as to speed, 
regulation, and capacity, the combination being properly considered 
on one unit. With alternating-current machines, 5 per cent. is 
good for multiple running. A frequent source of trouble is that 
parts not specified are often the final cause of considerable 
expense, though small and inexpensive in themselves. The fit of 
the armature spider to the shaft must be very good to overcome 
the expansive effect due to centrifugal force. Two short press fits 
are used instead of one long fit, and a parallel feather key, half in 
the shaft and half in the hub of the spider. As to generator over- 
load capacity, demands for more than 50 per cent. are objected to. 
As to speed, 25 revolutions either way from the normal in the case 
of small machines, and 10 per cent. for the larger machines, could 
be arranged for in the electric machine to suit the steam engine. 
Mr. Reist, of the General Electric Co., advocated a standardisation 
of generators, in which every machine would have an increased 
capacity of 50 per cent. over the next lower machine, The 
machine sizes and corresponding speeds are as follows :— 


Capacity. Speed—Revolutions per minute. 
Kilowatts. High. Moderate. Low. 
60 .. .. 250-276 
90... .. .. 240-257 
188... .. .. 214-295 _ 
sie. 150 .. .. 125-138 106-109 
150 .. .. 195-188 94-100 
1,000 .. 26 120-125 82-854 
1,500 . _ 107-112} .. 75-80 


125ft.; carriage and wagon “a 1784ft. by 110ft.; saw mill, 


from the roundhouse. The shop floors are of concrete. In the 
Ree nye are three Corliss engines ; one, of 250 horse-power, is 

lted to two 85-kilowatt generators operating the shop machinery ; 
one, of 125 horse-power, is belted to an 85-kilowatt generator to 
supply current for lighting, and to operate the transfer table and 
travelling crane ; the third engine, of 150 horse-power, is belted 
to the main line shaft in the machine —— ater supply is 
obtained from twenty driven pipe wells, and pumped to a 50,000- 
— tank. For the boiler supply, two artesian wells 700ft. deep 

ave been sunk, and the water is forced by compressed air to a 
similar tank. The shops are heated by the hot-blast system, and 
have also artificial ventilation, including eighteen-down-draught 
—— in the blacksmith shop. They are lighted y electric arc 
and incandescent lights, with portable incandescent lights in the 
erection pits, 


| 
| 
| 
| 
| 
There is less work done in the Belgian iron industry from week 
to week. Demand is more limited than ever, prices show a strong 
; inclination to move further downwards, and there is no prospect : 
~ Railway shops.—The Colorado and Southern Railway has recently : 
completed extensive new shops at Denver, with the most modern # 
equipment ard machinery. ‘There is an office building, 384ft. by 
64ft.; storehouse, 101ft. machine 3234tt. by 
has a length of 57ft. partitioned off at each end, to form the r 
: boiler and blacksmith shops. In itis a 50-ton travelling crane of : 
: 65ft. span, which traverses the side of the building having twelve 
erecting pits. The transfer table is 70ft. long, running in a pit 4 
400ft. long. The roundhouse or segmental engine shed has radia! j 
= stalls for thirty-five engines, the length of stall being 80ft. The ee 
: turntablefrom which the stall tracks radiate is 70ft. diameter, 110ft. f 
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AMERICAN NOTES. 
(From our own Correspondent.) 


‘ New York, December 28th, 1900. 

CoMMERCIAL and financial conditions show 
remarkable strength, and industrial conditions 
are much better than three months ago. Bank 
clearings indicate an increasing volume of busi- 
ness, though still aggregating less than a year 
ago. The much larger volume of money pro- 
duces commercial activities that show themselves 
in traffic returns. The year closes under pro- 
sperous conditions, almost complete freedom 
from labour agitations or strikes, and with prices 
for commodities at a low level, particularly coal. 
The managers of the iron and steel combinations, 
whose headquarters are here, are preparing 
annual statements of earnings, which it is under- 
stood exhibit the affairs of these interests to he 
in first-class shape, not only as to earnings during 
1900, but as regards business for 1901. Inter- 
views just had with several of the responsible 
heads convey the conviction that the combination 
experiment has been successful in every detail, 
and that an understanding between the great 
combinations themselves is now being effected, 
which will still further strengthen the steel 
interests. There is no difficulty in obtaining 
good prices for material, particularly anything 
that billets enter into. The fixing of Lake ore 
prices is the next event awaited, and which will 
practically determine prices for the ensuing year. 
For months past capacity has been expanded 
greatly in certain lines, but markets will absorb 
all. Pig iron quotations have been steady for a 
month. Bar iron averages 14 c, for best refined. 
Steel rails are firm at 26 dols. Merchant steel 
mills are not soliciting business; in fact, the 
entire producing capacity is acting more on the 
defensive. The great requirements for 1901 
have not been presented as yet, while a year ago 
the mills were at this time loaded up with six 
months’ business at high prices. Prices have 
certainly reached bottom, but there is no inclina- 
tion shown anywhere to buy as much, or as far 
ahead, as in 1898. Of course, combinations have 
supplanted individual firms. Greater control is 
exercised over production. Besides, there is a 
threatening outside competition, as is shown in 
the announcements of new mills. The financial 
situation continues to improve. No stringency 
is apparent. Mining enterprises are attracting a 
great deal of capital, particularly in copper. 
Capital is quietly securing silver-producing pro- 
perties in Mexico. The developments now in 
progress in copper developments are full of 
= ae but no effective increase is probable in 
901. The Missouri lead and zine mines are 
being extended, and new and promising regions 
are being opened up, but the cost of production 
is ata point where new mines cannot seriously 
decrease cost, so far as the estimates of engineers 
have gone. A great deal of mineral develop- 
ment will occur this year throughout the United 
States, Canada, British America, and Mexico, 
partly as a result from the building of railroads 
as spurs or feeders to existing lines through 
regions rich in minerals, Capital finds induce- 
ments to take chances on properties prospected. 
Experts at least will find employment, and the 
more promising properties will be opened up. 
British America is full of opportunities, and many 
parties have penetrated the interior one thousand 
miles from Vancouver. There is a movement to 
provide transportation facilities along portions of 
the way. The United States Government is 
making efforts to provide all-winter postal facili- 
ties at all important points in Alaska. 


CATALOGUES. 


The British Thomson-Houston Company, 
Limited. Pamphlet No, 83.—Direct-connected 
traction and power generators. 

The British Westinghouse Electric and Manu- 
facturing Company, Limited, London. Circular 
No, 1037.—Engine type alternators. 

John Spencer, Limited, Globe Works, Wed- 
nesbury.—General catalogue and price list of 
iron and steel tubes, gas, water, and steam 
fittings. 

John H. Hackworth and Co., Queen Victoria- 
street, London. Catalogue No. 99.—Steam, gas, 
and oil engines, boilers, launches, machine tools, 
pumps, &e. 

James Gibb and Co., Fenchurch-street, 
London,—Illustrated leaflet describing Green- 
way’s patent sand-washing machine for use in 
filter beds. 

The Brush Electrical Engineering Company, 
Limited, Loughborough, Leicestershire. I[llus- 
trated price list of electrical plant.—This isa 
nicely-appointed book, printed in two colours 
with admirable half-tone illustrations. 

W. N. Brunton and Son, Musselburgh, Scot- 
land.—-The producers believe that this is the 
most complete list on resistance materials, as 
used by electrical engineers, that has ever been 
got out by any firm, and comprises resistances 
from twelve to fifty-one times that of copper. 

The Kitson Lighting and Heating Syndicate, 
Limited, Victoria Embankment, London. Pam- 
phlet describing the Kitson system,of incan- 
descent lighting by petroleum.—The method 
employed is to vaporise the oil in the lamp by its 
own heat, thus producing a combustible gas, 
which is burned in incandescence by means of a 
refractory mantle. 


LAUNCHES AND TRIAL TRIPS. 


Rvuperra, steel screw steamer; built by, 
Northumberland Shipbuilding Company, Limited ; 
to the order of, John Cory and Sons, Limited ; 
dimensions, 372ft., 48ft., 30ft. 10in.; to carry, 
7000 tons deadweight ; engines, triple-expansion, 
23hin., 39in., 66in., by 48in., pressure 180 lb.; 
constructed by, Wallsend Slipway and Engineer- 
ing Company, Limited ; trial trip, January 5th, 


engines, quadruple - expansion, balanced on 
Yarrow, Schlick, and Tweedy system; con- 
structed by, the builders ; jaunch, January 7th. 


THE PATENT JOURNAL. 


Condensed from “The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 


*,* When inventions have been “communicated " the 
name and address of the communicating party are 
printed in italics. 

24th December, 1900. 
28,528. NON-REFILLABLE Borties, H. J. Bloomer, 


London. 
23,529. Pneumatic Tires for Cycias, A. Black, 


jasgow. 
28,530. AvuToMaATIC NON-SLIPPING SCREW-DRIVER, F. 
Dale, Cowes. 
8,531. JosnrLess WATER Jacket, H. J. Howard, West 
Croydon. 
23.582. Lamp Spikes, W. J. Waters, Llantarnam, Mon- 
mouthshire. 
Ciutcues, H. W. James, Birmingham. 
. Fastentnos of Garrers, J. B. Brooks, Birming- 


35. Preventinc Draucurt, W. Mellor, Manchester. 

36. Drivinc Cuatns, H. Renold, Manchester. 

37. Saws, T. S. Platt and W. H. Hall, Manchester. 

PrintinGc Corron Cioru, J. Seleraig, Glisgow. 

Bune Busu-s for Barrgts, C. Hollis and T. 
Doughty, Birmingham 

28,540. P- RamBULATOR Hoop Firrincs, G. Moore, jun., 
Birmingham. 

23 541. Pickine Sticks for Ove«pick Looms, E. Porter, 
Burnley. 

23,542. A. A. Govan, Glasgow. 

23,548. for Srorace Ceiis, W. E. Ayrton and 
A. W. Fithian, London. 

23,544. Preumatic Tupes, J. H. Smith, London. 

23,545. INTERNAL Combustion Enoings, A. Howarth, 
Manchester. 

23,546. Srraicur Furrway Vatves, 8. J. Studer, 
Manchester. 

23 547. Marrress Frames, I. Chorlton and W. Went- 
worth, Manchester. 

23,548. Derivatives. I. and H. 
Levinstein, and Levinstein Limited, Manchester. 

23 549. TeLEGRAPHIC TRANSMITTING APPARATUS, J. N. 
Maskelyne, jun., and A. Marr, Manchester. 

28.550. Inpoor Game, C. Jennery, London. 

23,551. Lever Rim Brake for Cycuxs, G. L. Brunsdon, 
Gloucester. 

28,552. Preventine the Escape of Dust, J. J. Byrne, 
Bournemouth, 

23 553. Securine the Cover of Snips’ Boars, J. T. 
Rogers, J. Cowan, and G. E. Beckwith, Southamp- 
ton. 

23 554. Hanp-poweRr Brakes, D. J. Morgan. Glamorgan. 

23.555. Mancracture of Lace, C. Martin, London. 

3556. Tuiap Rai Insutator, W. Courtenay, 
London. 

23,557. for CarTripce Bets, W. E. Rowlands, 
Liverpool. 

23,558. Expvosive SHELLS, W. KE. Rowlands and W. G. 
Hay, Liverpool. 

23,559. Fires, A. G. Brookes.—(The Library Bureau, 
United States.) 

23,560. UNLoapinc Mgans for Air Compressors, P. A. 
Newton.—(The George F. Blake Manufacturing Coim- 
pany, United States.) 

23 561. Printinc Macuinery, H. E. Newton, London. 

23,562. TuRBINE WATER Motor Governor, F. Ellicott, 
London. 

23,563. MeTaLLic Bepstgaps, G. Whitfield, Birming- 
ham. 

23,464. RarLroap Tracks, H. A. Kellaway, London. 

5. Frsuinc Nets, E. Enwoldsen, London. 

.066. MusicaL Tonk-PRopUCING Davice, H. 8. Childs, 

London. 

23.567. Fountain Pen, H. W. Dixon, London. 

23 568. Tire for WHEELED Venicies, 8. G. R. Lyon, 
London. 

23,569. Press for Wearrnc ApparREL, R. W. Cameron, 
London. 

23.570. Raisinc Water, J. Roberts, Liverpool. 

23,571. SPEED-RECORDING AppaRaTvs, J. 8. Highfield 
and 8. Beeton, Manchester. 

23,572. ORNAMENEAL TiLes, H. C. and A. A. Webb, 
Birmingham. 

28,5738. Bicycte HanpLe-nars, J. H. Taylor and E. C. 
Wasdell, Birmingham. 

23.574. Furnace for Burnina Ling, E. H. Stein, 
London. 

23,575. Batu and Basin Wastes, H. M. Weaver, 
London. 

3.576. WinpInc Macuinrs, J. F. Gordon, London. 

23,577. Giass Piares, C. H. Thompson and J. Wilkin- 
son, London. 

23,578. GuarRD for Woop-workING Macutngs, J. May- 
cock and Clarke, Nickolls, and Coombs, Limited, 

ndon. 

23,579. Moutps for Giass Factne W. F. Stiel, 
London. 

23,580. Makinc Guass Factnc P W. F. Stiel, 
London. 

23,581. VeLocipepEs, H. H. Lake.—(F. 0. Bullis, United 
States.) 

23,582. BRAKE-ACTUATING Mecuanisy, H. E. Gresham, 
Manchester. 

28,583. InsuLATING TeLEGRAPH H. H. Lake.— 
(B. Renault, United States.) 

23,584. Arc Lamps, W. and K. A. Rowbotham, Bir- 
mingham. 

23,585. Sasu Pasteners, N. J. Butler, T. Minty, and 
J. B. Bright, Brighton. 

23,586. Execrric Circuit BREAKER, R. 
Pearson, London. 

23,587. Heatina of Vapour Boiiers, A. Farkas, 
London. 

28,588. Liqurp Mgrer, B. J. B. Mills.—(J. M. Duchamp 
and R. Philippe, France.) 

23,589. Means for Winpinc Warcues, A. E. Lebret, 
London. 

23,590. Wneets for Venictes, W. L. Wise.—(W. A. 
Austin, Spain. 

23,591. SELF-PROPELLED VEHICLES, G. Iden and The 
Motor Manufacturing Company, Limited, London. 
23,592. Execrric Systems, A. Wright 
and The Reason Manufacturing Company, Limited, 

London. 

23,593. Etectric DistripuTinc Systems, A. Wright 
and The Reason Manufacturing Company, Limited, 
London. 

23,594. Macuing, A. J. Boult.—(C. Sears, 
United States.) 

23,595. TYPEWRITING MacuiNE, A. J. Boult.—(C. Sears, 
United States.) 

23,596. TypEWRITING MacuinR, A. J. Boult.—(C. Sears, 
United States.) 

23,597. TypEWRITING A. J. Boult.—(C. Sears, 
United States.) 

23,598. Fisu Hooks, J. B. Hall, London. 

23,599. Smoke ConsuMER, J. F. Lester, London. 

23,600. MANUFACTURING COLOURING MaTTER, A. Allers, 
London. 

23,601. AppaRATuUs for FEEDING BorLers, F. G. Ham- 
son, London. 

23,602. Watts, A. J. Boult.—(Z. Segalerba, Italy.) 
23,603. SusstiruTE for Gutra-peRcHA, A. J. Boult.— 
(P. C. Ralli, H. Mayer, and L. Toch, United States.) 

23,604. Locks, A. J. Boult.—(C. A. Cardot, France.) 

23,605. INCANDESCENT Gas Burners, The Portable 
Gas Fountain Syndicate, Limited. — (J. Thovert, 
France.) 

23,606. FIGURE-REGISTERING MEcHANISM, F. Trinks, 


ondon. 
23,607. Exastic Tires, H. H. Lake.—(F. H. Turner, 
United States.) 
23,608. Rerricerators, J. E. Bousfield.—(The Snow- 
flake Refrigerator Company, Limited, South Australia.) 
28,609. Stanps and Lap Tastes, E. Dowic, 


London. 
28,610. SIGNALLING Jacks for TELEPHONE EXCHANGES, 
L. M. Ericsson, London, 


28,611. Maximum Execrric Meters, F. Lux, jun., 
mdon, 
23,612. Furnace for Destroyinec Reruse, H. Ochwat, 
London. 
28,613. Brick Kixys, C. J. Payne, London. 


27th December, 1900. 
23,614. Recorpinc Fiow of Water, D. L. Hutchison, 


‘ow. 
23,615. ACETYLENE Gas, J. B. 8. MacIlwaine, Foxrock, 
Co. Dublin. 
23,616. Hotpers for Wire Rorgs, J. M. Ralston, Barr- 
head, Renfrewshire. 
23,617. OVERHEAD ELEctric Tramcars, G. J. Moschos, 
ive 1. 
23,618. _ WELLs, PD. Donaldson, Portsmouth. 
23,619. METAL-cASED MgTaLLic MouLpinos, J. Turner, 
Birmingham. 
23,620. Casep Tosinc Movuxpines, C. Harvey, Bir- 
mingham. 
23.621. CLurcues, C. T. B. Sangster, Birmingham. 
23,62 . Wire Marrressss, C. 8. Lloyd, Halifax. 
23,623. Trap for the Detention of Picrons, F. Perry, 
Margate. 
23,624. A Darry AppLiaNce, M. Sloan, Crosshouse, 
Ayrshire. 
23,625. Tires for Bicycies, L. Frazer, Andover, 


ants. 
23,626. for Srair-rops, F. J. Lankford, 
Swansea, 
23,627. CircuLaR Pocket R. L. Jennings, 


Cardiff. 

23,62°, Steet Tues, H. J. Brookes, Smeth- 
wick, Staffordshire. 

23,629. HiGH-pressurE Water Taps, W. Bradley, 
Sheffield. 

23,630. Locomotive Stgam GENERATORS, D. Drum- 
mond, Glasgow. 

23,631. Marine Steam GENERATORS, D. Drummond, 


Germany. 

23,633. Locomotive Enorngs, 8. Shiel, Swineford, 
County Mayo. 

23,684. AppaRatus for Dryinc Matt, E. S. Beaven, 
Warminster. 

23,635. Lecornas, C. de Jametel, Paris. 

23,636. TREATMENT of CELULOsE, G. Mitchell, London. 

28,637. MECHANICAL Stoxeers, J. Proctor, Burnley. 

23,638. Seats of Doc Carts, C. E. Hawley, Birming- 


ham. 

23,639. Manuracturino Botts and Rivets, A. H. Fox, 
London. 

23,640. Cornx-FREED Goops Lirt, &c., P. Reiner, 
London. 

23,641. CoIn-rREED Device for ORDERING Goons, P. 
Reiner, London. 

23 64’. INCANDESCENT LIGHTING Apparatus, O. Reitz, 
Halifax. 

23,643. Sarety and OrNaMeNTAL Pin, L. Esslinger, 


en. 
23,644. Foot for Daawinc Compasses, A. Russell, 
ith. 
23,645. Jacquarps, F. Wadsworth and A. Beedham, 
Manchester. 
23 646. Geip for Laprges’ Hats, &c., J. B. Forrest, 
Glasgow. 
23,647. Meracs, H. C. Harrison and J. Day, Weston- 
super- Mare. 
23,648. Hanp Too.s, A. Hebert, London. 
23,649. 8. Kraus, London. 
23,650. FoRMALIN DISINFECTED Banpaceg, G. Breiger, 


23,651. Construction of Roorinecs, B. Grastorf, 
London. 

23.652. Varnisu. G. V. Jameson, R. W. Papineau, and 
R. T. Hollis, London. 

23,653. ArMouR Marteriats, T. and H. Fenwick, 
London. 

28.654. Nap-RAISING Macuine, J. D. Tomlinson, Man- 
chester. 

28,655. ComBusTion ENGINES, A. Bauer, 

alifax. 

23,656. Pumps, L. and A. Myers and F. R. Baker, Bir- 
minghain. 

23,657. Typewriters, A. J. Boult.—(C. Spiro, United 
States.) 

23.658. Bortna Hoxgs, C. A. Byers and E. F. Abbey, 
Loudon. 

28,659. SranTina Gates for Race Tracts, T. Barnett, 
London. 

23,660. Process of TreaTiInc Ores, M. Seligsohn, 
London. 

23 661. Hooks for Eygcuassgs, &c., E. B. Howitt, 

mdon. 

23,662. Process for the Propuction of Gases, A. J. 
Boult.—(D. Turk and The Actiengeselischaft “ Lauch- 
hammer,” Germany.) 

23,663. Pens, A. A. Woodward. London. 

23,664. CLOTH-TENIERING Macuines, J. J. Fearon, 
London. 

23,665. Cap Criosures for Bortries, E. Hoffman, 


London. 
23,666. CusHion Tires for Venicies, O. L. Leach, 


men, Germany. 

23,669. Macuine for Mow1Nc Purposes, W. N. Whitely, 
London. 

23,670. Openers for Envetopes, Xc., J. N. Gerini, 
London. 

23 671. Syrinck for Mepicat B. Grymowski, 


ndon. 
23,672. CarriaGE Doors, E. E. Bailes, 


ndon. 
23,673. Camera Cass, P. Hartwig, 
London. 
23,674. Cap Ciosurgs for Borries, E. Hoffman, 
London. 
23,675. OBTAINING CuRRENT, O. Britzke, 


ndon. 

23,676. TRANSPORTING of LumBer, H. W. Regnander, 
London. 

23,677. SappLEs for VeLocipepEs, O. F. Burchard, 
London. 

23.678. Makino Nitrates, W. P. Thompson.—(@. Flick, 
Germany.) 

23,679. Apparatus for TREATING Corns, A. Hintz, 
Liverpool. 

23,680. Lamps for Use in Streets, F. A. von Sobbe, 
Liverpool. 

28,681. Seats, P. Christa, London. 

23,682. Prism Piatss, J. G. Brown, London. 

23,683. LancasHIRE Borers, H. M. Ashley, 


London. 
23,684. Morors, A. Vogt and M. von Recklinghausen, 


ndon. 

23,685. Printinc Macuine, The Printing Arts Com- 
pany, Limited, W. Black, and F. H. Mowbray, 
London. 

23,686. MuLTICOLOUR PRINTING, The Printing Arts 
Company, Limited, W. Black, and F. H. Mowbray, 
London. 

23,687. CoLourtinc Matrers, G. W. Johnson.—(C. F. 
Boehringer and Soehne, Germany.) 

23,688. ELECTROMAGNETIC Tracrion, A. Pacinotti, 
London. 

23 689. FoLpine Newspapers, H. E. Newton.—(R. Hoe, 
United States.) 

23,690. Buiinps for Winpows, R. O. Craig, 
London. 

23,691. TRANSPORTING ANIMALS, M. Kern and A. Wiget, 


ondon. 
23 692. Means for Puttinc up Tureaps, G. H. Zeal, 
mdon. 
23,698. Crcies, O. J. Lawry, London. 


28th December, 1900. 
23,694. SELF-o1LING Busn, E. and E. Sykes, Hudders- 


eld. 
23,695. Hor Bearine, B. H. Thwaite, London. 


23,696. Vapour Enorngs, P. Burt, Bothwell, Lanark- 


shire. 

23,697. Dust Brvs, J. Froggatt, Birmingham. 

23,698. Brake for VeLocipepes, R. Howarth, 
London. 

23,699. Pappinc Sanpat, J. W. W. Chamberlain, West 
Didsbury, Lanes. 

3,700. ELectricat Coupiines, J. B. Langford, 

ndon. 

Incanpescent Gas, A. Rosenberg, Man- 
chester. 

23,702. Fire Licnter, H. Paradies and B. J. Wasser- 
mann, Glasgow. 

23,708. BaLtastinc Tanks for VeEssEts, J. Kay, 
Glasgow. 

23,704. ConTROLLING Papp.es of Suips, J. A. Craw, 


asgow. : 

23,705. MovaBLe Taroets, T. B. Ralson, Glasgow. 

23,706. Dumprnc Hopper, W. Fairweather.—(Z. de 
Strens, Italy.) 

23,707. for J. E. L. Kinsley, Man- 
chester. 

28,708. AUTOMATICALLY INDICATING the PRESENCE 0 
Fire, W. H. Trimble, London. 

23,709. MANUFACTURING EmBossED Work, T. Gremme, 
Germany. 

23.710 Steam Borer Heatep by Varours, J. Busek, 
Germany. 

23,711. ENGINES for Pupminc up Liquips, E. Wyld, 
Kew. 


23.712. Printinc The Printing Arts Com- 
pany, Limited, and F. H. Mowbray, London. 

23,718 Currinc Ropper WasHers, V. Pfister and F. 
A. Byrne, Birmingham. 

23,714. AsCERTAINING ANGLES, W. Beynon and L. 
Calvert, London. 

23,715. MILLING Macutings, A. W. Schwarzlose, Man- 
chester. 

23,716. BorpERING Notre Papgr, R. W. Barker.—(H. 
G. Stripe, United States.) 

23,717. Reoister, G. Barker.—(T. H. Blair, 
United States.) 

23,718. Cement KiLn, W. W. Hewitt, London, 

23,719. SraTioNERY or Letrer-Boxes, A. E. Walker, 

London. 

23,720. Heatinc Stanp for Cooxine Vessets, T. 

Schubert, London. 

23,721. Countinc Devices for Typewriters, 8. A. 
Parker, London. 
23,722. MANUFACTURE of Frsrovus Compositions, H. H. 
Lake.—(National Package Company, United States.) 
23,723. Music Lear Toryer, E. J. Moller, Bexley 
Heath, near London. 

23,724. Tea-ccTTING Macutnegs, E. R. Thomas, London. 

23,725. TREATMENT of NickgeL Orgs, H. L. Herren- 
schmidt, London. 

23,726. Automatic Swircnes for TELepHones, E. 

Miller, London. 

23,727. MANUFACTURE of Propucts from HEprting, C. 
Moureu, London. 

23,728. Baes, B. W. Farrer, London. 

23,729. Seconpary Batrerigs, H. F. d’Arnoult, 
London. 

23,730. Mouse Traps, W. S. Hart, London. 

23,731. Srzam Separators, H. Field, London. 

23,732. CANDLE-HOLDERS, J. Thomas, London. 

23,733. InpicaTors for FIRE-ALARM L. G. 
Woolley, London. 

23,734. Street Pavinc, W. P. Thompson.—(P. J. 
Moran, United States.) 

23,735. ELecTRO-MECHANICAL AppaRaTus, W. P. 
Thompson.—(M. Aliberti and G. Boni, Italy.) 

23,736. PicroRE Biocks, A. Kulitz, Liverpool. 

23,737. Gaucine Hicu Vacua, J. Waring, London. 

23,738. Packie for Pistons, J. Airey, London. 

23,739. CANDLE-HOLDING APPLIANCES, C. de Righini, 

mdon. 
23,740. PROPELLERS, R. Konig, London. 
23,741. Ratts and Fastenines, A. W. 
mdon. 

23,742. Mareriat, C. G. Redfern. —(H. 
Collins, Belgium.) 

23,743. Battery E. Tiquet, London. 

23,744. Mutinc Device for VioLins, J. Mitchell, 
London. 

23.745. Cock for Low-prEssuRE, J. Mitchell, London. 

23,746. VaLvE Gear, R. Lenke and R. Doerfel, 
London. 

23747. Frrtincs for Fire-arms, &c., A. Perazzi, 


Raramage, 


mdon. 

23,748. Evectric Systems, E. Arnold, O. 8. Bragstad, 
and J. L. la Cour, London. 

23,749. ELecrric CcrRrENTs, E. Arnold, O. 8S. Brag- 
stad, and J. L. la Cour, London. 

23,750. CoupLincs of Rattway Cars, A. 8. Phillpotts, 
London. 

23,751. PNeumaTic Tirgs, A. J. Boult.—(A. Granara, 
Italy. 

23,752. Preumatic Tires, A. J. Boult.—(A. Granara, 
Italy. 

23,753. WasHinc Macuing, A. J. Boult.—(Z. Gaillard, 
France.) 

23,754. ApsorBIne Gas, G. W. Johnson.—(P. Nae/, 
United States.) 

£9th December, 1900. 

23,755. ErHEer R. L. Joynt, Dublin. 

23,756. VenTiLaTors, J. Gill, Lancaster. 

23,757.. Brakes for VenIcLes, W. R. Baker, Wallington, 
Surrey. 

23,758. Drivinc Gear, C. Merington, South Nor- 
wood. 


23,759. CLorH ExpanDER3, W. Birch, Manchestsr. 

23,760. DravucuT PrevenTERS for Doors, T. Martin, 
Manchester. 

23,761. Grinpinc Cutrers, J. J. Guest, Birming- 


ham. 

23,762. Macuines for PuncHina JacquaRD CoRDs, 
J. Gibb, Glasgow. 

23,763. Printinc Preces of CLorH BoTH Srpgs, J. 
Drummond, Glasgow. 

23,764. VALVE-OPERATING MecHanisM for CorRLiss 
Vatves, H. F. C. Whitehead, Manchester. 

23,765. TREATING Town Reruse, W. Young and 
S. Glover, St. Helens, Lancashire. 

23,766. Toots for Makrinc HorsgsHogs, W. Meredith, 
Wolverhampton. 

23,767. PROTECTING the Epcers of Books, E. J. 


23,768. IncaxpEsceNT Gas Burners, H. Oldham, 
Manchester. 

23,769. Looms for Weavinec, W. R. G. Farey and R. 
Langhorne, Manchester. 

23,770. Preumartic Tires, F. J. Seddon, Manchester. 

23,771. Macaines for Setrinc Typg, J. Fraser, 
Glasgow. 

23,772. MecHanicaL Ciutcues, H. Miller, Glasgow. 

23,773. SwitcuEs for ELectric Motors, J. H. Cowell, 
Newton Abbot, Devon. 

23,774. INTERCHANGEABLE Letters, W. Johnson and 
J. Makin, Sheffield. 

23,775. cca C. Coventry.—(P. W. Callaghan, 
Brazil.) 

23,776. OuTpooR Seats, W. H. and G. Brown, and R. 
Benton, London. 

23,777. Can Openers, A. Zucker, Berlin, Germany. 

23,778. Racine Gamz, G. Ringelhan, Dresden, 
Germany. 

23,779. Cramps for Saws, M. A. K. Shotwell, London. 

23,780. OuTpooR Sgats, J. Smith, London. 

23,781. Propucine Carsonic Oxipr, E. W. Engels, 
London. 

23,782. Tre-up for Trunks, A. W. McL. Keen and W. 
Hockley, London. 

23,783. Utinisinc Waste Beer, Xc., C. Ridings, 
London, 

23,784. AuToMATIC Gravity WHEEL, H. Rose and W. 
Hockin, London. 

23,785. INTERSECTION Boss for Sasuxs, J. Griffin and 
A. E. , London. 

28,786. Branpine Spun Topacco, M. W. and E. D. 
Newbegin, London. 


23,787. Fire Escarss, B. S. Neelly, J. F. Barbour, 
D.G. Dunn, and A, H. Courts, London, 


| 
; | Glasgow. 
| 23 632. TRANSPORTING VEHICLES, H. Helbing, Barmen, 
| 
| 
| 
| 
| 
| 
London. 
| 
| 
| 
| 
| 
London. 
23,667. Fires and Rasps, J. C. Zenses, Barmen, Ger- 
many. 
23,668. Dygtnc TexTILE MaTERIALS, P. Schirp, Bar- 
| 
q 
ARGENFELS, steel screw steamer; built by, 
Wigham Richardson and Co., Limited ; to the 
: order of, The Deutsche Dampfschifffahrts Gesell- 
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23,788. Forpine Packine Casgs, E. and A. R. Forster, 
Lond 


jon. 

23,789. Canpies, H. Palmer and W. Calderwood, 
London. 

23,790. Avorpinc Huntinc of Macuinery, H. C. 
Leake, London. 

23,791. Imerovep CLasp for Corsets, W. Miller, 
London. 

Neckvets, F. W. Voisey and J. Dean, Man- 
chester. 

23,7938. Macuines for Finisainc Stitcurs, A. J. 
Boult.—(@oodyear Shoe Machinery Comprny, United 
States.) 

23,74. Apparatus for Govarnine, T. Clarkson, 

ndon. 

23,795. Pocket CaNDLEStIcKs or Lames, M. Goodwin, 

ondon, 

23,796. Tun and Cooier for Brewino, E. W. 

neaster, London, 

23,797. Listnc Woonen Casks, E. W. Lancaster, 


mdon. 

Wasarneo and Cass, E. W. Lancaster, 
zondon. 

23,799. Fotpina Box, N. W. Chittenden and W. 8. 
Elsmore, London. 

23,800. SparKine Pivas, H. Moriarty, H. C. Folger, 
and E. acobson, London. 

23,801. Dsronators for Rattways, E. F. Lemaire, 


ndon. 

23.3802. Guipe of Harness, E. C. Cusack, 
London. 

23,8038. Deposttina NicKEL, on SCRFACES, 
J. E. Jasset and A. E. Cinqualbre, London. 

23,804. Soap, A. Klumpp, London. 

23,805. G. Roselieb and 
B. Dellagana and Co., Limited, London. 

23,806. Bakers’ Ovens, F. Karl, London. 

23,807. Reteastnc Trip Vatve Motion for Sream 
Enoives, J. Richardson and W. D. Wansbrough, 
London. 

23,008. Poppinc MarTeriats, J. H. Payne and R. 
Barton, London. 

23,809. Harr Pixs and Fasteners, H. A. Levens, 
Beckenham, Kent. 

23,810. Corset Fasteners, W. A. King, London. 

23,811. Treatinc Liguips contarnrnc Copprr, J. G. 
Lorrain.—(@. Thomson, States.) 


1900. 
23,812. Brakes for Cycies, &c., G. Hatchett, Birming- 


am. 

23,813. PREVENTING NAPHTHALENE Deposits, W. 
Young and 8. and T. Glover, Peebles, N.B. 

23,814. Tues, E., T. H., and Gardener, 
Manchester. 

23,815, ArmMosPHERIC BurNgER, E. W. T. Richmond, 
Liverpool. 

23,816. SELF-PROPELLING Locomotive Gvarps, H. 
Gilbert, Liverpool. 

23,817. Macurve for Wasaine, J. Ritchie, Glasgow. 

23,818. Fireproor Froortne and Roortno, J. H. 
Turner, Glasgow. 

23,819. PREVENTING INJURY to Watt Coverinas, J. M. 
Courage, London. 

23,820. Eureka Lanet Damper, J. Cocks, Plymouth. 

23,821. Sotvtron for Coatrna Corks, J. Cocks, 
Plymouth. 

23,822. Srancuions, W. Rockliffe and J. A. Cleland, 
Newcastlé-on-Tyne. 

23,823. Stipe Bouts for Doors, N. B. Locke, Glasgow. 

23,824. SpPEED-INDICATING H. Simpson, 
Liverpool. 

23,825. TrLE-pECORATING D. Smith, Wolver- 
hampton. 

23,826. Structcre for Rearina Curckens, A. Walker, 
Hounslow, Middlesex. 

23,827. Benpinc Pipes, C, Robertson, jun., and J. B. 
Robertson, Glasgow. 

23,828. Ark Tupes for Pneumatic Tires, W. H. 
Entwisle, Manchester. 

23,829. Supportinc Trovsgers Banp, A. Weithaler, 
Glasgow. 

23,830. Corn-FREED Apparatus, B. Brown, Man- 
chester. 

23,831. Grinptnc W. Bright, Sheffield. 

23,832. Jorninc Sorr Metat Pips to Iron, A. R. 
Watson, Sandown, Isle of Wight. 

23,833. Rarn-waTER CLEANSER, W. R. B. Richardson 
and E. W. Beech, Peterborough. 

23,834. ImpREGNATING Loos or TimpeER, H. E. Kruskopf, 
London. 

23,835. Parventinc Horses A. Honsherg, 
jun., Germany. 

23,836. Copyinc Paotocrapnic Pictures, W. Sauer, 
Germany. 

23,837. Macuines for Settina Saws, W. G. Bithl, 
Germany. 

23,838. Cacz Hotsts, A. Wadsworth, London. 

23,839, PoRTABLE ADVERTISING APPARATUS, M. Jacob, 
Liverpool. 

23,840. Free Atarws, L. de L. Wells and A. C. Brown, 
London, 

23,841. Drarsina AppaRatos, A. von Bischoff, 
London. 

23,842. Borrte Stoppers, A. J. Boult.—(C. N. Brisco, 
United States.) 

23,843. Wixprinc Composite Cops, 8. W. Wardwell, 
London. 

23,844. Hoxper for Forxs, T. M. West and S. Wright, 
London. 

23,845. An AgRIAL MACHINE, A. H. Byron and A. R. 
Baird, London. 

23,846. AtTacainc Mess-kit to Knapsacks, A. Weiss 
and F. X. Martin, London. 

23,847. Brakes for Bicycies, E. Preston, London. 

23,848. TeLescopgs, B. A. Fiske, London. 

23,849. Incanpgscent Licutinc Apparatvs, J. St. C. 
Legge, London. 

23,850. Gas Licuttnea, A. G. Brookes.— 
(The Incandescent Gas Light Company, United States.) 

23,851. MANUFACTURE of Cement, C. Diesler, London. 

28.852. MeascurInc Maanetic Fieips, G. Dietze, 
London. 

23,853. CoemicalL Manure Distrreutor, E. Delvanx, 
London. 

23,854. Typewriters, W. H. Griffin and W. F. Plumer, 


ondaon. 

Recutator for Steam Enarygs, L. Erhardt, 

ough. 

23,856. CoNTROLLING AppaRaTus for VEHICLES, C. 
Fracke and H. Schwabacher, London. 

23,857. Perrectinc Presses, H. J. Haddan.—(The 
Babeock Printing Press Manufactuying Company, 
United States.) 

22,858. OnTarntnc CoLour Supstance from FErRovus 
Liquors, H. J. Haddan.—(4. S. Ramage, United 
States.) 

23,859. Process of Ferro Ferric 
H. J. Haddan.—(A. Ramage, United 
States.) 

23,860. ExEcTRIC DISTRIBUTION Systems, E. M. Hewlett, 
London. 

23,861. Muttico.our Printinc, A. B. Woodward, 


ndon. 

23,862. Pocket Casgs, J. T. Edson and C. J. Peabody, 
London. 

23,863. Rim Brakes for Vetoctprpes, H. Cooper, 
London. 

23 864. ATTACHMENT of Braces to Trovsers, W. P. C. 
Lindsay, Calcutta. 

23,865. Removinc Barnacies from Satps’ Huts, M. 
L. Moorhouse, H. J. Dyson, and J. Crane, London. 

23.865. Metuop of Rotitinc Wuegts, A. de Fontaine, 
London. 

23,867. VeLoctprpgs, A. Hill, London. 

23,868. LupricaTinc Devices, A. H. Osborne, London. 

23,869. DiscHarGE VaLve, R. U. Chadwick, London. 

23,870. Steam ENGINE Va.vss, C. Selleck, London. 

23,871. Hose Supporters, R. Gorton, London. 

23,872. TREATMENT of BismuTH Orgs, H. H. Lake.— 

(F. G@. Eulert, Bolivia.) 

23.873. Friction CLutcnes, H. H. Lake.—(Vereiniagte 

Kammerich’sche Werke, Germany.) 


28,874. Pocker Carp Cases, J. T. Edson and C. J. 
Peabody, London. 
23,875. Dynamos, J. Lawrence and J. E. Spagnoletti, 
London. 
23,876. Hanpies of Hockey Sticks, H. W. Dover, 
ndon, 
23,877. Lysutators for EcecrricaL Purposss, C. W. 
Atkinson, London. 
23,878. Seraration of Conpucrors from Nown-con- 
puctors, L. |. Blake and L. N. Morscher, London. 
23,879. GLazep Wars, G. vondem Borne and W. von 
Debschiitz, London. 

23,880. Ecrvators, J. Gary, London, 

23,88Sl.  CHampBers for TRansportinc Rapipiy- 
DETERIORATING Propucts, M. Podbereski, London. 

23,882. Brapaw ts, G. C. H. Wintle, London. 

23883. SLEEPERS for Rattways, E. Schellbach, 
London. 

23,884. Fry Trap, J. A. Francis, London. 

23,885. Borries, D. T. Powell, London. 

23,886. Apparatus for Dustxrectinc, G. Krell, 
London. 

23,887. NaprHaLENE Compounps, J. Y. Johnson.—{7The 
Badische Anilin and Soda Fabrik, Germany.) 

23,888. Sates Book for P. Hanley, 
London. 

23,889. GasoLtne Srovss, C. E. Dudley, London. 

23,890. Coatincs for Extectric Conpuctors, A. W. 
Peust and A. Apel, London. 

23,891. Macuine for ScaLinc Gray, 8. Notowitsch, 
London. 

— MAGNETO-ELECTRIC Device, F. Sturm, Liver- 


pool. 

23,898. Sreritisation of Foop Propucts, R. Heng- 
stenberg, Liverpool. 

23,894. Drums for Carryinc Patnt, R. Marston, 
Liverpool. 

23,895. Macutnes for Packetinc Tea, E. Belot, 

iverpool. 

23,896. Motors, La Société d'Etudes 
Voitures Electriques de Paris, London. 

23,897. Reverstste Seats, C. M. White.—(P. M. 
Kling, United States.) 

23,898. Manuracture of Baskets, 0. Schleicher, 
London. 

28,899. Botries, R. W. H. Funk and T. F. O'Rourke, 
London. 

23,900. SautTLe Emprormery Macutnes, C. B. Neu- 
bauer, London. 

23,901. DispLayrnc Menus, G. M. de St. Leger, 
London. 

23,902. Manuracture of CoLourrna Martrers, F. 
Kehrmann, London. 

23,908. Execrrica. Grass Furnace, A. Voelker, 
London. 

23,904. INsEcTION ConDENSERS, H. Balcke, London. 

23,905. Letrer Copyrne or Damptnc Paps, G. Mitchell, 
London. 

23,906. Reeps, G. Beckers, London. 

23,907. Moror ATTACHMENTs for VeHIcies, H. J. Law- 
son, London. 

23,908. Motor Venictes, H. J. Lawson, London. 

23.909. OxtpIsED Leap Compounps, T L. Bake, 
London. 


lat January, 1901. 


1. Macutyery for Wrxptnc Tareapd, D. G. Baker, 
ondon. 

2. Ventcies, A. J. Boult.—(La Société A. Darvacy et 
Cu., France.) 

3. Steam Packtnc and Sargavarp, R. E. 
McCuen, London. 

4. Scrussinc Fioors, J. E. Gee, West Croydon, 
Surrey. 

5. Apparatus for Vapours, H. A. Kent, 
London. 

6. Motors, 8. J. Williamson, Liverpool. 

7. Wasuine Prints, J. C. Harrison, Bowness-on-Win- 
dermere. 

8. Bow for Laprgs’ Betts, &ec., C. G. Beardworth, 
London. 

9. Borrises, D. T. Powell, London. 

10. INTERCHANGEABLE LETTERS or NUMERALS, A. Harvie, 
Brighton. 

ll. Srack and Tweatricat Errects, B. Doyle, 
London. 

12. Castine Meta, S. E. Page.—(R&. W. Davies and H. 
W. Hartman, United States.) 

13. Camp AMBULANCE LitTEeR, H. A. Costerton, 
Brighton. 

14. Gas and O1t Torte, H. T. Edge, Liverpool. 

15. Pump, H. Roberts, Carnarvon. 

16. Meruop of Propucine Power, D. Cook, Richmond, 
Surrey 

17. Ecrerraic Incanpescent Lamps, G. H. Smith, 
Cardiff. 

Evecrricat Switcues, &c., G. W. Holt, Birming- 
am. 

19. AvuTromaTic VaLvges, W. and G. W. Drummond, 
Glasgow. 

20. Reverstnc Gear, W. and G. W. Drummond, 
Glasgow. 


21. Taps, W. Bradley and H. W. D. Fielding, Shef- 
field. 
22. Maxine Bricks, L. Ingham and B. Langton, 


weeds, 

23. Stanp for Papers and Books, T. McGow, 
Dundee. 

24. Dritts for and Manooxps, J. Gordon, 
Manchester. 

25. Constroctine Fitter Beps, 8. H. Adams, Harro- 


ate. 

Rattway Apparatcs, B. Holliday, 
Manchester. 

27. Cueques, W. Johnson, London. 

28. Warminc Raitway Carriages, R. Mackenzie, 


Glasgow. 

29. CompusTION F. Lister, 
Keighley. 

30. Treatment of Liguip Rervsr, G. D. Wild, 
Keighley. 

31; Switches for ELecrricat Purposgs, A. Watson, 
Birmingham. 

32. Guarps for Woop-worRkKING Macntnes, A. Cook, 
Glasgow. 

83. Mgans for BuRNING Liqguip Fvuet, W. M. Simpson, 
Hastings. 

84. ELectric Pivas, G. Sperryn and W. H. Wood, Bir- 
mingham. 


35. Jornt for Srgam Pipss, &c., J. Hutcheson, Glas- 


gow. 

36. Toy and ApverTiIsine Devick, H. Bassett, West 
Bromwich. 

37. Bansors, T. Hewett, London. 

38. AvTomaTic Fire Extincuisner, Hoffmann, 
Manchester. 

39. Weavina Looms, J. Ehlrich and O, Ktihnen, Man- 
chester. 

40. Processes for Makinc Wing, J. H. Brodrick, Bir- 
mingham. 

41. Evastic Trres for Ventcie Wueets, T. J. Palmer, 


Stoll. 
42. GENERATING ELecTRIcAL Eneroy, R. H. Dunn, 
Somerset. 
43. WirHertino the Lear of the Tea Prant, W. A. S. 
Sparling, Southampton. 
44. Wirnertnc the Tea Lear, W. A. 8. Sparling, 


Southampton. 

45. Drivinc Gear for Grinpstongs, W. Dickie, Glas- 
gow. 

46. Maxine Tapestry Carpers, A. R. Ferguson, 
Glasgow. 


47. Crups, A. V. Drummond, Glasgow. 
StrorrerinG Device for Bort.es, J. Dakers, Aber- 
een. 

49, Hot-arrm Reatsters, G. Auer, Glasgow. 

50. InpIA-RUBBER, C. O. Weber and A. Cairns, Crump- 
sall, near Manchester. 

51. Apparatus for Propuctnc Gas, M. Gohler, Man- 
chester. 

52, Rapip Loaner, H. M. Singer, Dereham, Norfolk. 

58. PREVENTING ABSTRACTION of Letrers, C. A. and 
H. Bond, London. 


54. Buoyina Mrans for Water Crart, J. M. Richens, 
Glasgow. 

55. PROPELLER SuHarrs of Sreamsuips, E. Lobnitz, 

lasgow. 

56. ELEcTRoLytic Deposition of Mgra.s, H. C. Harri- 
son, London. 

57. Fasteninos for Lecarnas, J. 'T. B. Bennett, Bir- 
mingham. 

58. Propucinc Curvep Prares for Puoros, T. W. 
Henry, Dublin, 

5% Macuinery Guarp, T., R., and W. Lees, Man- 
chester. 

60, An ImpRoveD Patnt Remover, W. F, Laycock, 
London. 

61. SprReEapING the Moutus of TRawt Nets, T. White, 
London. 

62. Corn-rreep Arparatus, C. J. Bayard and A. E. 
Lamkin, London. 

68. Apparatus for Dryinc Peat, Xc., J. Irgens, 
London. 

. ASSEMBLING Eyes and Rivers, M. W. Henius, 
London. 

65. Sarety APPLIANCE for Wirgs, P. L. R. 
Fraser, London. 

66. IMPROVEMENTS in Hanpies for Ciuss, A. 
Cole, London. 

67. GATHERERS and Loapgrs for Hay, M. Field, 
London. 

68. NON-REFILLABLE Borties, L. Anderson and H. 8. 
Bettes, London. 

69, SMOKE-CONSUMING APPLIANCE, G. Marshall and The 
British Fuel Economiser and Smoke Preventer, 
Limited, London. 

70. Heaters, I. H. Harris and D, M. A. G. Hawes, 
London. 

71. Pocttry Foon, I. Mead, London. 

72. Streer CLEANER, R. C. Menzies, London. 

73. Lapres’ and GenTLEMEN’s Hat Cass, A. W. White- 
lock, London. 

74. Switcnr:, A. P. and G. C. Lundberg, 
London. 

75. Heatsrs, F. J. Doyle, London. 

76. Macuing Guns, H. H. Lake.—(B. W. Jeter, United 
States.) 

77. Air Gun, W. F. Markham, London. 

78. Vatves for Fivump, R. E. P. Craven, 
London. 

79. Facttitatino the of Foon, J. H. Fraser, 
London. 

80, Devices for Hanpiina Cang, E. A. Turner, 
London. 

81. Ticket Reatsrer for Coat Waaons, D. R. Evans, 
Cardiff. 

$2. Improvements in CentrirucaAL Pumps, 8. C. 
Davidson, London. 

83, INCANDESCENT Gas MANTLEs, J. Bonnet and J. L. 
Muller, London. 

84. Letter Fires, H. H. Lake.—(W. D. and 
Kelly, United States.) 

85. Macaines for Biscuits, M. Dietrich, 
London. 

386. Power Generators, H. V. Keeson, London. 

87. Macuines for Cutrina Biscuits, M. Dietrich, 
London. 

88. Apparatus for Mintna Rocksatt, H. V. Neukirch, 
London. 

8), Comn-FreEp Game Apparatus, J. M. Alderton, 
London. 

%. ReauLATING Motors, M. Monthiers, 
London. 

91. Maxine Correr, P. Westen, London. 

Feeprna Mecuanism of Ture Processes, R. C. 
Stiefel, London. 

93. Rare Sprxr, H. Rumpf, London. 

94. Propetuxrs, J. I. Wood, Liverpool. 

95. Taps, J. Gut, Liverpool. 

Biast Furnaces, J. Edwards, Liverpool. 

97. Vatves, W. H. Beck.—(A. M. Sloss, 

98. SotpgERING Cans, D. Clark, London. 

9. Devicss for ApvertisiInc, W. M. Shepherd, 
London. 

100. Means for Trkatinc Propvucer Gases, E. J. 
Duff and The United Alkali Company, Limited, 
London. 

101. Process of Disc A. de Fontaine, 
London. 

102. Fire-arms, R. H. Kjellman and G. L. Andersson, 
London. 

103. Fire-arms, R. H. Kjellman and G, Ander:son, 
London. 

104. Tires, F. W. Squier, London. 

105. ReevuLators for Pressure, L. H. Dugenait, 
London. 

106. Propettinc Rattway Cars, The British Motor 
Traction Company, Limited, and C. Osborn, 
London. 


SELECTED AMERICAN PATENTS. 


From the United States Patent-oflice Oficial Gazelte, 


658,595. IsreRNaL Compustion Motor, W. 
Simpson, London, England.—Filed April 26th, 1900. 
Claim.—(1) An internal combustion motor, having 
in combination a cylinder of varying bore, a trunk 
piston to form with said cylinder working chambers, 
an inlet valve for each of the working chambers 
through which the gaseous explosive charge may be 
admitted into each of the said chambers, and an ex- 
haust valve for each of the working chambers, through 
which the products of combustion may be discharged, 
and means for holding open one of the exhaust valves 


for the whole cycle of operations except and until 
almost the end of the ordinary compression stroke, fur 
the purposes and substantially as described. (z) In 
combination in an internal combustion motor, a 
cylinder of varying bore, a trunk piston to form with 
said cylinder working chambers, a connecting-rod and 
inlet and outlet valve mechanism with means for con- 
trolling the same to cut off either chamber from its 
fuel supply, and to permit the same to exhaust until 
almost the end of the ordinary compression stroke, to 
maintain the thrust on the connecting-rod, substan- 
tially as described, 


658,698, Execrraic Furnace, (. Brodley, New 
York, N.Y.— Filed, February 10th, 1900, 

Claim.—An electric furnace comprising means for 
delivering current to the furnace, a movable receptacle 
adapted to contain carbide-producing materials and to 
present different portions of such materials succes. 
sively to the action of the current, and gas-delivering 


means adapted to deliver gas to the receptacle at a 
definite part of the movement thereof, and comprising 
pipe connections to the different parts of the movable 
receptacle and valve mechanism adapted to control 
such pipe connections to admit gas successively 
through such pipe connections to different parts of 
the receptacle. 


658,814. Means ror Devicatety 
Movina Parts, W. Stanley and H. M. Smith, 
Great Barrington, Mass.—Fded May 1st, 1900. 

Claim.—(1) In combination a movable support of 

magnetic material having internal bearing surfaces, a 

taut wire passing through said support and engaging 

with said surfaces, and means for magnetically 
suspending said support. (2) In combination a rota- 
table shaft of magnetic material, a magnetic system 

producing a magnetic flux symmetrical thereto, and a 

taut wire passing through the centre of said rotatable 


658, 81a] 


shaft. (3) In combination a rotatable shaft of 
magnetic material, a magnetic system producing a 
magnetic flux symmetrical thereto, a taut wire passing 
through said rotatable shaft and engaging with 
aligning bearings on said magnetic system. (4) In 
combination a taut wire, a movable shaft of magnetic 
material through which said wire passes, a magnetic 
system producing a flux symmetrical to said shaft, 
and having aligning bearings, with which said taut 
wire engages, and means for elastically maintaining 
said wire taut. 


658,843. Grain Separator, N. Heid. Stockerau, 
Austria-Hungary.— Filed June Wth, 1899, 
Claim.—() A grain-separating cylinder constructed 
of plates having sced pockets, each pocket being of 
different cross-sectional areas, and having an off-set 
bet ween the inner portion of greater are. and the other 
portion, for the purpose set forth, (2) A grain- 
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separating cylinder constructed of plates having seed ‘ 


pockets, each pocket being of different cross-sectional 
areas, and having an off-set between the outer portion 
of least aren and the inner portion, the latter having 
its wall inclined to the surface of the plate in the 
direction of rotation of the cylinder, for the purpose 
set forth. 


659,005. Warer-tune Borer, J. /. Thornyerost, 
London, England —Filed November 24th 1897. 

Claim.—{1) In a water-tube boiler the combination 
with a primary combustion chamber. of a secondary 
combustion and mixing chamber having rows of tubes 
around it, and means for collecting the gases from all 
parts of the fire in the primary combustion chamber 
and delivering them to the secondary combusticen 
chamber, whereby the gases are mixed and averaged 
in combustible quality before passing to the spac cs 
among the tubes, substantially as described. (2) Ina 


water-tube boiler, the combination with a primary - 


(esa 005] 


combustion chamber, of a secondary mixing and 
combustion chamber communicating with the 
primary combustion chamber by a comparatively 
small opening and having its walls composed of tubes, 
and means for collecting the gases from all parts of 
the fire in the primary combustion chamber, and 
delivering them through the small opening into the 
mixing chamber whereby the gases are mixed before 
pops reach the spaces among the tubes, substantially 
as described. 
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THE RIVER RIBBLE AND PRESTON DOCK. 


ELeveN years have elapsed since the Commission 
appointed by the Board of Trade to inquire into the 
works carried out by the Corporation of Preston for the 
construction of a dock, and as to the condition of the 
approach to it from the sea, made their interim report. 
At the suggestion of the Commissioners a resident 
engineer was appointed who was to devote his whole 
time to the completion of the works and the develop- 
ment of the waterway. Mr. A. F. Fowler, who obtained 
this appointment, has recently sent in his resignation, 
and has made a final report to the Corporation as to the 
improvements that have taken place in the channel from 
the sea to Preston during the time that he has had charge 
of the works. 

The variations in the channel in the estuary, as described 
in the report of the Commissioners, and in Mr. Fowler's 
final report, afford an interesting problem worthy of 
careful study by engineers engaged in the development 
of tidal channels through sandy estuaries. 

When the estuary was in its natural condition, and 
before any training walls had been constructed in the 
upper part of the river, or reclamation works carried out, 
there were two main navigable channels from the sea to 
Lytham, a distance of eight miles, one on the north side 
past St. Anne’s, and the other on the south side past 
Southport. These joined into a single channel near 
Lytham, which continued up to Preston, a further dis- 
tance of eight miles. There was also a sea inlet in the 
centre, but with no defined low-water channel up the 
estuary. After training works had been carried out in 
the upper part of the river above Lytham, both the 
north and south channels gradually deteriorated, and 
finally became closed. The centre sea opening gradually 
developed, the northern part, known as the Gut Channel, 
assuming for some years a shifting character, but buoyed 
and maintained as the navigable channel up to Lytham. 
The southern side of the sea opening, known as the 
Penfold, the existence of which is shown on some of the 
oldest charts dating back to the eighteenth century, also 
gradually extended up the estuary, the new channel 
running about two miles south of the Gut Channel, and 
that much nearer to the point from which the flood tide 
enters the estuary. 

The Gut Channel being so situated as to form the outlet 
for a direct and straight course from Lytham to the sea, 
was selected as the point to be aimed at for an ultimate 
improved Ribble channel when the dock and training 
works were first designed. 

The Commissioners in their final report expressed the 
opinion that in order to obtain a sufficient navigable 
channel for the traffic to the dock it would be necessary 
to carry training walls on both sides of the channel in a 
straight line from below Lytham to within two miles of 
the sea, a distance of six miles, and also that dredging 
would be required to obtain a depth at high water of 
ordinary spring tides of 234ft. at Preston, 25}ft. at 
Lytham, and 26}ft. at the lower end of the training walls. 
The estimated cost of this work was £220,000; and they 
hinted at the probability of the walls having to be ex- 
tended two miles further at a total cost of £572,000. They 
also stated that they considered that the best direction 
for this trained channel would be along the course taken 
by the low-water Gut Channel. 

For some years past the Gut Channel has been 
deteriorating, and the Penfold Channel has now become the 
buoyed navigable channel—high sands having grown up 
between Lytham and the mouth of the original Gut 
Channel. 

In the appendix to the Commissioners’ report of 1891 
the progress of the Penfold Channel in modern times is 
given as recorded on the Admiralty and other charts of 
the estuary. By the survey of 1882 the Penfold Channel 
was shown as having extended two miles further up the 
estuary than when the previous survey was made. In 
a later survey it was shown as having maintained its 
position with greatly increased depths, and as having 
extended three miles further up the estuary, or a dis- 
tance of six miles from the sea, and being then only 
separated from the main navigable channel near the end 
of the southern training wall, about two miles below 
Lytham, by a sand bank, known as ‘“ Low George's 
Brow.” In the survey made in the following year this 
channel was shown as having become wider and deeper 
than in the previous year, and as having approached still 
nearer to the training walls and within half a mile of the 
navigable channel. After this, owing to its development 
and the deterioration of the Gut Channel, the buoys were 
moved, and this became the navigable channel, and so has 
remained up to the present time. Mr. I’owler’s last 
report states that Low George’s Brow sandbank had 
lowered considerably, and that there is every indication 
of the channel becoming still deeper through the shoal. 
In fact, Mr. Fowler expresses the opinion that a small 
aunount of dredging at the. upper end of the Penfold 
Channel would probably result in a permanent improve- 
ment, and further states that there is even now a good 
navigable channel at high water of 27ft. from Lytham to 
the sea along this course. 

The opinion at which the Commissioners arrived as to 
the Gut Channel being the ultimate aim for the line of 
improvement was not shared by all the engineers who 
had been consulted by the Corporation, and who gave 
evidence at the inquiry that was held. It was pointed 
out that, owing to the longer existence and greater per- 
manency and depth and gradual improvement that 
had been taking place for several years, the Penfold 
Channel appeared to be a more trustworthy course 
than that of the Gut; and also that its direction 
Was more in accord with the flow and ebb current 
into the estuary; that with a small amount of 
dredging, and without the aid of training walls, it could 
be made a deep tidal waterway at small cost, the depth 
at low water, except over the shoal, then varying from 
6ft. to 24ft., giving 86ft. to 50ft. at high water of spring 


tides, and that by dredging through the short sand shoal 
this depth would be available to Lytham. 

The Commissioners in their report very correctly stated 
that the determination as to which of the channels should 
on the whole be recommended for adoption must depend 
on a forecast of probabilities, and that experience must be 
the surest guide; that, having carefully considered the 
relative advantages of both the North and South 
channels, they were satisfied that a central channel 
ought to be adopted; that with regard to the 
Penfold Channel, it appeared at that time to pro- 
vide a course in accordance with the susceptibilities 
of the estuary, but their study of the estuary had 
convinced them that the appearances in favour of the 
Penfold were misleading, and that money would be 
expended to the best advantage in trying for a straight 
channel terminating at the Gut entrance. Time and 
experience, however, appear to show that this conclusion 
has not been justified by the events which have followed. 

The Commissioners exercise control over all works 
carried out in the estuary, and their expressed opinion as 
to the Gut Channel has probably prevented Mr. Fowler 
from attempting to develop the Penfold Channel, other- 
wise he would no doubt have before this dredged away 
the shoal portion and given at small cost a much-improved 
waterway and 4ft: more water up to Lytham. 

Mr. Fowler in his last report directs attention to the 
improvements that have taken place in the navigable 
waterway since he has been in charge of the works. When 
he took office in 1889 there was only a minimum available 
depth of 15ft. at high water of ordinary spring tides from 
Preston to Lytham. At the present time there is 21ft. 
Between Lytham and the Penfold Channel in 1890 there 
was only a narrow shifting channel, which has since been 
changed into a deep fixed channel having an increased 
depth of Sft., giving now 31ft. at high-water spring tides. 
Over the shoal above referred to the depth decreases 4ft., 
making this the ruling depth, as below the shoal there is 
ample water. This result has been obtained by dredging in 
the channel above Lytham, and by a moderate expenditure 
in the construction over about two miles of low training 
walls below Lytham, aided by the natural improvement 
of the Penfold Channel. 

It is evident, therefore, that by a reasonable expendi- 
ture in the employment of suction dredgers, the Corpora- 
tion may hope to obtain a fair navigable tidal channel up 
to the dock for the great majority of the vessels in the 
merchant service. 

Notwithstanding the favourable results obtained, as set 
out in Mr. Fowler’s report, the scheme for constructing a 
ship canal from the Bog Hole at Southport up to the 
dock has recently been again revived by its indefatigable 
promoter, Mr. G. H. Roberts. His proposal, as shown 
on the plan he has circulated, is to construct sea locks 
across the Bog Hole, where there is from 50ft. to 60ft. 
at low water, and to carry the canal in a straight line 
along the tidal foreshore up to the dock, a distance of 
over twelve miles, a junction being made with the Liver- 
pool and Leeds Canal on the way, which now has access 
to the estuary along the Douglas River. The modest 
estimate for this work, including the construction of the 
lock in 60ft. at low water, and from 80ft. to 90ft. at high 
water, the excavation for the canal being made along a 
tidal estuary ; and banking out the sea, is £750,000. Mr. 
Roberts informs us that the Corporation of Preston are 
now ready to consider his scheme, and that the money can 
be had at once. We are not in a position to express an 
opinion as to what relation Mr. Roberts’ estimate would 
bear to the actual cost of such a scheme, even if it were 
practicable, but we imagine that before the money could 
be obtained the lender would require some better 
guarantee of the reasonableness of the proposal than the 
assurances of Mr. Roberts. If his other plans are as 
incorrect as that on which he has shown the proposed 
canal, it does not say much for their trustworthiness. On 
this plan, not to note other inaccuracies, it may suflice to 
point out that the low-water channel of the Ribble is 
made to terminate a little below Lytham in a sand bank, 
the surface of which is described as being 15ft. above the 
dock at Preston, and it is stated on this plan that the 
channel of the river is always moving about, and that 
consequently no channel can be shown on the plan. 
This, it will be seen, is very far from the facts as described 
in Mr. Fowler’s report, and as shown on the most recent 
charts. 


THE FRENCH SUBMARINE BOATS. 
(From our own Correspondent.) 

THE trials of submarine boats carried out at Cherbourg 
last week in the presence of the French Ministers of War 
and Marine have naturally awakened a great deal of fresh 
interest on the French side of the Channel in these new 
types of war vessels. The object of M. de Lanessan and 
General André in descending in the Morse and the Narval 
was to make a comparison between the two systems, and 
thus guide them in the selection of the best type for the 
seventeen boats to be constructed under the new pro- 
gramme, which, with those already laid down or pro- 
jected, will bring up the total number of submarine vessels 
to nearly forty. This is an imposing list when it is 
remembered that a year ago the leading naval authorities 
were still doubtful as to the utility of the submarine boat, 
and hesitated to spend money on their construction, but, 
while public opinion has been largely instrumental in 
forcing the Government to give more attention to this 
new factor in naval warfare, it appears certain that the 
engineers, by devoting their energies to submarine boats, 
have arrived at fairly satisfactory results. The trials of 
the Gustave Zédé at Toulon a few months ago demon- 
strated the navigability of the submarine boat, but, owing 
to its small size, it does not carry batteries of sufficient 
capacity to allow of its operating over a wide area, and it 
appears likely that this system will be abandoned in 
favour of the Morse or the Narval, or both. The Morse 
resembles the Gustave Zédé in the sense that it is pro- 
pelled exclusively by electricity. Itis a long narrow boat, 


torpedo-shaped, having a length of 36 m., a diameter 
of 2°70 m., and a displacement of 146 tons. Amidships 
is a circular conning tower rising about 18in. from 
the top of the boat, and behind this is a manhole termi- 
nating in a narrow platform for the descent of the crew 
and for ventilation when navigating at the surface. Both 
are hermetically closed frominside. The internal dimen- 
sions of the boat are 30 m. long and a little less than 
2 m. in diameter, so that there is barely room for a man 
of average height to stand comfortably. Fora third of 
the length amidships accumulators are piled up each 
side, leaving a gangway 2ft. wide; at the rear is the 
electric motor, and in front are the torpedo and torpedo 
tube. When at the surface the only parts visible are the 
manhole and conning tower from which the officer navi- 
gates the boat, but when under water he leaves this post 
of observation and navigates by means of a perisco 
that rises above the surface and allows of his seeing 
everything at a depth of 20ft. The vessel sinks and rises 
with water ballast underneath the floor, and contained in 
three separate compartments. In this way the quantity of 
water can be regulated in each compartment so as to 
keep the boat perfectly horizontal. Only asmall quantity 
is needed to overcome the buoyancy of the vessel, and 
the compartments are emptied or filled by an electric 
motor in afew seconds. Precautions have naturally to 
be taken in case the batteries should give out while the 
boat is under water, and this is done by fixing a false 
heavy keel of lead which can be detached if neces- 
sary from the inside, when the boat rises to the 
surface by its own buoyancy. In this event it would 
still be helpless to navigate at the surface, and the 
engineers claim that they have discovered a means 
of re-charging the batteries, so that no danger from 
this cause may ever be anticipated. It is said that 
the new system is to be adapted to the Francais and 
Algerien, which are being built at Cherbourg on the plans 
of the Morse. It is described as being a ‘‘ combination 
of motors,’’ which is an intentionally vague description 
of a method that seems to be like an attempt to solve 
the impossible problem of creating energy. During the 
trials, with the two Ministers on board, the Morse sank 
to a depth of 20ft. in seventy seconds, and remained 
under water a couple of hours, slowly proceeding to a 
point three miles away where it was to meet the Narval. 
One of the greatest difficulties in designing such a vessel 
is to make it habitable, though the use of compressed 
air reservoirs would seem to be a simple way of aérating 
the boat if they did not occupy a good deal of valuable 
space. In the French submarines two or three ways are 
being experimented with of regenerating the air, and it 
is claimed that they are giving very satisfactory results. 
During the two hours the Morse remained under water 
no one experienced the slightest inconvenience. On one 
occasion the boat was submerged for eight hours. In a 
word, the authorities seem convinced that they have a 
vessel which fulfils all the conditions of coast defence 
torpedo boats, with the further advantage of invisibility, 
which makes it a specially dangerous weapon of attack 
upon hostile vessels in daytime. 

In designing the Narval M. Laubeuf aimed at producing 
a disappearing vessel which should correspond with the 
sea-going torpedo boat, in the same way as the Morse is 
partly destined to replace the torpedo boat for coast 
defence. As the squadron torpedo boat is entirely 
losing favour on the French side of the Channel on 
account of its want of seaworthiness, it might be 
supposed that the Narval would be objected to 
on the same grounds, and there is no doubt that these 
objections hold good so long as the vessel navigates at 
the surface, but as the boat is only built for short periods 
of submersion, it is difficult to see how these qualities can 
compensate for its unseaworthiness at the surface. The 
Narval is not a submarine but a submersible boat. It is 
built with a deck like a torpedo boat, and has a displace- 
ment of 106 tons. At the surface it is propelled by a 
Forrest oil engine, which also operates a generating 
dynamo for re-charging the batteries of accumulators. 
When the boat has to sink the chimney is unshipped, and 
sufficient time allowed for the motor to cool and for the 
air to be cleared of the hot gases ; the oil engine has to be 
replaced with the electric motor, and a considerable 
quantity of water ballast has to be pumped in. TheSe 
operations take at least a quarter of an hour. Under the 
water it navigates in the same way as the Morse, with the 
aid of a periscope. The Morse carries four torpedoes, 
and can only launch them in the direction in which she 
is going, but the Narval has four tubes which allow of 
her sending the torpedoes in any direction. Though each 
vessel has special advantages for the particular work it is 
designed to carry out, there seems to be a growing opinion 
that the Morse fulfils the requirements of a submaiine 
boat more satisfactorily than tlfe Narval. The Morse 
has a limited range of action, and there is not much pro- 
bability of this being increased with the existing types of 
accumulators ; but this range, though limited, is quite suffi- 
cient, since the idea is to wait for the enemy’s ships to come 
within striking distance of the boats as represented by the 
range from their base, which may be as much as twenty 
or thirty miles. It is obvious that a submarine boat can 
only do damage when the blockading vessels are either 
stationary or are steaming very slowly. The Narval is 
intended to go in search of the enemy’s ships. It is a 
self-contained boat, and has a very wide range of action, 
since a supply of oil can be carried to last a considerable 
time ; but, on the other hand, it would be absolutely 
powerless to reach a vessel steaming at a few knots. As 
the rate of travelling under water appears to be very low, 
and fairly high speeds cannot be obtained without a bigh 
consumption of energy—and consequently a rapid exhaus- 
tion of the batteries—the submersible vessel cannot go 
under water and attack a vessel before she is observed, 
unless she be ahead of the ship and be able to wait for ber. 
The chances of a boat finding itself in such a favourable 
position are, however, extremely small, and if the where- 
abouts of a submersible boat were known, as it certa‘nly 


would be on the high seas if she attempted an attack by 
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any other means than waiting for a vessel to cross her 
track, she would probably sink independently of her water 
ballast. The Narval must submerge several miles away 
before she is seen, and it would be pure hazard whether she 
would get into contact with the hostile vessel. The 
French engineers recognise that the possibilities of the 
submarine boat are limited to coast defence, and it will 
be interesting to see whether this opinion will be retlected 
in the selection of the Morse type for the majority of the 
boats to be put under construction. 


THE FRENCH NAVY. 


Tue current Le Yacht gives a summary of French 
naval progress for the last year, and though in itself the 
summary may not look anything particularly abnormal, 
it none the less, upon examination, affords considerable 
food for serious thought. 

Before proceeding to draw inferences we will first of 
all tabulate the naval work of the past year in France, as 
given in Le Yacht. 

Entered into service.— Battleship: St.Louis: cruisers: 
Guichen, d'Estrées, Inferdent; four gunboats, four 
destroyers (one since lost), and two submarines. 

Doing trials—Battleship: Iéna; cruiser: Chateau- 
renault. 

Launched.—Armoured cruisers: Dupleix, at Roche- 
fort, Montealm, at Toulon, Gloire, at  1|'Orient, 
Marseillaise, at Brest; two destroyers at Nantes, four at 
Havre, two at Rochefort, and several torpedo boats. 

Laid down.—Armoured cruisers: Leon Gambetta, at 
Brest, Jules Ferry, at Cherbourg; ten torpedo boats, and 
two submarines, Silure and Espadon. 

The work in hand at various yards is as follows :— 

Le Havre (Normand’s).—Eight destroyers to be 
delivered by 1903: Arquebuse, Arbaléte, Javeline, Mous- 
quet, Sagaie, Epieu, Harpon, Fronde. Four first-class 
torpedo boats (armoured), to be delivered early in 1902. 

Le Havre (Forges et Chantiers).—Two first-class 
torpedo boats (haute mer) and six others. Also a turbine 
torpedo boat, the Libellule, all due early in 1902. Two 
destroyers, Pique and Epée, launched in 1900, are 
completing. 

Cherbourg (arsenal).—Completing for sea, the second- 
class battleship Henri IV., Jules Ferry, laying down. 
Requin to complete reconstruction early this year. Two 
submarines, France and Algerien to complete, four to 
laydown. Furieux to be reconstructed. During 1900, the 
Hoche was reconstructed. 

Brest (arsenal).—Iéna on trials, to be delivered this year 
for commission; Suffren, completing; for trials next 
summer: Marseillaise, completing; Leon Gambetta, to 
be laid down; Dévastation, re-constructing; Neptune 
and Duperré, to be taken in hand for reconstruction. To 
be laid down, a battleship of 14,865 tons. 

LI Orient (arsenal).—Gueydon and Jurien de Ja Graviére 
to complete this year. Gloire, to be completed by 
autumn, 1902. Condé, building. 

Nantes and St. Nazaire (Ateliers et Chantiers de la 
Loire).—Desaix and Aube, building. The Japanese 
Azuma has been completed here during 1900. 

Rochefort (arsenal).—Completing: Dupleix, to be ready 
October next; building, two destroyers;:Flamberge and 
Rapiére; to be built, two more, Sarbacane and 
Carabine. Yet two more will be put in hand. Four 
submarines completing, to be delivered this year, 


Farfadet, Korrigan, Gnome, and Lutin. Davout re- 
constructing. 
Bordeaux (Chantiers de la Gironde).—Building: 


Armoured cruiser Kleber, to be delivered in 1903; 
completing for delivery in August; two first-class 
(armoured) torpedo boats. Four other boats building, 258, 
259, 260, 261. 

Bordeaux (Société Dyle and Bacalan).—Two torpedo 
boats, 264, 265, building, for delivery early next year. 

Toulon (arsenal).—Completing : Montcalm and Jeanne 
d’Are; building, Dupetit-Thouars, and two torpedo boats 
225, 226; reconstructing. Marceau; to be built, Leon 
Gambetta, and six submarines. 

La Sayne (Forges et Chantiers de la Mediterranean). 
—On trial, Chateaurenault. Building, Gloire. 

Chalon-sur-Saone (Creusot).—Nine torpedo boats, 
245-250, 261-263, under construction. 
ne two torpedo boats; 244 and 


In addition, a 14,865-ton battleship is to be laid down 
in a private yard as well as—in private yards—eight 
first-class torpedo boats (haute mer), and eleven others. 

This is a tolerably formidable list, though it is worthy 
of note that critics of the French Admiralty demand a 
great deal more. We wish to draw special attention, 
however, not to the new ships, or even the submarines, 
but to the reconstruction. France is steadily giving her 
old ships new guns, and even new armour at times. The 
reconstructed Courbet may not be a first-class ship, but 
both in armour and armament she is superior to our 
Admiral class. It is all very well for Admiralty apologists 
to assert that a new ship is far better than an old one, 
but in no single instance have we laid down anything 
against these rejuvenated Frenchmen. It must be borne 
in mind that there are practically no old battleships in 
the French navy saving the Friedland, and she is as good 
as our Téméraire. The French fleet contains nothing to 
match our Alexandra, Superb, Neptune, Ajax, Agamemnon, 
Dreadnought, Inflexible, Sultan, Hercules, Iron Duke, 
Bellerophon, Nelson, Audacious, Orion, Monarch, Scor- 
pion, Wivern, and so forth. Amid all the fads and 
fancies of her various Ministers of Marine, France has 
steadily ana-continuously adhered to a fixed policy as 
regards existing ships. Either they are modernised or 
else they go to the scrap heap. There is no mean, no 
indecision, no talk about “ possible uses.” If a possible 
use is seen, the ships are fitted for that use. The Bayard 
and Turenne were surveyed for ‘uses ’’—an expert com- 
mittee decided that 12-knot armoured cruisers had no 


uses. Their hulls were not worth re-engining, so they 
went. They were better ships than our “armoured 
cruiser ” Nelson. 

The curious thing is that we have spent as much or 
more than the French on our old ships, although we have 
next to nothing to show for it. At great expense our 
Sultan, Hercules, Monarch, and Dreadnought have been 
re-boilered and re-engined. The three first can steam 
better than the Admiral class; the Monarch is nearly as 
fast as the Royal Sovereign class. Coupled with her 
repairs we added some modern guns—four 12-pounders! 
The Dreadnought received two new 6-pounders! The 
Sultan and Hercules have, it is true, received four 4°Tin. 
and two 6in. and six 4°7in. additional respectively ; 
but one swallow does not make a summer. Again, 
there is the Alexandra. Years ago four old-pattern 
9-2in.’s were put in her battery; more recently six 
4-7in.’s were put on top of it. Eight old 18-ton Wool- 
wich infants remain. To this ship the French would 
either have done nothing at all, or else a great deal more. 
They would have replaced the old 9°2in. of 25 calibres in 
the upper battery by modern 9°2in. In the lower battery 
they would probably have put two more, and 6in. or Sin. 
quick-firers for the other guns. Twelve-pounders would 
star the upper works, and generally have made of her a 
ship that would blow the present Alexandra out of the 
water. The six 4°7in. that we added are useless, and are 
a waste of money, for they are not enough to make the 
ship efficient. ‘* Do nothing, or do the thing thoroughly,” 
is the French motto for old ships. ‘ Tinker without any 
object ’’ would seem to have been ours. 

To equal French reconstruction we ought either to 
lay down at least three new battleships of the Canopus 
class, possibly four, or else entirely reconstruct the 
Admiral class—‘‘ the shamble ships”’ as they call them in 
the Navy—re-arm the Inflexible, Colossus, Alexandra, 
Edinburgh, Téméraire. Monarch, Hercules, Sultan, and 
Superb with modern guns, heavy as well as light, and 
send all the other old ships to Rotten Row. This may 
seem a large programme, but it is the equivalent of what 
the French have set out to do, and have by now very 
nearly accomplished. 
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Life of Sir John Fowler, Engineer, Bart., K.C.M.G. 
THos. Mackay. John Murray. 1900. 

“THE life of a great practical engineer, whose labours 
cover the last sixty years of the nineteenth century, 
might without irrelevance be made the occasion of 
writing a history of modern engineering.” These are 
the opening words of Mr. Mackay’s preface to the life 
of Sir John Fowler. They are not without justification, 
for Sir John Fowler not only saw but participated in 
some way in many of the more remarkable engineering 
undertakings which distinguished the latter half of the 
past century. The Metropolitan Railway and _ the 
Forth Bridge are the best known and most widely 
celebrated of his works, but it is not to be forgotten 
that he laid the foundation of the present beginning of 
a new era in Egypt, and paved the way for the great 
engineering works which shall stand as lasting monu- 
ments beside the tombs of the Pharaohs; and it is to be 
remembered also that the development of railways in 
this country is due very largely to his enterprise and 
discernment. But, as his biographer says very truly, the 
great organiser appeals less to the imagination than the 
great discoverer or inventor, and with all the will in 
the world, it is as difficult for the reader to keep 
a consistent interest in the life of Sir John 
Fowler as it has been for Mr. Mackay to fill it 
with attractive features. There are comparatively few 
episodes in Sir John Fowler’s career which appeal to the 
general reader. The histories of the ‘‘ Underground” and 
the Forth Bridge have been written elsewhere. When 
they are taken away little remains to be grasped and 
remembered, and it is difficult not to wish that Mr. 
Mackay had contented himself with a smaller volume. 

It would be a fairly safe generalisation to say that if 
the opportunity has not come to a man of setting his foot 
upon the ladder of eminence at thirty-five it does not 
come at all. When, therefore, we try to find the secret 
of a man’s success—surely a fascinating study, at 
least to those who hope to turn it to account— 
we turn to the opening years of his career. John 
Fowler became an engineer “ because it was the obvious 
thing to do, and hethoroughly enjoyed it.” It wasin his 
bone and blood. He could no more help being an 
engineer than other people can avoid becoming members 
of Parliament or crossing- sweepers. There was no 
questioning this way and that as to what he should 
become. The times were not so favourable to vacillation 
as at the present day, when too broad an education in- 
duces peripatetic aspirations. As a schoolboy Fowler 
had pledged himself to the new movement, and made 
gentle fun of his parents with their horror of the railway 
and all the new-fangled ideas which were springing up 
in those days. At sixteen he became a pupil of Mr. J. T. 
Leather, engineer of the Sheffield Waterworks, and 
through him made the acquaintance of Mr. George 
Leather, who was engaged at that time in the famous 
controversy as to the route of the Midland Railway. Young 
Fowler aided him to “ discover alternative lines to put 
Sheffield on the main line.” Thus he made his first step 
in railway engineering. In 1838 he entered the employ- 
ment of Mr. Rastrick, of Stourbridge, a leading engineer 
of sixty years ago, who was then engaged on many of 
Stephenson’s enterprises. In less than a month a new 
field of operation had opened, and Fowler was sent off 
to London to work on the design of bridges for the 
London and Brighton Railway; and on June 18th, 1838, 
he made his first appearance before a Parliamentary 
Committee. In 1841, the Stockton and Hartlepool 
Railway, on which he had been employed, was opened, 
and a great part of its management fell at first on him. 
His duties were so well performed that the directors 


By 


decided to retain his services, giving him a salary of 
£300 per year—good payment for a man of twenty-threo, 
During the next few years he was engaged in various ¢9::- 
tests before Parliamentary Committees, and was becoming 
known. In 1844 he started on his own account in London, 
and from that year onward found increasing employment, 
rising very rapidly to a position of the highest eminence 
in his profession. We are not writing a biography of Sir 
John Fowler, but reviewing a book, and we must leave it 
to those who desire to follow the remainder of his life to 
consult Mr. Mackay’s volume. The object we have had 
in tracing these earlier years of Fowler's professional 
career is to show how step by step he became associated 
with the railway movement, so that in 1844, when it was 
at its height, he was prepared with experience, self-con- 
fidence, and energy to plunge into the many schem>; 
which were being floated. We wish it to be noticed that 
from this point his difficulties were practically over; ho 
had climbed the hill and had reached the table-land, 
The railway mania “ carried him forward, almost witho. 
effort, to fortune and reputation.” 

Mr. Mackay has no doubts at all that Fowler’s success 
was due to his power of organisation. ‘‘ He had,” lic 
writes, ‘“‘the eye of a skilful general, thoroughly under. 
standing the objective of his campaign, ab!e to use to 
advantage every arm of the service, and well aware of 
the necessity of securing for his lieutenants the best 
scientific intellects of the profession—in a word, a great 
organiser, with suflicient scientific knowledge to make 
organisation thoroughly efficient.” That appears to bo 
a perfectly satisfactory statement, as far as it goes, 
Good organisation is at the root of nearly all success, 
But the best powers of organisation in the world may be 
rendered almost valueless by a poor physique. Now 
Fowler, although jealously careful of his health, was 
robust, and was therefore able to stand any amount of 
hard work, frequently under trying conditions, a fact 
which was of material assistance to him. His powers of 
organisation included men at least as much a; 
material. ‘If we wished to claim a scientific pre. 
eminence for Sir John Fowler, it would be a pre- 
eminence in the most difficult, and, as yet, unformu- 
lated science, the management of men and _ of 
finance.’ That appears also to be a very just estimate of 
one of his principal characteristics, and, indeed, of most 
successful men, if we may include the management of 
those who are our masters, as well as the management of 
servants. In many cases Fowler experienced far more 
trouble in persuading his clients to accept his advice 
than he had in instructing his subordinates how to carry 
out his plans. 

Apart from the two greatest civil engineering works of 
the nineteenth century, in both of which he took a leading 
place, there is comparatively little in Sir John Fowler's life 
which may not be discovered in the biography of many other 
engineers. There is certainly very little romance to be 
found in the eternal witnessing before Parliamentary 
Committees, the advising on railway projects or the 
rectification and dockisation of waterways, and the 
hundreds of similar tasks which fall to the lot of the 
consulting civil engineer. It is doubtless for this reason 
in part that Mr. Mackay’s biography is unsatisfactory. 
but more, we fancy, because he did not personally know 
the man he was writing about, and has been unable to 
impress the reader with an interest in his personality. 


Exercises in Natural Philosophy. By MaGyus Mac ean, 
D.Sc., &c., Professor of Electrical Engineering in the Glas- 
gow and West of Scotland Technical College. Longmans, 
Green, and Co. 1900. 

THEsE exercises are selected chiefly from the weekly 

papers set to students of the Natural Philosophy class in 

the University of Glasgow, in the year during which the 
author acted as assistant to Professor Lord Kelvin. 

They serve the purpose very well of instructing the 

studious academic youth in first principles of a micro- 

physical nature, such as that inculcated in a physical 
laboratory. But the engineer, or the student in an 
engineering laboratory, has to follow up the mega- 
physical interest, and these exercises would tend to 
cramp the soaring of his genius, as they are of the class 
which Professor Perry says the engineer regards with 
contempt. The engineer will find besides that a curious ter- 
minology is inculeated and insisted upon, which is quite 
different from that employed in engineering text-books. 

This use of old words in a new sense can be traced back 

to the first appearance of Thomson and Tait’s ‘* Natural 

Philosophy,” and so it may conveniently be called the 

Scottish terminology. Our engineers work to the foot-rule 

and the pound-weight, or else, to secure foreign orders, they 

adopt the metre-rule and the kilogramme-weight. Lega! 
standards are preserved of these weights in the shape of 
lumps of metal; and the engineer takes the gravitation or 
heft of these weights as his unit of force, and calls them 
the force of one pound or one kilogram:ne. The work 
required to lift a pound weight 1ft. vertical is the engi- 
neer’s unit of work, the foot-pound; so that wh foot- 
pounds of work is xequired to lift a w pound weigh: 

h feet vertical, and if the weight is allowed to fall / fee:. 

and acquires a velocity v feet per second, the kinetic 


. 2 
energy or stored-up work is 3 foot - pounds, becau-c 
v= g h. 
Early writers on dynamics introduced the habit of 


writing M for . , and calling it the mass of the body, 

the mass measuring in their minds the inertia of the 
body, expressed as a desired mechanical quantity in 
terms of units of y pounds, the desired unit of mass or 
inertia being a gy pound weight. This is the metho! 
followed by Professor Perry, and to be found in all engi- 
neering text-books. But the Scottish school becam:2 
enamoured of absolute units of force and work in 
contrast with the gravitation units of the enginec', 
because of the convenience of absolute measure 10 
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electrical and magnetic measurements; and so it set 
to work to discourage the gravitation system even in 
practical and engineering problems. No particular harm 
would have ensued if this school had not at the same 
time attempted to change the meaning of old words of 
well-established usage. Engineer's weight w becomes 
Scottish mass M; but if the engineer weighs a body and 
finds its weight is wlb., and if the Scotchman weighs 
the same body—he cannot mass it, there is no verb to 
mass—and finds its mass is M lb., then M = w, and not 


/°| The weight, in this Scottish language, is the gravi- 


tation or heft of the mass M, so that if w = Mg, the weightis 
measured in poundals. The Scottish pound weight is no 
longer the lump of metal prescribed by Act of Parliament; 
it is the pressure on the bottom of the box in which it is 
preserved, and then only under the exhausted receiver of 
an air pump. So we are led up, by strictly logical steps, 
to the statement in this new language on page 61, that, 
‘‘at aheight of 500 miles above the earth the weight of 
a pound weight is 0°791b. weight.” If this new school 
had its way all pressure gauges would be recalled, to be 
inscribed with pressures in pounds weight per square 
inch; however, it never troubles to speak of work in 
foot-pounds-weight, as is required to be strictly accurate 
in this new dynamical language. 

The engineer can do the various problems on pendulum 
correction--Chap. VI.—by a little mental arithmetic, 
working by percentages ; one per cent. increase of period, 
or one per cent. decrease in number of oscillations in a 
given time is due either to two per cent. increase in 
length, or two per cent. decrease in g; the method in the 
book is too laborious. 

In Ex. 249 there is an unnecessary restriction in sup- 
posing the base of the bullet is flat, if the hydrostatical 
principles of the Normality and Equality of Fluid Pressure 
are accepted. The author might employ with advantage 
the Hospitalier notation, so as always to specify the 
units, fundamental or derived, in which the results are 
given. 

Absolute measure and Scottish mass are in fashion 
with medern academical examiners, and the young 
engineer must sometimes bend his neck to their preju- 
dices; but always with the mental reservation that the 
ideas are useless for practical work, in which case he 
must take Professor Perry for his guide. 


Von H. Wi.pa. 
Hannover : 


Large 8vo. 


Der Schiffsmaschinenbau. 
Gebriider 


612 pages, with 492 illustrations. 

Jiienecke. 1901. 

Tus work, founded on a French original, ‘‘ Les Machines 
Marines,” of M. E, Bertin, which we noticed at some 
length on its appearance, is designed to be a guide to 
theory calculation and designing in modern marine 
engine practice; and therefore all matter merely of 
historical interest has been excluded, the data, illustra- 
tions, and tabular statements of experimental results 
being entirely derived from good engines of recent con- 
struction. 

The material which, although severely condensed in 
places, is very voluminous, is arranged in three principal 
sections. The first of these, contained in Chapters I. to V., 
is devoted to the consideration of the thermal and mechani- 
cal properties of steam, and the determination of the 
mechanical losses due to its imperfect utilisation, apart 
from boiler losses, and with these are associated the 
geometry of valve motions, sketches of their construction, 
and of the methods of adjusting valves by indicator 
diagrams, and the construction and use of reversing gears, 
so that everything connected with the steam cylinders 
and the work done in them, considered as the sources of 
power, is brought together in one continuous sequence. 
The second part, in Chapters VI. to IX., deals with the 
mechanical work of the engine, a comprehensive term 
which includes the study, not merely of the losses due to 
the power absorbed by the moving elements of the 
structure, but also those arising from vibration and un- 
stability in the structure of the ship and the action of the 
propeller. 

This, as may be imagined, is the largest section of the 
volume, covering 289 pages, a large proportion of it being 
taken up by the different matters arising out of variations 
and arrangements of screw propellers, the large amount of 
experimental detail existing in connection with this 
subject being very fully noticed. No mention, however, 
is made of paddle-wheels, which are excluded on the 
ground of being unsuitable for sea-going ships, except 
those on coasting service. The third, and final section, 
after a short notice of the properties of materials used in 
engine construction, passes on to the calculation of the 
dimensions and designs of marine engines, giving 
numerous illustrations of the details of the different 
parts; and, finally, to a consideration of the arrangement 
of different kinds of engines both in trading and warships, 
the relation of weights to power, speed, and coal con- 
sumption, and other matters of general interest. 

The author, while adhering in the main to the general 
arrangement of the French original, has enlarged the 
translation by numerous additions both in text and illus- 
trations, which have to a very great extent been derived 
from recent German examples, and has also added a large 
folding plate of the engines of the Kaiser Friedrich der 
Grosse. The work is excellently produced, both as 
regards type and illustrations, and will be permanently 
valuable whether for study or reference. For the latter 
use, however, a fuller index, titles to the illustrations, and 
1eferences to the original authorities quoted are much to 
be desired. 


A Treatise on Weodcen Trestle Bridges, according to the Pre- 
sent Practice of American Railroads. By Wotcorr C. 
Fosrer. Third revised and enlarged edition. First 
thousand. New York: John Wiley and Sons. London: 
Chapman and Hall, Limited. 1900. 

Ir has long been determined by engineers that in the 

construction of railways, when the height of a hill exceeds 


a certain limit, it is more economical to drive a tunnel 
under it than to make an open cutting through it. Simi- 
larly with regard to the building of trestle bridges, there 
is a certain height of the formation level above the 
valley, when it is cheaper to replace an embankment by 
trestling. While no doubt all wooden structures may to 
a great extent be regarded in the light of temporary 
expedients, yet we agree with the statement that a good 
wooden bridge is preferable to a cheap iron one. 

There are two general classes of these bridges, known 
as pile trestles and framed trestles. The former are used 
where the ground is soft, and to a greater or less degree 
water-logged. Framed trestles are built upon a foundation 
of some kind, with the object of raising the sill from the 
ground. In selecting one or other of these types, atten- 
tion must be paid to the height of the structure. Pile 
trestles are usually restricted to about 30ft., but the 
framed design may be carried far beyond this limit. 
When, however, above 40ft. high their construction 
becomes special, and each example possesses some par- 
ticular features of its own. The first six chapters are 
devoted to a full and complete description and illustration 
of both kinds of trestles, of the most modern floor system, 
and of the necessary longitudinal, lateral, and sway 
bracing. In ‘iron details,” the results of the Govern- 
ment experiments are worth noting, as they show that 
smooth rods have a greater holding power. than ragged 
ones, both to being driven through and also to being 
drawn back. 

While American engineers do not neglect the theo- 
retical principles applicable to their timber bridges, the 
author observes that ‘it is customary not to be governed 
to any great extent by theoretical considerations in the 
design of wooden trestles.” It is, in fact, a question of 
practice and experience, as opposed in some degree to 
purely theoretical calculations. Many railway companies 
in the United States employ standard trestles of a given 
height and span, without any reference to the stresses 
which are developed in their members during the passage of 
trains. In support of this statement, Part II. contains 
forty-six designs of ‘“ standard trestle plans,’ which are 
drawn to a scale sufficiently large to enable them to be 
classed as working drawings. These will be found ex- 
tremely useful, not only in a country where ‘“ there are 
about 2400 miles of single-track railway trestles,” but to 
our own civil engineers in active service abroad, especially 
in timber-bearing colonies, and also to military engineers, 
who have to replace, at the shortest notice, bridges 
destroyed by an enemy. The designs in Part II. are 
existing examples constructed by the leading railways in 
America. Among the most important is the ‘‘ Two 
Medicine Bridge, St. Paul, Minneapolis and Manitoba 
Railroad.” It is 751ft. in length, has a central span of 
120ft., and a height of 211ft. from the rails to water 
level. Allowing for the difference between American 
and English practice, the general method of building 
up or putting together timber structures is well ex- 
plained. 


Specifications for Steel Bridges. (Taken from “ De 
Pontibus.”) By J. A.L. WappeE.u. First edition. First 


Thousand. New York: John Wiley and Sons. London: 

Chapman and Hall, Limited. 1900. 

Tus little volume is a reprint of the specifications, 
together with the tables and diagrams, contained iu ‘‘ De 
Pontibus,” a former work of the author, reviewed in THE 
EnGrIneErR, August 5th, 1898. In order to bring the 
specifications up to date some modifications have been 
introduced. The first of these relates to the adoption of 
additional live loads, to provide diagrams for engines 
as heavy as any yet built, and even rather heavier. 
Thus in Plate I, containing axle concentrations for the 
compromise standard system of live loads for railway 
bridges, additions have been made to the previous dia- 
grams, in which the total weight of one engine and tender 
is taken as 153 tons, 161°15 tons, and 170 tons respec- 
tively. These extra three classes are added on the grounds 
that there has appeared lately a tendency to specify ex- 
ceedingly heavy live loads for railway bridges, because, 
probably, several excessively heavy locomotives have been 
recently manufactured. 

The second modification—and it is only these with 
which we are at present concerned—includes an increase 
in head room for railway bridges from 21ft. 6in. to 23ft. 
This is to provide safety for a tall man standing with his 
hands over his head on a car 15ft. in height. There are 
such cars in actual use, and several railway companies in 
America are now specifying the greater amount of 
clearance. Another new detail is the use of rollers 
surrounded with oil, which will not congeal at any 
possible temperature. Some changes have also been 
introduced in the formule applicable to man-power 
apparatus in rotating draw-spans. The old formule 
required more metal than is really necessary. Slight 
changes have been made in the percentages of elonga- 
tion relating to soft, medium, and high steel. These 
were agreed upon after conference with the representa- 
tives of the largest steel manufacturing companies in 
America. It appears that the former requirements were 
considered a little too high. A similar compromise with 
the manufacturers was effected in the tests for full-sized 
eye-bars, and a small reduction in the intensities of the 
working stresses for rivets is also introduced. 

The author is a strong advocate for the ‘ equivalent 
uniform load method’ for computing stresses upon 
railway bridges. He contends that it affords results 
which are sufficiently accurate for all practical purposes, 
and that neither the ‘single nor double concentrated 
load methods” give results coinciding at all closely with 
those found by the theoretically-exact method of ‘‘ wheel 
concentrations.” There is no doubt that the first of 
these methods minimises the labour of calculating the 
stresses in bridges, and it is certainly much in favour 
with engineers both here and in America. 

These specifications will be found to apply, with the 
exercise of proper care and discrimination, to steel girders 
and trusses of all ordinary types and dimensions. It 


is stated that this little abridgment of the larger treatise 
has been prepared to meet the demand of many who 
find that volume too expensive to use for specifications 
only. The present book will fully serve their purpose, 
and at one-third of the cost of the original work. 


SHORT NOTICES. 


Proceedings of the Society for Psychical Research. Part XXXVUL., 
vol. xv. October. London: Kegan Paul, Trench, Triibner, and 
Co., Limited. 1900. Price 6s.—This volume is devoted exclu- 
sively to the question of water-finding. Those of our readers who 
follow this subject with any interest will remember that some 
time ago Mr. W. F. Barrett, F.R.S., wrote a lengthy paper on 
‘* dowsing” for this society. The present essay is a continuation by 
him of his previous studies. It is impossible to follow Mr. Bar- 
rett’s experiments without acknowledging that they have been 
carried out with great care and judgment, and without admitting 
that their results give pause to any hasty opinion as to the chica- 
nery of water-finders. When we bear in mind what Mr. Mansergh 
has lately said; we feel that it is time to give up cavilling and to 
consider the matter quietly on a scientific basis. Mr. Barrett has 
shown that thé percentage of failures amongst professed dowsers is 
only about 10 per cent., which would be astoundingly small! if 
coincidence were at the base of their art. The rod, he shows, is 
by no means a necessity, and he considers that the phenomenon is 
to be explained by subconscious suggestion. In a conclusion he 
writes :—‘‘ This subeonscious suggestion may arise from a variety 
of causes ; sometimes it is merely an auto-suggestion, at others it 
is unconsciously derived through the senses from the environment ; 
but in a certain number of those who exhibit motor automatism 
the suggestion appears to be due to some kind of transcendental 
perceptive power.” Compare this well-balanced and dispassionate 
statement with some of the abusive utterances of ill-informed dis- 
believers. Note at the same time that nce magical power is pro- 
pounded, only the subconscious suggestion which is familiar to us 
all. 


Gas and Coal Dust Firing: A Critical Review of the Various 
Appliances Putented in Germany for this Purpose since 1895. By 
Albert Piitsch. Translated from the German by Chas. Salter. 
With 108 illustrations. London: Scott, Greenwood, and Co. 
1901. Price 7s. 6d. net.—In as far as any book which depends for 
its information very largely on patent specification can be con- 
sidered of utility, this little volume may be of assistance to those 
interested in the history or use of coal dust and gas furnaces. It 
would have been advantageous if the dates of the patents were 
given, so that the chronology might be followed. 

Practical Lessons in Metal Turning. By Percival Marshall. 
With 193 original illustrations. London: Dawbarn and Ward, 
Limited. Price 2s. net.—This is a little volume which may be 
safely recommended to the amateur mechanic or young engineer. 
The sketches are good, and the directions are clear and sufficiently 
explicit. 


BOOKS RECEIVED. 

Theory of Engincering Constructicn: A_ Reference Book for Civil 
Engineers and Students, By Ernest. H. Essex. London: St. 
Bride’s Press, Limited. Price 5s. net. 

Report of the Bureau of Mines, 1900. Printed by order of the 
Legislative Assembly of Ontario. Toronto: Printed and pub- 
lished by L. K. Cameron. 1900. 

A Manual of Assaying. By Alfred Stanley Miller. First 
edition. First thousand. New York: John Wiley and Sons. 
London : Chapman and Hall, Limited. 1900. Price 4s. 6d. 

Dynamo Electric Machinery : Its Construction, Design, and Opera- 
tion ; Direct-current Machines. By Samuel Sheldon, A.M., Ph.D., 
assisted by Hobart Mason, B.S. London: Crosby, Lockwood, and 
Son. 1901. 


NAvaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineers: J. Jones, to 
the Duke of Wellington, additional; F. J. Moore, to the Pembroke 
for Chatham Dockyard Reserve; W. A. Howlett, to the Ajax. 
Staff engineers: H. Wallis, to the Pembroke, additional for the 
Leander ; J. M. Downer, to the Jupiter ; C. McK. Norris, to the 
Pembroke for the Dreadnought ; W. Whittingham, to the Pem- 
broke, additional ; W. G. Mogg, to the Royal Arthur ; F. J. Flood, 
to the Vivid for the Sirius; S. Aston, to the Pembroke for the 
Grafton ; S. G. Haddock, to the Pembroke for the Terpischore. 
Chief engineers: R. W. Tonan, to the Tauranga ; J. A. Lemon, to 
the Malabar; W. D. Chope, to the Pembroke for the Pegasus. 
Engineers: R. H. C. Ball and R. Spence, to the President for 
service at the Admiralty ; H. W. Irish, to the Vernon for the 
Star; G. H. Jeffery, to the Vernon ; H. T. Canning, to the Royal 
Arthur; W. McGregor, to the Malabar; T. H. Wallice, to the 
Pembroke, additional for the Hebe on paying off ; H- E. Ash, to 
the Pembroke, additional for the Tender Cynthia ; E. V. Eyre, to 
the Pembroke, additional for the Bittern ; T. H. Pounds, to the 
Duke of Wellington, additional for Arab. Acting engineer: A. 
P. Spencer, to the Jupiter. Artiticer engineers: D. Ritson, to the 
a, additional to the Rinaldo; W. O. Reefe, to the 
Melampus. Assistant engineers: W. J. Dixon, to the Pactolus ; 
F. L. Crook, to the Resolution ; G. H. Elgar, to the Magnificent ; 
G. N. Woodhouse, to the Royal Arthur, on re-commissioning, for 
the Katoomba ; T. G. Proctor, C. A. Codrington, and C. M. Weeks, 
to the Royal Arthur. Probationary assistant engineer: W. H. 
Clarke, to the Magnificent. The following promotions have been 
announced : W. Olive, to be chief inspector of hinery, and re- 
appointed on promotion; and C. Lane, to be inspector of 
machinery. 

Roap-MAKING A Lost Art.—In a paper read before the 
National Traction Engine Owners, and Users’ Association recently, 
by Mr. H. Howard Humphreys, A.M. Inst. C.E., the author said 
that in the course of actual road inspection he had travelled over 
a thousand miles on behalf of the association, and the opportuni- 
ties afforded of observing the highways had led him to the conclu- 
sion than in some districts, at any rate, road-making is becoming a 
lost art in this country. From the beginning of the century up 
to about the year 1830, vast improvements were made in our high- 
ways and byways. The advent cf railways, however, turned the 
national thought and attention into another channel, and the 
result has been that, with the exception of the county main roads, 
our internal means of communication have not been studied, and 
the rules laid down for road construction by Telford, Parnell, 
McNeil, and Macadam have not been adhered to, with the result 
that a large number of country roads arein a deplorable condition. 
A study of the system of road maintenance adopted in France 
cannot but lead to the conclusion that the French people are infi- 
nitely more alive to the necessity of maintaining their means of 
communication in a proper condition than we are. The construc- 
tion and maintenance of the roads of France forms a branch of the 
duty of Government. Standard specifications are worked to, and 
the whole question is considered from the broadest possible stand- 
point. Instead of putting every possible obstacle in the way of 
slow heavy and fast light traffic, every effort is made to prepare 
and maintain the roads in such a condition that they will carry it 
without undue wear and tear. In England, on the other hand, 
we have numberless authorities engaged in maintenance, no 
standard specifications, and a general tendency to consider that 
the traffic should be made for the roads, and not the roads for the 
traffic. The author considers that it will be necessary ere long for 
cyclists, automobilists, and this association to obtain parliamen- 
tary powers to compel defaulting local authorities to do their duty 
in respect of maintaining their highways and bridges, 
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WAR DEPARTMENT ACCOUNTS. 


Tur Committee to consider the question of army accounts, 
and to inquire into the methods of conducting the business 
of the War-office, is now sitting. It will doubtless be of 
interest to our readers if we briefly describe the ca 
ing through of an ordinary piece of barrack business. 
Let us take a simple every-day case which will serve as a 
typical example. A door-key has been lost from a certain 
barracks ; the estimate for replacing the same is 11d., but we 


from the loss of this small article. The Army Orders relating 
to barrack damages fill the best part of three pages of a book 
the leaves of which measure Tdin. by 43in. One of the 
paragraphs in these orders states that :—“ Repairs of damages 
to buildings chargeable to the troops may be effected by 


Sub-district Commanding Royal Engineer. A monthly return 


on Army Form, K 1278, of the repairs so made will, however, 
be made by the officer commanding the troops in occupation 


20' 30' 50” 


| 

1s. 11d. makes its appearance and the 34d. deduction, the | the power chamber, from which other vertical pipes or 

amount charged being 1s. 74d. This is signed by the con- | draught tubes extend downward to the turbines. Fig. 1, 

tractors, by the “surveyor,” the “clerk or foreman” of | reproduced from an American contemporary—Engineering 

works—a non-commissioned officer R.E., and by the | News—illustrates the general scheme. 

Engineer officer. The last page of the bill contains an| The intake is a masonry basin or chamber, the face of 
| abstract of the bill itself, which, of course, is simply a repeti- | which is open to the river, and is fitted with a heavy timber 
| tion of the one item—the renewed door key—and it is | grating, to prevent the entrance of logs, &c., and a wire screen 
initialed by the district R. E. officer and certified for | to keep out smaller débris. A submerged concrete dam will 
payment by the officer commanding the Royal Engineers | be built for the down-stream side of the chamber, 400ft. long 
We have known the operations from the | on the crest, so as to equalise the flow, to retain water in dry 

The 


| of the district. 


shall see the amount of trouble and labour which results | “‘ special” inspection to the last signature by the officer | seasons, and to prevent the backing up of flood water. 


commanding to occupy two months. 
This is the sort of thing that the Committee now sitting 
| will have to consider. Surely some means may be found of 
reducing the amount of time and money lost in this matter. | 
We most certainly approve of care of public regimental | 


them at their own expense without the intervention of the funds, but surely the procedure which we have just described | then reduced to 8ft. 


| is carrying red tape much too far. There are no less than | 
135 separate entries to be made on the seven different docu- 
ments, and as many as 17 separate signatures and one 


nstock, or vertical steel pipe in the shaft, is 74ft. diameter, 
uilt up of plates 8ft. high, and jin., gin., and lin. thick. 
Space is left for a second penstock, the cage of the hydraulic 
lift travelling between the two. The receiver, or horizontal 
pipe in the power station, is 10ft, diameter for half its length, 
The penstock and receiver weigh 225 
tons, and the weight of the water column in the penstock is 
340 tons. From the receiver extend four horizontal pipes, 
4ft. diameter, each closed by a Rensselaer valve, and at the 


Wolk... Tail Race, 


to the Sub-district Commanding Royal Engineer, and such 

repairs will be subject to the approval of the officers making | 
the quarterly or other inspection.” Another paragraph runs 
as follows :—‘ In the case of lost keys replaced, the cost of 
removing the lock, if found necessary, will not be charged.” 
Should, however, the troops not carry out the work by them- 
selves at their own expense, then another series of operations 
has to be gone through. The following is the procedure in 
such a transaction :— 

As soon as the loss of the key is made officially evident by 
means of a “ Special Inspection,” a requisition is made upon 
Army Form P 1923 in duplicate. This document is a “ Requisi- 
tion and Estimate of Repairs to Buildings which 
have become necessary in consequence of Neglect or Wilful- 
ness on the part of the Troops - . « ” &. Hore itis 
set forth that the renewal of the key will cost, in the first 
instance, Is. 11d.; from this sum is deducted “15 per cent. 
contract rate, or 34d.” This brings the amount to 1s. 74d. 
The lock has to be taken off to effect the renewal, 
and the charge for this is 9d., which, in accordance 
with the paragraph already quoted, is not chargeable to 
the troops, but is paid out of public money. Conse- 
quently the 9d. is deducted, and a final estimate of 
104d.—say 11d.—as chargeable to the troops, is arrived at. 
be The document is signed by the officer commanding the regi- 
# ment through the “ Neglect or Wilfulness ” of which the key 
: was lost, and is countersigned by the District Officer, Royal | 
Engineers, who certifies that “the above is a just and true | 
Estimate of the Expense of making good the Damages and 
Deficiencies occasioned by the Regiment of 
————..” Subsequently the Engineer officer sends the 
duplicate of this Form P 1923 to the officer commanding the 
regiment concerned, together with Army Form K 1280. This 
document contains a demand that the sum of 11d. on account 
of damages to buildings assessed at a special inspection 
should be ‘ at once brought to credit.” It is signed by the 
District Officer, Royal Engineers. Duplicates of these docu- 
ments are also sent tothe Chief Paymaster. Accompanying 
both these forms is another form—Army Form P 1960. It 
is simply a repetition of the certificate by the Engineer 
Officer that the estimate is “just” and “true.” The exact | 
words already used in Form 1923 are repeated. The Com- | 
manding Officer above referred to then returns Army Form | 
K 1280 to the Engineer Officer, having signed on it an 
acknowledgment of Form 1923. 

On the completion of the repairs the original Army Form | 
P 1923 is sent to the officer commanding the regiment con- 
cerned, for further signature to a certificate at the foot which 
sets out that the damages have been repaired and replaced 
in ‘a proper and efficient manner.” The document is again 
returned to the Engineer officer to be attached to the con- 
tractor’s claim as a voucher for the expenditure. In addition 
to the signatures already mentioned, the paymaster has to 
sign Army Forms P 1923 and P 1960. 

Subsequently to all this the contractor to whom the work 
is given has to be paid. As part of the proceedings Army 
Form K 1261 has to be filled in. This sets out the office 
from which the order emanates, the names of the contractors, 
and the work to be done. It is signed by the District Officer 
Royal Engineers, and also by a non-commissioned officer 
R. E.. The contractor’s bill has to be sent in on Army | 
Form P 1901. It is an imposing document, consisting | 
of a double sheet of foolscap. It contains the names of the | 
contractors, with their full address, and sets out the “‘ Services | 
performed at ————— during the Quarter ended 
under contractor No.— dai 


Lonaitudinal Section. 
Fig. i—-SECTION OF SNOQUALMIE WATER POWER PLANT 
initialling. Probably the remedy will be found in decentrali- , 


sation, and in the giving of moderate powers of expenditure to 
local commanding officers. 


POWER PLANT AT THE SNOQUALMIE FALLS, 
U.S.A. 

One of the largest, most recent, and most interesting of 
the water-power and electric-generating and transmission 
plants established on the Pacific slope of the United States is 
that at the falls of the Snoqualmie River, in the State of 
Washington, 25 miles from the port of Seattle and 34 miles 
from the port of Tacoma. The height of the cataract is 
268ft., with a vertical precipice, and the summit is about 


end of each branch is an elbow with a vertical pipe extending 
down to the casing of a water-wheel. 

The first water-wheels installed were of the Johnston rotary 
type, Fig. 2, having double impellers, like those of a blower, set 
ina horizontal oval chamber. Each machine had two cycloidal, 
three-lobed impellers, fitting each other and the casing so 
well that practically all the water flowing down the pipe, 
under a head of 270ft., had to pass through the impellers. 
The two horizontal shafts were 15ft. long and 16in. diameter, 
and one of them was extended to carry the electric generator. 
In each machine the impellers made about 300 revolutions 
per minute, and the estimated capacity of each was 3000 
horse-power, with an efficiency of 80 per cent. The bearings 
were oiled by a continuous flow of oil from an elevated tank. 

To ensure regularity of flow to the Johnston impeller 


| it | 
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Fig. 2—-JOHNSTON ROTARY WATER MOTORS 


6UUft. above sea level. - About 300ft. back from the edge, a 
shaft, 10ft. by 27ft., was sunk near the bank of the river to a | 
depth of 270ft., while at the same time a horizontal tunnel 
was driven in from the face of the cliff below the falls to strike | 
the bottom of the shaft. This tunnel is 650ft. long, with a 
fall of 2ft. in its length, and its cross section is 12ft. by 24ft. 
This work was commenced early in 1898. Above the inner 
end of the tunnel is a great excavation to form an under- 
ground power station 200ft. long, 40ft. wide, and 30ft. high, 
formed in the solid rcck, and having its floor at the level of 
high water below the falls. The tunnel is under the floor, 


| and is two-thirds full at ordinary stages of water, while in 


flood season it is entirely filled. The floor of the chamber 
is of concrete, while the sides and roof are ieft in the rough, 
but whitewashed. There are about 500 incandescent lamps | 
used to light the shaft, chamber, and tunnel. 
shaft is occupied by a lift, and the other part by a steel pipe, 


-.” Here again the | the latter, which enters a horizontal pipe along the roof of | so that it impinges with full force u 


Part of the | 


wheels, a regulating box was placed above the wheel case, 
and in this were two hinged leaves shaped in section like a 
pair of callipers, the inward inclined feet travelling on sector 
guides. The water within the leaves was supplied by 6in. 
hand pipes from the receiver, independently of the main 
supply above the leaves. By the shape of these leaves the 
interior area was greater than the exterior area, and conse- 
quently the excess pressure tended to spread them apart, and 
so restrain the main vertical flow of water. Butterfly valves 
in the 6in. pipes automatically regulated the pressure pro- 
portionately to the load. i 

These wheels, however, did not prove as satisfactory as had 
been expected, and were replaced by “impact” wheels, 


| which have a series of vanes or buckets on the circumference, 


which receive the impact of a solid jet of water from a 
nozzle. The particular wheels used have the Doble ellip- 
soidal buckets with a central notch which straddles the jet, 
pon the bucket before 
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| a coil are brass brackets which rigidly hold it on the pole- | water motors, and are regulated by hand. The switchboard is 
354ft. by 74ft. The current is conducted by lead-covered cables 
laid in sewer pipe in the concrete floor, from the generators to 
bare aluminum bus bars in 30ft. lengths extending along the 


the edge or lip of the bucket cuts and momentarily breaks : 
the jet. Each of the four 1500-kilowatt generators has its | piece, exposing both inside and outside surfaces to air 
shaft attached by flange couplings to the end of a 9in. steel circulation to carry away heat. At no-load these generators 
shaft, 244ft. long, upon which are mounted six impact wheels, | require a field current of 95 ampéres at 90 volts; with full 
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Fig. 3-WATER WHEELS AT THE SNOQUALMIE FALLS 


, wall to the switchboard. These bars are supported by 
brackets on glass insulators. Three bars of pure aluminium, 
lin. by fin. in section, carry 1000 amperes with a very 
moderate rise in temperature. The joints are lapped and bolted, 
| and connection is made to the switchboard by cables with 
| brass terminals, which are bolted to the bars. Each genera- pee 


{5in. diameter. Each wheel has thirteen buckets, and is | inductive load they require 100 ampéres to maintain the 

driven by two jets at different angles. This arrangement is same electro-motive force. The kinetic energy in the water 

shown in Fig. 3 and 4, which represents one-half of the water- | column is of little importance as compared with that stored 

power equipment. The 48in. elbows are cotinected to the hori- | in the revolving armatures, this energy in any one case being 

zontal 10ft. receiver, into which the vertical 

pipe or ace opens. They deliver into 


other rizontal receivers 4ft. diameter st tor panel is provided with two circuit breakers, three load : 
and 20ft. long, which equalise the flow.to | ammeters, a field ammeter, two Niagra watt meters, synchro- ne 
the six vertical pipes, each of which carries | nising lamps, three pole generator switch, field circuit plug ay 
two jet nozzles. : / Eléow connection to switches, and a field rheostat. Fig. 6 is an interior view of ae 
At full power the jets are 3fin. diameter, / 10 foot Horizontal y 
but the nozzles are fitted with adjustabte / Penstock. Hu : 
concentric stoppers or bulbs, which regulate : / Si 
the flow as desired. These stoppers. are | 


operated by a rocker shaft connected by bell —_— 
cranks and rods to Lombard governors, by 
which water is supplied in proportion to 
the power demanded. The foundations are y/ iF 
solidly built of concrete, and the wheels are 
encased in sheet steel housings. J 

The 75-kilowatt exciters are driven by rma 
wheels similar to those above described, each 
driven by a single 3in. jet on a 12in. pipe. 
The machinery for the lift is driven by a 
similar wheel 7ft. in diameter, with a 1fin, 
jet. The nozzle of this latter is shown in 
Fig. 5. Each of the four water-power sets 
is directly coupled to a generator-of the re- 
type, built by the Westing- 
house Electric and Manufacturing Company. 
These deliver a three-phase current at 1000 
volts, 7200 alternations. The normal full- 
load current is 1000 ampéres per conductor. 
The armatures are 8ft. diameter, with a 
closed circuit winding, and weigh 12 tons 
each. The speed is 300 revolutions per 
minute, Collector rings of the ventilated 
type deliver current to the external cir- 
cuits. Three brushes bear on each ring, 
and to ensure equal division of current be- 
tween them in case of unequal contact 
resistance, separate cable leads of consider- 
able length connect the brushes and the 
outside circuit, in order that the fixed re- 
sistance with each brush may be large com- 
pared with the possible variable resistance. 

field frame is split vertically and rests 


Receiver 


4 


Fig. 5-WATER NOZZLE 


| the power chamber, with the exciters in the foreground, the 

_water-wheels and dynamos beyond, the penstock on the 
right, and the switchboard on the left. 

The transformer house is a brick building, 40ft. by 60ft. and 

i — x" 30ft. high. Here the current is received at an initial voltage 

YY; YY s of 1000, and raised by a series of step-up transformers to the 

* voltage of transmission, which is 30,000. By means of a 

high-tension plug-board in this building, and at Tacoma and 

tg 4=-SEQTION OF WATER WHEEL Seattle, any combination of transformers and circuits can be 

made. In the building are twelve transformers of 500 kilo- 


tail raice 


on the bed-plate which supports the armature bear- | equal to the electrical output of that armature at full load | watts, in two rows, with a space between for 1000-volt wires. 
ings. The poles are laminated and cast in the field | 

frame, The field winding is of one layer copper strap 
bent cold on edge and afterwards instilated. At each end of | volt exciters of 75 kilowatts each. These are driven by smaller 


in four seconds. All circuits entering the building are supplied with Wurts 


Field currents for the generators are supplied by two 125- | lightning arresters, although in that part of the country 
lightning occurs onlv at intervals of three or four years. 
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According to a payer by Mr. C. H. Baker, president of the | 


power conipany, from which much of our information is 
taken, the raising or step-up transformers are in delta con- 
nection for both primary and secondary circuits. Separate 
primary feeder panels are provided for each transformer, by 
means of which any transformer may be controlled at the 
switchboard. Each transformer panel is provided with a 
circuit breaker, a double-pole double-throw washer switch, 
and an ammeter. Volt meters for the entire board are sup- 
ported on a swinging arm at oneend. Group of three feeder 
circuits have each a polyphase integrating watt meter of the 
Westinghouse type. Leading up the shaft to the transformer 
house are twenty-four bare aluminium conductors carried cn 


The length of span is an average of 110ft. on the Seattle 
line and 150ft. on the Tacoma line, but varies from 90ft. to 
150ft. on the former. About 15in. sag is allowed, which is 
considerably more than is generally allowed for copper wires. 
The poles are braced wherever necessary, and double cross 
arms are used on all curves and turns. The cross arms are 
8ft. and 10ft. long, 44in. by 6in., spaced 25}in. apart vertically. 
There are three wires on each side of the pole, priming one 
circuit on each side. On the upper arm are two wires, 40in., 
on either side of the pole. On the lower arm are four wires, 
25in. and 75in., on either side of the pole. The wires are 
carried on porcelain insulators, 44in. high and 64in. diameter, 
weighing 4 lb. cach. These are set on pins of paraftined 

locust wood, which 

support the insula- 
tors din. above the 
cross arms.  Alu- 
minium tie wires 
of No. 8 gauge are 
used, and no electro- 
lysis can occur with 
these, as would be 
the case with iron 
or copper tie wires, 

The transmission 

wires spliced 

with sleeve joints, 

the sleeve being a 

flattened aluminium 

tube Yin. long and 
jgin. thick, large 
_ enough to enclose 
the two overlapping 
wires. The joint is 


made by 


twists with a special 
clamping tool. On 
each side of the 
Renton sub-station 
the lines are divided 
into six sections by 
transpositions, the 
poles for the trans- 
position spans being 


Fig. 6 INTERIOR OF SNOQUALMIE 


ordiuary glass insulators on the timber framework. The 
transformers are of the Westinghouse self-cooling oil-insu- 
lated type, with a capacity of 500 kilowatts each at 90 per 
cent. power factor. Their cases are 55in. by 72in., 53ft. high, 
and contains 500 gallons of oil. The primary winding is for 


1000 volts, and the secondary winding is for either 15,090 or | 


30,000 volts. Each complete transformer weighs 10,850 Ib., 
of which 36001b. are in iron and copper The most remark- 
able feature is the low self-induction. With one winding short 
circuited, less than 3 per cent. of the normalelectromotive force 


at 7200 alternations per minut2, will send full-load current | 


through the other coil. This is du> to subdividing and 
closely subdividing th> primary and secondary coils, which 
are thin and flat. 

The high-tension coils have many layers aud few turus per 
layer, while each layer is wcund in the same direction to 
reduce the difference of potential between the successive 
layers. At the end of each layer the wire is carried across 
the face of the coil to the starting side. The low-tension coils 
are of bars or straps wound.on edge and afterwards insulated. 
“She coils are spread at the ends outside of the iron core to 
facilitate the oil circulation, which carries off the heat, and 
also to increase the distance between the coils where it is 
difficult to apply solid insulation. To protect the attendants 
and apparatus in case of accidental contact between high and 
low-tension windings, spark gaps are connected between each 
low-tension winding and the earth. Each transformer has 
two high-tension fuse-cireuit breakers, by which it may be 
disconnected, either by hand or automatically, in case of ex- 
cessive current load. The breaker consists of two hinged 
wooden rods, by which the fuse terminals are widely separated, 
breaking the arc when the fuse is ruptured by the current. 
The electric arc at 30,000 volts is 6ft. long. 

The transmission lines are built mainly on land owned by 
the company, but run partly along country roads. The right- 
of-way land is 50ft. wide, but with the right to cut any timber 
within 300ft. which might endanger the poles or wires. 
Many trees, 8ft. to 10ft. diameter, and 300ft. high, were cut 
to prevent any danger of their falling upon the line. The 
lines are traversed daily by men on horseback, each man 
having a ten-mile section, and reporting by means of tele- 
phones at intervals of three miles. The men also carry 
portable telephones, which can be used by climbing any post. 
‘The circuits are of aluminium wire, used for the first time in 
long-distance transmission. As the conductivity is about 
60 per cent. that of copper, the wires must be 60 per cent. 
larger in area, but the larger aluminium wire weighs less than 
half the smaller copper wire. Longer spans are therefore 
possible, making a saving in poles and insulators. The 
aluminium wires cost less, are largely non-corrosive, have 
great tensile strength, and have a larger radiating surface, so 
that they keep cooler. 

The poles are of cedar, Yin. diameter at the top, stripped of 
hark, and charred or tarred at the butt, which is set 6ft. to 
Sft. in the ground. The standard length is 36ft., but runs up 


to 150ft. in some cases, on steep ground. There are separate | 


pole lines to Seattle and Tacoma, these lines being parallel 
and 40ft. apart from the Snoqualmie Falls plant to Renton, 
19 miles. 
toTacoma. For a great part of the distance the lines are in 
mountainous country and through primeval forests. The 
Seattle lines contain akout 67,000 lb. of wire, and the Tacoma 
lines about 72,000 1b. The charging current on one of the 
Tacoma lines—an open circuit at 30,000 volts—is 7-4 ampéres, 
which is small as compared with the load current, so that no 
trouble is experienced from static capacity. 
approximately 0-2G6in. diameter for the Seattle circuits and 
0°23in. for the Tacoma circuits, being designed to deliver 
4000 and 2000 kilowatts respectively at 25,000-volt pressure 
and 80 per cent. powerfactor. Measurements on the Seattle 
line show a resistancé ‘of 84-5 to 88 ohms, depending on the 
temperature, and self-induction at 7200 alternations, equiva- 
lent to 54 ohms, for a circuit composed of any two wires. 
The resistance of any two wires on the Tacoma circuit is 
152 ohms, 


There they diverge, 31 miles to Seattle, 44 miles | 


The wires are | 


set Gft. apart to 
prevent any acci- 
dental contact be- 
tween the wires. At 
each transposition 
the circuits 
given one-third of a 
turn, always in the same direction. ‘A telephone line of 
No. 10 aluminium wire is carried about 5ft. below the power 
circuits on glass insulators mounted on brackets. This is 
transposed at every fifth pole." 


POWER STATION 


giving | 
this three complete | 


At Seattle, the terminal sub-station is in the business | 


a tower, and through a terra-cotta enclosure to the six light- 


district, and the high-tension wires are carried to it on | hee ste A 
7Oft. poles, painted blue and black. The wires are led into | seo 


ning arresters on the second floor, which are for 25,000 volts. | 


On the ground floor are high-tension fuse switches by which 
the incoming current may be controlled. All of the load 
| may be placed on either transmission circuit, or it may be 
| divided so that the steady load is on one circuit and the 


fluctuating load on the other, or both circuits may be con- 
nected in multiple, the switching apparatus being of extreme 
flexibility. In this room also are high-tension fuse switches 
| for the lowering or step-down transformers in the' basement. 
The Tacoma terminal sub-station is in a building occupied 
| jointly by the Snoqualmie Company and the Tacoma Tram- 
way Company. Small sub-stations on the Tacoma line will 
be established for local distribution at Kent avd Auburn, 
villages of 1000 population each. At Renton, nineteen miles 
from the falls, is a town of 2000 inhabitants, the centre of a 
farming district, and having coal mines which will be operated 
‘by electric power. At this sub-station a high-tension 
switchboard, similar to that at the generating station, allows 
, any combination of the incoming and outgoing circuits to be 


made. Each wire is provided with a high-tension fuse 
switch, All high-tension apparatus aud power apparatus is 
contained in a special brick building erected for the pur- 
pose, and serving as the home of the patrolman having 
charge of this station. The high-tension wires enter the 
building through glass and marble bushings, as at the 
generating station. At Issaquah, ten miles from the falls, 
is a small sub-station to distribute current for power in 
the coal mines and for lighting this small mining town of 
1200 inhabitants. 

At the terminal sub-station there are three lowering or step- 
down static transformers, with primaries and secondaries in 
delta connection for supplying 500-volt direct-current rotary 
transformers. Primary coils may be connected for either 
12,500 volts or 25,000 volts. Secondary coils have interme- 
diate terminals by which the electromotive force supplied to 
the rotaries may be adjusted when necessary. Otherwise the 
transformers are similar in construction and capacity to those 
of the generating station. There are also three pairs of two to 
three-phase lowering transformers of 300 kilowatts capacity 
each, with 2000-volt secondaries for general lighting and 
power distribution, and two induction motors, which makes 
the total station transformer capacity 2400 kilowatts. 

There are two rotary transformers of 500 kilowatts capa- 
city delivering current at 550 volts, which are operated in 
multiple on both alternating and direct-current sides. They 
have eighteen poles, and the speed is 400 revolutions per 
minute. Collector rings and brushes are like those on the 
generators, but of smaller capacity. One of these rotary 
converters is shown in Figs. 7 and 8. To bring these trans- 
forfhers up to the synchronism without excessive starting 
current, a small induction motor is mounted on the armature 
shaft. As it -has sixteen poles it is enabled to bring the 
| rotary armature slightly above synchronism, but the final 
speed adjustment is made by varying the field current, 
which imposes more or less load from iron loss in the ro- 
tary armature. Several cross connections in the armature 
windings ensure superior mechanical and electrical perform- 
ance. 

The three rotary transformers are controlled from three 
switchboards of white marble. The alternating current 
| panels each contain a three-pole single-throw washer switch, 

three ammeters, synchronising lamps, a field rheostat, and a 
| switch for the starting motor on the rotary. On each direct- 
| current panel is a circuit breaker, ammeter, voltmeter, plug 
| receptacles, and two single-pole washer switches. The feeder 
panels have circuit breakers, single-pole washer switches, and 
| Thomson recording wattmeters. Voltmeters are mounted 
| at the end of the board, on aswinging arm. For alternating- 

current lighting and power work apanel is provided for each 
set of three-phase, two-phase, transformers, containing two 
2000-volt automatic circuit breakers, two ammeters, two 
Niagara indicating wattmeters, two double-pole | throw 
switches, and pilot lamps. The feeder panels are the same, 
except that Westinghouse polyphase integrating wattmeters 
replace the indicating wattmeters. Jn making changes on 
these switchboards the circuits are first opened by the circuit 
as the switches are not designed to break 


current. 

The company’s purpose is to sell power in large quantities to 
the tramways, city lighting companies, factories, &c., and it is 
also proposed to establish electrolytic and chemical works. 
The following table shows the estimated efficiency of the 
plant as a whole, taking the line loss as 15 per cent., but it is 


Fig. 7-TRANSFORMER ARMATURE 


expected this will be reduced to 10 per cent, The energy of 


| the water at the falls is taken as 100 :— 


Per cent. 
Energy of water.. .. .. -- 100 
» from water wheel 80 
from generator . 7 
from step-up transformers 72 
" to ste wn transformers 61 
from step-down transformers 


from retary transformers 


A remarkable power transmission. test over a distance of - 
153 miles was made with this plant in November, 1900, the - 


three-phase transmission lines to different points being 
' connected up to form one continuous circuit of this length. 


This was composed of 58 miles of No. 264 aluminium wire, 
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4 miles of No. 1 medium hard copper, 51 miles of No. 234 
aluminium wire, 364 miles of No. 2 aluminium cable, 14 | 
miles of No. 2 medium hand-drawvn copper, and 1% miles of 
No. 0 medium hand-drawn copper. The apparatus used 
consisted of a Westinghouse 1500-kilowatt three-phase 
generator, for producing the current, and a similar machine 
used as a synchronous motor at the end of the circuit. 

With the 153-mile circuit open at the incoming end, the 
tests were made for charging it at different voltages, the 
alternations—7200—being kept constant. It was found that, 
as the voltage increased, the charging current: rapidly 
increased ; that is, af 22,500 line voltage it required 62 
kilowatts to charge the line; at 30,000 volts it required 112 
kilowatts, and at 35,000 volts it required 180 kilowatts. With 
the step-down transformers at the power plant cut in and 
their secondaries open, it was found that the current required 
to charge the line increased, that is, at 22,500 volts it required 
76 kilowatts, and at 30,000 volts it required 123 kilowatts. 
The voltage at the incoming end of the circuit, with charging 
current only on the line, was 24,600 volts, when the impressed 
voltage was 22,500 volts, and 32,100 volts when the voltage at 
the outgoing end was 30,000 volts. 

Tests were also made to determine the different amounts 
of charging current required at different frequency, the | 
voltage being kept constant at 30,000, and it was found that | 
at 6000 alternations 100 kilowatts were required to charge 
the line, at 6600 alternations 105 kilowatts, and at 7800 alter- 
nations 115 kilowatts. The line was then tested for loss of 
power in transmitting a non-inductive load consisting of the 
water rheostat at the falls at the end of the 153-mile circuit, 
and it was found that the line voltage out was 30,000, incom- | 
ing 22,500; drop, 25 per cent. The ampéres per phase at | 
1000 volts out was 624, incoming, 554; loss, 11°2 per cent. | 
The total kilowatt outgoing was 1100; incoming, that is, 
delivered into the water rheostat tanks, 723; loss, 34°2 per 
cent. A test was also made for charging current with the 


Fig. 8—ROTARY 


sub-station transformers at Seattle and Tacoma—32 and 
44 miles distant and the lowering transformers at the power 
plant in circuit, vut with secondaries all open, and it was 
found that with the 30,000 volts out there was 31,500 volts | 
in, and it required 193 kilowatts to charge the line. 

A test was then made of operating a second genera or as a | 
synchronous motor at the end of the 153-mile circuit, and 
the machines were synchronised without any trouble what- | 
ever, but socn began ‘“ pumping,” so that it was found | 
advisable to separate the machines. The experiment was | 
then tried of operating the water rheostat and the syn- 
chronous motor in multiple at the end of the 153-mile | 
circuit, and the performance of the motor was very much | 
improved. The water was then shut off from the water | 
wheel, and the driven motor immediately reverted to a | 
generator driven by its own inertia. The current in the | 
lines was reversed, and the first generator became in turn a 
motor, running at the other end of the 153-mile circuit until 
the inertia was expended. The results of the test go to show 
that electric transmission of power can be made commercially | 
practicable for a distance of 153 miles. 


INSTITUTE OF MARINE ENGINEERS,—Colonel John M. Denny 
will deliver his presidential address to the Institute on Monday, 
January 21st, at 8 p.m. The subject will include the position of 
‘The British Naval Engineer,” the discussion on which subject 
wil! be held on Monday, January 14th. 


THE RéntcEN Socrery.—The Council announce that the Presi- 
dent has placed at their disposal a gold medal to be awarded to 
the maker of the best practical X-ray tube for both photographic 
and screén work. The competition is open to makers in any 
country. The jury will be chosen by the President and Council of 
the Society, and their names -will be ‘announced in the Times of 
March Ist. Tubes. intended: for petition must be sent in 
addressed to the Rintgen Society, 20, Hanover-square, London, 
W., marked ‘‘ Tube for Competition,” the package containing full 
name and address of sender, and must reach the Society not later 

_ than May Ist, 1901. Conditions to be obtained on application to 
F. Harrison Low, M.B., Hon, Sec., 12, Sinclair-gardens, West 
Kensington, London, W, 


| letter was received by the men’s secretary from Sir W. T. 


in Cardiff. Two subjects were discussed, that of imported 


, of employment ; also better protection from accidents, protec- 


| and relief for survivors of family after death. He adduces 


| Sunday labour. 


LABOUR TROUBLES. 


Tue Taff Vale Railway dispute remains in an unsatisfac- 
tory state. After the despatch of our report last week a 


Lewis, who wrote as follows:—“I am disappointed to be 
obliged to inform you that the only railway company that 
has assented to the adoption of my proposition for the forma- 
tion of a joint committee, representing employers and 
employed, is the Cardiff Railway Company, whose directors 
passed a unanimous resolution in support of it.” The 
opinion now current is that, with the present attitude of the 
Taff Vale Railway directors, the establishment of a Concilia- 
tion Board is impossible. On Sunday last an important 
meeting of the Strike Committee of Taff Vale men was held 


labour and the formation of a Conciliation Board. In the 
course of a lengthy discussion it was pointed out that, so far, 
the management had now definitely stated that they would 
not get rid of the imported labour; all that had been said 
was that it was not part of the settlement that they should 
do so. It was decided to send a further communication to 
the company in the form, it is understood—the exact word- 
ing being withheld—of a final appeal to be allowed to have 
an interview with the directors to discuss both the question 
of the imported labour and the formation of a Conciliation 
Board. The opinion in the district is that a large number of 
men is evidently in favour of pacific measures, but that the 
views of the leaders amongst the men’s society are studiously 
concealed. 

Mr. Bell, M.P., the general secretary, has issued a lengthy 
appeal to all railwaymen outside the union to become mem- 
bers without delay. Condemning the attitude of the out- 
siders, he points out the special wants of all railwaymen, 
inc!uding shorter -hours, better wages, and better conditions 


TRANSFORMER 


tion from arbitrary dismissal, allowance when out of work, 


the fact of the membership having increased from 6800 to 
upwards of 65,000 at the close of the century as proof of the 
marked improvement which had taken place. In funds, too, 
instead of £24,000 they had now a quarter of a million 
sterling. In his address Mr. Bell claims to have succeeded in 
reducing on many railways the hours cf working from twelve 
to ten, payment for all overtime above ten hours, and for 
In conclusion, heavy payments are cited as 
showing the society's influence :—To members out of employ- 
ment, £60,000; to members superannuated, and by death, 
over £54,000; to members for protection and cost of move- 
ments, over £70,000; to members for legal assistance, over 
£20,000; to orphans of deceased members, over £65,900, 
giving a total of. nearly £270,000 paidin benefits. In addition 
£9982 was paid in 1900 as compensation to 71 cases of death 
and injuries, while 28 legal cases were won by the society 
against six lost in the same period. 

The strike of the Cambrian Colleries continues. On 
Saturday a mass meeting of the men was held at Tonypandy 
to receive a report of the representatives who hadattended the 
Executive meeting of the Council of the South Wales Miners’ 
Federation on Friday. Messrs. Abraham, M.P., and D. 
Wallis Morgan, miners’ agent, were present. Mr. Abraham 
reported that Mr. Llewelyn, the manager, resolutely refused 
to allow an examination of the districts affected through 
want of timber, by the men's representatives, before work 
was resumed. Mr. Abraham strongly advised the men not 
to intensify the dispute, but to allow the necessary repairs to 
be made by their fellow-workmen, until they had seen the 
directors, or found whether they would be received or not. 
Afterwards the Executive Council of the Federation would 
decile what to do. He, Mr. Abraham, was speaking to them 
not as agent of the No. 1 district, but as the president of the 
South Walés Miners’ Federation, which had a membership 
of 130,000 workmen, who, he’could assure them, were in full 
sympathy with them in the present st le. The men 
were not to resume work until they had the Federation's 
official instructions. He would not pronounce actual war 


until they had seen, or failed to see, the directors; but he 
asked the men to be patient, as it was a deplorable state of 
things when 3000 men were out, and four times 3000 
dependants were directly affected by thedispute. A stubborn 
struggle is foreshadowed, as the men are resolutely bent upon 
their right to examine the mine. 

It is reported, in reference to the late agitation amongst the 
enginemen and stokers, that at many collieries an advance 
varying from 2s. to 5s. has been granted, and in some places 
eight hours conceded instead of twelve. 

It has been rumoured, in error, that the moulders at 
Wright, Butler, and Co.’s works, Landore, went on strike 
last week in opposition to a demand by the management for 
a reduction of wages from 36s. to 32s. 4d. per week. The 
fact appears to be that moulders were paid off as not required. 
Notices of a reduction of 10 per cent. have been posted at 
the Swansea Hematite Works. 

The question of a limitation of coal output was discussed 
by “ Mabon”—Mr. Abraham, M.P.—at a meeting in tke 
Merthyr district on Friday, when he stated that he did not 
favour another stop-day to ccntro] the output at present, as 
there was not enough coal to meet the demana; but when 
there was a ten-day stock at the docks the time for a stop- 
day will have arrived. 

The Cwmbwrla tin-plate dispute has been settled. Cun 
Friday deputations from the Dockers’ Union and the Gas 
Workers’ Union waited upon one of the directors, and 
eventually an arrangement was brought about for. work to 
resume on Monday. One satisfactory clause in the agree- 
ment was that in future no strike should take place without 
the matters in dispute shall first have been submitted to the 
Conciliation Board. Failing an agreement, then # ballot, 
taken of the whole of the employés. 

The Derbyshire quarrymen’s strike has been ended, and 
work was resumed on Monday, after a conference at Buxton 
on the preceding Saturday. The 1500 men who refused to 
sign on under the old conditions have given way, the 
arrangements to be in future terminable by a month’s notice 
on either side. 

A meeting of the Thames Lightermen on strike was held 
at Bermondsey Town Hall on Friday, when it was reported 
that the masters had declined to modify their offer of 
October 20th. After a discussion it was decided not to return 
to work, so the deadlock continues. 

On Saturday it was announced that the result of the 
ballot amongst the compositors of London had terminated 
against a peaceable arrangement. The numbers for accept- 
ing present conditions totalled 748 against 8156. After the 
declaration it was decided to proceed with the demand for an 
increase of wages from 38s. to 40s. and a reduction of hours 
from 54 to 48. These combined demands the employers 
decline to consider. 

No reply has yet been received from the directors of the 
Taff Vale Railway in answer to the men’s request for an 
interview, and mid-week the situation was stated by some of 
the older hands to be graye. ‘Some of the men,” states a 
railwayman, “‘ are desperately determined. They are tired 
of negotiations, and are advocating their immediate abandon- 
ment, which, of course, means another strike right away. 
Against this policy, however, more moderate counsels for the 
time prevail. These do not want another dislocation and 
suspension of industry in the district if it can be avoided.” 
The railway men plead that the retention of the seventy-nine 
imported men causes serious injustice in the matter of pro- 
motion, and are prepared to give fullest evidence of this, and 
they add that if the men do resort to a strike the public will 
have proof given that it is not without justification. 

This week some concessions were announced by the 
directors, and the effect is likely to be good. Two of the 
men, a driver and a guard, who were acquitted at the Swansea 
Assizes in October, on a charge of being connected with the 
coke oven disturbance, have been reinstated in their old 
positions. Both men had found temporary work at the 
collieries. 

In consequence of the unzemunerative results of working 
the Nantyglo Iron and Tin-plate Works, Monmouthshire, 
they were, on Monday, shut down, and all the workmen paid 
off. It is stated that the loose plant and unfinished stock 
will be removed to Cwmfelin, Swansea. 

At the Swansea Hematite Co.’s works on Saturday notices 
which had been put in matured, but as the smelters in the 
district have practically agreed to a 10 per cent. concession, 
a serious stoppage is not anticipated. 

An amicable arrangement has now been brought about at 
Cwmbwrla, and the fears of a stubborn conflict are allayed. 
The settlement, too, is regarded as having excellent effect in 
other quarters. 

At a meeting of millmen, Swansea, this week, it was 
reported that 3000 tin-platers had been enrolled. They now 
have 12,000 members, with a fund of £28,000. 

About 1000 Glasgow house joiners are idle on account of 
the proposal of the masters to reduce wages from 10d. to 9d. 
per hour. 


SOMETHING NEW IN PLATINUM. 


THE Daily Mad is, in its own eyes, a director of public engineer- 
ing opinion. It is scientific, it understands trade. It tells the 
British engineer that he is unwise, and would fain lead him into 
the path of competitive rectitude : also its function is to keep its 
readers posted up in the latest truths of science. If it can bea 
little bit startling, so much the better. It must be admitted that 


its latest discovery is calculated to take our breath away, at least’ 


fora moment. Here it is, only a few days old :— 

‘* A series of experiments are being carried on by the Post-oftice 
telegraph officials, with the object of discovering whether platinum 
forms a good substitute for copper in telegraph and telephone 
wires. 

‘* Platinum costs £130 per ton, and copper may be obtained at 
from £80 to £90 per ton, and its greater lightness renders it 
cheaper to use, and its conductivity is nearly as good as that of the 
more expensive metal. The tests have established the fact that 
the life of a platinum wire is shorter than that of a copper wire, as 
it is more susceptible to atmospheric action. The tests were 
carried out by setting up a five-mile length of platinum wire near 
Hanley, a neighbourhood in which the atmosphere is heavily 
charged with sulphurous vapours. ; : 

“Tt has been practically decided not to use platinum wire unless 
some means can be found to toughen it.” 

We were under the impression that the market price of platinum 
is four guineas an ounce, that it is practically indestructible ; 
about as ductile as gold, and the heaviest commercial metal 
known. Can it be possible that the Ma‘/y Ma:/ does not know 
that platinum is not another name for aluminium / 
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THE SYDENHAM BOILER EXPLOSION. 


Tue report of the Board of Trade on the boiler ex- 
plosion which occurred on the 25th of last July at the works 
of the Crystal Palace District Electric Supply Company, 
Limited, Upper Sydenham, has just been published. It is 
a remarkable report, and. deserves very careful examina- 
tion. It is principally remarkable for the way in which 
its authors, Mr. Howard Smith and Mr. J. H. Hallett, 
distribute censure all round. Indeed, it would appear 
that where so many were in fault no one in particular 
was to blame. We find it impossible to take this view. 
Itmay require some courage to dissent from the authority 
of the Board of Trade, but we have done so before in 
the matter of boiler explosions, and, encouraged by 
past immunity, we venture once more to say that 
we do not think the facts as set forth in the report 
quite support the conclusions which have been 
drawn from them. That we are justified in giving 
some space to the consideration of the report is demon- 
strated by the following quotation from it :—‘* This is a 
case to which we attach very considerable importance as 
illustrating how and for what reasons boiler explosions 
are likely to occur, and involving, as it does, questions 
relating to the construction, supervision, and manage- 
ment of the boiler which exploded.” 

It is not at all necessary for our purpose to describe 
the construction of the boiler in minute detail. The 
boiler was one of several made by Messrs. Hornsby and 
Sons, of Grantham, about nine years ago. It was of 
the locomotive type. The barrel was 9ft. long, and 
4ft. 3}in. diameter. The fire-box casing was 6ft. 10in. 
long, 4ft. 4in. high, and 3ft. 64in. wide at the top. We 
may confine our attention to this box; nay, we need 
not go beyond the crown sheet. This was supported by 
seven girders, each being formed of two wrought iron 
plates Tin. in depth by jin. in thickness. Between these 
were secured at each end by two rivets, cast iron dis- 
tance pieces, which had toe pieces cast on their lower 
extremities for the purpose of bedding on the end plates by 
which the girders were supported. Each girder was sup- 
ported by two suspension or hanging stays, and the sup- 
port afforded to the crown plate by each girder was 
transmitted to it by means of fourteen stay bolts, each 
lin. in diameter, screwed into the plate and fitted with 
nuts on the fire-side. The upper ends of the suspension 
stays were secured by pins, 1,;in. in diameter, to the 
crown of the fire-box outer casing by means of double 
angle bars, the horizontal web of which measured 3in., 
and the vertical web 4in., and they were jin. in thickness. 
Their lower ends were secured to the girders by means of 
pins 1}in. in diameter. 

In one respect the explosion resembled that of the 
Great Eastern Railway locomotive at Westerfield, which 
has been very fully discussed in our columns. In both 
cases the crown of the fire-box was forced down, and the 
boiler lifted up by the reaction and flung to a distance. 
In the case of the Westerfield explosion the bolts secur- 
ing the crown to the roof stays were broken. In the 
Sydenham accident the entire roof, with all the stays, 
was driven through the fire-box. To judge from the 
photographs, the plates were, so to speak, sheared off all 
round in a very curious way. In fact, we are a little 
puzzled to know how precisely the crown managed to 
find its way down through the foundation ring, which 
from side to side was narrower than the crown-plate. 

The boiler worked at a pressure of 140 lb., and had so 
worked for nine years, and it seems that it was kept 
pretty constantly under steam. The report gives in 
considerable detail the correspondence which had taken 
place between the National Boiler and General Insurance 
Company, which had charge of that and other boilers in 
the same installation up to April, 1898, when the 
Engine, Boiler, and Employers’ Liability Insurance 
Company took them over. So far as we can see, every- 
one was desirous that the boiler should be kept safe and 
in good order, and Mr. Phillips, the engineer-electrician 
in charge, seems to have done all that he was asked to do to 
comply with the requirements of the insurance companies. 
The Board of Trade Commissioners begin by censuring 
Messrs. Hornsby for turning out a boiler which was only fit 
for a pressure of 73 lb. per square inch, to carry 140 Ib. 
Then they censure Mr. Phillips for not making proper 
arrangements for having the boiler tested to 250 Ib. 
hydraulically. ._Then they find fault with Mr. Booth, 
Mr. Longridge’s, inspector, and they wind up by direct- 
ing that the Crystal Palace District Electric Supply 
Company, Limited. should pay the sum of £150, and the 
Engine, Boiler, and Employers’ Liability Insurance the 
sum of £50 to the solicitor to the Board of Trade 
towards the costs and expenses of this investigation. 

Now, let us see how far this censure is justified. 
Everything hangs on the cause of the explosion. The 
Commissioners give the following explanation :—‘‘ The 
explosion was caused by over-pressure of steam. The 
toes were broken from the cast iron distance pieces at 
the fire-hole end of each of the seven fire-box girders, 
and the load which should have been taken by the 
vertical end plate was thus transferred to its flange, 

‘causing it to deflect. The additional load thereby 
thrown upon those hanging stays, which were then 
unbroken, ruptured them, and the crown of the fire-box, 
having no adequate support, collapsed at about the work- 
ing pressure, or that of 140 lb. per square inch.” 

The report is profusely, if indifferently, illustrated. It 
contains a drawing, full size, of the end of one of the 
girders with its cast iron toe piece. We reproduce 


this with much care to a smaller scale. If this 
drawing is fairly correct, it will be seen that the 
cast iron toe never did bear on the end plate. Its. first 


point of contact was at A, about jin. inside the inner 
face of the end plate, and there was no bearing there 
worth mentioning. The real bearing was on the flange, 
and we haye only to look at the drawing to see that the 
fracture of the toe pieces could only carry the line of stress 
further in by about |); of an inch. We do not think that 


there is the smallest justification for thinking that the 


fracture of the toe pieces was in any way the cause of 
the failure. The fracture was evidence that the crown 
was weak. From the first moment the girder was carried 
on the flange and not by the end plate; and it was not 
until the end plate flanges began to come down and throw 
a stress on the outside bit of cast iron that the toes broke 
off, and if the distance pieces had been of wrought iron there 
would still have been an accident. The crown girders 
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END OF FIRE-BOX GIRDER 


were too short, but they were just as good without the 
toe pieces as with them. If our readers will turn to page 
631 of our issue for December 28th, they will find draw- 
ings showing how the girders ought to have been fitted. 
The design of the fire-box was bad, but it should not be 
forgotten that it was good enough to last nine years, and 
that before the boiler was sent out of the maker’s works 
it had stood a water test of 240]b. per square inch. 

So far as we can see the Commissioners have jumped 
to a conclusion without adequate reflection. It was 
known that the toe pieces were broken; it was known that 
sling stays were broken. Why look any further? Is 
not Tenderden steeple the cause of Goodwin Sands? It 
is beyond question to us that no transference of load 
from the end plate to the flange ever took place in the 
way stated. The load never was carried directly by the 
end plate. The conditions at the time the explosion 
took place were very nearly the conditions present when 
the boiler was new. If they were different, then the 
drawing before us is inaccurate. Our readers can settle 
the point for themselves at a glance. We have no reason 
to doubt that, as stated, the fracture began at the top of 
the fire-box plate, over the fire door, where the flange was 
forced down and the plate curled in; but why the action 
took place we have no evidence to show. Yet this is 
really the crucial problem of the whole explosion. The 
toe pieces seem to have been broken off for some time. 
Their fracture was evidence of movement, and to this 
movement we believe that the explosion may, with 
some show of reason, be attributed. The Commissioners 
say that, in their opinion, some panting of the fire-box 
crown took place. This must have involved the bending 
up and down of the end plate flanges of the fire-box. 
These plates were of Lowmoor iron, and it does not 
appear that any attempt was made to ascertain the 
quality of this iron, or whether the plates had or had 
not become crystallised. The proper course would have 
been to test the metal for brittleness. This was not 
done, and a valuable lesson is lost. 

It was admitted on all hands that it was very difficult 
to examine the inside of the boiler. That is the case 
with all locomotive boilers of moderate size. The tubes 
were on one occasion all drawn, but we have no intima- 
tion that any one got into the boiler. It does not appear 
that any importance was attached to the breaking of the 
toe pieces by the inspectors. That it indicated move- 
ment was, however, certain, and precautions should have 
been taken accordingly. But new boilers were being put 
down, and no doubt it was considered by all concerned 
that the boiler was quite safe. The case differed from the 
ordinary run of explosions, in that the boiler was in the 
hands of skilled specialists. The Board of Trade has, as is 
well known, a very poor opinion of insurance companies ; its 
own inspectors enjoy the privilege of always being wise after 
the event. Inthe present case they have heavily censured 
a group of competent professional men, and yet, as we 
have said, they are mistaken themselves as to what was 
going on in the boiler. We have no rational appreciation 
of the facts as regarded the crown stays. We are not told 
why the gradual work of deterioration went on. The 
verdict that the boiler was not safe for more than 73 lb. 
is based on considerations which would cut down the 
pressure in every locomotive in the kingdom by about 
50 per cent. We do not ourselves think that as 
much was done to maintain the boiler as ought to 
have been done, but there are dozens of boilers at work 
to-day which are no better. The one weak spot in the 
defence is that the safety valves were not locked down 
so that a pressure of 240]b. might have been put on. 
If that had been done we believe that the boiler would have 
shown such decided evidence of weakness that it would 
either not have been used at all or would have been 
properly strengthened. To begin with, the boiler was not 
of good design; but there was nothing radically bad or 
dangerous about it. A fire-box that stands for nine 
years in a locomotive boiler is a good fire-box, and we 
cannot think that the decision of the Board of Trade in 
this case wili add to its reputation as an authority in 
boiler engineering. It may be worth while to add 


that the Commissioners have taken a somewhat un- | 
warrantable liberty by calling the company concerned | 


“The Crystal Palace Company.” This last had, of 
course, nothing whatever to do with the boiler. Further- 
more, to avoid the chance of a mistake being made by 
some of our readers, we may say that the report is not 
endorsed by Mr. Samson. 


DOCKYARD NOTES, 


Tur United States-first class cruiser New York is being 
reconstructed. The Olympia, Raleigh, Cincinnati, Boston, 
and San Francisco, are also in hand for big repairs, which in 
many cases amount to reconstruction. Considerable trouble 
seems being taken by the Americans just now to secure a 
uniform rig for all their cruisers, so that in war time recogni- 
tion of friends may be easy. 


A CORRESPONDENT asks us our opinion of the probable 
success of an invasion on the lines suggested in ‘‘ The New 
Battle of Dorking.” The book is, of course, primarily a 
military exposé, by a writer who, though anonymous, is 
obviously very much at home with that part of his subject ; 
and military matters do not enter our province. As regards 
the purely naval part, General Mercier, Mr. W. T. Stead, 
and other authorities of equal weight, seem convinced that 
a surprise invasion is possible, and-—as the author of the 
valuable little brochure under notice observes—the question 
is not what England thinks possible, but what France deems 
feasible. For ourselves, we can never reconcile these schemes 
with the existence of the instructional flotillas of destroyers, 
instituted primarily, if the truth were known, as a provision 
against a surprise invasion. Crowded transports would have 
a very unpleasant time of it with some 30-knot destroyers 
about, and the presence of such boats would make landing 
exceedingly difficult. At Taku the Germans recently took a 
whole fortnight to land the.r forces, and then only with 
Japanese aid, but they were unprovided with barges, such 
as invading Frenchmen would have. On the whole we 
incline to fancy that, given a disregard of losses, some such 
landing might be possible — sufficiently possible, at any 
rate, to make us quite at one with the author of ‘ The 
New Battle of Dorking ” in his contention that an Aldershot 
should exist between London and the South Coast,so that no 
inviting road lies open. We are at one, too, with the theory, 
brought out for the first time in this book, that if we do 
have war with France the Navy alone cannot wage it. Some- 
how or other we should have to make a military invasion of 
France. 


A cruiser for the Turks is really to be built in America, 
but if, as reported, the terms are cash down in advance, she 
is likely to be a long time on the stocks. The Turks, we 
believe, are still engaging in completing a cruiser that they 
laid down at Constantinople during the Turco-Russian war, 
with a view to its use in that war. 


Iris proposed to increase the American naval persunnel by 
300 ofticers and 6300 men. This, presumably, is exclusive of 
engineer ofticers, who are more or less non-existent at present 
in the United States navy. The “loyal co-operation”’’ spoken 
of by Admiral Melville in connection with his pet scheme of 
all-round service officers, entails that most of the present 
executives shall go below, and the present executives do not 
desire to assist the Engineer-Admiral to that extent. It is 
curious that this drawback to a scheme pretty enough on 
paper should have been overlooked: it seems to be a tolerably 
evident obstacle. It really works out that some 70 per cent. 
of the force are expected to sacrifice their comfort and con- 
venience in order that the remaining 30 per cent. may be rid 
of a grievance. So far as the engineers’ movement generally 
is concerned, we cannot but feel that Admiral Melville's 
scheme had better never to have been mooted. Reduced to 
bare facts, very little imagination is required to see a Gilbert 
and Sullivan opera init. It is pleasanter to be a deck than 
an engineer officer, just as it is nicer to be an engineer 
officer than a stoker. The ratio of discomfort is about the 
same in these cases, but to expect a general interchange on 
those grounds looks farcical. British naval engineers have 
grasped one polnt that their brothers in America seem to 
have been unable to recognise. And yet we are bidden to 
admire American humour. 


Rumovrs are about to the effect that all the non-flammable 
wood in the Cressy has been adversely reported on. A cer- 
tain amount of salt should, however, be taken with such 
reports. The wood has defects, but it has also the additional 
defect of being a new thing. 


Irom a French newspaper we glean the following :—‘‘ The 
new yacht of the Queen of England cannot leave dock lest 
she capsize like a turtle. The burning of the non-flammable 
wood on board her has killed fifty workmen who were 
engaged in breaking her up.” Evidently our neighbours 
across the Channel study English newspapers carefully. 


PortsmoutH Dockyard is shortly to be lighted by elec- 
tricity, and a proposal to use electric motors in some of the 
shops in this yard is also under consideration. At present 
Portsmouth Dockyard is very badly illuminated with gus, 
and at night only those who know it well have any chance 
of finding their way about. The wonder is that accidents 
are so rare. 


THe Hannibal on Monday took in 940 tons of coal between 
eight and three o’clock at Portsmouth. To do this she used 
no less than four Temperleys, a crane on the jetty, and a 
steam derrick in a barge. The intake was limited in speed 
by the question of stowage. The amount works out at 125 
tons per working hour—a record for the Hannibal, but not 
for the Channel Fleet. The Temperleys alone could easily 
have taken in more coal; but the fact is that the taking-in 
problem is entirely and superabundantly solved by these 
transporters. Stowing to keep pace with the intake is the 
problem now, 


Tut Leicester and Burton branch of the Midland 
luilway, after being entirely closed for sixteen days, was re-opened 
for passenger and goods traffic on Wednesday. By working nightand 
day the engineers have succeeded in strengthening the damaged 
piers of the coliapsed bridge of twelve spans, three divers having 
surrounded the piers by masses of concrete. While the line has 
been closed, the mineral trains from the Leicestershire coulfields 
have had to run several thousand miles per day extra in order to 
get the coal to its destination. 
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PARIS EXHIBITION—1000 H.P. DIRECT-CURRENT DYNAMO 


THE COMPAGNIE. GENERALE D’'ELECTRICITE DE CREIL, ENGINEERS 


ELECTRICAL ENGINEERING AT THE 
EXHIBITION. 
No. X. 
CREIL. 

Tue Compagnie Générale d’Electricité de Creil, which, 
for the sake of distinction, we may call Messrs. Daydé and 
Pillé, had a very important exhibit. It was chiefly 
interesting on account of the variety of dynamos, motors, 
«e., shown, and for the excellence of the workmanship 
and finish. As has been already remarked, there is very 
little onginality to be found throughout the electrical 
section of the Exhibition. 

Throughout the whole range of the Daydé-Pillé 
machines the field magnets are of cast steel, with cast 
iron where the coils come on, The heating is never 
allowed to be more than 40 deg. above the air, and is 
generally less. The armature sheets are insulated with 
paper. For large currents the brushes are carbon and 
copper, not carbon alone. The whole of the machines 
are built on the interchangeable system. This firm, 
umong other things, makes motor car motors as a 
regular thing. There are four normal types. No. 1 
works up to a little over a horse-power at 1500 revolu- 
tions, and weighs 84 ]b.; 
same speed, and weighs 1201b.; No. 3 gives 3 horse 
xt 1100, and weighs 200 ]b.; and No. 4 gives 4 horse, and 
4% for short times, at 500 revolutions, and weighs 
480 lb. This last motor is for omnibuses and heavy 
wagons. 
ing. 
lightness. 

The accompanying illustration gives a good idea of a 
Daydé-Pillé direct-current machine. It is driven by a 
Weyber-Richemond engine. This machine takes 1000 
horse-power, and gives 2700 ampéres at 250 volts. The 
armature is 7ft. 43in. in diameter, and 1ft. Sin. long, 
The commutator is 5ft. 8in. in diameter, and 7}in. long. 
The efficiency is 94 per cent. The armature is, of course, 
wound with buried conductors. 


PARIS EXHIBITION.—EXPRESS ENGINE, 
SAXONY STATE RAILWAYS. 

Tur locomotive herein described is an excellent ex- 
ample of the kind of machine that can be produced by 
engine builders acting upon their own initiative in every 
particular. Constructed to its own designs by the 
Niichsische Maschinenfabrik of Chemnitz, and in a way 
that more than maintains the renown of the old firm of 
Richard Hartmann, the following were the desiderata 
which the makers at the outset proposed to realise—with 
what measure of success our record of locomotive pro- 
gress will probably show when the engine has finished its 
trials. The engine should haul the Imperial train in its 
heaviest make up, that is to say, 385 tons without the 
locomotive, from Dresden to Leipsic, 72 miles without a 
stop, at an average speed of 62} miles per hour; it should 
steam at maximum speeds without indicating any loss of 
pressure, or becoming unsteady in its movements. 

The route mentioned has some maximum gradients of 
1 in 200 and 1 in 180, and curves with minimum radii 
of 895ft. The radii at the points descend to 435ft. For 
such work the cylinders should develop 1300 horse-power 


PARIS | 


No. 2 gives 2 horse at the | 


These motors will take double current on start- | 
Tney are partly made of aluminium to gain) 


with the boiler producing an average of about 17°3 lb. of 
| Steam per square foot of heating surface; and, having 

regard to the maximum limit permitted on the rails of 
| 16 tons per axle, it was necessary to introduce a fire-box 

bearing axle, as is adopted for every modern four-coupled 
| engine, constituting what is comprehensively termed a 
| two-fifths coupled locomotive. The mechanical issue of 
| these self-imposed conditions we illustrate. It was 
| during the course of its construction purchased by the 

Saxon State Railways, and to its builders’ number, 2600, 
| was added the railway number, 175. It has four com- 
| pounded cylinders situated as usual, and almost in 
| evitably in four-cylinder engines, with the low-pressure 
|inside the frames, where the injurious momentum of 
| their heavier reciprocating parts is least felt, and with the 
high-pressure outside working the second pair of driving 
| wheels, and so reducing the stress on the coupling rods, 
while condensation on the outer surfaces of both pairs of 
| cylinders has been guarded against by layers of a compo- 
sition of cork fibre followed by wood cleading enveloped 
in the usual metal sheathing. All the valves are balanced, 
and those of the outside cylinders are worked by Heu- 
singer valve gear, the inside valves, owing to the wish 
to procure the amplest dimensions for the cranks and 
| inside axle-boxes, had to be worked by Joy valve gear. 
| In order to obtain the greatest efficiency in running at 
| high speeds duplicate valves are employed in the low- 
| pressure cylinders in addition to the normal Allan 
| balanced valves. 
| The former, of the type adopted by the Richmond 
| Locomotive Works only come into use when the speed in- 
| dicator is to register hetween 56 and 75 miles tothe hour. 
| Both sets of valve gears are controlled simultaneously 

from the same reversing screw, and a sector lever enables 
| the driver to change their relative cut-offs to any desired 
| degree. In practice the best proportion has been found to 
| be between 40 and 45 and 70 per cent. of the stroke. This 
| disposition of the valves was adopted in view of the 
| widely varying gradients to be met on sections over which 
the type of engine under mention will eventually have to 
conduct the service. 

The cylinders are 13%in. and 21jin. diameter, by 26in. 
stroke, the relative volumes being 1 = 2°51. 
he coupled drivers are 6ft. 6in. diameter. The length 

of connecting-rods, outside, 7ft. 3}in.; inside, 6ft. 11jin.; 


boiler steam pressure, 220} 1b.; tractive power — 
( =) 13,475 Ib. 


The grate is level, with an area of 26ft., intended to 
burn brown or lignitic coal, producing five and a-half to 
six times its weight in steam. The grate has three 
panels, the front one of which is a dropping grate, one- 
fourth of the total length of the fire-box, and operated by 
an oblique rod and screw on the fireman’s side in connec- 
tion with an arrangement of levers to the transverse 
axial bar, upon which are forged the back ends of the 
tapering bearers of the fire-bars. 

The fire-box is of Heckmann’s—Duisburg-Hochfeld— 
copper, having an ultimate tensile strength or resistance 
to fracture of 80,000 lb. per square inch, with minimum 
elongation and contraction of 38 and 45 per cent. 
respectively. The crown, }}in. thick, and sides, jin. 
thick, are in one piece; the back plate is also gin. thick, 
but the tube plate is 1,3;in. thick at the tubes, thence 


tapering off to jin. thick at the foundation ring. At the 
cireular fire-hole the copper is pinched together and 
riveted with the set-out ends of the steel shell, and the 
protruding lips are covered in by an outside recess in the 
fire-hole ring inthe manner practised by Mr. Webb. 

Ordinary hollow stays, 764 in number and jin. 
diameter, are used in the sides, excepting the four top 
rows and, beneath them, the triangle comprising the 
eighth stay-in and the eighth stay-down, which are all 
of manganese bronze, Zin. diameter. The screwed ends 
of each sort, lin. and ljin. diameter respectively, are 
cut to Whitworth standards, as is now the practice 
obtaining with most German railways. 

The three upper rows in the front water space, and the 
three top rows in the fire-hole sheet, are likewise of the 
same alloy of ferro-manganese, making a total of 301. 
All these stays are bored jin. The copper stays are 
from C. Heckmann, with minimum fracture limit of 
31,600 lb. to the square inch, and minimum elongation 
and contraction of 38 per cent. and 45 per cent. The 
white bronze stays are from Isabellenhiitte, and have 
minimums of 41,250 lb. for fracture, and for contraction 
of 65 per cent. 

The brick arch is formed in three cants of fire-brick, its 
forward end having vent holes in the middle as well as at 
the sides of the tube plate, tending to produce a more 
uniform dilatation of the sheet while aiding combustion 
when new coal is thick under the arch. For the fire-box 
shell, as also for the boiler, smoke-box and dome, all 
plates are of Siemens- Martin ingot iron (‘‘steel,”’) or fluss- 
eisen, from Krupp’s Essen works, having minimum limits 
for fracture of 47,000 lb. to 55,000 lb. to the square inch, 
and for elongation of 25 per cent. It is of the flat-top 
pattern with corners 12}in. radius; the longitudinal seams, 
below the corners, are butted and double cover strapped, 
and the broad inside straps are secured at their top edges 
to the fire-box sides by the direct transverse stays of the 
fire-box, and at their bottom edges by the uppermost row 
of manganese screwed stays, while two rows of rivets 
unite the two straps close to the seam. 


(To be continued.) 


NEW ARMOURED CRUISERS FOR THE UNITED 
STATES NAVY. 

Tue United States is taking a long stride in the matter of 
armoured cruisers, if we compare the six 15,000-ton craft 
just ordered with the Brooklyn, built some seven years ago. 
The war with Spain showed what European Powers were 
doing in developing the type—even though Cervera’s vessels 
were not typical of the most advanced practice—and the 
Congress of the United States promptly made provision for 
three up-tc-date armoured cruisers in March, 1899, and 
followed up that provision in June, 1900, by appropriations 
for three more of the same type and size. 

The Act of 1899 specifically said that the three ships then 
provided for should be wood-sheathed and coppered, and 
actually allowed 250,000 dols. less for their construction than 
for the three provided for by the Act of June, 1900, which 
are not to be sheathed and coppered. The provision for the 
first three was an individual cost not exceeding 4,000,00U 
dols. 

Excepting 6in. more beam and 400 tons more displacement 
in the sheathed ships, the general dimensions and character- 
istics of the two classes are alike, and taking the sheathed 
ships as a type, the features are :— 


Length on load water-line.. .. .. 502ft. 

2am, extreme, at load water-line.. 70ft. 
Trial displacement, about .. .. .. .. 13.800 tons 
Mean draught at trial displacement, about.. 26ft. Gin. 
Total coal bunker capacity ..  .. 2000 tons 
Coal carried on trial as 900 tons 
Feed-water carried on trial a 75 tons 
Speed, on trial, not less than .. 22 knots 


“ Trial ” displacement represents the condition of the ships 
with one-half of fresh-water reserve, two-thirds of ammuni- 
tion, provisions, small stores, and other miscellaneous stores, 
and with not quite half the maximum coal suppiy. 

The ships are to be built entirely of mild steel, with the 
usual close water-tight sub-divisioning of the hull together 
with a double bottom, and wood is to be used but sparingly, 
and, where not directly exposed to the weather, to be fire- 
proofed by an acceptable process. 

The hull protection is to be afforded primarily by a 74ft. 
belt reaching from bow to stern, and at least a foot above 
water at deepest draught. This belt, for a distance of 244ft. 
abreast the engine and boilers, is to consist of armour 6in. 
thick at the upper edge and maintaining this thickness down- 
ward for a distance of 4}ft., from which point it tapers 
to 5in. at its lower edge. The belt is to be completed 
to the bow and to the stern by armour plates having 
a uniform thickness of 3$in. Above the main belt the 
sides will be protected by armour of 5in. in thickness 
for a length of about 232ft., extending vertically to the main 
deck. Transverse armour 4in. thick is to be worked in at 
the ends of this 5in. side armour, thus forming a central case- 
mate for the ten 6in. broadside guns on the gun deck. The 
four 6in. guns on the main deck at the corners of the super- 
structure are to be protected by 5in. armour, localin distribu- 
tion. The Sin. gun turrets are to be of Gin. armour generally, 
with slanting face plates of > The conning tower just 
beneath the chart-house is to of steel, 9in. thick, and the 
signal tower, on the superstructure deck, just abaft the main 
mast, is to be of 5in. steel. The 6in. guns on the gun. deck 
will be separated by splinter bulkheads of nickel steel, 24in. 
thick. 

There will be a protective deck reaching from bow to stern 
of the ships. The deck will be 1}in. thick on the flat, and 
4in. thick on the slopes. It will curve at the bow and the 
stern, terminating below the water-line and bracing the ram. 
There will be a broad 3f{t. belt of cellulose along the sides, just 
above the protective deck, extending from bow to stern. The 
pilot-house will be of bronze, with a glazed outer front for 
observation in bad weather. 

Electricity will be very widely used; and, besides lighting 
the ships inside and out, will drive the major share of the 
ventilating blowers, will handle all ammunition and work the 
turrets, and also control the big boat cranes, and drive most 
of the independent auxiliaries throughout the vessels. The 
generating plant will consist of seven units, each consisting 
of an engine and a dynamo mounted on a combination bed- 
plate. Three units will have a rated output of 1250 ampéres, 
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each of 80 volts, and four units will have a rated output of 
£25 ampéres, each of 80 volts ; the total weight of the seven 
units being about 141,000 lb. 

The main battery will consist of four 45-calibre Sin. breech- 
loading rifles, and fourteen 50-calibre Gin. breech-loading 
rifles, The Sin. guns will be mounted in pairs in two elliptical, 
balanced turrets, placed on the centre line before and abaft 
the superstructure on the main deck. The guns will train 
through ares of 270 deg., and the rate of fire, based upon the 
rate of ammunition supply, will be one discharge of each gun 
every fifty seconds. Four of the Gin. guns are mounted at 
the four corners of the superstructure, and are to have com- 
plete arcs of fire of 150 deg.—firing directly fore and aft, 
according to their location. Of the gun deck 6in, guns, the 
foremost and the aftermost guns are to fire directly ahead 
and astern respectively, besides training back towards the 
beam through ares of 150deg. The three 6in. guns amid- 
ships on each side are arranged to swing through arcs of 
about 130 deg.; the guns on the starboard side, because they 
house forward, and those on the port side because they house 
aft, apart from their train of 55 deg. in the opposite directions, 
are to be able to fire in their housing directions through ares 
ofat least 75 deg. All of these guns can be trained within 
the side line. The ammunition supply for the 6in. guns 
allows for a rate of fire of three rounds a minute. 

The secondary battery will consist of eighteen 3in.— 
14-pounders—twelve 3-pounders, four 1-pounder automatic 
guns, four 1-pounders of the single-shot type, two 3in. field 
guns, two machine guns, and six automatic guns of small 
calibre. The 14-pounders are mounted on the gun deck 
forward and abaft the central Gin. battery, and upon the 
main deck, within the superstructure, between the corner 
éin. guns. On the gun deck, three are forward and two are 
aft of the Gin. guns on each side of the ship, and their ports 
wre so eut that the pieces can be trained within the side 
line. They have ares of fire of about 135 deg. The 
3-pounders are mounted upon the superstructure deck and 
upon the bridges. The 1-pounders are to go in the military 
tops, and the Gatlings and automatic guns are to be placed 
on the launches and picket boats; the 3in. field pieces are 

or landing parties. 

The ships will each have two submerged torpedo tubes for 
the discharge of 16-4ft. Whitehead torpedoes. Their con- 
trolling stations, immediately above, will be safe against the 
attack of 6-pounders. The ports will be placed forward of 
the beam. The ammunition supply will be: 500 rounds for 
the Sin. guns, 2800 for the Gin. guns, 4500 rounds for the 
14-pounders, 6000 rounds for the 3-pounders, and a very 
liberal supply for the smaller pieces. Admiral O'Neil, chief 
of the Bureau of Ordnance, has carefully studied the arma- 
ment of these ships, and, with their strictly modern 
ordnance, deems that they should render an excellent 
account of themselves in service. 

The ships are each to be driven by twin screws actuated by 
triple-expansion engines of the four-cylinder type placed in 
separate water-tight compartments. Each engine will have 
a high-pressure cylinder of 36in., an intermediate-pressure 
eylinder of 593in., and two low-pressure cylinders of 69in., 
with a uniform stroke of 45in. When making 133 turns a 
minute the engines will be called upon to develop 23,000 
indicated horse-power. Steam will be supplied at a working 
pressure of 250 lb. by thirty water-tube boilers of the straight- 
tube type, placed in eight water-tight compartments. The 
total grate surface of these boilers will be something like 
1600 square feet, and the total heating surface about 68,000 
square feet. The air pressure in the ashpits, when working 
under forced draught, will be equal to that of lin. of water. 
The reserve fresh-water supply of 150 tons will be carried in 
the double bottom ; the four smoke pipes will be 100ft. above 
the base-line. The total weight of the propelling machinery, 
including tools, stores, spare parts, and the like, will not 
exceed 2100 tons; and the engineer-in-chief, Rear-Admiral 
Melville, has given that care to the engines of these ships 
that he has to all of the other ships of the new service which 
have been so pre-eminently successful. The coal supply of 
2000 tons promises a pretty wide radius of action. Accommo- 
dation is to be provided for a complement of 822 persons; 
and the vessels are to be fitted out to serve as flagships. 

The limit of. time for construction is three years, and the 
vessels are to bear the names California, Colorado, Maryland, 
Nebraska, South Dakota, and West Virginia. The illustra- 
tion on page 66 shows the general appearance of one of these 
ships as at present designed. 


SOME NEW USES FOR CALCIUM CARBIDE. 


HitHERTO the processes which have been devised for the 
preparation of carbon in a useful form from acetylene, have 
been carried out either by burning it with an insufficient 
supply of oxygen to permit of complete combustion, or more 
economically, from the chemical point of view, by passing an 
electric spark through the gas when it is confined in steel 
cylinders under slight pressure. The former method is one 
ot partial oxidation, and is strictly analogous to that adopted 
in the manufacture of lampblack from oil and tar products ; 
it therefore yields only a portion of the carbon of the 
acetylene in an elemental condition. The second method 
is one of simple dissociation, yielding the whole of the 
carbon in the solid state, and yielding also the hydrogen, 
which can be collected and put to any convenient employ- 
ment. According to Hubou, who read a paper on this latter 
process before the International Acetylene Congress, held 
recently in Paris, the acetylene is pumped into a suitable 
receiver to a pressure of four atmospheres ; a spark is passed 
between platinum terminals, which causes dissociation, rais- 
ing the pressure momentarily to twenty-four atmospheres. 
When the pressure has fallen again to four atmospheres—for 
four volumes of acetylene yield four volumes of hydrogen— 
the gas is run off into a holder, and a black containing 
99°8 per cent. of carbon is obtained. The pigment is wholly 
free from “ grease,” and is said to be absolutely black; while 
it can be manufactured for about 4d. per pound, the best 
ordinary lampblacks of equal purity costing from 4d. 
upwards. 

A somewhat different idea for preparing carbon has been 
described by Dr. A. Frank, of Charlottenburg, and protected by 
him in the German patent No. 112,416, March 18th, 1899 
(English patent 12,211, June 12th, 1899). Here the hydrogen 
of the acetylene is oxidised by passing the gas mixed with 
either carbon monoxide or carbon dioxide through a hot tube, 
or by treating a similar mixture under pressure with an 
electric spark. It is stated that decompositions represented 
by the following equations take place : — 

C,H, + CO = H,O + 3C 
2C,H, + CO, = 2H,O + 5C 


C,H, + 3CO = HO + CO, + 4C 
C,H, + CO, = H,O + CO + 2C 


In the first two reactions the whole of the carbon of the 
gaseous mixture is recovered, that of the oxide of carbon as 
well as that of the acetylene, so that the yield is considerably 
enhanced. There does not appear to be any necessity for 
employing acetylene, for similar decompositions occur.when 
calcium carbide, or the carbide of any other metal, is used. 
The reactions then become :— 

CaC, + CO = CaO + 3C 
CaC, + 300 CaCO, + 4C 
2CaC, + CO, = 2CaO + 5C 
2CaC, + 3CO, = 2CaCO, + 5C 


In practice the physical properties of the carbon recovered 
are found to depend upon the temperature and the pressure 
at which the gas is passed over the calcium carbide ; and the 
product may vary from a material fit for use as a pigment to 
a crystalline graphite. When finely - powdered carbide is 
heated to 200 deg. Cent. or 250 deg. Cent. in a retort, and 
carbon monoxide is led over it as long as the gas is absorbed, 
a mixture of lime (chalk) and a light amorphous carbon is 
obtained; and if this is ground in water, extracted, if 
necessary, with some liquid capable of dissolving the calcium 
compound, a pigment is left which is eminently suitable for 
the manufacture of printers’ ink, or for the preparation of 
Indian or Chinese ink. If, in the above process, the tempe- 
rature or the pressure be raised, the product is essentially 
graphite, and it forms a perfect substitute for that material 
in whatever occupation it be required. In the absence of 
full working details respecting Frank’s proposal, it is 
hazardous to attempt a judgment upon its merits; but it is 
clear that the first method, that of using acetylene, has the 
advantage of yieldinga pure carbon direct, whereas the carbide 
process gives only a mixture of carbon and chalk or lime. 
The latter has the advantage not merely of saving the cost of 
converting the carbide into acetylene, but also of forming an 
outlet for inferior and dusty carbide of caicium ~hich is prac- 
tically useless for acetylene generation ; and it ought there- 
fore to be considerably cheaper to work. Moreover, for 
common black paint the unpurified carbon would probably 
answer sufficiently well, since, assuming the black to be in a 
reasonably fine state of subdivision, its covering power should 
enable it to mask the white of the chalk. In good printing 
ink, and presumably in Indian ink, the foreign matter would 
not be permissible; and it becomes questionable whether a 
process of extraction with acid would not make the pigment 
as expensive as that produced by the acetylene method. 

But there are other ways in which these reactions may be 
utilised ; and it would appear that some of them may become 
of industrial importance. Instead of collecting the carbon 
for use as a pigment, or for the manufacture of electrodes, 
&c., it may be employed locally to effect the so-called “ oxi- 
dising "’ of silver, the production of steel by cementation, or 
the hardening thereof by a modified form of the Harvey pro- 
cess. To “ oxidise” silver, it is coated with a layer of carbide 
dust, heated to 150 deg. or 200 deg. Cent., and exposed to the 
action of carbon monoxide; the carbon liberated penetrates 
superficially into the metal, and produces the desired frosty 
effect. In the case of iron and steel it is generally found 
preferable to combine the two sets of reactions given 
above. The bars or plates are coated with powdered 
carbide, raised to a high temperature, and a current of 
carbon monoxide or dioxide, or both mixed with acety- 
lene is passed over them. It is possible, however, to 
omit the acetylene from the gaseous mixture ; and per contra 
to omit the carbide dust when acetylene is employed. It 
would seem as if this method of cementation should possess 
advantages over the present one, for, being used in a nascent 
state, the carbon should perhaps enter the iron more quickly 
and uniformly ; while it ought to be cheaper than those pro- 
cesses which depend on the action of potassium ferrocyanide. 
Its actual value can hardly be foreseen until further experi- 
ments have been carried out; for granting that it works 
satisfactorily from a chemical aspect, there remains the 
question of the cost of the nascent carbon. This should not 
be very expensive, first, because a good deal of dust is un- 
avoidably produced in breaking calcium carbide to the sizes 
required for the different types of acetylene generators now 
in regular operation, which dust is useless except for making 
into “cartridges” for cycle lamps, &c.; and, secondly, be- 
cause at the present time the manufacture of carbide is 
certainly keeping pace—not to use a stronger word—with the 
demands for acetylene for purposes of illumination. It 
would, however, be interesting to learn more about the 
behaviour of the phosphorus and sulphur compounds in 
calcium carbide under these conditions; for, on the one 
hand, if they are attacked the quality of the metal might 
suffer ; and, on the other hand, if they are absolutely inert, 
carbide might be manufactured specially for such metal- 
lurgical purposes from less pure raw materials, and at a 
correspondingly lower price. 

During the year 1896, that is to say, almost immediately 
calcium carbide became generally known, some very favour- 
able articles appeared in the Press describing experiments 
which had been carried out in the province of Lerida, in Spain, 
on the destruction of mildew and phylloxera in vines by 
means of calcium carbide or nascent acetylene. Soon after- 
wards M. Chuard, the Government Chemist of Vaud, in 
Switzerland, repeated and elaborated the tests, treating some 
badly-attacked vines in the neighbourhood of Veyrie, near 
Annecy. Part of the soil surrounding the roots was removed, 
100 grammes of roughly-powdered carbide was inserted in the 
hole, the earth was rapidly put back in place and well con- 
solidated. The upper part of the plants, which were in a 
sickly condition, were not touched or treated in any way ; 
but in a few months the vines put forth fresh leaves, and by 
the autumn no parasitic growths could be discovered on any 
of them. Further experience has shown that the chief toxic 
agent is the phosphoretted hydrogen of the crude acetylene ; 
and with the view of testing this method of curing the vinesstill 
more exhaustively, a special carbide is being prepared in one of 
the Swiss factories from a mixture of coke, lime, and calcium 
phosphate. Another maker is producing a similar material 
by treating in the electric furnace a mixture of 100 parts of 
lime, 65 of coke, and 5 to 30 of bone ash free from silica ; and 
although no information is forthcoming as to the precise 
object of manufacturing so highly phosphorised a material, 
there “can be little doubt that it is also intended for an 
investigation into the true value of phosphoretted hydrogen 
as a means of destroying phylloxera. A spray of carbide 
dust has already been employed in France to remove and kill 
mildew ; and the vine-growers are reported to be distinctly 
pleased with the results, asserting that a single application 
is sufficient, and that the effect is more permanent than that 
produced by any other remedy. 


THE FUTURE OF ENGINEERING. 


THE President of the Manchester A iation of Engineers— 
Mr. Henry Hodgson, of Guide Bridge—delivered be Enel 
address to the members at a meeting of the society held on 
Saturday last. The first portion of his remarks was devoted to 
the question of education, both general and technical, and he 
expressed the opinion that this was the leading factor in the 
problem of how we were to hold or recover the leading position in 
the engineering world. In connection with general education, he 
thought that the schools of the higher-grade type should be 
specialised, and that the youths who showed marked aptitude 
should be able to continue their education in schools having 
special provision in the way of teachers and instruments 
for the particular branch they favoured. He would have 
education in all its stages made free, and carried to 
the fullest extent of the individual ability of each. Turning 
to the bject of t i education proper, this, he 
thought, was very far from being in a very satisfactory condition, 
and a great deal of the money spent on so-called technical educa- 
tion was wasted. Technical education, in his opinion, could only 
be carried out in specially-equipped schools provided with highly- 
trained special teachers, and taught at a time when the brain of 
the taught was in a right condition for receiving what was offered 
it, and which could not be at the end of a fair day’s work. In his 
pares it was a mistake to think that a youth, after having com- 
pleted his day’s work, either in a school or a workshop, should or 
could reap sufficient advantage from attending a night school for 
the purpose of receiving special education, to make it worth the 
labour and cost. The practical edtication of our youths in engineer- 
ing and in allied trades must necessarily be obtained in the work- 
shop, as no workshop-school could be kept up to date in the 
methods and systems of construction, which were changing from 
day to day ; and as these schools had not the incentive of commer 
cial success to spur them on, there was not the inducement, even 
if they had the knowledge, to keep them fully abreast of workshop 
practice. Speaking as one who had had something to do with 
youths who had received a so-called practical training in these 
school workshops, he found that one of the first things to be done 
was to get them to unlearn almost all the things they had been 
taught. He would recommend that when a youth had finished 
his general education on the lines he had already suggested, 
he should spend two to three years in the workshop, and 
then, if he had the desire and the mental ability, he should 
continue his workshop education as a half-timer, and the 
remainder of the day should be spent in a technical school 
furnished with the requisite teachers and appliances. If such a 
system were generally adopted, he thought the advantage 
resulting to the employers would in the long run 1 
compensate them for what at present might seem to involve 
some disorganisation in the shop, and for the cost of the 
youths’ time and wages when attending the school. In con- 
cluding his remarks on this topic, Mr. Hodgson drew atten- 
tion to one feature of our engineering education which did not 
seem to have received much attention, viz., the combination of 
the artistic with the useful. The Paris Exhibition was an object 
lesson to him on this point, as in many of the exhibits appertaining 
to engineering there was a combination of these two qualities, 
which, whilst very pleasing to the eye, admitted of no fault being 
found with the mechanical construction. He thought, however, it 
was only fair to say that, so far as locomotives were concerned, we 
certainly led the world in the combination of the useful with the 
beautiful, and, further, he might say that our cousins across the 
Atlantic were far worse sinners than ourselves against the canons 
of good taste. 

In the second portion of his address Mr. Hodgson referred to the 
machine question in the engineering trades. As they all knew, 
this question was one of the principal, if not the principal, 
questions that led to the great strike and lock-out of three years 
ago. This question, in an accentuated form, was again coming 
to the front, and it was the fear of trouble again arising on this 
matter which was no doubt hindering to a large extent the adoption 
of labour-saving automatic and semi-automatic machines in their 
workshops. How far was the fear of the consequences to deter 
them from adopting what the conditions of the times and of out- 
side competition would in the very nature of things force them to 
adopt’ This question would have to be solved, and he hoped 
once for all ere long, as the forces of trades unionism were 
again being got into line to oppose the introduction and the use of 
these necessities, The education of the people had not yet reached 
the point at which the introduction of labour-saving machinery, 
and consequently greater producing plant, was weleomed by the 
bulk of the population, He entirely concurred in opinions which 
had been recently expressed, to the effect that the real trouble in 
connection with British industries was due to over-conservatism 
imperfect distribution of labour, insufficient specialisation, and the 
tyranny of labour, These were four cardinal points affecting the 
present situation, which he endorsed to the fullest extent, and he 
could only urge one word in justification of one of the things com- 
plained of, viz., insufficient specialisation, and that word was that 
most of our English businesses had grown up from small beginnings, 
and at a time when requirements were less, and a man, to keep 
his works going, had to turn his hand to whatever work came his 
way. The reproach was, he thought, gradually being removed, 
and he was of opinion that we would travel faster in this direction 
than we had hitherto done. Our go-ahead friends across the 
Atlantic had profited by our experience and mistakes, and had, ‘as 
they always aimed to do, gone one better than we had. In con- 
clusion, Mr. Hodgson quoted with approval an article by a labour 
leader which recently appeared in one of the local journals, and in 
which the writer expressed the opinion that automatic machinery 
ought, in the very nature of things, to be watched by what was 
termed unskilled labour ; and, further, the hope and belief that the 
century upon which we had entered would mark two great changes 
in the sphere of industry, viz., the interchangeability of labour, and 
the specialisation of industry. By interchangeatility of labour was 
meant the granting of the privilege and power of any workmen, 
no matter how low in the industrial scale, to rise to higher positions 
and grades according as opportunity presented itself, and as his 
knowledge and skill developed. He (Mr. Hodgson) was not 
always in agreement with the expressed views of the labour 
leaders on labour questions, but he agreed with the writer's views 
on this particular matter, 

Mr. H. Webb, in proposing a vote of thanks to the president, 
said in his opinion we had in this country sufficient money voted 
for educational purposes, without the slightest increase of taxa- 
tion, if it were only properly applied. hat was needed was a 
better co-ordination of the system. The country should be divided 
into certain areas that could be worked together, and they would 
then want some local authority with full power to administer all 
kinds of education in their area, from the !owest to the highest, to 
prevent overlapping. This would prevent a good deal of waste of 
money that took place at the present time. As to the second 
portion of the address, he thought the great thing that had to be 
learned was that the interests of the employers and employed were 
one, It was of no use thinking we could do anything in this 
country by different methods from those adopted by anybody else. 
If our competitors went in for labour-saving tools and appliances, 
we must do the same or stand aside, In our own interests we 
could not afford to do that. 

The motion having been carried by acclamation, Mr. Hodgson 
briefly acknowledged the vote, and the proceedings then closed. 


We learn from a Glasgow paper that the Wallsend 
Slipway and Engineering Company has secured the contract for 
engines and generator of 800 kilowatt capacity for the Shoreditch 
Borough Council electric station, 
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RAILWAY MATTERS, 


On Saturday last the executive of the International 
Tramways Union met at Brussels, and determined to hold the 
next congress in London, 1902, 


Tr is announced in a Russian paper that the Eastern 
China Railway Company proposes to organise a regular steamship 
service between the ports of the Far Kast and those of northern 
Karopean Russia, 

Ten locomotives now being completed by the Baldwin 
Works for the Paris, Lyous, et Mediterrané» Railway Company 
are to be sent to Marseilles shortly ; 363 engines have been 
exported from these works in twelve months, 

Ir is stated by the Paris ’igaro that the Paris, Lyons, 
and Mediterranean Railway Company has under consideration a 
project for the construction of a hne from Paris to Geneva, which 
will be 134 kiloms, shorter than the existing route, 


Ar a meeting of the Council of the Liverpool Chamber 
of Commerce held on Monday, it was resolved to support the Man- 
chester and Liverpool Express Electric Railway Bull, which is to 
he re-introduced in the coming session of Parliament. 


lor some time past there has been in use in Berlin 
an automatic system of selling railway tickets, which is said to 
have proved quite successful, During the space of one year 152 
sets of apparatus have supplied more than thirty million tickets, 


Tue Russian standard freight car has a capacity of 
730 poods, or 27,000 lb.; but a few years ago the standard was 
610 poods. The Minister of Transportation is now said to contem- 
plate offering « reward for the best design for a standard car to 
arry 54,000 Ib, 

Tue Midland and South-Western Joint Railway was 
blocked for several hours on the 10th inst. owing to a fall of rock 
near Withington, in Gloucestershire. The 1.50 train from Ciren- 
cester to Cheltenham ran into the obstruction, and the engine was 
overturned, but no persons were injured, 


REFERRING to a paragraph which was published in this 
column last week concerning the resumption of traffic on the 
Leicester and Nuneaton branch of the London and North-Western 
Railway, we are informed that we were not correct in stating that 
a deviation pile bridge is being constructed for the Midland, 
Leicester, and Burton Branch, 


Tur new locomotive shed of the South-Eastern and 
t‘hatham Railway Company at Slade’s Green covers, with repair 
shops, coal staging, and offices, about 2} acres, and affords accom- 
modation for about 120 locomotives. it is supplied throughout 
with electricity both for light and power purposes, as well as with 
water from one generating and pumping station. 


THERE were 2538 train accidents in the United Sates in 
November last, in which 56 persons were killed and 223 injured. 
The accidents include 115 collisions, 136 derailments, and 2 other 
accidents. A general classification shows that 17 accidents were 
due to defects of road, 37 to defects of equi t, 69 to negligence 
in operating, 22 to unforeseen obstructions, and 108 are ‘‘ unex- 
plained.” 

In consequence, it is said, of the high prices prevailing 
at the present time, the directors of the North-Eastern have con- 
sidered it expedient to defer the construction of the railway 
between Stockton and Billingham Beck. The land purchases are, 
however, being proceeded with. The portion of the railway 
extending from Billingham Beck to Haverton Hill will, it is antici- 
pated, shortly be opened for traftic. 


Tur death occurred suddenly on Saturday of Mr. 
William Patrick, the general manager of the Caledonian Railway 
Company. Mr. Patrick was only forty-eight years of age. He 
had been in the service of the company since 1868, and gradually 
rose to assistant traffic superintendent, and in 1891 was appointed 
assistant general manager. When Sir James Thompson retired in 
January, 1999, Mr, Patrick was appointed general manager. 


Tue Taff Vale Railway Company has reinstated the 
two men Senior and Lear, who were acquitted at the Swansea 
Assizes last October, upon the charge of being implicated in 
stopping a passenger train near Pontypridd on the first day of the 
last strike; but until now the company refused to re-employ 
them. ‘heir reinstatement has given considerable satisfaction to 
the men, who, in their demands during the prescnt agitation, 
called for the re-employment of the two men. 


Tare Amalgamated Society of Railway Servants has 
issued a manifesto to non-unionists in the railway service, appealing 
to them at the commencement of the new century to join the 
organisation, with the view of obtaining shorter hours, better 
wages, better conditions of employment, proper treatment, better 
protection from accident, legal assistance to obtain their rights 
when necessary, something to fall back upon when out of employ- 
ment, and something for those left behind in case of death. 


A LARGE and interesting plate accompanies the latest 
issue of Lecomotive Engiareciag, New York, representing a sectional 
view of an American locomotuve. Every detail of the engine is 
numbered and an index is provided, so that the names of the parts 
can be readily discerned. To anyone familiar with the locomotive 
steam engine the chart can be easily followed, but, from an educa- 
tional point of view, we fear that its effect is somewhat marred by 
the confusion caused by the mixing of sectional and outside views. 


Tur Nova Bokhara announces that on November 20th 
the superstructure of the branch line of railway connecting 
Bokhara with the Russian Central Asian Railway was completed. 
This line, which is 3 kiloms, in length, is being built at the expense 
of the Ameer, and it is expected that it will be ready for traffic 
early in 1901. The goods traffic of the line is estimated to amount 
to 96,730 tons a year. This small branch line will run between the 
station at New Bokhara and Old Bokhara. ‘The latter place 
contains the real residence of the Ameer, 


In connection with the projected extension of the 
Halifax tramway system to Elland, on which route there is a steep 
hill, it is proposed to employ a lift to take the cars up the hill. 
The cars would be run over the level from Halifax direct on to the 
lift, which would deliver the cars on to connecting lines on the 
Elland road, A similar system was seen working in America dur- 
ing a visit there, on behalf of the Town Council, by Mr. J. H. 
Whitley, M.P., and it is on his recommendation that the proposal 
is being brought forward. . 


Ir appears that there will shortly be a deadlock in con- 
nection with the tramway system of Barrow. The trams were 
purchased some time ago by the British Electric Traction Company, 
who have proposed to the Corporation that the latter should pur- 
chase the system and lease it on certain terms to the company. 
The General Purposes (‘ommittee have resolved to decline these 
terms. The Board of Trade’s licence expires on February 11th 
next, and as the Board have condemned the permanent way, the 
trams will cease running on that day. 


THE recent report circulated by the German Press that 
the Gerrhan syndicate which had obtained the concession for 
constructing the Bagdad Railway has lost the sympathies of 
Turkish officia! circles, is not believed by the Novoe Vremya, 
which devotes a leading article to the subject, in which it is 
discredited that the Germans will allow such an undertaking as the 
Bagdad Railway to slip out of their hands. The new line 
mentioned by the German Press is projected to run far more to the 
northwards of Asia Minor than does the German project, and 
therefore the former line is of much greater importance so far as 
Rassia is concerned. 


NOTES AND MEMORANDA. 


ALTHOUGH there has been a slight recovery in the 
tonnage of sailing vessels built in the United Kingdom last year, 
the percentage of the whole did not exceed 0°7. 


Tue death is announced of the eminent French 
mathematician, Professor C. Hermite, at the age of seventy-eight. 
M. Hermite was the author of numerous mathematical works, and 
many of his articles were published in French and foreign 
journals, 


A cOAL conveyor which is claimed to be the largest in 
the world has been erected at Cape Breton. We understand that it 
ean deal with 750 tons per hour, and carries coal 1000ft. into 
vessels alongside, which is more credible than the stated total cost 
of a quarter of a cent per ton, including interest, depreciation, 
power, and labour. 


Tue Russian Government has voted £30,000 in order 
to secure adequate representation at the forthcoming Glasgow 
International Exhibition, and, excluding Great Britain and Ireland, 
will be the largest exhibitor. The space secured by Russia 
amounts to 11,131 square feet inside the building and 29,705 square 
feet in the grounds. 


In a paper read before the Civil and Mechanical 
Engineers’ Society lately, Mr. W. B. Esson assumes an average 
loss of 40 per cent. between the indicated horse-power of a works 
engine and the brake horse-power actually given to the driving 
pulleys of the various machines in factories. The conclusions based 
on this assumption showed that even in the best of cases, as far as 
mechanical driving was concerned, there was an advantage in the 
conversion of the factory to electrical means of transmitting power. 


THe year 1900 was comparatively free from trade dis- 
putes. The aggregate duration in working days of strikes and 
lock-outs during the year is estimated at 3,785,000. This total, 
though higher than the corresponding figure for the previous year 
—2,516,416 working days—is considerably less than the average 
for the seven years 1893-99, ‘The number of workpeople affected 
by disputes was 184,773, but the time lost by these workpeople in 
consequence of strikes, if spread over the entire industria! popu- 
lation, was less than half a day per head. 


Tue first of a series of trials to test the relative endur- 
ance and cost of cylindrical and Belleville boilers ended at Ports- 
mouth on Tuesday with the return of the cruiser Minerva. This 
vessel was required to steam for thirty hours at 2000 indicated 
horse-power ; but at the end of the twenty-fifth hour the Boiler 
Committee were satisfied with the results, and the boat made for 
port. The mean speed during the trial, says the 7'imrs, was 
12 knots, which was produced with 2133 horse-power, and the 
coal consumption was 2°15lb., and water 19 04lb., per unit of 
power per hour. The Minerva has cylindrical boilers. 


Tue number of fatal accidents in and about the mines 
and quarries of the United Kingdom last year was 1011, as against 
916 in 1899. ‘The deaths are classified as follows:—Through 
explosions of fire-damp or coal dust, 46; falls of ground, 495; 
shaft accidents, 79 ; miscellaneous underground, 281 ; on surface, 
110. In the metalliferous mines of the United Kingdom there 
were 33 deaths, as against 56 in 1899. The deaths from accidents 
in quarries numbered 125, as against 117 in the previous year, 
classified as follows: Through falls of ground, 53; by blasting, 

mi . 


MISCELLANEA. 


Tur works of the Barrow Hematite Steel Company, 
which have been idle for nearly a month, were re-started on Mon- 
day. The men are being taken on at a 10 per cent. reduction, 


Tue Metropolitan Water Companies having made new 
regulations, the Local Government Board have appointed Mr. (. 
Perrin, M. Inst. (.E; Mr: Theodore Thomson, M.D., and Mr. 
E, A. 8. Fawcett, A.M.I.C.E., to hold an inquiry respecting them 
at the Guildhall, Westminster, on Monday, February 11th. 


Tue new sloop Muatine, built by Laird Brother, 
reached Sheerness last Saturday to be armed and completed for 
commission. She will carry six 4in. and four 3-pounder quick- 
firing guns, and two ‘45in. Maxim guns. The vessel is ordered 
to carry out a thirty hours’ trial at. 300 horse-power, a -thirty 
hours’ trial at 1000 horse-power, and an eight hours’ trial at 1400 
horse-power. 

In December last a light steam carriage, made by the 
Locomobile Company, made the journey from John o’ Groat’s to 
Land’s End successfully. Such a journey, made in fair weather, 
may be considered a fair test for a light carriage of this type, but 
under such wretched conditions as were experienced in the late 
months of last year the performance is one which will remove 
many doubts which have existed concerning these cars. 


At a meeting of the Rotherham: Town Council, on 
January 4th, the Mayor, in reply to a question, stated that the 
contract price for gas coal was 153, per ton, and that the Corpora- 
tion have contracted for the whole year, which he thought was a 
mistake, as the railway companies were now obtaining supplies at 
2s, 6d. a ton reduction, and possibly gas coal might be cheaper in 
the latter half of the year. The Rotherham Corporation intends 
to charge 5d. per unit for electric lighting ; it is a penny more 
than the Sheffield Corporation rate. 


A Group of lead mines in Missouri have been equipped 
entirely with electrical apparatus. One generating station has 
been laid down at the central mine, consisting of two cross 
compound Corliss engines, furnishing 850 and 350 horse-power 
respectively, each directly connected to 500-volt continuous-current 
dynamos, and with a chloride storage battery of 250 cells of fifteen 
plates each. Motors are distributed about the works at the three 
mines, ranging from 10 to 100 horse-power. Electric locomotives 
work between the mines, and from the mines to the railway 
sidings. 

THE German Steam Navigation Company “ Hansa” 
is about to inaugurate a new steamship service from New York to 
South African ports and Calcutta, to compete with the American 
and African Line and the Union Clan Line. According to Fu/r- 
play, the steamers will go out by the Cape route, and return from 
Calcutta cid the Suez, Canal to New York direct. Nine boats will 
be engaged in the line, six of which are now being built in German 
and British yards, and are nearly ready for delivery. They are all 
of 8000 tons carrying capacity, and will steam at an average speed 
of 11 knots. 

AccorpinG to the report of the British Consul at 
Tainan, Japan, there would seem to be openings for the invest- 
ment of foreign capital on a large scale in the sugar industry in 
South Formosa, and afterwards for the sale of sugar mills, centri- 
fugals, crushers, and sugar machinery generally. The one must 
rily precede the other, especially in the case of a country 


13; during descent or ascent, 4; ous, 44; outside the 
quarries, 11, 


An incandescent electric lamp with two independent 
filaments is being made in America. One of these is to be used at 
ordinary times, while the other, which develops much less candle- 
power, can be employed throughout the night. As a rule these 
tilaments are made to give 1 candle-power and 16 candle-power 
respectively. The change over from one filament to the other is 
made by turning the lamp in a screw socket. The watts per 
candle-power required by the small filament are much greater than 
that of the 16 candle-power filament. On this account the life of the 
small filament is said to be much more than the life of the 16 
candle-power une. 

AccorDING to statistics just issued by Lloyd's Register, 
during 1900, exclusive of warships, 692 vessels of 1,442,471 tons 
gross --viz., 664 steamers of 1,432,600 tons, and twenty-eight sail- 
ing vessels of 9871 tons--have been launched in the United 
Kingdom. ‘The warships launched at both Government and 
wrivate yards amount to twenty-nine, of 68,364 tons displacement. 

he total output of the United Kingdom for the year has, there- 
fore, been 721 vessels, of 1,510,835 tons. The tonnage launched 
in 1898 and 1899 was less by 75,000 tons and 26,000 tons respec- 
tively than that launched in 1900, As regards war vessels, the 
tigures for 1900 are less than those for 1899 by 100,000 tons. 


In the current issue of Cold Storage is a statement of 
the natural ice imported into the United Kingdom from Norway 
in 1900. It appears that the total quantity received was 
448,813 tons, or 55,814 tons less than in the previous year, and 
4917 tons more than in 1898; the value at the point of landing 
being £274,163, which shows a decrease of £42,719 and £54,398 
respectively, compared with the previous years. The average 
price per ton in 1900 was 12s. 3d., as compared with 12s. 7d. and 
14s. 104, England and Wales imported 399,933 tons, Scotland 
25,770, and Ireland 23,110. The activity of the increasing number 
of ice manufactories in this country accounts for a good deal of the 
falling off. 


In a paper read before a recent meeting of the American 
Society of Mechanical Engineers, Mr. William Sangster presented 
some interesting facts regarding fan-blower practice in connection 
with cupola furnaces and forges. He points out that in hardly any 
other class of machinery is the method of application of so great 
importance as it isin the case of centrifugal fans. Briefly sum- 
marised, he shows that the horse-power required to produce blast 
for a cupola is equal to three-tenths of the number of tons melted 
per hour multiplied by the pressure of blast in ounces per square 
inch. For forge blast an allowance of } horse-power may be made 
per forge, and for exhausting smoke therefrom the power required 
will be 0°44 horse-power per forge. 


AccorptnG to the Board of Trade report on the state 
of the skilled labour market, employment during December again 
showed a further decline when compared both with the previous 
month and with the corresponding month in 1899. A comparison 
of the returns for the end of December with those of the previous 
month is to some extent affected by the Christmas and New Year 
holidays, and allowance must therefore be made for this disturbing 
influence. In the 138 trade unions making returns, with an aggre- 
gate membership of 540,102, 21,496—or 4°0 per cent.— were 
reported as unemployed at the end of December, compared with 
3°2 per cent. in November, and with 2°5 per cent. in the 123 
unions, with a membership of 511,184, from which returns were 
received for December, 1899. 


Accorp1nG to the Times, the Admiralty are about to 
test the effect of fitting bilge keels on torpedo-boat destroyers. A 
30-knot vessel is to be selected, and she is to have her decks cleared 
of torpedo tubes and other obstructions in order to provide room 
for fifty men in addition to the crew. The boat is to be run with- 
out bilge keels at 15, 20, and 25 knots, and the men are to be so 
distributed as to produce the maximum of keel consistent with 
safety while the vessel is under way. The boat is then to be 
docked and provided with bilge keels, after which precisely the 
same trials are to be gone through. If it be found that there is no 
material depreciation of speed and manceuvring power, bilge keels 
will be supplied to all the destroyers with a view to improving the 
steadiness of their gun platforms, 


like this, where the natives are averse to taking new departures 
of themselves, and could not possibly be persuaded to buy ex- 
pensive machinery, with the use of which they are altogethe: 
unacquainted. 

EXPERIMENTS are being conducted in connection with 
the Pittsburgh Reduction Works at Niagara Falls, New York, on 
titaniferous ores, the object being to obtain a cheap and suitable 
flux for these ores, which appear to make good pig iron, but con- 
suming excessive amounts of fuel with the ordinary fluxes. The 
experiments appear to be a success, as the product, ferro-titanium, 
claimed to be of value in making high-grade too! steel, is being 
put on the market. If the experiments prove to be successful on 
a commercial scale, deposits of titaniferous iron ores in Eastern 
Ontario should be of commercial value. 


Goop and useful work is being done by the Traction 
Engine Owners’ and Users’ Association in checking the restrictive 
and divergent measures which many County Councils seek to 
impose on traction engine traffic. It is due to the energetic steps 
taken by this association that the Local Government Board 
modified their model bye-laws in several important directions. 
The concessions made were (1) a slight modification of the three 
unloaded wagons bye-law; (2) the extension of the time for 
stopping from twenty minutes to thirty minutes ; and (3) a con- 
siderable alteration in what is known as the narrow-road clause. 


In their report for December, the Executive Committee 
of the Boilermakers’ and Iron and Steel Shipbuilders’ Society state 
that the accounts from most of the districts record good trade for 
the closing month of the century. From an industrial point of 
view the century, the report says, has seen great changes and im- 
provements. Signs are not wanting that a less materialistic and a 
more unselfish spirit is slowly but surely making itself felt through- 
out the whole of the industrial life of the country. The report 
contains the result of the ballot on the proposed life allowance to 
Mr. Robert Knight, the late secretary. For allowing him £3 10s. 
weekly there was a majority of 3705 over the other two proposals 
combined. 7 

A QUESTION on which considerable difference of opinion 
existed has already been settled in favour of traction engine users. 
An engine owner was fined by local magistrates for using a steam 
roller that had not a registration plate for the county in which it 
was then working, although it had one for the neighbouring 
county in which it was owned. The Traction Engine Owners’ and 
Users’ Association appealed, and a Divisional Court of the Queen's 
Bench quashed the conviction, the Justices deciding that an 
engine that does not require to be licensed, such as a steam roller 
or an engine used solely for agricultural purposes, need only be 
registered once, this registration sufficing for the whole country 
and the life of the engine. 


A USEFUL map of London has just been published by 
Robert J. Cook and Hammond, of Westminster, which shows all 
the underground electric railways, open, under construction, or 
projected. Distinctive markings are employed to designate the 
condition of the various railways. Thus, those open for traffic are 
shown by a full red line, those constructing or for which capital has 
been obtained are shown by red dots, &c., and those proposed for 
the session 1901 are shown in different colours, A number of sec- 
tions of the various lines are given, with reference numbers in blue 
on the plan, showing the depths of the proposed railways where 
they cross an existing, authorised, or proposed underground rail- 
way, canal, &2. The scale of the map is 4in. to the mile. 

Ir is reported from Raneu, in Nordland, Norway, that 
a syndicate is being formed for the exploitation of the enormous 
iron deposits there, the researches on the ores having proved very 
satisfactory. If the scheme be carried out Nordland will pre- 
sently boast of the largest iron mining industry in Norway. It 
is expected that the output would be some 5000 tons of dressed 
oreaday. It is further reported that the iron deposits in the 
Nesne district have been sold to a Belgian syndicate for a sum of 
£20,000. Several English and German experts have scoured Nord- 
land this year in quest of iron and other mineral deposits, some hav- 
ing made important ‘‘finds.” It may be explained that in Norway 
anyone is entitled to the mineral deposit or seam discovered Ly 
him on public land. All he bas to do is to rezister his elain’ and 
take out a licence for its working. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GEROLD Co., Vienna. 

F. A. Brocknaus, 7, Vienne 1. 
CHINA.—KELLY anp Limrrep, Shanghai and Hoag Kong. 
FRANCE.—Boyveau AND CHEVILLRT, de la Banque, Paria, 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin, 

A. Leipsic ; F. A, Brocknaus, Leipzie. 
INDIA.—A. J. CompripcE anv Co., Railway Bookstalls, Boibay. 
ITALY.—Logscugr anv Co., 307, Corso, Rowe ; Bocca Freres, Turin. 
JAPAN.—KeLiy ayp Watsu, Yokohama. 
Z. P. Maruya anv Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
AFRICA.—Gorpon anv Gorcu, Long-street, Capetown. 
R. A. Toompson anv Co., 33, Loop-street, Capetown. 
J.C. Juta & Co., Capetown, Port Elizabeth, d: Johannesburg. 
AUSTRALIA.—Gorpon anp Gotcn, Melbourne, Sydiey, aad Brisbane. 
R. A. THompson AND Co., 180, Pitt-stveet, Sydney; Mel- 
bourne, Adelaide, and Brisbane. 
TURNER AND HENDERSON, J/uit-street, Sydney. 
NEW ZEALAND.—Uprton Co., Auckland ; Craia, J. W., Napier. 
CANADA.—Montreat News Co., 386 and 388, St. James-street, Montreal. 
i Toronto News Co., 42, Youge-atreet, Toronto, 
UNITED STATES OF AMERICA.—InTERNaTIONAL News Co., 82 d: 85, 
Duane-street, New York. 
Supscrirtion News Co., Chicago. 
STRAITS SETTLEMENTS.—KeE ty ayp Wass, Limitep, Singapore. 
anv Co., Colombo. 


SUBSCRIPTIONS. 

Tur Enornger can be had, by order, from any newsagent in town or 
country, at the various railway stations ; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in |: 
advance) :— 

Half-yearly (including double number) .. .. £0 148. 6d. 
Yearly (including two double numbers).. £1 9. Od. 


Crora Reapina Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made, 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive THz ENGiINngER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Tuk ENGINEER, and 
accompanied by letter of advice to the Publisher. 

Tain Paper Copies. Tuick Paper Corres. 


Half-yearly .. .. £0188. Od. | Half-yearly.. .. £1 Os. 8d. 

Yearly .. .. .. &1 16s, Od. | Yearly .. .. .. £2 Os. 6d. 

(The difference to cover extra postage.) 
ADVERTISEMENTS. 


p@ The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in + omen’ Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case, All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
in each week. 

Lettera relating to Advertisements and the Publishing Department of the 


Paper ave to be addressed to the. Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Editor of THe ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 


PUBLISHER'S NOTICES. 


*," With this week's number is issued as Supplements a Two-page 
Engraving of an Express Engine, Sarony State Railways ; and 
the Index to Vol. XC. Every copy as issued by the Publisher 
includes copies of these Supplements, and subscribers ave requested 
to notify the fact should they not receive them. 


*,* Latest TYPES OF THE BRITISH FLEET.—Our two- coloured 
supplement, representing H.M. ships Formidable, , and 
Albatross, may be na? ses On superior paper, upon a roller, 
price 1s., by post 1s. 1d. 

*," If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prom 
information of the fact to the Publisher, with the name of 


Agent through whom the is obtained. Such inc rence, 
can be obtaining the paper direct from 
is office. 
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TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
wee can be taken of communications which do not comply with 
instructions. 


*,* We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


A. E. H. (Islington).—See “ High-speed Steam Engines,” by Norris and 
Morgan, published by P. 8. King and Son, Great Smith-street. 

G. H. (Portland House).—In addition to the firms you name, W. H. 
Bailey and Co., Limited, Albion Works, Salford, make a hot-air 
engine. 

J. A. R.—You will find some information about Franq and Mesnard’s 
system in Tue Enoinerr for June 8th, page 585. If that is not 
sufficient for your purpose, write again. 

H. H. E. (Buenos Aires).—(1) We only know of one book devoted to the 
subject, ‘‘ Galvanised Iron,” by James Davies, published by Spon. A 
paper was read before the Society of Arts on the subject on October 8rd, 
1898 (2) If you allow one horse-power to each emery wheel, you will 
find it sufficient for ordinary purposes. 

J. W. (Colwyn Bay).—Many attempts have been made to produce rotary 
motion from reciprocating motion without the aid of a crank, notably 
Watt's sun and planet gear, which you will find described in any 
history of the stearn engine or book on mechanics. The ratchet has 
been also applied in many forms. The objection to nearly all such 
devices is that they are more complicated than the crank. If you care 
to send us particulars of your plan in confidence we shail be happy to 
give you an opinion on it. 

H. W. (Essex).—If you have already fixed the diameters of your driving 
cone and one of the diameters of the driven cone, all you need do is to 
make the sum of the diameters equal. Thus, suppose yuur driving 
diameters are 6, 7, 8 and your biggest driven diameter is 10, then 
10 + 6 = 16, and the other driven diameters will be 16 - 7 = 9 and 
16 - 8 = 8. This is near enough for a long belt either open or crossed. 
If you wish to get ont the speeds and diameters for both cones, you 
must consult a text-book-—see Low's Pocket-book, page 417. 
graphically draw two cones side by side with their apices pointing in 
opposite directions. All horizontal lines joining these are equal, and 
by - few trials you can soon arrive at the pair of diameters you 
require, 


INQUIRIES. 
BRASS FOUNDING. 
Sir,—Will some reader kindly recommend a work i of the 


arrangement and best method of working a modern brass foundry ? 
Derby, January 15th. Founpry. 


ROLLER BEARINGS. 
Srr,—Will any reader please to give addresses of American, English, 
and continental makers who supply roller bearings suitable for use in 
harvesting machines Rotary. 


TORKING'S PUMP. 
Sin,—Can you or any of your readers tell me the present address of the 
Cornish Steam Pump Company, or of a firm which now makes Torking’s 


patent pump? 
January 17th. H. 8. W. 


MEETINGS NEXT WEEK. 


Tue InstirveTion oF EvectricaL ENGIngers: BrrMIncHAM LocaL 
Section.—Wednesday, January 23rd, at 8 p.m., in the buildings of the 
University of ay pe Edmund-street, Birmingh I 1 
Address by Dr. Oliver Lodge. 

Tue InstitvTION oF ELEcTRICAL Thursday, January 
24th, at 8 p.m., at the Institution of Civil Engineers. Great George- 
street, Westminster, S.W. Paper, ‘‘Capacity in Alternate Current 
Working,” by Mr. W. M. Mordey, Member. Adjourned discussion. 

Tae InstITUTION oF JuNioR Enotnerrs.—Friday, January 25th, at 
8 p.m., at the Westminster Palace Hotel. Paper, ‘* Railway Construc- 
tion,” by Mr. A. Ross, M. Inst. C.E., Hon. M. Inst. J.E.—Saturday, 
January 26th, at 7 p.m., at the Westminster Palace Hotel, Anniversary 
Dinner. 

Tue InstiTUTION oF CivIL January 22nd, at 
8 p.m. Ordinary meeting. Paper to be read and discussed, ‘The 
Present Condition and Prospects of the Panama Canal Works,” by Mr. 
James Thomas Ford, M. Inst. C.E.—Friday, January 25th, at 8 p.m. 
Students’ meeting. Paper, ‘‘Sewage Treatment,” by Mr. C. Johnston, 
Stud. Inst. C.E. 

Society or ArTs.—Monday, January 2ist, at 8 p.m. Second Cantor 
Lecture on “Elementary Art Education,” by Mr. J. Liberty Tadd.— 
Tuesday, January 22nd, at 4.80 p.m. Colonial Sectior. Paper, ‘‘ The 
Commonwealth of Australia,” by the Hon. Sir John Alexander Cockburn, 
K.C M.G.—Wednesday, January 23rd, at 8 p.m. Ordinary meeting. 
Paper, ‘‘ The Proposed High-speed Electrical ‘ Mono-rail’ between Liver- 
pool and Manchester,” by Mr. F. B. Behr. 

Institution or Great Britain.—Friday, January 25th, at 
9p.m. Discourse on ‘Some Aspects of Seventeenth Century Pietism,” 
by Mr. Adolphus William Ward, Litt.D., LL.D., Master of Peterhouse.— 
Afternoon Lectures at 8 pm.:—Tuesday, January 22nd: ‘Practical 
Mechanics (experimentally treated): First Principles and Modern IIlus- 
trations,” by Prof. J. A. Ewing, M.A., F.R.S., M. Inst. C.E.; Thursday, 
January 24th: “The Origin of Vertebrate Animals,” by Mr. Arthur 
Willey, M.A., D.Sc. ; Saturday, January 26th: ‘The Government and 
People of China,” by Prof. R. K. Douglas. 


DEATH. 


On the 11th inst., at his residence, Rosedale, Selsdon-road, Wanstead, 
CHARLES Epwarp Grove, M.I.E.E., A.M. Inst. C.E., aged thirty-seven, 
from typhoid fever. 
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SUBMARINE BOATS, 


RECENTLY a great deal has been written by enterprising 
newspaper correspondents about submarine boats. The 
cap stone has been placed on a towering edifice of 
promises by the descent of greatly daring French officers 
and officials in the latest pattern of submarine boat. 
Journalists at the other side of the silver streak maintain 
that it is no longer to be regarded as an important 
auxiliary to Great Britain’s means of defence against 
foreign invasion. Nay, rather may it be a means of 
breaking up and ruining the sea power on which Britannia 
prides herself. Not a few people in this country have 
taken the alarm. There is something very terrifying to 
the imagination in these unseen and uncanny foes, which 
operating wholly under water, and guided by human 
intelligence, can send ironclad after ironclad to the bottom, 
and themselves take no harm. We have no doubt that the 
subject will be brought before Parliament at a very early 


-beginning, ‘‘a chance shot may, 


date. On another page will be found the latest informa- 
tion available from France. The time seems to be 
opportune for considering the subject. It is, on the one 
hand, very easy to exaggerate the merit of the submarine 
boat; on the other is the risk that it may be unduly 
depreciated. Let us endeavour to deal dispassionately 
with the questions at issue, and so try to arrive at a 
satisfactory and contenting answer to the question, shall 
we, or shall we not, build submarine boats ? 

There are two principal factors to be satisfied by a 
submarine boat. In the first place, the boat must be 
able to rise to the surface and sink below it; she must 
be able to move at a reasonable speed, whether afloat or 
submerged ; and she must be able to remain under water 
for a period the duration of which is by no means 
settled, without endangering the lives of her crew. In 
the second place, she must be endowed with the means 
of inflicting injury on an enemy. Now, the submarine 
boat is in no sense a novelty. We need not go back 
into the regions of mechanical history to settle this 

int. We need not concern ourselves at all with 
small-scale efforts made during the American Civil War, 
for example. In far more recent days as much, and 
much more, has been done by Garrett and Nordenfeldt 
than has been accomplished by any French or American 
inventor. We have only to refer to the experiments 
carried out with the boats built for the Turkish Govern- 
ment to be satisfied on this point. But we can come 
to more recent years, and nearer home. In THE 
ENGINEER for December 23rd, 1887, will be found a 
description of the Nordenfeldt, and of the result of trials 
made with her at Southampton. The Nordenfeldt was a 
serious and important effort to solve a problem. She 
was 125ft. long, 12ft. in diameter; floating she displaced 
160 tons, submerged 230 tons. 

Much capital has been made of the fact that the French 
boats can proceed for several leagues, and one is to be 
taken across the Atlantic next summer. But the 
Nordenfeldt came round in very stormy weather from 
Barrow-in-Furness, where she was built, to Southampton, 
and she could have gone to Constantinople by coaling at 
Gibraltar. She was ultimately sold to the Russian 
Government, and was wrecked during a very heavy gale 
in the Baltic. With her loss the enterprise came to an 
end, and little more was heard seriously about submarine 
boats until within the last year or two. It may be taken 
as demonstrated that a boat of considerable size can be 
made and navigated at a speed of three or four knots under 
water for two or three hours at a time. This fact has 
been proved by direct experiment over and over again. 
Precautions must be taken that the craft does not rest 
on the bottom. If it is rocky she is liable to be stove in; 
if muddy or a quicksand, she will stick, and the crew will be 
drowned. There has been more than one extremely narrow 
escape from death due to this cause, and several lives 
have actually been lost. However, we need not dwell on a 
contingency pretty well understood by submarine 
navigators in the present day. So far, all experiment 
seems to have begun and ended with submergence. The 
inventor has been so glad to find that he can go down, 
though a little way, under water and come up again alive, 
that he announces the facts with much trumpet blowing. 
For the rest we have a veil of mystery drawn. Asked 
how he is going to utilise his boat, the inventor replies 
that that is a secret; and this is true—it is a secret that 
even he himself has not penetrated. 

Let us take it as proved, then, that submarine boats can 
be made and propelled by steam, or compressed air, or 
an explosive engine, or electricity—all have been used. 
With anything but steam it has so far been impossible 
to get much power. The Nordenfeldt engines indicated 
1300 horse-power ; compared with this the French boats 
are toys. 

The first essential is that the steersman shall be able 
to know where he is going. At one time it was believed 
that some light would come down through the water to 
help the steersman. This is not the case. The boat is, 
when below the surface, in impenetrable darkness. Just 
before the vessel sinks, the steersman, looking through 
the glass of his pilot-house, can lay a course by compass, 
and proceed in that direction for the time which he deems 
necessary to run a certain distance. The only aid he has 
is the number of revolutions of the engines or a log; but 
neither can take account of currents; neither can be 
trusted to tell precisely when a distance of, say, a knot 
has been traversed. Let us apply this to a practical 
case. A submarine boat is to attack an ironclad lying a 
mile off. This looks a very small distance atsea. A first- 
class modern torpedo boat would get over it in two 
minutes. The submarine boat has the ironclad broadside on. 
If any of our readers will take the trouble to set out a 
base line of 400ft., at a distance of a mile, to scale on a 
drawing-board, they will see that the angle of divergence 
from a straight line through the centre of the length of 
the ironclad and the submarine boat is very little. The 
man at the wheel must steer very small indeed if he is to 
avoid going ahead or astern of the enemy. Arrived 
within a couple of hundred yards, the torpedo is dis- 
charged ; but no one in the boat can do more than make a 
guess at where the ironclad is, or how far the submarine 
boat has run. If there are several ironclads about 
there is a chance that the torpedo fired “into the 
brown,” as a sportsman would say, may hit some- 
thing. Indeed, there is a well-known sea adage 
” which seems not 
inappropriate. But the friend may just as well be 
hit as the foe. We may take it for granted that 
the submarine boat is entirely useless so long as she 
is blind. The Chinese sailor paints eyes on the bows of 
his junk; for as he says, ‘“‘ If she no have eyes how she 
see where walkee ?” It is for this reason that so much 
has been said of late about a French invention called a 
periscope. That is to say, done into English, an instru- 
ment for looking round. The Zédé and other experi- 
mental boats were fitted with a lens and a prism on top 
of a mast—in short, our dear old friend the camera 
obscura—and the steersman; when he got used to it, was 
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able by the aid of the picture on a sheet of white paper 
lying before him to tell approximately where he was 
going. We are not at all surprised to find that this did 
notanswervery well. In the first place, the mast could not 
be long. Anyone who has tried to pull a punt pole through 
the water when held upright will uaderstand that a mast 
30ft. long, if it isto be dragged through the water at six or 
eight knots, must be very heavily stayed or it will be 
carried away, and the resistance it will then offer with its 
rigging to the progress of the boat would be very con- 
siderable. But, furthermore, it seems to be almost 
impossible save at night to prevent the camera 
mast from being seen when it is even a few feet above 
the surface. The mast thus has given place to the peri- 
scope, which we are told, at all times “ floats” on the 
surface of the sea. Provided that this means that the 
mast is hinged at the deck, and that the periscope is 
carried on the end, the whole resembling the trolley 
pole of an electrical tramcar, we believe that it is not 
beyond the resources of optical science to transmit a 
picture down the tube, no matter what its angle of in- 
clination may be. The observer would be in the posi- 
tion of a man looking through a telescope with a 
limited field and very unsteady. The idea that 
the periscope floating on the water ata small distance 
from the submarine boat can transmit a picture through 
2 flexible tube in constant motion only exists in, the 
brains of French newspaper reporters. Let us, however, 
for the sake of argument, suppose that the eye of the 
submarine boat does float, what can it see? Just about 
as much and as little as a man swimming. Its range of 
vision will be extremely small. In anything like rough 
weather it would be washed over by the waves. If 
dragged about the surface at any reasonable speed it 
would be constantly covered by the water. In calm 
weather, and just outside a harbour perfectly well 
known, it is quite conceivable that an experienced pilot 
might be able to mancweuvre a submarine boat by the aid 
of the periscope, aided by his own intelligence. Mr. Garrett 
used to handle his submarine boats with great skill. 
He took a good look around through the glass of the 
conning-tower first. But it once took him four hours to 
come within striking distance of a tug which he was 
supposed to torpedo. Broadly speaking, the key of the 
problem so far consists in devising an eye for the sub- 
marine boat. Until that has been obtained these craft 
cannot be worth what they will cost, save in so far as 
they have a moral effect. 

Let us now suppose that we have a submarine pro- 
vided with an eye; that she is taking part in a general 
action. The sea will be lashed into a violent commo- 
tion by the working of propellers representing an 
enormous power, and the rush of huge hulls through 
it; while the surface will be torn up by projectiles 
of all kinds, and strewn with wreckage. The sub- 
marine cannot go below this turmoil because of the 
sreat draught of the ironclads, and the periscope 
will have a tolerably rough time of it. What will follow 
the discharge of a torpedo, weighing, say, 1500 lb.? The 
submarine boat is in a very peculiar position, in that she 
has little or no longitudinal stability. Transverse 
stability can be got, but longitudinal cannot without 
making sacrifices which would seriously interfere with her 
efficiency. The discharge of a bow torpedo would be 
instantly followed by the rise of the bow; relieved of the 
weight, the boat would tend to stand on end. If going 
ahead at the time she would immediately come to the 
surface, to be destroyed. If going astern she would 
plunge downwards, and the consequences might be 
equally serious. We are not drawing a fancy picture. 
The Nordenfelt was kept below the surface by horizontal 
propellers, and when moving under the surface it was 
impossible for one of the crew to go forward or aft with- 
out sending her up or down. Torpedoes must be fired 
when the submarine is at rest. It would unduly prolong 
this article to discuss these questions here, but in a 
succeeding impression we shall publish information 
which has heretofore been guarded with secrecy. The 
time for this secrecy has passed, and the facts will be 
found extremely interesting at the present moment. 

Finally, it may be admitted that a courageous crew, 
perfectly trained in the use of a submarine boat, within a 
few miles of a port, say Calais, or Cherbourg, thoroughly 
understanding the tides and currents, might be able to 
destroy one or more ironelads lying outside the harbour 
for the purpose of blockade or bombardment. That they 
can ever be a serious danger to ships in rapid movement 
we do not believe. But we must not shut our eyes to 
the fact that the semi-submarine boat may be a very 
dangerous foe. Years have passed since we pointed this 
out. It seems to be admitted that a fast torpedo boat 
can get within, say, a mile of an enemy without 
certainty of destruction. Indeed, up to that she is 
fairly safe. If, now, that point reached, she descends, say, 
5ft. below the surface, leaving a conning tower just level 
with the water, she can be steered, and the chances that 
she will be sunk by her enemies are very small. The 5ft. 
of water above her would deilect all projectiles from 
machine guns. She would have to get very close up to 
be hit hard even by heavier metal, and the little conning 
tower at the water level would be a very difficult matter 
to strike. A fast vessel operating thus a fleur d'eau 
would be no despicable enemy. And it is in this direc- 
tion, we think, that submarine attacks will be developed 
with the best chance of success, 


THE EXPLOSION AT DENTON, 


Oxty a week or two ago we had occasion to offer 
some remarks on the chlorate of potash explosion which 
devastated St. Helens last year; to-day we regret to 
have to record an explosion even more disastrous in the 
number of its victims, though more local in its effects. 
A common feature of the two catastrophes is that it is the 
unexpected, and we may say the unprovided for, which 
happened. In the case under notice the explosion took 


place on Monday forenoon at the great hat factory of 


Messrs. Joseph Wilson and Sons, of Denton, a township 
in Cheshire lying in the thickly-populated district which 
impinges on East Manchester. Writing as we do before 
any formal inquiry has been made, our inferences must be 
received with a certain amount of reserve; but with 
regard to the origin of the explosion, which killed twelve 
people, and injured as many more, there seems to be but 
little doubt that it was due to ignition by some means or 
other of the alcoholic vapour in a drying stove. The 
stove, it may be explained, is the chamber where the felt 
hats, after being polished and stiffened by the application 
of a solution of shellac in methylated spirits, are 
put to dry. The vapour given off may, as is commonly 
the case, be allowed to escape by means of a vent into 
the atmosphere, or it may from motives of economy be 
condensed by a special form of apparatus and recovered 
for use over again. At Messrs. Wilson’s factory the 
recovery process has been adopted, and up to the present 
has been worked with economic success and with perfect 
immunity from disaster. It would appear, however, that 
a difficulty is frequently experienced in getting the 
process into work at the beginning of the week, and this 
week, from some cause or other to be hereafter examined 
into, the trouble became accentuated, and the inflam- 
mable vapours accumulated to a dangerous extent. Even 
then there need have been no cause for alarm supposing 
that the strict rules as to the propinquity of lights had 
been observed. There is but too much reason, however, 
to suppose that someone of the victims struck a 
match to light a pipe or cigarette, thus doing what was 
wanted to convert the inflammable mixture into an 
engine of destruction. 

It is not, perhaps, very surprising that in the 
popular mind there is evidenced an_ inability to 
distinguish between ordinary combustion and explosion, 
and from what has already appeared in some of the 
local papers it would seem that this confusion is not 
absent from members of the fourth estate. Explosion 
we may take it is extremely rapid combustion in a con- 
fined space ; and it is hardly necessary to mention colliery 
explosions as pregnant examples of our definition. To 
get instantaneous combustion the exact quantity of air 
requisite to supply the theoretical quantity of oxygen 
must be present; and it is a safe conjecture that this 
occurred in the present instance. Had the stove been 
absolutely full of the alcoholic vapours, as we have seen 
suggested, it is highly improbable that an explosion 
would have occurred. There would of course have beena 
flare up on the application of a light; but a fire would 
have been the limit of disaster. Again, supposing that 
a greater or a less amount of air had been present than 
was theoretically necessary for explosion, the effects would 
have been very much more limited in their scope than 
was actually the case. The inference seems perfectly 
obvious that the application of the light took place at a 
critical moment, and that at a later stage comparatively 
little damage might have resulted from it. We have 
said so much as to theory because the case recalls to 
mind others where the utmost surprise has been caused 
by violent explosions happening where their possibility 
had not been dreamt of. We have particular remem- 
brance of one such in the case of an india-rubber works, 
where an official devised the brilliant scheme of evaporat- 
ing bisulphide of carbon vapour over hot-water pipes in a 
closed stove. Now the vapours of this objectionable 
liquid are merely nauseous when they burn pure or but 
slightly mixed with air; if, however, the mixture of 
vapour and air assumes certain proportions a highly 
explosive atmosphere results. To return, however, 1nore 
particularly to our subject, it is conceded on all bands 
that Messrs. Wilson must be acquitted of negligence in 
the matter, inasmuch as the possibility of such a disaster 
had never been thought of, and as it is clear that none of 
the strict rules existing as to lights had been in any way 
modified. At the same time, however, in the light of 
what we said about the chlorate of potash explosion, 
we cannot altogether absolve the firm from blame in 
thinking that the possibility of such an occurrence was 
too remote to come under consideration. We laid it 
down that it was the duty of those who used chemicals 
to make themselves acquainted to the utmost of their 
power with the dangers that might lurk under the use of 
their materials in a careless or unusual manner, so as to 
be able to issue warning notices to workpeople, who are 
naturally, in the majority of cases, ignorant—if they 
are not at the same time addicted to carelessness; The 
fact that the recovery process if interrupted, or if from 
any cause it could not be got to work, was necessarily a 
source of danger may have been perfectly well known to 
the firm; butit is permissible under the circumstances to 
conjecture that the gravity of the case was not quite 
patent to them. There is always this to be said about 
processes for the recovery of volatile vapours, that their 
interruption, or failure to act, may easily prove a serious 
matter. We can instance the case of the boxed-in 
vuleanising machine now rendered obligatory in water- 
proofing factories, though, as there is no recovery of 
the vapours, the case is not exactly parallel. One 
or two serious explosions have occurred in rubber 
works from the failure of the exhaust fan to 
act, thus causing a dangerous accumulation of vapours. 
Under the old system, where the vapours escaped into 
the open air, there may occasionally have been a fire, 
but never an explosion. The history of the hat trade 
seems to be on a par with this; under the old system of 
allowing the vapours to escape into the air no disaster 
has to be recorded. In fairness to the makers of the 
alcoholic vapour-recovery apparatus, it has to be said that 
the adoption of their plant is in itself accompanied by 
no danger whatever, and the experience of manufacturers 
in Great Britain, the United States, and Italy, in all 
which countries it has now for some time been in opera- 
tion, goes to confirm this. It would seem that, owing to 
pressure of work on Monday morning, and to the 
fact that the recovery plant was not in action, the hats 
were stored by the old process of allowing the vapour to 
escape by the ventilators. If the latter were in working 


order, it is difficult to understand why the vapour 
should have accumulated to a dangerous extent. Itmay 
turn out that, from habitual disuse, the ventilators in 
question failed to perform their function in a proper 
manner; and this point, if it is one that can be cleared 
up at the inquiry, seems to call for attention, though 
that ventilators themselves can hardly be arraigned at 
the bar, those who have seen the shattered conditions 
of the building chietly affected will readily admit. 

The effects of the explosion on surrounding property 
were not so great as might have been expected. The 
explosion at St. Helens, and the picrate explosion at 
Cornbrook, Manchester, some years ago, did much more 
general damage, though as regards loss of life and injury 
to limb they are put into the shade by the recent disaster. 
As we have said, at this time it would be premature to 
assign blame to particular persons, but at the same time 
it will be understood that we are not altogether disposed 
to stand in line with those who write about the sudden 
development of certain unsuspected qualities, or say that 
the combination of certain mysterious elements may 
develop terrific consequences. The fact that the majority 
of volatile vapours can, if not properly dissipated, make, in 
conjunction with air, explosive compounds, is one that 
surely needs not to be demonstrated in the twentieth 
century ; and all those who have the control of operations 
involving the use of such vapours should hasten to 
acquaint themselves with the existence of this attribute. 
All references to mysterious agencies or unsuspected 
combinations certainly seem in the present case to be 
quite uncalled for, and we shall be very much surprised if 
the inquiry reveals anything that cannot be explained by 
the theory of instantaneous combustion produced by 
well-known causes, 


THE STRATEGIC IMPORTANCE OF THE GERMAN CANAL PROJECT, 


Apart from the fact that the project now before the 
German Parliament for the purpose of extending the canal 
system of the country is to be regarded as a laudable attempt 
to increase and improve communication by river in the 
interests of the growing industrial life of Germany, the ulti- 
mate strategical importance of the projected waterways 
deserves especia! attention. At the present time Germany, 
particularly in the northern plain, possesses an extensive 
system of natural and artificial waterways, which afford com- 
munication between the North Sea and the Black Sea. How- 
ever, the German authorities desire not only to increase the 
existing internal facilities for home and foreign trade, but at 
the same time to have in readiness a means of communication 
which in time of war could assist the railways by taking over 
no inconsiderable portion of the extra traftic then called into 
being. Besides being especially fitted for transporting pro- 
visions, the waterways would serve for conveying the sick and 
“wounded, and the inland vessels would be used as floating 
arsenals, which could be moved from place to place as the course 
of warfare rendered necessary; moreover, they would form 
admirable hospitals. Naturally, the importance of these water- 
ways from a military aspect must depend on their position 
with regard to the theatre of war, on their capacity for being 
turned to account, and on the number and size of the 
vessels plying upon them. The most strategically import- 
ant of the projected waterways is the canal between 
the Rhine and the Elbe, seeing that in connection with 
the existing natural and artificial waterways it will 
form an addition to Germany’s basis of operations on 
the Rhine in the west, in the basins of the Vistula, Warthe, 
and Oder in the east, and an independent defensive base for 
the protection of the coastline of the North Sea. The rest 
of the project for extending the German canal system is 
devoted to the improvement of the capacity of the great 
strategical waterway between the bases of operations on the 
eastern and western frontiers. Mastwards of the Elbe the 
improved conditions of the Havel, Finow, and Oder-Spree 
Canal, the Warthe with its canal system, the Vistula with 
the Frisches and Kurisches “ Hafts,’’ form an operating base 
against a hostile attack on the Baltic coastline. This base 
forms, with the improved Havel and the Elbe, with the Elbe- 
Trave Canal, and with the canal from Berlin to Hohensaathen, 
a line of communication with the Oder of very great value 
in protecting that district. The project of connecting the 
five great rivers flowing into the North Sea and the Baltic 
—namely, the Rhine, Weser, Elbe, Oder, and Vistula—will 
produce a system of waterways which, with its many 
branches, will take in almost the entire State of Prussia, 
and these waterways will be of the utmost importance in 
successfully carrying on war in case a hostile attack is made 
on the western, northern, or eastern frontiers of that State. 
The quickness with which a large body of troops will be 
enabled to strike a defensive and effective blow on the out- 
break of war cannot fail to be assisted materially when the 
resources of inland navigation can be placed equally at. the 
pe of the military authorities with the State railways 
and the high roads of the country, for, if the waterways can 
relieve the railways of acertain amount of goods traffic, the rail- 
ways would thus be set free to convey immense bodies of troops. 
Not only on the outbreak of war would the German railways 
be called into service for the conveyance of troops ; so long 
as the war lasted they would be required for the rapid mobi- 
lisation of large bodies of men at important points, and this 
would especially be the case if Germany were called upon to 
defend its western and eastern frontierssimultaneously. If 
Germany at any future time is attacked on these frontiers, 
and the projected canal system then proves of real service in 
relieving the pressure thereby put suddenly upon the railways, 
it will be found that the projected extension and improve- 
ment of the German canal system will have justified the 
expectation that the execution of the project will be an im- 
portant addition to the active defences of the Fatherland. 
It is expected that the work thus projected will be begun at 
once, and that it will occupy fifteen years, while the eventual 
cost is estimated to amount to M. 389,010,700, or £19,450,535. 


THE YORKSHIRE STEAM COAL TRADE, 


TueERE is perbaps no more remarkable incident connect d 
with the Yorkshire steam-coal trade than that furnished Ly 
the official return of the quantity of coal sent by rail ard 
water to Hull during last year, which has proved to be a 
record, notwithstanding the fact that coal owners wore 
able to sell the best South Yorkshire steam coal for exporta- 
tion at 16s, 6d. per ton at the pits. During the shipping 
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season over four million tons were imported to Hull, the 
figures being in 1900, 4,204,928 tons, as compared with 3,542,960 
tons in 1899, an increase of no less than 661,968 tons. The 
exports in the same year reached 2,033,250 tons, and showed 
an increase of 237,981 tons when compared with the business 
done in 1899. In addition to this fully half a million tons 
were sent coastwise, the bulk being sent to the metropoiis. 
This vast traffic is ina great measure due to the increased 
railway facilities for conveying a large portion from South 
Yorkshire to Hull as well as to the additional appliances pro- 
vided by the railway and dock companies. These have, how- 
ever, been fully taxed, and in face of the new railway exten- 
sions in South Yorkshire, these will have to be augmented. 
Although the increase in the imports is so large, it is some- 
what singular that eight out of the nine firms who sent over 
100,000 tons of coal to Hull in 1899, hold similar positions in 
a varied form. Denaby Main and Cadeby last year forwarded 
529,648 tons, and hold the premier position against 440,712 
tons in 1899, an increase of 88,936 tons. Allerton Bywater, 
a well-known West Riding firm, which in 1899 stood fifth on 
the list, took the second place last year with 207,872 tons, or 
an increase of 83,232 tons. Carton Main, which in 1899 held 
the eighth position on the list, is now amalgamated with the 
yew Grimthorpe Colliery, and stands third on the list, 
being the only other colliery which sent 200,000 tons, and 
improved the position of 1899 by 63,610 tons. Aldwarke 
Main, which ranked fourth in 1899, occupies the same posi- 
tion with last ‘year’s tonnage. The changes noticed 
ure in a great measure due to the increased railway 
facilities, which will play an important part in the traffic of 
the present year. The New Dearne Valley Railway, which 
will practically place the Grimthorpe and Houghton Main 
Colliery, on the Hull and Barnsley line, and the South York- 
shire Extension, Hull and Barnsley Railway, both in course 
of construction; will place several important collieries in 
direct communication .with the Hull and Barnsley systein. 
\s an illustration it may be stated that twelve years ago the 
quantity carried by water was 514,504, and by rail 
1,455,312 tons, whereas last year 3,640,520 tons were for- 
warded by rail, and only 564,408 tons by water. 


THE SWEDISH IRON AND STEEL, METAL, AND 
COAL INDUSTRIES. 


Ix conformity with our custom in former years, we now 
a'so give the report for 1899 just issued on the Swedish iron 
and steel, metal, and coal industries in that year. 

In 1899 there were in working 321 iron mines, situated in 
ten counties or lin, yielding a total of 2,434,606 tons, whilst 
in 1898 the figures were respectively 329 mines and 2,302,546 
tons. The increase was thus 136,060 tons, or 5°7 per cent. 
The output last year is the highest on record. 

The following table shows the output during the last six 
years, decrease and increase :— 

Increase and 


Tons, decrease, 
per cent. 


The increase falls almost entirely on the following four 
lin :—Vestmanland, 33,434 tons; Kopparberg, 20,102 tons, 
of which the celebrated Griingesberg mines contributed 
14,122 tons ; Gefleborg, 3881 tons; Norrbotten, 89,651 tons— 
here are situated the great Gellivara mines. In five liin 
there was a falling off in output. The total quantity of 
ferrous rock broken out at all mines amounted to 3,991,638 
tons, which yielded 2,420,162 tons of dressed ore, or an 
equivalent of 60 6 per cent., as against 57-7 per cent. in 1898. 
In the Gellivara district the percentage rose from 60-1 per 
cent. in 1898 to 70°1 per cent. in 1899, and in Vestmanland 
lin the figures were respectively 58°7 per cent. and 62°7 per 
cent., but in Stockholm’s liin they fell from 53-9 per cent. to 
41°8 percent. Of the total quantity of dressed ore, 2,165,156 
tons, or 88°9 per cent.,were magnetic iron ore, or *‘ black ore,” 
and 269,45) tons, or 11:1 per cent., so-called bloodstone.”’ 
The latter kind of ore as it carries quartz is in ordinary 
years not much sought after, but in consequence of the 
advanced prices of pig iron the output last year was 31,000 
tons more than in the preceding year, Vestmanland lin 
alone contributing 23,133 tons. The value of the dressed ore 
last year was estimated at 13,435,500 K. (18 K. = 20s.), as 
against 10,999,947 tons in 1898. This gives an average value 
at mine’s mouth of 5:52 K. last year, and 4-78 K. in 1898, 
which is an advance of 15°5 per cent. The highest value of 
ore was that of. Vestmanland Jiin, 10-16 K.; and the lowest 
that of Norrbotten: lin--Gellivara—3-16°K. In the separa- 
tion of ore there .were.employed last year sixteen’ separation 
works, producing 124,846 tons, as against 81,536 tons in 1898. 
The largest number of these, five, were situated in Koppar- 
berg lin, returning 66,000 tons. The number of hands em- 
ployedin ‘the iron mines last year was 9063, so.that each 
averaged 268°6 tons. “ The following table shows the number 
of hands employed, and the average returns during the last 
six years :— 

Hands. Per cent. of ore. 
756 .. 254-8 


1895 .. «(248-8 
1896 . 8439 .. .. 241-5 
1897 S797... 


average, as against 1,579,200, 3972 hands, and 398 tons in 
1898. On the other hand, the corresponding figures for ore 
broken out in the open were respectively 2,280,422 tons, 1497 
hands, and 1523 tons last year, and in 1898 2,368,391 tons, 
1689 hands, and 1402 tons. 

Lake and bog ores were raised in Jinkéiping, Kronoberg, 
and Kalmar lin, 600 tons in all, valued at 2528 K., or 4°26 Kk. 
aton. The production of these ores fluctuate according to 
winter weather, and it has been as follows in 1894-99 :—-1894, 
700°'tons ; 1895, 2700 tons ; 1896, 925 tons; 1897, 1047 tons; 
1898, 368 tons ; and 1899, 600 tons. If the quantity of lake 
and bog ores be added to the magnetic, the total production 
of all kinds in Sweden last year amounted to 2,435,200 tons, 
as against 2,302,914 tons in 1898, 2,087,166 tons in 1897, 
2,039,019 tons in 1896, 1,904,662 tons in 1895, and 1,927,212 
tons in 1894. The total value of last year’s ore production 
Was 13,437,775 K. 

Coming to the pig iron industry, we learn that at 118 iron- 
works last year 141 furnaces were in blast, whilst 26 were 
idle, for 37,051 day and night shifts, returning 497,727 tons 


of pig, valued at 36,384,202 K. Of the former quantity, 
8496 tons were castings returned direct from the furnaces. 
In 1898 the corresponding figures were respectively 143 
furnaces, 39,847 shifts, and 531,766 tons in all. The de- 
crease in production is, therefore, 34,036 tons, or 6°4 per 
cent., which is ascribed to the scarcity of charcoal and in 
some districts even iron ore. The following table shows the 
production of pig iron in Sweden during the period 1894-99, 
with increase and decrease. 


Increase or 

Total tons. Tease, 

per cent 
1899 . 497,727 .. + 6-4 


However, the output of pig last year shows a slight 
increase in three liin, amounting to some 2600 tons, but, on 
the other hand, a great falling off in the following liin:— 
Kopparberg, 14,000 tons ; Orebro, 9600 tons; Vestmanland, 
4700 tons; Vesternorrland, 1900 tons; Ostergétland, 1670 
tons; Vermland, 1650 tons; Upsald, 1300 tons; and Stock- 
holm, 1200 tons. As regards the particular lin, the increase 
in output varies from 2 to 47 per cent.,and the decrease from 
3 to 23 per cent. The prominent position in output of pig 
which the two liin, Orebro and Kopparberg, have maintained 
from time immemorial was also held last year, these two 
provinces alone returning over one-half, or 51°3 per cent., of 
the total of the whole country. Next comes Gefleborg lin 
with 15 per cent., Vermland 11 per cent., Vestmanland 10 
per cent., the remaining 13 per cent. being contributed by 
seven liin. The output last year in the divers liin ranged 
from 0:04 per cent. to 25°71 and 25°59 per cent. The aver- 
age return per blast furnace was 3530 tons, the average time 
of blasting 263 day and night shifts, and the average return 
per shift 13°43 tons. The following table shows the technical 
advance of the Swedish iron industry during the last six 
years : — 


Average production Average production 


per furnace. Shifts. per shift 

Tons. Tons. 

1895 


4322 tons per furnace, and Ostergétland liin the highest 
average blasting, viz., 332 shifts of twenty-four hours, whilst 
Jénképing showed the smallest figures, viz., respectively, 189 
tons and 43 shifts. The highest average output and shift 
took place at Kopparberg lin, viz., 16°39 tons per furnace, 
and the lowest Jénképing with 4°40 tons. At the Domnar- 
fret Iron and Steel Works—the largest of the kind in Sweden 
—the average output per twenty-four hours was 33°01 tons, 
the highest at any works in the country. In 1898 the 
average output was 3719 tons a furnace, the average shifts 279, 
and the average output per shif; 13°35 tons. The output of 
pig iron last year of various kinds, more specified, exclusive 
of castings, was as follows : 


Tons. 

Bessemer and Martin.. .. .. .. .. .. .. 218,797 
Ingots for other purposes... .. .. .. .. .. 10,134 
489,231 


The following table shows the output in percentage of the 
various kinds of pig iron in Sweden during the last period 
1894-99. 


1895, 1896. 1897. 1898, 1899, 
Forged and puddled 52-70 .. 50-50 .. 50-73 .. 49-62 .. 50-86 
Bessemer and Martin 43-46 .. 46-21 .. 44°85 .. 45-9 .. 44-72 
Spiegeleisen .. .. 0:29 .. 0-15 .. O-8F .. .. 0-41 
Ingots for refining .. 1-86 .. I-71 .. 2-10 .. 2-03 .. 1-94 
Ingots for other pur- 
Total... .. 1008 100-00 100-00 100-00 100-00 


Forged and puddled iron was produced in 1899 in twelve 
lin, varying in quantity from 11,616 tons in Orebro to 2138 
tons in Sédermanland lin. The production of Bessemer and 
Martin took place in nine liin, of which three—Orebro, 
Kopparberg, and Gefleborg—alone returned 75 per cent. 
Spiegeleisen was only manufactured at the Schisshyttan 
Ironworks, in Kopparberg lin. Ingots for refining were 
almost solely manufactured in Orebro liin, the output being 
7433 tons, or 78°3 per cent. Other kinds of ingots were 
returned from nine liin, the quantity varying from 3197 tons 
in Vermland to 174 tons in Jénképing lin. 

Turning next to the manufacture of malleable iron and 
steel, we learn that last year 122 works for this purpose were 
in operation, as against 126 in the preceding one. These 122 
works ‘were situated in 18 lin, Orebro heading the list 
with 21, Kopparberg coming next with 16, Vestmanland with 
15, Gefleborg with 13, Vermland with 11, and so on. The 
number of Lancashire hearths was 285, divided over 14 
lin; that of Franche Comté hearths 14, divided over nine 
lin; that of Walloon hearths 23, in three liin; whilst 
19 hearths of other kinds were in operation in nine lan. 
The total number of hearths of all kinds was thus 341, 
whilst of puddle furnaces only four were in use, the same 
number as in 1898. In the production of ingot metal in 
1899 there were 80 furnaces in blast in 13 lin, of which 27 
were Bessemer, 47 Martin, and six crucible furnaces, besides 
six furnaces for the manufacture of blister steel in three lin. 
The production and value of unwelded iron last year in 
Sweden were as follows :— 


Tons. K. 
Unwelded blooms and raw bars .. 195,331 21,726,021 
Unwelded ingot metal... .. .. .. 272,480 31,064,362 
Blister steel, kc. .. .. 4 225,467 


The production of unwelded blooms and raw bars took 
place in 16 lin, Orebro heading the list with 40,328 tons, 
most of this kind of iron being Lancashire blooms, 179,689 
tons, or 92°0 per cent. Of other kinds of iron produced in 
hearths, including such from which Franche Comté bars 
were manufactured, the production last year was only 
13,543 tons, or 6:9 per cent., the balance, or 2099 tons and 
1-1 per cent., being made up of raw puddled bars. During 
the last six-year period the output of blooms and raw bars in 
Sweden has been as follows :— 


Tons. 
1899 195,331 


The falling off in production in 1899 as compared with 


1898 was thus only 3592 tons, or 1°8 per cent. Of cther 
kinds of similar iron, 91,898 tons, or 33-7 per cent., was 
Bessemer ; 179,357 tons, or 65°8 per cent., Martin; and 1225 
tons, or 0°5 per cent., crucible metal. With the exception of 
5435 tons of Martin cast goods, the whole of the above 
quantity was ingot metal. The following table shows the 
manufacture of ingot metal during the last period :— 
Bessemer. Martin. Crucible. Totals. 


180 510 .. 167,885 
1895 97,320 .. 99,259 598 .. 197,177 
1896 114,120 142,301 604 257,025 
1897 107,679 165,886 691 274,206 
1898 .. .. .. .. 102,954 .. 160,706 .. 1013 .. 263,973 
179,857 .. 1225 .. 272,480 


If the figures for the last two years be compared, it will 
be seen that the manufacture of Bessemer metal has 
decreased with 10,356 tons, and that of Martin metal and 
others increased with 8507 tons. As in former years, 
Bessemer metal last year was chiefly manufactured in the 
lins of Kopparberg, Gefleborg, Vermland, and Orebro, whilst 
in Vestmanland the production has ceased for some time. 
The production of Martin steel took place in 13 lin, 
four of which contributed three-fourths of the total. By the 
so-called basic dephosphorisation method 86,945 tons were 
returned, viz., 28,933 Bessemer and 58,100 tons Martin metal, 
and of the total quantity over one-half was turned out at 
the great Domnarfret Iron and Steel Works, in Kopparberg 
lin, two other works returning about 10,000 tons each. The 
advance of the basic method in Sweden during the last six 
years is shown in the following table :— 


Martin 

Bessemer, Martin. Totals. 

Tons. ‘ons. ce Tons. 

1894 10,954 15,240. 5 £6,244 
1895 17,824 . 19,984 34 37,842 
1896 21,675 . 40,017 . 100 61,792 
1897 26,37. 47,205 238 73,816 
1898 29,194 55,049 291 $4,534 
1899 .. 28,933 57,265 757 86,945 


and 1:4 per cent. respectively. 

Turning to the manufacture of iron and steel goods from 
malleable iron, the returns for the last two years were as 
follows 


1598, 1899. Value K. 
Tons. Tons. 1899. 

Blooms, billets, &c. .. .. 13,499 .. 16,728 .. 2,888,880 
Bars and rawsteel .. .. 170,374 .. 186,506 .. 28,802,360 
Fashioned iron and steel .. 9,583... 9,667 .. 1,495,276 
Bandsandrails .. .. .. 77,868 .. 76,224 12,217,369 
Bodivem.. .. .. .. .. .. 
Tubes, hollow 5,483... 9,121) 
id. . . 
Heavy plates.. .. .. .. 16530 .. 19,688 .. 3,512,393 
Boiler plates, Ke... .. .. 1,359 
Axles 4,194 .. 908,195 
2.087 .. 2450 .. 786,778 
Total.. .. .. .. 820,198 .. 8€4,467 58,741,900 


Of the above quantities the principal, bar iron and raw 
steel, were manufactured in 17 lin, the principal being Vest- 
manland and Kopparberg, with respectively 36,300 and 
36,200 tons, Gefleborg coming next with 20,300 tons, Orebro 
with 25,000 tons, and so on. The production of bars with 
welded blooms and billets and such kind of iron has been as 
follows in the period 1894-99 :— 


Tons 
1894 267,000 
1895 7 . 294,100 
1896 . 321,600 
1897 . 809,700 
1898 .. . 306,400 


Forged. Rolled 
Tons. Tons 
1894 39,738 .. 94,896 
1895 7,881 .. 117,229 
1896 37,079 .. 125,171 
1897 84,971 .. 105,938 
1898 38,968 .. 117,158 
Last year 84-5 per cent. of forged bars were produced from 


respectively, 53°2 per cent. rolled from hardened iron and 
steel, 2-5 per cent. from puddled iron and steel, 44°3 per 
cent. from ingot metal. Forged bars were manufactured in 
16 lin, Upsala coming first with 10,500 tons; Orebro 
next with 7400 tons; then Kopparberg with 7000 tons, &c. 
Rolled bars, on the other hand, were produced in 12 lin, of 
which Vestmanland and Kopparberg alone returned 42°6 per 
cent. of the total. 

Finally, for the first time the report for 1899 contains the 
returns for the consumption of charcoal in the iron industry 
of Sweden, from which it appears that.-it amounted to 
44,182,000 hectolitres, valued at 20,262,000-K. — Of- this 
quantity, Kopparberg liin consumed one-fourth of the total. 

The production of other metals in Sweden last year, and in 
1898, was as follows:—Gold, 106 kilos. (1898, 126 kilos.) ; 
silver, 2290 kilos. (2032) ; lead, 1606 tons (1559); copper, 198 
tons (235). 

Finally, as to the output of coal—a question of great 
importance. 

Just now in Sweden and in this country we learn that 
seven mines were being worked, all situated in the extreme 
south, whence 240,000 tons were raised, valued at 1,800,000 K. 
Of this 51-2 per cent. were “‘No. 1” and 40-5 per cent. 
“No.2” coals. The coals are anthracite, and of no use 
in the iron industry, but they are in much request now that 
British coals are so dear for domestic, railway purposes, &c. 
The output in 1894-99 has been as follows :— 


Tons. 
1899 239,344 


70,000, of which over 50,000 were water power. The hands 
employed in the Swedish mining industry last year numbered 
13,000, of which nearly 70 percent. were engaged in iron mining, 
&e. Of the hands employed just 500 were women, of whom 
about one-half were employed at the iron mines. Of the 


total 154 were under eighteen. There were 640 accidents in 
the industry, 22 being fatal. 


— 
| 
| 
| | 
| 
| 
7 | Thus the manufacture during this period has been 164,276 
. 
| 
| 
ee Gefleborg liin showed the highest average production, viz., 
| | 
| 
| 
| 
Last year 39,700 tons of bars were produced by forging, 
and 128,487 tons by rolling, and the following interesting 
| table shows the relative progress of the two methcds during 
the period 1894-99 :— 
bars, 14-8 per cent. from ingot metal, and O- per cent. from 
blister steel, whilst with rolled bars the figures were, 
| 
| 
| 
1899... 9063 .. .. 268-6 
| 
The quantity of ferrous rock broken out under ground last 
i year amounted to 1,712,000 tons by 3946 hands, of 434 tons 
ee Of the motors used in the mining industry (1682) 1145 were 
turbines and 358 steam motors, their total horse-power being 
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GREAT CENTRAL RATILWAY.— VICTORIA 
STATION, NOTTINGHAM. 


Ir is to the co-operation and joint action of the Great 
Central and Great Northern Railway companies that 
Nottingham is indebted for the possession of a station 
which she has long needed, and to which she has for some 
few years been anxiously looking forward. In all such 
important points as accommodation, suitability of situa- 
tion, convenience, and general public arrangements, this 
handsome structure constitutes a valuable commercial 
entrepét and an additional ornament to the ancient city. 
The site is essentially low-level, as is distinctly shown 
by the high retaining walls in one of the engravings 
above. This is an exterior end view of the approach to 
the station, with the awning platforms in the foreground, the | 
interior of the station being hidden by the large glassscreens | 
forming the gables of the central and side spans of the roof. 
The area of the site, which was excavated to an average | 
depth of 40ft., may be approximately considered to extend, 
in the general plan page71, from Lower Parliament-street on | 
the south to the northern approach near Windsor-street, | 


to require blasting, and the remainder of a softer and | 
more tractable character. The actual demolition effected | 
by the clearing of this extensive area, including thirteen 

acres, was, like the cost of it, very considerable ; but it 

swept away and destroyed a large amount of insanitary 

and old property of the slum description, which is un- 

questionably a benefit to the town. If, therefore, 

unavoidably, the removal of some of the ancient land- 

marks and interesting relics of bygone days took place, 

still upon the whole there were in all fairness extenuating 

| circumstances. 

The joint station, similarly to all those upon the Great 
Central system, is laid out upon the island platform 
principle, and the general arrangements of the platforms 
themselves, twelve in number, rail tracks, of which there 
are fourteen, sidings, road and foot bridges, and the 
| booking-hall, are given so fully in the general plan as to 
| call for no further description. It will be observed that | 

| the booking-hall and the accompanying offices forming 


the entrance to the station from the highway are on a 
| level with Mansfield-street and the footbridges connect- 


and to have a length of 1800ft. and an average width of | ing the opposite sides of the station. Platform No. 7 is 


about 250ft. Over half a million cubic yards of material 


allotted to the main up passenger traffic, and No. 4 to | 


other: two, while the up and down gcods trains are sent 
through the station close to the side walls. 

An elevation of the main entrance to the station is 
illustrated on page 71. It has a frontage of 250ft., and a 
central clock tower over 100ft. in height. The building, 
which is after the Renaissance style, is built partly of 
Nottingham pressed bricks and partly of Darley Dale 
stone, the latter material greatly preponderating. For a 
height of some 24ft. from the eal level the whole strue- 
ture is faced with stone. The upper part, including the 
first floor, is constructed cf brickwork and stone dressings, 
but the frieze, gables, and dormers are of stonework. 
Similarly to the rest of the building, the lower portion of 
the clock tower is built cf stone with red bricks above, 
relieved by ornamental stonework. The clock has four 
faces, and will be lighted at night by electricity. The 
booking-hall is 105ft. long, 65ft. broad, and 36ft. high, 
and contains ample accommodation for the two separate 
booking offices of the Great Central and the Great 
Northern lines. A steel footbridge, 25ft. in width, for 
passengers, shown in the general plan, connects the 
booking-hall with the main platforms. 

A reference to the plan will indicate that there are four 


were excavated, consisting partly of rock sufficiently hard | that of the down, and a third track runs between the | blocks of buildings, A A A A, springing from the level of 
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the main central platforms of the station, each of which 
has a length of 1300ft. by a width of 70ft. The roof, the 
details of which will be subsequently illustrated and 
described, is of steel of the open-web type, and the 
principals are carried on steel columns of a box form, 
rising to a height of 43ft. above the platforms. The walls 
of these four buildings, which consist of a ground and a 
first-floor storey, are all faced with light buff-coloured 
glazed bricks, relieved by courses and dressings of terra- 
cotta of a darker tint. In the two photographs— 
page 70—the architectural details of these structures are 
well exhibited, as well as the general features of the whole 
interior of the station. The ground floor of the blocks 
consists of waiting, dining, and refreshment rooms, while 
the upper portion is devoted to offices for the use of the 
staff of the joint companies. In addition to the work 
above ground, a very considerable amount lies under- 
veath the station, comprising a luggage subway 14ft. 6in. 
wide and 13ft. in. height. It was also necessary to make 
special arrangements for dealing with the drainage, which 
is .effected by means of culverts, 3ft. in diameter. 
The water, gas, and electrical pipes and cables are 
similarly provided for, so that they can be inspected 
and, when necessary, repaired and replaced, without 
interfering with any of the permanent works above them. 
As the whole of the roof is glazed, the effect of the large 
area of light-coloured walls is to render the station 
more than usually bright and lively. : 

A general cross section of the station from rail level to 
lantern ridge is given in Fig. 6, page 71, which explains 
itself. There is just one feature in the design that differs 
from some of those in ordinary use, and that is, that 
instead of the central and side spans meeting over the 
saine support, these are separated by small intermediate 
valley spans, 18ft. 6in. in width, springing from the centre 
of the side columns. The inside measurement of these 
small spans is equal to the width of the station buildings, 
and where the main roof passes through them the inter- 
mediate spans are replaced by the great roofs uf the 
buildings themselves. A half skeleton elevation through 
the centre bay is shown in lig. 7, with the awning roofs 
broken. They consist of seven spans of 30ft., which, with 
the half one joining them to the main roof, makes a total 
length of 225ft. The principals of the roof are spaced 
15ft. apart, one half of them being carried directly by the 
columns or steel standards, and the other half resting 
upon the centre of the trussed girders, which are 30ft. in 
span. A reference to the cross section in Fig. 6 will show 
that these girders are in pairs, which allows of the guttering 
being placed lower down and assists the flow of water from 
above. The wind ties, bracing the whole roof together, 
are steel rods l}in. in diameter and extend over two 
entire bays. A cast iron gutter, 18in. by 9in., rests upon 
brackets carried by truss girders 30ft. in span. The 
general design of the framework of the metallic glazed 
screens, which are well shown in the engraving on 
page 70, is given in Fig. 7, where the main roof 
terminates along the line A B. It may be noticed thatthe 
vertical truss in the figure acts as an open-web buttress 
or counterfort to the face or elevation of the screen, 
which in the central span has a very considerable area. 
Further details will be added respecting this part of 
the steel work. 

(To be continued.) 


SCOTCH PIG IRON. 


THe official returns of the Scottish Ironmasters’ Association of 
the production, consumption, exports, and stocks of Scotch pig 
iron--including hematite and basic—for the year 1900, are as 
follow :— 


1209. 1899. Increase. Decrease 


| 

| Tons. Tons. Tons, Tons. 

Production— | | 
As per makers returas .. 1,153,896 1,166,838 12,942 
Consumption— | | 
In foundries... .. 295,588 189,558 | 105,980 
In malleable iron and steel) | 


works ... 669,253 778,005; — 109,652 
64,791 968,463 3,672 
Exports — | 
Foreign.. .. .. .. .. ..| 157,817, 147,484 | 10,883 
Coastwise .. .. .. .. 168,354 159,152 | 9,202 
Railto England... .. .. . 5,328 5,044 234 


331,499 311,680 19,819 
Total consumption and exports) 1,296,290 1,280,143 | 16,147 — 


Stocks, as on 3lst December— | 


In Connal’s stores .. . -| 71,286 245,258 — | 173,972 
In makers’ yards .. .. ..| 63,360 31,782 | 31,578 | — 
| 134,646 277,040 | — 142,894 
Furnaces. 
1900. 1399. 
Number of furnaces in blast on 3lst Docember .. .. 83 as 
Average number of furnaces in blast for the year.. .. 83-61... 83 
Summary. 
Total stock at 3lst December, 1899 .. .. .. 277,040 
Add production for 1900.. .. .. .. .. «+ 1,158,896 
1,430,936 
Deduct total deliveries for 1900 .. .. .. ..  «. 1,296,290 
Total stock at 31st December, 1900 .. .. .. .. .. 184,646 


it will be observed that while the output of pig iron in 1900 has 
been 12,942 tons less than in the preceding year, the consumption 
shows a decrease of 3672 tons, and the private stocks in makers’ 
yards—which are only disclosed at the end of each year—are 
31,578 tons larger than they were at the end of 1899. ‘These are 
unfavourable features, which were not generally anticipated, and 
have accordingly had a depressing effect on the market. On the 
other hand, the shipments abroad of Scotch pig iron show an 
increase of 10,333 tons. The imports of English iron into Scotland 
show a decrease in the past year of 156,000 tons, and it may be 
open to doubt whether the quantities brought from America and 
the Continent have fee like made up for the decrease in the 
arrivals from England. When the whole figures are considered, 


the inference seems all but irresistible that the volume of the 
home trade in iron in Scotland in the past year has fallen consider- 
ably short of that of 1899, 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


A QUESTION OF LANGUAGE, 


Sir,—As you are probably aware, it was announced some weeks 
ago that the German Emperor has issued a decree rendering the 
English language a regular subject of instruction in all the gram- 
mar schools of his country. Henceforth, while French is optional 
in the higher classes of the schools, acquisition of English is com- 
pulsory upon all the students in every class. Commenting on this 
order, some of our newspaper journalists have made the obvious 
remark that it is dictated by self-interest rather than by a love of 
England ; and they have proceeded to assert that the example is 
important to Englishmen, that it will be a misfortune if the decree 
tempts us to be neglectful in learning German, and that it is much 
to be regretted that we have no central authority which can issue 
a similar ordinance. 

In venturing to express a doubt whether there may not be some 
exaggeration in the admiration exhibited by these writers for 
German methods, and perhaps some slight confusion of thought in 
their comparison of the practical value of the English and the 
German languages, I desire to make two limitations and one ex- 
planation of my argument. In the first place, by English I mean 
the language written and spoken here and in the United States. 
By Englishman I mean Briton, American being usually included. 
In the second place, this letter is not addressed to schoolboys ; 
rather to the parents of such. In the third place, it is by no 
means intended to deny the importance of a working knowledge 
of the German tongue ; in any department of technology, as well 
as of pure science, German is useful and convenient ; in any sub- 
ject remotely related to chemistry, a power of reading German is 
almost, if not quite, as iediepenaile to an Englishman as the 
ability to understand English. 

Yet putting aside all feelings of patriotism so far as is practicable, 
I cannot honestly grant that German is so important a language 
as English ; nor in the present state of commerce can I altogether 
admit that if an Englisbman should speak and understand one 
language besides his own—and, of course, he ought to understand 
several others—-that one language, or the most conspicuous among 
those others, should be German. My position is this: assuming a 
man engaged in any department of industry brought suddenly into 
the world without a power of reading or speaking any civilised 
tongue, it would be to his best interest to learn English first, and 
then, not German or French, but some other less widespread 
language selected according to his special and personal require- 
ments. In pure science, physics, chemistry, and physiology, 
German is probably quite as essential as English ; but | am now 
concerned principally with the man of affairs. 

Except among the ranks of the more enlightened professional 
educators of youth, there is much mental obscurity as to the true 
function of a school. A boy is not sent to school primarily to learn 
things—languages and the like—he is sent to learn to learn. In 
the infant school he is to learn obedience, and to receive his 
earliest lessons in the art of acquisition. Abstract considerations 
are too deep for him ; he is first taught that two apples and two 
apples make four apples, then he is shown that two apples cannot 
be added to two oranges ; gradually the concrete side of the ques- 
tion is dropped, he learns that if two apples and two apples make 
four apples, two bricks and two bricks make four bricks ; and finally 
he arrives at the generalisation—which is the one text of the whole 
sermon—that twice two are four whenever those two twos are 
magnitudes capable of combination. The power of learning comes 
by learning ; and it is of comparatively little importance what the 
boy learns as long as he learns to learn. If it be possible to select 
some subject which is at once useful in itself, and a good, or, 
rather, one of the best, exercises in the acquisition of the learning 
faculty, so much the better ; but the advantage of that subject de- 
pends on the supposition that the matter of the learning remains 
permanently in the boy’s brain as well as the manner, and still 
more emphatically on the supposition that the manner is not sacri- 
ficed in acquiring the matter usefully. General experience seems 
to show very plainly that there are great difficulties in the way of 
discovering more than a very few subjects fit to be taught in 
school which are really useful in themselves ; whereas it is mani- 
festly desirable to roan fg a fair number of various subjects in the 
educational course, not only to avoid mental surfeit and disgust, 
but also to bring into play different lines of reasoning from different 
descriptions of facts. The experience of centuries proves that the 
best subjects for school use are perhaps almost the least intrinsi- 
eally useful—Latin and Greek, and the kind of abstract argu- 
ment to be found so prominently in Euclid. The dead languages 
are of very little utility to the bulk of mankind after school days 
are over, and few adults ever employ Euclid’s methods in practice. 
Yet these subjects are useful to the schoolmaster, probably by very 
reason of their apparent uselessness, The dead languages are 
dead, and never change; their grammar is strict, invariable, 
logical. Euclid is pure unadulterated logic. The modern lan- 
guages are less logical in their forms and grammar, applied 
mathematics in its processes ; all are more or less constantly in a 
state of flux. The slang of to-day is the idiom of to-morrow, the 
archaism of next week ; now we calculate by sheer arithmetic, 
now by logarithms, now by algebraical methods, now by a 
machine. Moreover, it is matter of notoriety that the adult does 
not retain more than a tithe of the school knowledge he has pain- 
fully acquired in his early days; he does retain the faculty of 
digesting fresh knowledge, and if he retain this, yet lose every- 
thing else, his youth has not been spent in vain. Such being the 
case, there is no valid reason to insist on the teaching of German 
or French, or any other particular subject being compulsory in 
schools ; the curriculum in those establishments is properly left to 
the choice of the judicious pedagogue. He may change the 
course of study to suit the intellect of individual boys, as the 
physician prescribes different tonics to different patients for the 
same purpose. The layman’s duty is to se’ect his son’s master or 
his own doctor with what of acumen he may, not to stipulate for 
certain drugs or certain methods of instruction. 

It is difficult to write on a question of this character without 
being guilty—in appearance, if not in fact—of gross exagge- 
ration. Nevertheless, within due limits, the same line of 
argument applies to the education given in colleges and uni- 
versities. The soldier must be drilled periodically after he 
has emerged from the recruit stage, in order to keep him 
in habits of discipline, although we are constantly being told 
just now that his only duty is to shoot straight. The boy who 
leaves school has not tinished learning how to learn ; he has assimi- 
lated many lessons, but others less agreeable await him. He has 
still to abandon that inherent cast of mind which is so profoundly 
expressed in Hazlitt’s phrase that no young man ever believes him- 
self to be mortal. This, perhaps, he may never realise fully before 
he has fought and lost his first single combat with the world ; but 
the notion may be badly shaken at the university. When a boy 
has been through school and college, and when after a few terms 
at the ‘Varsity he shows signs of having, humanly speaking, 
mastered the art of acquiring knowledge, then is the time for him 
to attack those special subjects by means of which he proposes to 
earn his living, or to distinguish himself in after life ; and then 
also, fortunately, is the time when he is best equipped by age and 
disposition to master those special subjects most quickly, most 
thoroughly, most permanently. 

The demand for ‘technical education,” as the expression is 
used by politicians and understood by the public, in this country at 
all events, is a demand for the inversion of the order of educa- 
tional methods which I have already laid down. It is proposed 
that the youthful brain shall be stuffed more or less forcibly with 
a host of isolated facts and theories while it is still in a highly 
immature stage of development. The method has two funda- 
mental defects ; first, the operation is carried out before the 


physicianly schoolmaster—if he deserve that epithet—has had a 
proper opportunity of seeing whether the individual brain is really 
competent to retain more than the ‘three R.’s ;” secondly, the 
operation is begun before even a good brain has. been taught how 
to assimilate and collate facts and theories usefully. It is as 
necessary that the human brain shall be swept and garnished — 
swept of infant cobwebs and garnished with reasoning faculties 
before it is stored with specialised knowledge as that the athlete 
shall be trained before he is permitted to race ; yet our politicians 
miss the danger of mental overcrowding while they are keenly 
alive to the perils of the domiciliary variety. We do need technical 
education—need it badly—in the proper sense, among our employers, 
our professional men, our experts of whatever class; but we do 
not need the sort of technical education which gives everybody a 
smattering of knowledge, and makes Jack think himself as good as 
his master. We do require a higher average of technical know. 
ledge; but we must attain it by raising the intellectual 
level of the upper ranks of our technicians, not by prc- 
ducing a dead level of dangerous mediocrity, A tht 
country may have the same a altitude as a Switzer- 
land; it will not possess the beauty and_healthfuincs; 
inseparable from mountains. The case will probably be carried to 
a higher court, and therefore it may not be discussed ; but one is 
free to express a fervent hope that the judgment given by Justices 
Wills and Kennedy on December 20th last in the matter of science 
and art classes in ‘‘evening continuation” schools as opened 
prematurely to youths at the expense of the ratepayer, may not Le 
reversed on appeal. 

I have said that English is a more important language than 
German or any other tongue. To the Englishman this is a self- 
evident proposition, unless a denial thereof form a plank in the 
platform of the Little Englander. Looking at the matter as 
dispassicnately as may be, | am bound to hold this view ; but the 
difference cannot be expressed in figures. It is not fair to say 
that English is spoken by two nations while other tongues are 
F eg by one ; for it were ridiculous to include all the subjects of 
the British flag as one nation, asserting by implication that one 
nation is commercially equal to another nation—the United States 
to Turkey. Nor can we reckon by heads, or else Russian or 
Chinese would presumably hold the field. There are English- 
speaking people in every remote corner of the globe—-remote even 
from a British colony. A knowledge of our language shall take « 
man round the world, intoevery port. Acquaintance with German 
opens Germany to the Englishman ; acquaintance with English 
opens the world to the German, ; 

It is a dream of the future that there shall be one universal 
language ; nay, in the departments of science and industry, it is 
more than a dream ; it is a realisable aspiration, That language 
must be English, there is no help for it. We cannot desire that 
other tongues should become extinct ; this were a severe loss to 
civilisation. Languages which have been used by a Dante, a Cer 
vantes, a Schiller, a Voltaire, are necessarily and properly immortal. 
If patriotism be a virtue in Englishmen, it is a virtue in the 
Frenchman ; we may not ask him to forget his mother tongue. 
Neither can we supersede every existing language by an artificial 
polyglot vocabulary. This has been tried by an experiment fore 
doomed to failure. With assistance from numerous philologists, 
or the compilers of commercial ‘‘ codes,” we might saapres | create 
a speech simpler and better than “ Volapiik ;" who shall create 
the Shakspere or the Addison to sanction it ! 

There is, indeed, no reason why the universal employment of 
one language for pu s of trade and science should injure 
others, In days gone by diplomacy used Latin ; more recently it 
employs French. All that is needed is that every boy throughout 
the world shall learn his mother tongue and one another, and that 
other must be—is already beginning to be—English. If an Eng 
lishman and a German meet, and the latter understands 
English, what is the Englishman the better of a knowledge 
of German! If the men be Greek and Gentile, and_ both 
know English, what does either suffer! It cannot be denied 
that English is the fittest language to survive the internationa! 
competition of to-day. It has the largest vocabulary; it ha- 
cast the slough of redundant terminations, the absurdit) 
of gender apart from sex ; it lends itself better than any other 
tongue to the manufacture or adoption of new words to meet the 
requirements of new branches of investigation. We do not lock 
askance at a word because it is borrowed from the Dutch, the 
Turkish, the Hindustani, or the native dialects of Polynesia ; there 
is no outcry in England for the ‘‘ Anglo-Saxon-isation” of the 
language. Our cumbrous and non-phonetic orthography is cer- 
tainly a disadvantage, at least from the foreigner's standpoint ; 
but this is a defect which would undoubtedly cure itself in time. 

In a recent book written by one of our modern professional 
humorists there will be found a remark that seems to have a 
good deal of truth init. The author speaks of those Englishraen 
who travel on the Continent and are ignorant of every tongue but 
their own as notable pioneers of civilisation, The English or 
American tourist has, or is reputed to have, a pocket full of gold, 
which must be emptied by the natives. He cannot speak, and 
will not learn, the local language ; but he has money. Therefore 
his entertainers are forced to acquire English in order that they 
may share in his plunder. Hitherto educated people have gene 
rally agreed to regard this typical individual as conceited and 
something of a fool; but there is clearly another side to the 
matter. He is really bribing the European nations to learn 
English, a thing perhaps their own inclinations and sufficiency, 
uncombated by greed and self-interest, would prevent their doing. 
Does he not merit the name of civiliser after all, and is he not cun- 
sequently a public benefactor ? 

And now the German Emperor follows suit by ordering all his 
subjects to learn English. hen the rising generation shall have 
grown up every German will be able to speak our language ; how 
shall we be benefited by being able to speak theirs! They will 
continue for internal purposes to write in German, and we :ust 
continue to be able to read it. In the markets of the world the 
German, the American, the Englishman, alike will use English ; the 
Frenchman, the Spaniard, the Italian, and the others, each in a 
small minority, must find some common medium cf intercourse. 
What shall it be but English / Surely our business, while knowing 
just enough of foreign languages to deal with people still ignorant 
of ours, is rather to maintain our constitutional conservatism ; and 
so to hasten the day when, except for purposes of pure literature, 
there shall be only one language—that language which derives sus- 
tenance from every tongue ever spoken by mankind, that language 
of unrivalled flexibility, of unparalleled power of expression : 
which is alike sufficient to the needs of the poet, the man of 
science, the trader, and the journalist ; that language which has 
been moulded into shape a beauty in the Bible, and by Milton, 
by Bacon, by Gibbon. ONLOOKERe 

London, N., January 8th. 


BRITISH Versus AMERICAN MACHINERY, 


Str,—I have read your article on ‘“‘ American Competition” with 
great interest. I agree with you in finding fault with the incessant 

lauding of American and belittling of British engineering skill. 
British engineers have often just cause to complain of the pro- 
minence given by leading daily newspapers to ‘‘ American skill” 
and ‘‘American Engineering ability.” to devise machinery superior 
to British, while there are no grounds whatever for such statements, 
as practical and business men are aware that the labour-saving 
appliances in operation and obtainable in England are as efficient 
as any.in the world, and particularly so in labour-saving devices 
for the automatic manipulation of grain and coal. It was there- 
fore with some surprise I noticed a leading article a few days ago 
in a London daily to the effect that ‘‘ American industry A 
ahead of us in labour-saving devices, particularly in slaughter- 
house requisites, grain-handling appliances, and machinery for the 
mechanical a of coal.” 

I pass over the contention that slaughter-house appliances in 
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America are supericr to British, to join issue with regard to the 
alleged greater efticiency of American over British devices for the 
automatic handling of grain and coal. As we do not export grain, 
the ingenuity of the British engineer or millwright has never been 
required to design grain-loading machinery like the huge elevators 
at Chicago, but unloading machinery at our seaports is certainly 
not inferior in self-acting efficiency and economy to American ship- 
discharging appliances ; and as regards automatic conveying and 
elevating machinery in British and Irish mills used in the manu- 
facture of flour, meal, and pips our methods for many years 
were in the thoroughness of our automatic devices far in advance 
of American, and our grain mills are still not less completely self- 
acting in the passing of the products to and from the numerous 
machines employed in the process of flour and meal manufacture. 
The first completely automatic flour mill in the world was erected 
in 1880 for the late Mr. P. Boland in Dublin by a firm of London 
engineers, where I was general manager, and the first in 
Ungland and Scotland the following year at Doncaster and Glas- 
gow. From 1881 till 1886 automatic mills were erected all over the 
United Kingdom and Ireland, but it was not till the latter year that 
the complete self-acting system of manipulating the grain in mills by 
means of bucket elevators, spiraland band conveyors, was introduced 
into American mills, So much for the priority of labour-saving 
devices for grain in British mills, With regard to the automatic 
handling of coal, we possess a lead in labour-saving devices over 
America equally ahead. The three chief industries in which 
lubour-saving machinery to hanically ipulate coa) can be 
most largely used are (1) collieries, (2) gasworks, and (3) iron and 
steel works—the first being the producer, and the two latter the 
largest consumers of coal. At hundreds of British collieries the 
self-acting machinery for the loading, sorting, and cleaning of 
the coal leaves little room for improvement. In South Wales, the 
Midlands, Yorkshire, Durham, and Scotland the arrangements, 
efficiency, and economy of the automatic plant could hardly be 
made more perfe:t, as the coal tubs, as they are brought to the 
pit bank, are taken by a self-engaging chain to automatic tipplers, 
which discharge the coal in the tubs into mechanical sorting 
screens, Which sive it into the marketable products of large coal, 
medium, cobbles, nuts, beans, peas, and dross ; and these various 
sives and qualities are automatically loaded from the screens into 
the wagons by means of self-acting conveyor belts and bucket 
vlevators. In the use of labour-saving devices at collieries the 
Americans are certainly not ahead of us. 

Our superiority in labour-saving machinery in gasworks over 
America is particularly marked, and most frankly admitted by 
managers of American gasworks, many of whom have visited 
England recently to study the improvements. It can hardly be 
known to the general readers of THe ENGINEER that within the last 
few years a novel system of setting retorts has been adopted at 
numerous gasworks in England, with such success as relieves the 
stokers from the severe and hot labour of shoveling the coal iato 
the retorts, and at the same time reduces the cost of carbonising 
coal in gasworks over 50 per cent. In this new method the retorts 
are set at an angle of about 23 deg. from the horizontal, and the 
law of gravitation utilised to trim automatically the charge of coal 
in an even layer on the retort floor. In this almost labourless 
system of charging gas retorts, the coal, as it is brought to the 
works by wagon, barge, or ship, is lifted by a bucket elevator to a 
coal hopper fixed over the bench of retorts, and along the bottom 
of this Elpper measures on the shot pouch principle with cut-offs 
to determine the charge to each retort are arranged, so that by 
pulling a lever to operate the cut-offs the charge of coal in the 
measure falls through a shoot down and all over the floor of the 
retort. A distinguished American engineer, who recently in- 
spected this shot-pouch method of charging inclined retorts in 
kngland, wrote: ‘‘This system leaves me in no doubt about 
having established the right to be preferred over all other methods 
of charging gas retorts,” and Mr. Herring, the engineer-in-chief of 
the Edinburgh and Leith Gasworks a Birmingham boy has 
stated: ‘Any system but the shot-pouch is only half-way auto- 
matic in a retort-house.” The shot-pouch method of putting 
the charge of coal into retorts set at an incline of 33 deg. has 
reduced the cost per ton of coal carbonixed from 3s. to 1s. 3d. 
The cost in America is 4s, to 53, per ton. I anticipate, however, a 
wide adoption of the shot-pouch system in America, 

In our iron and steel works, where coal is consumed in huge 
quantities, labour-saving devices have not been so generally 
adopted as in gasworks, but this applies only to a few districts, as 
«ome of the steel works in the North of England and Scotland are 
equipped in the most efficient manner with automatic conveyors 
and elevators to distribute the coal to and remove the ashes from 
ranges of gas producers and rows of steam boilers, 

A few months ago I had the pleasure of conducting a gentle- 
man connected with the management of Carnegie’s great steel 
works at Pittsburgh, over several British works, and he unhesita- 
tingly admitted the automatic coal-handling plant in operation at 
modern steel works near Glasgow was in every way superior to 
anything he had seen in America. Let me describe the system in 
use at a Glasgow steel works to deal automatically with the coal in 
~upport of my statement that America is not ahead of us in the 
use of labour-saving coal-handling machinery in the greatest coal- 
consuming works of both countries—steel and gasworks, In the 
most modern Scottish steel works the coal wagons are brought over 
a receiving hopper, where hydraulic rams are put in motion, which 
raise and empty the coal in the wagons into the hopper. ‘T'wo 
wagons, each holding 10 tons of coal, can be emptied in four 
minutes. In the bottom of the hopper a conveyor is fitted which 
carries the coal to a large bucket elevator. ‘This elevator lifts the 
coal to a height of 50ft., and delivers it into several rows of con- 
veyors, which distribute it into the feeding hoppers of ranges of 
gas producers. My American friend frankly admitted they had 
no such efficient and economical labour-saving machinery at any 
steel works in America, Equally comp!ete systems of automatic 
coal and ash-conveying machinery are in operation all over England, 
at cement works, breweries, chemical factories, dye works, cotton 
und wool raills, and British engineers believe it is only ‘‘ budding 
novelists " on some daily newspapers who can be responsible for 
the oft-repeated and silly statements about ‘‘ American labour- 
saving devices being far ahead of British.” 

Cleveden, Smethwick, January 12th, 


GinBert LITTLE. 


SUPERHEATING BY THROTTLING. 


Sin, Will you kindly enlighten me on a few points in connection 
with your critique of Mr. Davey’s book on ‘‘ Pumping Machinery ” 
contained in your issue of November 30th, 1900, which I have 
since tried by inquiry and thought to fathom, without much 
satisfaction to myself 

The points | mean relate to the author's prediction as to the 
future ideal boiler and engine pressures, You remark that you do 
not see why there should be less waste of heat with initially-satu- 
rated steam than with initially-superheated steam by steam-pipe 
radiation, Do you mean that the steam from the boiler at 260 lb. 
pressure is initially saturated—which, of course, it is—or do you 
imply that the throttling process at the engine decreases the dry- 
ness fraction of the steam in the pipe by congesting its flow or 
otherwise reducing its latent heat / 

What I really wish to know is whether any decision or result 
has been arrived at by modern experts with regard to the effect 
reducing or throttling has on steam direct from a boiler without 
superheating, also if reducing steam by a reducing valve has the 
same effect as wire-drawing it through a stop valve. . 

T believe I was taught at college that reducing or throttling 
steam toa lower pressure superheated the steam at the latter 
pressure, but as the result of my inquiries I find that the ordinary 
engineers of my acquaintance hold widely different ideas on this 
question, 

I shall be extremely obliged to you, Sir, if you will inform me or 
put me in the way of obtaining the latest results and ideas in con- 


nection with this question; and also, if the engine is 30 yards from 
the boiler, ought the reducing to take place at the boiler or the 
engine for the best results / 
6, Westoe-parade, South Shields, 
January 6th. 


[There is no doubt at all that throttling expansion, by whatever 
means produced, results in superheating dry saturated steam or 
partially drying wet steam. For the same degree of throttle drop 
of pressure the amount of this effect produced does, | think, 
depend in a large degree upon the mode of throttling or wire-draw- 
ing—upon the shapes of the passages chiefly, I think. The loss by 
radiation in steam pipes depends on ti.e covering and on the tem- 
perature, but still more upon the dryness or wetness of the steam 
and of the inside walls of the pipe. Thus, if there be a choice 
between throttling at the boiler and close to the engine, undoubt- 
edly throttling at the boiler is preferable. I stated in my review 
of Mr. Davey’s book that there would be less steam-pipe loss with 
superheated steam than with saturated steam of equally high tem- 
perature—this on account of the dryness, upon which so much 
depends, If | put this statement in a negative interrogative form, 
that would be partly “meant sarcastic” as contrasted with 
Mr. Davey’s opposite advocacy of high-pressure saturated steam in 
preference to superheated steam. 

I, of course, advocate high pressure and high temperature as 
far as these can be managed along with avoidance of excessive 
wear and leakage ; but I advocate superheating under all circum- 
stances to that degree needed to procure dryness throughout in 
every part where wetness is injurious, the superheat being the 
means of counteracting the unavoidable influences—of many kinds 
—tending towards wetness, 

The question as to the degree of superheating attained by 
sudden expansion depends upon how much mechanical work the 
steam is given opportunity to do during the expansion, Such 
work may be done on friction on the solid sides of the passages. 
Such frictional work produces heat, but (1) it is not known that 
it «// goes to the production of heat--indeed, some of it certainly 
goes in the creation of electrical current and electrical charge— 
and (2) some of the heat so produced heats the iron and not the 
steam. Then such work may be, and necessarily is, done in de- 
veloping kinetic energy in the steam. The quantity of kinetic 
energy so produced depends greatly on circumstances. It is 
supposed that always the free drop of pressure-that part of it not 
absorbed by frictional resistance—is directly spent in producing 
kinetic energy in the steam, in the form of eddy motion if there 
be not free outflow. If all the indicator diagram work of the 
suddenly-expanding steam be expended in these two ways, then 
the wire-drawing produces no superheating, but on the contrary 
produces partial condensation. 


Jas. A. Watts. 


lhe superheat only appears subse- 
quently after, and in so far as, the directly-produced kinetic 
energy is rnbbed down by frictional and viscous resistances into 
heat. Neither Rankine nor any other reliable authority on ther- 
modynamics ever stated other than this. The degree to which 
the superheat actually appears, therefore, depends upon how far 
the circumstances of the expansion lead to the conversion into heat 
in the steam itself of the energy spent in overcoming friction on 
the solid walls of the passages and of the generated kinetic energy 
in the steam. The kinetic energy of eddy motion in the steam is 
not heat, and the corresponding superheat can only appear after 
the eddies are rubbed out of existence—that is, after the steam 
has been reduced to quietude—by viscous and frictional resist- 
ances. It is evident that the circumstances tending more or less 
to this result vary enormously. In this way, I believe, has arisen 
the variety of opinion found among engineers as to the correctness 
of the view that wire-drawing leads to superheating. 

Prof. Carpenter's dryness meter is based on the assumption that 
all the kinetic energy of outflow is rubbed down into heat in this 
way. I have always thought that this was too loose an assump- 
tion upon which to base an accurate measuring instrument. 
Latterly experience has shown that the instrument is not nearly 
so trustworthy as it was at first imagined to be.— Your Reviewer}. 


WATER SUPPLY. 


Sin, --From recent contributions to your correspondence column, 
it would seem that the discussion on ‘‘ Water Supply” was 
originally supposed to be in the ‘‘relationship between the cost of 
water wasted and the cost of detection and prevention of waste.” | 
have not been fortunate enough to read the papers and letters 
which seem to have appeared on this subject, and I may therefore 
be to some extent missing the point. _ My object, however, in 
writing now is to ask if some one of your earlier contributors would 
be good enough to explain in what way one can possibly be bene- 
fited by a discussion under such a title. 

That a certain relationship does exist in every case is, no doubt, 
indisputable, but it seems to me that it must depend on so many 
local considerations, that it is impossible to fix anything like a 
general rule, and to attempt to do so would merely tend to mislead 
those who are not familiar with the problems of water supply, and 
who should therefore, if in difficulties, consult a specialist in the 
usual way. 

In the first place, the “‘cost of water wasted” may vary from 
nothing at all to a very large sum indeed, and is in most cases 
quite irrespective of the average price obtained for water in the 
district, this being perhaps the most common basis adopted in 
calculating the saving effected by the reduction of waste. 

An example of the first case may be taken as that of a town 
supplied by gravitation from springs. The available supply is much 
in excess of the present needs of the town ; the water is unfiltered, 
and the mains and other works are designed to meet an increase in 
population which is not to any material extent taking place. It is 
known that a great deal of waste goes on in-the town, but it is 
thought unnecessary to take means to stop it, other than that 
superficial supervision which must be assumed to be common to all 
undertakings, as without it no supply in the country could be main- 
tained. So long, therefore, as the limit of supply be not approached 
to a dangerous extent in this town, it might fairly be held that the 
cost of the water wasted is, disregarding such side issues as sewage 
disposal, absolutely nil. 

The second case may be exemplified by that of a town supplied 
from deep wells by pumping. The growth of population and 
general water requirements at one time strained the works to their 
utmost, making it appear that a new source would have to be tapped, 
and also the existing distributing mains enlarged. It was wenltaad, 
however, that the consumption was excessive, and a system of waste 
prevention and detection was initiated and vigorously carried out, 
with the effect that the consumption was reduced to such an extent 
that the ae for new works was obviated, or, at any rate, indefi- 
nitely postponed. In this case the cost of the water wasted before 
the limit of the undertaking was reached was merely that of pumping 
it, with an addition due to the extra wear and tear of the pumping 
plant, and also to the interest in a certain proportion of the capital 
cost of sundry items of the works. After the limit was reached, 
however, the value of the water saved by the reduction of waste 
had an added value, to be calculated on the cost of the new works 
rendered unnecessary by such savings. It is improbable that 
these works would have been constructed to deal only with such a 
quantity as that saved, but with a very much greater quantity, and 
_ —— value of the water has therefore been very great 
indeed. 

Innumerable modifications on these two examples readily present 
themselves, and all tend to show, in my-opinion, that each case 
must stand on its own peculiar merits. 

The ‘‘ cost of detection and prevention of waste ” is quite as in- 
definite. Taking as a minimum the supervision assumed to be 
common to all undertakings, it is obvious that the cost per quantum 
of reducing waste must increase rapidly as the reduction takes 
place. This is, of course, partly due to the progressive decrease 
in quantity of waste remaining to be dealt with, but it is also due 
to the more elaborate and expensive methods rendered necessary 


from time to time as the waste Lecomes reduced in quantity, and 
therefore more difficult of prevention and detection. It 1s un- 
necessary, I think, to illustrate my meaning by citing examples, 
and it is quite conceivable that the waste in a town might 
brought down to such a low figure that to reduce it further would 
— an annual expenditure greater than that of increasing the 
supply. 

There is no engineering subject less amenable to the application 
of the general rule than water supply, each undertaking having its 
own peculiarities from the source to the consumer's tap, and it is 
for this reason that it seems to me so unprofitable to carry on a 
discussion on that most indefinite branch of the subject mentioned 
above. I do not for a moment wish to depreciate the kindly 
action of those engineers who have reduced the waste in their 
respective districts, and have given the results of their labours to 
their professional brethren, but the deductions drawn from them 
are frequently most extravagant, and in any case cannot be 
accepted as statements of fact, but merely as expressions of 
opinion, the correctness of which no one not fully conver- 
sant with the local circumstances can judge. Of course, 
if all the salient points of the supply system were dealt 
with in conjunction with these experiences the latter would 
be of great interest, and possibly of some value, but every 
engineer can so easily form his own opinion on the possibilities of 
waste-reducing systems by experimenting on small representative 
districts in his own town, that I question very much if there is 
ag | real need for the publication of such elaborate reports. 

f I might suggest, however, a profitable subject for discussion 
it is ‘the advisability, or otherwise, of universal metering.” This 
question has been so forced on our notice, chiefly by meter manu- 
facturers no doubt, but also by the dissatisfied consumer, that if 
every water engineer could be induced to apply the principle in 
imagination to the undertaking with which he is best acquainted, 
and to publish his deductions therefrom, a most valuable result 
would be attained. 


January 14th, R. Fran. 


SAFETY IN LIFTS. 

Sin.—We have just noticed your remarks in your issue of Friday 
last, in which you quote from Lieut-Col. Yorke’s report upon a 
recent accident, pointing out certain defects in the arrangement of 
the safety gear provided for the lift in question, and which his 
report condemns, As one of the largest British manufacturers of 
lifts, will you permit us to say, that though about 20 years ago such 
‘*safety gears” were almost the only ones known, we at that date, 
for our part, finally abandoned their use on lifts of every class, and 
we know that at least a few other makers of repute adopted a 
similar course with their more important passenger lifts. The 
result has been that in recent years very few machines have been 
fitted with the type of gear condemned. 

There is nevertheless a lamentable amount of apathy displayed 
by the public with regard to this very important matter, and the 
efforts of makers to raise the standard of safety do not meet with 
the support they should, if the extra safety involves an extra 
expenditure. This is more especially the case in the manufac- 
turing districts of the North. A. SMITH AND STEVENS. 

Queen’s-road, Battersea, London, 

January 16th. 


WATER POWERS OF CENTRAL CANADA. 


Ix connection with the gold mining industry now rapidly 
developing in these new Canadian goldfields, special attention 
should be directed to the exceptional facilities for economical work- 
ing afforded by the unlimited supplies of water power every where 
available for mining purposes. The water powers, numbering over 
seventy of importance in this section of Canada, at present running 
to waste, is simply enormous, and bas been estimated by some 
authorities at not less than seven millions of horse-power, the bulk 
of which can be utilixed ai small outlay. 

This power is fairly distributed throughout the whole mining 
region, and in no part of Canada is it more prolific and easily avail- 
able than in the Lake of the Woods, Manitou, Seine River, and 
Wabigoon goldtields. 

In these districts the majority of the working mines and location= 

in course of development are in close proximity to this greatest of 
all facilities for economical taining, and it is safe to estimate that 
there are few, if any, opened reefs at a greater distance than ten 
miles from this great factor for economical mining, which could be 
cheaply and effectually supplied to all of them by electrical trans- 
mission. 
_. The most important of these water powers are the magnificent 
falls at Keewatin—now bridled by a substantial stone dam—over 
which it is estimated seventy to one hundred thousand horse-power 
is always running, not yet utilised for any purpose whatever. 

Nothing is, however, clearer than that this is the destined power 
for crushing the unlimited supplies of auriferous ores of this large 
district, and are simply awaiting the necessary capital for their 
remunerative extraction. 

Owing to this important factor, taken in conjunction with the 
er unlimited supplies of lumber and timber for mining and 

uilding purposes, fuel, low cost of provisions, chéap transport by 
water, both inter-provincial and from United States ports on the 
lake, the necessaries of life are good, cheap, and abundant, in- 
cluding what would be considered luxuries elsewhere; viz., 
feathered game and water fowl, venison, and some of the finest 
fish on the American continent, and it is safe to say few other 
mining regions could support as large a population in comfort and 
abundance from its natural resources alone. 

The railway communications are all that can be desired, for not 
only does the great system of the Canadian Pacific Railway pass 
through this district—350 by 150 miles in area—communicating 
with the wharves on the Lake of the Woods at Rat Portage, but 
the Canadian Northern Railway has a section running through the 
southern portion of the district, connecting with the railway 
systems of the United States, so that this goldfield nas the 
advantage of competing lines for its gréat potential traffic, and is 
in direct touch with all ports on the Atlantic and Pacific coasts 
from which, owing to its central position, it is about equal distance, 
viz., 1500 miles. 

In addition to this, both the ports of Wabigoon and Rat 
a are distant only some 200 miles from Port Arthur and 
Fort William on Lake Superior, which are both ports for ocean 
cone, and from which vessels now trade to all parts of the 
world. 

This enables mining machinery, equipment, and supplies to be 
brought wholly by ocean steamers, and landed in close proximity 
to the mining region ata minimum of cost, which cannot fail to 
prove advantageous in the rapid and economical equipment of 
these mines now rapidly opening up. 

Taking into consideration all these exceptional facilities for 
economical mining and the almost inexhaustible resources of both 
high and low-grade auriferous ores, outlined and indicated in this 
and previous issues of the statistical analysis of gold returns, 
results, and discoveries, issued under the auspices of the Central 
Chamber of Mines, it is the opinion of those competent to judge 
that this goldfield cannot fail in the near future to take its justified 

ition as one of the most important gold-producing centres of 
the world; and should prove one of the—if not the-—most -import- 
ant of all-the industries: of the Dominion of Canada.—Manitoba 
Free Press. 


THE Corporation of Scarborough have refused to give 
their consent to the proposed tramway system which a private 
company is seeking power to lay down in the town, 
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TEMPORARY PUMPING PLANT, NEAR PLAWSWORTH 


ROYAL AGRICULTURAL SOCIETY OF ENGLAND. 


THE Royal Show will be held this year at Cardiff. It will 
open on June 26th and close on July 1st. Prizes in the 
implement department will be offered for portable oil engines, 
power not exceeding 15 B.H.P.; agricultural locomotive oil 
engines, power not exceeding 20 B.H.P., and for small ice- 
making plants suitable for dairy work, the output not to ex- 
ceed 4 ewt. in ten hours. Trials of these exhibits will be held 
about the time of the show in the showyard. Brake trials 
will be conducted in a covered and locked shed, and haulage 
tests of the locomotives will be made on suitable ground. 
All the oil engines will use the same quality of oil, specific 
gravity about °82, and if the judges consider it desirable a 
special trial of selected engines will be made with a cheaper 
oll. In judging, special attention will be paid to the suit- 
ability of the engines to farm work; strength, simplicity, 
durability, stability, and freedom from fouling will be strong 
points. Good workmanship, facility for repair, economy, 
governing, efficiency, cost, weight for power, arrangements 
and capacity for carrying water and oil will be carefully con- 
sidered in all the oil engines, and the means of starting and 
steering as well in the locomotives. 

In the trials of the refrigerating plants the power required 
will be tested, and the efficiency of the machines will be 
measured by the thermal units expended in the cooling of 


A TEMPORARY PUMPING PLANT. 


THERE have been numerous reports lately of damage to 
railways in this country owing to the floods caused by the 
heavy rains. A very serious source of anxiety. was brought 
about on the Team Valley section of the North-Eastern Rail- 
way near Plawsworth by a culvert which runs under the line 
becoming choked up. A portion of the line in this district 
runs on anembankment. The Chester Moor Colliery close by 
raised an embankment at right angles to run a branch line of 
rails to the mine, and by tipping the pit refuse along a third 
side have practically formed an enclosure surrounded by banks 


as high as the railwayembankments. Through thisenclosure | 


flowed a burn from the higher surrounding land, emptying 
itself by means of the culvert under the line. Owing, it is 
supposed, to the culvert having become blocked by some solid 


course its application is limited, but it has been found useful 
for the a, 5 2 of axles turned at the ends only. 

The other machine referred to is a modified form of the auto- 
| matic screw machine illustrated in detail on November 24th 
| last. It is shown below, Fig. 2, and calls for very little remark, 
| It is practically the horizontal type turned up on end. It is 
| intended for drilling, boring, and turning castings in which 
| long holes, say Gin. to Tin. long by only fin. to ,',in. in 
| diameter, have to bedrilled. By arranging the machine in 
| this way the chips fall clear and the holes can be drilled at a 
| high speed without danger of clogging. The turret holds six 
| tools. To start it the operator puts a casting in the chuck, 
| which he closes by pulling the lever at the top of the machine 
| He then presses another lever, not seen in the engraving, and 
| the machine goes through the number of operations, which 

may vary from one to six with the turret, and one or two in 


materials brought down with a heavy fall of rain, a lake, in | 


some places 30ft. deep, was formed. All kinds of means, | 


including dynamite, were adopted to reopen the culvert, but 
without avail, and the safety of the railway was so seriously 


threatened that it was decided by the railway company as a | 
last resort to instal a temporary pumping plant to reduce the | 
engulfed water. At first the company’s steam fire-engine | 


from Gateshead was brought into use, but the efforts to reduce 


the water level were futile. Asa last resort the Pulsometer | 


Engineering Company undertook the task, and erected a 


Fig. 1—-VERTICAL TURRET AXLE LATHE 


water. The attention of the judges will be directed to power 
taken compared ‘with output, quantity of water used in con- 
denser, attendance, nature of chemicals used and their cost, 
condition of atmosphere in insulated chamber ; in the case of 
compressors the capacity of the compressor with regard to 
the output and the price will also be considered. 


LIFE-SAVING APPARATUS AT THE Parts EXHIBITION, ~-The inter- 
national jury in the Antony Pollok competition of life-saving 
devices, which was held at the Paris Exhibition, have just issued 
their report. They state that the competition was narrowed down 
by the exclusion of appliances that were not destined for life- | 
saving in case of wreck, of devices which only allowed of the 
saving of individual persons, of floats that would have to be 
inflated or rafts that would only fioat with the sinking of the ship, 
and of methods for producing a calm at sea, as the time during 
which this could be done would necessarily be very limited. A 
considerable portion of the apparatus exhibited came under these 
heads, and had to be excluded, and the jury regret that none of the 
other exhibits were of sufficient value to warrant them in awarding | 
the full prize of 100,000f. Nevertheless the Roper inventions were 
meritorious on account of their simplicity, and the steel boats and 
rafts and appliances for launching them seemed to offer every | 
possible guarantee of safety. The jury consequently decided to 
award Mr, Roper 10,000. 


| October 6th last year we illustrated and described in detail a | 
| vertical cross-turret lathe made by this company. This con- 


No. 9 Pulsometer on a raft floating on 35ft. of water. Views 
of the arrangements are given above. In one view taken 
from the inain line embankment the Chester Moor Colliery 


may be seen in the background. On the siding is a North- | 
Eastern tank engine which supplies steam tothe pump. The ; 


chutes for carrying the water from the delivery pipe are 
suspended by wire ropes stretched right across the flood and 
secured to the rails on the main line and sidings. The other 
view, showing the main line embankment, gives a good idea 
of the area of the flood water. 


AXLE LATHE AND SCREW MACHINE. 


ImporTANT modifications have been effected in the design 


| of two of .the machine tools made by the Wolseley Sheep- | 


shearing Machine Company, Limited. In our issue of | 


sisted of what was essentially an automatic lathe with | 
vertical instead of horizontal turret. A modified form of the | 
same idea isshown in Fig. 7. It has been got out specially 
for machining the two ends of axles simultaneously. The 
two opposite ends of the machine are quite independent, and 
the work is mounted in a hollow mandril between them. Of 


| 


| 
|, | 
Fig. 2—VERTICAL AUTOMATIC SCREW MACHINE 


| the cross slide, and then stops. The idea is not without its 


| good points, and as it effects a considerable economy in space, 
| its applicability for general bar work is under consideration. 


This machine was exhibited at Paris. 


INSTITUTION OF ELECTRICAL ENGINEERS.—Since the receipt 
the petition signed by the members residing in Birmingham and 
the district, the Council of the Institution of Electrical ingineers 
have created a Birmingham Local Section: in accordance with the 
rules of the Institution, and the following officers have been 
appointed for the current year:—Chairman, Oliver J. Lodge, 
D.Se., F.R.S.; Vice-chairman: Henry Lea, M. Inst. C.E.; Com- 
mittee: F. Brown, Alfred Coleman, Alfred Dickinson, A.M. Inst. 
C.E., G. 8. Ram, W. E. Sumpner, D.Sc., Prof. R. Threlfall, A. M. 
Inst, C.E., W. Wyld, J. C. Vaudrey, M. Inst. C.E.; Hon, Secre- 
tary, D. K. Morris, 
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FEED-WATER HEATER. 


Tur accompanying illustration represents a large Moffat 
feed-water heater which some little time ago was sent out by 
Moffat and Eastmead to the Landaus Transvaal Collieries. 
The construction of this heater barrel is very simple. 
There are two cast iron steam chambers, one at the bottom 
and one at the — the cast iron cylinder between them being 
provided with 44 brass tubes, 1#in. inside diameter, having a 
combined heating surface.of 100 square feet. The exhaust 


discussion and it may therefore be taken that the lengths we 
gave when discussing 1898 and 1899, namely, 25-3 miles of 
cable line, 82:1 miles of underground electric line, and 113-4 
miles of horse line—or a total of 220°8 miles—are substan- 
tially the amounts of line now existing. 

Taking the different systems as they appear in the table, 
the cable system—25°3 miles in length—is credited in 1900 
with 10,610,091 car miles. This is 194,012 car miles 
more than the preceding year, but 1,381,313 car miles less 
than 1898. It represents 419,371 car miles per mile of track, 
against 411,703 the year 
before. The electrically 
equipped line 82°1 


MOFFAT FEED WATER HEATER 


steam is admitted into the top chamber, circulates through 
the inside of the pipes, and escapes at the bottom chamber. 


The cold-water inlet is at the lower end of the pipe cylinder, | 


and the hot-water outlet is at the top, the water passing up 
round the outside of the steam tubes. These tubes are fitted 
with Moffat’s patent joints, a section of one of which is shown 
below. It will be seen that the tube is screwed a consider- 

able way down its length, 


Tightening collar 


tube plate are much larger 
than the tubes themselves. 
Packing rings are threaded 
on over the ends of the 


embrace and compress the 
packing rings between 
shem, causing the rings to 
come in contact with the 


joint. These joints are said 
‘= to be perfectly tight, and 
to give no trouble in con- 
& sequence of expansion and 


PIPE GLAND 
contraction, since they permit of longitudinal movement of 
the tubes in the tube plate. 

The water side of the heater is fitted with a non-return 
valve, safety valve, and pressure gauge, while the steam side | 


has a safety valve and pressure gauge. 
provided at the top of the cylinder for blowing live steam into 
the water space, whilst the blow-off cock is open, so as to 
clear any sediment which may have formed. The two 
geared valves shown on the left are for the purpose of 
diverting the exhaust steam direct into the atmosphere if 
required, the arrangement shown being adopted to obviate 
the possibility of a native attendant shutting both valves 
whilst the engines are working, the valves being geared so 
that one closes while the other opens. This heater is 
intended to serve a range of boilers of 750 horse-power, the 
exhaust and waste steam from the engines being used, 

_ The exhaust steam passes inside the tubes while the water 
is on the outside, thus preventing any contact between the 
exhaust steam and the feed-water, which latter is thereby 
kept clean and free from grease. 

The heater is said to be capable of producing a constant 
regular supply of water at about 208 deg. Fah. All impurities, 
such as lime, earth salts, &c., are intercepted and precipitated 
in the heater, and prevented from passing out with the 
feed. These impurities and sediments are blown out through 
the mud cock already mentioned. 


COST OF VARIOUS SYSTEMS OF TRAM TRACTION. 


Ty our issue of the 20th September, 1899, we gave a com- 
parison between the relative costs and profits of the cable, 


electric, and horse traction systems of the Metropolitan Street | 


Railway Company, of New York. This comparison was 
between the years ending June 30th, 1898, and 1899. Weare 
now able to make the comparison more complete by adding 
the figures for the year ending 30th June last, and we are 
again indebted for these figures to our American contemporary, 
The Street Railway Journal. Thismagazine in its October num- 
ber again published, by the courtesy of the Metropolitan Street 
Railway Company, a full detailed table showing the expenses 


and earnings under every head. This document, as we pointed , 


out in the case of the former table, is of very considerable value, 


and it isnow made all the more important in that it contains | 


the comparison for three years instead of two. It is interesting 
to know, as bearing upon the relative conditions under which 
the different systems are worked, that all three motive powers 
are used in the best streets and for the same kind of traffic, 
and that the traffic density on the cable and electric lines is 
not greatly different, The amount of track open has not, so we 
understand, altered materially during the three years under 


and that the holes in the | 


pipes, and there are two) 
tightening collars, which | 


tube plate and so make the | 


A small connection is | 


miles long—has no less 
than 24,968,196 car 
miles, an increase of 
5,620,218 over 1899, 
which itself had shown 
an increase of 12,237,888, 
or an_ increase of 
17,858,106 .car miles 
for the two years. This 
portion of the under- 
taking shows 304,119 
car miles per mile of 
track, or some three- 
fourths that of the 
cable portion. In 1899 
the car miles per mile 
of track on the electric 
portion was 235,664, so 
that there was an in- 
crease of 68,445 car 
miles per mile of track. 
The horse traction, on 
the other hand, tells a 
different tale. In 1899 
the car mileage had 
fallen from 15,994,912, 
in 1898, to 11,996,799. 
Last year there was a 
still further fall to 
9,812,031. This line, as 
already mentioned, is 
113°4mileslong—nearly 
equal to the combined 
length of the cable and 
electric—and yet the 
number of car miles to 
| the mile of track is only some 86,526, as against 419,371 for 
| the cable and 304,119 for the electric lines. 

There are several points which must be borne in mind when 
considering the foregoing figures, so that a proper apprecia- 
tion of their significance may be obtained. For example, 
the car mile unit is different in each case, seeing that 
the cars on the different lines are of varying sizes. 
Moreover, the size of the cars was greater in 1900 than 
in either of the two preceding years. Thus the horse 
cars each seat from 16 to 20 passengers, the cable cars about 
28, while the electric cars will seat from 30 to 50 passengers. 
If, therefore, we compare the three systems on the basis of 
| cost per passenger carried, we find that the cost with electric 
cars is 2°02 cents; with cable cars, which pass through dis- 
tricts where there is a slightly greater density of traffic than 
is the case with any of the electric lines, the cost is 
2°55 cents; while with the horse cars, which have a less density 
of traffic than either of the others, the cost is 3°67. Then, 
| too, the electric cars possess a great advantage over the cable 
or horse cars. This advantage they have by reason of the 
greater flexibility of the electric system. A given number of 
| cars can give a much better service to the public, because of 

their greater speed and their ability to make up any time 
which may be lost. It is evident that the cable cars’ can go 
no faster than the cable itself; and the speed of horse cars, 
| within very small limits, is incapable of being increased. 
| Under these circumstances it is wonderful that so much of 
this particular system of tramways has been for so long 
devoted to horse traction. It amounts to about half the 
| whole system in length, and its earning power per car mile 
is only just over a third that of the averaged earning power 
per car mile of the cable and electric lines combined. 

The gross amount earned by the company during the year 
ending 30th June last, from passenger working, was 
14,355,406 dols. This may be taken roughly as £2,871,081. 
The working expenses were 7,034,033 dols., leaving 7,321,373 
dols., or £1,465,275, as the net earnings from passenger 
working. As a fact, there are certain other receipts and out- 
goings, so that the total financial statement of the company 
for the three years is as follows :— 


1898, 1899. 1900. 

dols. dols. dols. 
Earnings from all sourtes 11,076,021 .. 18,525,524 .. 15,073,535 
Operating expenses... .. 5,620,484 .. 6,408,711 7,104,607 
Earnings from operation 5,455,537 .. 7,116,813 7,968,928 

Fixed charges .. .. 3,609,966 .. 4,477,757 4,608, 7 
| Surplus for dividends 1,845,571 .. 2,639,056 3,360,160 
Dividends paid... .. .. ,500,000 .. 2,471,675 .. 8,145,891 
| Surplus over dividends .. 845,570 .. 167,381 .. 214,269 


The receipts from sources other than passengers include 
advertising, dividends on the stock of other companies held, 
income from rental of offices in the power station and other 
buildings owned by the company. The expenses over and 
above the 7,034,033 dols. for working include the caring for 
office buildings and other real estate and a few other small 
charges. Takenin terms of car miles, the total earnings 
over the whole system were 31°63 cents—15*86d.—per car 
mile, this figure comparing with 30°7 in 1899 and 29-7 in 
1898. The working expenses were 15°5—7°75d.—cents, leaving 
16°13 cents—8-:06d.—per car mile as the net earnings from 
passenger working—with a total car mileage of 45,390,318. 
The working expenses as a whole are, roughly speaking, 
| 700,000 dols. more than in 1899; and this out of a total of 
| over 7,000,000; the rise, therefore, has been some 10 per cent. 
| The percentage increase of takings is, of course, in excess of this. 

The increase of 700,000 dols. in expenses is roughly made up 
| as follows :— 


dols. 
Maintenance of way.. .. .. 100,000 increase. 
Maintenance of equipment 120,000, 
Transportation .. 300,000 
General expenses 100,000 
700,000 


The 300,000 dols. extra for transportation is nearly all of it 
due to increases in the amount paid under different headings 
for wages. 

It is interesting to notice the variations of the net profits 


in connection with the three systems of traction during 
these three years. For example :— 


Per car wile. 
1898. 1899. 1900. 
Cable earnings (net) .. 18-00 17-43 17-10 
Electric 16-76 19-28 19-38 
Horse pe 9-48 .. 7-76 6-82 
Totals for the three systems .. 13-87 15-50 16-13 


The cable earnings per car mile are gradually falling, those 
of the electric are nearly stationary, while the horse car 
earnings are going down alarmingly. F 

The percentage of operating expenses to gross receipts works 
out as follows :— 


189s, 1899. 1900, 

Cable .. 47-8 50-8 
Electric 37-9 38-3 40-5 
Horse .. €5-8 69-8 73-6 
Total 53-3 49-4 49-0 


In each class there is an increase—slight in the case of 
both the cable and electric systems, but much greater in the 
case of horses. The vast increase in the numbers. of 
passengers carried by the less expensive methods, however, 
brings the total percentage of costs down, and these are now 
only 49°0 per cent. of the total. The horse traction is 
evidently a great incubus on the whole undertaking. The 
earning power will evidently be largely increased when it is 
all converted to electric traction. And yet, if we compare, as 
we did before, the North Metropolitan Tramways Com- 
pany, of London, which is worked by horses, with the horse 
traction portion of the Metropolitan Street Railway Company, 
of New York, we find the London line has much the worse 
of the comparison. We find that this latter company has a 
percentage of working expenses to receipts of over 92 per cent. 
The total receipts per car mile were—for the last half of 1899 
—11:‘83d. per car mile. The expenses during the same 
period were 11°19d., this leaves a profit of -64d. per car 
mile. The New York Company, for all that its horse traction 
is so much more expensive than the other kinds of power, 
had a profit during 1900 6-82 cents—3-41d.—per car mile. 

Seeing the high prices which have ruled in nearly every 
direction during the past year, we are not surprised to find, 
for instance, that the cost of fuel was advanced from 300,883 
dols. to 377,068 dols. This advance, however, has all 
taken place in connection with the electric portion of the 
undertaking. The cost of fuel for the cable line was actually 
6000 dols. less in 1900 than in 1899, though the car mileag 
increased nearly 200,000. : 


THE INSTITUTION OF CIVIL ENGINEERS. 


Art the ordinary meeting on Tuesday, the 18th December, 1900, 
Mr. James Mansergh, president, in the chair, three papers were 
read, entitled ‘‘ Glasgow Bridge,” by Mr. Benjamin Hall Blyth, 
M.A., M. Inst. C.E.; ‘‘ Railway Bridge over the Fitzroy River at 
Rockhampton, Queensland,” by Mr. Walter James Doak, B.E., 
Assoc. M. Inst. C.E.; and ‘‘The Niagara Falls and Clifton Steel 
Arch Bridge,” by Mr. Leffert Lefferts Buck, M. Inst. C.E. 

GLASGOW BRIDGE. 

Mr. Blyth’s paper dealt with the taking down and rebuilding of 
the bridge over the Clyde at the Broomielaw, Glasgow, constructed 
by Telford in 1833. 1t mentioned the reasons which induced the 
Corporation of Glasgow to obtain, in 1892, an Act of Parliament 
for the construction of a new bridge of four spans, and later, in 
1894, to obtain another Act, repealing the former and authorising 
a bridge to be built which, while considerably increasing the width 
and strengthening the foundations, still preserved Telford’s original 
elevation. The bridge, as rebuilt, consisted of seven spans varying 
between 52ft. and 58ft. 10in. Each of the piers was carried by four 
15ft. cylinders, which were sunk by means of pneumatic pressure 
to a depth of 75ft. below springing-level. Centering was provided for 
all the seven arches, and all the arches were completed before any 
of the centres were struck. The piers were of freestone masonry 
faced with granite, and the arch-stones were granite throughout. 
Provision was made for gas, water, and electric mains, under the 
pavements. The work was begun in 1895, and completed and 
opened for traffic on the 24th May, 1899. 


RAILWAY BRIDGE AT ROCKHAMPTON, QUEENSLAND, 


Mr. Doak’s paper described the railway bridge over the Fitzroy 
River, connecting the central railway system of Queensland with 
the deep-water port of Broadmount. It carried a double line of 
way of 3ft. 6in. gauge, and consisted of two 250ft. spans and three 
100ft. spans. The open-caisson method was adopted for sinking 
piers Nos. 1 and 2 in the river bed, piers Nos. 3 and 4 being on 
land. The caissons were of wrought iron, with straight sides and 
semicircular ends. The framework of channel and T-bars was 
covered with buckle plates, 4ft. square, wherever possible, and 
with plain plating elsewhere. The excavation for sinking was 
carried out by divers, as were also the concreting operations. Con- 
crete in bags was first laid round the inside edge of the caisson, and 
the filling-in up to low-water level was accomplished by lowering 
the concrete through the water in skips. The rest of the concret- 
ing was performed in the open air in the ordinary way. For the 
250ft. spans a hog-back Linville truss was adopted, the curve of the 
top boom having a radius of approximately 538ft. The depth of 
girder at the ends was 1é6ft. 6in., and at the centre 30ft. 9in. The 
web bracing consisted of a double system of vertical posts and in- 
clined ties. The cross girders were suspended to the lower ends 
of the vertical posts by tongue plates. The main girders were 
26ft. apart from centre to centre. The deck was of the American 
type, the rails being laid on ironbark sleepers carried by steel 
longitudinals, riveted at the ends to the webs of the cross girders. 
Upper and lower lateral bracings and vertical sway bracings were 
provided, also heavy portal bracings. The 100ft. spans were 
carried by simple rectangular Linville trusses, 16ft. 6in. deep, with 
a single system of web-bracing panels. A footway 5ft. wide was 
provided on the downstream side, carried by a light latticed 
parapet girder resting on the ends of steel cantilevers riveted to 
the ends of each cross girder. The 250ft. spans were built on 
staging mounted on four trolleys. They were then run forward to 
overhang, and a hulk was placed under the end at low water, and 
lifted the end of the span on the tide a Span and hulk were 
then hauled across the opening, till the end of the span projected 
over its position on the centre pier. On the tide falling, the = 
came down on to its bearings and the hulk was removed. e 
main girders were designed to carry on each track a train load of 
0°66 ton per lineal foot, preceded by two B15 engines weizhing 
51°7 tons each. In floor beams a working stress in tension of 74 
tons per square inch for dead lead, and five tons per square inch 
for live load was adopted ; in.main girders 7°5 tons per square 
inch for dead load, and six tons per square inch for live load. 


NIAGARA FALLS AND CLIFTON STEEL ARCH BRIDGE, 

Mr. Buck’s paper described the bridge crossing the Niagara 
River between Niagara Falls and Clifton, about 300 yards below 
the American Fall and about } mile below the great Horseshoe Fall 
on the Canadian side. The first structure on this site was a 
suspension — erected by the late Mr. Samuel Keefer, M. Inst. 
C.E. This had been widened and subsequently rebuilt by the 
author; and when the question arose of further increasing its 
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capacity to provide for the passage of electric trolley-cars, the 
author recommended the substitution for it of the steel arch bridge 
described in his paper. The river at the site of the bridge being 
180ft. deep, and having a current of between four and five miles 
per hour, falsework was out of the question. Notwithstanding the 
large span of the new bridge, it was calculated that not only would 
it cost considerably less than widening and strengthening the old 
suspension bridge to a similar capacity, but it would be stiffer and 
stronger. For several reasons it was decided to brace the ribs 
instead of the spandrels of the arch; but the author doubted 
whether a braced-rib arch was as economical as one with braced 
spandrels, and, after experience of both types, favoured the latter 
where it could be used. The bridge consisted of a main span of 
840ft. and two end spans, one of 190ft. and one of 210ft. The main 
span was a two-hinged parabolic braced-rib arch, supporting the 
floor system by means of vertical bents resting on the top chords 
of the arch at the main panel-points; the end spans were pin- 
connected inverted bowstring girders. The material was basic 
open-hearth steel, required to have an ultimate tensile strength of 
62,000 Ib. to 68,000 1b. per square inch, an elastic limit of at least 
33,000 Ib. per square inch, and an elongation of at least 20 per cent. 
on an original length of Sin. The bridge carried on one level two 
lines of trolley-car tracks, two carriage ways outside the car-tracks 
and two sidewalks. The floor was not horizontal, being 8ft. 6in. 
lower at the Canadian end than at the New Yorkend. For the 
abutments, 1417 cubie yards of concrete and 220 cubic yards of 
masonry were required ; the small amount of masonry needed 
showed the natural advantages of the site for an arch bridge. The 
abutments on the New York side rested on solid sandstone rock, 
and it was expected that the foundations on the Canadian side 
would be similar, but excavation showed the material underneath 
the abutments te consist of boulders, ranging from pebbles to blocks 
several cubic yards in size, closely imbedded in a matrix of gravel. 
On this material foundations of concrete were built, with flaring 
sides to give ample base, extending back to the vertical face of the 
solid rock. The factors of safety throughout were large, the 
abutments being built with a view to providing for an increase of 
25 per cent. in the loading, should it become desirable to increase 
the capacity of the superstructure in the future. The rise of the 
arch, from the centre of the end pins to the centre of the rib 
trusses at the crown, was 150ft. The span was divided into twenty 
main panels of 42ft. each, each of these panels being divided in the 
ribs into two equal sub-panels. The top and bottom chords of the 
arch ribs were united in solid web sections at 10ft. Gin. from the 
centres of the end pins. These web sections and the end posts bore 
on steel castings, which in turn bore on pins 12in. in diameter and 
5ft. 10in. long. The pins were supported by cast steel shoes, 
resting on seats in built steel shoes, arranged to distribute the 
pressure uniformly over the faces of the masonry abutments. The 
details of the end bearings and of the systems of bracing were 
fully described and illustrated in the paper, and the methods of 
calculating the stresses in the arch were described in an appendix. 
The bowstring end spans had been used because the rock on each 
side of the river was stratified, the strongest and most durable 
portion occurring at the top ; and had the top stratum been cut 
away to make room for deeper end spans, the rock below would 
soon have crumbled and disintegrated. The end spans were 
erected first by means of falsework, and next the end bents of the 
main span were raised. The tops of these bents were connected 
to anchorages formed in the solid rock some distance back from the 
face of the cliff. The anchorage connections were formed partly 
by the top chords of the end spans and partly by eye bars, an 
adjusting toggle being inserted close tothe anchorage. The several 
panels of the arch rib were then built out from the abutments, each 
panel being connected to the top of the end bent by asetof fore-anchor- 
ages. When the two halves met, and were connected together by the 
centre pins in the bottom chord, the three-hinged arch thus formed 
was converted into a two-hinged arch by means of hydraulic jacks, 
with which the top chords were forced apart at the centre until the 
requisite stress for the amount of dead load then carried was 
imparted to them. It was calculated that this would require a 
pressure of 375,000 Ib, to be exerted on each top chord, and the 
openings between the ends of these chords had to be increased 
from 3in. to 6in. by direct compression. This anticipation was 
exactly realised, thus testifying to the accuracy of the calcu- 
lations, shop work, and field measurements. In the erection of 
the bridge considerable use was made of the old suspension bridge 
adjoining, which was kept intact as long as possible, the travellers 
for the new work being supported on the top chords of the 
stiffening truss of the old structure. Although, according to the 
worst conditions previously known, danger from water and ice was 
amply safeguarded, an ice-jam exceeding all past experience 
occurred in the course of the construction. The ice was swept 
against the steel work adjacent to the abutments and on each side 
four members were badly bent, but no other damage was done. 
To guard against similar trouble in the future heavy concrete walls 
were built around the abutments, and the first two panels of 
laterals in the plane of the lower chords on each side of the river 
were changed from latticed to plate-web struts. 


ALMANACS, DIARIES, &c. 


The Cape Asbestos Company, Limited, has sent us a useful 
table calendar, with monthly cards printed in two colours, 

Partridge and Cooper, Fleet-street, London, have published a 
new ‘‘week at a glance” remembrancer. This diary shows a 
whole week’s engagements exposed to view by tearing off the slip 
for each day as it passes. This diary is sold at ls. 

The wall calendar issued by the Henry Wells Oil Company, 
Manchester, has for its principal feature some admirable large 
views of recently-constructed British battleships, with their leading 
— The calendar is arranged with two months on each 
sheet. 

Mordaunt, Lawson, and Co., Limited, Fisher-street, Carlisle. 
This firm has issued an excellent office diary, interleaved with 
blotting paper. The book is well got up, and contains some highly 
useful information, which will make it a welcome acquisition in all 
engineers’ offices. 

We have to acknowledge the receipt of a convenient pocket- 
book and diary, sent to us by the Campbell Gas Engine Company, 
Limited. An accident insurance for £500 is included on the first 
page, and a cardboard tab causes the book to open at the correct 
day. It has pockets in the cover, and has pages ruled for cash and 
memoranda, 

Unwin Brothers, Pilgrim-street, Ludgate-hill; the London 
Drawing and Tracing Office, Gray’s Inn-road, E.C.; and Peckett 
and Sons, Bristol, have all sent us neat wall calendars of the 
monthly block pattern. A firm of engineers in Suffolk has issued 
a wall calendar which appears to have been printed many years 
ago, for we find that the postal information is altogether 
erroneous, 


CATALOGUES. 


John Jones, Church-street, Chelsea. Illustrated catalogue of 
drain-testing and clearing appliances. 

Johnson and Phillips, Old Charlton, Kent. Descriptive sheet of 
an inverted, enclosed, long-burning arc lamp.—This lamp will burn 
on any circuit, and is claimed to be the first inverted lamp on the 
enclosed principle. 

The Alexander Manufacturing Company, Moor-lane, London. 
Illustrated price list and catalogues of cast iron cocks, valves, 
flanges, &c.—All dimensions are given in both English and French 
measures. The book is nicely printed, and the letterpress is com- 
mendably clear, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
THE engineering trades this week are still able to obtain material 
at more reasonable terms than for a long while past, and in some 
branches they can do rather better even than last week. As usual 
just after the quarterly meetings there is not much new business 
stirring. The position isa little better than before these gatherings, 
but it cannot be said that as much new work has yet come forward 
as could be wished. Pig iron is quoted this week as follows :— 

Staffordshire cinder forge, 50s. to 52s, 6d.; part-mine, 50s. to 

52s, 6d.; all-mine, 57s. 6d. to 60s.; best ditto, 80s. to 90s.; cold- 

blast, 110s.; Ncrthamptonshire and Leicestershire, 51s. to 53s. ; 

Derbyshire, 52s. 6d. to 54s.; North Staffordshire, 54s. to 55s, 

Producers urge that prices are not likely to go much lower, and it 

is anticipated that when consumers realise this they will begin to 

buy more freely. It was rumoured this week that Roberts, 

Limited, of Tipton, intended to blow in another furnace, but the 

firm state that this is not accurate. The number of blast furnaces 

at work in the South Staffordshire district will therefore remain 
at eighteen. 

There is a moderate demand for manufactured iron for working- 
up purposes, though the call for black sheets is not very 
pronounced, it being between the seasons for japanners, Singles 
are quoted £8 7s. 6d. to £8 10s.; doubles, £8 10s. to £8 12s, 6d.; 
and trebles, £9 2s. 6d. to £9 5s, 

Galvanised corrugated sheets are quoted £12 f.o.b, Liverpool. 
At the recent quarterly meeting of the Galvanised Sheet Associa- 
tion, when Mr. J. P. Lacy presided, it was stated that the 
shipments for 1900 were the heaviest on record, and that 
they had continued good up to the end of the year. It may 
be pointed out that the total quantity sent to all markets 
last year amounted to 247,247 tons, valued at £3,788,577. This 
was an improvement upon the previous year of 9234 tons and 
£667,869. The Indian trade increased from 41,342 tons to 48,403 
tons, and the value from £495,296 to £674,865. This was not the 
best market, the chief market being Australasia, with which 
country trade increased from 59,983 tons to 65,991 tons, and from 
£883,565 to £1,139,765. The third place was taken by South 
Africa, the exports of which market, in spite of the war, advanced 
from 22,329 tons to 22,535 tons, and in value from £273,762 to 
£326,517. 

Marked bars for general engineering and heavy forging purposes 
are in fair request, and continue to be quoted at £9 10s. as the 
basis price, Earl Dudley’s L.W.R.O. brand being still 12s, 6d. 
above the rest of the market, thus making them £10 2s. 6d. Hoop 
iron is £8 15s., and nail rod and rivet iron £8 5s. upwards. 

The tinned iron sheet and tinned steel sheet branches have 
declined in ratio with iron, the Tinned Sheet Association having 
reduced prices £4 a ton, making the present selling price £26 for 
coke, and £28 for charcoal, with 30s. extra for doubles, and £3 for 
lattens. Steel billets are now £6 to £6 5s., as compared with 
£7 15s, and £8. 

Roll-makers report business slightly improved since the recent 
meeting of the Ironfounders’ Association took place, when it was 
— to reduce the price of chilled rolls 10s. a ton, and grain 
rolls 5s. 

With reference to the proposed Industrial Polytechnic Exhibition 
to be held at Bingley Hall next autumn, to raise funds for founding 
bursary scholarships for artisans in the Birmingham University, it 
may be mentioned that the Committee have issued the circulars 
asking for promises to the guarantee fund of £5000, which it is 
desired to raise. The responses are not coming in so rapidly as is 
desirable, in view of the circumstance that preparations for the 
Exhibition have to be commenced at once, but at the same time 
several very encouraging offers of help have been made. These 
include £50 by the Lord Mayor, £500 jointly by Alderman Cook 
and Mr. G. H. Kenrick—-trustees—£100 by Mr. George Cadbury, 
£100 by Mr. W. Adams, £75 by Messrs. C. B. and A. B. Hollings- 
worth, £50 by the Right Hon. Joseph Chamberlain, M.P., and £50 
by Alldays and Onions. A number of artisans have guaranteed 
£500. The secretary to the movement is Mr. Arthur Eades, 145, 
Ombersley-road, Balsall Heath. 

The Industrial Exhibition which is to be held in the neighbouring 
town of Wolverhampton is also receiving a good deal of attention 
in this district, and a meeting on the subject was held on Wednes- 
day morning in the Council Chamber, when a guarantee fund was 
started. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.— Notwithstanding reiterated complaints from both 
makers and manufacturers that prices are below the cost of pro- 
duction, the downward course of the market has not yet been 
arrested, and judging from the low figures which some of the 
speculative merchants are still prepared to quote to secure forward 
contracts, there are evidently in many quarters anticipations that 
further reductions are more than probable. The collapse, so far, has 
been most serious to producers, especially in view of the continued 
high price of fuel and rates of wages, representing in finished 
material a fall of from £2 15s. to £3 per ton, and in raw material 
from 27s, 6d. to 30s. per ton, within the last nine months. Even 
after these reductions there is still no confidence in the market to 
purchase beyond immediate requirements, and until consumers 
and buyers can be satisfied that the lowest point has really been 
reached, no appreciable improvement in the situation can be 
looked for. 

Only a lifeless sort of market was reported generally at Man- 
chester on Tuesday. The further downward move in prices 
unsettled buyers, who a week back were showing rather more 
disposition to place out orders, and any business put through was, 
for the most part, of the merest hand-to-mouth character. That 
Lincolnshire prices would be further reduced was anticipated in 
my last report, but that they would come down 2s, 6d. per ton all 
round was rather a matter of surprise on the market, and neces- 
sarily tended to weaken local and district brands of pig iron 
generally. Lancashire makers, although nominally quoting about 
60s., less 24, would probably come as low as 57s. 6d. for No. 3 foundry 
to secure orders, and Derbyshire averages about 59s. net, with the 
basis rates for Lincolnshire now 53s, net,delivered Manchester. Forge 
qualities are in perhaps a still more unsatisfactory position, as 
finished iron makers are holding out of the market except where 
they have been able to buy at excessively low-cut prices. Lanca- 
shire makers are doing practically no business whatever, and their 
quotations may .be taken as nominally about 54s, 6d., less 24. 
Lincolnshire makers are now quoting 52s. 8d. net, and Derbyshire 
could be bought at 53s. net, delivered Warrington. Middles- 
brough iron is fairly steady, makers’ minimum quotations remain- 
ing at 57s. 10d. net, with open market prices about 57s. 4d, net, 
for prompt delivery by rail Manchester, and 6d. to 1s. under this 
quoted on forward contracts. Scotch iron, delivered Manchester 

ocks, averages about 64s. 6d. net, with American iron—of which 
fair quantities are still coming forward—quoted about 62s. to 
62s. 6d. net at docks. 

In the finished iron trade the reduction of 10s. per ton by the 
Lancashire makers last week has been followed in other districts, 
including both Yorkshire and Staffordshire, and local makers 
report that at their reduced rates they have been booking a few 
more orders, which possibly will enable them to keep forges 
running about half-time. For delivery Manchester district, the 
basis for Lancashire bars is now £7 10s.; North Staffordshire, 
£7 10s. to £7 15s.; Yorkshire, £7 10s.; sheets, about £8 17s. 6d. 
to £9; and hoops, £8 12s, 6d. for random, to £8 17s. 6d. for 
special cut lengths, delivered Manchester district, and 2s, 6d. less 
for shipment. ‘ 


Prices in the steel trade are very irregular, especially as regards 
manufactured material. No, 3 foundry hematites are still quoted 
by makers about 75s., less 24, but orders could be placed at under 
this figure. For local-made billets £5 5s, to £5 ds. net may be 
taken as about the nominal price, but foreign billets are coming in 
at much lower figures. Actual quoted rates for steel bars do not 
go below £7 as the minimum, but under this is reported to have 
been taken, and much the same applies to common plates, whilst 
£7 15s, is about the full price obtainable for boiler plates, and 
business is mentioned as having been put through at less than this, 

A considerable weight of new work is still coming forward in one 
or two important sections of engineering, and the very large reduc. 
tion in the price of iron is also bringing out contracts for structural 
work, which hitherto have been held in abeyance. Apart from 
this, however, the position is much the same as previous] 
reported, many sections being only moderately employed, wit 
not much new work giving out. The monthly returns of the 
trade unions vary somewhat as to the state of employment, but 
generall, the tendency is decidedly towards an enlarged out-of- 
work list. The Amalgamated Society of Engineers hus now over 
3 per cent. of the total membership on donation, with a stil] 
larger percentage locally, owing chiefly to the depression in the 
textile machine-making trade, which the organising delegate 
describes as ‘slack, with no immediate prospect of improvement,” 
The United Machine Workers’ Association has only about 14 per 
cent. of the total roll on benefit, but nearly 3 per cent. of the local 
membership receiving support. The report of the Steam Engine 
Makers’ Society, which is practically unaffected by the quietude in 
the textile machine trades, still shows a 4 per cent. of the total 
membership on donation, with practically a clear book in this 
immediate district. 

I note that the period for which the general and first and second 
assistant secretaries of the Amalgamated Society of Engineers 
were elected to serve terminates on June 30th. The present occu- 
pants of the offices, Messrs, G. N. Barnes, W. Glennie, and W, 
Cooper, offer themselves for re-election. Nominations are return- 
able by March Ist. 

The forty-fifth annual report of the Council of the Manchester 
Association of Engineers, which was adopted by the members 
at a mecting held on Saturday last, shows that during the year 
35 new members were admitted, and the net increase, after taking 
into account the losses by death, resignation, and erasure, was 17, 
there being now a total of 470 members. The balance standing to 
the credit of the associaticn on December 31st amounted to £4710, 
as against £4488 at the close of the preceding year, or a surplus of 
£302 on the year’s working. 

An interesting experiment in mechanical mine ventilation was 
described in a short paper read by Mr. J. W. Hutchinson before 
the members of the Manchester Geological Society at a meeting 
held last Friday in Wigan. This paper dealt with the working 
of double ventilating fans which had recently been erected at 
the Bamfurlong Collieries. Four pits had been sunk at these 
collieries, and formerly the mines were ventilated by means of 
three furnaces ; but with the object of improving the ventilation 
three large Waddle fans had been put down, one being 35ft. 
diameter and two 30ft. diameter, the first named being erected at 
No, 2 pit and the other two at No. 4 pit, arranged so that the 
engine would drive them both. Inthe double arrangement a fan 
was fixed on each side of the engine-house, and a double-balanced 
crank was used, adjustable fe oats being fixed on each side 
of the engine bed-plate. Each fan had an inlet of 12ft. diameter. 
The fans were driven by one high-pressure horizontal engine, with 
ordinary slide valve. Improvements in the driving arrangements, 
and also in the fans themselves, were contemplated, with a view of 
obtaining increased efficiency. The results of measurements that 
had been taken showed an increase of 40 to 50 per cent. in the 
amount of air passed through by the double-running method, as 
compared with a single fan, and also a considerable increase in the 
same respect over the ventilation obtained by the previous method 
of furnace ventilation. In the course of a short discussion on the 
paper, Mr. J. Gerrard, H.M.I.M., remarked that the method 
adopted formed an interesting experiment in mechanical mine 
ventilation, and Mr. W. Saint, H.M.I.M., also described it as a 
novelty in that direction. It was ultimately decided that the 
matter should be again brought before the members, and the dis- 
cussion resumed at a future meeting of the society. 

A fairly active demand for practically all descriptions of fuel is 
maintained generally throughout the coal trade of this district, 
collieries for the most part still moving off all they are raising, 
with stocks to a considerable extent being drawn upon in some 
classes of fuel. The better qualities of round coal continue in 
brisk demand for house-fire purposes, and strong at late rates. 
Steam and forge descriptions are not in more than moderate 
request, but with the present activity in the house-fire coal trade, 
collieries have no surplus on their hands that they nced to push on 
the market, and prices are steady at about 12s. to 12s, 6d. 
at the pit. With regard to engine classes of fuel reports vary 
somewhat. In some instances collieries have rather more slac 
on their hands, whilst others are not only moving away all they 
are producing, but are rather short of supplies to meet the 
requirements of their customers. The position, however, is that 
considerable quantities of slack are now being bought from Derby- 
shire and other districts at much lower prices than Lancashire 
coalowners are quoting, and there would seem to be a probability 
of an increasingly keen competition in the near future. Lancashire 
prices are without any very material alteration, the lower qualities 
of slack ranging from 9s. 6d. to 10s.; good medium sorts, about 
10s. 6d. to 1ls., with only special qualities fetching above this 


figure. 
The shipping trade is quiet, and for the commoner qualities of 
steam coal somewhat lower prices are ruling, 14s, 6d. being a 


figure at which buyers could readily place orders, although 15s. to 
15s. 3d. per ton is still quoted for some of the better qualities at 
the ports on the Mersey. 

For coke, prices in this district are still being maintained at late 
rates, 28s, to 30s. remaining the average quotation for good 
foundry qualities, and 18s. to 20s. for Lancashire furnace cokes at 
the ovens, but in other districts prices are unquestionably easier, 
Durham cokes being offered at 2s, 6d. below recent rates, whilst 
Yorkshire furnace cokes can be bought without difficulty at 14s, at 
the ovens, or even a trifle less in some instances. 

Barrow.—There is no improvement to note in the condition of 
the hematite pig iron trade this week ; indeed, the market is, if 
anything, easier, and prices have certainly come down several 
shillings per ton. Makers are now quoting mixed Bessemer 
numbers at 64s. 6d. net cash f.o.b, a warrant iron is at 61s. 
net cash sellers, 60s, 6d. buyers. There has been a shrinkage in 
the demand for iron of late, because steel makers have been doing 
nothing, and therefore their usual supplies of metal have found 
their way into the market. This has led to the increase of 
9981 tons to the warrant stocks held in the district. They now 
stand at 32,591 tons, but will probably not increase much more at 
present, as the steel mills are again in full work, and makers have 
only thirty-three of their furnaces in blast, as compared with 
forty-seven in the corresponding week of last year. 

Iron ore is in fairly good demand, although the consumption of 
the furnaces is smaller, but this has not atfected the native iron 
ore trade materially, and prices are firm at 16s. 6d. for good sorts, 
net at mines, Spanish ores are at 18s. delivered at West Coast 
ports, and large stocks of these are already held in this district. 

The steel trade is in no sense in a satisfactory position. The 
mills are all very busy at present, but makers are not well off for 
orders, and it is impossible to say how long the present industrial 
activity will be maintained. There is not much business offering 
either in steel rails or plates, nor indeed in any of the products of 
the district, although prices generally are very much cheaper all 
round, A better Sade in steel is not expected until the war is 
over, or the spring season furnishes better chances of foreign 


orders. 
Shipbuilders have not booked new orders of late, but are com- 
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pleting preparations for a very big business in the future by the 
extensions of their yards, the introduction of new departments, 
and the perfect equipment of modern machinery, There is a very 
ee business doing in the gun-mounting department at Vickers’ 
ard. 

‘ The export shipping trade is only indifferently employed, The 
shipments of iron during last week from West Coast ports repre- 
sented 9290 tons of iron and 6741 tons of steel, as compared with 
17,080 tons of iron and 5847 tons of steel in the corresponding 
week of last year—a decrease in iron of 7790 tons and in steel an 
increase of 894 tons, The shipments this year have reached 
16,539 tons of iron and 21,169 tons of steel, as compared with 
45,680 tons of iron and 16,684 tons of steel—a decrease in iron 
— of 29,141 tons and in steel an increase of 4485 tons. 

The work of lowering the dock sill at. Barrow, which has been 
the source of much difficulty and concern generally, is now pro- 
ceeding very satisfactorily, and it is hoped to complete it in the 
course of two or three months, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


‘THE colder weather which set in last week has been followed by 
a couple of mild days, but on Tuesday morning we had the 
severest frost of the season, with the result that there has been an 
increased demand for house coal. Another week of this weather 
and the coalowners will be safeguarded against any weakening of 
values. The pits at present are working about five days a week. 
The output is affected considerably by a number of disputes, which 
are not so readily settled as was anticipated. It is not expected, 
however, that any of the larger collieries concerned will have to 
cease work on that account. It is pointed out thata fall of 1s. 9d. 

ver ton on export value from Hull for the three months ending 
december last is really equivalent to a greater decline than 2s, 6d. 
a ton in the pit price of Barnsley hards, This makes it all the 
more remarkable that merchants have not been able to obtain 
even the half-crown reduction which has been made to the railway 
companies for three months’ contracts. 

In house coal, best Silkstones are quoted 14s. 6d. to 15s, 6d. per 
ton ; Barnsley house, 13s. 6d. to 14s. 6d. per ton. In steam coal 
current quotations are :—For Barnsley hards, 13s, 6d. to 15s. 6d. 
per ton, but rates are so irregular that a fixed standard of value is 
scarcely practicable. Railway companies are receiving full ton- 
nages, and the demand for export is somewhat remarkable, con- 
sidering the season of the year. In engine fuel stocks are 
appearing at several of the collieries. Yet, generally, the trade is 
about equal to the output. There has been a better demand for 
small fuel from the manufacturing districts ; nuts make 9s. 6d. to 
10s, 6d. per ton, screened slack from 7s. 6d. per ton, pit slack from 
6s. 6d. per ton. Coke is still on the down grade, and new con- 
tracts which are being taken are much lower than those on the eve 
of expiring. 

The iron and the steel trades still continue in an unsatisfactory 
condition, The decline in steel, which has been the principal 
feature for some months, is still causing anxiety, demand and price 
alike falling. Complaint is freely heard about American and 
German competition, It is no novelty to hear of iron and steel 
coming in from the United States, but the rivalry of Germany in 
steel bids far to eclipse that from America. Manufacturers state 
that American and German-made steels do not adapt themselves 
so well to the requirements of English trades. There is no doubt 
something in that contention, but the price of the foreign-made 
steels is so much below that produced locally, that consumers are 
disposed to give the foreign material a fair trial. A certain effect 
is to postpone anything like general purchases. Under present 
circumstances the crucible steel trade is feeling the depression 
more severely than any other department. It is evident that the 
new year in this important industry has opened badly. 

Another reduction in bar iron is announced, buyers in the 
Sheffield district have this week been officially advised that the 
producers’ price is now £7 10s., as against £10 10s. last autumn. 
The reduction on the week is 10s. a ton 

In the general run of the heavy and the light industries there is 
not much change to report. Makers of military, marine, and rail- 
way material keep fully employed, but there is not so much doing 
in the engineering departments as could be wished. There has 
been considerable work on Government account in spades, shovels, 
excavating and other tools. Some foreign orders for tools for 
railway pu 8 have also been received. Less activity, however, 
is reported in the file trade, the work now being done by the file 
manufacturers being chiefly on Government contracts, and work 
for other large consumers, The lighter tools made in the district 
are in better request. It is quite clear there will be no improve- 
ment in the heavy departments until the coalowners are persuaded 
to give adequate relief in fuel to bring about cheaper production. 

An unusual sale of colliery share property took place at the 
auction mart of Nicholson, Greaves, Barber, and Hastings, 
Sheffield, on Tuesday afternoon. Amongst an exceptionally large 
number of shares put up for sale was a founder’s share in the 
Bolsover Colliery, ar Pan The original value of this feunder’s 
share was £1. So keen was the competition for it that the bidding 
rapidly amounted up to £2000, and from thence more slowly to 
£2070, at which figure it was knocked down. The price looks 
extraordinary until one bears in mind that the dividend on the 
share in question last year was £1250, 

A meeting of enginemen, firemen, signallers, &c., representing 
the Midland, Great Central, London and North-Western, and 
Lancashire and Yorkshire Railway companies, was held at Sheffield 
on Sunday, when a resolution in favour of holding a national con- 
ference, with the view of considering ways and means of bettering 
their condition, was . Various speakers urged the men in 
other districts to join with Sheffield in taking similar action. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 

IN their endeavours to check the downward course of prices, the 
ironmasters of Cleveland, finding that the stoppage of so many 
furnaces did not suffice, have adopted another unusual course. 
They have combined to determine what the prices of pig iron shall 
be, and for the present their quotations are on the basis of 49s. 6d. 

r ton for both prompt and forward delivery of No. 3 Cleveland 

+.M.B. pig iron, They have practically formed a syndicate to 
regulate the prices of Cleveland pig iron, and this at a time which 
is specially favourable for such a step, seeing that their move 
cannot well be counteracted by the operations of second hands, 
as the amount of iron available in the hands of merchants for sale 
is comparatively small, as also is the stock in the public warrant 
stores. Altogether the tonnage in the latter does not exceed a 
week’s production, and thus there is not much for buyers to fall 
back upon, 

In other branches of the iron and steel industries manufacturers 
have recently combined successfully to regulate prices, and the 
ironmasters think the example worth following, as all cireumstances 
are favourable. To say the least, it is remarkable that the Cleve- 
land ironmasters, who reenee over three million tons of pig 
iron per annum, should have really so little to do with the 
fixing of the prices at which they are to sell the iron they 
make, ‘That is practically done for them by a few specu- 
lators at Glasgow. Makers have determined to assert them- 
selves more than heretofore in regard to settling prices of 
their produce, and if they are not successful now, it is 
doubtful whether they ever will be. The present range of prices 
is to continue in force until Tuesday next, when pm will be 
another meeting. The makers bound themselves not to accept less 
than 49s, 6d. per ton for No. 3 Cleveland G.M.B. pig iron, and 


they have so far strictly adhered to that ; doing, however, only a 
quiet business, As, however, they sold heavily last week—more 
heavily, in fact, than in any week for more than half a year— 
producers are not pressing for further orders, There are firms 
who last week booked more contracts than during the whole of the 
previous three months, and the quietness of this week is not 
detrimentally affecting the market. The outcome of this new 
move of the Cleveland makers will be regarded with much 
interest, 

Second hands have been doing their best to make the official 
prices of the ironmasters' merely nominal figures, and to counteract 
the influence of the blowing out or damping down of so many 
furnaces, but makers have been able to realise the rates they have 
quoted, though warrants have been considerably lower. But con- 
sumers cannot get their needs satisfied out of the warrant stores, 
and soon it will be necessary to commence to buy iron for spring 
delivery. The fluctuations in prices of warrants this week have 
thus to a large extent been ignored. Cleveland warrants have 
dropped to 48s, cash buyers. Itisa rather favourable feature, 
however, that less is not now offered for forward delivery than for 
prompt, from which it may be inferred that not much further 
decrease in prices is looked for. 

Producers are quoting for No, 1 Cleveland G.M.B. pig iron 
50s. 6d., for No, 4 foundry 48s, 6d., for grey forge 47s. 6d., and 
for mottled and white 47s. per ton, all f.o,.b. It is not contended 
by anyone that with the present prices of materials and labour 
these prices are not profitable, but makers are hoping to get cost 
down, They cannot obtain any relief in blast furnacemen’s wages, 
as these are now fixed up to the end of March, and the 2} per cent. 
reduction announced last week would not lower the cost of manu- 
facture more than ld. per ton, for the total cost of labour at the 
furnaces does not amount to more than 5s. per ton. A substantial 
reduction in ironstone miners’ wages is expected, and the cost of 
coke is being steadily brought down. The price of the latter has 
been relatively a good deal higher than that of pig iron, but the 
stoppage of fifteen furnaces reduced the consumption by 12,000 to 
13,000 tons weekly, and that has seriously affected the position of 
the coke people, who are pressing sellers, though they have con- 
siderably reduced their output. 

The price of mixed numbers of East Coast hematite pig iron 
has been reduced to 65s, per ton, but it is still relatively dearer 
than ordinary Cleveland pig iron, the difference being 15s, 6d., 
whereas the usual is 10s. Rubio ore is at 17s. per ton delivered 
here, but there is little buying, as the price is expected to still 
further decline. As yet the Spanish mine-owners have made no 
concessions in prices, though selling prices of hematite pig iron 
have gone down very considerably—22s. per ton. What easing 
there has been in the price of ore has been brought about by the 
declining rates of freight. In the summer 8s. 3d. per ton had to 
be paid from Bilbao to the Tees, now steamship owners will convey 
the ore for 4s. 104d. per ton. The Middleton Ironworks, near 
Darlington, which have been idle for over fifteen years, will be 
re-opened towards the close of this month, but only one of the 
four blast furnaces will for the present be re-lighted. Spiegeleisen 
will be produced, and already a very large stock of ure has been 
laid down at the works. A furnace is shortly to be blown out at 
the Seaton Carew Ironworks for re-lining, but another furnace now 
idle will be blown in. None of the furnaces which were recently 
damped down have recommenced operations, nor are they likely to 
do so until the outlook is more favourable. 

Pig iron shipments from the Cleveland district this month are 
very unsatisfactory, even more unsatisfactory than those of last 
month, which were the poorest recorded in any month since 1892 ; 
they only reached 24,606 tons up to 16th, as compared with 26,583 
tons last month, and 46,382 tons in January, 1900. Only about 
1750 tons per day have been shipped, whereas, over the whole of 
last year, the daily export was nearly 4000 tons, and in the corre- 
sponding month last year it was 3300 tons, or nearly double what it 
is this month. Stocks of Cleveland pig iron in Connai’s public 
warrant stores continue to increase, although the production has 
been so greatly reduced. On the 16th, 49,969 tons were held, 
increase this month 7772 tons, this being almost at as great a rate 
as was reported before the reduction in the number of furnaces in 
operation. 

In their annual statistical report, C. E. Miiller and Co., of 
Middlesbrough, state that the total quantity of foreign iron ores 
imported at English North-East Coast ports last year was 
2,363,996 tons, as compared with 2,456,513 tons in 1899, there being 
a considerable increase in those received at the Tees ports and 
West Hartlepool, but a decrease in the deliveries to the Tyne and 
Wear. They further report that the Tees ports received 
88,463 tons of manganese ore, against 66,507 tons in 1899, and 
130,302 tons of purple and burnt ore, as compared with 
115,505 tons in 1899. In years previous to 1899 the imports were 
considerably less, Of the 6,297,873 tons of iron ore imported into 
Great Britain last year, 5,551,559 tons came from Spain. 

The manufactured iron and steel industries continue quiet, this 
being more particularly apparent in the rail trade, which, indeed, 
has not been so slack for a long period. Last year was a poor 
time for those engaged in the production of railway materials of 
all kinds. This is borne out by the fact that from this country 
only 463,960 tons of such materials were exported last year, as 
compared with 590,667 tons in 1899, and no less than 782,045 tons 
in 1897. There was no increase in the home demands to make up 
for the dulness in the export business. The North-Eastern Steel 
Company, Middlesbrough, have this week re-opened their mills 
after a three weeks’ stoppage, due partly to lack of orders, and 
partly to the fact thata largequantity of new machinery had to be put 
down, as the company intend to supplement their business in rails 
by manufacturing rolled steel girders, the demand for which, it 
is said, still exceeds the power of supply, and British consumers 
have still to send to the Continent for some part of what they 
need. C. P. Kinnell and Co., Limited, London, some time ago 
bought the site of the old Tees Bottle Works at Thornaby, which 
is close to the river, and thereon they have erected a large foundry, 
which will be opened very shortly, and will at first afford employ- 
ment for over a hundred hands. The large foundry shop alone 
covers over half an acre of ground. The directors of the Weardale 
Steel, Coal, and Coke Company, Limited, report that during the 
past half-year their business has been well maintained, and the 
profits compare favourably with those of the corresponding period 
of the previous year ; indeed, they would have allowed an interim 
dividend on the deferred ordinary shares, but the articles of asso- 
ciation provide for the payment of the dividend annually after the 
general meeting of shareholders. The interim dividend on the 
preferred ordinary shares will be paid at the end of the month. 

Mr. Theo. Phillips, of Middlesbrough, has secured an order from 
the British Admiralty for 75 4in. gun-metal non-return feed valves. 
Hawthorn, Leslie, and Co., Hebburn-on-Tyne, have received an 
order from the Admiralty for the machinery for the first-class 
cruiser Cornwall. 

A curious accident occurred at the shipyard of Craig, Taylor, 
and Co., at Thornaby-on-Tees, on Monday. During the dinner 
hour the ground under one end of a berth subsided, and caused 
the collapse of the whole of the framework of a large vessel which 
was being built, and which was nearly ready for plating. It is 
supposed that the primary cause of the ground giving way was the 
dredging of the river. ‘lhe Tees Conservancy Commissioners are 
making a turning place just opposite the site on which the steamer 
was being built. Occurring as it did in the dinner-hour, no one 
was injured, but the damage done was extensive. 

It was mentioned at a meeting held at Middlesbrough a few days 

o that the first angles ever rolled by Dorman, Long, and Co., 
Limited, were used in the construction of the City of Rome, at 
that time the largest vessel afloat. 

The railwaymen on the North-Eastern Company’s system have 
been voting by ballot as to whether they approved the suggested 
formation of a Conciliation Board to deal with questions of wages, 
conditions of service, &c. Out of 25,000 ballot papers issued by 
the Amalgamated Society of Railway Servants only 5560 were 


returned, and all but 137 of these were favourable to the proposal. 
The reason for the comparatively small number voting was that 
there was some misapprehension as to whether union and non-union 
men were alike to vote, and some of the largest centres did not 
distribute the ballot papers at all. The local committees on the 
Tyne, Wear, and Tees, have remitted to the Executive Committee 
of the Engineering Employers’ Federation and the Executive 
Council of the Amalgamated Society of Engineers in London the 
consideration of the claims of the men in this district for outwork- 
ing allowances, and for extra allowances for trial trips on warships, 
the present allowances, according to the men’s contention, being 
too small. The dispute is relegated to the central executives of 
the two associations under the terms of the settlement at the end 
of the lock-out of 1898. The Boilermakers’ Society have decided 
to grant a pension of £3 10s, per week to their late secretary, Mr. 
Rebert Knight. 

‘The coal trade is again showing rather more favourable features, 
inquiries being more numerous from abroad, more particularly 
from Mediterranean ports, and prices of steam coal are certainly 
stiffer, 13s, 6d. f.o.b. being asked for best, with 7s. for smalls. 
Gas and coking coals are at 12s. 6d. per ton. Shipments are very 
fair, and operations at the collieries are more regular than they 
have been since before Christmas. The coke trade is unsatisfac- 
tory, the demand being slow, and the prices continue to move 
downwards. Ironmasters are able to buy medium qualities at 
16s. per ton delivered at the furnaces on Teesside. Best foundry 
coke for export realises 21s. per ton f.o.b. The accountants have 
certified that the average price realised for the Northumberland 
coal delivered last quarter was lls. 2°62d., as compared with 
lls. 0°65d. in the previous quarter, an increase of 1°97d. per ton, 
and for the current quarter the wages of the miners will remain as 
they were in the last three months of 1900. The Durham Coke- 
men’s Association reports that 4131 cokemen were employed at 
December 31st, 1899, while at the end of last year the number 
was 3922. Only 209 non-union men were engaged at the Durham 
coke ovens. The secretary of the association tells the men they 
must be prepared to face a falling market. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE is not much change to report in the general condition of 
the Scottish iron and steel trades, but such alteration as has taken 
place bas been in the direction of firmness, and a little more 
activity. In some departments orders are so scarce that a begin- 
ning has scarcely been made at the works since the New Year 
holidays. Generally speaking, however, the works are now in full 
operation. So far as can be ascertained, the inquiry for goods is 
still backward, and there is hardly any evidence of substantial 
advance upon the dull state of matters that prevailed at the close 
of the year. 

The Glasgow pig iron warrant market has been inactive. At the 
opening this week, the tone appeared to promise a little more firm- 
ness, but this was not subsequently realised, and while the demand 
is poor, there is a good deal of irregularity in prices. Scotch 
warrants have been done, 55s. 3d. to 54s, 84d. cash, 54s. 6d. for 
delivery in six days, and 55s. 34d. to 54s. 34d. one month. There 
has been very little doing in Cumberland hematite warrants. A 
few lots have changed hands at 61s. 14d. ten days, and 62s. 3d. to 
61s. 3d. one month. Cleveland iron has sold in small quantity at 
48s. 4d. and 48s. 5d. cash, and 48s. one month. 

Merchants quote Scotch hematite 70s. per ton for delivery in 
railway trucks at the steel works, but the consumption just now is 
comparatively small. Ore freights from Bilbao to the Clyde are 
materially lower, and the demand for imported ores, such as 
Scotch hematite is made of, is very quiet at the moment. 

The prices of the ordinary and special brands of Scotch makers’ 
pigs are in some cases 6d. to ls. better than last week. Govan, 
No. 1, is now quoted at Glasgow, 57s.; No. 3, 56s. 6d.; Carn- 
broe, No. 1, 62s.; No. 3, 59s.; Clyde, No. 1, 69s. 6d.; No. 3, 
59s. 6d.; Gartsherrie, No. 1, 70s. 6d.; No. 3, 60s. 6d.; Calder, 
No. 1, 74s.; No. 3, 60s. 6d.; Summerlee, No. 1, 76s.; No. 3, 62s.; 
Coltness, No. 1, 77s.; No. 3, 62s.; Glengarnock at Ardrossan, No. 1, 
71s.; No. 3, 60s.; Eglinton at Ardrossan or Troon, and Dalmel- 
lington at Ayr, Nos. 1, 60s. 6d.; Nos, 3, 59s.; Shotts at Leith, 
No. 1, 7is.; No. 3, 62s.; Carron at Grangemouth, No, 1, 71s. 6d.; 
No. 3, 61s. 6d. per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 4696 tons, compared with 8613 in the same week of 
last year. To Canada 140 tons were despatched, South America 
50, India 105, Australia 105, France 60, Italy 80, Germany 30, 
Holland 400, Belgium 120, Spain and Portugal 180, other countries 
178, the coastwise shipmerts being 3248, against 6388 tons in the 
corresponding week of last year. 

In the finished iron and steel department there has been very 
little doing. The makers, as a rule, have been indifferent as to 
when the works should be wholly restarted. The pressure for 
delivery of material has been very slight, and the fresh inquiry is 
poor. Agents of German firms are reported to be quoting very 
low prices for delivery of steel to the Scottish shipbuilders. There 
has not been so much heard of American competition in the last 
week or two, and this is supposed to be due to the fact that the 
makers on the other side have now more demand at home. At 
the same time, it is difficult to obtain orders at present either for 
finished iron or steel goods. 

The ironfounding and engineering works are for the most part 
fairly well employed, but the future occasions some anxiety in the 
case of several departments. One or two foreign markets, such 
as the South African and India, have failed to open out as was 
expected, and the fall in prices has also affected business all 
round, owing to the uncertainty as to whether the bottom has yet 
been touched. 

The coal trade is gradually working back to normal conditions. 
For manufacturing purposes the inquiry is so far comparatively 

r. Consumers have been holding off as much as possible in 
expectation of receiving a substantial concession in the matter of 
prices. On the other hand, the coalmasters have been very un- 
willing to concede more than they can possibly help. They have, 
it is understood, been regulating their ideas pretty much by the 
position of the foreign demand. It was off very much a week or 
two ago, but the great reduction in freight is expected to tempt 
shippers, so that if a steady demand could be obtained for ship- 
ment such as would keep the cvllieries moving, manufacturing 
consumers at home would not be so fortunate in the matter of 
reduced terms. 

The shipments in the past week from Scottish ports have been 
123,597 tons, compared with 93,733 in the preceding week, and 
124,112 in the corresponding week of last year. At Glasgow 
harbour main coal is quoted 9s. 9d. to 10s.; ell and splint, 12s. to 
12s. 6d.; steam, 12s. 3d. to 12s, 6d. These prices are 1s. to 1s. 6d. 
per ton lower than at this time last year. The very cold weather 
now being experienced has induced a run on household coals, the 
prices of which to the domestic consumer show little alteration. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE opinion expressed on ’Change, Cardiff, this week, with 
regard to the coal trade, is that prices are not likely to drop for 
a week or two, seeing that ample tonnage has come in and lead- 
ing owners are well placed for a time ; but the tendency is clearly 
towards lower figures. This week it was noticed that quotations 
for best steam coal were principally 19s. 6d., 20s., and 2ls., but 
that the leading seemed to be the lowest figures. During the last 
few days the exports have been large to France, the coaling 
stations, and various foreign ports. On Saturday 12,000 tons 
went to Port Said, 4100 tons to Shanghai, 5600 to Monte Video, 
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and substantial cargoes to Alexandria, Constantinople, and France. 
These followed closely on the previous <i despatches of 9900 
tons to Singapore and 8000 tons to Port Said. 

Last week Newport despatched some notable cargoes ; 4000 tons 
to Odessa, 3100 Malta, 2500 tons to Algiers, and 2700 tons to 
Naples. Swansea’s total shipment last week was above late 
averages, and totalled 55,171 tons, and a substantial patent fuel 
export of 13,645 tons. Out of this total France took over 
38,000 tons, and 5495 tons fuel. As regards the class of coal in 
best demand this week at Cardiff, best Monmouthshires take a 
good place. Drys are not so strong as they were, and second-class 
steams are weaker. No. 3 Rhondda keep well, but No. 2 are 
showing a falling off. Small steams are easier, and this market 
is indicating a fluctuating character. Some sales have been 
effected at lls. 3d., but the ordinary trend of prices appears to 
be from 10s. to 10s. 3d. House coals are showing an improve- 
ment, but not very marked, and the sale of another cargo of 
wrecked coals, this time at 3d., indicates that the old prices are 
not likely to be restored ; 19s. to 20s. is the prevailing quotation. 

Mid-week on ‘Change, Cardiff, there was a fuller gathering than 
has been seen for some time, and it appeared as if first and second- 
class steam were getting stronger. The latest quotations were as 
follows :—Best steam, 20s. to 20s. 6d.; best seconds, 19s. to 
19s. 6d.; ordinary seconds, from 18s, to 18s. 3d.; drys, 17s. to 
17s. 6d.; best Monmouthshire, 18s, 3d. to 18s. 6d.; seconds, 
16s. 6d. to 17s., for Cardiff shipment ; special steam smalls, 11s. 6d. 
to 12s.; best ordinaries, 10s. to 10s. 3d.; seconds, 9s. to 10s.; and 
inferior kinds from 8s. 6d. House coal: best, 19s. to 20s.; seconds, 
17s. 6d. to 18s. No. 3 Rhondda, 18s. to 18s. 6d.; brush, 16s. to 
16s. 3d.; small, 13s. 3d. to 14s. No. 2 Rhondda, 16s. to 16s. 6d.; 
through and through, 13s. to 13s. 6d.; small, 8s. 6d. to 9s. 

Patent fuel continues in good demand ; one cargo of 2000 tons 
went to the Congo this week, but prices are certainly on the down 
grade. Latest are 17s. to 18s. Coke somewhat dull, 23s. to 
28s. 6d., according to brand. 

Pitwood is affected by heavy imports, and is quoted this week 
from 16s. 6d. ex-ship. 

There was an increased number of colliery accidents in Mon- 
mouthshire and South Wales last year. The total number was 
174, resulting in 188 deaths, being an increase in number of six- 
teen accidents and eight deaths over the totals of preceding year. 
On Saturday last there was a fatal accident at Vochrhiw, in one of 
the collieries of Guest, Keen, and Co., by which two men were 
killed and two injured. The accident was due to the running away 
down a slope of a train of laden trams, owing, it was thought, to 
faulty or careless coupling. This matter was carefully investi- 

ated at the inquest, and a verdict of accidental death returned. 

he result of an inquest upon the four men killed in November 
last by the bursting of a pipe at the Clydach colliery was the 
return of a verdict of accidental death. In the summing up of the 
coroner, he stated that he was none the wiser as to the cause. 
The pressure on pipe was 70 1b. to 75 lb., but it could stand 300 lb. 

The Lewis Graigola Colliery Company is carrying on pumping 
operations at the Old Sisters’ pit, Birchgrove, and expect to get 
coal in a few weeks. The vein covers a wide area, and is dit. 
thick. Mr. Evans is the manager. 

An action of considerable importance has been brought to a con- 
clusion—the Glamorgan Canal Company +. the Merthyr Vale 
Colliery. Plaintiffs sought to establish that injury had been 
caused to the canal by the subsidence, from working in the colliery 
beneath. Judgment was given in the Chancery Division on 
Monday in favour of the plaintiffs, with permission to appeal. 

Work of construction has been resumed at the Tredegar dry 
dock, Newport, Mon. The present contractors are Price and 
Reeves, and 200 men have n put on. The great difficulty 
found has been a stratum of shifting sand, at the point marked 
out for the foundation of the dock gates. This is being met b 
sinking large concrete blocks which will ultimately form a Sleek 
18ft. or 20ft. in diameter. 

Latest Swansea coal prices are as follows: Anthracite, finest 
hand-picked, malting, 20s. to 23s.; second, hand-picked, 16s. to 
ljs.; t large, 14s. 9d. to 15s. 6d.; red vein, 12s. 6d. to 13s.; 
rubbly culm, 6s. 6d. to 7s. Steam coals, 19s. to 20s.; seconds, 16s. 
to 18s.; bunkers, 12s. 6d. to 13s.; small, 8s. to 8s. 6d. House coals: 
No. 2 Rhondda, 16s. to 17s. Patent fuel, 16s. 6d. to 17s. 6d.; 
coke, 18s. to 20s. for furnace, 22s, 6d. to 25s. best foundry. 

It was reported on Change that the coal trade in the Swansea 
district was certainly easier, and that though house coal prices, 
best, were maintained, quotations for inferior and semi-bituminous 
were receding. A month’s notice to close down has been posted 
up at the Copper Pit, Morriston. Several of the smaller collieries 
are reported to be showing signs of depression, and the output 
lessening. 

This week the General Federation of Colliers announces an 
advance in wage rate of 5 percent. It is not stated how this will 
affect the Western colliers. 

While the Dowlais Works on the hills continue to be fairly em- 
ployed, more especially with steel rails—one of large sections being 
now in course of rolling for the Cape—the new works at Cardiff 
are going in for extensive enlargement and additions. Amongst 
the new machinery is what is known as the Morgan mill. This is 
an ‘up-to-date ” plant, and will roll various kinds of round and 
other small merchant bars. The invention is American, and as 
the patentees keep the construction in their own hands, had to be 
imported. 

A large number of additional hands will be employed. One of 
the substantial steel rail exports of the week was from Cardiff, 
2800 tons for Bussorah, 7/4 Marseilles and Djiboutil, with 800 tons 
patent fuel. 

Newport continues to send away large quantities of sheet iron 
to Bristol. The quantity of pig iron received by Swansea last 
week amounted to 1566 tons. Newport has received substantial 
imports of pig iron from Barrow and Glasgow. This week iron 
ore has come in very freely, Guest, Keen, and Co. receiving three 
large cargoes from Bilbao, Cyfarthfa three, and Wright and 
Butler, Swansea, three, the last totalling 4600 tons. One of the 
imports this week at Cardiff was a cargo of steel billets from Rot- 
terdam, and another from the same port a quantity of steel tram 
rails and steel fish-plates consigned to the Cardiff Corporation. 
I am awaiting with some interest the receipt of this information 
by the General Committee, in the face of the energetically- 
managed works at Cardiff, and the no less close cutting works on 
the hills, where, certainly, given quality as a consideration, a great 
point is always being made to meet the needs of buyers. 

On ’Change, Swansea, mid-week, the result of the Birmingham 
meeting was not regarded as favourable. The pig iron market was 
stated to be unsettled, with a tendency downwards. The change 
in price was not marked, Middlesbrough and hematite showing 
a fall from 9d. to ls. In accord with the fall in pig, merchant 
bars and sheets indicated a fall of nearly £1. In these, competi- 
tors abroad are trying to undersell, in some cases to the extent of 
10s. Prices of Bessemer and Siemens bar, it will be seen, have 
been brought down as low as possible, to compete with American. 
Latest general quotations are as follows:—Glasgow pig iron 
warrants, 55s. 3d. cash ; Middlesbrough No. 3, 48s., 48s. 6d.; 
hematite warrants, 61s. 9d.; Welsh bars, £7 to £7 10s.; sheet iron, 
£7 10s. to £7 15s.; steel sheets, £7 10s. to £7 12s. 6d. Bessemer 
steel: tin-plate bars, £5 5s.; Siemens best, £5 5s., all delivered in 
district net cash. 

Tin-plates: Bessemer steel cokes, 12s, 6d. to 12s, 9d.; Siemens 
coke finish, 12s. 9d. to 13s.; ternes, per double box, 28 by 20C., 
24s., 26s. to 28s, 6d.; best charcoal, 14s., 15s. to 16s.; big sheets 
for galvanising, 6ft. by 3ft. by 30 gauge, per ton f.o.t., £10; 
finished black plate, £9 2s. 6d.; block tin, £118 7s. 6d. to 


£117 15s.; lead, £16 10s.; spelter, £18 15s.; copper, Chili, bars, 
£71 15s. to £72 10s.; Iron ores, Tafna, 17s. to 17s, 6d. Newport 
ra: —— prices are :—Tafna, 17s. to 17s. 3d.; best Rubio, 17s. 
to 17s. 6d. 

There was another good week of tin-plate shipments at Swansea 


last week — 65,344 boxes; receipts from works totalled 48,087 
boxes ; present stock, 114,525 boxes. 

December shipments compare favourably with those of 
December, 1899, the total for 1899 being 12,022 tons, and for Decem- 
ber, 1900, 16,355 tons. Russia, Java, China, Japan, and the Straits 
Settlements, all showed a marked increase of business. In the 
Swansea Valley, after a period of idleness, the Glantawe Mills are 
again working well. At the Duffryn half only are in work, 
six at Morriston, six at Beaufort, ten at Cwmfelin, eight at Upper 
Forest, eight at Worcester, three at Foxhole, two at Clydach, 
three at Park, and three at Cardonnel. Future operations are 
regarded favourably. Other industries fairly brisk ; engineering 
sheds fully employed, sulphate of copper and sulphuric acid 
factories brisk. Pentrepoth Chemical Works, Morriston, after 
some period of inactivity, are again working well. 

Abercarn Tin-plate Works are, I hear, to be re-started, a good 
accumulation of imported bar having been obtained. Owners of 
rang works regard the import with more favour than the larger 
works, 

For a time the attention of Swansea employers has been diverted 
from the question of imported steel to the announcement from 
Germany that the steel tariff will materially affect Welsh imports. 
The German trade is still considerable, though the exports from 
Swansea last December were only 853 tons, as compared with 
1746 tons for December in the previous year. 

A meeting of the Great Western Colliery Accident Fund was 
held this week, and good evidence given of the benetit these funds 
yield. The accident occurred in 1893, resulting in the death of 
sixty-three men and boys, and the bereavement of twenty-three 
widows and forty-two orphans. At the meeting it was shown 
that £5827 19s. 1ld. had been expended, that £5070 Is. 3d. 
remained, and that only seven widows and twenty-four orphans 
are on the fund. 


NOTES FROM GERMANY. 
(From our own Correspondent.) 


THERE is still no prospect of any change for the better in the 
iron industry, the downward tendency in quotations being even 
more marked than before. Owing to the exceedingly dull and 
uncertain position in all trades connected with the raw and finished 
iron business, consumption has been limited to the utmost, and no 
work of any weight has been secured for many weeks past. A 
good many inquiries that are coming in do not lead to any business 
at all, and the present actual demand is much smaller than is 
generally known. It is reported from Diisseldorf that the coke 
convention, the pig iron syndicate, and the billet convention have 
each granted an export bounty of M. 3 p.t. to Krupp of Essen, for 
a rail order of 7000 t. for the Dutch North-East Railway Company. 
Reductions in price are the order of the day. Hoops have been 
officially reduced on M. 140 p.t. at a general meeting of the hoops 
mills, which was held at Cologne on January 9th ; the drawn wire 
convention has recently resolved to grant a reduction of M. 20 p.t. 
on 25 per cent. of the contracts that had been previously booked 
at the basis price of M. 185 p.t. About 40,000 t. had been secured 
at the above price, but one-half of the quantity had already been 
delivered before January lst. The South German wire rod con- 
vention has officially reduced their prices on M. 145 p.t., free 
Neunkirchen, and M. 150 p.t. free Mannheim. 

Since the middle of December the tone of the Silesian coal trade 
has been gradually getting weaker. The Government collieries 
have already sold their output at 0°05 per cwt. less than the 
private pits, while, as a rule, the former determine the price for 
the latter. The summer quotations, which will begin with the 
first of April, are expected to be lower than during any of the 
preceding years. During the next few weeks the tone of the 
German coal market will be chiefly influenced by the weather ; 
the sharp frost that came so unexpectedly has already caused house 
coal to rise in demand, while the consumption of engine fuel is 
irregular, and shows a falling off against previous weeks. 

During December of last year, deliveries of coal, coke, and 
briquettes in the Ruhr districts were 3,966,400 t., against 
3,392,280 t.; in the Saar district, 562,760 t., against 553,670 t.; in 
Silesia, 1,336,300 t., against 1,329,080 t.; and in the three districts 
together, 5,865,460 t., against 5,275,030 t. in December, 1899. 
Total deliveries for 1900 amounted on 49,349,540 t. for the Ruhr 
districts, against 45,616,240 t.; 7,157,210 t. for the Saar district, 
against 6,917,510 t., and 17,967,480 t. for Silesia, against 
16,796,530 t. in 1899. 

The Government collieries of the Saar district yielded 747,864 t. 
in December last year, against 726,019 t. in December, 1899, con- 
sumption in December last being 726,720 t., against 746,643 t. in 
December, 1899. 

Increasing dulness is reported from all branches of the Austro- 
Hungarian iron market ; even the lowest prices cannot induce 
consumers to buy more than what they require for immediate con- 
sumption, and there have not been any forward orders placed as 
yet. 
Coal, too, is weak in price as well as in demand in Austria-Hun- 
gary, and prospects are more discouraging than ever. 

The depression that has prevailed in all the iron and allied trades 
in Belgium during the latter part of 1900 continues, orders getting 
fewer every week. The Société de la Meuse has been singularly 
fortunate in a period of general dulness, securing an order for 
locomotives for the Damascus-Mecca Railway at 32,500f.; the offer 
of Hendschel Kassel at 32,225f. had been sent in too late, and 
Krauss Munich and two other firms asked 36,000f., 38,000f., and 
41,000f. The Société de la Meuse at Litge has likewise obtained 
an order for twenty wagons of fifteen tons each, at 75,000f. c.i.f. 


Beyrut. 

Engine as well as house coal has been in very quiet request in 
Belgium during this week and the last, output in all districts being 
in excess of demand. German — export to the United 
States of America has considerably improved in the year’ now 
past, value for 1900 being 433,375,170 dols., against 381,850,468 dols, 
in 1899. In 1898 total value of German export to America was 
350,402,268 dols. 


AMERICAN NOTES. 
(From our own Correspondent.) 


New York, January 3rd. 


THE year opens with excellent business conditions, but with 
much less speculation than a year ago, Transactions on the Stock 
Exchange constitute a good barometer. During the year 1899 
120 million shares listed stocks were sold, against 105 millions 
last year ; unlisted, 52 millions, against 35 millions ; State and rail- 
road bonds, 741 millions, against 546 million shares; unlisted 
bonds, 82 million shares, against 16 million shares last year. The 
total exchanges last year were 8,127,590,036 dols. Prices of leading 
commodities were as follows :—Cotton, 1899, 744 ; 1900, 10 cents ; 
pig iron, same years, 22.50 dols.—16 dols.; steel rails, 35 dols.— 
26 dols.; wheat, 75—83 cents per bushel; corn, 394—46 cents. 
Call money at close of 1900, 54, against 6 a year ago, same time. 
Last year’s trade was characterised by the largest ag; ate of 
values and the heaviest foreign trade. In cotton goods, but for 
the Chinese complications, this would have been the best year 
ever known. Averaging the last month’s exports, the figures for 
the calendar year are 1,470,000,000 dols. ; imports, 825,000,000 dols. ; 
favourable balance of trade, 645,000,000 dols., or 25,000,000 dols, 
greater than any former year. 

The purchasing power of the country has been considerably 
increased of late, and preparations are in progress for still further 
industrial enlargements. Business conditions are very generally 
improving. In some lines prices will probably be advanced, as, 
for instance, anthracite coal, which goes up January 10th, 


The year’s failures are a little below the average, viz., 9,926 
with liabilities at 121,000,000 dols., and assets 56,000,000 dols. 
The increase of new enterprises continues, and the creation of new 
commercial and industrial organisations will continue throughout 
the year, 

Building operations will assume larger proportions this year, 
especially in mill and shop lines. The steel and iron mills, the 
locomotive and car works, the shipyards, and all electrical equip- 
ment plants, as well as engineering plants and foundries, enter the 
year with a good volume of work in hand, and prospect for as 
much more as can be comfortably handled. The rail makers con- 
template—so they say, at least—advancing prices to 28 dols. or 
30 dols. by February Ist, in consequence of the generally heavy 
demand, but the orders for the current year already booked foot 
up only 1,100,000 tons, while the mill capacity is 3,000,000 tons, 
The present price, 26 dols., allows enormous profits, yet because 
of the degree of control exercised by the owners of Bessemer ores 
over sources of production, it appears to be practically impossible 
to present material opposition to the existing combination. The 
demand for all kinds of railway material will keep all plants fully 
employed for months to come, and for the present there are slim 
chances to book long contracts at lower prices than are asked now, 
Reports to-day by wire and telephone from several western points 
furnish much solid encouragement as to a continuance of existing 
conditions in the industries, in railroad traffic, in mining develop- 
ments, and in agriculture. Much new land is soon to be opened 
up for wheat and cotton culture, the high price of cotton having 
had that effect. The higher level of price of wheat last year over 
1899 has also encouraged wheat culture. The implement industry 
is also in an exceptionally prosperous condition, and capacity ts 
still maintained at pretty near its maximum limit. 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal in good request, and prices firm. House coal in 
good request, but sailing tonnage is scarce. Exports for week 
ending January 12th were :—Coal, foreign, 5917 tons ; coastwise, 
14,342 tons. Imports for week ending January 15th were :—Iron 
ore, 1950 tons ; manganese, 4674 tons ; pig iron, 1730 tons ; scrap, 
85 tons; pitwood and mining timber, 6098 loads; deals, Xc., 
1358 loads ; cement, 200 tons. 

Coal: Best steam, 18s. 6d.; seconds, 17s, to 17s. 6d.; house coal, 
best, 19s.; dock screenings, 9s. 6d.; colliery small, 8s. 6d. to 9s. 
Pig iron: Scotch warrants, 54s.; hematite warrants, 61s., f.o.b. 
Cumberland prompt ; Middlesbrough, No. 3, 48s. ld. Iron ore: 
Rubio, 16s, Steel: Rails, heavy sections, £5 17s. 6d. to £6; light 
ditto, £7 tu £7 10s. f.o.b.; Bessemer steel tin-plate bars, £5 ds. ; 
Siemens steel tin-plate bars, £5 5s., all delivered in the district, 
cash. Tin plates: Bessemer steel, coke, 12s. 6d. to 12s. 9d., 
nominal ; Siemens, coke finish, 12s. ¥d. to 13s., nominal. London 
Exchange telegram: Copper, £71 12s. 6d.; Straits tin, £119, 
Freights : easier. 


TRADE AND BusiINEss ANNOUNCEMENTS.—Blake and Knowles 
Steam Pump Works, Limited, of 179, Queen Victoria-street, 
inform us that their Manchester-representatives, Messrs. Doherty and 
Donat, have opened a show-room at 82 and $3, Deansgate-arcade, 
Manchester, where a selection of the Blake-Knowles pumps will 
be on view. 


THe CentRat LonpoN Raitway.—The rails on the Central 
London Railway are carried on continuous sleepers, not on trans- 
verse sleepers, as stated in our last impression. The sleeper rests 
on a bed of concrete. The rails are not of the cross section used 
in general in the United States, but they are flat-footed, and 
spiked directly to the sleepers without chairs and without tish- 
plates. We are informed that the British Thomson-Houston 
Company does not hold itself responsible for the design of the 
locomotives, and that it objected to the use of locomotives in which 
such an enurmous amount of dead or springless load has to be 
carried by the track. 


THe TRANS-SIBERIAN RaiLway.—The Russian engineer M. Savri- 
movitch, who was entrusted by the Government with the task of 
making the survey for the projected railway round the southern 
extremity of Lake Baikal, has returned to St. Petersburg. 
According to his report on the work, the geodetic and geological 
investigations are completed, and the course of the new line has 
been definitely traced out for a distance of 29 miles between 
Myssovaya and Pereyemnaya. A way for the track has been cut 
through the forests, ‘the making of the embankment has been 
begun, a sufficient quantity of quarried stone and cement has been 
procured, and some dwelling-houses and barracks have been erected 
for the use of the workmen. Every effort is being put forth to 
finish this important link in the Siberian Railway as quickly as 
possible, as the authorities intend to commence the construction of 
the permanent way next spring. 


GLascow UNIVERSITY ENGINEERING Society, — On Saturday, 
January 12th, the members of the above Society, through the 
kindness of Mr. Clark, who made the ry arrang ts, 
visited the works at present being carried out by the Clyde 
Trustees. Meeting at Broomielaw, the party—numbering about 
seventy—were conducted over the works in connection with the 
reconstruction of the wharf there. The construction and inkings 
of the caissons was ably explained with the aid of drawings, of 
which each member received a copy. Embarking on thes.s, Comet, 
the Clyde Trust Dry Docks were next visited, and then the new 
dock at Clydebank. On the return journey luncheon was served, 
when Professor Barr proposed votes of thanks to the Clyde 
Trustees, especially to Mr. Clark, and to Messrs. Alston, Biggart, 
Hamilton, and Baxter. Professor Kernot, of Melbourne, alsu 
expressed his pleasure at being present, and Mr, Clark suitably 
re lied, 


Royat Tuesday afternoon Professor Ewing 
delivered the first of six lectures on ‘‘ Practical Mechanics.” It was 
elementary in its nature, dealing with the simplest fundamental 
principles of mechanics, weight, polygon of forces, catenary 
curve, centre of gravity, moments, equilibrium, and so on. 
Practical illustrations of the action of forces were given—the jit 
crane, the arch, the Warren girder, and so on—which removed the 
dryness inherent in the subject. One or two definitions were 
given. The engineer was the man who kept open the eye of 
understanding and perception to grasp and use the phenomena 
which were going on daily around us, but which passed unnoticed 
by the man in the street. With the usual definition of force, the 
lecturer was not satisfied. Afterall was said and done, he thought 
Hopkins’ detinition could not be beaten. ‘‘ Force,” said Hopkins 
‘‘is Force.” Speaking of the side pressure tending to upset a 
block, Professor Ewing mentioned that Sir Benjamin Baker had 
recently told him that at the end of last year a wind pressure of 
331b. per square foot was recorded by a pressure gauge on the 
Forth Bridge. A pressure of 40 lb. per square foot over the 
whole side of a railway train would be sufficient to capsize it. 
Luckily, the pressure during a storm was not exerted over a large 
area at one time, as any one could see by watching a field of corn 
waving in patches under the wind. The effect of a load passing 
over an arch bridge was shown very strikingly by a model of a 
bridge in which all the voussoirs were made with slightly rounded 
faces. The local bending and bulging of the bridge, as a load was 
rolled over it, was very striking. The next lecture will be delivered 
on Tuesday, January 22nd, and will be devoted to the study of 
work 
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AUSTRALIAN NOTES. 
(From our own Correspondent.) 

OWING to an exceptionally good season through- 
out New South Wales, the returns from agricul- 
tural and pastoral pursuits are particularly large ; 
the goods traffic on the railways making a record. 
As the wheat traffic is still to be carried, the 
results at the close of the financial year should 
be the highest in the history of the Colony. 

Some time ago designs and tenders were in- 
vited for a bridge to connect North Sydney with 
the city. A board, consisting of the professional 
heads of the Government departments, have 
been going into the designs submitted, and have 
now furnished their report. They state :—In 
all twenty-four schemes were submitted. Many 
of these, however, were so incomplete and want- 
ing in information, either as regards design, 
plans, or estimates, as to deserve but little con- 
sideration. The conditions in this case differ 
from those of the ordinary run of competitions in 
that, in addition to tenders being invited, two 
premiums of £1000 and £500 respectively were 
offered for the two designs which, in the opinion 
of the Minister, were the best and most suitable. 
We regret to have to report that owing to the 
fact that even the best of the designs are un- 
satisfactory, either as regards cost, structural 
defects, or other features, we cannot recommend 
the acceptance of any tender. 

The board are of opinion that the design sub- 
mitted under the nom de plume of ‘‘Sablazo” is 
entitled to the first premium of £1000, and that 
the design under the nom de plume of ‘‘ In Sus- 
pense ” is entitled to the second prize. A list of 
the designs and tenders submitted is shown as 


follows 
1. ‘*Funfgelenkbogen,” tender, £1,280,000. 
Norman Selfe, design only. Tenderers, the 


Maschinenbaugesellschaft of Nurnberg and the 
Vereinigte Maschinenfabrik of Augsberg. 

2. H. A. Miller, rough specification. 

3, 4, 5. ‘* Union is Strength,” tender design (A), 
£2,752,920 ; (B) £1,665,691 ; estimate design (C), 
£1,237,555, Harper, Harper, and Henderson, 
Equitable-buildings, George-street, Sydney. 

6. ‘* Verax,” tender, £1,499,812, T. W. Raster, 
17, Tothill-street, Westminster, London. 

7, 8. ‘* Lothario,” estimate, £2,000,000 ; alter- 
native design, one span, £1,400,000, Alfred Hill, 
Technical College, Huddersfield, Yorks. 

9. ‘Audi vide Tace,” estimate, £2,584,136, 
Hugh F. Wright, 74, Swinburne-road, Eagles- 
cliffe Junction, Durham, England. 

10. ‘‘Terra Firma,” estimate, £1,574,250, 
Charles Lean, 29, Broughton-road, Ealing Dean, 
London. 

1l. ‘The Steel Age,” tender, 7,380,000 dols. 
ae. E. 8. Shaw, 12, Pearl-street, Boston, 
Mass, 

12, “‘ Digna Sequamur,” tender, £2,222,977, 
J. H. Cardew, 75, Pitt-street, Sydney. 

13. ‘‘ Floreat Etona,” tender, £1,988,815, W. 
Kenwood, 335, George-street, Sydney. 

14, ‘‘ Wait and Hope,” tender, £2,629,910, 
Gilbert Weaver, 157, Morehead-street, Redfern. 

15. “*E Pluribus Unum,” tender, £2,059,570, 
J. H, Cardew, 75, Pitt-street, and W. T. Moffitt, 
Tramway Construction Department, Sydney. 

16, A. H. Byron, tender, £991,870. 

17. ‘“Sablazo” (first prize design), tender, 
£2,927,236 18s., G. E.W.Cruttwell,8,Queen Anne’s 
Gate, Westminster, 5.W. This plan shows a 
cantilever bridge, with a central span of 1266ft. 
and side spans of 618ft. each. There are two 
pairs of main cantilevers, each having a shore 
arm of 618ft., and a harbour arm of 489ft., while 
the central span is 288ft. in length. 

18. ‘* Nulli Secundus,” estimate, £1,102,{42, 
E. K. Morse, Pittsburg, Pa. 

19. H. T. Robey, no tender. 


20. ‘‘In Suspense” (second priz), estimate, 
£1,875,000, Norman Selfe, design only. 
Tenderers, the Maschinenbaugesellschaft of 


Nurnberg and the Vereinigte Maschinenfabrik 
of Augsberg. This design is for a suspension 
bridge of 1800ft. central span, on towers 400ft. 
in height above water, with side spans finishing 
on brickwork anchorage towers. The main cables 
are 144 in number, each 3}4in. diameter of patent 
locked steel ropes, and the stiffening truss is of 
the two-hinged type. 

21, 22. ‘‘ United Sydney,” tender, £1,147,332, 
alternative £1,100,000, Norman Selfe, design 
only, Tenderers, the Maschinenbaugesellschaft 
of Nurnberg and the Vereinigte Maschinenfabrik 
of Augsberg. 

23, 24. ‘‘Ex Conjunctione Formitas,” tender, 
cantilever, 3,100,100 dols. (£645,854); suspen- 
sion, 3,046,200 dols. (£634,625). ‘Tenderers, 
the Union Bridge Company. 

A return laid before Parliament, containing a 
list of officers employed on June 30th last by 
the New South Wales Government, is summarised 
as follows:--Nine special officers, 879 profes- 
sional, 2950 clerical, 5098 educational, 4584 
general, and 2838 unclassified, making a total of 
16,658. The salaries amount to £1,998,770, 
while the allowances in nature of salary total 
£16,232, and the allowances to cover disburse- 
ments are £42,683. 

The above does not include the railways 
and or the water and sewerage depart- 
ment. 


LAUNCHES AND TRIAL TRIPS. 


CONISTON, steel screw steamer; built by, 
Wm. Gray and Co., Limited ; to the order of, 
The Pyman Steamship Company, Limited, West 
Hartlepool ; dimensions, 347ft., 47ft., 27ft. 4in.; 
engines, triple-expansion, 254in., 404in., 67in., 
by 45in., pressure 1801b.; constructed by, the 
builders ; trial trip, January 9th. 

GERMANICUS ; built by, Ropner and Son; to 
the order of, Mr. C. Andersen; to carry, 6200 
tons, L.S.F.; engines, triple-expansion, pressure 
180 1b.; constructed Blair and Co., Limited ; 
trial trip, January 12th ; 114 knots, 


Over 99°1 per cent. of the tonnage of 
vessels built in the United Kingdom last year 
> built of steel, and less than 0°8 per cent. 
of iron, 


THE PATENT JOURNAL. 


Condensed from “The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 
*,* When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 
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107. and SuBMERGEABLE Warsuies, H. 
Middleton, Brighton. 

108. WeLpiNnG Joints for Rats, W. E. Kenway, 
Birmingham. 

109. GLoves, J. A. E. Clark, Elgin. 

= ig W. R. Sykes and A. H. Johnson, Bickley, 

ent. 

111. Water Suppty System, R. and G. Harding, 

London. 

112. ‘*Se_r Toaster,” N. Davis, Cheltenham. 

113. Speep Gear for Moror Cars, E. Price, Ports- 
mouth. 

114. PHorocRaPHic F. H. Sanderson, 
London. 

115. SELF-acTING Raitway Sicnats, J. E. New, Bir- 
mingham. 

116. Gas Propucer, J. L. Thomas and D. W. Prosser, 
Swansea. 

117. Treatine O1rs for Soap, C. Weygang, 
Gravesend. 

Account Fives, J. 8. Highfield, St. Helens, 
Lanes. 

119. CycLe-privinc Mecuanism, W. and 8S. Warren, 
Nottingham. 

120. Negpies for EmproipERy Work, T. V. Clarke, 
Birmingham. 

121. Makino Sart, R. Hodgson and A. Scroxton, Bir- 
mingham. 

122. Pepas, A. Whitaker.—(@. Preston, South 
Africa.) 

123. Savery Guarp for CircuLaR Saws, C. A. Jones, 
Gloucester. 

124. CLurcH Mecuanism for Cycvgs, C. A. Hyde, Bir- 
mingham. 

125. Mupauarps for VeLocipepes, W. B. Johnson, 
Liverpool. 

126. of Dryinec Matt, J. Wetherill, Batley, 
Yorks. 

127. Propuction of CompusTiBLe Gas, F. E. Ross, 
London. 

128. Perperuat Morton,” H. Badham-Thornhill, 
Monkstown, Co. Cork. 

129. Hats, I. 8. Calvert, London. 

130. Brake for Horsecess Carriacss, J. Caulfield, 
London. 

131. ELecrric Switcnes, A. P. and G. C. Lundberg, 
London. 

132. Draw-sar Devices for Venicies, M. Alma, 
London. 

133. Bepstgap, E. C. Hennequin and F, Collingwood, 
London. 

134. Gearinc Execrric Ciocks, J. J. Stockall, sen., 
London, 


CAMERAS, 


135. ARTIFICIAL Sprnntnc Batt, &e., H. Leafe, 
London. 

136. Rapivs Gavcr, W. C. Pitter and W. Stone, 
London. 


187. CoupLinas for Raitway Trucks, J. H. W. Bourne, 
London. 

138. Gas Governor, H. Cooney and W. A. Tilling, 
London. 

139. Drussinc Hives, O. Imray.—(The Deutsch Ameri- 
kanische Maschinen-Geaellachast, Germany.) 

140. Brackets and Suetves, &c., G. T. Richardson, 
London. 

141. Box Hotper, G. W. Searjeant and J. Harris, 
Wrexham. 

142. Surcicat and other Banpacgs, H. 8. Wellcome, 
London. 

143. Stair-Rop Eygs, E. Britton, Birmingham. 

144. Pocket Cuip for Pens, A, and L. Myers, Bir- 
mingham. 

145. Glove for MassaGE Purposes, A. de Gladen, 
London. 

146. Borrie Stanp, E. B. Wessbecher, London. 

147. Oars, R. J. Robson, London. 

148. INstRUMENT for SuprortinG the Rectum, H. R. 
Davies, London. 

149. TreatTMENT of ConDENSED WaTER, R. Scott, 
London. 

150. Rivet-MAKING Macniygs, F. E. Bright, London. 

151, Mirre-ccttinc Apparatus, F. Kaiser, London. 

152. Gas Enoine, C. Lossignol and L. Heinen, 
London. 

158. Tonacco Pipgs, J. and W. L. Smith, Liverpool. 

154. Mepicat Truss, J. U. Lister, Liverpool. 

155. PREVENTING RaiLway AccipENts, J. U. Lister, 
Liverpool. 

156. Box Srrap, R. H. and J. McHardy, London. 

157. Ecectric Motor, D. Perret, London. 

158. Paper Puncn, W. Parmentier and H. Kuhn, 
London. 

159, ATTACHMENT for Pals, R. Chidley, 
London. 

160. Soap, W. H. Power, London. 

161. Mowinc Macuine Kyire Grinpers, F. G. Greene, 
London. 

162. Back Stays for Latugs, C. Letts.—(Boer and Co., 
South Africa.) 

163, Construction of GARMENT, T. Burberry, London. 

164. Enornes, J. E. Howard, London. 


165. TELEGRAPH TRANSMITTING AppaRaTus, G. K. B. 
Elphinstone, Loudon. 
3rd Janvary, 1901. 
1¢6. Geartnc for VeELocipEpEs, R. A. Cordner, 
London. 


167. Metruop of Sow1no T. Adair, Belfast. 

168. Cugck or NON-RETURN VaLvEs, T. J. Codd, Ley- 
tonstone. 

= Firtines of Waist Betts, P. A. Martin, Birming- 


am. 

170. Fasteners for Waist BE.ts, P. A. Martin, Bir- 
mingham, 

171. Firtines of Waist Betts, P. A. Martin, Birming- 


ham. 

172. Waist Betts and their Firtinas, P. A. Martin, 
Birmtngham. 

173. STEAM-PROPELLED CARRIAGES, J. G.'A. Kitchen, 
Manchester. 

174. A Kyire CLeaner, J. Howle, Birmingham. 

175. Mup Guarp for Cycigs, H. Deas, Glasgow. 

176. Drivine Carpino Enoryes, J. Rothwell, Man- 
chester. 

177. Nuts for Borrnc Macurines, C. Walton, 
Sheffield. 

178. ScREW-STOPPERED Bort iss, J. Law and J. Wilson, 
Halifax. 

179. Mixtures of Vaporisep and Arr, The 
Atmospheric Gas Company, Limited, and H. Thorn- 
ton, Leeds. 

180. TELEPHONE INDEX BoaRps, A. Davidson, Shef- 


eld. 

181. Macurygs for Fotp1ne Cioru, J. B. Barton, Man- 
chester. 

182. Jornt for Rattway Merats, 8S. Henshaw, Ashton- 
under-Lyne. 

183. Door Locks, W. M. Trousdale, Harrogate. 

184, ManuracturE of Sopium Bicuromats, F. M., D. 
D., and H. Spence, and T. J. I. Craig, Manchester. 


185, AXLE Brarinc, J. Nowak and D. B. Ecker, 
rlin, 
186. Biock, M. Markwardt, Charlottenburg, 
Germany. 


187. ELECTRICALLY-PROPELI ED VEHICLES, R. E. Middle- 
ton, London. 

188. The Curonopnonk, J. Hupfeld and H. G. A. I. 
Wieder, London. 

189, Securrnec Umprecias, J. A. and J. Gebhardt, 
Berlin. 


190. Fixinc Pins for Sprinc Biapes, W. Percival, 


mdon, 
191. Moutps for Piastic Susstrances, W. A. Bowie, 
Boxmoor, Herts. 
192. Sarety Cus Ties, W. Norman, Oldham. 
198, STgERING MECHANISM, Shaw, London. 
194. [INCANDESCENT Mantes, J. 8S. Morris, London. 
195. Makinc Rvucs, W. Lee and R. J. Bramloy, 
London. 
196. Recor, OrerRatep Firk-aros, A. W. Schwaazlose, 
Manchester. 
197. INTERNAL ComBUSTION ENGINES, A. W. Southey, 
London. 
198. Carrripce W. T. Thorn, London. 
199. Meat Exrracts, U. Ciantar and F. W. F. Ross, 
London. 
100. Fotpine Box, H. Birkbeck.—(The Webb Folding 
Box Company, United States.) 
201. Exp.osives, 8. B. Earle, London. 
202. IncanpescentT Lamp Firtinas, A. W. Beuttell, 
London. 
203. AutomosiLes, D. L. Sauerhering, London. 
204. Toy Boats and Vesszis, R. Leutheuser, 
London. 
205. Macnines for Ironinc, T. and C. W. Hall, 
London. 
206. Recxpractes for Presgrvep Foop, G. Lees, 
London. 
207. Apparatus for CANNING Foon, G. Lees, London. 
208. Reversinc Gear, C. Coleman, 
ndon. 
209. — Brakinc Mecuanism, G. H. Cheney, 
mdon. 
210. Ceramic Ware, R. B. Ransford. — (Société 
Parisienne de Cévamiyue, France.) 
211. Securinc Broom Hanp gs, A. Guttridge and E. 
F. Buckle, London. 
212. AceryLeng Generators, T. Machin, London. 
213. Firg-arms, K. K. Bjerkness and J. Waugh, 
London. 
214. Sarery Mitk Can ArtracuMeEnt, G. A. Coulson, 
London. 
215. Governor for MARINE PRopELers, F. 8. Cormier, 
London. 
216. Rotary Enoings, W. H. Crowe, London. 
217. CuRRENT InreRRUpTERS for X-ray Work, H. W. 
C. Cox, London. 
218. Rir_e Rest, H. B. Smith, London. 
219. Hanpies for Saws, D. B. Johnston. Kingston-on- 
Thanies. 
220. THRESHING Macuines, T. Elliott, Kingston-on- 
Thames. 
221. Sasnes for Wiypows, B. Hausmann, 
naon. 
222. Garment Supporter, M. A. London. 


223. Frre-Licnters, F. Ashby and E. F. Ellis, 
London. 

224. the Moutus of Borries, R. G. Nash, 
ndon. 


225. Sewinc MacHINE ATTACHMENTS, A. W. Moller, 
London. 

226. AUTOMATICALLY REcoRDING SpeEp, R. Bruneau, 
London. 

227. SHor-stRING Fasteners, 8. Beach, London. 

228. Faprics, C. Rigamonti and G. Tag- 
liani, London. 

229. FoorsaLy Boors, W. Leigh, London. 

230. Propuction of CaRBON - pioxipg, A. Cerasoli, 
London. 

231. Bicycies, G. Baty and W. Wilkinson, Man- 
chester. 

232. Rotary Morors, E. Williams, Manchester. 

233. Vatves for Botters, J. A. and 8. Fletcher, 
London. 

234. SuspeNDING Lamps, H. Hirst and G. H. Ide, 
London. 

235. Sicut-apsustinc for Orpxnance, H. H. 
Grenfell, London. 


236. Apparatus for CuTtTinc Ivory, C. Triiger, 
London. 

237. Cuain Drivine Gear for Cycies, W. F. Williams, 
ndon. 

238. Station Pornters and Sgxtants, A. Hughes, 
ndon. 


239. Carspurettors, W. T. Purves and The Notkin 
Syndicate, Limited, Edinburgh. 
240. Generators fur ACETYLENE Gas, J. A. Burgess, 


ndon. 

241. Puririers for ACETYLENE Gas, J. A. Burgess, 
London. 

242. Stove Pipes, W. Haylor, London. 

243. INCANDESCENT Burners, E. Cervenka, J. Bernt, 
and R. Lehmann, London. 

244. Letrer Fives, A. J. Boult.—-(P. H. Yawman, 
United States.) 

245. Copyinc Pressgs, A. J. Boult.—(G. C. Hoffman, 
United States.) 


4th January, 1901, 


246. Saucepan and Cookrnc J. J. Downward, 
London. 

247. Tonic for MepicinaL Pcrposss, J. H. Parnell, 
Dublin. 

248. MgasuRE and Prn-sticx, A. H. Wardle, Leck, 
Staffs. 


249. Manuracture of Papsr, F. Billing, Birmingham. 

250. APPLIANCE for Fitinc Letrers, F. T. Bond, 
Gloucester. 

251. Tastes, J. D. Holiday and E. Rickett, Man- 
chester. 

252. Bicycte and Motor BRrakgs, 
Burslem. 

253. Cycie Tirg, J. E. Tolson, Dewsbury. 

254. Lamps, W. G. MacIvy, London. 

= Frames for Bicycies, G. E. Osmond, Birming- 

am. 

256. Motocrapnu, W. H. Stacey, E. J. Woollen, and 
F. Heppenstall, Sheffield. 

Prayine Banso, J. H. Gordon and W. Ross, jun., 

‘ow. 

258. CoIN-ACTUATED AMUSEMENT MAacuing, A. Forbes, 
Glasgow. 

259. REPEATING MecHanisM for CLocks, H. W. Bailey 
and W. J. Parkinson, London. 

260. VaLves for INFLATABLE Boprgs, E. F. Pick2tt, 
Liverpool. 

261. Tue ‘‘ CLARIERETTE,” A. M. Edwards, Bristol. 

262. ApverTisInc TaBLets, H. C. Willmott, South 
Woodford, Essex. 

268. Gas Burners, H. Wardlaw, London. 

264. Disinrectinc WaTER-CLOsETs, H. C. Wall, London. 

265. Dress SusPENDER, A. Knowles and J. E. Field, 
Birmingham. 

266. BrusHes for Dynamos, J. Matthews and W. 
Davies, 

267. PREVENTING Fravp in BotrLep Goons, H. David- 
son, London. 

268. Hat-prns, H. E. Perkins, Birmingham. 

269. HanpiEs of Frvina Pans, W. 8. Bradley, Bir- 
mingham. 

270. AuToMATIC EXTINGUISHERS for Lamp BURNERS, 
W. E. Patterson and F. R. er, Birmingham. 

271. DELIVERING MEASURED QUANTITIES of Liqutps, G. 
Fox, London. 

272. Knives for Dressinc Hines, O. Imray.—(The 
Maschinen - Gesellschaft, Ger- 
many. 

278. MANUFACTURE of ARTIFICIAL THREADS, W. A. E. 

mbie, London. 

274. ORTHO-OxYCARBONIC AciIDs, A. Zimmermann.— 
(The Chemische Fabrik auf Actien vorm. E. Schering, 
Germany.) 

275. Evecrric Switcues, C. W. 8. Crawley and W. L. 

adgen, London. 

276. Purirication of Bring, G. N. Vis, London. 

277. Pressinc Trousers, G F. Rooney, London. 

278. Furnaces for Burninc PowprEreD Fust, G. C. 
Dymond.—(The Westlake Company, United States.) 

279. MANUFACTURE of TaR, F. Rauch, London. 

280. Wrencugs, A. Heberer, London. 

281. Metat Spoke Bianks, E. G. Budd, London. 

282. Fire-rscapss, H. J. Hildyard, London. 

283. EARTHENWARE Bort gs, G. J. Chambers, London. 


T. Johnson, 


284. Nicket Satt, H. A. Frasch, London. 

285. Bearinos for SHarrs, L. M. O. Bourbeau and C. 
Poulalion, London. 

286. Automatic Fire-arms, G. H. R. Hamilton, 
London. 

287. Coin-rreep Game of J. Jofeh, London. 

288. Burron and Fastreninc for Garments, L. P. 
Russell, London. 

289. Suirts and Stups, C. D. Taylor, London. 

290. Brakes for Bicycies, C. A. Jensen.—-{@. Tolusso, 
Italy.) 

291. for VeLocirepgs, E. O. Nightingale, 
London. 

292. Srop-motion L. P. Hemmer, London, 

298. Fitter Taps, A. F. Avezard and J. E. Clerc, 
London. 

294. Gatvanic CELLs or Barreries, M. M. Bair, 
London. 

295. Propuction of CoLourING Marrers, A. G. Green, 
R. J. Levy, and The Clayton Aniline Company, Ltd., 
London. 

296. Hyprocarson Burners, N. Shaw, London. 

297. Puorocrapuic En arcer, C. H. Watson, London. 

298. Draw-stop AcTIoN to Oroans, A. 8. and A. 
W. Iles, Birmingham. 
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299. Warp Guipges for Trawi Wiycues, J. Inches, 
Great Grimsby. 

300. Detacuinc Hooks for Cacgs, 8. and F. 
Thompson and J. F. Barker, Tamworth, Staffs. 

301. SuspenDING Winpow Sasues, T. W. Robertson 
and D. Hamilton, Holywood, Ireland. 

302. ELevator for DiscHarocine Gratn, T. R. Murray, 
Melksham, Wilts. 

303. Brakes for Rattway Wacons, R. Hyde and W. 
Tozer, London. 

304. AuromaTic Brake for RatLway Hanp Barrows, 
A. G. Strong, Bristol. 

305. Tops and Enps for FisHinc-rops, P. T. Ardley, 
Lordon. 

306. InstrumEeNT for Preventinc FravupuLent Re- 
FILLING of Bort.es, G. F. therdale, London. 

307. ADVERTISING in Newspapers, F. Conran, Dublin. 

308. CoupLInc and Wacons, E. 
Mackay, Glasgow. 

309. Paintinc Powpers on Fasrics, S. 
Schwabe and Co., Limited, and J. Gilbertson, Man- 
chester. 

310. Evecrricat Switcnes, A. E. Richardson, Man- 
chester. 

$11. Sropprer for Borries, A. E. Mitton, Birmingham. 

312. WirHpRawinG Press Papers, H. 8. Smith and A. 
Thompson, Bradford. 

313. Boxes for Toor Powpers, A. F. Hughes, Hud- 
dersfield. 

$14. ADVERTISING and Invoice LaBEL, W. T. Graham, 
Birmingham. 

315. AUTOMATICALLY CouPLING RaILway CARRIAGES, 
D. Crockart, Glasgow. 

316. Switcnes for OverRHEAD Bar J. 
Mundy and W. Russell, Glasgow. 

317. Drawinc Compasses, L. Myers and C. B. Ketley, 
Birmingham. 

318. Furnace for Smeitrnc Ore, D. Laird, Man- 
chester. 

319. MouLpinc ConcreTE Fxacs, T. Oddy, Manchester. 

320. Currine Too., C. P. Mingst, Glasgow. 

$21. Cookine VessELs, J. Ortner, Glasgow. 

322. CONTROLLING TEMPERATURE Luwits, E. H. Griffiths, 
W. C. D. Whetham, and The Cambridge Sentinel 
Manufacturing Company, Limited, London. 

323. Pickon-Housks, R. Poole, Winchester. 

324. Lirenoats, E. Edwards.—(J. G@. Moll, 
States.) 

325. Pumps, E. Jordan, London. 

326. Stong and Lame Burner, A. J. Mason, Liver- 


Vaited 


1 Tires, A. J. Boult.—(4. H. Marks, 
United States.) 

328. INcaANDESCENT Lamps, E. Riordan, London. 

329. BILLIARD or BaGaTELLE TaBxe, C. T. Holloway, 
London. 

330. CoLourtnc Matter, C. D. Abel.—(Actien-Gezell- 
schaft fiir Anilin-Fabrikation, Germany. 

331. eae Gotp from Orgs, J. C. Butterfield, 

ndon. 

332. TrEaTING CompLex Orxs, J. C. Butterfield, 
London. 

333. Etecrric Motors, P. M. le Hégarat, London. 

334. Boot-HEEL BrEasTING Macuines, W. R. Mudd, 
London. 

335. Apparatus for Diccinc Portators, R. Battersby, 
Liverpool. 

336. Licut Barus, R. and C. Otto, London. 

337. Topacco Pipgs, A. T. Angell, London. 

338. CoupPLING APPARATUS for VEHICLES, S. Geoghegar, 
London. 

339. CLtosinc Device for Ovtiets, J. Swift, 
London. 

340. Apparatus, L. Kusnick, 
London. 

341. CLosinc A. P. Rimoldi and E. Jesurum, 


ndon. 
342. Motions for Looms for Wzavine, R. Foulds, 
urnley. 

343. Protectors to Borers, J. M. F. Tone, 
South Shields. 

344. Printinc Macuinges, J. Henderson and E. G. 
Gibb, Dundee. 

345. SCREW-THREADING Macuing, 8. A. Daniell, Ltd., 
and A. Stratton, Birmingham. 

346. FLyinc Macutng, A. H. P. Blunt, London. 

347. Scissors, J. A. Schmidt, London. 

348. Smokina Toracco, A. F. Spooner.—(A. Leblanc, 
France. 

349. Enorng, D. Korda and M. Leblanc, 
London. 

350. MeTaL-worKIne Latue, J. C. Potter and J. John- 
ston, London. 

351. Motors, W. H. Barker, London. 

352. Tursines, J. W. Holtring, London. 

353. Rartway Cuair Spike, H. Bishop and J. J. 
Shuttlewood, Sheffield. 

354. Apparatus for CLEANING Winpows, O. Friinkl, 
London. 
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855. REIN-HOLDERS for VEHICLES, A. Hopton, London. 
356. Cycie Stanp, W. Marehant, London. 

357. ACETYLENE Lamps, R. J. Urquhart.—(0. F. Kubin, 

Germany.) 
358. — Lanterns, J. F. Simmance and J. Abady, 
ndon. 
359. Copper Wire, S. Cowper-Coles, London. 
360. LatueEs, J. Shanks, R. Burnside, and A. Gillespie, 


asgow. 

361. Urtnats, J. Shanks and H. Simpson, Glasgow. 

362. WaTER-cLOsET JcncTion, W. Turl and E. O. Brown, 
Bournemouth West. 

363. Cases for TransporTING Ecos, R. Duncan, 
Glasgow. 

364. StrERING CyrcixEs, W. Shone, Chester. 

365. Etectric Heap, T. J. Littler, 
Liverpool. 

366. DaRK-Room CamMERAS, F. N. Davidson, London. 

867. Extecrric Connections, A. P. and G. C. Lundberg, 
London. 

368. MgecHanicaL INpicaTor, J. Gilmour and I. Me- 
Farlane, G iw. 

369. BepstgaD, R. P. Taunton, Birmingham. 

$70. Incots, T. Twytaan and A. E. Tucker, Egham, 


Surrey. 

$71. REeGIsTeRING Outrut from Cass, W. Kirkcaldy 
and R. 8. Baxter, Dundee. 

$72. THREADING NEEDLES, J. Darling and The Gem 
Needle-threader Company, Limited, Glasgow. 

3738. PENTAGRAPH PATTERN Puates, W. Moulton, 
Manchester. 

$74. RecoveERING Merats from Ores, J. Nicholas, 
Liverpool. 

$75. Brake Mecwanism for Wacons, J. K. Ewart, 
Glasgow. 
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876. Automatic Lusricator for Puttrys, B. Wild, 
Manchester. 

377. VessgL for Masninc, A. Méyer, Magdeburg, 
Germany. 

878. Warprope Hooks, M. Shaw, London. 

379. Locks, 8. R. Parkes, Birmingham. 

380. Gamegs, J. G. Dixon, 
Sheffield. 

831. OpERaTING HEALDs in Looms, B. Ross, London. 

882. Horsk-cottar Rois, D. Brigham, H. Sankey, 
and W. Sheddon, London. 

383. Trap Nest Box for Pouttry, E. 8S. Freeman, 
London. 

384. SouND-REPRODUCING INSTRUMENT, H. F. Angus, 
London. 

385. Praessinc Bricks, J.S. Pullan and W. H. Mann, 
London. 

886. CANDLE W. Dali, London. 

387. Harr-prn, W. Dall, London. 

388. New Corn-rreep Game of Skiut, G. T. Galley, 
London. 

389. AvuTomatTic - FEED Cups, G. A. Nauffts, 
London. 

$90. ADJUSTABLE FcRNITURE Supports, R. Miller, 
London. 

391. Dress SuspeNvER, W. Sachs and R. Horstmann, 
London. 

392. Corron Dygsturr, O. Imray.—(Farbuerke vorm. 
Meister, Lucius, and Briining, Germany.) 

393. Exectrotysis, P. A. Newton.—(7ke National 
Electrolytic Company, United States.) 

3%. Drawino orr Liguips, F. R. Strickland and W. 
J. Bennett, London. 

39%. Tins, W. F. Hole.—(W. Newcombe, H. S. Benjamin, 
and W. B. Carlisle, New South Wales.) 

396. Pygumatic Tirg, J. F. Ives, J. R. Gammeter, and 
T. R. Palmer, Cleveland, Ohio, U.S.A. 

397. FLurp-prEessuRE Pemps, J. McCulloch and G. J. 
Smith, London. 

393. Macninery for UstoapinG Coat, J. Woodward, 
Manchester. 

399. FrrepLaces, T. Burchell, Londen. 

400. Prorectinc Cover for BuiLprnes, A. Gustorf, 
London. 

401. Rartway Garss, A. M. Schieferdecker, London. 

402. DoUBLE-ACTING FoUR-TERMED Motor, A. Bourgoin, 
London. 

403. M Printine Device, A. B. Woodward, 
London. 

404. Eve Grasses, G. Kleinert, London. 

405. Gas Manties, G. Daubenspeck and O. H. Smith, 
London. 

406. Lames for Streets, &c., F. A. von Sobbe, Liver- 


pool, 

407. Toot for Usk as a Furnace Rake, M. Klingler, 
Liverpool. 

408. Winpows Opes, M. Klingler, Liver- 
pool. 

409. Apparatus for WIRELEss TeLEGRAPHY, G. Marconi 
and Marconi’s Wireless Telegraph Company, Ltd., 
London. 

410. WirELEss TeLEGRAPHY AppaRatTvs, G. Marconi 
and Marconi’s Wircless Telegraph Company, Ltd., 
London. 

Wrretess TeLeEGRApHY Apparatus, G. Marconi 
and Marconi’s Wireless Telegraph Company, Ltd., 
London. 

412. Pneumatic Device, A. Sharp and W. T. Shaw, 
London. 

413. MANURE-DISTRIBUTING Apparatus, F. Eames, 
London. 

414. Printinc Macuryes, A. Ivan- 
off and The Printing Arts Company, Limited, 
London. 

415. Propverne Gas for ILLUMINATING PuRposss, J. 
A. Ageron, C. E. Baumes, and E. Delcourt, 
London. 

416. Ratstnc Opsects from the Sza, H. H. Lake.—(Z. 
Cecchi, Italy.) 

417. Spryninc Tops, W. L. Wise.—(B. B. Ward, United 
States 

418. Supstances, F. H. Golby.—(H. Diedrich, 
France.) 

419. Heatino Stoves, J. W. Heusr, London. 

420. VatvE Gear, W. L. Garrels and C. Kimball, 
London. 

421. Apvertisine, G. Ferraris, London. 

422. SrEERING AppaRatTcs of Steam VEHICLES, E. J. 
Pennington, London. 

423. Hoipinc Books in an OPEN Position, J. L. O'Leal, 
London. 
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424. TrREaTMENT of Wastr, M. E. Melsom and G. H. 
Griffin, London. 

425. Cocxs for Gas Lamps, R. H. Best and T. Steven- 
ton, London. 


426. Automatic ENLARGING VaLvE, M. N. Hodgson, 


South Shields. 
427. Fitters, R. C. Reed, H. Judig, and S. Hirsch, 
Kingston-on-Thamnes. 
423. “Stops” for Swing Doors, H. Haw- 
good, Eccles, near Mancheste:. 
429. SprRinc ATTACHMENT for Drivinc Rens, 
Colquhoun, Swansea. 
= with Precious R. Langhans, 
scrlin. 
431. Macuines for Fittinc AERATED Drinks into 
Bort tes, J. P. Jackson, Liverpool. 
432. STERILIsING Apparatus, J. P. Jackson, Liverpool. 
433. Macuryes for Borttiss, J. P. Jackson, 
Liverpool. 
434. Trawt Fisuine Gear, W. S. Kay, Leith. 
35. JointTiING Rattway Rats, H. H. Lambie, Glasgow. 
436. SecurING NettinG to Fencine, J. Cleghorn 
and R. R. Main, Glasgow. 
487. Kitns for Burnixc Bricks, A. G. Brookes.—(J/. 
P. B. Fiske, United Sates’ ) 
438. Looms for Weavyxs, H. W. Wyman, London. 
439. ACETYLENE Lamps, B. V. Jirotka and J. Roth, 
London. 
440. Ristnc PortierE Rop and Door Srop, J. B. 
Bennett, Guernsey. 
441. ELECTROLYTIC BLEACHING of Cotton, O. Lauckner. 
—(A. Vogelsang, Germany.) 
442. Pararrin Lamp Buryers, F. Sherwood, Bir- 
mingham. 
443. Pozzies, E. H. Butterworth, Manchester. 
444. Retn Hoipers, O. H. Steed and W. Davies, Bir- 
mingham. 
445. SprnpLes for Spinninc Macuivgs, R. N. Pilking- 
ton, Keighley. 
446. Macuinery for Maxine Bricks, W. Johnson, 
eds. 
447. Securine Paper REELs to R. Allen and 
J. Nield, Manchester. 
448. Puzzies, E. G. Edmands, Eirmingham. 
449. InsTRUMENT for DECORATING CERAMIC-WARE, C. 
Billington and J. Newton, Stoke-on-Trent. 
450. Curr Steeve Links, W. E. Patterson, Bir- 
mingham. 
451. Stuns, W. E. Patterson, Birmingham. 
452. Rorary Air Compressors, J. S. Jennens, Bir- 
mingham. 
453. AGRICULTURAL DistRiguTor, T. C. Sargeant, 
Northampton. 
454. Drawinc Macuine, J. Booth, jun., and T. Heath, 
Manchester. 
455. Kitw for Bricks, W. Ingham and B. Largton, 
Leeds. 
456. Printinc Press, 8. H. Shaw and W. G. Toplis, 
London. 
457. Harpeyinc Stone, A. G. Brookes.—(C. Hirisch, 
Germany.) 
458. Arrixinc Opat Giass to Watts, A. J. Davis, 
Stourbridge. 
459. ELgcTRICAL Piano-orocans, E. G. Pulford, 
Liverpool. 
460. Suips’ SIDE-LIGHT VENTILATORS, W. Cotter, Liver- 


pool. 
461. Fastentno with Spixes, W. R. T. Nash, Birming- 


2am 
462. Pistox Vatves, W. D. Elliott and J. Watson, 
London, 


463. Gear, E. O. Mawson and A. T. Mirza, Man- 
chester. 

464. Cigars and Cicaretrss, F. Pudney, London. 

455. Aarrators or Mrxers, J. B. Butler, London. 

466. Macnines for Packtna Matcues, L. Cobbaert, 
London. 

467. D. Laing and G. M. 
Ferry, London. 

468. Cows, J. R. Pickard.—(H. B. and J. B. Norton, 
Iadia 

459. Srorace Barrerises, O. Behrend, 
London. 

470. TreatTinc ZrncirgrRous Leap Fumes, W. B. 
Middleton, London. 

471. Evrcrric Motors, The British Thomson-Houston 
Company, Limited.—(#. D. Priest, Uaited Stat s.) 
472. &c., H. T. Stephens, 

London. 

473. Securtna Tirks, A. E. Evans, 
London. 

474. Wueszs, J. H. Jackson, Birmingham. 

475. Goops in Suow-casss, C. H. Wright, 
London. 

476. TRaveLtinc TyrEwrirers from Port to Port, 
R. 8S. Shaw, London. 

477. ANcuors, F. Baldt, London. 

478. AcETYLENE Gas Generators, T. Kautny and 
R. W. Lotz, London. 

479. Rorary Morors, G. Skinner, London. 

480. Exercisinc Macuings, H. H. Lake.—(J/. C. Kort, 
United States.) 

481. Venticatinc A. Drouillard and 
E. I Scully, London. 

482. Sarpy’ ANcnors, F. Baldt, London. 

483. Mivis, H. H. Lake.—(Continuous Rail 
Joint Company ef America, United States.) 

484. SeconpaRY ELxecrric Batrerigs, H. H. Lake.-- 
(Globe Electric Company, United States.) 

485. ConstrucTinc Penpants, &ec., J. L. Crandall, 
London. 

486. Ececrric Switcnes, H. H. Lake.—(Globe Manu- 
Jacturing Company, United States.) 

487. Makinc Mats for Coverinc Borries, H. H. 
North- Western Grass Twine Company, United 
States.) 

488. Macaines for Stakrinc LeatHer, E. Printz, 
London. 

489. Macuines for Maxine Nats, B. J. Abbott, 
Londen. 

490. AncHors, F. Baldt, London. 

491. BoILDING-DEMOLIsHING Apparatus, G. Leonhardt, 
London. 

492. Apparatus for MEasURING Power, R. Arno, 
London. 

493. ‘TR ‘atine Zinc Oakes, H. M. Taquet, London. 

494. Cocks or VaLves fur BARRELs, C. Hutchinson, 
London. 

495. Presses, F. Wally, London. 

49. Lirrinc H. E. Newton.—(T. H. Savery, 
United States ) 

497. Poriryrya Water, R. Orchard and C. E. Fox, 
London. 

498. Rerarntinc Lapres’ Skirts in Position, W. J. 
Austen, London. 

499. Ice Sarg, H. Bobinson, London. 

500. Jornts for Evecrraic Capies, T. Henwood and 
The Reason Manufacturing Company, Limited, 
London. 

501. Evecrromortors, F. M. Lewis, London. 

502. Packie, F. W. Roller, London. 

503. Mecuanism, A. de Castro and 
H. W. Schlomann, London. 

504. Pyeumatic Tires, H. B. Harris and R. Yellard, 
Liverpool. 

505. Tyeewrninc Macutines, G. C. Dymond.—(The 
Elliott and Hatch Book Typeirriter Company, United 
States.) 

506. Cicar Licurers, F. T. Dickinson, Liverpool. 

507. Execraic Sw.tcnes, W. Ely, Liverpool. 

503. Disinractant Compounp, A. Strandh, Liverpool. 

509. Macnines for and other Fisres, 
R. H. 8. Reade, J. G. Crawford, and A. McKibbin, 
Manchester. 

510. Wgatinc Arr in Biast Furnaces, W. J. Foster, 
Birmingham. 

511. Locks, J. Schicke, London. 

5.2. Practna Drivinc Bects on A. Coulter, 
London. 

518. Carpet Sweepers, R. Haddan.—(The Bissell 
Carpet Sweeper Company, United States.) 

5i4. Macuines for Kwyitrinc, C. Neukirchner, 
London. 

615. Bicycie Sranp, N. B. le Fevre, London. 

516. Steve, W. Lockett, London. 

517. TagaTmentT cf PoLLuTep Liguips, F. Candy, 
London. 

518. for Grinpinc Sorr MaTsRIAL, N. Heid, 
London. 

519. and Macurine Guys, C. H. A. F. L. 
Ross, London. 

520. Apparatus for WasHinc Bortrties, G. Heurteaux, 
London. 

521. Moron Roap Veunictes, E. J. Pennington, 
Londoz. 

522. ImproveD WHEELs for VeuIces, E. J. Pennington, 
London. 

523. SrEaM-cONDENSING Devices, E. J. Pennington, 
London. 

524. Carnipe of Catctum, J. W. Woodall and F. 
Windham, London. 

525. Puotocrapuic Cameras, A. J. Boult —(F. W. 0. 
Lischke, Germany.) 

526. Homo.Locugs of XANTHIN, G. W. Johnson.—(C. F. 
Boehtinger and Soehne, Germany. 

527. Crosurgs for Jars, A. J. Boult.—(C. M. Higgins, 
United States.) 

528. MANUFACTURING Paper Pup, W. H. Caldwell, 
London. 

529. Grinpincand CRUSHING MacuINEs, W. H. Caldwell, 
London. 

530. Cuttinc up Fisrovus Materia, W. H. Caldwell, 
London. 

531. Grass Pirates, C. H. Thompson and J. Wilkinson, 
London. 

532. Vatves and Covptincs for same, W. G. Temple, 
London. 

533. Sprrir Lever Tancent Scave for Cannon, H. 
Korrodi, London. 

534. Borrie R. R. Frenzel, London. 

535. Steam Generators, J. C. Parker, London. 

536. WaTEeRPROOF and AIR-TIGHT Paper, L. Joseph, 
London. 
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537. Winp INsTRUMENT VaLveEs, K. Wicky, Lucerne, 
Switzerland. 
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538. Topacco Pipgs, 8. Addison, London. 

539. Motor Roap Venicces, A. W. Brightmore, 
Egham, Surrey. 

540. METALO-pLAsTIC Gas Burners, J. W. Whitehead, 
Burnley. 

541. Groves, B. R. Jealous, Manchester. 

542. CLoset Sgats, C. Evans, Manchester. 

543. Current CotiecTor, J. Parsons and P. F. Otto, 
Liverpool. 

544. Toot Hotper for Stotrinc Macutyes, J. Barra- 
clough, Halifax. 

545. G1LL-DRAWING Frames, W. Holdsworth, Halifax. 

546. Funnets used for Fittinc Casxs, T. E. Coupe, 
Manchester. 

547. BooK-MARKER and Pencit Hoiper, W. M. Maish, 
Manchester. 

548. Bockies for Waist Bexts, P. A. Martin, Bir- 
mingham. 

549. Capiner for Copyinc Processes, A. C. Thompson, 
Glasgow. 

550. GkNERATING Steam, C. and A. Musker and W. G. 
Hay, Liverpool. 

551. APJUSTING SADDLEs on Bicycwes, A. L. Hellyer, 
Bristol. 


' 552, Firre-escapss, J. G. and W. M. Liddell, Glasgow. 


553. Boots, R. H. Southall, Leeds. 

554. Sopa Warer, W. Park, Glasgow. 

555. Serew-cutTrine Latugs, A. Robertson, Carron, 
Stirlingshire. 

556. CycLe Pgpa.s, G. Taylor, Coventry. 

557. Hetican Motion for Mowers, J. T. 
Whittome, Tavistock. 

558. FLUSHED SLop-waTER CiosEts, J. Duckett and 
Son, Limited, A. Duckett, F. 8. Button, and J. W. 
Bullock, Burnley. 

= Letrers for ADVERTISING, A. J. Bailey, Birming- 
1am. 

560. Drawinc the Trottey ARM of 
Locomotives, H. 8S. Jacques, Northfield, near Bir- 
mingham. 

561. Nari Scissors, J. F. Kendal and F. J. Britten, 
London. 

562. Dare CALENDAR, W. Strain, Belfast. 

563. Trousers BELOW the Kner, H. W. J. 
Cheftins, London. 

564. for Ciaarerres, J, M. Kopelevitz, 
London. 

565. HERMETICALLY-SEALED CANISTERS, A. Campany 

and J. R. Elford, Purley, Surrey 

6. Fixtxa Boor Soues, J. Sullivan, Cardiff. 

7. Avpiiance for Use on Lapprrs, G. A. Atkins, 
London, 

568. Joints for FLExinLE Tusinc, D. Hurst, Man- 
chester. 

569. EvectricaL MEAsuRING Apparatvs, A. Campbell, 
London. 

570. Improvep CLEANERS for Fiurs, T. J. Rossell, 
London. 

571. INCANDESCENCE Mantces, C. Clamord, London. 

572. GENERATING ACETYLENE Gas, J. H. Calkins, 
Kingston-on-Thames. 

573. WarerpRoor TuREsHOLDS, J. E. Bundy and J. A. 
Conne, Kingston-on-Thames. 

574. Post-MaARKING Macuines H. H. Lake.—(Columbia 
Postal Supply Company, United States.) 

575. Process of Transmittinc Heat, A. Schwarz, 
London. 

576. OBTAINING MoTtve Power from SAILING VESSELS, 
P. Formakovsky, London. 

577. EXcENTRIC CaMs, H. Aitken, London. 

Fasteners, &c., T. Webb, New Brompton, 
‘ent. 

579. Wrixpow Gtass, F. M. David, London. 

580. Sprrrr Lamps, J. Drapier and P. Dubois, 
London. 

Carpurerrers for INTERNAL COMBUSTION 
Enornes, M. 8. Napier and S. F. Edge, London. 

582. ** Rounpapouts,” F. H. d'Alési and G. Malet, 
London. 

583. Raitway Automatic H.8. Frampton, 
London. 

Stoppers for Borries, C. Wehmer, 
zondon. 

585. E_ecrric Switcues, F. Headley, London. 

586. CiGareTres, &c., M. Nast, Liver- 


587. Epucationat Device for F. Hornby, 
Liverpool. 


588. Hair-curtina Trons, G. C. Dymond.—(K. Reach, 
United States.) 

589. ConnectTinG Pipes to Taps, E. W. Kneen and J. 
Rawlinson, Liverpool. 

59. Corkine Borries, W. P. Thompson.—(J. [rvia, 
New South Wales.) 

591. FIReLicuters,R. Hoult, London, 

592. Kitns, W. P. Grath, London 

Morors, W. A. Micker, London. 

594. Propveise Lieut, J. T. Armstrong and A. Orling, 
London. 

595. Propuctne Licut, J. T. Armstrongand A. Orling. 
London. 

59. Propvetne Licut, J. T. Armstrong and A. Orling, 
London. 

597. Propection of J. Y. Johnson, 
London. 

598. TRAVELLING - TRUNK MANUFACTURE, H. Worth 
mann, London. 

599. Wert Scraper, A. Shuttleworth and W. 
“letcher, London. 

600. for CLosinc Enps, W. 8. Ballantyne, 
London. 

601. Caustic Baryta, P. L. Martin, 
London. 

602. Sturrinc-Box, C. Endruweit, London. 

603. RecoRDING Spreps of Suarts, W. G. Kent and J. 
Gordon, London. 

604. APPLYING Strips cf Paper to Mat. H-Boxes, P. 
Moreland, London, 

605. Appakaits for TRANSMITTING OrpERs, H. H. 
Greafell, London. 

606. Horse Rakes, R. Page, London. 

607. of House Reruss, C. N. Russell, 
London. 


10th Janua>y, 1901. 


for Mountep Troops, T. Frost, 

eeds. 

609. Ciips for TsNDERING Macuings, W. Birch, Man- 
chester. 

610. Necktrss, J. Leahy, Newcastle-on-Tyne. 

611. Device for Tippinc Carts, J. E. 
Gilham, Leeds. 

612. of SuLpHaTe of Ammonia, R. 
Kennedy, Leeds. 

613. CarD-pUNCHING Macurngs, J. C. Richmond, Not- 
tingham. 

* ‘TRAVELLERS’ SAMPLE Cases, B. R. Jealous, Man- 
chester. 

615. Sounornc J. Tatlock, Glasgow. 

616. Puxreyins Fiour, H. Coghlan and H. Simon, 
Limited, Manchester. 

617. Cycie Lames, W. R. Harrison, Sheffield. 

618. PrcksR Burrers for Looms, R. Wallwork, Man- 
chester. 

619. WaTERPROOF GaRMENTS, I. Frankenburg and L. 
E. White, Salford. 

620. WatEaproor XYLonITE Scarr, W. O. Chisholm 
Glasgow. 

621. Seats, J. Young and P. Braidwood, Glasgow. 

622. Rot-proor Cokp or Rops, G. E. and J. F. Stead, 
Leeds. 

623. CisteRNs for Water-cicsets, W. Murchland, 
Glasgow. 

624. Storace Batrerigs, M. Sutherland and E. Mar- 
cuson, London. 

625. Bep Coverincs, F. T. Bond, Gloucester. 

626. MouLpING Pipss, F., A. T. E., and W. T. Moss, 
and H. Rawling, Ossett Yorks. 

627. BARREL for PUBLICANS’ BAR-COUNTERS, J. Bardsiey, 
Oldham. 

628. MULTI-COLOURED TiLks, A. Gosling, Hazel Grove, 
Cheshire. 

629. Dryinc Harr, A. Bausen, Halifax. 

630. RENDERING OPAQUE PapER TRANSPARENT, L. H. 
von Giese, Liverpool. 

631. Winpow Fastener, G. Abbiss, High Wycombe, 
Bucks. 

632. Lastino Macuink, C. Bennion, Leicester. 

633. Lastinc Apparatus, C. Bennion, Leicester. 

634. Winpows, A. McKinnon, Glasgow. 

635. Trousers, J. M. Barclay, Dublin 


636. HamMeRina Piston Runcs, D. Robertson, 
Glasgow. 
637. Pix for Cycte Seat W. H. Hastelow, 


Birmingham. 

638. Boors, J. J. Hartopp, London. 

639. PIPE-BENDING MACHINE, W. E. Morris, London. 

640. Cameras, Kodak, Limited.—(4. P. Prentice, 
Uni'ed States.) 

641. STRINGED [wsTRUMENTS, J. Fletcher, Glasgow. 

642. Device for Stopperinc G. V. de Luca, 
London. 

643. Rerractory MatTeriaLs, R. J. Friswell and The 
British Uralite Company, Limited, London, 

644. LusricaTion of Steam Encings, H. W. Miller, 
London, 

645. SELF-IGNITING ATTACHMENT for Gas Burners, R. 
Beese, Berlin. 

646. RecuLator for Gas Burners, R. Beese, Berlin. 


647. MILK Preservative, A. Sauer, Berlin. 
648. Compustion Macuing, E. Héflinger, Berlin. 
649, Screw Prope.ters, P. Baumert and F, Korte, 
London. 
650. Pygumatic Tunss, J. Beattie, Belfast. 
651. Giass Stonr, L, A. Garchey, London. 
652. SextTant TeLEescope, A. Hughes, London. 
58. Scourtna or WasHinc Macuine, F. Kilburn, 
Londen. 
654. Cuarcinc Gas Rerorts, 5. J. Ingram, Truro, 
655. Tank Wacons, W. Defries and V. I. Feeny, 
London. 
656. Macurng, F. Chiantore and. R. Claude, 
London. 
657. CompinaTIon Toot, W. Ellin and W. Bannister, 
London. 
658. TramcaR Seats, W. H. Howorth, London, 
659. Macutnes for Recorpina Sounp, E. R. Johrsor, 
London, 
660. Warrer Trays, J. Severn, Londor. 
661. Stays for Winpows, J. N. Jebsen, Londcn, 
662, PorTaBLE Device for CLaANING Boots, F, Gibberd, 
London. 
663. Lirrina and Puorocrapxic PLatEs, A. 
C. Kitz, London. 
664. TuBULAR C. Terrier, London. 
665. Usiversat Jornts, A. E. Vivinus, London, 
666, Comprnep Coucugs, J. van Cleemput, London. 
667. Burrers for Street Cars, P. M. Kling, London. 
668, Sounp-BoxkEs, E. R. Johnson, London. 
669. Apparatus for Wasnixc Crockery, A. M. Mills, 
London. 
670. InvaLID or SourcicaL Bepstgaps, A. Luria, 


Piate for Partition Watts, W. A. C. Waller, 
London. 

672. Sounp Repropccino Macuines, E. R. Jchnson, 
London. 

673. AUTOMATICALLY LicuTING Matcues, E. 


London. 


SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 


659,221. Reversinc S. Forter, Pettsluryh, 
Pa.—Filed July 29th, 1899. 

Claim.—(1) In reversing valves, a plate provided 
with valve ports, suitable channels around said ports 
receiving a sealing liquid a movable casing having its 
lower edge sealed by said liquid, an inlet port in said 
casing, and a valve within said casing moving there- 
with and having its lower edge sealed by said liquid 
when seated. (2) In reversing valves, a plate pro- 


vided with valve ports, suitable channels around said 
ports receiving a sealing liquid, a horizontally-movable 
vasing having its lower edges sealed by said liquid, an 
inlet port in said casing, a valve within said casing 
ind moving therewith, vertically-movable closure 
plates constituting the lower edges of said valve and 
making the connection between the same and the 
sealing liquid and guides in said casing for said 
closure plates. 


659,348, Currina ror Mintnc Macutnes, H. 
H. Mercer, Claremont, N.B.—Filed March 9th, 1899. 
Claim.—(1) In a chain cutter for mining machines, a 
cable chain composed of welded links, a block on said 
chain, and a cutter carried by said block, substantially 
is set forth. (2) In a chain cutter for mining ma- 
chines, a cable chain composed of welded links, a 
block engaging said chain and detachably secured 
thereto, and a cutter carried by said block, substan- 
tially as set forth. (3) In a chain cutter for minirg 


machines, an endless cable chain composed of wel cd 
links, a sectional block engaging the links of said 
chain and secured thereto, and a cutter carried by 
said block, substantially as sct forth. (4) In a chain 
cutter for mining machines, ap endless cable chain 
composed of welded links, a block composed of sec- 
tions having seats on their contiguous faces conform- 
ing to the links, and adapted to receive the same and 
secured thereto, and a cutter carried by said bleck, 
substantially as set forth. 


= 
| 
London. 
| 
659,221} 
| 
| Ul 
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SHIPBUILDING AND MARINE ENGINEERING 
DURING 1900. 
No. I, 

FrrrinG and appropriate as it would undoubtedly have 
been, in the tin of the nineteenth century, to have 
had the work accomplished by shipbuilders and marine 
engineers—as measured by the volume of “tonnage” 
launched—exceeding all previous records of work done, 
this has unfortunately not been realised during 1900. So 
far as the United Kingdom is concerned, the figures, as 
compiled from returns made by builders themselves to the 
Glasgow Herald and the Newcastle Chronicle, show a 
slight falling off from the record results of the previous 
year. This decrease is measured roundly by about 
70,000 tons, equivalent to 4 per cent. of the grand aggre- 
gate of that year; not a very startling drop certainly, 
but just sufficient to be regrettable from the sentimental 
standpoint referred to. However, that the great shipbuild- 
ing industry of thecountry has experienced a year of prac- 
tically unabated activity and prosperity is highly satisfac- 
tory; especially in view of circumstances which were far 
from favourable to such a result, ¢.g., the exceptionally high 
prices of materials and of labour, and the delays and 
irregularity of delivery, as well as the chronic trouble of 
“lost time ’’ on the part of workmen. The inference to 
be drawn from this result is that there has been a very 
real se, gc of the world’s trade, and of sea carriage in 
particular, necessitating the production of a large amount 
of tonnage even in face of prices which would ordinarily 
have appeared to be prohibitive. Then, apart from the 
United Kingdom, the same story of unabated activity holds 
true of those foreign and colonial countries where ship- 
building is now carried on to any considerable extent, and 
probably, if the same fulness in the returns could be 
o»tained the story would resolve itself into one of very 
greatly increased activity, and of striking advance in the 
character of work undertaken. On this subject we shall 
have something to say later. 

Attention has this year again to be called to the 
approximate character of the returns, due especially to 
their want of uniformity as regards the precise kind of 
“tonnage” implied in each case. Year after year, as 
we stated in our review of the shipbuilding for 1899, 
discrepancies and exaggerations, unintentional or designed, 
are made—which, of course, the newspaper compiler can 
scarcely be expected to rectify or even challenge—and 
these invariably take the direction of magnifying the 
work of particular firms and districts. Though too com- 
plex, or perhaps too immaterial for well-informed readers 
to attempt to set right, these errors have been repeatedly 
commented upon; and on this occasion some shipbuilders 
have themselves pointed to the fact that while they, and 
most others, have been in the habit of returning the 
“ gross register’ tonnage, as measured by the Board of 
Trade officials, some firms have returned the gross 
tonnage, plus “ deck erections,” which swells the figures 
by as much as from 10 to 20 per cent. according to the 
class of vessel. Russell and Co., of the Clyde, and some 
other firms, give both the “ tons gross register’’ and the 
“gross register with deck erections” included. Other 
firms give the tons gross, including deck erections, and 
say nothing of the gross register, while by far the larger 
number give tons gross without comment, leaving it un- 
certain whether the figures may not also include the deck 
erection increment. 

In all the circumstances, therefore, it will be under- 
stood why, while availing ourselves of the returns thus 
enterprisingly, though irresponsibly, got together by the 
journals named, our figures will be round numbers—not 
presented, at all events, as accurate to a ton or half a ton. 
The deductions to be drawn from the returns also will 
be based, not so much on single or particular instances, 
as on broad general facts. As in previous years, our 
account will also have less to do with elaborate and 
ingenious comparisons as to the volume of tonnage 
produced by individual firms and districts, than with 
the outstanding technical features of the noteworthy 
productions of the year. 

The grand aggregate of the world’s shipbuilding 
activity during 1900, as measured by tonnage launched 
and shipped in pieces for re-erection, reaches—subject to 
the above qualifications — 2,376,000 tons, as against 
2,433,000 tons in 1899, the record year—a slight falling 
off of 57,000 tons. The decrease, as already pointed out, 
is more than accounted for by the diminished production 
in the United Kingdom; for while the British total has 
fallen from 1,716,000 tons to 1,646,000 tons, the total 
foreign production has risen from about 717,000 tons in 
1899 to 730,000 tons in 1900. 

Dealing meantime only with the United Kingdom, 
Table I. gives in round figures—but with sufficient accur- 
acy, considering all the cireumstances—the output of the 
three branches of the kingdom; the number of vessels 
contributing to the totals, and the indicated horse-power 
corresponding to the tonnage, both for 1900 and 1899. 
In the matter of indicated horse-power, however, the 
figures, in their relation to the tonnage figures, must only 
be taken as very approximate, as they include horse- 
power of engines made by all and sundry, some shipped 
abroad, some made for vessels built in other districts, 
and others made for vessels not built in 1900, but put 
into vessels which have been afloat for years. 


TABLE I 
1899, 
Vessels, Tons. 1H.P. Vessels. Tons. LHELP. 
Scotland .. 405 .. 589,000 .. 479,000 .. 360 .. 587,000 .. 478,100 
England .. 843 .. 970,000 .. 606,000 .. 780 .. 1,048,000 .. 740,000 
Ireland ., 22 .. 187,000 .. 67,500 .. 20 .. 181,000 .. 96,250 


1270 1,646,000 1,152,500 1160 1,814,750 

Having in above table roughly set forth the volume of 
marine engineering work accomplished in the three king- 
doms, it is not our intention to deal, here or later, with 
the contributions of individual marine engineering firms 
or districts, at least in the same way as with shipbuilding 
work, The latter, in a sense, embraces the former, and 
there is, as we plainly implied in our review of the year’s 


work in January 4th issue, much of a dead level about 
the marine engine work of the time. Exceptions, of 
course, there are, which will have some attention as we 
proceed. 

In the following Table II. the output of tonnage in the 
several shipbuilding centres is shown; also alongside, for 
the sake of comparison, the corresponding output for the 
previous year :-— 


TaBLeE II, 

| Tonnage 1900, 
tone ‘tona’ | 1000. | 1890." 

Zz 
12,000 250 | 480,000 | 492,000 | 491,000 
Tees and Hartlepoo!| 10; —| — | 80, 302,000 802,000 | 290,000 
15 — 300,000 | 300,000 | 308,000 
Wear.. . 13/—| — | 70) 260,000 | 260,000 | 270,000 
Ireland... 137,000 137,000 | 131,000 
Barrow, &e. 4/14] 1,000/10| 30,000 31,000} 36,000 
Humber .. ..| 15 | 87 | 6,000 | 92 | 21,000 | 27,000 | 82,000 
Thames . | 6 17,500 | 93 6,500 24,000} 21,500 
Tay .. .. ..| — | 14] 21,000] 21,000] 18,000 
Forth 8 | 1,600 | 28) 17,400 18,000) 16,000 
Mersey .. .. 5 | 18 2,150 12 | 6,350} 8,500} 13,500 
Deo... .. .. ..| — |40| 8,000/ 8,000] 12,000 
Dockyards .. 5|—| — | 4] 5,200! 5,200| 67,000 
Other yards ..| — 185 4,900 |100 7,300 12,300 10,000 
‘134 |417 | 44,150 |850 | 1,601,750 | 1,646,000 | 1,716,000 


Of the fourteen districts, or contributaries to the table, 
it will be seen that seven show an advance on the 
previous year’s doings, and an equal number show a 
falling off, the latter class, of course, making the 
biggest figure. The falling away is most marked in the 
case of the Mersey, the Tyne, the Humber, the Dee, and, 
most marked of all, the dockyards. The districts which 
have shown advance—though in every case slight—are 
the Tees and Hartlepools, the Thames, Ireland, the Tay, 
the Forth, and the Clyde. Thus, so far as the Scottish 
districts’ total is concerned, the year 1900 may be main- 
tained to have proved “the best on record,” with 405 
vessels of 539,000 tons, as against 360 vessels of 537,000 
tonsin 1899. This is so, however, only “ by a neck,” as the 
racing sportsman would say, although “records” of a 
sort, no doubt, could easily be found for all the districts 
by those anxious to find them. For example, in the case 
of the Clyde, deducting the naval work, which amounts 
to 18,000 tons, the Clyde’s addition to the mercantile 
marine aggregates 479,000 tons, whereas in the previous 
year, when the naval tonnage totalled 40,000 tons, the 
commercial tonnage was 450,000, which places the year 
1900 ahead on that account by 29,000 tons. 

Regarding some of the figures in the table, a few 
explanatory remarks are necessary. Sail tonnage, in 
the ordinary accepted sense of the term, for ocean 
merchant service at least, has been for some years, and 
still continues, almost non est in British shipbuilding 
activity. Itis misleading, therefore, as we have before 
pointed out, to find sail tonnage bulking largely in the 
returns. What is so named for want of any more 
accurate and yet convenient classification, really consists, 
for most part, of towing barges, lighters, pontoons, &c.—all 
craft, indeed, not mechanically propelled. Although, for 
convenience’ sake, mostly all such are included under sail 
tonnage, they might also be put under steam tonnage 
without affecting to any great extent the tonnage aggre- 
gate. It is otherwise, however, when the number of 
individual vessels is considered. Were the tonnages 
slumped together, under one or other of the categories, 
the deductions which might be drawn from the two sets 
of figures—tonnage and number of vessels—especially as 
to the average size of steamships built in the several 
districts, would be quite misleading. In the above table, 
therefore, we differentiate between vessels fitted with 
propelling machinery and those not so fitted. 

The relative importance of the several districts as 
contributaries to the general aggregate is readily gathered 
from the table, but a few remarks may not be amiss on 
the distinction between mechanically-propelled and non- 
mechanically propelled tonnage produced in various 
districts—a distinction, of course, which involves 
questions of value per ton, which will easily be ap- 
preciated by our readers. To deal with individual 
cases :—On the Clyde, as will be seen, as many as 68 of 
the 318 vessels in the table consisted, for most part, of 
craft neither designed to be directly propelled by steam 
or other mechanical means, nor yet C “ the unbought 
wind,” but which are still entitled to be considered and 
classified as contributing to the world’s mercantile 
shipping. It is true that the Clyde has during 1900 in 
some measure contributed—for the first time for several 
years—to sailing tonnage proper, five sailing ships, 
totalling 6500 tons, having been turned out; several of 
them of the four-masted class of schooner common on 
the American seaboard. Of the 158 vessels with which 
the Thames is credited, no fewer than 135 were of the 
lighter and barge description, amounting as regards 
tonnage—‘ displacement” tonnage for most part—to 
almost threefold the steam tonnage. Of the 129 vessels, 
of 27,000 tons, turned out on the Humber, 37, of 
6000 tons, were of the barge, lighter, and sailing. coaster 
description, which can only on the score of courtesy be 
reckoned as pertaining to mercantile tonnage. These 
illustrations must suffice, although the list might easily 
be extended. 

With respect to the number of firms contributing to 
the output of the various districts, some interesting 
deductions fall to be made. Leaving out of account 
small firms, whose work does not in any sense rise to the 
level of what is implied by “‘merchant shipping,” forty- 


four firms on the Clyde—including outlying ports, such 
as Troon, Ardrossan, Ayr, and Campbeltown—are respon- 
sible for the record aggregate of 492,000 tons. The Tees 
and Hartlepools, with ten firms, turned out its record 
aggregate of 302,000 tons. The Tyneand outports, com- 
prising fifteen firms, has an output of 300,000 tons, and 
the Wear, with thirteen firms, turned out 260,000 tons. 
Ireland, 7.e., Belfast and Londonderry, with its three 
firms, turned out 137,000 tons, forming as usual the most 
notable result as regards aggregate output relatively to 
contributing firms. It has been the custom of North of 
England people to pit the whole North-East Coast group 
—Tyne, Wear, Tees, Hartlepools, kc.—against the Clyde 
and outlying yards, in making comparisons as to the 
measure of activity, and the success attained, year after 
year in turning out “‘ tonnage.” On this occasion, as for a 
number of years past, the Tyne itself forms no incon- 
siderable rival to the Clyde, while the combined efforts of 


the three North-East Coast rivers— Tyne, Wear, and . 


Tees, including Hartlepool—comprising thirty-eight firms, 
result in 263 vessels, all steamers, of 962,000 tons 
being produced ; as compared with those of Scotland as 
a whole—the Clyde and other districts—fifty-eight firms 
in all, resulting in 405 vessels of 589,000 tons. . 

Tonnage is, of course, but a rough, if not misleading, 
measure of the work involved, and of the value of the 
product concerned. There is no gainsaying that the 
Clyde figure represents, in these respects, quite as much, 
if not more than the combined outcome of North-East 
Coast activity. For example, the average tonnage of the 
405 Scottish vessels yielded by the preceding figures is as 
low as 1330 tons, while that of the 279 East Coast of 
England vessels is as high at 3183 tons, showing that 
capacious cargo carriers are still the staple product of the 
East Coast firms, notwithstanding the gradually increas- 
ing advance of Tyne builders into the domain of high- 
class and elaborately-fitted mail boats, and the growing 
renown of Tyne firms in formidable and speedy naval 
productions. The Scottish river no doubt still holds the 
palm for the volume of its output of highly-specialised 
and intricately-fitted shipping. Nevertheless, if variety, 
as distinguished from volume, of specialised productions 
be considered, the Tyne at least may be excused calling 
upon the Clyde to be a trifle less self-satisfied on this 
score than of yore. , 

The tonnage output given for the various districts in- 
cludes, of course, the work produced for our own and 
other navies—tonnage in this connection meaning dis- 
placement tons. As in the case of the dockyards the 
naval tonnage launched from private yards during 1900 
has been relatively small, although a number of warships 
have been brought to within measurable distance of the 
launching stage. Practically the whole of the tonnage 
to the credit of Barrow represented naval work, made up 
of the Japanese first-class battleship Mikasa, of 15,200 
tons; the British first-class cruiser Hogue, of 12,000 
tons; and the torpedo boat destroyer Vixen, of 330 tons ; 
or 27,000 tons in all. On the Clyde, naval work amounted 
to 13,000 tons, spread over four vessels, a 12,000-ton cruiser 
and three torpedo boat destroyers; on the Tyne it 
amounted to 20,000 tons, made up by nine vessels, 
three cruisers and six torpedo boat destroyers; on the 
Thames it only figured to 1500 tons, made up by ten 
high-speed torpedo boats and two destroyers; and on 
the Mersey, naval work amounted to 1840 tons, made up 
by four vessels. Adding to these contributory items 
the 5200 tons given in the table as having been turned 
out from the dockyards, we have a total of only 59,000 tons 
of warship work for our own and other navies, which is 
equivalent to 34 per cent. of the total tonnage produced 
This is the lowest ratio of naval to mercantile work 
which the shipbuilding returns have exhibited for a 
number of years, the corresponding figures for the five 
previous years ranging from 9} to 14} per cent. Deduct- 
ing naval work from the total] tonnage output, leaves 
still the record figure of 1,587,000 tons, as the United 
Kingdom’s contribution during the last year of the 
century to the world’s mercantile shipping. 

The proportion which foreign-owned tonnage bears to 
the total produced during 1900 is higher than for some 
previous years. To foreign account British builders 
launched about 426,000 tons, equivalent to 27 per cent. 
of the total; the ratio in 1896, however, being 30 per 
cent. That so high a percentage is still maintained is no 
doubt gratifying, but itis to be feared that this is not now 
so much due to the recognition of superiority in British 
design and workmanship, or to more favourable prices, as 
to the urgency of the requirements of foreign owners, and 
the inability of foreign builders to produce not what is re- 
quired, but in the time in which it is required. Ap- 
pended is a table showing the proportion the foreign- 
owned tonnage built in the several districts bears to the 
total :— 


TaBLe III, 
Percentage 

Total tonnage Foreign-owned of forei 

produced. tonnage. to to’ 

tonnage. 

Tees and Hartlepool .. 302,000 .. .. 50,000 . - 19-8 
7,800 
East Scotland .. .. .. 47,000 .. 8,200 - 17-4 
Mersey 8,200 .. 37-6 


The Clyde, Tyne, and Wear have been about equally 
requisitioned by foreigners, while in the case of Barrow 
precisely one-half of the tonnage launched—the battle- 
ship Mikasa—was, as has been already noted, to Japanese 
account, 

Having now reviewed generally the volume of work 
accomplished during the past year in the United King- 
dom, and compared the measure of activity in the several 
districts, we will in succeeding articles deal, not at any 
great length, with the output of individual firms, and with 
the outstanding technical features as exemplified in note- 
worthy single productions. Of the productions of foreign 
countries and firms account will at the same time 
concisely taken. 
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receivers. We question the advantage of this process, the 
evident object of which is to get the jackets filled with more 
bulky, and therefore with a less weight of, steam. But 
whatever the quantity may be, the heating efficiency of 
the steam so employed increases with its temperature, 
and if boiler steam is used 
in these jackets, why let its 
temperature down before it 
has opportunity of perform- 
ing its function? A de- 
tailed statement of authentic 
measurements of the results 
obtained by using steam in 
this way would be interest- 
ing, but we are unable to 
supply it. 

The interior lining cylin- 
ders are inserted in the cas- 
ings forming the jackets by 
heavy hydraulic pressure, 
and soft copper rings of small 
section are inserted to give 
perfect steam tightness to 
these joints. 

The engine is served by 
two injection condensers, 
one at each side, each with 
its own two air pumps, or 
four pumps in all. This ar- 
rangement, and the use of 
the same size of cylinder for 
the second and third stages 
of expansion, are evidently 
economical in the use of pat- 
terns in building up com- 
pound and triple-expansion 
engines of various powers. 
The air pumps are vertical, 
with three sets of suction, 
bucket, and delivery valves. 
The pumps are driven from 
the crossheads by 4 levers, 
so that when one of each 
pair is sucking the other is 
delivering. A float in each 
condenser admits air if the 
water rises above a certain 
level which would lead to risk 
of water remaining in the 
steam cylinders. 


page 83. The arms H H are operated in the same 
manner as L Lon the low-pressure admission valves. 
The pins CC on these arms carry the triggers T T and the 
pallets P P, each pair cast in one piece, the pallet, how- 
ever, lying in a plane outside that in which the trigger 


28” "throw| 
©} 


| Lever 


The feature that, among 
continental engines, appears 
most special to the Dujardin 
design, is the placing of all 
four valves, which are Cor- 
liss, below each cylinder. 
This is not a novelty, 
but it is not at present 
very much used. It some- 
what reduces the clearance 
spaces. The admission and 
exhaust valves are placed, 
in pairs, close to each other, 
the admissions being nearer 
the middle of the length of 
the cylinder. On the high- 
pressure side of the engine 
three excentrics are used, 
two large and one small. One 
of these large excentrics 
drives all four valves of the 
low-pressure cylinder with- 
out trip by the eminently 
simple mechanism seen at 
L Lon page 88, which gives 
precisely reverse motions 
to the pairs of valves at 
the two ends of the cylinder. The other large excen- 
tric, which lies innermost on the shaft, gives the 
inain motion for all four valves of the high-pressure 
cylinder. It operates the exhaust valves of this cylinder 


Fig. 2—DUJARDIN 


without trip in. precisely the same manner as those of | 
the low-pressure are moved. The trip gear for one | 
of the high-pressure admission valves is shown to | 
larger scale in the details above the elevation on | 


Fig. 1—DUJARDIN GOVERNOR AND CUT-OFF GEAR 


oscillates. The trigger engages by a hard steel edge in 
the ordinary manner with the actuating arm V of the boss 
on the valve spindle. The pallets P P are curved to a 
long specially-formed sweep, of which it is the inside or 


CUT-OFF GEAR 


concave surface that is active. These rest in almost 
continuous contact with rounded hard steel heads upon 
two rods—one acting at each end of the cylinder, which 


are given a simple harmonic horizontal oscillatory stroke 


by the third and small excentric. These two rods lie 
one in front of the other in elevation, so that they are 
not seen separately in the elevation except at their left- 
handends In the plan page 82 they are seen and marked 
7, 7g. The excentric rod giving them motion is marked R R 
on page 83, and the movement is transmitted first through 
the lever P, and then through the two small levers g, 4. 
which are linked together at their upper ends. Thus it 
will be seen that the rods 7, 7. have ilentical motions in 
same phase, moving to right hand together, and again 
together on their left-hand stroke, and each having the 
saine length of stroke. 1, lifts the pallet and trigger at 
left-hand end of cylinder out of gear on its right-hand 
stroke, while 7, performs the similar disengagement at 
the right-hand end of the cylinder on its left-hand stroke, 
When the governor sleeve is shifted by change of speed, 
the fulera, on which the two levers g, g, oscillate, are 
moved apart by a left and right-hand screw spindle. 
This shifting of these fulcra virtually lengthens the rod r,, 
and shortens 7,, altering the mean positions of their 
rounded heads which move the pallets, and thus altering 
the part of the piston stroke at which the valves are 
tripped. This gear, which works smoothly and has a 
simple external appearance, enables the cut-off to be 
delayed to 70 per cent. of the stroke, ranging from this 
down to zero. This is a greater range than is usually 
obtained without duplicating the disengaging mechanism, 
When the governor balls fall dead from accidental inter- 
ference with the governor, the rod S § § acts on the gear 
30 as to entirely cut off all steam admission. 

The intermediate - cylinder valves are worked by 
precisely the same mechanism as that just described for 
the high-pressure, except that the cut-off is regulated by 
hand only and not by the governor. On this side of the 
engine two excentrics only, a large and a small one, are 
used. The large one serves all four valves of the low- 
pressure, and gives the main valve motion for the middle- 
pressure cylinder. The small one performs the same 
function for the middle cylinder, as has been already 
described as being performed for the high-pressure 
cylinder by the small excentric on the other side of the 
dynamo. 


Pressure Vem! 
Vac. 690mm mere. 
Revs 72. 


560 Kg.m. Work. 


L.P. 
295 Kg.m. Work. 


Fig. 82-INDICATOR CARDS 


The diameters of the admission and exhaust valves in 
each cylinder are the same, namely, 6°69in., 9°84in., and 
9°84in. in the high-pressure, the middle, and the low- 
pressure cylinders respectively. Thus twelve out of the 
sixteen valves in the engine are of the one diameter, 
250 mm., while the remaining four are all of the one 
diameter, 170 mm. This tends towards economy in con- 
struction. The admission and port areas, however, are 
not the same, the port lengths being greater in the ex- 
haust valves, which are situated further out in the cover 
than are the others. The difference of area is not much 
in the first cylinder, the entrance and exhaust mean 
velocities of the steam being 37 and 32 m. per second, or 
about 7500ft. and 6500ft. per minute. Greater differences 
are obtained in the larger cylinders, so that in the inter- 
mediate cylinder the entrance and exit steam mean 
velocities are 8500ft. and 6200ft. per minute, and in the 
low-pressure cylinder these are 8800ft. and 5600ft. per 
minute. 

The volume of the first receiver is 1°8 times the dis- 
placement volume of the high-pressure piston, and that of 
the second receiver is equal to the displacement per 
stroke of the middle-pressure piston. The volume of the 
condenser is made one and a-half times the displacement 
volume of one only of the two low-pressure pistons, 7.e., 
three-quarters the total low-pressure piston displacement 
per stroke. The air pumps, of which there are four, have 
21-65in. diameter and 18°78in. stroke. This makes the 
pump bucket displacement one-nineteenth of that of the 
low-pressure pistons. 

Fig. 8 gives copies of indicator cards, taken from the 
respective cylinders at a speed of 72 revolutions per 
minute. These show excellent valve action, and also 
that the total work done is almost exactly equally divided 
between the three stages of the expansion. 

The middle-pressure piston-rod is carried through the 
cylinder back cover and supported by a swivel half- 
bearing, which, however, is not adjustable in level. The 
stuffing-boxes are packed with three-part white metal 
segments, the glands being pressed in upon these by nuts 
acting on strong spiral springs, so that the glands auto- 
matically follow the wear of the packing, and preserve 
uniform pressure of this upon the rods, 


Ir is announced that Krupps have 


a 28-cm. 
quick-firing gun which is about to be adopte 


by the German navy. 
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TWO-MOTOR ELECTRIC RAILWAY TRUCK 


THE GANZ SYSTEM OF ELECTRIC TRACTION. 
(By our Special Commissioner.) 

TELEPHONIC mutterings and sputterings of a mysterious 
sort having come into our editorial receiver, which being 
deciphered and interpreted indicated that at Buda Pesth 
information might be,obtained of possible future great 
importance to the metropolitan travelling public and of 
very special interest to traction engineers; THE ENGINEER 
said to me, ‘* Will you step over and call on Messrs. Ganz 
and Co.?”’ Now to step across mid-Europe with the 
thermometer below the Fahrenheit zero is not an 
attractive idea to me, who am not habituated to the 
customs of our American cousins, who, I am _ in- 
formed, have settled down to the habit of crossing a 
continent half a dozen times per week; in gathering 
information I go on the principle of believing all I 
am told, that is, until I know better. So I said that, 
perhaps in two or three weeks—meaning five or six— 
I might be free todo so. The Editor said that five or | 
six hours was nearer the right thing. The Editor is | 
an old friend, who sometimes says things like that. So I | 
followed what I understand, on information furnished by 
my continental friends, is invariable British practice : 
I violated all my treaties with other friends whom I love 
more, but respect less, than la caisse of Tue ENGINEER 
and I stepped quick march. At Buda I was informed of 
a multitude of things beautiful and wonderful, and which | 
seem to be true; and, so far, I do not know any better. | 
But this is too fast. I did not get there so quickly as this; | 
no quicker than what American locomotive engineers call | 
that trundling old hay-wagon, the Orient Express, took | 
me; and I did not feel that fast at all, with a down 
owe gradient eastwards of 1 deg. Cent. per 
80 kiloms. A paltry 1000 miles in thirty hours or 
so is not too much to be proud of. They throw 
you violently on to the streets of Paris for a couple of 
hours, leaving you to find your way from the Gare du 
Nord to the Gare de l'Est without assistance. The in- 
terval of two hours is provided to enable you to go back 
and forwards between the stations to transfer separately | 
half a dozen packages. At Vienna you are kicked out of | 
the Orient Express to wait two hours for the Ostend- | 


Vienna Express, or else the Ostend-Vienna has to wait a 

couple of hours for the Orient. Beyond Vienna the pace | 
is naturally that of the slower of the two, or rather very | 
considerably more so. Beyond Pesth, I am told, the train | 
séttles down regularly to Eastern habits. Almost oppres- | 
sively warm from London to Paris, long before Munich | 
is reached the ground is covered thick with snow; and | 
from Salzburg to Innspruck, as one skirts along the north- | 
ern edge of the Tyrol the rocky peaks and winding forests 
blaze dazzling white in brilliant sunshine. Here this | 
gatos scenery repays one amply for exposure to the | 


iting draughts through the rickety casements of the Orient | 


or jollifications—perhaps that 


| Magyar. 
| can speak German, French, and English, and many of 


| tial phrases volleying 0°2 kilom. down the street. 


GANZ AND COMPANY, BUDA PESTH, ENGINEERS 


Express. At Vienna the Danube is frozen 2ft. thick. 
The vast bare ploughed fields and heathy wastes of 
Hungary are fearsomely lonely and silent under this 
bitter frost, deep in snow, and deserted by everything 
except great flocks of crows. At Buda Pesth the river is 
one wide stretch of ice blocks frozen into multitudinous 
strange shapes, again enlivened by nothing but the 
crows. 
beautiful but strange. All ships and boats have been 
docked far out of sight, and, as this total freezing up of 
hundreds of miles of the river length is exceptional, the 
Pesth people do not make use of the ice for any festivities 
would be dangerous. 
Indeed, it gets so cold after working hours that few 


| people are seen in the streets an bour after sunset. 


Pesth is the place where half the people in the streets 
and the shops pretend not to understand when spoken to 


| in German, but that is only to spite the German party 


and because of the Austrian Reichsrath elections, and in 
order to show you how foolish an ignoramus you are 
to be uninstructed in the language of civilisation— 
Actually most Hungarians, rich and poor, 


them Russian and Italian. The only seemingly genuine 
exception to the rule turns up when you try to settle 
fares with Herr Jacques Cabby. He is stolidly unap- 
proachable in all three languages, sticks to Magyar, and 
remains dissatisfied—unless you get another Hungarian 
to go at him, also in Magyar, in your defence. It is 
wonderful how an Hungarian head porter will send Magyar 
after discomfited and fleeing Mr. Kutscher, the ie 

e 


communication is entirely wireless, and phonographic 


| records are undesirable. 


Buda Pesth is also a place, like many other cold winter 
cities, where they tremendously overheat the interiors of 
the houses, much to the danger of the bealth and happi- 
ness of the people, who are thus continuously exposed to 
sudden and violent changes of temperature in going in 
and out. I suffered severely in this way in Pesth. The 
violent torrents of high-pressure steam hurled through 
those cracking radiators, even when the warped valves 
are screwed down, make the globes of perspiration roll 
heavily around in devastating. floods, and in the stilly 
hours of night drive the slumbering but tortured brain 
into wild and ghastly dreams-of the after life, or even of 
the methods of punishment approved by Chinese civilisa- 
tion. 

The Hungarians have aright to be ‘proud of Buda Pesth 
with its beautiful river site, its graceful. bridges, its wide 
streets and magnificent buildings, and its elegant yet 
grand and gorgeous new Parliament House. It is filled 
with art and modern industry. It has been the nursery 
of electric traction systems. Electric tramways of 


This rough icy desert in the heart of the city is | 


almost every type, and electric underground railways 
traverse the city in every direction. The electric con- 
duit tramway here first took form and working life. 
Needless to say that the great democratic organisation 
named Ganz and Co. has throughout been a main in- 
fluence in this very admirable progress in vigorous 
civilisation. In one of our articles on the Paris Exhi- 
tion, in attempting some comparison between the nations, 
we remarked upon the deep impression made by the 
almost extraordinary display of great strength and genius 
exhibited by Hungary, both in the domain of fine art 
and in that of industry. The founder of Ganz and Co., 
the venerable yet vigorous Herr Mechwart, is one of 
our grand old men of Europe ; one of the most remark- 
able veterans of engineering. It was he who, fifty years 
ago, first produced chilled cast iron railway wheels; it 
was he who, in 1870, introduced the new chilled malt 
rollers, and thereby started a revolution in flour milling ; 
in 1883 the writer of these notes wrote for THe ENGINEER 
from Vienna a description of the big Zipernovsky 
alternator, in which was then seen for the first time at 
Vienna Exhibition the dynamo directly mounted on the 
engine shaft, and linear speed obtained by large diameter 
and multiplication of poles. Herr Mechwart was the 
originator of the base idea of this machine, which, in the 
main lines almost unaltered, now carries the day every- 
where. Ganz and Co. were to the front in the manufacture 
of alternate current transformers. They have stuck to 
the alternate current; have even stuck for general light- 
ing purposes to the periodicity of 42 which they at first 
adopted; and if now comes the day of an even more 
remarkable triumph, their loyalty to alternating systems, 
their long-maintained enterprise, their keen progressive 
persistency in practical and costly investigation of 
improvements and new ideas, entirely deserve such new 
success and honour. 


The new traction system which I went to Buda to 
inquire about is very novel, very ingenious, and very 
beautiful. There is a great mass of interesting new 
detail in it, the results of long patient study and experi- 
ment. The study of the system was begun four years 
ago, and has been continued steadily and quietly, without 
any publicity, ever since. An experimental ring line, 
—1-6 kiloms. = 1 mile—was built, and has. been much 
used for experimental guidance in the gradual develop- 
ment of details. The two or three base ideas of the 
system have remained unaltered since the beginning. 
Writing this week, I have not yet had time to digest my 
numerous notes into one homogeneous whole, and until I 
have done so, I must not venture upon description of details. 
Herrn Directoren Blathy, Kaudé, Cserhati, and Mechwart, 
all welcomed me, as the representative of THE ENGINEER, 
in the most cordial, frank, and hearty manner, and took 
no end of trouble to explain to me all important details, 
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both of mechanical construction and of electrical prin- 
ciple and arrangement. I rode several times round the 
experimental track and examined a multitude of draw- 
ings, and most of the parts in process of construc- 
tion in the workshops. Finally, I assisted at a series 
of rough tests of the starting torque of the motor. 
Nothing could be more generous than the frank and 
compiete manner in which their new system was ex- 
pounded to me. It is in course of application on the 
Valtellina Railway in the Lake Como district, where it 
is hoped that it will be fully in operation next May. So 
far as Ganz and Co. are concerned, ii might be working 
there now; but some delays in contractor’s work have 
postponed the completion. What is proposed for the 
London Metropolitan Underground is in principle 
the same as is being carried out at Como; but 
the differences between a moderately light and very 
heavy traffic, of course, result in many constructive 
modifications ; and in the interval since the Italian pro- 
ject was undertaken a good many detail improvements, 
all in the direction of manipulative simplicity, have been 
designed, and naturally would be embodied in the London 
work. As regards the London designs, Ganz and 
Co., of course, desire that there should be no premature 
publication of detail figures or particulars of constructive 
improvements. For these your readers must exercise 
patience until the seals of the tenders have been broken. 
For purposes of illustration I must therefore refer to 
the Italian line. But the differences are, many of them, 
only what are inevitably due to the differences of 
condition. Thus, on the Italian line, each motor 
truck carries two motors, whereas, in London, 
each fore and each hinder motor car would carry 
four motors, or eight for each train. The Italian 
truck is shown in the aes view we publish 
t»>-day. The London motors would differ not very largely 
in weight or in size from those seen in this view. In 
both schemes two trolley wires and the rails carry three- 
phase currents of 3000 volts. The insulated mains in 
Italy are three-phase at 20,000 volts; but it is proposed 
to use a much lower voltage in London. The third-phase 
current travels by the rails with contact by the driving- 
wheels of the motors. Every part bringing current from 
the trolley poles through the motor is entirely encased in 
inetal, so that there is no possible danger to life or limb 
by contact with any accessible part. This applies 
equally, of course, to the interior of the driving cab 
as much as to the places to which the public has 
access. I will later have several opportunities of 
describing how thorough and painstaking and ingenious 
are the arrangements for securing apparently absolute 
immunity from risk. The trolleys are bronze cylinders 
running on ball bearings upon a wooden shaft fitted with 
steel ball races. The current does not come through the 
ball bearings, but through an end collar face by a carbon 
brush held up by a spring. Two such trolleys for the two 
phases are mounted on the same shaft, which is of quite 
special preparation. This shaft has a spring suspension 
at its two ends on the trolley pole. The pole is held up 
by spiral springs at its base, and these springs are kept in 
tension by air-pressure on a piston. The explanation of 
the object and method of this compressed air abutment I 
must reserve for another article. It is an important 
safety appliance. Westinghouse air brakes are used 
upon the Italian line, and compressed air performs many 
functions in the working of the system. The standard air 
is automatically maintained in a'reservoir by an electro- 
motor-driven. compound air pump, the motor being 
automatically cut out when the air pressure reaches the 
standard. 

The motors are pure induction three-phase motors. 
They are arranged in pairs, high and low tension. The 

. arrangement is not correctly comparable to that of a 
compound steam engine, and therefore the name 
‘Cascade "’ has been invented to describe, or rather to 
identify, it. Each motor consists of a higher tension 
stator and a lower tension rotor. From the trolleys and 
the rails the 3000-volt three-phase current enters the 
stator of the high-tension motor. This induces in the 
rotor of this motor a three-phase current, which is, 
during starting and up to half speed, taken into the stator 
of the low-tension motor. The current induced in the rotor 
of this latter is taken through a non-inductive liquid- 
resistance rbeostat, which I will later more fully describe, 
but which is automatic in its action of reducing—at a 
controllable speed—the resistance from maximum to 
zero. When half speed has been reached, the low-tension 
motor is entirely cut out of circuit, and thereafter runs 
idle, while at the same instant the full rheostat resistance 
is switched out of its rotor circuit and into the rotor 
circuit of the high-tension motor. Here it is once more 
automatically reduced from maximum to zero during 
acceleration from half to full speed. This rheostat is an 
extremely important part of the whole system, the 
obtaining of smooth and easy acceleration depending 
upon its very special construction. In slowing down 
this series of operations is reversed. In slowing to half 
speed the retardation is entirely electrical, and during this 
period three-quarters of the kinetic energy of the train is 
absorbed and pumped back into the line as three-phase 
electric current energy by the dynamo action of the 
motors. Only one-quarter of this kinetic energy thus 
remains to be dealt with by the Westinghouse brakes. 
Herein lies evidently an important saving of driving 
power on a line with short-distance stations, and an 
immense saving of wear on brake blocks, tires, and rails, 
as well as a very material saving of nerves in the bodily 
frames of the passengers. 

Equally important is the mechanical mounting of the 
motor and the mechanical method of driving the wheels. 
The stator, or fixed inductor of the motor, is a ring rigidly 
bolted to the body frame. The rotor runs on bearings 
which-are similarly rigidly fixed; in fact, for convenience of 
‘montage’ the bearings form part of the steel casting of 
the stator. The rotor thus runsalways true inside the polar 
surfaces of the stator without vibrating displacement; its 
axis is geometrically rigid in the frame. The bearings run 


flooded in oil, retained by leather caps. The one end of 
the rotor body casting is expanded into a one-sided 
flange. To two points of this flange are pinned the first 
two links of a kinematically beautiful linkage of 
five links, which connects the rotor to the driving wheel. 
The driving wheel is driven at two pin joints, and the 
forces acting upon it at. these two joints are at every 
instant opposite and equal, thus forming a pure couple. 
The wheei is thus subjected to no central bearing 
pressure by the driving forces. The kinematic effect of 
the linkage, which I will describe more particularly later 
on, is to compel the wheel to rotate accurately along 
with the rotor, but at the same time to allow it freedom 
—within limits—of translatory motion, carrying its 
centre in any direction from the centre of the rotor. 
The two wheels are keyed in the ordinary way upon an 
axle, and this axle passes through the core of the rotor, this 
core being bored 4}in. larger than the axle. Thus the 
latter is free to move excentrically 2in. from the rotor 
centre. The axle runs in axle-boxes sliding in horn-plates 
in the usual manner, and through leaf springs shackled 
to the body frames, carries the whole load—including 
weight of rotor—on springs in ordinary style. Without 
a diagram it is difficult to explain the possibility of this 
result. This will be given later. I consider this driving 
mechanism a very important triumph of mechanical 
design over a difficulty which has for many years bafiled 
the ingenuity of many traction engineers. Much of the 
excellence of the new Ganz system is due to this 
mechanical feature. 

In the distribution of power, as no continuous current 
is used, the sub-stations are simple stationary trans- 
formers from three-phase high tension to three-phase 
low tension. The saving due to absence of converters is, 
of course, of first-class importance, not only in respect of 
first cost, which in my opinion must necessarily make 
Ganz and Company’s tender much lower than that of 
any other using continuous current in the motors; but it 
is also clear that the saving in attendance and repairs at 
sub-stations must be very great. In fact, these sub- 
stations require nothing but periodical inspection. They 
require no more attendance than do the hundreds of 
similar lighting transformer stations already existing in 
London. The sub-stations are far apart, und, in fact, for 
the Metropolitan Underground only five sub-stations are 
needed. Such is the barest outline of this new and 
remarkably cleverly developed system, which bids fair to 
make a revolution in certain classes of railway traction, 
and the knowledge of which has within these few days 
changed my own opinion regarding one tremendous 
problem of the future which, however, is apart from the 
narrower subject at present under hand. 

To-day I can go no further than this bare outline ; and 
for want of time I must also postpone all mention of my 
interesting visit to the experimental ring line outside 
Buda Pesth. On my own behalf, and on that of the 
readers of THe ENGINEER who cannot fail to find great 
interest in this matter, I repeat, in conclusion, our 
hearty thanks to Ganz and Company for the frank generosity 
and kindly courtesy of their reception, and of their ample 
communication of information. 


H.M. TORPEDO BOAT No. 98. 


Tue British Admiralty is re-adopting the torpedo boat, the 
construction of which had entirely dropped since the advent 
of the destroyer. One of these boats was launched from 
John I. Thornycroft and Co.’s yard on Tuesday, the 22nd inst. 

“No. 98” is the first of four 25-knot improved torpedo 
boats which are being constructed by this firm, which when 
completed will be the most powerful torpedo boats in the 


-world ; they will develop a speed of 25 knots with a full load 


of 42 tons. 

It is interesting to compare the dimensions of these vessels 
with No. 1 torpedo boat—the Lightning—-completed by the 
same firm in 1877. She was armed with one 14in. torpedo 
tube only, and had no guns, whilst the new vessels will be 
armed with three 3-pounder quick-firing guns and three tor- 
pedo tubes for Whitehead 18in. torpedoes. 

For comparison, No. 1 torpedo 


“No. 98.” 
boat Lightning was 
Length . 155ft. Oin. Length .. 84ft. Tin. 
Beam 17ft. Oin. Beam -. 10ft. 10in. 
Draught . Sf. Sin. max. Draught .. 5ft. Oin. 
1 H.P. 2300. 
Speed . 25 knots. Speed 18-55 knots. 


Their larger size—necessitated by the increased speed—com- 
pared with the earlier torpedo boats, will enable them to 
maintain their speed—even in rough weather—better than 
their predecessors did in smooth. The engines are of the 
Thornycroft balanced type. 


Tue Port or Lonpon.—As a result of the recent Royal Com- 
mission the Rivers Committee of the London County Council have 
made a special report on the administration of this port, and make 
the following recomendations :—‘‘ That the management of the 
Port of London and the docks of the London and India, the Mill- 
wall, and the Surrey Commercial Dock companies should be con- 
solidated in the hands of one public authority. That the port 
should for all purposes be defined as extending from the tidal limit 
of the Thames at Teddington on the west to an imaginary line 
drawn from the Naze to the North Foreland, subject only e pro- 
visions similar to those in the Thames Conservancy Act, 1894— 
Section 3 and the second schedule—with regard to charging shippin 
dues. That the management and administration of the port an 
docks should be in the hands of a statutory authority, to be called 
the ‘Port of London Committee,’ subject tothe Council retaining the 
control of capital expenditure. That power should be conferred on 
the Council to purchase the property of the dock companies and to 
raise the capital necessary for that purpose, for the deepening of 
the channel of the river, and for the improvement of the port and 
docks. That the Port of London Committee should be constituted 
on the general principle of one-third representation of the Council, 
one-third of shipowners and merchants, and one-third of the City 
and official members. That, in view of the national interest in the 
Port of London, the Government be invited to contribute towards 
the expense of improving the port. That repayment of capital 
should be provided for by instalments spread over 100 pgars, on the 
annuity system. That the Council do authorise the Rivers Com- 
mittee to arrange for evidence to be given before the Royal 


Commissjon on the Port of London on the foregoing lines.” 


SUBMARINE BOATS. 


THE French Government appears to have committed 
itself to the construction of a number of submarine 
boats. It-would not be of much use to speculate on the 
nature of all the reasons that have conduced to this end. 
No doubt sentiment has had much. to do with it. In the 
race for naval power France has had to admit that we 
can build two ships for her one. It is only those 
degenerate Britons who believe that every other nation 
in the world is better than their own who doubt this. 
The French naval authorities see with different eyes, 
The submarine boat promises to neutralise all that 
England can do, and that at a comparatively small 
expense and in the space of a few short months. Then 
there is something very attractive to the French mind in 
the Jules Verne type of destroyer. To the people at 
large who take any interest at all in the matter, the sub- 
marine is as mobile and active as a shark. It can dash 
about under the water with a security which is only 
equalled by the precision of its movements. In fact, the 
submarine boat is a charming ideal. In this country 
somewhat the same theory prt, Bes framed concerning it. 
The English Admiralty is conjured to build submarines. 
If they are good for I'rance they must be better for us. 
Even the more fully informed and more temperate of our 
contemporaries urge the desirability of building ‘for 
experimental purposes.” Thus, for example, the follow- 
ing passage occurs in the last impression of the Army and 
Navy Gazette :— 

“It might probably allay some uneasiness if the Admiralty 
undertook to test a few experimental submarine boats. Then, at 
least, we should be able to set a definite value upon them. In 
France the Narval is the prize boat of a competition opened at the 
Ministry of Marine. e can entertain no doubt that English 
builders are quite equal to the task of constructing submarine or 
submersible boats equal to any the French or Americans possess, 
Why should not the Admiralty instruct Messrs. Armstrong, 
Vickers, Yarrow, and 'l'hornycroft, and perhaps others, to build 
their best { Prizes might also be offered for the best French and 
the best American boat, and exhaustive competitive trials of the 
value of various types might be undertaken. The Admiralty could 
not then be reproached for inaction.” 

This is a remarkable utterance for a service journal. It 
manifests absolute ignorance of events of considerable 
importance, and is ample justification for recalling facts 
and recounting a history of events which ought to be 
familiar to every one who writes on naval matters with 
authority. In one word, the Admiralty have already seen 
carried out a series of experiments extending over two 
years, which has ieft them in such a position that there 
is practically nothing more to be learned on the subject 
from such experiments as France, going over very old 
ground, is now conducting. It is a noteworthy circum- 
stance that the Army and Navy Gazette has forgotten all 
that it once knew about submarines. Here is a quota- 
tion from an article published in 1887 on the Norden- 
feldt which reads strangely when compared with the 
preceding quotation :— i 

‘* From this preliminary trial it must be admitted that Mr. Norden- 
feldt and his capable captain, Mr. Garrett, have got a boat which 
has a great and assured future before it. Certainly we are not 
asked to believe anything more than we can see. There is no pre- 
tence that the craft will dive like a porpoise, that a man can come 
out of her and walk on the bottom, or that she can be steered a 
course under water. That with a gun or two on her turtle back, 
and working as an above-water torpedo boat, she possesses many 
advantages over the ordinary first-class boat seems certain, and 
her powers of submersion when fully established should make her 
the more valuable craft, the cost being the same. It is not likely 
or advisable that a number of such boats should be at once built, 
but the country which can give £100,000 for a Brennan torpedo 
would do well to further in every possible manner trials and ex- 
periments with a boat so simple, yet possessing such possibilities in 
the future.” 

Before proceeding to deal with these experiments, it is 
necessary to make a few points perfectly clear. This is 
indispensable ; because it may be, and is, argued that 
French engineers have effected enormous improvements 
in the submarine boat which have gone far to overcome 
all the objections which have hitherto been urged against 
it. Now there are certain principles involved, certain 
physical facts to be dealt with. These are unalterable. 
They are manifestations of the operation of natural 
laws. They cannot be overcome or eluded by any human 
skill or foresight. 

One of the most important of these is the fact that the 
power required to impel a vessel through the water is 
augmented, not diminished, by her submergence. If 
5000 indicated horse-power are required to drive a dis- 
placement of 120 tons at 28 knots, then rather more 
power will be required to drive 120 tons wholly sub- 
merged at the same speed. There is no getting over this 
fact. Jules Verne quite realised this in his story, and 
surmounted the difficulty by supposing the Nautilus to be 
fitted with engines of vast power, driven by electricity 
developed in some unknown way. We do not think it is 
necessary to insist on the fact that the submaiine boat 
cannot be very fast, simply because she cannot be endowed 
with much power, 

To the popular mind, the I'rench boats are provided 
with propelling machinery quite novel and full of hitherto 
unheard-of excellence. There are three propelling agents 
available and actually tried. There are two others, of 
which perhaps more may be heard; they have not been 
practically tried yet. The first of the five is steam; the 
second, electricity; the third, the oil engine; the fourth, 
carbonic acid; the fifth, liquid air. About steam we 
shall have a good deal more to say presently. Every- 
thing has been known for a long time as to what elec- 
tricity can and cannot do. In the French boats, pro- 
pulsion has been obtained in precisely the same way as 
in the Immisch pleasure launches on the Thames. That 
is to say, the boat carries a considerable weight of storage 
batteries, and these drive motors. Nothing appecemreg 
5000 horse-power has been attempted ; not, indeed, much 
more than 100 horse-power can be got out of batteries 
used in a submarine boat. Therefore, whether on the 
surface or under water, her speed must be comparatively 
slow. We understand, indeed, that eight knots has been 
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considered a good result in the case of the Narval. It is 
true that she carries an engine and boiler to propel her 
on the surface, and batteries for working below it. But 
this is an intolerably complex arrangement, and appears 
already to have been condemned. 

Next we come to the oil engine. Enough “ oil” can be 
carried for a regular cruise, but the powers of such 
engines are comparatively small. This may perhaps 
be got over in time; but there is no example of an oil or 
spirit motor in existence of sufficient power to give even 
moderate.speed to a large boat. But even if there were, 


SUBMARINE BOAT IN DOCK AT CONSTANTINOPLE, 


it remains to be seen how the products of combustion can 
be got rid of when the ship is submerged, with certainty. 
It must be remembered that the supply of air below is 
very limited, and great care must be taken not to spoil it 
with petroleum vapour, which may easily become not 
only intolerable to the senses, but excessively dangerous 
in a confined space. For the remaining two a few words | 
will suffice. 


been more or less broken up in body and mind. When | 
there is a carbonic anhydride engine in existence it will | 
be time enough to speculate as to its fitness for submarine 
work. Of liquid air we are unable to speak. Its usc 
would possess the great advantage that it would keep up 
the supply of oxygen required by the crew. 

Now, bearing all 
that no French or other inventor can devise a motor. 
other than the steam engine, which will give any- 
thing but a moderate velocity to a submarine 


trated energy will be obtained in the future. But we 
fancy that the inventor would find its employment far 


more remunerative on shore than under the sea; and it. 
is perhaps just as well to remember that concentrated | 


energy is usually a very awkward thing to deal with. 


Nitro-glycerine, for example, to say nothing of fulminate | 


of mercury, represents a good deal of concentrated energy. 
No one in his senses would dream of obtaining motive 
power from either of them. 

Next, let us consider in what other direction the French 
inventor can do better than any one who has gone before 
him. In another impression we shall give a history of the 
earliest attempts at the construction of this kind of craft. | 
We have nothing to learn as to the fact that men can 
live and work under water. It has been proved that they 
can remain below for as much as six hours; nothing 
more can be needed. Then we are told that the periscope 
permits steering to be effected with great accuracy, and 
that by its aid evolutions can be performed which are 
impossible without it. We dealt fully with this last | 
week, and we need not say more about it now. As to 
the mere discharge of torpedoes, there is no need to experi- | 
ment. It is a familiar operation. With these facts 
before us we ask, In what direction is the British Ad- | 
iniralty to experiment? What is it that remains to be 
found out ? It is demonstrable that a boat of, say, 10 to | 


200 tons can go under water, remain there for some | 


hours, move about, and fire torpedoes. This being ad- 

mitted, we have to determine how to make any use 

of her. In short, the object of experiment is to discover, 

re what a submarine boat can do, but what it cannot 
0. 

Now, it so happens that between the year 1886 and 
September, 1888, a series of experiments in the construc- 
tion and use of submarine boats was carried out in 
this country and abroad, beside which the French experi- 
ments now going on are mere child’s play. 

Mr. Garrett, a gentleman in holy orders, and extremely 
ingenious, devoted the greater part of his life and fortune 
to the development of the submarine boat; and with him 
was associated Mr. Nordenfeldt, the inventor of the well- 
known Nordenfeldt gun. A reference to back volumes of 


Many attempts have been made to construct | by doors like those of a gas retort, and the boat-sank. 
an engine which can be worked by liquid carbonic acid. The | Power was then supplied on Lamm’s system by the hot 
general result has hitherto been that the inventors have | water in the boiler. 


the facts in mind, it is evident | 


boat. | 
It may be, of course, that some new form of concen- | 


period, from time to time, all the information that was 
suffered to leak out concerning these experiments. By 
the courtesy of Mr. P. W. D’Alton, now chief engineer 
of the Central London Railway, we are enabled to state 
much more than has hitherto been made public. Mr. 
D’Alton was associated with Mr. Garrett and Mr. 
Nordenfeldt, and probably knows more at this moment 
about submarine boats than any other man_ alive. 
Mr. Garrett held that it was necessary that the sub- 
marine boat must possess considerable speed. To work 
her, she would run within a moderate distance of the ship 


to be attacked. She would then sink, say, 20ft. below the 
surface, and proceed under water. ~ Then she would dis-. 
charge her torpedoes and return whence she came. For 
the purpose of propulsion he used steam in the ordinary 
way on the ace. When going to sink, the chimney 
was removed, an air-tight stopper fitted on the openin 

to the up-take. The furnace mouths were similarly ae 


‘The experimental boat quite‘realised 


and displacement, 160 tons. The engines are of the 
ordinary surface-condensing compound type, with two 
cylinders, and are estimated to indicate, at a pres- 
sure of 100 lb. of steam, 250 horse-power. There is 
nothing particularly to remark about these engines, - 
except that the circulating and air pumps are worked by 
a separate cylinder. The main engine is thus left free to 
work or not, while vacuum is always maintained to assist 
the various other engines with which the boat is fitted. 
It may, however, be noticed that all the engines in the 
boat are specially designed as regards the valve arrange- 
ments, &c., that the utmost use may be made of the 
vacuum. In respect to this, it may be mentioned that 
experience has shown that during the submarine opera- 
tions as much power is developed below the atmospheric 
line as above it. The boiler marked G in the longi- 
tudinal section is of the ordinary marine return-tu 
type. It has two furnaces, and the heating surface 
is about 750 square feet. A novel feature about it is, 
however, that after the products of combustion have 
passed through the tubes, they again pass through a large 
pipe marked H in the steam space of the boiler before 
they reach the funnel. The object of this is threefold: 
first, the economy of heat and fuel; secondly, to enable 
the funnel to be as near the centre of the boat as possible ; 
and thirdly, that the inboard portion of the same might 
be kept the cooler by thus lengthening the passage to it 
of the heated air. The hot-water cistern is seen at P, 
and the power to operate all the separate engines during 
a submarine voyage is the heat as previously mentioned, 
which is stored up in its contents, as also in those of the 
boiler. In all there are some 30 tons of water, the vapour 
of which has a maximum tension of 150]b. per square 
inch when the boat is first submerged ; and this, with the 
assistance of the vacuum, is sufficient to drive her from 
thirty to forty miles without lighting any fire on board or 
using any air for the generation of heat. The pressure is 
raised in the hot-water cistern as follows. Live steam 
from the boiler enters at B a series of tubes which have 
a superficial area in all of some 500 square feet, and after 
parting with its latent heat to the contents of the cistein, 
being then in the aqueous form, is taken off by a small 
double-acting pump and carried back to the boiler. 

The propeller*A is placed abaft the 1udder B, and it will 
be noticed that although the shaft is central, working on the 
thrust block D, the coupling connecting the crank shaft of 
the engine E is placed low down in the boat. It is this fea- 
ture in the arrangement which admits of the use of a marine 
engine of ordinary type. The engines which operate the 
vertically-acting screws are of the three-cylinder type. 
This is ih order that there may be no dead centre, as it is 
highly important that they should start the moment steam 
is turned on. Thesteam for these engines passes through a 
valve of peculiar construction, which is worked by the cap- 
tain of the boat. By its use he is enabled to vary the 
speed of the propellers and to stop them, both together 
or separately, at will, and thus to arrange the depth at 
which his craft is to operate. As seen in the engraving, 
these propellers in the Turkish boats are placed in the 
fore-and-aft line. This is one of Mr. Nordenfeldt’s recent 
improvements, these screws in their predecessor having 
been fitted in side sponsons. In the trials that have so 
far taken place at Constantinople, this alteration has been 


CROSS SECTION OF TURKISH SUBMARINE BOAT 


all that Mr. Garrett expected. A second boat was con- | 
structed, and after elaborate and prolonged experiments 
full of incident, the little vessel was bought by the Turkish 
Government. 

In Toe Enaineer for February 11th, 1887, we gave a 
section of one of the Turkish boats. We reproduce this sec- 
tion on page 91 and the description published at the time. 
We also give across section through the engine-room, from 
which an adequate idea can be formed of. the:toominess 
and general convenience of the craft. “ The principal 


found to answer very well. Notwithstanding their slight 
immersion at the commencement of a descent, no jet of 
water is thrown up as might have been expected, a 
bubbling at the surface being the only indication that the 
screws are in motion. This new arrangement, it may be 
added, materially assists in preserving the horizontal 
sition of the boat, a condition. which Mr. Nordenfeldt 
as found, by a long course of experience, to be essentially 
necessary to the safe manceuvring of any sort of sub- 
marine craft, 


Tue Enoinerr will show that we published during this | dimensions are as. follows :—Length, .100ft.; -bear;42i5/ The bow-fins W W, upon which the maintenance of the . 
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THE TENNESSEE CENTRAL RAILWAY—PINEY CREEK BRIDGE 


horizontal position also depends, are seen in Fig. 2. By | 
a very ingenious arrangement of a plumb-weight, with | 
other mechanism extending to the conning tower, the | 
action of these fins is rendered both automatic and con- | 
trollable, and perfect command thus ensured over the 
movements of the boats, as far as the vertical plane is | 
concerned. To touch now upon the manner in which the | 
Nordenfeldt is operated, it should be understood that the | 
boat has two distinct conditions of existence as a torpedo 
craft—that of a surface boat, and a submarine one. When 
performing the functions of a surface boat, the air which 
is sucked into the boat through the conning tower K, by 
the fan L, is forced by the said fan into the engine-room. 
From here, having no other outlet, it passes into the 
furnaces, and after supporting combustion reaches the 
atmosphere by way of the tube H, as previously described, 
and the funnel. The connecting link between the inner 
and outer portions of the funnel M and M! is not seen, it 
should be mentioned, in the engraving. In this position, 
with more or less of her bulk immersed, as may be 
thought necessary, according to the nature of the service 
upon which she is engaged, the boat can proceed upon 
voyages only limited in extent by her coal-carrying 
capacity. This in the ‘Turkish boat is estimated to 
suffice for the fuel to drive her 900 knots at a moderate 
speed. The immersion of the boat in her surface con- 
dition is regulated by the admission or otherwise of water 
into the ballast tanks. Of these there are three, one 
at each end and a third under the centre compartment 
T T Tin the engraving. The two first-mentioned contain 
about fifteen tons of water each, and the central one seven, 
when the boat is at her proper draught for descending. 
At this draught there is very little of the craft visible 
beyond the conning tower, and knowing even in which 
direction to look, it is not an easy matter to make her 
out at any great distance, the eye being unassisted by the 
ear, on account of the noiselessness of the engines. All 
those who have witnessed the running of the boat here 
have been particularly struck with this feature of her 
performance, as also the little disturbance at the surface 
occasioned by the screw. 

Before the boat can assume her condition as a sub- 


marine craft, it is necessary to hermetically close the 
furnaces, which is done by the doors marked N, upon 
which combustion is soon brought to an end. The piece 
of funnel connecting the boiler with the outboard portion 
is then removed, and the doors O and O! placed ‘in posi- 
tion, as shown in the engraving. Whilst these changes 
are being effected, water is allowed to run into the ballast | 
tanks, to reduce the buoyancy to its proper limit, and this 
arrived at, nothing remains but.to close up the conning 
tower. The vertically-acting screws may then be set in 
motion to place the boat quite out:of sight, or she may 


proceed with nothing but the glass cupola of the conning 
tower showing above the surface.” - 
In our next impression we shall have something to say 


about the capabilities of this boat. | 


THE TENNESSEE CENTRAL RAILWAY. 


THe Tennessee Railway, which is being completed in the | 
State of this name, between the towns of Rockwood and 
Monterey, presents some peculiar and difficult features in 
railroad construction, owing to the character of the country 
through which it was surveyed. It is intended to form the | 
connecting line between the Illinois Central system and the 


NOLLS CUTTING 


Southern system, and engineers were obliged to trace it 
through a portion of the United States which is almost un- 
inhabited and’ extremely mountainous. In order to avoid 
grades impracticable for heavy train service, it was necessary 
to construct some unusually high bridges and trestle work, as 
well as to excavate several tunnels. The contract called for 
the building of the road as soon as possible, and the latest | 


appliances in labour-saving apparatus were used. The tunnel 
openings were made by the liberal use of dynamite, the 
charges being inserted in holes bored by drills operated by 
steam and compressed air. Along the route are several coal 
deposits, and fuel to operate the steam engines was actually 
obtained from some of the tunnel headings. In building 
the trestle work and bridges, cable ways and conveying 
machinery were used whenever practicable for transporting 
the timber and steel. Concrete was used in large quantities 
in making abutments and other supports for the timber and 
steel work, as it was found more economical, and avoided 
much labour and expense in cutting the natural stone. 

It is estimated that there are less than five miles of what 
might be called open roadway on the line. The balance con- 
sists of bridges, trestle work, embankments, tunnels, and cuts 
through the rock and earth. With the exception of four 
miles of line near Rockwood, where the grade is 2 per cent., 
the maximum grade is 1} per cent. The maximum curva- 
ture is 10 deg., but except in a few cases the curves do 
not exceed 6 deg. The road bed is being made 14ft. wide 
at sub-grade, on fills, and the track is laid with first quality 
white oak ties and 60 Ib. steel rails, with split switches 
and spring frogs. In the present connection it may be in- 
teresting to railway men to know that the price of first-class 
white oak ties in this part of the country, delivered on the 
line of the road, is 25 to 32 cents. The principal tunnel on 
the line is 900ft. in length, and was excavated through 
unusually hard rock. The size of the opening is shown in 
Fig. 1. An idea of the cuts in the rock can also be gained 


| when it is stated that some of these extended nearly 80ft. in 


a vertical line from the top of the formation to the road bed. 
At a number of points a loose formation was encountered, 


| which required a large amount of shoring and some concrete 


work to prevent the danger of masses falling upon the com- 
pleted line. 

On the portion of the line between Emory Gap and 
Monterey the bridge construction comprises } mile of steel 


| viaduct construction and 2} miles of wooden truss bridges 


and trestles, requiring 4,000,000ft. of lumber. The first 


| bridge of importance is a steel viaduct, constructed of plate 


girders supported upon steel towers. The bridge is placed 
upon a six-degree curve, directly over the coking ovens of the 
Roane furnaces. The bridge is 46ft. high, and the length of 
the steel structure is 340ft. . At the west end there is a wood 
trestle 156ft. long. At Big Gulch, a few miles further ahead, 
there is a similar steel structure 103ft. high at the highest 
point. ‘The highest and longest bridge on the line is at the 
crossing of Piney Creek, which includes 1011ft. of wooden 
trestle and 390ft. of steel viaduct. The height of the rail 
from the water is 124ft.. The viaduct is constructed on steel 
towers of 30ft. span, with 60ft. plate girders between the 
towers. The tower posts stand 8ft. apart, between centres, 
at the top, with the top portion bent to the plumb position. 
The batter of the post is 1?in. per foot. At the bottom each 
post rests upon aconcrete pedestal 7ft. high. In the wooden 
portion of the trestle there is 400,000ft. 

In transporting material if was necessary to utilise the 
railroad-as far as constructed, as there are but few wagon 
roads in this section of the country, and most of these are 
very difficult, owing to the steep’ascents. All of the timber 
used in the trestle work was Georgia pine, which had to be 
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transported by rail directly to the points where it was to 
be used. In the cable-way system a lin. steel cable was 
stretched across the gully or ravine to be spanned, suspended 
at each end through shear legs and anchored to large forest 
trees. Upon this cable was operated a trolley carriage, 
which was hauled back and forth by jin. cables winding 
upon a steel drum. By this means the largest timbers, as 
well as much of the metal work, could be transferred to the 
point where desired. The contractors admitted that it would 
be impossible to construct the railroad without the use of 
such a system. In building the larger bridges the work was 
prosecuted day and night, illumination being furnished after 
sunset by electric lamps, the current being generated by a 
portable dynamo operated by'a steam engine. The trusses 
and heavy girders used in the bridge work were placed in 
position by a traveller. As fast as the spans and towers 
were erected the track was laid down, and the traveller pro- 
ceeded to the end of the finished structure, lowering the 
girders into position by steam power. In this operation but 
two men were required for the heaviest work—the engineer 
and the man to guide the movement of the cables. 

The contract for building the Tennessee Central Railroad 
was taken by Naugle, Holcombe, and Co., of Chicago, and 
the work placed in the charge of Mr. George Weston, 
general manager for the firm. Only about half the number 
of men were engaged ‘in bridge and track construction 
usually employed on American railroads of this kind, owing 


‘ LIFTING GIRDER—PINEY CREEK BRIDGE 


to the number of labour-saving appliances utilised. It has 
been tested with the view of supporting the heaviest roll- 
ing stock, the bridges and trestle work carrying 80-ton 
locomotives and trains weighing from 2000 to 2500 tons 
without weakening. The photographs reproduced indicate 
the dificult character of the work, and the magnitude of the 
approaches and trestles. 

Several large tracts of coal and timber land through which 
the Tennessee Central is built are owned by English syndi- 
cates, who bought them during the ‘“ boom” period several 
years ago. It is understood that the construction of the rail- 
road will result in opening extensive coal mines and the 
promotion of timber operations, as a route to market is 
now afforded. 

In our engravings on pages 89 and 92 are shown the mouth 
of the principal tunnel ; a cutting on Section 22 on the line; 
the highest wooden bridge on the line. It has, it will be 
seen, five decks; the standard wooden trestle construction ; 
the connection of the standard trestle approach and false work 
for Howe Truss Bridge; the Roane trestle bridge; Nolls 
Cutting, looking west; Piney Creek Bridge; and a girder 
being lifted into place on this bridge. 


MONSIEUR GRAMME. 


THE death is announced of M. Gramme, the Belgian 
electrician, at the age of seventy-four, at Bois de Colombes. 
Though the inventor of other things, M. Gramme’s name will 
be always most usually connected with his dynamo. His 
memory will be perpetuated by the large firm for the manu- 
facture of the machines which bear his name. In his 
early years, M. Gramme was brought up as a carpenter, and 
while attending scientific leetures at Liége, he showed a 
talent for machinery. Subsequently he went to Paris and 
entered the manufactory of lighthouse electric lamps. He 
next worked under Ruhmkorff and Disderi. In 1867 and 
1872 he patented electric batteries and the dynamo. For the 
latter he received 20,000f. from the French Government and 
the Volta prize of 20,000f. from the Academy of Sciences. 


INSTITUTION OF ELECTRICAL ENGINEERS.—We are informed that 
the adjourned discussion on Mr. Mordey’s paper will be taken on 
Thursday, February 14th, instead of on January 24th, and that no 
meeting of the Students’ Section of the Institution will be held on 
Wednesday, January 30th, 


+ LABOUR TROUBLES. 


FIVE HUNDRED jobbing printers and compositors in Shef- 
field have given in their notices to cease work in consequence 
of the employers’ refusal to grant increase of pay and reduc- 
tion of hours, representing, so employers urge, an increase 
of nearly 5s. a week in the cost sheet. An offer of 1s. a 
week increase of wage was refused.; New operatives put on 
have had advanced wages and less hours’ work. 

A lock-out has taken place at the Treforest and Pentyrch 
Tin-plate Works. i 

The last South Wales coal strike, which entailed a loss of 
five millions sterling, was referred to on Saturday by Mr. A. 
Thomas, M.P., at a meeting of Great Western colliery men, 
and for the prevention of any such national disaster he 
advocated a measure of compulsory arbitration on the lines 
of the Act now in practice in New Zealand. 

The Risca Colliery dispute has been settled. 

The 60,000 miners belonging to the Scottish Miners’ 
Federation are to vote on the proposed adoption of a 
restricted working. week of five days, instead of eleven days 
per fortnight, as at present. 

A committee meeting of the Master Printers and Allied 
Trades Association has been held, at which the latest aspect 
of the dispute was fully considered. A general meeting of 
all members was decided upon, when their advice will be 
sought. 

No change has taken place in the Taff Vale Railway dis- 
pute, and the local opinion is that unless counsels of modera- 
tion can be made to prevail with local agitators a conflict 
far more ruinous and extended than the last is certain. Mr. 
Bell, M.P., repudiates all responsibility. 

The letter of Sir W. T. Lewis inserted in our last, express- 
ing regret at failure to bring about the formation of a Con- 
ciliation Board, is being criticised by journals in the interests 
of the men and by leaders of the men, and the consensus of 
opinion is that a further statement by him is awaited, and is 
expected. 

It is currently reported that some of the directors are in 
favour of a Conciliation Board. 

The latest contribution to the dispute amongst the London 
printers has been the issue of the following statement by the 
Master Printers and Allied Trades Association :—‘‘ That the 
impression left upon the masters’ committee at the conference 
with the men’s representatives was, that the latter were not 
open to any argument, fact, or evidence, no matter how con- 
vineing, if it was against their demands, and that they did 
not realise that their interests in the matter were identical 
with those of the masters.” 

The decline in earnings which has been going on since 1891 
the committee attributes chiefly to the large amount of 
printing going out of London. It will no longer pay, they 
say, to invest money in printing works in London. 

A general meeting of the Masters’ Association will be held 
next Monday to decide on the men’s demands. 

The steel smelters of Swansea are showing a good deal of 
dissatisfaction on account of their condition through enforced 
idleness. Some works have been idle for six months, and 
those in operation have been working short time. They 
complain that it is in the power of the Union Executive to 
grant relief, but that it is irregularly distributed. It is also 
alleged that the Union is permitting the concession of allow- 
ances quietly, 10—15 and in some cases 20 per cent, 

Mr. Chamberlain has been solicited to intervene in the 
Bethesda Quarries dispute, which looks as unpromising as 
ever. His reply is, that the matter is not one in which he 
could interfere unless invited by both parties. 

The Clydach Colliery, Rhondda Valley, is now stopped. All 
tools were brought out on Monday. 

Mr. R. Bell, M.P., addressed a large meeting of railway men 
at Tredegar on Sunday. Referring to existing friction, he 
said if there was to be a fight let it be a fair one. They 
should exhaust every possible conciliatory method before 
resorting to extreme measures. He strongly advocated 
Conciliatory Boards, and promised his best efforts to bring 
about legislative reform. 


DOCKYARD NOTES. 


Tur Trafalgar and Minerva have been for some days lying 
at Spithead. The former is supposed to be away on a ten 
days’ cruise ; the latter isemployed in connection with the 
Boiler Committee. Both apparently are delayed in connec- 
tion with the Queen’s illness and death. 


Tue Sybille is no great loss to the fighting strength of the 
Navy, as we are fairly well off for this type of cruiser. They 
are ten years old, and. though the class have always proved 
excellent steamers and good sea boats, they are not sufficiently 
armed to rank as second-class cruisers in these days. 
Presumably a ship will have to be laid down to replace her. 
Rumour already speaks of a species of armoured small 
cruiser, something on the lines of the Italian Marco Polo, 
which has a broad thin belt all over her side amidships. One 
such vessel would possibly be worth two merely deck- 
protected craft—the value of which, unless very large, grows 
less almost daily. 


TuHE sloop Beagle is shortly to be commissioned for the 
North American station, presumably to replace the Hermes ; 
but she is an absolutely useless craft from a fighting point of 
view. However, at the present rate of building, a good deal 
of the Navy will consist of sloops—twin-screw. We have 
already twice as many as there is any need for, and more are 
building. To be sure, they serve as ‘‘commander’s com- 
mands,” and this, apparently, is the real reason why they 
are built. 


A new fort is to be built at Ardhallow, Dunoon, on the 
Clyde, and a second at Kilcreggan, also on the Clyde. The 
contractors in both cases are the Aitkenhead builders. 
£16,000 is the price of the first. 


THE new fort at Southsea Castle is making progress. Four 
of the new 45-calibre 9-2in. coast guns are to be mounted 
there, and most or all the masonry is complete. During the 
past week a small railway for trolleys has been laid across 
Southsea Common, between the Castle and King’s Bastion, 
an old fort up the harbour. The earth from this old relic is 
to be used for the new battery—greatly to the indignation of 
the antiquaries. The bastion dates from Henry VIII.’s 
time, if not from an earlier epoch. 


A coca. Portsmouth newspaper is agitating against the 


obsolete machinery used in the dockyard shops. This, says 
our contemporary, has as much to do with delays as the 
wicked contractors we hear so much about. 


Tuis week's Le Yacht contains a very good illustration of 
the Linois at an angle that shows her curious lines very 
well. The ship has a singularly top-heavy look. : 


Tuer French seem to be doing a good business in the way 
of selling old and condemned ships to the lesser South 
American Republics. Ecuador and Peru are both customers. 


A REPORT is current to the effect that the French ironclad 
Hoche, recently ‘“ transformed,” has completely broken down; 
but according to French newspapers she is still steaming 
about, so the report would look to be somewhat exaggerated. 


Aut the German Siegfried class are to be lengthened and 
generally reconstructed. This reconstruction includes adding 
two fresh 3:4in. quick-firers, and the substitution of eight 
Thornycroft for the present cylindrical boilers. Armour is 
to be placed over the after torpedo tube, and, instead of 14in. 
tubes, 18in. ones are to be fitted. There will be two funnels 
instead of one, and a military mast forward. 


Exswick and Hawthorn, Leslie, and Co. have received 
a curious and unexpected advertisement in Japan. The old 
cruiser Naniwa has been recently overhauled, and was sent out 
on trial in the hopes that she would do 15 knots, which was 
held to be a satisfactory speed. Instead of that she made 
and maintained an easy 17:8 knots, to the astonishment of 
everybody concerned. This, too, was with natural draught. 


Fieer ENGINEER Ress, R.N., speaking at 2 James Watt 
dinner at Glasgow, with Professor Barr, of Barr and Stroud 
range-finder fame, in the chair, attributed the excellent shoot- 
ing of the Terrible recently—every shot on the target from 
some guns—to Professor Barr’s invention. 


THE new armoured cruiser Cressy is to be ready for sea at 
the end of April. 


Tue London has at last got all her side armour on; but 
her. casemates are mostly still unshipped. She is making a 
record in time to complete. 


Mr. ALLAN, M.P., goes too far. His theories about the 
possibility of our warships being unstable are absurd. The 
trouble with British warships is that so much—too much— 
has been sacrificed to give stability. We have been in plenty 
of ships with bunkers nearly empty and tanks low, but they 
were perfectly stable. The Ariadne “did” a bad gale last 
manceuvres, with practically empty bunkers, and was steady 
asarock. British ships have defects, but instability is not 
one of them. It is a pity that Mr. Allan, who might do good 
service, should give himself away in such fashion, 


THOMAS MENZIES. 


At his residence, Elstrie, Arboretum-road, Edinburgh, 
on the 15th inst., the death took place with painful sudden- 
ness, after a period of suffering from acute rheumatism, of 
Mr. Thomas Menzies, of the old-éstablished shipbuilding and 
ship-repairing firm of Menzies and Co., Limited, Leith. 
Mr. Menzies, who was only fifty-four years of age, was joint 
managing director of Menzies and Co., and a grandson of 
Mr. Robert Menzies, who founded the business so far back as 
1760. He was born at Leith in 1846, and received a sound 
education at the High School of Edinburgh. After having 
served an apprenticeship of five years under his father at the 
family yard at Leith, he entered the employment of Barclay, 
Curle, and Co., shipbuilders, Glasgow, with whom he remained 
for some years, and then went to the Tyne to serve with the 
then firm of Charles Mitchell and Co. After seven years’ 
experience with this firm he returned to Leith, and joined his 
father in partnership, bringing approved skill and wide ex- 
perience to bear upon the conduct of work. Succeeding his 
father in the management, the business prospered and 
developed, especially as regards the ship-repairing branch, to 
which engineering was also added some years ago after Mr. 
Menzies had assumed as partner Mr. R. Russell Cockburn, 
and ccnverted the business to the limited liability system. 
For some time past als) Menzies and Co., Limited, have 
carried on shipbuilding at Inverkeithing. It is of interest to 
recall the fact that it was in the yard of Robert Menzies and 
Sons, the name by which the firm was then known, that the 
steamer Sirius, memorable as the pioneer—with the Great 
Western—of Atlantic steam navigation, was built in 1836— 
1837, the machinery for which was made by the now extinct 
firm of Thomas Wingate and Co., Glasgow. On April 6th, 
1837, however, the Menzies’ firm launched a larger steamer 
than the Sirius, to wit, the General Steam Navigation Com- 
pany’s passenger steamer Leith, of 760 tons burthen, and an 
over-all length of 210ft., being the largest steam vessel built 
in this country up to that time. 


INSTITUTION OF CIVIL ENGINEERS: GLASGOW ASSOCIATION OF 
StuDENTS.—The third general meeting of the current session was 
held on the evening of 21st inst., in the Institution rooms, Bath- 
street, Glasgow, Professor Archibald Barr, D.Sc., president, in the 
chair. Mr. Henry A. Mavor, M. Inst. C.E., M.I.E.E., read a 
paper on ‘ Engineers and Electricity,” in the course of which he 
spoke of the necessity of the inclusion of an unspecialised 
knowledge of electricity in the education of engineers, putting as 
it did in their hands a new weapon for the solution of new 
problems in engineering practice, as well as for the better 
performance of work already accomplished by other means. He 
explained that electrical appliances are usvally applied as inter- 
mediate devices between the prime mover and the work to be done, 
and that, that being so, their use is governed primarily by con- 
siderations of simplicity, directness, and economy in effort, 
material and time, and that where electrical appliances did not 
fulfil these requirements they should not be used. The author 
pointed out that the characteristics of electrical apparatus were 
not such as to render it impossible for an ordinary practical 
engineer to determine their suitability for the purposes for which 
they were proposed to be applied. In pone so am Mr. Mavor 
gave some examples of dealing with problems involving propusals 
to use electrical apparatus, and of the method of applying general 
principles to particular cases; touching specially upon those 
schemes which are being promoted ‘for the supply of electrical 
energy in bulk,” and maintaining that these should be promoted 
by landowners for the purpose of turning their land into the site 
of a centre of industry, and profiting by the enhanced value of 
the land, rather than by any return from the sale of electrical 
energy. An interesting discussion followed, 
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MARRIAGE. 
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Rev. Lord Bishop of Victoria, assisted by the Rev. F. T. Johnson, M.A., 
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late Stephen Buckland, to Frank Hirst HEBBLETHWAITE, Assoc. Metn. 
Inst. C.E., youngest son of the late Joseph Hirst Hebblethwaite, of 
Mirfield, Yorkshire. 
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Queen Wictoria. 


Deatu has taken away our Queen. Not this 
country alone, but the world is the poorer ; the less 
able to aim at that which is good; the feebler to 
resist evil. Within the limits allotted to the 
journalist it is impossible to give adequate expres- 
sion to our sense of the magnitude of the loss we 
have sustained. ‘Her Most Gracious Majesty.” 
She leaves, indeed, behind her a delightful memory 
of a life full of gracious acts rather than of great 
deeds. The sovereign of the most mighty dominion 
in the world, she has lived a life, long indeed in 
years, all too short for the nations which have loved 
her. To the millions of India she has been some- 
thing more than an Empress—slightly less than a 
goddess. To the people of Britain, and of those 
Colonies which she happily lived to see linked with 
us in closest bonds of amity, she has been not alone 
a queen but a mother. From her personality the 
rays of the fierce light that beats upon a throne 
have been reflected undimmed. Merit and demerit 
must be measured by the conditions which surround 
us. Rated thus, our’ dead Queen was the best 
sovereign that ever held the sceptre in Great 
Britain. It is impossible to over-estimate the value 
of the influence which she exerted in purifying the 
world. How much she has done by influence and 
precept to make peace flourish the historian will 
have to relate. She was the centre round which 
mighty social and political forces revolved. That 
their presence was scarcely felt by the world at 
large was due to her talent, her tact, and her 
honesty. She was the pivot of a vast democratic 
system, which Britons, whether home or Colonial, 
regard as the most perfect method of Government 
the art of man has succeeded in putting into prac- 
tice. It is not too much to say that it saw its 
birth with the day in the summer of 1837 that the 
young girl had homage done to her at Kensington 
as Queen of England. Through her long reign she 
has seen it developed by the finest intellects of the 
nineteenth century. Atevery step she has lent her 
aid. A woman of remarkable ability, much wisdom, 
great common sense, and, above all, a keen love 
for her people no matter what their nationality, 
she has always helped forward any work which 
promised to make the world at once better and 
happier than it is. From first to last she has 
aided in building up the magnificence of Great 
Britain. It is for others to recount the work of 
a noble life. For ourselves, we can but express 
for the profession which we represent our deep 
sorrow for the loss we have sustained. Which of 
all of us who were present last summer at Windsor, 
by her invitation, extended to the American engi- 
neers then visiting this country, will forget 
the extreme courtesy which she displayed, or the 
manifest pleasure with which she received her 
American guests, as well as the members of our 
own Institutions? We know that that visit remains 
as a sunny memory to not a few of our profes- 
sional brothers at the other side of the Atlantic. 


Something remains to be said for the nation 
which sorrows. We cannot love that which is good, 
we cannot estimate worth at its full value, we 
cannot appreciate excellence, unless we have in 
ourselves something of goodness, worthiness, and 
excellence. The mourning of a great nation for a 
sovereign without stain and without reproach bears 
direct testimony to the existence in that nation of 
the qualities which it has esteemed the dead Queen 
for possessing. The lady who won her way to the 
hearts of not one nation, but many nations; the 
lady whose death is mourned from sea to sea, from 
shore to shore; the lady who has gained for herself 
through wars and tumults, through the shock of 
contending parties, races, religions, creeds, respect 
where she was not loved, love where she was not 
worshipped, could not have attained her unex- 
ampled position in a world incapable of appreciat- 
ing virtue, comprehending talent, and valuing the 
abnegation of self... The sorrow of the world for 
Queen Victoria may well encourage the reformer 
who, believing that mankind is not wholly bad, 
would, as would the dead Queen whom we mourn, 
spend his life in trying to make them better and 
happier. 

She rests in peace. The latter years of her life 
have been clouded by sorrow. Costly monuments 
will be erected to her memory. They may serve 
the turn of posterity. To the present generation 


lives in the hearts of her pegple. hab 


Queen Victoria, Empress of India, is not dead, she — 
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ADVICE GRATIS. 


Our readers may well be weary of lucubrations on that 
terrible subject, technical education. The writing of this 
article has been in a manner forced upon us by the 
speeches of Lord Rosebery, Mr. Balfour, and Mr. Cham- 
berlain. All these gentlemen play different tunes on the 
same instrument. They all see a deadly foe in foreign 
competition. They all enforce upon us that our only 
hope of commercial salvation is to be found in education. 
When we examine what they have said, we find that it is 
not quite what has been said before. There is manifestly 
a tendency to take new ground. At one time technical 
education was the panacea. Recently we learn that it is 
not so much technical education that the nation lacks as 
a sound commercial education. Others hold that neither 
the first nor the last is wanted. The necessity of the 
hour is a general education which will fit a man 
to think. The every-day literature of the subject is inter- 
esting and curious. It isnot without puzzles for those 
who come after. A few writers and speakers have con- 
vinced themselves that Great Britain is in a very bad 
way; and they have lost no opportunity of proclaiming 
this assumed fact from the house tops. A section of the 
Press has echoed theircry. Our astute rivals abroad have 
lost no time in repeating the story that this country is on 
the verge of ruin. The communications which we receive, 
the facts told us, leave no room to doubt that great 
harm is being done. We have, beyond question, men 
among us who, working in the interests of other nations, 
particularly of the United States, pose as our best friends, 
and volunteer advice, each line of which is a blow to our 
country’s reputation. Journals of the higher class are 
beginning to find out that they have been made the tools 
of the very competitors against whom they warn us. 
Already the English Press is being cited as an authority 
which asserts that English machinery is not as good as 
that made abroad. The letter from Mr. Little which we 
published last week is an outspoken attempt to set the 
truth before the world. But such attempts are al] too 
rare. 

Let us consider for a moment whence all the advocacy 
of technical education, all the outery about foreign com- 
petition, comes. The outside world have never asked 
themselves the question. As we have pointed out over 
and over again, steam engines and ships and steel and 
cotton goods are not made for amusement. They are 
produced by men who are impelled to struggle for success 
by the strongest stimulus that perhaps the world knows. 
Is there really any reason to believe that the manufactur- 
ing engineers of the present day are less clever or less 
wise, we shall not say than those who have preceded them, 
but less informed as to the conditions under which 
money can be made by manufacturing operations, than 
those professors, political speakers, and journalists 
who have no practical acquaintance whatever with the 
subject they discuss with so much confidence? Where 
is the evidence of it? Is it from manufacturers that we 
hear the note of alarm? Is it the mechanical engineers 
and the steelmakers, and the traders of this country in 
general, who assert that we are all behindband in tools, 
in materials, in processes? Nothing of the kind. The 
outcry comes from men whose knowledge of the facts is 
very superficial ; or who ride pet hobbies, or from school- 
masters and professors who must teach if they would 
live. A national subject such as this should be dealt 
with by men possessing a sound knowledge of the facts. 
We find on every side evidence of their ignorance or 
of their want of power to grasp the full significance of 
what goes on around them. Take, for example, the ques- 
tion of the gigantic trusts now being formed in the United 
States. Lord Rosebery regards them with something like 
terror. He warns us to beware. But he is entirely unable to 
suggest any practical way of contending against them. 
Technical education is no more useful against such a foe 
than the mop of the late respected Mrs. Partington was in 
keeping the Atlantic Ocean out of herkitchen. It is credi- 
bly stated that last year Mr. Rockefeller cleared, by the for- 
mation of an oil trust, thirteen millions of pounds sterling. 
When a few men, possessing an enormous command of 
money, make a determined assault on any industry, they 
can inflict tremendous injury for the time being. If, for 
example, Mr. Rockefeller tookitinto his head to destroy the 
boot and shoe trade of this country, we have not the least . 
doubt that he could do it, for a time, and still have a 
respectable income left him. But there is no possible 
form of technical education that could be brought to bear 
to save Northampton from ruin. Our safety lies in 
agencies the existence and potency of which are over- 
looked. It is easy to say that Mr. Rockefeller has 
cleared £13,000,000. Thatis the sum at which a host of 
stocks and shares stand in his books. If he wish to 
realise, he must sell by stealth. If it were known that, to 
use the slang of the Stock Exchange, he was “ unload- 
ing,’ the whole edifice of presumed wealth would fall 
down like a house of cards. Beyond all question, great 
trusts represent a grave danger; but the risk is incurred 
to a far greater extent by the United States than it is by 
this'country. 

The further we push our investigations, the more care- 
fully we compare the utterances of the alarmists with 
the facts, the more clearly does the total want of appre- 
ciation of the British character and of the conditions of 
trade make themselves apparent. The ordinary news- 
paper man will write about any subject-under the sun, 
usually with brilliance. It is a pity that he who'clamours 
for technical education does not, as a rule, possess a 
smattering of it himself. It would but weary our readers 
to specify in detail the mistakes that are made. W. 


We 
cannot resist directing attention to one or two. English 
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manufacturing engineers are continually taken to task 
for not sending as agents to Germany men who can 
speak German; but, as a fact, nearly every firm of 
importance employs Germans in Germany, Frenchmen 
in France, Italians in Italy, as their agents and represen- 
tatives. In many drawing offices the best product of 
the German technical colleges is working for English 
employers. Again, total oblivion seems to exist of the 
practice of sending goods abroad for sale on commission. 
It is not the Englishman who comes in contact with 
the purchasers, but the man of the purchaser’s own 
nationality. Our German competitors are quite as much 
afraid of the pushing English or Scotchman as the gentle- 
men of the daily Press are of the Germans. 

We have said that one of the weakest points about the 
advice so freely tendered us is that it is incomplete, and as 
is the manner of advice generally, unconvincing. Thus, 
for example, no one, so far as we are aware, has attempted 
to say that the United States engineer or manufacturer 
owes his pre-eminence to technical education. It is much 
too well known, indeed, that by far the larger number of 
the leading men were born and educated in Great Britain 
or Germany. We have only to read the letters of our 
own German correspondent to learn that trade in 
Germany keeps step with our own. After atime of un- 
precedented activity prices are going down, business 
falling away in both countries. It is always so. Why 
has not the magnificent education of which Germany 
boasts kept her iron furnaces and rolling mills going? The 
great truth is always forgotten. The utmost that 
technical education can claim to do is to help a nation to 
produce commodities at a less rate than they would be 
produced without it; or in the case of art, to produce them 
in a more attractive form. But the commercial position 
of a country depends not on what it produces, but on 
what it can sell, and with this technical education has 
nothing directly to do. The answer is that technical 
education enables us to produce more cheaply than could 
be done without it, and so win markets by underselling 
rivals. But the question of price is fixed by a multitude 
of conditions with which technical education has little 
todo. In what way, for example, did technical educa- 
tion, or the want of it, fix the price of coal last summer ? 
We are not deprecating technical education, but are 
endeavouring to reduce the estimate of its value to its 
true proportions. 

A vigorous onslaught has been made on the British iron 
and steel makers for not enormously increasing the out- 
put of their works. It was of no use to point out that to 
do this would demand a correspondingly enormous expen- 
diture of capital, and that it was wholly unnecessary. 
At the present moment, so far from more plant being 
wanted, we read that everywhere furnaces are being 
blown out, mills stopped, and stocks accumulating. If 
we worked on the United States system, we are told that 
we could so far reduce the cost of production that we 
might have gone on selling. How does it happen that on 
the boasted American system, with ore costing one-third 
what we have to pay for it, it is impossible to reduce the 
cost of rails below 26 dols. per ton in the United 
States. What, again, do the apostles of Britain’s 
decadence make of the fact that our export of cotton 
cloth—calico—increased in the interval between 1887 and 
1899 to such an extent that that increase alone is one 
and three-eighths that of the total trade of Germany, and 
one and three-quarters that of the total trade of the 
United States in the same class of goods? We could 
easily pursue our inquiry much further. We doubt 
that we could do so with advantage. 

Lord Rosebery, Mr. Balfour, Mr. Chamberlain, and 
others can perhaps do good service if they will supply 
some direct information that can be used for the guidance 
of the British manufacturer. But advice can be of no 
possible use unless it is proposed by men who have an 
intimate knowledge not only of what the British manu- 
facturer has not done, but of what he has done. Noman 
can tell us how the conditions of any particular trade are 
to be improved unless he has_a-special and intimate know- 
ledge of how that trade is carried on both at home and abroad. 
If the commercial edifice reared by the nation is decaying, 
its collapse will not be stopped by a coat of paint in the 
shape of technical education. Vague generalities some- 
times contain valuable information; but the worldis far too 
busy to hunt for them. Those who advocate technical 
education as the cure for all our commercial ailments 
ought to be able to tell us beyond al! dispute, and in terms 
of pounds, shillings, and pence, what it can do for a 
nation ; and to explain how far we suffer for lack of it. 
It is nothing at all to the point to say that because 
German towns have technical colleges they must be 
better off than we are; we do not dispute the fact; 
neither the truth nor the fallacy of the proposition is self- 
evident. We want proof, we want some detailed statistics 
of fact, and these we never get. We want to have it 
demonstrated that this country is deficient in the know- 
ledge that makes money. We want to know how it is 
that the United States get on without anything to parallel 
the model country, Germany. We want to know why 
France, with a magnificent system of technical education, 
does not advance ; and, lastly, we want to be assured that 
those who are always finding fault with the British manu- 
facturer and belauding his rivals, really possess that 
adequate knowledge of the subject that can alone justify 
them in giving advice, the diffuse offensiveness of which 
is thinly veiled by a profession of friendship. In one 
word, we ask for useful information. We want to be 
told, not to “do something,” but what to do; and the 
telling must be consistent with facts and an appreciation 
of the great truth, that the one object to be sought is the 
making of money. For that, after all, is the basis of all 
commercial competition as far as the actual competitors are 
concerned. 


AMERICAN NAVAL CONTRACTS. 
THE American navy as it exists to-day is small, but it 
is generally allowed to be highly efficient; and if the 
present rate of progress be continued, it will in a few 


more years cease even to be small. Having been 
committed by its administration to an active interest in 
affairs outside the American Continent, the country is 
aiming to inspire u proper degree of respect in connection 
with the ruling of the waves. Hence those generous pro- 
grammes of naval extension which are sanctioned by 
Congress with a conspicuous absence of that controversy 
which marks most of the other discussions of both sections 
of that august body. Last month contracts were awarded 
by the Secretary of the Navy for eleven armoured warships 
which are to cost the equivalent of about £10,000,000 
sterling. The Cramps, the Newport News Company, 
and the Union Ironworks—the only firms which have 
heretofore constructed vessels of the heaviest class for 
the navy—each secured one sheathed and one unsheathed 
cruiser of 22 knots speed. The hull and machinery of 
the sheathed cruiser of the Newport News Company are 
to cost 3,885,000 dols., and the unsheathed cruiser, 
3,775,000 dols. The Union Ironworks of San Francisco will 
receive respectively 3,800,000 dols. and 3,750,000 dols, 
for similar ships, and the figures of the Cramps’ contracts 
are 3,890,000 dols. and 3,780,000dols. The department ap- 
pears to have had little difficulty in determining the success- 
ful bidders for the vessels, which are to be superior in com- 
bined speed and offensive power and in cost to any ships in 
the American navy, and which could not have been trusted 
to any except the most skilled builders. The reason why 
little difficulty was experienced is to be found in the fact 
that what Mr. Secretary Long’s instructions described as 
‘* responsible bidders ” are not very numerous in the United 
States. For the five battleships the competition was 
more complicated, for the reason that a number of 
‘straw ” proposals emanated from establishments which 
existed chiefly on paper. These necessitated some sift- 
ing, and it was then found that the sole “lowest best 
responsible bidders” beyond the Cramps, the Union, and 
the Newport News Company, were the Bath Works, of 
Bath, Me., which had already built the armoured ram 
Katahdin and a number of gunboats, cruisers, and torpedo 
craft, and the Fore River Engine Company, of Quincy, 
Mass., which has built two 30-knot destroyers and has a 
17-knot protected cruiser on the ways. The latter firm 
is erecting one of the greatest plants in the country, 
designed especially for heavy Government work rather 
than for the lighter mercantile class of ships, and has 
declared its intention of securing one or more of the 
large armoured cruisers for which bids will be received 
next month. Its tender for the two unsheathed battle- 
ships was 3,405,000 dols. each, and this has been accepted 
by the department. The three remaining battleships 
under the law must be sheathed, and for these the lowest 
responsible bidders were :—Bath, 3,500,000 dols.; Newport 


, News, 3,593,000 dols. ; and Cramps, 3,600,000 dols. 


The naval programme recently prepared by the Board 
of Construction is the most ambitious ever presented by 
that body at one time. It involves the addition to the 
tleet of forty war vessels of various sizes and types, and 
its acceptance is evidence of the country’s determination 
to be of some account on the seas. Among the vessels to 
be constructed are six ships “ of the heaviest armour and 
most destructive ordnance with the highest practical 
speed and greatest attainable radius of action upon a dis- 
placement of about 15,000 tons,” combining the most 
desirable features of line-of-battle ships and cruisers. 
These vessels are to be equal in offensive and defensive 
qualities to any proposed or designed abroad, and are to 
be able to keep the sea “for a longer period than any 
warships now afloat.” Twenty gunboats are suggested of 
several types, all of light draught, with large rapid 
fire batteries. The idea is that they shall be able 
to go out to Manila, and thence, if necessary, to 
Chinese interior ports, under their own steam. In their 
plans speed is to be sacrificed to staying powers, and 
every effort will be made to fit them for the especial 
duty of preserving order ashore rather than for opera- 
tions against a naval enemy. The torpedo cruisers 
will be on the lines of torpedo boat destroyers, but of 
greater displacement, speed, and armament, with “a 
notable development of long-distance cruising power,” 
in order that they may accompany a fleet of battle- 
ships across the ocean. Several of the other new vessels in 
this category are to be submarine, if success attend the 
improved Holland boats now under contract and to be 
finished next summer. The new submarines will have 
greater coal capacity, giving them a much wider offensive 
radius. There are to be three armed colliers, capable of 
delivering 10,000 tons of coal to Manila, Guam, or Pago 
Pago, at high speed. These vessels, we are told, are 
especially designed for service from a fuel base, although in 
times of peace they will be constantly employed in carry- 
ing coals from the Atlantic coast to the island 
possessions in the Pacific. A large unarmed ship which 
is recommended bythe Board of Construction is a float- 
ing machine shop, of about 6000 tons displacement, for 
duty in repairing naval vessels at great distances from 
Government yards, especially in the Philippines, where 
she would cruise to the various ports as gunboats and 
other vessels required her services. Her design grows 
out of the experience with the Vulcan at Guantanamo, 
when that vessel obviated the necessity of withdrawing 
half the fleet from the Santiago blockade. Altogether 
this programme shows that those at the head of the 
American navy have become alive to the new condi- 
tions requiring their vessels to operate at great dis- 
tances from home. 

The question of the establishment of Government 
shipbuilding yards has of late come in for considerable 
discussion, partly in connection with the trouble experi- 
enced in securing armour on reasonable terms from 
the Carnegie and Bethlehem companies. The subject 
was touched upon in the last report of the Chief Constructor, 
Admiral Hichborn, who laid stress upon the advantages 
of the Government building some of its own ships. 
Admiral Hichborn thinks there is at the present time, in 
consequence of the prosperous condition of the ship- 
building industry poh the number of naval vessels 
building and appropriated for sufficient work to permit 


the assignment of a portion of such work to Govern. 
ment yards, ‘without there being a question of the. 
withdrawal or withholding of. necessary support and 
assistance through work given out to the private industry, 
the maintenance of which in a high state of efficiency is un- 
questionably of national importance.’ But he emphasises 
the fact that the unanimous testimony of experience is in 
favour of the execution of a certain amount of warship 
building at Government yards for the maintenance 
of such navy yard staffs as a complete and efficient naval 
organisation requires, and that, whatever disadvantages 
such a course entails, they are more than compensated 
for in the end. ‘“ Itis believed,”’ he says, ‘‘ that we have 
reached that stage in naval development—still consider- 
ably behind our national development—which forces 
upon us serious consideration of this step which other 
naval powers have found necessary and expedient.” At 

the outset the disadvantages to be laboured under will be 

considerable, but time and experience will do- much 

towards the alleviation or possibly the entire removal of 

many of these. While, under existing conditions, in the’ 
case of the first vessels built in the navy yards, it may be 
expected that the cost will not be greatly different from—, 
may even be greater than for the same work executed 
by contract in private shipyards, the Bureau believes 
that such a course once entered upon would démonstrate’ 


its desirability and practicability in an increased efficiency 


and economy in naval administration regarded as a whole, 
without interference with Government encouragement of 
the shipbuilding industry. Certainly it would have the 
effect of preventing a too dogmatic attitude on the part 


‘of even the strongest private builder, and that indi- 


vidual has of late years approached the department in a 
spirit of anything but conciliation. The private builders, 
it may be observed, will be considerably aided if the Ship 
Subsidy Bill becomes law. 


CANADIAN CANALS. 
Evwence of the determination of the Canadian people 


‘to take full advantage of the trade possibilities of the 
‘deepened St. Lawrence Canal system is to be found in 


the establishment of a Canadian * Lloyd's” in order to 
free traders from what has been described as the exaction 


‘of the English underwriters, and in the more important 


roposal to employ ice-breakers to keep navigation free 
OE the winter months. The presence of ice in the 
St. Lawrence is the one great obstacle to the advance of 
Montreal as a shipping port; and the necessity for the 


‘diversion of grain and other traffic for nearly five months 


out of every twelve is very naturally a cause of much 
heart-burning to its citizens. The scheme is, of course, 
quite practicable ; the secretary of the Montreal Harbour 
Commission states that the average thickness of ice during 
the winter is no more than 2ft. 6in., and never exceeds 4ft., 
whereas the Ermack has made her way through ice 
ridges 18ft. thick. It remains to be seen whether the 
establishment of ice-breakers would pay on a commercial 
scale, but it should. About 6,000,000 tons of shipping 
enter and leave Montreal and Quebec in the course of 
the open season, and although there is a rush during that 
time, a moderate estimate gives about half as much 
again for the winter months were the navigation free. 
On this basis it should surely pay to maintain ice-breakers 
as against railway charges to Halifax; and the Dominion 
Government which has spared no expense in creating 
deep-water communication with the Great Lakes and the 
productive country bordering thereupon, seems disposed 
to go a little further, and to make a grant in aid to 
further the project. It ought to be a profitable 
investment. 

The intention to establish a Canadian ‘ Lloyd's "’ arises 
out of the practice of the English underwriters charging 
an extra premium for the risk of navigating the St. Law- 
rence. The Canadian shipowners and shippers call this an 
unjust discrimination ; and trading concerns have drawn up 
petitions calling for a Royal Commission, it being asserted 
that the St. Lawrence insurance rates are so much higher 
thant in the case of other ports that the interests of the 
Canadian summer trade are seriously affected. In 
November the steamer Monkshaven passed through from 
Conneaut, Ohio, with a cargo of Carnegie steel for Avon- 
mouth, and demonstrated that the passage could be made 
even at an unfavourable time of the year with safety. It 
is now asserted that there are several points in the river 
that will not permit-a vessel drawing more than 12ft. 
to pass. Letters have been written to the depart- 
ment in Ottawa calling attention to this, and stating that - 
vessels drawing more than 12ft. had to lighten before, 
they get to Montreal. Capt. W. J. Donnelly, of 
Kingston, a representative of Lloyd's, writes that at 
different points there are great shoals of rock in the bed 
of the river, over which vessels have to.pass, and where 
it is impossible to get even 12ft. of- water. This 
being the case, the Connors Syndicate, which is building 
huge elevators at Montreal, asserts that it is no use placing 
a fleet of steamers on the river and lakes.’ Probably the" 
syndicate is pushing home a half truth in the hope of 
securing better terms from the Government.” Other enter- 
prises are not being deterred. Shipbuilding on the Lakes 
is exceedingly active, and, with the return of spring, the 
Carnegie Company will, it asserts, resume shipments 
of steel to Europe. In order to satisfy themselves, the 
authorities have decided to have a steamer loaded at Port 
Arthur next spring, when navigation opens, drawing 14ft. 
of water, and to run her through to Montreal without 
moving any of the cargo. If the steamer succeeds in 
reaching there all right, then it will be shown that there 
is sufficient water in the river, and, if not, it will behove 
the Chief Engineer of Canals to see that the shoals or 
rocks are removed and a minimum 14ft. assured. 

This can be nothing more than a small detail. It 
remains that in its new canal system Canada possesses a 
commercial asset of value for the furtherance of trade 
with the interior and the diversion of traffic from the 
Erie Canal and New York. We have already told of the 
improvements that have been made on the Welland and | 
St. Lawrence canals, and their vast superiority over the 
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canals of New York State. But the Dominion is not 
satisfied with them. It is entering upon the construction 
of a short-cut waterway from the St. Lawrence to the 
Upper Lakes without entering lakes Ontario and Erie at 
all. It now has a canal from Montreal to Ottawa. It 
will extend it along the line of the Ottawa River to Lake 
Nipissing, and thence along French River to Georgian 
Bay and Lake Huron. We are told that it has begun 
this vast enterprise, andexpects to have it finished and 
the whole waterway open to traffic within three years. 
At first this canal will be not more than twice the depth 
of the Erie Canal. Even that will permit large Lake 
barges and steamers to pass through it directly from 
Duluth, Port Arthur, and elsewhere on the Lakes to tide- 
water or to the great terminal which Canadians are to 
build at Montreal. But it is intended in time to deepen 
it so as to give passage to ocean steamers. Then the 
latter will be able to take in cargoes on Lake Superior 
and go straight across to Liverpool by two alternative 
routes without breaking bulk. This directness of route 
will in itself give Canada a great advantage over the 
United States. But the route is also much shorter than 
any that the United States can boast of. It is 375 miles 
shorter than the St. Lawrence River route, and 450 
miles shorter than that by way of the Erie Canal. The 
distance from Chicago to Liverpool by way of 
the Ottawa Canal will be 700 miles shorter than 
by way of the Erie Canal. Moreover, while the 
Erie route includes 360 miles of artificial waterway, 
and the St. Lawrence route 71 miles, the Ottawa route 
will have only 30 miles, all the rest being natural water- 
way. It is calculated that the Ottawa route will be in 
point of time four days shorter than the Erie, and a day 
and a-half shorter than the St. Lawrence. Such is the 
rivalry which Canada, backed by all the resources of the 
British Empire, is about to offer to the grain and other 
trade of the Northern United States. It is idle to sup- 
pose that the merchandise which goes through the Sault 
Ste. Marie and the Strait of Mackinaw will go through 
New York on its way to Europe, with costly and tedious 
trans-shipments at Buffalo and New York, when it can go 
by way of Ottawa and Montreal without a single trans- 
shipment and in four days less time; or, rather, with the 
trans-shipments on the Erie route, a week less. When it 
is possible to send a cargo from any point on Lake 
Superior or Lake Michigan clear to Liverpool by way of 
Ottawa as quickly as it can be sent to New York by way 
of the Erie Canal, all the European trade of the Upper 
Lakes, both Canadian and United States, will go by way 
of the Cana‘ian canal. That is the interesting prospect 
which confronts United States commerce. 


BRITISH AND CONTINENTAL WORKMANSHIP. 


Last September the Midland Counties Federation of 
Trades Unions sent a deputation to France and Belgium, 
mainly to report upon the Paris Exhibition, but also to 
inspect any works they could get into en route. The deputa- 
tion have now furnished their report, from which we gather 
that the deputation considered the English nuts and bolts 
very much superior to anything shown by France, Germany, 
Belgium, America, or Sweden. The French nuts and 
bolts the deputation dub as “varying only in degrees 
of badness.” Extremely rough in finish, there was 
scarcely a specimen in which the worm of the nut 
had not crumbled. The common black bolts were evidently 
machine made, but their heads gave the impression 
that they would very easily give way. Some of the French 
engine screws, on the other hand, showed exceedingly credit- 
able work, some of the big screws being cut in a superior 
manner. The report emphasises that the Americans have 
adopted the cutting of the screw at an angle instead of 
straight. The deputation were surprised at the different 
style of anvils and vices which they found in use at the 
works through which they passed compared with those in 
England. The continental patterns had a wider face and 
polished beck irons, and every engineering and blacksmith’s 
shop employed these goods. The continental vice and anvil 
manufacturers were paying increased attention to finish, 
especially to the faces, and it was evident that British makers 
could not pay too much attention to grinding and polishing 
and also to using best quality steel. Under the head Anchors, 
the deputation regret that they were unable to see any 
anchors made. But from what they saw at the Exhibition 
they do not think that there is anything to fear from foreign 
competition. They inquire, however, , best it is that if the 
French can make anchors up to 7 tons 5} cwt. with steel 
heads, why it cannot be done at home. 


COPPER. 


THERE appears to be every likelihood of a large increase in 
the demand for copper for engineering purposes during the 
year upon which we have now entered. It has to be borne 
in mind that a contract has already been concluded for the 

* Pacific cable of 8800 miles, and the Governments of France 
and of some other countries are proposing to extend largely 
their cable connections. Several Bills for electric railways 
are also before Parliament, while electric tramways and 
lighting undertakings are also on the increase. For ship- 
building, marine engines, and locomotives the demand for 
copper promises to be very satisfactory; considerable quan- 
tities of copper will be wanted for ammunition, and India’s 


general requirements are expected to be large. Last year | 8! 


was a year of unprecedented consumption. It is believed, 
indeed, that the world’sconsumption in 1900 exceeded produc- 
tion by nearly 18,000 tons, stocks being therefore reduced by 
that amount. Yet production increased by over 7 per cent. 
in the United States alone, and shipment of copper from the 
United States to Europe during the first half of 1900, com- 
pared with the corresponding period of the year previous, 
advanced by 674 per cent. Although the fluctuations in the 
value of standard copper during the past year have extended 
over a range of £10 6s. 3d. fey from £69 3s. 9d. to 
£79 i yet the average price for the year 1900 has been with- 
in 1s, 2d. per ton of that for 1899, namely £73 12s. 6}4., 
against £73 13s, 8d. There is reason to believe that engi- 
neers during 1901 will find copper somewhat easier to pur- 
chase than has been the case during the past year. If copper 
employment be any gauge of the state of the engineering 
trades, then assuredly the latter can be said to have passed 


through a very successful year, and to continue in a satisfac- 
tory condition at the present time. 


A SUBMARINE CROSS-CHANNEL SERVICE. 


A LECTURE was recently given to the students of Manhattan 
College, New York, by Mr. John P. Holland, who has become 
famous as the inventor of one form of submarine boat. Mr. 
Holland has no doubt as much faith as, if not more than, any 
living inventor in the success of submarine navigation, and if he 
attempts the trip across the Atlantic in one of his own 
craft —which, he says, is his intention—he will achieve a 
great deal towards removing the scepticism which exists 
on this side with regard to the impossibility of submarine 
boats living away from their base. Like many inventors 
who have preceded him, Mr. Holland is unfortunately 
given to indulging “fanciful prophecies,” to quote the 
words of an American engineering periodical. He maintains 
that for short sea trips, such, for instance, as that across the 
English Channel, the submarine vessel is likely to drive the 
‘« surface-sailing ’’ vessel, metaphorically speaking, out of the 
water. For such traffic he suggests a vessel not over 160ft. 
to 200ft. long. This boat will be kept true to her course by 
means of cables running from shore to shore, which will be 
traversed by suitable guiding gear attached to the vessel. 
Travellers by this ideal mode will have no cause to fear sea- 
sickness, we are told, while collisions and other discomforts 
arising from storms and fogs will be things unknown. 
Although Mr. Holland is aware that the public will require a 
large amount of persuasion before they take kindly to this 
method of transport, he is sanguine enough to expect that he 
will one day make the passage from Dover to Calais in one of 
a regular line of submarine passenger boats. We fancy the 
travelling public will rather “endure the ills they have than 
fly to others they know not of.” 


PROMPT CONSTRUCTION OF A BRIDGE FOR WEST AFRICA, 


A sHort branch line connecting the Lagos Railway, which 
is now completed from the town of Lagos for a distance of 
1234 miles towards the interior, and will shortly be opened 
with the important town of Abeokuta, was authorised in 
September last. This branch crosses the river Ogun, which 
is subject to a rise of over 20ft. in the rainy season, and the 
construction of the bridge during the present dry season was 
therefore of considerable importance. Particulars of the cross- 
ing were obtained by telegraph, and the positions and dimen- 
sions of the piers having been telegraphed to the resident 
engineer to enable him to proceed with their construction 
in advance of the shipment of the steelwork, an order for the 
construction of the steelwork, in accordance with the consult- 
ing engineer’s designs, was placed on the 9th November with 
the Widnes Foundry Company. The complete bridge was, 
after having been temporarily erected at the firm’s works, 
forwarded to Liverpool on the 19th inst. for shipment by the 
Jebba, sailing on the 23rd, and has a total length of 520ft., 
consisting of three spans of 100ft. in the clear, and three 
spans of 60ft. in the clear. The girders of the principal spans 
are of the open-web type, with a single system of triangula- 
tion, and those of the smaller spans are plate girders; in 
both cases the track is carried on rail bearers and iron girders 
between, and, in the case of the larger spans, 2ft. below the 
top chords of the main girders. A footway on each side is 
carried on brackets outside the main girders. To facilitate 
erection in the Colony, turned bolts are used throughout for 
field connections, and the supply of the large number of these 
bolts required added in no small degree to the difficulty of com- 
pleting the order in the remarkably short period of nine 
weeks, 


LITERATURE. 


R2port of the Bureau of Mines, 1900. Published by order of 
the Legislative Assembly of Ontario. Toronto: L. K. 
Cameron. 1900. 

Tuis report, issued in April, 1900, gives a general 

summary of the value of the minerals produced in the 

Province of Ontario during the year 1899, together with 

detailed notices of the different mines visited by the 

inspectors. Following the practice adopted in the United 

States, mineral industry is held to include stone quarry- 

ing, lime and cement making, the manufacture of brick, 

tiles, drain pipes, and pottery, which account for about 
one-half of the amount of 8,900,000 dols. given as the 
total value of the produce for 1899. The number of 
hands empluyed was 10,003, whose earnings amounted to 
2,930,000 dols., or about one-third of the gross value 
produced. The most important among the mineral 
products is petroleum, amounting to 23,616,000 gals.; 
all of which seems to have been refined on the spot, 
yielding burning and lubricating oils, benzine and 
paraffin, of the value of 1,757,000 dols. Natural gas, 
worth 441,000 dols., was yielded by 150 wells, and distri- 
buted by lines of pipes of a total length of 3414 miles. 
In the mines of the Sudbury district 171,000 tons of 
pyritic ores were concentrated by smelting to 19,109 tons 
of nickel and copper regulus, containing 2872 tons of the 
former metal, and 2839 tons of the latter, of a total 
value of 702,340 dols.; about three-quarters of the 
amount being represented by the nickel. As compared 
with former yea‘s, there appears to have been a falling 
off in the richness of the ore, about 9 tons being required 
to make a ton of regulus, against 6 tons in 1898. The 

regulus, containing 18 to 28 per cent. nickel and 20 to 25 

per cent. copper, is exported; the method of concentra- 

tion by Bessemerising at one time in use, having been 
iven up, as the enriched product was not suitable for 


further treatment as the coarse metal for the first fusion. 

Gold mining is very actively pursued, both in the 
eastern and north-western districts of Ontario, although 
in a few instances have the workings advanced beyond 
the prospecting stage. The mines actually producing 
bullion yielded 27,594 oz. for 59,615 tons of ore—about 
9} dwt. per ton—worth 424,568 dols., the labour cost 
being 324,000 dols., leaving a surplus to meet all costs of 
materials and profits of about 15s. per ounce. This, 
although not a very brilliant result, is so far satisfactory, 
as being the first year in which the value of the output 
has exceeded the amount of wages paid. 

There are two blast furnaces smelting iron ore at work 
in Ontario. One of these at Hamilton is a coke furnace 


producing about 150 tons per diem, and the other 


at Desoronto makes about 35 tons with charcoal, which 


is burnt partly in kiln and partly in retorts provided 
with condensers for the recovery of tar, wood spirit, and 
acetic acid from the gases. Another and larger plant of a 
similar character is nearly completed at Midland Harbour, 
on Lake Ontario, and a fourth coke furnace is projected 
at Kingston. These are bounty-fed enterprises, a sum of 
50 cents being paid by the Provincial Treasurer per ton 
of pig metal produced from ores not mined in Ontario, 
pot 1 dollar per ton when Ontario ores are used, provided 
that charcoal fuel is used, and that the proportion of 
Ontario to foreign ores is not less than 20 per cent. in the 
first two years, 40 per cent. after two years, 60 per cent. 
after four years, 80 per cent. after six years, and 100 per 
cent. after eight years, with a proportional reduction. for 
any deficiency. The quantity of pig iron made in 1899 
was 64,749 tons from 110,036 tons of ore, but of this 
only 24,494 tons, or 22 per cent., was mined in Ontario, 
the bulk of it being rich ore from Wisconsin. Up to the 
date of the report no iron mines of any great importance 
had been discovered, although a most promising one, 
a large mass of magnetite, well situated for open working, 
was in process of development a short distance from the 
shore of Lake Superior and Michipicotan Bay 

Among the minor mineral industries of interest noticed 
are mines of tale, corundum, and mica. The latter 
mineral especially is in considerable demand for electrical 
purposes, and 206 tons raised in the year produced 
38,000 dols. The principal drawback is the large amount 
of waste rock and inferior mineral, but for this a use has 
been found as a non-conducting covering for boilers and 
steam pipes, which seems likely to convert the waste 
heaps of the mica mines into useful and saleable 
products. 


Les Portes Modernes. Par pe CorpEemoy, Ingenieur des 
Arts et Manufactures. Paris: E. Bernard et Cie. 1900. 
Tuts work consists of two large octavo volumes con- 
taining together over 1200 pages. It is illustrated by 
765 figures in the text, and by fifteen plates in a separate 
portfolio. The way in which a valuable book of informa- 
tion and reference like this is issued to the public, 
protected only by thin paper covers, does not commend 
itself to English readers; and the placing of the plates in 
a separate portfolio of a size different from that of the book 
renders it inconvenient for deposit on the library book- 
shelf. In other respects the book leaves little to complain 
about. The type is large and clear and the illustrations 
well drawn and reproduced. The book is not a treatise 
by the author on the subjects with which it deals, and 
there is nothing original in the matter or theories given, 
but it isa valuable compilation of information contained 
in the treatises of other authors, and of the papers con- 
tributed to English and French engineering societies, 
and of Government reports, well and concisely put 

together. 

’ The author has observed great impartiality in giving 
credit to the sources from which his information has been 
obtained, for there is no reference to this either in 
a preface or reference notes. In reading through the 
text and looking at the illustrations, however, it becomes 
evident how much has been borrowed from the ‘‘ Minutes 
of Proceedings ” of the Institution of Civil Engineers. 
Taken altogether the book contains nearly all that is to 
be said, so far as this can be done in a general way, 
about the subjects with which it deals, and being 
well illustrated, these two volumes should be of great 
service to engineers engaged in harbour, river, and dock 
work. The subjects include the action of winds, 
waves, and tidal current in the open sea and rivers; 
littoral drift and coast protection; bars and deltas; 
descriptions of various ports and the works carried out 
for their improvement; the training and regulating of 
tidal rivers and channels through sandy estuaries; 
dredging ; breakwaters and harbours of refuge; _light- 
houses and buoying ; quay and harbour walls ; docks and 
their equipment, including swing bridges, cranes, hydraulic 
machinery, and sheds. 


SHORT NOTICES, 

Fowler’s Electrical Engineers’ Year-book, 1901. Compiled and 
edited by Herbert Ade Clark and William H. Fowler. Manchester: 
Scientific Publishing Company. Price ls. 6d. net and 2s, 6d. net, 

tage 3d. extra. And Fowler’s Mechanical Engineers’ Pocket-book, 
{901.—-The compilers of ‘‘ Fowler’s Mechanical Engineers’ Pocket- 
book,” have this year made a new departure and brought out a 
book of the same size as the pocket-book, designed with the idea 
of meeting the requirements of those exclusively devoting their 
time to electrical engineering. They have called it ‘‘Fowler’s 
Electrical Engineers’ Year-book.” Those familiar with the pocket- 
book will remember the pages devoted in it to electricity. These 
are reproduced in the new volume, practically as they stand, and a 
large amount of useful matter has been added, making in all over 
400 pages of letterpress. The information is comprehensive and 
useful, and is of the usual class contained in books of the same 
character, while at the end is to be found a list of the electric 
light and power stations and tramways in operation in this country. 
Of the ‘‘ Mechanical Pocket-book,” we need only say that it 
appears to have been brought thoroughly up to date, and that it 
will doubtless prove as useful to engineers as it has been hitherto. 

The Universal Electrical Directory (J. A. Berly’s). Containing a 
complete record of all the industries directly or indirectly con- 
nected with electricity and magnetism, &c. Twentieth year of 

ublication. London: H. Alabaster, Gatehouse, and Co. 1901. 

ice 7s. 6d. ; abroad, 8s. 6d.—This useful work appears this year 
enlarged and brought up to date. It now contains no less than 
28,586 names of those directly or indirectly concerned with elec- 
trical matters. Over 10,600 of these are in the British Section, 
the rernainder being in the Continental, American, or Cvlonial 
sections. It comprises in all about 1250 pages of Directory 
matter, which is an increase of 57 pages as compared with last 
year. The present is the twentieth edition of the ‘‘ Universal 
Electrical Directory,” which is now so well known as to need no 
recommendation. 


BOOKS RECEIVED. 
Willing’s Press Guide and Advertisers’ Directory amt Hand-book:, 
1901. London: James Willing, junr., Limited. Price 1s, 
Annual Mining Report of the Department of Mines and Agricual- 
ture, New South Wales, for the Year 1899, Price 10s. 
Mercury or Quicksilver in New South Wales, with Notes on_its 


‘Occurrence in other Colonies and Countries. By J. E. Carre, F.G.S. 


Price ls, 6d. 
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THE GREAT CENTRAL RAILWAY.—VICTORIA 
STATION, NOTTINGHAM. 
(Concluded from page 72.) 

ReveRTING to our description of the Victoria Station, 
Nottingham, commenced in our issue of last week, 
a cross section of one-half of the awning roofs is repre- 
sented in Fig. 8 ante, in which the small valance girders of 
the Warren type, to which the valance boards, 1}in. in 
thickness, are secured, are supported by a series of con- | 
tinuous trusses. These extend from C to D in the figure, | 
the entire structure being supported upon columns | 
spaced 30ft. apart longitudinally, and 45ft. 3in. in 
a transverse direction. With the exception of these | 
small Warren girders, and those forming the purlins of | 
the main roof, all the others are of the same trussed 
pattern as the roof principals of the central and side 
spans. The whole of the standards are square or rectan- 
gular in section, and those supporting the central and 
side roof spans are 42ft. 6in. in height over all. They | 
may be divided into four classes, viz., those built into 
the walls of the platform buildings, 15ft. apart; those 
situated at their inner corners; those placed at their 
outer, where they carry the wind screens; and those 
upon which the principals of the main roof rest. The 
first three of this category are shown by the dotted lines 
in Fig. 7, and the fourth in the same figure, and also in 
Vig. 6. They vary slightly in their lateral dimensions 
from 12in. by 12in. to 12in. by 14in., and the separate 
lengths of 10ft. and 11ft. are connected together by the 
joint of which a front and side elevation is given in Fig. 9, 
page 96. An elevation of one-balf of the trusses, having 
a span of 830ft. between centre of standards in Fig. 7, 
appears to a larger scale in Fig. 10, in which P is the 
inner corner column already referred to, and the longitu- 
dinal rolled joist shown in broken lines in Fig. 7. The 
columns are further braced together by the cross joists 
R, in Fig. 11, which is a back view of the whole arrange- 
ment. Both these joists are 10in. by 4}in., and are con- 
nected together by angle irons, so that their upper and 
lower flanges are flush with one another. It may be 
mentioned that the platform building blocks are to the 
left of the column P in Fig. 10. A reference to Figs. 10 
and 12, which latter is a cross section of the former, will 
point out that the upper flange of the trussis strengthened by 
a plate 1ft. 6in. by din. ; the lower consists of a simple pair 
of angle irons, but of a heavier scantling than those of 
the upper flange, being 4in. by 3}in. by 4in., as against 


ye y 3}in. by din. The angle irons of the lower flange 
of these main girders are worked to the curve of a true 


semi-ellipse. All the rivets in the truss are jin. in 
diameter, and those shown hatched on the drawings are 
countersunk. All holes are drilled, and the edges and 
ends of all bars, rods, angle, tee, and channel steels are 
carefully planed. 

The details of the standards P, built into the walls of the 
platform blocks, will be found in Figs. 18 and 14. Their 


Channels 


base is formed by a steel bed-plate 3ft. by 2ft. 3in. by , distance of 6ft. 6}in. between centres separates the outer 
jin. thick, to which are riveted a pair of vertical angle | and inner main screen girders G G,, of which the former 


steels 34in. by 3}in. by jin., the whole placed upon a_ is riveted to the corner standard G,, and rests at one end 
sheet or layer of pure bitumen. Through the vertical | upon the cross girder N ona sliding bearing, as shown in 


angle steels and bed-plate, four ragbolts, 1}in.in diameter, | Fig. 20. The girder N is riveted to both the corner 
fasten the standards down to blocks of stone, 3ft. 6in. by | standard and the ordinary one marked D,, and is partly 
8ft. din. by 13in. in thickness. In Figs. 15 and 16 are | built within the brick wall of the platform structures. 


part-plans and sections of the method adopted for bracing 
the standards together by the rolled joists G and R 
previously described. The former of these figures renders 
very clear the manner in which the standards are 


| vertically encastrés in the corners of the platform 


buildings. The diameter of the rivets in the standards is 
jin., and they have a uniform pitch of 4in., and the 


| section and mode of construction are practically the 


same for those supporting the wind screens as well as 
for those in other positions in the structure. The general 


| framework of the wind screen may be thus described. 


Referring to Fig. 7, where a skeleton end elevation is 


| shown, it will be seen that it consists of a pair of main 


girders G and G,, which are connected by diagonal bracing, 
and also further strengthened by the small lattice girder 
which extends from the outside main girder G to the first 
inner standard §, and is lettered N. These main girders 
are carried across the whole width of the screen, as in 
the photograph in Figs. 1 and 17, and upon their upper 
and lower chords are supported the open web struts which 
serve to stiffen the whole screen. A skeleton elevation 
of the half of the framework is given in Fig. 17, in which 
E E, are the upper and lower edge girders, which have 
little or no work to do. In Figs. 18 and 19 are repre- 
sented elevations of portions of the main screen girders, 
sufficient to denote the manner in which they are built 
up. The first figure is an elevation of a part of the front 
of the outside girder, and the second of the inner face of 
the back girder. Both trusses have a total depth of 
6ft. 10in., measured over all, from the extreme edges of 
the upper and lower longitudinal angle steels, 4in. by 4in. 
by jin., which are riveted up continuously to the 
chords. The inside of the elevation of a part of the back 
girder, appears in Fig. 19, which is of a rather more 
ornamental appearance, insomuch as it faces the interior 
of the station. While the lengths of the panels of the 
principal trusses, which are in the side bays, are arranged 
symmetrically with respect to their 63ft. Tin. in length 
centre lines, they are not of quite the same dimensions, 
but vary from 7ft. 6in. to 7ft. 10tin. All the vertical 
members in the web are struts, and built up of a plate jin. 
in thickness, and angle steels 3}in. by 3}in. by fin. The 
diagonals are all ties, and have a uniform thickness of }in., 
but their width varies from 3tin. at the centre to 4in. at 
the ends of the girders, to suit the increase in the stresses. 

The’ elevation along the line R §, in Fig. 20, is taken at 
right angles to the plane of Fig. 25, which is itself a 
section at: I’ in the former figure. Some little explana- 
tion of these and of other details may be necessary. A 


There is just one difference between the main screen 
girders, and that is, that the inner has a_ bracket 
attached to one end to give it a bearing at about 
half of its depth on the small girder N, which, 
in Fig. 21, carries the sliding plate. A_ section 
through the line AB in Fig. 21, makes, in Vig. 23, the 
whole arrangement perfectly clear, as all the details of 
the sliding bearing, also represented in Fig. 20, are upon 
a larger scale. The manner in which the cross girder N 
is connected to the standard D, is seen in Fig. 22, which 
is made through the line C D. In Fig. 24 is a plan 
above the cross girder of its attachment to the standards, 
in which the cross girder itself is shown partly built into 
the brickwork of the platform buildings, and the standards 
wholly so. The main girders are braced together by 
diagonal bars in a vertical plane, and also throughout 
their whole length by similar bracing in a horizontal 
plane connecting their upper and lower chords, and 
the distance between the bracing apices corresponds with 
the length of the panels. 

In the screen the vertical members or backstays of the 
| struts, forming part of the whole framing, are attached to 
| the apex girders and to both the main girders above, and 
| are prolonged below them to join up with the lower edge 
| girders. The apex girder, a part of which is shown in 
detail in Fig. 26, at its culminating point is 2ft. 5in. in 
depth, measured square to the slope, and consists of a 
top flange of a pair of angle steels, din. by din. by tin., 
with an inner angle steel of the same scantlings 
riveted to it, the section being completed by 
a web plate tin. in thickness. A_ section 
through the line C D, in Fig. 27, explains the mode 
adopted for securing the junction of the two rafters at 
the apex. The vertical members of the backstays, con- 
sisting of T steels 6in. by 3in. by 4in., are connected 
with the apex girders, as in Fig. 28. There are four 
| different sizes of backstays, but as they are all of the 
same general type, and all built up of the same sections 
of steel, one example, in Fig. 29, will afford sufficient 
information respecting them. They may be divided into 
two classes, the upper and the lower, accordingly as they 
are situated above or below the principal screen girders. 
They are placed at intervals of about 9ft. apart, and 
carry on their vertical sides the horizontal framing for 
the attachment of the glazing bars. A part of the 
elevation and plan of the lower edge girder is given in 
Figs. 80 and 31. The depth of the vertical struts or 
backstays at one end is common to all, and is equal to 
the depth of the main screen trusses; but the angle of 
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the sloping back T’s, as well as those of the diagonals, 
which are in pairs of angle steels, 2in. by 2in. by ,jsin., 
vary in every one of the four struts. 

An elevation of the roof truss of the side bays is given 
in Fig. 32. It has a span, from centre to centre of bear- 
ings, of 683ft. 9in. and a rise of 10ft., and in general 
appearance somewhat resembles a queen post truss. The 
rafters and the members in compression consist of double- 
channel steels, varying in dimensions from 5jin. by 3in. 
by jin. to 3}in. by by ,yin., placed 4in. apart, and 
connected by cast iron distance pieces at intervals of every 
2ft. » All the tie bars are also in pairs, and may be divided 
into two classes, the one including the vertical, and the 
other the inclined members. The former have a uniform 
section of 2}in. by }in., and the latter a minimum of 
4kin by din. for the central horizontal tie bar, increasing 
to din. by jin. at the junction of the rafters and ties over 
the supports. At the junctions of the lower tie bars with 
the vertical and diagonal members of the roof truss, the 
rivets. connecting them with the gusset plates forming 
the joints are jin. in diameter, but elsewhere the diameter 
is reduced to tin. Commencing at the eaves, at the left- 
hand side of the elevation, the first bay of the truss is 
covered by slates laid upon boarding lin. thick, which, 
together with the laths, are carried upon steel T’s 6in. 
by 4in. by jin., resting at the upper extremity upon 
longitudinal tees connecting the principals, and at the 
lower upon timber stringers. From the end of the 
first bay the remainder of the roof, inclusive of the 
central lantern, is glazed with Mellow’s patent glazing, 
to which is joined the 18ft. 6in. intermediate spans shown 
in elevation in Fig. 6 ante. The glazing is borne by 2}in. 
bars, and the glass is }in. in thickness throughout. 
Upon the upper pair of horizontal channel steels the 
lantern stands, its small principals being built up of 
double-angle steels 2}in. by 2}in. by ,;in., ard a web 
plate jin. thick, perforated here and there for the sake of 
ornament. A corrugated zine ridge, No. 16 B.W.G., 
laid upon wooden blocks, crowns the summit, and a foot- 
way at each side of the roof affords access to it when 
occasion requires. At the left-hand support in Fig. 32 
the truss rests upon a sliding plate 1}in. thick of cast 
iron. The pitch of the roof is 30 deg., or nearly three 
vertical to five horizontal. Details of the connections 
between the lower arched tie and the vertical and 
diagonal members of the roof truss are shown in Figs. 
33-35, and an elevation of the sboe which carries the 
junction of the roof truss with the intermediate spans is 
given in Fig. ‘36, together with the cast iron gutter, 
lft. Gin. by Yin. by gin. metal, common to both roofs. 
The manner in which the same struts and ties are 
attached to the channel steel rafters at. D, E, and F, of 
the roof principals is shown in Figs. 37 to 39, and 
Fig. 32 shows how the diagonal bars in the central 
panel pass each other in their respective planes. 

An intermediate principal is represented in elevation in 
Fig. 41, which supplies in itself sufficient information 
to dispense with further details. As in the other roofs, 
the ventilators at the ridges are of corrugated zinc, 
No. 16 B.W.G., secured to 2}in. P. P. shaped bloéks, and 
the joints are to lap 3in. In all cases in which galvanised 
serews are employed for fastening zine sheeting, lead 
washers are to be placed under the heads of the screws. 
Provision is made that in the gutters the snow boards are 
my Ty in three widths with cross battens, and in lengths 
of 73 ft. 

The erection of the awning roofs allows of a consider- 
able extension of the main platforms of the station, with- 
out the necessity of prolonging the principal roof covering 
the central part of it to the same length. In Fig. 42 
there is a half cross section in which both the long hori- 
zontal girder, which is continuous throughout the whole 
cross section, and the roof truss, are of the same type 
used in other parts of the building. The continuity of 
the horizontal girder is maintained by the cross girder c, 
which connects the two awning roofs. With the exception 
of the diagonal bars, all the members of the two canti- 
lever trusses extending over the platforms are of uniform 
section, but the bars increase in width from 2}in. at the 
free end of the truss to 3in. at the fixed end over the 
standards. An elevation of one bay is given in Fig. 43. 
The principals are spaced at intervals of 7ft. 6in., and 
over the columns, and they are in pairs, the others being 
classed as intermediate principals, and the purlins consist 
of steel of the Zores section 4in. by 3in. by 3in., upon 
which the glazing bars are laid lft. 6in. apart from 
centres. A moulded cast iron gutter Tin. by 5in., a ridge 
of bulb iron 6in. by 3in., and valance boards, fixed over 
the facia girder upon which the lower ends of the prin- 
cipals rest, complete these subsidiary structures. 

In order to connect its main line with that of the 
Great Central at the joint Victoria Station, the Great 
Northern Company was obliged to construct a branch, 
one mile in length, from Trent-lane Station. It is at this 
point that the branch takes off, and it is the first station 
from the old terminus of the Great Northern. So far as 
the ordinary passenger traffic is concerned, this terminal 
depot is no longer used, but the company utilises it 
largely for its excursion trains. The London and North- 
Western Company, which does not have access to the 
Victoria Station, has, and exercises its running powers 
into the old terminus. At a short distance from the 
Trent-lane Station, on the new branch line, the Great 
Northern Company has built a high-level station, which 
now to a great extent takes the place of the older one. 
Consequently trains coming from London on the Great 
Northern line do not pass through the old London-road 
Station on their way to Victoria Station, but through the 
new high-level structure. 

It should be observed that a prominent feature belong- 
ing to the designs for the roofs of all the stations of the 
London extension of the Great Central Railway, including 
the metropolitan terminus, is the abandonment of the 
type employed at St. Pancras, St. Enoch, and some other 
well-known stations. The large roof system of one clear 
span without any intermediate supports has been 
renounced, and the preference given to spans of lesser 


dimensions carried by the necessary columns. The 
former type is not only more expensive in both construc- 
tion and maintenance, but there is no doubt that a 
perfectly efficient and equally well-lighted roof can, as an 
example of the latter type, be erected and upkept at a 
much smaller cost. 


THE WESTERFIELD BOILER EXPLOSION. 


Tuer Board of Trade report on the explosion of a locomo- 
tive on the Great Eastern Railway has just been made public. 
The explosion took place on the morning of the 25th Septem- 
ber. The report has been prepared by Mr. Carlton, and is 
signed by Lieut.-Col. P. G. Von Donop. © All the cireum- 
stances of the explosion are well known to our readers. The 
drawings which accompany the report are similar to those 
which we have published. The particular interest of the 
report lies in the explanation of the fracture of the crown 
stay bolts given by Mr. Carlton. The cause assigned for the 
explosion is similar to that already given in THe ENGINEER. 
The lower part of the internal copper fire-box was forced 
over the ends of the severed stay- bolts, which had no 
riveted heads, being simply screwed and expanded into the 
plate. We shall let Mr. Carlton speak for himself. He 
says :— 

“T made a careful examination of the boiler, but was 
unable to detect any signs of the plates having been over- 
heated, and I am strongly of opinion that the explosion did 
not arise from shortness of water. That the crown plate 
tore from left to right, and that the rupture did not originate 
there is abundanily clear by the manner in which the heads 
of the iron girder bolts were torn off. The square heads 
have cut deeply into the torn plate on the left-hand side of 
each bolt hole, and the plate is sharply bent at each longi- 
tudinal row of fractured bolts, showing that the heads were 
broken off by a severe cross breaking strain, and that the 
rows fractured one after the other. Only one girder, the 
outside left one, was moved from its position by the explo- 
sion. It should be noticed that three of the girders that 
remained standing were not attached to the plating over- 
head, and had, therefore, no support but the top of the fire- 
box attached to these plates, which would be the first to be 
affected by overheating through shortness of water, were 
standing up square and quite uninjured at the top, and there 
were no signs of overheating visible on the plates. The 
damage to the two former plates was confined in each case 
to the left side, and was most severe towards the bottom; an 
inspection of the drawings makes this clear, and gives a 
strong impression, apart from the consideration of the 
defective stay attachments to which I bave alluded, that the 
first failure was at the lower part of the left side of the fire- 
box. The tubes in the upper row were quite uninjured, three 
of them were drawn out for my inspection; the ends were 
cylindrical, the lime scale thereon was perfectly white, and 
there was absolutely no discoloration or sign of overheating. 
I was unable to detect any indications of a water-line on the 
water side of the fire-box; such would, in all probability, 
have been visible had the water-level fallen below the crown. 
A little consideration of the nature of the injury to the 
crown will show that it could only be the result of a tearing 
action that had extended from another part of the boiler, 
where the rupture had originated, as the parts remaining in 
position are quite uninjured. A piece of scale 2in. long and 
lin. wide is still attached to one of the girders; it is not 
discoloured, although it had been lying in contact with the 
crown plate before the explosion occurred.” 

Nothing whatever is said to explain the extreme violence of 
the explosion. Mr. Carlton holds to the theory that the plate 
was folded down, so to speak, at each bridge stay. He 
takes the view that we have taken, that the stay bolts could 
not have had their heads pulled off directly by a pressure of 
steam no greater than 160 ]b., and he says that they were 
fractured seriatim by a force acting sideways. Now it is 
well to bear in mind that there was practically noleverage for 
this side action available, because the bolts were screwed 
through the plate directly into the bosses on the girders. 
We have not the least doubt ourselves that this ripping 
action took place from one side much as Mr. Carlton sup- 
posed, but we hold that the side action had nothing to do 
with the matter, and Mr. Carlton gives direct evidence, un- 
consciously, that this was the case. None of the crown stays 
were displaced but one, from which the crown plate was 
cleared away entirely, because it was close to the left-hand 
side of the box. None of the other girders were displaced. 
Now the girder next to that which was displaced was not 
fitted with sling stays, and it remained secured by one bolt 
only at each end to that part of the crown which remained 
sound. There were in the length of each girder fourteen 
bolts. Twelve of these were broken, says Mr. Carlton, by a 
side stress, which must have been withstood by one at each 
end. If it had not been so, the girder must have been driven 
to one side against its fellow, or twisted on its axis. It is very 
difficult to believe that a side stress which broke off twelve bolts 
could have been resisted by two bolts. The next girder only 
differed from the first in that it was fitted with sling stays, 
but these could not prevent lateral displacement ; and here 
again we find that one bolt at each end withstood a stress 
which broke twelve bolts in a row in the body of the girder. 
Pace Mr. Carlton and Lieutenant-Colonel Von Donop some- 
thing still remains to be explained about the explosion. 


Giascow University ENGINEERING Soctety.—On Thursday, 
Mr. Jas. Hamilton, M. Council I.N.A., addressed the Glasgow 
University Engineering Society on ‘‘ The Successes and Failures of 
some Shipbuilding and Engineering Novelties.” The chair was 
occupied by Prof. Biles. The most interesting shipbuilding 
novelties of the past, such as the Great Eastern, the Waterwitch, 
and the Captain, and many others, were illustrated and the 
reasons of their failures explained. The first part of the lecture 
was devoted to a description of the turbine-propelled vessels 
Turbinia and Viper. Prof. Biles, in proposing the vote of thanks 
to the lecturer, related some of his own experiences on most of 
the novel vessels mentioned. On Saturday, January 19th, the 
members of the above Society visited the works of Alexander 
Stephen and Co., Linthouse. The party, numbering about fifty, 
were met at the yard gate at 2.30 p.m. by Mr. Murray Stephen, 
and shown over the various departments, both engineering and 
shipbuilding. The various points were ably explained, the most 
interesting feature being an overhead travelling crane meant to 
supply a whole vessel, the crane being directly over the deck. At 
the conclusion of the visit Mr. Cormack proposed a vote of thanks 
to the firm and to Messrs. Murray Stephen, William Stephen, and 
Wheaton, to which Mr. Stephen suitably replied. 


THE ROYAL INSTITUTION, 


On Friday evening last, at the Royal Institution, Dr, 
Dewar gave, as in former years, the opening discourse of the 
Before Easter Session. He selected for his subject, as one 
might expect, the behaviour of certain gases, especially under 
low temperatures, and compared the knowledge of the subject 
at the beginning and the end of the nineteenth century, 
The title he chose was “‘ Gases at the Beginning and End of 
the Century.” At the outset Dr. Dewar had to tell of a series 
of misfortunes which might well have prevented the dis. 
course being given at all. Breakdowns in connection with 
the compression pump and liquefying apparatus had occurred 
not once but four or five times, and in inexplicable manner, 
luckily without any accident to life or limb. In spite of 
quickly undertaken repairs and every effort, it had, however, 
been found impossible to produce any liquid hydrogen. Thus 
the audience could not witness the latest results of the 
attempts made to approach to the absolute zero of tempera- 
ture. They were, so they were told at the outset, to see 
nothing new; yet what Be saw was none the less interest- 
ing for all that. Dr. Dewar, no matter what he lectures upon, 
is always interesting. 

At the outset attention was drawn toa list of names on 
the wall of the lecture theatre of men who had devoted their 
attention during the century to the study of gases. Forty- 
three names there were in all. Great men all of them, and 
each had added his contribution to the general mass of know- 
ledge on the subject of gases. It is difficult now-a-days to 
understand how that such substances as “ phlogiston ”’ and 
“caloric” should have been credited with existence, and yet 
at the beginning of the nineteenth century they were believed 
in. Chlorine was considered a compound till Davy proved it 
to be an element. The famous experiment of Faraday’s in 
liquefying this gas was repeated with the same apparatus he 
had used, and other apparatus dating back to the beginning 
of last century was exhibited, for at the Royal Institution 
historic apparatus is preserved with great care. 

In spite of the fact that there was no liquid hydrogen, 
other liquid prepared from gas was present in plenty, and 
with it some excellent experiments were performed. A flask, 
containing bromine vapour was inverted so that the convex 
bottom formed a cup. This cup was filled with the liquid 
gas—whether air or oxygen was not specified. Suttice it to 
say that intense cold was produced. In a very few seconds all 
the bromine had been condensed on the underside of the cup 
in which was this cold liquid. With chlorine treated in « 
similar manner, but with a substance producing slightly less 
cold, the gas condensed and ran off the bottom of the 
cup in drops, the gas being condensed much more slowly. 
But with the substitution of the cold liquid which had been 
used to condense the bromine for the other cooling agent, the 
condensation was nearly, if not quite, as quick as with 
bromine. Fluorine unfortunately was not present for it to 
be shown how it would act under similar circumstances. M. 
Moissan, who now produces it and keeps it in glass bottles— 
since, when dry, it has no effect on this substance—would no 
doubt have supplied some had he been asked for it, said Dr. 
Dewar, but he had not considered it worth giving himthetrouble. 
Two gases had been shown, and the other halogen—iodine~- 
was afterwards exhibited when submitted to the same test. 
This time simply crystals of the element were in the flask 
No vapour could be seen, and yet it was there, as was plainly 
proved when the cold liquid was put in the cup formed by 
the bottom of the inverted flask. The darkened glass at 
once told of the condensation of the element on _ its 
surface. This condensation is extremely interesting. The 
greatest obtainable condensation is ofoth of the volume of 
gas under standard conditions and temperature. This 
volume is attained at the temperature in which the con- 
densed substance just becomes liquid. A cubic centimetre 
will contain between sixty and seventy trillions of divisible 
units—which are figures which fairly pass comprehension. 
An illustration was given of the amount of condensation by 
having two cubes—one rather over 4in. each way, the other 
a cubic centimetre. To imagine sixty or seventy trillions of 
units in this cubic centimetre one had to imagine 4,000,000 
of such units arranged side by side along one edge of the 
cube. 

Carbon dioxide was one of the more readily condensed 


' gases, and could, moreover, be comparatively easily solidified. 


The apparatus used by various workers in connection with 
this and other gases were illustrated by means of lantern 
slides on a screen, and consisted of those of Tellurier, by the 
bursting of which two assistants were killed; Natterer, who 
obtained a pressure of from 2000 to 3000 atmospheres ; 
Andrews ; Pictet, who used sulphurous acid and CO, circula- 
tion ; and Cailletet, who added to his apparatus a means of 
suddenly relieving pressure, by the aid of which device some 
useful discoveries had been made. To Andrews is due the 
discovery that each gas has a point of temperature above 
which it is impossible to liquefy it—its critical temperature. 
This is a definite point, ‘an is independent of pressure. An 
example was shown of this with a closed tube containing a 
a liquid partly filling it. This, when slightly heated, became 
vapour, though the pressure must have gone up very con- 
siderably, but became liquid again immediately the tube was 
cooled to the critical point. A model made by Clerk Maxwell, 
and presented to the lecturer, was shown by him. It was a 
model for the plotting and better consideration of the critical 
points, &c. ‘The works of Andrews, Amigat, and Van der 
Waals in connection with critical temperature and pressure 
were remarked upon, and the law enunciated that maximum 
density was approximately three times the critical density. 
Various diagrams in connection with critical points, &c., 
were thrown on the screen. An interesting point in connec- 
tion with critical pressure was also dilated upon. It was 
that under certain circumstances a gas might, while ‘still re- 
maining gaseous, be of greater density than the liquid 
obtained from it. The following table was given as exem- 
plifying this :— 


Liquid at Liquid at Gas at Gas at 
boiling melting 3000 atmo- 4000 atmo 
point, point, spheres. spheres. 

Hydrogen .. .. 0-07 .. .. 0-086. ..... 0-007 .. .. 0-12 
Nitrogen. .. .. O-81 .. 1:10 .. 0-888 


and it speaks for itself. The figures represent the densities 
under the several conditions. The phenomenon will be 
noticeable in the case of hydrogen. Liquid hydrogen is a 
substance which does not look like liquid air when it is boil- 
ing. Boiling air shows fumes coming off, whereas boiling 
hydrogen appears to froth owing to the smallness of the 
bubbles. Its surface tension, the cause of this, is only of 
that of liquid air. Surface tension varics as the critical pres- 
sure. The different densities of 4 oxygen and liquid 
nitrogen were shown by means of a U tube, one liquid being 
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poured into one arm and overbalancing the other liquid arm. 

To liquid hydrogen we look at present for the condensing 
of gases which are incondensable by means of the cold pro- 
duced by liquid air of liquid oxygen. Such substances 
are argon, krypton, helium, &c., and the apparatus 
by which this might be brought about were described. The 
vast strides made in the direction of the liquefac- 
tion and solidification of gases during the century were 
remarked upon. It was within our reach to go lower 
than we had ever gone before. But for the accidents already 
alluded to the lecturer had hoped to demonstrate the nearest 
approach yet made to absolute zero. Helium remained. It 
boils at 5 deg. above absolute zero. Dr. Dewar had every 
hope that this point was within mortal reach, and that thus 
Lord Kelvin’s prophecy of this temperature being attained 
could be realised. It, however, would, judging from past 
experience, be a costly proceeding, and it remains for some 
rich man, or men, to say whether or not, in the interests of 
science, the necessary money is to be supplied. Without 
money this interesting investigation must languish, and it is 
not in accordance with the traditions of this country that 
this should be. We have little doubt that the money will be 
forthcoming and helium conquered. 


SCOTTISH INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS. 

“THE Engineering Crisis in the Navy” was the title of a paper 
read at the third meeting of the present session of the Institution 
of Engineers and Shipbuilders in Scotland on the 18th ult., within 
the Institution Halls, Bath-street, Glasgow, by Mr. D. B. Morrison, 
of West Hartlepool. Inthe course of his paper the author said 
that the Admiralty did not seem to have grasped the obvious fact 
that the recent radical —_ in material, in respect of boilers, 
increased complications of the hi and ar ts of our 
ships as a whole, demanded simultaneous changes in the numbers, 
organisation, and training of the engineering personnel. 

Whatever might be the inherent defects of the particular type 
of wsaithebe tiles which the Admiralty had adopted on so 
wholesale a scale, there was good reason to believe that a defective 
personnel had been a pose aes § cause of the very serious 
troubles which had been experienced. It had been stated by Mr. 
Rollo Appleyard, author of an article ‘‘Are We Ready,” which 
pee the Fortuightly Review in September, that, according to 
the Admiralty’s own admission, 1255 engineer officers, 3277 engine- 
room artificers, and 29,387 stokers of various ranks and ratings 
were required to enable the ships of H.M. fleet to put to sea, 
whereas -the actual numbers at that time available were :—961 
cngineer officers, 3024 engine-room artificers, and 21,472 stokers ; 
the deficits being thus—294 engineer officers, 253 engine-room 
artificers, and 7915 stokers. Mr. Appleyard showed that if 7 per 
cent. be added for the sick list, and twenty per cent. to meet the 
reguirements of war, the deficits would increased to the 
alarming totals of 536 engineer officers, 1138 engine-room artificers, 
and 15,848 stokers. Any system of naval administration must be 
hopelessly defective which could result in the commissioning of 
ships so excessively liable to serious breakdowns, as — 
ships of different classes, representatives of our modern fleet, 
had proved themselves to be, and under which those ships 
were sent to sea with engine-room staffs known to be in- 
adequate in numbers, skill, and experience. In these days of 
false sentiment and spurious humanitarianism the popular scape- 
goat for all sins of commission or omission in departments of 
State was that nebulous and impersonal entity known as “the 
system.” It must, however, in fairness to the present Board of 
Admiralty, be admitted that the existing difficulties were the 
result of the perpetual failure of successive preceding Boards of 
Admiralty to realise the fact that the revolutionary change from 
sail, and smooth-bore muzzle-loading cast iron guns to steam pro- 
pulsion and highly mechanical armament, demanded corresponding 
drastic and far-reaching. changes in the constitution and training 
of the naval personnel. The present Board of Admiralty had been 
unfortunate in succeeding to power and responsibility, to reap the 
whirlwind at a time when the evolutionary process had reached its 
most critical stage. 


Tue VaLe Steet, Iron, anp Coat Company, Limitep 
~This company is at present fully employed. Heavy steel rails 
and fish-plates for the West Australian Government, South Indian 
Railway Company, Buenos Ayres Railway, to the extent of 
20,000 to 25,000 tons, are now in hand, which will keep the works 
busy for several months to come. Large shipments are being 
made at Newport. The Rhuddlan Castle is now loading a very 
large parcel for the former Government. ‘The collieries are fully 
occupied, and practically their maximum output of work is 
assured for many months to come. e company is at present 
employing some 8000 workpeople ; it is busy in every one of its 
departments, and the weekly wages are running between £12,000 
and £13,000. A very large installation of electric lighting and 
power is being fitted by Crompton and Co., Limited, of Chelms- 
f This installation is being arranged to be worked by tne 
waste steam from the blast furnaces, but eventually it is intended 
to work the plant by means of a gas engine driven by the waste 
zases used direct in the engine, and is expected to result in a very 
arge saving of fuel. 


THE INSTITUTION OF JUNIOR ENGINEERS.—On Saturday, January 
12th, a Jarge party of members of this Institution visited the 
worksof Mears W. . Henley’s Telegraph Works Company, at North 
Woolwich. They were received with every attention, the various 
processes in connection with the manufacture carried on bei 
seen in operation, and fully explained by the members of the staff, 
under whose guid inspection was made. The business was 
founded about fifty years ago by the late Mr. W. T. Henley, and 
up to the time of his death, which occurred in 1882, the works were 
devoted almost exclusively to the construction of submarine 
telegraph cables and underground telegraph lines. Since then 
the temiatsis widened into other channels, until at the present day 
the cables manufactured embrace every type used for telegraph, 
telephone, electric light, and electric power purposes. Many of 
the huge reels now turned out at the company’s works contain 
cable of a design which was unknown at the time of the founder’s 
death. Telephone cables, which were originally made with gutta- 
percha insulation, are now insulated with vulcanised india-rubber, 
and hundreds of miles of wire, of the well-known dry-core cable 
with paper insulation, are produced weekly. Large quantities of 
india-rubber and gutta-percha are always in process of being 
cleaned and prepared for insulation purposes ; each operation is 
carried on in the works, the gums being received from abroad in a 
crude condition. The company are also manufacturers of 
mechanical goods of gutta-percha and india-rubber, including 
bosses, golf balls, sheets, hose, tubes, mats, packing, insertion 
sheets, &c. The new buildings, which have been erected on the 
river front, comprise large electrical testing rooms, forming an 
important feature of the works, each order executed having to pass 
stringent eleetrical and mechanical tests. The greater part of the 
machinery is driven by electric power, and —t, new workshop 
opened from time to time is run by this means. he works them- 
selves give employment to over one thousand hands, and there is 
‘also a large staff engaged outside in connection with the laying of 
cables, &c. At the conclusion of the visit, Mr. Percival Marshall, 
chairman of the Institution, conveyed the thanks of the members 
for the extremely interesting and instructive morning which had 
been spent. It has been intimated by the secretary that the 
anniversary dinner has been postponed. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


WATER SUPPLY. 


Maybury, in his letter of January 11th, admits all the 
points I raised in THe ENGINEER of December 21st, excepting my 
own statement, that water by measure is a “drastic cure” for the 
prevention of waste. The further information given is very valu- 
able and most interesting to a large number of your readers, viz., 
the sale of water by measure does not pay all the expenses at 
Malvern, although the loan for works is spread over sixty years ; 
also that Malvern is a water-closet town entirely, and three-gallon 
flushers are compulsory.. Of course this compulsory law brings 
in a large revenue to the town where every dribble of water is 
measured, and in my opinion this unnecessary addition to the 
supply is the sole cause of the consumption amounting to twenty- 
five gallons per head per day. 

Yes, I have known water companies to pay a dividend within 
three years after the completion of the construction of the works, 
and if your readers are interested in the subject, such instances 
may be found among the new companies started within the last 
seven years. Your readers will, of course, judge for themselves 
whether it is cheaper to change a meter and take it to the testing 
house to opened, cleaned, and tested for accuracy, or 
employ a labourer to wash it out, and do the necessary 
repairs on the pavement. I prefer the former method, and 
the work executed by a skilled well-paid mechanic, the test of 
the meter for accuracy being properly entered in a book kept for 
that purpose ; and also the percentage of error, cost of repairs, 
and all particulars, entered in their respective columns in the same 
book—that is my method, or “experience,” and the same system 
is adopted in the best-conducted waterworks in England. The 
town of Leicester has not adopted the drastic measure of the sale 
of water by meter, nor the waste-water system, and the consump- 
tion is only twenty gallons per head per day for all purposes. As 
to my ‘‘extensive experience,” I have every class of meter at 
work, and every size, and know that to fix a particular style of 
meter on every service without ascertaining if it is suitable for the 
work it has to do is an error, which is dearly paid for when the 
invoice is rendered, and does not recommend the changing of the 
present rating system to that of sale by meter. I must refer 
Mr. R. C. Frain to THE ENGINEER of July 6th and 13th, and the 
discussion commencing July 27th, which will fully explain what 
benefit he may expect to derive from a discussion on the subject 
referred to. ‘The fact of a correspondent pointing out the errors 
of certain statements made in the columns of THE ENGINEER does 
not show that he is ‘‘not familiar with the problems of water 
supply, "but, on the contrary, does not ‘‘need to consult a specialist 
in the usual way.” 

In Mr. Frain’s first instance he calculates that the cost of water 
wasted is absolutely nil, but in the paper under discussion it is set 
down at Cardiff at 74d. per 1000 gallons. In the second case, 
where the water is pumped from deep wells, the cost of water 
wasted is set down as merely the cost of pumping it. These state- 
ments are perfectly correct, but they are opposed to the figures 
given in the paper referred to—viz., 74d. per 1000 gallons, and 
in the London County Council statistics, 5°S4d. per 1000 gallons ; 
also in the paper quoted by ‘‘ Delta” in THE ENGINEER of Novem- 
ber 7th, 1900, 9°89d. per 1000 gallons. Although each case must be 
tried on its own merits, Mr. Frain has clearly shown that the above 
figures, which have appeared in THE ENGINEER, are incorrect. 
I do not agree with Mr. Frain when he states that interchange of 
opinion on ‘‘the cost of detection and prevention of waste” is 
most unprofitable. I am sure many readers of THE ENGINEER 
have been benefited by this discussion, and some are now testing 
the methods of detecting waste that have been described from 
time to time, and it remains for Mr. Frain to give your readers 
his experience as to the cost per 1000 of the population of the 
special system he finds most efficient. 

I coincide with Mr. Frain’s statements, that engineers should be 
supported by their authority in a whole-hearted manner, and be 
provided with authority to carry on their work thoroughly ; but 
engineers cannot always do as they would wish, and are not in a 
position to make experiments in their own town with costly 
apparatus ; they have therefore to ascertain what has been done 
in other towns, and to select the system that has proved to be the 
most efficient. 

That the above discussion has been useful is abundantly proved 
by the numerous letters appearing since July 6th, but as Mr. Frain 
is desirous of discussing ‘‘ the advisability or otherwise of universal 
metering,” | wait with considerable interest his remarks on this 
subject. It has been stated that the only towns in the United 
Kingdom which have adopted the sale of water by meter for 
domestic purposes are Malvern, Abingdon, Matlock Bath, and 
Sowerby Bridge. The very interesting particulars and statistics 
of the working of this system, as described in Mr. Maybury’s 


men from the very rough riding. This is hardly in consonance 
with the universal testimony of those who have ridden on them, 
and I have made special inquiries from Mr. Ackworth and Mr. 
Burton-Alexander, who have often ridden on the “ Flyers” and 
other high-s trains, and they assure me the riding is very 
smooth in all senses, and very different from the rattle and jolts 
experienced on our engines, This they attribute not only to a 
superior track without chairs, but very much to the presence of 
equalising levers. One of the saddest sights to a patriotic 
Britisher at Vincennes was to note the fact that Great Britain alone 
despised equalisers, just as she alone shone in having inferior 
ont obsolete brake systems. 

No, these cushioned and springed arm chairs on universal ball 
seats—like Japanese lighthouses have—do not denote earthquake 
tendencies in U.S.A. locomotives, but are a mark of civilised 
advance, just as their humane cabs are. In like manner you 
might say these sensible cabs were put on because U.S.A. locome- 
tives tend to hurricanes. Norman D. MACDONALD. 

Edinburgh, January 22nd. 


[The statement about rough riding originated in the United 
States, not here. Equalising levers are in use in this country. 
Ep. THE E.] 


BRITISH ELECTRICAL SUPERANNUATION FUND. 


Sir,—Some few months ago I made an announcement with 
reference to a superannuation scheme which had recently been! 
authorised by the shareholders of the B.E.T. Company, and as 
the scheme in its early stages attracted much attention, it is pos- 
sible that many of your readers may.be glad to know that the 
British Electrical Superannuation Fund is now fully constituted, 
with Lord Vaux of Harrowden and Mr. George Herring as invest- 
ment trustees, and with a representative committee of six acting 
as managing trustees. 

The staff of the B.E.T. Company has given the fund satisfactory 
support, and our associated companies have now been invited to 
join. I should explain that the rules of the fund have been drawn 
up expressly with a view to enable any electrical company to par- 
ticipate in the scheme, should it wish to do so. 

The broad lines of the scheme are as follows :—The funds will 
be invested in the names or under the legal control of the invests 
ment trustees. Careful consideration has been given to the invest- 
ment clause, with a view to secure as high a rate of interest as is 
compatible with safety. This object has been attained by giving 
the trustees a very free hand in regard to the character of the 
investments they may make, but strictly limiting their. powers in 


regard to the proportion of the total funds which they may place 
in any one company or form of security. 
The affairs of the fund will be under the i diate t 


of an elective committee equally representative of the contributing 
companies and the contributing members. A quinquennial valua- 
tion of the fund by two independent actuaries is provided for, 
stringent rules ensuring that the report made by the actuaries 
shall not be disregarded. 

Speaking generally, each contributing company must make 
monthly a contribution equal to 3 per cent. of the monthly salary 
of each contributing member on its staff, and the member himself 
must make monthly a contribution equal to 24 per cent. of his 
monthly salary, plus, in the case of those over twenty-four, a 
certain extra percentage, varying with age. 

The ‘‘ retiring age ” is sixty, and a member must be of at least 
ten years’ standing before he is entitled toa pension. Upon retire- 
ment a member will receive for every year of service one-fiftieth 
of the average annual salary received by him during the seven 
years preceding retirement, the maximum scale of pension being 
two-thirds of salary. It is important here that service with any 
and every contributing company counts towards pension, so that 
an officer can pass from the service of one such company to that of 
another without injury to his pension prospects. 

This scheme, I should add, is intended to apply only to those 
members of the staff of .a contributing company who are on the 
monthly salary list, and who are between the ages of eighteen and 
forty-five. 

For the provisions which exist in regard to members who wish to 
reckon their back years of service, in regard to members whose 
percentage contributions are heavy by reason of their age, and in 
regard to the contributions of and on behalf of the present staff of 
a contributing company, I must refer any firm interested to the 
trust deed and rules, which are to be had on application at this 
address to Mr. W. G. Bond, the secretary of the fund. 

Donington House, Norfolk-street, GaRcKE, 

Strand, W.C., January 23rd. 


SMOKE PREVENTION, 


Sir,—I have read with considerable interest in your journal of 
December 28th, 1900, the article on ‘‘Smoke Abatement.” Oné 


letter, is a distinct addition to our knowledge of the subject ; still 
further facts and statistics may be derived from a perusal of ‘A 
Manual of the Water Meter,” by W. G. Kent. I know of a small 
township, consisting of eighty houses, supplied through forty-one 
meters. The water is purchased at 1s., and was originally vended 
at 1s. 3d. per 1000 gallons. The price has been raised from time 
to time up to 3s. 6d. per 1000 gallons, still the committee are in 
the same position as the Council at Malvern, and are unable to 
pay all the expenses. The experience of the Odessa Water Com- 
pany was the same, and the shareholders lost all their money. I 
shall be pleased to ‘‘ apply the principle of sale of water by meter” 
in imagination to the undertaking with which I am best acquainted, 
and publish my deductions therefrom, on reading Mr. R. CU. Frain’s 
deductions. Wis 
January 22nd. 


UNITED STATES EXPRESS LOCOMOTIVES. 


Sir,—Some weeks ago ‘‘ Crewe” asked me in your columns for 
the estimated coal consumption of the Philadelphia and Reading 
locomotives when sed on-the ‘‘ Atlantic City Flyers.” I have not 
been able to get this, and it is unlikely that any estimate has been 
made of the same. In any case the method of computation would 
be totally different from ours, being based probably on the estimated 
consumption per hour on each square foot of the grate ; besides, 
the figures would most likely be of quite as little value as the 
varied guesses which are put forward as solemn facts, ornamented 
with decimals, which emanate from locomotive departments in 
Great Britain. 

It is very probable that these “ Flyer” locomotives burn 50 lb. 
a mile, or more; but whatever they do burn matters little, because 
the economy of a locomotive design is to be judged least of all 
from the coal sheet. To put the problem in one cf its many 
forms, it may be said safely that a locomotive burning 140 lb. per 
mile is most likely doing more economical work than one burning 
35 lb. a mile. The economy, or otherwise, of a locomotive— 

utting aside repairs—is best shown by the loads it can haul, and 
| panes the traffic it can handle itself, and by the speed it can 
maintain in order to develop the same traffic. 

A locomotive is not a coal-saving device, but a machine for 
transportation, and its measure of success in business must be 
taken from the business it does, and not the amount it eats. The 
coal consumption fetish embodied in a formula like this— 
‘*29°18 lb. per mile of coal for all the engines on the Rail- 
way,” with a foot-note about shunting and lighting up, is the 
parent of that crop of pilots and pushers, which, on some of our 
great lines, gaily and daily send the dividends up the spout. For 
whether it is cheaper, to run one locoraotive burning 50 lb. or two 
burning 34 

On page 18, in a review of 1900, you state that special seats are 
provided in the cabs of these fast U.S.A. locomotives to save the 


passage is as follows :—‘‘ Given ample boiler power and reasonably 
good coal, and it wiil be the fireman’s fault if any smoke is made 
worth fining. A perforated door is sufficient to prevent it.” Asa 
matter of fact, however, this statement is somewhat misleading; 
and contains only part of the truth. With great care on the part 
of the fireman, a boiler, or, possibly, several boilers together 
might be worked for a considerable time in the manner described, 
without the local authorities—even in London—interfering on 
account of smoke. But it ought not to be inferred that this state 
of things is satisfactory. Some firms in London, working under 
the conditions mentioned, have of late been heavily fined for 
emitting smoke. And what about the using of a cheaper fuel— 
say small smoky coal, usually known as ‘“‘nuts,” a very desirable 
article for people in London to be able to use? The article men- 
tioned does not touch this point at all. Here is a most important 
subject, which is worthy of being treated seriously. Asintimated 
in the article, there are inventors and inventors. Any man, how- 
ever, who can devise a common-sense method of enabling steam 
users to use a cheap smoky coal without getting into trouble 
with the local authorities on account of smoke ought to be en- 
cou 

It fs not necessary here to enter minutely into the chemica! 
aspect of the subject. It is quite evident to practical men that 
oxygen must be intimately mixed with the gases when they are at 
= high temperature in order to ensure perfect combustion in steam 

ilers. 

There are several devices all professing to have attained this 
end in the market now. All of them are, no doubt, more or less 
imperfect. It might be a good thing to have these devices tested 
both for smoke consumption and also for economy in fuel by 
some competent men, say, at such a place as the Glasgow Exhibi- 
tion. By the adoption of these or some such means, people might 
thus have something to guide them in selecting some system for 
consuming smoke. 

Not long ago over one hundred devices for consuming smoke in 
boilers were tested in Paris, and substantial prizes were awarded 
to the successful competitors. 

There ought to be sufficient enterprise in engineering circles in 
Great Britain to offer a few prizes in order to attain what seems to 
be quite a desirable end. OBSERVER. 

Euston-road, January 17th. 


Tue INsTITUTION oF CrviL EnGINEERS.—On the assembling of 
the ordinary meeting on January 22nd, the President stated that 
he felt sure the members present would mark their sense of the 
great loss sustained by the nation in the death of Her Majesty the 
Queen by adjourning without the tr: tion of busi The 
meeting at once adjourned. The students’ meeting appointed to 
be held on Friday, January 25th, is adjourned to Friday, February 
Ist, at 8 p.m. ; 
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RAILWAY MATTERS. 


Tue directors of the Midland Great Western Railway 
of Ireland have notitied that from March the second and third-class 
fares will be reduced all over their system. 


WE understand that ten locomotives from Eietnighie, 
U.S.A., are being shipped this month to Marseilles for the Paris, 
Lyons, and Mediterranean Railway Company. 

Ar a meeting of the directors of the Caledonian Rail- 
way Company, held in Glasgow on Tuesday, Mr. Robert Millar 
was appointed interim general manager. r. Millar has been 
connected with the company for twenty-seven years. 


Tue Belgian State Railways announce that the Ostend- 
Constantinople train de dure will, until further notice, run 
through to Constantinople only three times weekly, vi@ Belgrade- 
Sofia. The through bi-weekly service ri@ Constanza is cancelled, 
these trains running only as far as Bucharest. 


Ir is stated that the money necessary for the construc- 
tion and working of the Devil’s Bridge Railway, in the Vale of 
Rheidol—£51,000—has been raised, and that a contract for the 
completion of the work by the summer of 1902 has been signed, 
conditional upon the land being acquired at a reasonable price. 


A HOUSEHOLDER of Kensington, writing to the Times, 
says his house is more than 200 yards from the nearest point on the 
District and Metropolitan Railways, and, although he had never 
previously felt any vibration due to the movement of trains, as 
soon as the experimental electric train commenced to run there 
was a distinct vibration set up. 

Ir is stated that the trains on the Moscow to Irkutsk 
section of the Trans-Siberian Railway are heated and lighted by 
electricity. A boiler, steam turbine, and a dynamo of 5 horse- 
power in the baggage car supply the current. Accumulators 
capable of supplying current for four hours are installed in case 
the down. Portable lamps hung from brackets 
can be placed on the tables. 

TENDERS are invited by the Norwegian State Railways, 
no‘ later than seven p.m. on the 6th prox., for the supply of forty- 
tive goods vans. Tenders, in sealed envelopes, marked ‘‘ Lukkede 
odsvogue,” should be addressed to Styrelsens Expeditions-Kontor, 
Statsbanerne, Christiania. Drawings and conditions of tender 
may be inspected at the office of the Director of Machinery Depart- 
meat, State Railways, Christiania. 

Ir is proposed to construct an electric railway in 
Montana, from Billings to Great Falls. The length of this line, if 
constructed, will be 200 miles, and it is intended to operate it 
entirely by electric power supplied from generating stations on the 
Missouri and Yellowstone rivers. Considerable traftic in coal, 
ores, and other heavy freights is anticipated. This will be the 
longest electric railway in the world. 


A MEETING of property owners in the City of London 
was held on Tuesday with the object of taking measures to protect 
the owners and occupiers of buildings in the neighbourh<cod, in 
view of the proposed construction of ‘‘tube” railways under por- 
tions of the district. Mr. Allan G. H. Gibbs, M.P., presided, and 
a resolution was carried suggesting that no parliamentary Bill be 
alowed to pass without clauses making provision for adequate 
compensation in case of damage. 


Ture Government of Crete has decided that all the 
rolling stock as well as the material required for the narrow-gauge 
railroad lines to be built across the island shall be admitted duty 
free. The first section to be built will have a length of 100 kiloms., 
and will lead through the low lands of Messara. The town of 
Heraclea has been selected as the central point of this section. 
The law of the island requires that the plans must be approved by 
the Chamber, which does not meet until March next. 


Irom the official report for 1899, just issued by the 
Brazilian Government, it appears that there are sixty-three rail- 
way lines in the country, having a total length of 14,705 kiloms, 
Of this total only 2059 kiloms. were owned by the Federal 
Government, and 176 kiloms. by separate States, the remainder 
Leing lines owned by private companies, on which the Government 
had guaranteed the interest. No less than 12,387 kiloms. of the 
Brazilian railways are narrow-gauge—one metre—and the rest of 
from 1°6 to 1°75 metre gauge. 


Tuer largest order ever given in Canada for locomotives 
has been placed by the Intercolonial Railway with the Canadian 
Locomotive Works, Kingston, Ontario. It comprises twenty large 
goods engines of the consolidated pattern, having cylinders 2lin. 
in diameter, with 28in. stroke, and four pairs of driving-wheels, 
56in. in diameter. The engines, without tenders, will weigh 
82 tons in working order. These are the heaviest engines ever 
built at Kingston, and will be equal in power to the largest 
engines in the service in Canada. They will haul from 2000 to 
2500 tons on the level. 


Tue plans have been submitted to the Queensland 
Government of a new line of railway, the Gladstone-Rockhampton 
line, which, if constructed, will allow of through passenger traffic 
from Adelaide, in South Australia, to Rockhampton, in Central 
Queensland, a distance of 2200 miles. The length of the line to 
construct is about 67 miles, and the estimated cost £358,443, or at 
the rate of £5350 per mile. It will connect the two most important 
railway systems in the colony, embracing 1523 miles in the southern 
system, and 591 in the central, or 2114 miles out of a total of 2801 
at present open for traffic in Queensland. 


THE new line of railway from the Red Sea to Abyssinia 
is divided into three zones, each of 30 kiloms. There is no second 
class, First-class tickets are very costly, as the fare for the entire 
journey amounts to £4 8s., and all luggage has to be paid for. On the 
other hand the third-class fare for the same journey is extremely 
cheap, as it is only 5s. 9d. Luggage is conveyed at the rate of 
13s. per kilo. for the whole distance. The revenue of the railway 
will depend very much on the carriage of live stock, and therefore 
special rates have been fixed. Altogether it may be said that 
Abyssinia has made a very good beginning in the matter of 
introducing a railway within its borders. : 


THE Sheffield Corporation Tramways, which are con- 
structed on the overhead electric traction system, are proving highly 
successful. The Tramways Committee are rapidly extending the 
service, and it wil] soon form a complete network throughout the 
city and the suburbs. Every extension made hitherto has been 
justified by results in traffic. For the year ending December 31st, 
1900, the quarterly totals were as follows :—First, £23,606 13s. 64d. ; 
second, £29,503 0s. 4d.; third, £33,094 16s. ; fourth, £34,922 12s, 34d. 
The total for the year was £121,127 2s. 2d., and the average for 
each of the fifty-two weeks, £2329 7s. These results, after paying 
expenses, leave a handsome surplus for the benefit of the city 
funds. 


Tue production of steel rails in America has had a 
remarkable history during the thirty-two years since it began. In 
1868 rails sold at nearly £35 a ton, but even at this price a few 
railway companies had decided that it was economy to begin to 
use them instead of iron. Ten years later, in 1878, the price had 
dropped to £8 10s., and about one-quarter of the railway mileage 
cf the country was of steel rails. In 1898 the price had fallen to 
£3 15s., and there were 220,800 miles of steel tracks. The follow- 
ing year, 1899, saw nearly 9000 miles of steel added, although in 
the course of the year the price had almost doubled. To-day 
the mileage of steel is about 230,000, as compared with 20,000 
miles of iron—that is, 92 per cent, of steel and 8 per cent, iron. 


NOTES AND MEMORANDA, 


A cunney which will be the tallest in America when 
built is being erected at a copper works at Constable Hook, 
Bayonne, N.J. It has a base 30ft. square, and is to be 360ft. 
high. The diameter at the top will be 10ft. Its weight will be 
20,000 tons, and the cost of the structure will be £10,000. 


Tue tendency towards the construction of vessels of 
large tonnage continues to increase. According to Lloyd’s 
Register, in 1892, 37 steamers were launched in the United 
Kingdom of 4000 tons and above ; in 1895, 50; in 1898, 83; and 
in 1900 the number rose to 125. Among these last were eight 
vessels exceeding 10,000 tons. 


Ir is announced that Professor Elisha Gray has per- 
fected an apparatus for submarine signalling. With this apparatus 
he has succeeded in transmitting the sound of a bell under water 
for a distance of twelve miles. It is claimed that the use of the 
invention will minimise danger from submarine torpedo boats, 
and will also protect vessels from the danger of collision during a 
fog. 

A Beruin firm named Miiller and Korte has brought 
out a new kind of rubber tubing, to be used in cases where 


damage to the rutber is to be feared, either from the tame itself } 


or by contact with hot dishes or stands. ‘The rubber tube is 
sheathed with asbestos, and the asbestos coated with incom- 
bustible paint, lest the fibres should peel off. The tubing remains 
pliable and can be cut as before. 


ALrHouGH the revenue from the Manchester Ship 
Canal does not increase in leaps and bounds, each year shows a 
substantial increase over its predecessor. During the last seven 
years the revenue has grown from £94,000 to £290,000. The latter 
figure is an increase of 10 per cent. over 1899, and there would in 
all probability have been a larger measure of success had not the 
War-office taken a number of the large Manchester steamers for 
transport work. 


Sratistics published by the American Commissioner 
of Labour show that the wages now paid throughout the United 
States are higher than at any previous period. A canvass has been 
made of the representative industrial establishments of the 
country, and the following figures showing the relative rates of 
wages for each year from 1891 have been compiled :—1891, 100; 
1892. 100°3C ; 1893, 99°32; 1894, 98°06 ; 1895, 97°88 ; 1896, 97°93; 
1897, 98°96 ; 1898, 98°79 ; 1899, 101°54; and 1900, 103°43. 

A LARGE new scheme for electrical transmission of 
power is being projected in connection with the town of Roanne, in 
Fiance. The proposal is to obtain water power from the river 
Loire by the construction of a canal parallel to the course of the 
river, over a distance of about 74 miles. The fall in this section of 
the river is so great that by the construction of the canal an avail- 
able head of 135ft. would be obtained even when the river is low. 
It is estimated that sufficient water could be taken from the river 
to generate 100,000 horse-power. 


Tur census of the United States, taken on June Ist 
last, according to the preliminary report just issued, shows that 
on that date the total population of the various States and terri- 
tories was 75,620,859, as against 62,622,250 in 1890. When to 
these totals are added the number of the inhabitants of the Indian 
Territory and Reservations of Alaska, and the Hawaiian Islands, 
which in 1890 was 447,506, and now amounts to 589,961, we get a 
grand total of 76,210,820, an increase of 13,141.064, equal to 20°8 
per cent. over the figures for 1890, which were 63,069,756. 


As a consequence of the increasing demand for superior 
grades of sugar in Japan, attention is being turned towards 
improving the very primitive methods of crushing now employed 
at Tainan, and turning out a cleaner and higher grade sugar. As 
a first step in this direction four iron mills—crushers—were intro- 
duced during the year to replace old stone crushers, but as the 
same motive power—bullocks—is used as before, this improvement 
is limited only to the extraction of a larger percentage of juice, 
and the quality of the sugar produced remains much the same. 


Iron is said to have been melted in five seconds in a 
recent experiment carried out by Mr. Louis Dreyfus at Mr. T. A. 
Edison’s laboratory, at Orange, N.J. Mr. Dreyfus represented 
the Goldschmidt Chemical-Thermo Industrie, of Essen, Germany. 
He covered an iron wrench in a crucible with a secret composition 
and added a small quantity of powdered aluminium. The wrench, 
which was 6in. long and 4in, thick, was melted in five seconds after 
the mixture was set on fire, the temperature being estimated at 
3000 deg. Cent. The process is suggested as being applicable to 
the melting of rails and pipes. 


Furtuer proof of the nt sige effect produced by 
high-tension electric currents has been produced. Drs. Schiff and 
Frend have reported on experiments before the Vienna Society of 
Physicians. It appears that when the hairy skin is exposed for 
twenty minutes to the silent discharge of the negative pole of a 
powerful Ruhmkorff coil, such as is used for the production of the 
Rintgen rays, the hairs commence to fall out, the hair bulbs 
become atrophied after the third exposure, and some days later 
the portion of the skin which had been exposed becomes perfectly 
bald. The hair follicles become red and inflamed after the first 
two exposures. 


Some diagrams were recently published by the 
Electrical World, of New York, concerning the comparative 
results of the working of the Paris moving platform and the elec- 
tric railway which was opened last year and covered nearly the 
same route. The speed of the platform was only about half that 
of the railway. In August, when both means of communication 
were in regular work, the platform took about 2250 kilowatt- 
hours per day. On the railway the consumption averaged nearly 
3000 kilowatt-hours. As regards the passengers carried, there 
were 6,694,308 tickets taken on the moving platform and only 
2,635,867 on the railway. 


Tue number of war vessels at present under con- 
struction for the British Government in the United Kingdom is 
forty-seven. In the Royal Dockyards there are building :—Three 
first-class battleships at Chatham, two at Devonport, and one at 
Portsmouth ; two first-class armoured cruisers at Pembroke and 
one at Portsmouth ; one second-class protected cruiser at Chatham, 
and two sloops at Sheerness—a total of twelve vessels with 
129,640 tons displacement. At private yards:—Two tirst-class 
battleships at Blackwall, one at Barrow, one at Birkenhead, and 
one at Jarrow ; three first-class armoured cruisers at Barrow, three 
at Clydebank, three at Govan, one at Elswick, and one at Glasgow ; 
one sloop at Birkenhead ; twelve torpedo boat destroyers, four tor- 
pedo boats, and two shallow-draught gunboats at various places, 


THE new United States torpedo destroyer McDonough 
was launched recently at Fall River, Mass. She is the first of a 
new type, and is 242ft. long, 22ft. beam, 14ft. deep from deck to 
keel, draws 6ft. Sin. of water, and displaces 470 tons, No part of 
the vessel is armoured save the forward conning towers, which are 
covered with jin. nickel steel. The engines are only protected by 
the coal bunkers, which extend for 100ft, amidships on either 
side, and which have a capacity for 150 tons of cual, sutticient to 

rovide a speed of 14 miles an hour for 4000 miles. The outer 

ull is of fin. steel plates. The McDonough has an arrangement 
of telescopic masts mounted on the forward bridge, to which the 
search-light is fixed. These masts can be shot up in a sccond, and 
as quickly lowered. The armament of the McDonough will con- 
sist of four 14-pounder 3in. rapid-fire guns and three 6-pounders. 
The contract price was £56,200, 


MISCELLANEA. 


Tue contract for the building of a new fort on the Clyde 
at Ardhallow, Dunoon, at a cost of £16,000, has been let to a 
Greenock firm. 


Ir all accounts are correct, it has been decided, says 
the Newcastle Chronicle, to fit the first-class armoured cruiser 
Suffolk with Niclausse boilers, 


THE death has occurred at Tynemouth of Mr. George 
Noble, a well-known engineer in Newcastle. He was for some 
bee ne representative of the firm of Charles Cammell and Cv., 

ettield. 


THE Sub-committee of the Sewage Committee of 
Bradford, the members of which went to Roubaix to inspect the 
process, have submitted an interesting report upon the Delattre 
process of the treatment of sewage. ‘ 


Ir the reports concerning the recent discoveries of coal 
in Algeria prove accurate, the Scotch coal mines are likely before 
long to have this market closed to them. ‘he quality of Algerian 
coal is said to compare favourably with Scotch coals, but it is no 
rival to the Welsh product. ° 


A spwciaL “Fire Proofing” Section is being organised 
at the Building Trades Exhibition, under the auspices of the 
British Fire Prevention Committee. Particulars of the general 
arrapgements are obtainable from the Committee's offices at 1, 
Waterloo-place, Pall Mall, 5. W. 


A FURTHER sum of £12,000 will have to be raised by 
the city of Exeter to complete the extension of the waterworks. 
This additional expenditure is largely brought about by the 
increased cost of materials. The pumping engine and boiler are tu 
be supplied by Simpsons, at a cost of £2596, 


ACCORDING to a telegram received from Valparaiso, the 
Congress has voted a credit for the payment of experts to report on 
the best dock scheme for Valparaiso, the drainage of Santiago, and 
the introduction of electric traction in Valparaiso. Tenders will 
be invited for a concession to carry out these works, 


A Berwin telegram states that Herr Krupp has in- 
formed the authorities in Berlin that henceforth his firm will 
accept and execute orders for guns from England. This decision 
has been adopted in view of the fact that other German firms, in 
spite of the Government’s prohibition, have recently supplied Eng- 
land with guns and ammunition. 


Tue first of the Implacable’s series of trials—a thirty 
hours’ run at one-tifth power-—-was completed without a hitch. 
The engine-room register at the conclusion of the thirty hours’ run 
showed the following results :--Steam in boilers, 220 lb.; vacuum, 
28in.; revolutions, 66; indicated horse-power, 3265; speed, 
11°10 knots. The steaming party was landed at Devonport in the 
evening. 


WE regret to have to announce the death of the well- 
known mining engineer, Mr. George Baker Forster, which cccurred 
at Corbridge last Friday. Mr. Forster was 68 years old, and had 
been associated with a number of North-country mines. He was 
president of the Mining Institute in 1888 and two succeeding 
years, a member of the Institution of Civil Engineers, and a vice- 
president of the North of England Mining and Mechanical Engi- 
neers’ Association. 


Ir is announced that on the 1st proximo the whole of 
the men employed at Palmer's blast furnaces, Jarrow, will cease 
work, ‘There are five furnaces, but for some time only three have 
been in full swing, and owing to the depression in trade the company 
has been compelled to give their men notice and to damp down 
the furnaces. Should any material change take place in the 
markets, the directors may reconsider their decision. A consider- 
able number of men will be affected by the stoppage. 


In view of the Bill being promoted by the Ilkeston 
Corperation and the Heanor Urban District Council by which 
powers are sought to utilise the water in the Meerbrook Sough for 
the supply of those towns, the Wirksworth Urban District Council 
have engaged Mr. Percy Griffith, Assoc. M. Inst. C.E., to advise 
them with reference to supplementing their present water supply 
from this source. The Sough drains the disused lead workings in 
the immediate neighbourhood of Wirksworth, and discharges into 
the Derwent about three miles to the east of the town. 


A GwLovucesTeR correspondent informs us that the 
problem of navigating the Gloucester and Berkeley Canal at night 
appears to be on the eve of being solved by the use on the vessels 
of special portable acetylene lamp machines, made by the Man- 
chester Acetylene Gas Company, Limited. One of these portable 
acetylene gas appliances was on view at the Gloucester docks last 
week. Two lamps, of 150 candle-power each, were suspended 
from the tops of a couple of masts, representing the fore and aft 
of a ship, with the generator in the centre. The lamp diffused a 
beautiful and powerful light for a considerable distance around, 
and appeared peculiarly suitable for the purposes for which it has 
been specially adapted. 


A curious accident, which was fortunately unattended 
by loss of life, occurred at the shipbuilding yard of Craig, Taylor, 
and Co., Thornaby, and resulted in the total collapse of a ship 
which was in course of construction. The work was so far 
advanced that the framing had been completed, and a start had 
been made with the plating, when the ground at the stern and 
nearest the river subsided. This caused the iron girders on both 
sides to fall in with a crash. The huge pieces of iron frame 
brought with them many of the wooden uprights of which the 
berth was built, and the whole lay in one great pile a complete 
wreck, The accident occurred during the workmen’s dinner-hour, 
or the loss of life would have been heavy. 


Tue Langloan Ironworks, Coatbridge, after being shut 
down for a period of eight years, have again been put in blast. At 
the time of the closing, the works were owned by Robert 
Addie and Son. Some two years ago they were adhe Row by 
Dempster and Co., of Manchester, manufacturers of plant 
for the recovery of bye-products, and who had places at Shotts, 
Carnbro, and Glengarnock. Between £40,000 and £50,000 has 
been spent at Langloan in rebuilding and re-arranging the extra 
works, There are five blast furnaces, with the necessary bye- 
product plants, all on the most modern system. The works will 
now be conducted by the Langloan Iron and Chemical Company, 
the manager being Mr. Moore, late of Glengarnock, and they will 
employ between 400 and 500 hands, with an output of 2000 tons of 
pig iron weekly, 


A MACHINE for extinguishing fires in ships’ holds 
recently introduced into this coun depends for its action 
on the generation of sulphurous acid gas, which is forced into 
the chamber in which the conflagration om occurred, and which, 
by replacing the air, so vitiates the atmosphere that combustion 
cannot continue. The machine ‘consists of a generating chamber, 
into which air is forced by a fan, and in which a store of sulphur is 
= This can be simply ignited by throwing upon it a piece of 

urning waste. The gas thus generated is forced into the 
chamber, and after a while extinguishes the flames. Attached to 
the apparatus is also a condenser, by means of which, the fire once 
extinguished, the gas is passed through and through the chamber 
as it cools, until the materials which have been burning are redu 
to such a ee that they do not burst into tlame when the 
air is at length introduced, This is brought about by a gradual 
process, 


JAN. 25, 1901 


THE ENGINEER 


101 


THE PROGRESS OF INVENTION.*: 


1 aM going to ask you this evening to review some of the inven- 
tions and improvements of the last hundred years and compare 
them with what had gone before, noting the various steps in the 
advances which have been made. I think it is the general impres- 
sion that all, or almost all, of the conveniences of modern civilisa- 
tion are the product of the nineteenth century, and, in a sense, 
this may be so ; but when J came to look into the matter, I was 
most forcibly struck by the fact that almost every important in- 
vention of which we are now enjoying the fruits is built upon a 
foundation laid more than a hundred years ago. Sometimes this 
foundation was a mere idea, a dream, or a mere scientific fact, but 
often it was a solid foundation of a conception partially or wholly 
carried into ponies. 

What marks the nineteenth century is not so much an abund- 
ance of broadly new ideas, as the perfecting, completely carrying 
out, bringing into general use, and finding new applications for 
inventions which had already been made or partially made, and 
which had also, in some cases, already been more or less carried 
out, although generally in a very crude form. In saying this, I do 
not for a moment wish to belittle the work and achievements of 
the last hundred years ; on the contrary, I wish to impress upon 
you that the mere conception of an invention, or the carrying of 
it out in a crude form, does little in itself to benefit the world, 
although it must also be borne in mind that an invention cannot be 
carried out before it is made, 

Perhaps the two most important inventions which can fairly be 
said to belong wholly to the nineteenth century are the Bessemer 
process and the dynamo ; for although some small part of the 
foundation of both of these was laid in the eighteenth century, the 
inventions themselves had in no way been suggested. Now before 
the date of Bessemer’s invention, 1855, it was well known that the 
difference between cast iron and steel was that the one contained 
more carbon than the other, and it had also been suggested that 
the superfluous carbon could be burnt out of cast iron by blowing 
air through it. What Bessemer did was to devise a practical 
method and apparatus for carrying out this suggestion, and to 
demonstrate that sufficient heat could be generated in this way 
to keep the iron in a molten condition, for the iron requires to be 
raised to a higher and higher temperature to keep it liquid, as it 
gradually becomes deprived of the carbon originally in it. 

Again, who invented the dynamo? Faraday in 1821 invented 
the electro-magnet. Faraday in 1831 discovered that a current 
was produced by moving a conductor in a magnetic field. In 1833 
Saxton applied this principle and devised a magneto-electric 
machine. Subsequently others replaced the permanent magnets 
of the magneto-electric machine by electro-magnets excited by a 
battery, and in 1863 Wilde replaced the battery by a small sub- 
sidiary magneto-electric machine. In January, 1867, Siemens 
patented a machine in which the coils were excited by a battery at 
a and afterwards by the machine itself; and in March, 
1867, Wilde patented a machine which was wholly self-excited. 
Amongst all the fields of invention, probably the greatest advances 
have been made in applications of electricity and magnetism. Let 
us, then, review what was known in the eighteenth century and in 
the first few years of the nineteenth. Frictional electricity and 
magnetism weré known at a very early date. The first practical 
application was the mariner’s compass, which is believed to have 
been invented by the Chinese, and which came into use in Europe 
about 1200 a.p. 

The electric telegraph was used in a crude form by Watson as 
early as 1747, by Benjamin Franklin in 1748, Lesarge in 1774, and 
by Cavallo in 1795, but as frictional electricity only was known at 
those dates, it may readily be imagined that these experiments did 
not take a very practical or useful form. It is interesting, how- 
ever, to note that several of these experiments were in wireless 
telegraphy in the sense that there was no continuous metallic 
conductor. The only electrical patent I find prior to 1800 is one 
for the application of frictional electricity to medical purposes. 
The celebrated frog experiment of Galvani was made in 1791, and 
in 1800 Volta announced the discovery of the voltaic pile, but it was 
not until 1809 that Soemmerin applied it to electric telegraphy. 
On the other hand, as early as 1801, Sir Humphry Davy produced 
the electric light, employing a battery of 2000 plates, each 4in. 
suare and giving an arc 3in. or din. long. The electro-deposition 
of metals was experimented on by Cruikshank, Wollaston, and Sir 
Humphry Davy in 1804 to 1806. 

With the exception, however, of the mariner’s compass, neither 
electricity nor magnetism was put to any practical or industrial 
use in the eighteenth century, and it was not until some time after 
the beginning of the nineteenth century that they entered at all 
largely into every-day life. I need not discuss at length the 
numerous uses to which they are now put—but certainly, to 
deprive the world of the electric telegraph, the telephone, the 
electric light, electro-plating, and electric traction would be to 
effect a great change; nevertheless it was Volta’s invention in 
1800 which rendered all these things possible, for although the 
dynamo is entirely independent of a battery, it grew out of it, and 
would probably never have been discovered without it. Many im- 
portant improvements have been made in the electric telegraph since 
its first introduction; amongst others may be mentioned Morse’s 
code and instruments, submarine telegraphy, duplex and multiplex 
telegraphy, both on land and submarine, printing telegraphs, 
Thomson's receiver, and lastly Marconi’s system of wireless tele- 
graphy. In lighting by the electric arc there has been no very 
striking improvement since its discovery in 1801 by Sir Humphry 
Davy, although, as is almost always the case, there have been 
humerous minor inventions of importance ; but the history of the 
incandescent lamp is very interesting. The first patent with which 
1 am acquainted, for an incandescent carbon conductor in a 
vacuum, was granted to King in 1845. This, like several of 
the subsequent inventions on the same lines, was, as we now 
know, doomed to failure from the commencement, for in those 
days it was impossible to obtain a sufficiently good vacuum 
for a successful incandescent lamp, and it was not till the 
Invention of the Sprengel pump in 1874 that this fatal 
stumbling- block was removed. In 1878 Swan exhibited 
the first working incandescent lamp, but this had the fault of 
having the carbon conductor too thick. In 1878 Cheesbrough 
invented the process of exposing the carbons to hydrocarbon 
vapour, which is the only way by which they can be made uniform, 
and in 1879 Edison invented the filament. Cheesbrough’s inven- 
tion is a good example of what often happens—namely, of an 
invention made for one purpose, for which it is of little or no use, 
proving very valuable for something else which the inventor had 
in no way foreseen. The object aimed at by Cheesbrough in 
exposing the heated carbon conductor to hydrocarbon vapour was 
to fill up the pores of the carbon and so produce a denser and more 
homogeneous conductor. The pur for which his invention is 
now universally used is altogether different ; its present use is to 
make a number of conductors of uniform resistance. The amount 
of carbon deposited on the conductor increases with the tempera- 
ture, and therefore if a number of conductors be exposed under the 
same conditions, those having the highest resistances become 
hotter than the others, and therefore have most carbon deposited 
on them, which increases their section and consequently lowers 
their resistance, and this goes on until all the conductors have the 
same resistance, Another example of the same thing, and also 
connected with electric lighting, may be mentioned—namely, the 
application, which is now.so common, of the transformer for reduc- 
ing the tension of the current between the generating station and 
the consumer. This was first invented as a solution of the problem 
of motion. 

he steam engine, as contrasted with the Bessemer process and 
the dynamo, was for all practical purposes undoubtedly the pro- 
duet of the eighteenth century, being not only invented but also 


* Extract from the Opening Address of the President of the Chartered 
Institute of Patent Agents, Mr. Edward Carpmacl, Nov. 14th, 1900. . 


used to a considerable extent, principally for pumping, but also for 
driving machinery, such as looms and spinning frames, and even 
steamboats. Putting aside the early experiments of Hero, the 
Marquis of Worcester, Papin, and others, we come to Savery, who 
in 1698 took out a patent for his engine, and in 1699 obtained an 
Act of Parliament extending the term of the patent twenty-one 
years. Savery’s engine first sucked up water a certain height by 
a vacuum and then forced it up higher by steam pressure. It had 
a receiver or cylinder—without any piston—which was alternately 
filled with steam and water. The steam was condensed by a spray 
on the outside of the cylinder, the vacuum so produced sucking 
the water into the cylinder. Steam was then admitted at the top 
of the cylinder, forcing the water out again, and so on. The valves 
were worked by hand. As may readily be imagined, this engine 
was very extravagant in fuel, and its success was very limited. 
Savery used high-pressure steam ; it is said that he even went as 
high as 150 lb. to the inch. Newcomen and Cawley—about 1710— 
made two very important improvements in Savery’s engine. They 
employed a piston to separate the steam from the water in the 
cylinder, and they condensed the steam by injecting water into the 
cylinder instead of by spraying water on tothe outside. The latter 
improvement was accidentally discovered by watching the effect 
of a leaky piston. About this time Potter, an engine boy, devised 
a method of automatically operating the valves, so rendering the 
engine self-acting. Newcomen’s engines were very successful and 
were largely adopted, some of them being of considerable size. 
Thus, one erected in 1721 had a heating surface of 95 square feet, 
and consumed £1000 worth of coal per annum, and another in 1763, 
in which the cylinder was 74in. in diameter with 10ft. 6in. stroke. 
In 1765 Watt made his great invention of the separate condenser, 
but it was not practically employed until more than ten years 
later. Many other improvements were introduced by Watt, 
amongst others jacketing the cylinder, applying an air pump to the 
condenser, working the steam expansively, the double-acting 
engine, the parallel motion, the ball governor, and a high-pressure 
engine with or without a condenser. He also tried surface con- 
densers, but apparently not very successfully. After 1775 Watt's 
engines began to come into general use, and some of them were of 
large size. Thus, as early as 1778 Boulton and Watt erected an 
engine having a cylinder 63in. in diameter with 9ft. stroke, which 
worked a pump 17in. in diameter at a depth of 318ft. In 1781 
Hornblower invented the compound engine. The main changes 
brought about during the nineteenth century have been increases 
in the pressure, the range of expansion, and the piston speed ; and 
of course there have been a multitude of more or less important 
details of construction and arrangement. 

The latter end of the nineteenth century has also been marked 
by the practical application of the rotary steam engine, in the 
form of the steam turbine. The rotary steam engine was first 
invented by Hero nearly two thousand years ago, and in one form 
or another has occupied the thoughts of scores of engineers ; but 
until the last few years it has been of little or no practical use. 
Some of the rotary steam engines are, however, examples of in- 
ventions which, although useless for the purpose intended, have 
proved of great utility in other ways, namely, as liquid motors and 
meters, and as pumps both for liquids and gases. The application 
of the steam engine to marine “ya seeneee was suggested at a very 
early date. Thus, in 1737, Hull proposed the use of one of New- 
comen’s engines for the propulsion of a paddle-wheel boat ; and steam- 
boats, of a sort, were actually built by Jouffroy in 1781 or 1783, 
Symington and Ramsay in 1787, Miller in 1788, and Smith in 1793. 
But steam navigation did not come into anything like general use 
until the latter half of the nineteenth century. Another import- 
ant application of the steam engine is to traction on railways. So 
far as I have been able to ascertain, railways were first introduced 
in the year 1670. The rails were of wood, laid on transverse 
wooden sleepers. Ordinary wagons drawn by horses were em- 
ployed, the wheels having no flanges. No important improvement 
seems to have taken place till about 1767, when the wooden rails 
were first covered by flat cast iron plates. In 1776 flanged rails 
were adopted, ordinary wagons with untlanged wheels being still 
employed. I have not succeeded in finding out who was the first 
to introduce flanged wheels, but they seem certainly to have been 
employed prior to 1800. Railway switches were, I believe, first 
proposed by Woodhouse in 1803. 

The use of steam engines for locomotive purposes seems to have 
suggested itself at a very early date, but the first actual use of a 
locomotive on a railway appears to be that of Trevithick and 
Vivian’s engine—patented in 1802—on one of the Welsh tramways 
in 1804. This was not only the first locomotive railway engine, 
but also the first direct double-acting high-pressure engine. The 
boiler was spherical, with the cylinder inside it. The valve was a 
rotary four-way cock worked by a cam on the crank shaft. Motion 
was communicated to the carrying wheels by toothed gearing. 
This engine worked with some success, although the boiler power 
was insufficient. Stephenson’s improvements brought the locomo- 
tive practically to its present form, although not to its present size. 
These improvements were principally, fixing the carrying wheels 
to the crank shaft, the use of side connecting-rods, the steam 
blast, the use of springs, the link motion, and the application of 
the tubular boiler, which, however, had before been used for other 
engines, 

“Phe substitution of iron and steel for wood in shipbuilding 
appears to belong wholly to the nineteenth century. The earliest 
suggestion I find on the subject is contained in the specification of 
a patent granted to Trevithick in 1809. Composite ships were 
patented in 1839, but did not come into use for several years, when 
they proved a great success, especially for sailing ships, many of 
the most celebrated of the China clippers being built in this way, 
which, however, is now little used. Armour plating was patented 
in 1840. 

The nineteenth century has seen great improvements in lighting. 
Prior to it, candles, generally of tallow, and lamps burning animal 
or vegetable oil, were almost exclusively employed. The Argand 
burner was, however, invented in 1784. In 1792 Murdoch lighted 
his house with coal gas, and in 1798 the works of Boulton and Watt 
at Soho were lighted in this way ; but the invention did not begin 
to come into general public use till 1813. In candles two great 
improvements were made, both about 1830, namely, the use of 
stearine and like compounds, and of the self-snutling wick. 
Improvements in lamps were numerous, and mineral oil replaced 
animal and vegetable oils. Drummond invented the limelight in 
1824, and the use of magnesium was proposed for lighting purposes 
in 1864. The electric light, although invented in 1801, only came 
into general use comparatively recently ; and the latter years of the 
century have seen the introduction of the Welsbach mantle and of 
acetylene. In spite of all these improvements, however, candles 
still hold their own, and the consumption is probably now greater 
than it has ever before been. The introduction of the electric 
light has, in fact, made the public demand more light every day, 
the result being that although the electric light competes seriously 
with other lights, yet its introduction has nevertheless had the 
effect of increasing the demand for them also. Just the same 
thing happened with railways, which it was prophesied would 
exterminate horses, whereas, on the contrary, they, in fact, 
increased the demand. 

Spinning is a very ancient art, and is mentioned in the books of 
Genesis and Exodus, and the spinning wheel has certainly been in 
use for many centuries. Driving the bobbins and spindles 
separately is as old as 1681, and the self-acting mule was invented 
by Crompton about 1779, but he was not very successful, and the 
first really useful self-acting mule does not appear to have been 
built until 1825, Looms for weaving have also been employed from 
time immemorial. Mummy cloth has been found having no less 
than ninety warps to the inch. Power looms came into use in 1790, 
and the Jacquard was invented and introduced in 1800. As in 
most other arts, many improvements have taken place during the 
last hundred years, Perhaps the most striking of these is the 
weaving of two-pile fabrics face to face and then cutting them 
apart. This was suggested in 1824 by Wilson, and was afterwards 


used to a certain extent for carpets, and then Lister—now Lord 
Masham—applied it successfully to velvets and plushes, with the 
result of creating a new and very large manufacture of such 
fabrics in this country. To Lord Masham also, in conjunction with 
Donisthorpe, is due the introduction of wool combing by 
machinery. Prior to their inventions, although crude machines 
had been devised and even used to a small extent, practically all 
wool was combed by hand, whereas now hand combing is unknown. 
Knitting machines and traverse warp machines seem both to have 
been invented in the eighteenth century, but have since been much 
improved and come into more general use. Attempts were also 
made in the eighteenth century to manufacture lace by machinery, 
and net was made commercially, but the first successful machine 
for making ornamented twist lace was not patented till 1809, and 
Lever’s machine not till 1813. Many improvements were made in 
the tirst half of the nineteenth century, and wonderful results were 
produced, but the tendency of modern times has been to abandon 
the use of the more complicated machines, and to make only com- 
paratively simple fabrics. The most noticeable invention of 
modern times is the production of torchon lace on machines very 
similar to braiding machines. ; J 

Printing is another comparatively ancient art, but until 
the close of the eighteenth century it was always per- 
formed by hand, the first patent for the application of power 
being taken out in 1790; but the invention does not seem to 
have been adopted, at any rate at all generally, for a 
considerable time, for we find in the Times of November 28th, 
1814, a statement to the effect that the readers were perusing for 
the first time a newspaper printed by steam-impelled machinery. 
Stereotype printing was invented in 1725, lithography in 1800, and 
cylinder printing in 1790, The improvements of the nineteenth 
century have been very numerous and important, of which the 
following may be mentioned :—Curved stereotype plates by Cowper 
in 1816 ; printing on a continuous web, invented by Rowland Hill 
in 1835, and carried out by MacDonald in the seventies ; and 
Baxter's invention, also made in 1835, which forms the foundation 
of all modern colour printing. 

Another great invention made in the eighteenth century, but not 
largely adopted until the nineteenth, is the hydraulic press in- 
vented by Bramah in 1795. All modern hydraulic machinery is 
based on this invention. 

Small arms and ordnance form a typical subject, for whilst most 
of the ideas on which modern weapons are based are very old, yet 
nevertheless, owing to bad workmanship, the want of proper tools, 
and of minor, yet essential, details, and, above all, the absence of 
a suitable cartridge, these ideas were not utilised until the nine- 
teenth century. Thus rifling and breech-loaders were inven 
several hundred years ago. A breech-loading magazine gun was 
made by Cookson as early as 1586. A breech-loading revolver was 
patented by Buckle in 1717, and a single trigger double-barrel 
sporting gun, having a lock similar in almost all essentials to that 
of the most modern form of weapon, was patented by Joe Manton 
in 1792. The use of fulminate ignited by percussion was patented 
in 1807, but the invention had been employed by others prior to 
that date. It is mainly the invention of the cartridge making its 
own gas-tight joint aud carrying its own ignition, and the substitu- 
tion of steel for iron, that has rendered the modern forms of small 
arms and ordnance possible. Breech-loaders, as above stated, were 
invented long ago, but they did not come into use because it was 
found impracticable to design a breech mechanism which could be 
opened and closed quickly, but which would nevertheless make 
a gas-tight joint. ‘The e-up cartridge for ordnance is now 
often replaced by the obturator, but the obturator was suggested 
by the cartridge, and the idea is the same—namely, that the tight 
joint does not depend on the fit of the breech block. The principal 
improvement in ordnance is the introduction of the divided breech 
screw, but even thisis alleged to have been invented some hundreds 
of years ago. 

Practically no change has taken place in the method of con- 
structing lighthouses in exposed situations since the Eddystone 
Lighthouse was designed by Smeaton in 1756, but great improve- 
ments have taken place in the optical arrangements. The light 
which was first exhibited in the Eddystone Lighthouse on October 
16th, 1759, consisted of twenty-four large tallow candles suspended 
in a chandelier. In the year 1807 the chandelier and candles were 
replaced by a reflector frame fitted up with Argand burners and 
parabolic reflectors of silvered copper. Since then there have been 
further great improvements mainly based upon Fresnel’s invention 
in 1822 of the dioptric and catadioptric methods of lighting by 
means of prisms, and theelectric light is now largely used. 

I have not been able to ascertain when ice or cold were first 
artificially produced, but probably this was done in the labo 
by means of freezing mixtures at a very early date, but I think it 
it certain that refrigerating machines were not commercially used 
until the nineteenth century. The first patent I tind for an ice- 
making machine was taken out in 1824 by Vallence. This wasa 

1 ic acid ine, the vapour of the water being absorbed in 
a vacuum by sulphuric acid. The first patent for freezing by 
evaporation of a volatile liquid was taken out by Jacob Perkins in 
1834, and the —— for a machine employing compressed air 
by Kingsford in 1850. Machines of each of these three types are 
still used. The history of the application of refrigerating machines 
to the carriage of meat on board ship is very curious. Of course, as 
soon as refrigerating machines were invented and came into use, 
it was obvious, or, at any rate, ap to be obvious, that 
they could be used on ship ; but so far as | am aware, 
Huth, in 1869, was the first to attempt the carriage of meat 
from distant parts, employing for this purpose a Windhaussen 
compressed-air machine, but this proved a failure, for although the 
Windhaussen machine had worked successfully on land, it was found 
that it was not suited for the continuous working required at sea, 
by reason of the passages being liable to become choked by ice. 
Attempts were then made by Mort to employ ammonia machines, 
but these also at that time proved to be unsuitable for use at sea owing 
to the leakage of ammonia, which was not only unpleasant, but 
dangerous. In 1877, however, the Bell-Coleman compressed-air 
machine was invented, and almost at once came into use, the trade 
steadily growing, so that only ten years later a million carcases a 
year were imported. The Bell-Coleman machine differed very 
slightly from the Windhaussen machine, and the point of novelty, 
small as it was, had more or less been foreshadowed in another 
specification. 

Chemistry has made very great advances during the past 
century; indeed, during the ter part of the eighteenth 
century chemistry could hardly be called a science, and was of 
little importance as an art. Towards the close of that century, 
however, a good deal was done ; hydrogen was discovered in 1766, 
nitrogen in 1772, and oxygen and chlorine in 1774, and by the end 
of the century some thirty elements were known, as against some 
seventy or eighty at the present time. Perhaps the most striking 
chemical inventions which have had industrial applications are the 
discovery of electrolysis in 1801, by Sir Humphry Davy; of 
benzine, the basis of modern dyes, by Faraday, in 1825; and the 
use of aniline for making dyes, by Perkin, in 1856, In addition to 
these, of course there are thousands of others that have helped to 
build up the great chemical industries of the world. Chemistry, 
indeed, now enters more or less into almost every industry ; arti- 
ficial manures are used in agriculture, metals are extracted from 
their ores by chemical means, and soon. It is a matter for dee) 
regret that one great chemical industry which was started an 
built up in England, has, owing solely to the want of enterprise 
and liberality on the part of our manufacturers, almost entirely 
passed away into foreign hands. I allude to the manufacture of 
artificial dyes. 

The remaining inventions to which I desire to call your attention 
as having had their foundation laid in the eighteenth century, but 
which did not come into general use until the nineteenth century 
are, the first gas engine, invented by Street in 1794, but gas 
engines did not come into general use until about twenty years 
ago. Sewing machines of a sort were used as early as 1/50, but 


102 


THE ENGINEER 


Jan. 25, 1901 


the first practical domestic machines were designed by Howe and 
Thiemonnier about 1865, but were not much used for a good many 
years. Beet sugar was known in 1747, and its commercial manu- 
facture was started in 1800. Several years later large factories 
were set up by Napoleon in order to injure our colonial trade. 
Crude reaping and mowing machines were invented in 1799, but 
such machines did not come into use till the latter half of the nine- 
teenth century. 

Fulton invented a submarine boat in 1796, and successfully con- 
structed one. A demonstration of its use was given by blowing up 
a ship without any visible agency.. We can hardly say, however, that 
submarine boats have ever yet come into general use. Fulton also 
invented the screw propeller in 1798, but it was fifty years or more 
before it was much employed. Balloons were known in the 
eighteenth century, and in 1783 Charles and Robert ascended 3000ft. 
from Paris. 

When reading accounts of the progress of old inventions, nothing 
strikes one so forcibly as the waste of time and money invariably 
caused by breakdowns and bad workmanship. It took Watt four 
years to get a working model made of his steam engine, and more 
than ten years elapsed before he was able to get an engine built 
and in practical work. The cylinder of his first engine was made 
of block tin, for it was found impossible to construct it of iron, and 
several years later we find him writing to his partner Boulton express- 
ing hisdelightatanothercylinder, which he had succeeded in making 
so true that there were very few places in which a half-crown would 
pass between it and the piston. The first thing an inventor had 
to do after completing the design for the details of his invention 
was to build a factory and teach his workmen how to make it. 
This was the case with Boulton and Watt, with Stephenson, and 
many others. Similar difficulties were experienced at much later 
dates, and, of course, have not wholly disap even now. 
The modern rotating printing machine for printing from a con- 
tinuous web, which is now used in the printing of almost every 
newspaper in the world, was invented nearly in its identity by 
Rowland Hill in 1835, but the invention wes then useless, because 
it was quite impossible to make the machine. The paper from 
which newspapers are printed is a strip some miles long, and if the 
cylinders of the machine are not true it is obvious that tue paper 
will gradually work to one side. If the roller is only one- 
thousandth of an inch larger at one end than the other, then after 
a couple of thousand revolutions one edge of the paper will be no 
less than 6in. in advance of the other, and it is therefore clear that 
an error of anything like a thousandth of an inch is not per- 
missible. Now, in Rowland Hill’s day it was impossible to turn 
rollers to a thousandth of an inch, and his machine was a 
failure ; but some thirty or forty years later, MacDonald of the Times 
succeeded perfectly, and now by the use of the emery wheel the 
manufacture of such rollers has become easy. In short, so far as 
regards engineering, perhaps the most characteristic feature of the 
nineteenth century is the introduction and almost universal em- 
ployment of machine-tools. In the eighteenth century machines 
of various sorts had already come a good deal into use, but the 
machine-tool was practically unknown, and in consequence extreme 
difficulty was always experienced by inventors in getting their 
machines accurately made, and the cost was generally excessive. 
The introduction of the self-acting lathe and of the planing 
machine in all their various forms, the emery-wheel, the steam 
hammer, and the hydraulic press, have changed all this, and in 
going over a well-appointed modern engineering shop one is lost in 
wonder in trying to picture the state of things which existed 
before such tools were thought of, and the engineer was dependent 
almost entirely on the smith and the fitter. 

I have now reviewed, in a short and hasty, and, I am afraid, a 
very imperfect way, a few of the more important fields of inven- 
tion. In so doing it is more than probable that I have fallen into 
errors, especially as to the priority and authors of some of the 
discoveries. In view of the fact, however, that almost every im- 
portant inventiop has given rise to a controversy more or less 
bitter as to who was the true and first inventor, I think that this 
is excusable, especially as such errors, if they exist, will in no way 
affect the conclusions I wish to draw. These conclusions are :— 
(1) That invention is a plant of slow growth, a step-by-step pro- 
cess which in many cases takes a hundred, or it may be hundreds 
or even thousands of years, from the start to the finish, and who 
can even now venture to say that any one of the inventions I have 
referred to has reached its final and most perfect form? (2) That 
to properly foster the growth of invention a patent law is essential, 
and that this patent law must protect not only strikingly new dis- 
coveries, but inventions which consist of small details, or in the 

jiecing together of old parts to produce an improved whole. (3) 

bat anything tending to diminish the protection given to in- 
ventors tends also to diminish invention and the progress of 
manufactures, 


CiypE Trust MaNaGersHIr.—The Clyde Trustees have ap- 
pointed Mr. T. R. Mackenzie, who has been secretary of the Trust 
for the past eleven years, to the higher and. more responsible posi- 
tion of general manager. Since Mr. Deas’ death the propriety of 
appointing a general manager has been enforced upon the 

rust, not only through the natural expansion of trade which had 
taken place, but owing to the number and importance of the pro- 
jected new works and extensions. In the last eleven years of Mr. 

ith’s managership of the Trust, the revenue collected amounted 
to £3,028,494, and in the immediately following eleven years, 
while Mr. Mackenzie had been in office as secretary, and discharged 
nearly every duty which would have fallen to the general manager, 
the revenue collected amounted to £4,289,695, an increase of 
£1,261,200. This showed an actual average annual increase of 
£114,654 during these last eleven years over the best previous 
eleven years which the Trust ever had. 


TRIAL OF SALVAGE PLANT.—We understand that the salvage 
saad recently constructed by Merryweather and Sons for the 

ver Harbour Board, illustrated and described by us in our issue 
for December 7th, has passed with great success through the 
official trials carried out under the superintendence of Captain Iron 
before he finally accepted the plant. It will be remembered that 
the special feature of the plant is the boiler, which is less than half 
the weight and occupies less than half the space of boilers which 
have been previously used for salvage purposes, The boiler is of 
Merryweathers’ water-tube type, and all trials as to the actual 
quantity of water pumped having been completed at the makers’ 
works, a twelve-hours’ trial with salt water was considered neces- 
sary in order to see how the boiler would behave with sea water. 
These trials took place at Dover on the 16th and 17th inst., and 
were a most decided success. No hitch occurred during the whole 
of the trials. The boiler kept the pumping engine well supplied 
with steam at a pressure of 100 lb. per square inch, the contract 
being 80 lb. per square inch. Not the slightest sign of priming 
was apparent during the whele of the twelve-hours’ run. At the 
end of this period the boiler was opened in order to ascertain what 
amount of salt had been deposited ; it was found that the deposit 
was so thin as to be quite inappreciable, it being less than the 
thickness of a sheet of tissue paper. As a matter of fact, the 
makers of the boiler inform us that even this slight amount of 
deposit was really the result of thirty-two hours’ steaming, as 
although the official test was only twelve hours’ duration, the boiler 
had previously been tested for twenty hours with salt water at 
their works, and no cleaning took place between the trials. The 
makers think that, considering it appears to be impossible to use 
salt water in the water-tube boilers in the Navy, a successful trial 
of the water-tube boiler using salt water, as reported above, is of 
considerable interest, not only to users of salvage plants, to whom 
the matter is of the greatest importance, but also to engineers 
generally, We may add that as regards naval boilers, Mr. Yarrow 
proved some years ago that it was quite practicable to work for as 
much as thirty hours with sea water without risking a tube. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE iron and steel market in this part of the kingdom continues 
to favour buyers, and, as far as can be well seen just now, is likely 
to do so for some time to come. Still buyers do not seem disposed 
to enter the market with any vigour, and it has been a long time 
since new business was so slack as now. The truth is, that the 
works are quiet all over the district, and it is only by sacrificing 
prices that the owners can get orders to keep them going. ‘The 
shipping trade is dull, and the home trade is restrained by the 
impression which exists amongst consumers that we have not yet 
seen the bottom. 

In regard to common bars the Association standard—£8—is, it 
is every week becoming increasingly plain, an impossible price, 
except under special circumstances. Indeed, £7 10s. is now a 
good figure for this quality of iron. This corresponds with the 
quotations in other districts, for the rumour that Lancashire bars 
have also been reduced to £7 10s. proves to be correct. Middles- 
brough bars are down to the same price, and North Staffordshire 
bars have been brought down to £7 15s. The utility of retaining 
the South Staffordshire unmarked bar standard at £8 is therefore 
scarcely apparent. Especially is this so, as Belgian bars are 
reported to have been offered at £5 2s. 6d., delivered in this 
district. Good orders for common bars of local make could doubt- 
less be placed at £7 if makers would accept such a figure, but this 
they at present absolutely refuse to do, notwithstanding that even 
£7 would be £1 per ton above the pre-boom rates. 

The drop in Staffordshire marked bars at the opening of January 
from £10 10s. to £9 10s. is scarcely regarded as sufficient to inspire 
confidence in the stability of present prices in Staffordshire. 
Particularly is this the effect upon the export market, from which 
valuable orders are regularly received. It is, however, admitted 
both by home consumers and by export merchants that, while the 
value of fuel remains so little altered as at present, no larger 
reduction in bars can be yet awhile reasonably expected. Taking 
Staffordshire marked bar prices for the last twenty years, the 
average seems to have been about £8 per ton. The highest and 
lowest were respectively £11 10s. and £7 per ton. 

The slump in unmarked bars has been very noticeable. Last 
April this material touched a maximum of £10 15s.—the highest 
point of the boom—but now the Association price is no more than 
£8 nominal. 

A slightly better feeling exists this week in respect of sheets. 
Rather more inquiries are mentioned, but as yet the inflow of 
actual orders has not correspondingly improved. It cannot be 
gainsaid that, generally speaking, prospects in this important 
branch are most discouraging. Many of the mills remain entirely 
closed, and with prices as now there is little or no prospect of their 
being restarted yet awhile. The sudden fall in selling values has 
certainly hit this branch of the trade harder than any other. 
Prices have dropped from about £11 10s. for sheets of 24 w.g. to 
—at the present time—£8 5s. per ton. Some makers are quoting, 
it is true, £8 10s. and £8 12s. 6d., but these figures are scarcely 
more than nominal. Sheets of 27 and 28 w.g. are quoted £9 2s. 6d. 
to £9 5s, per ton. Galvanised corrugated sheets are maintained 
at an average of £12 f.o.b. at outports. 

Pig iron is stagnant. Consumers are indisposed to give out 
orders except for the smallest necessities. Under these circum- 
stances stocks are accumulating in makers’ hands. Any further 
decline in values is, however, checked by the firmness of the coal 
market. Current values may be named as :—Staffordshire cinder 
forge, 50s. per ton ; part-mine, 50s. to 52s. 6d.; all-mine, 55s. to 
603.; best ditto, 80s. to 90s.; and cold blast, 110s. Northampton 
and Leicestershire forge pigs are quoted Sls. to 53s. per ton, de- 
livered in the district ; Derbyshire, 52s. 6d. to 54s.; and North 
Staffordshire forge, 54s. to 55s, 

The chief difficulty in the way of business at date is still the 
exorbitant rate for fuel. A reduction of 1s. 6d. to 2s. 6d. at 
most, as compared with the highest price ironworks forge coal 
reached last year, is a small matter compared with the great 
increases that were made. The revisions of iron prices which 
have already taken place have more than absorbed the ease ex- 
perienced in the fuel directicn. 

Engineers and machinists have not had the copper market so 
much in their favour as now for a very long while past, and in 
some circles they might be tempted to make the most of their 
opportunity. But whether the metal has come down to the 
bottom it would be very unsafe to suggest. Consumption con- 
tinues large ; but so far consumers of refined copper confine their 
purchases to their immediate requirements. From £73 5s, for 
cast at the opening of the year, standard has gradually fallenaway 
to £71 2s. 6d. this week, in the absence of much demand for war- 
rants. Tough is quoted £75 5s. to £75 15s. 6d.; best selected, 
£78 5s. to £78 15s.; and strong sheets £86. American stocks, 
which exercise so considerable an influence upon this market, are 
advised as 15,000 tons, as contrasted with 39,600 tons just a year 
ago—a great contrast truly. The arrivals in England and France 
for the first fortnight in this month are returned as 7178 tons, ang 
the deliveries as 8111 tons. New York quotations at date are 
understood to stand at 17 cents per pound for Lake ingots, and 
16} cents per pound for electrolytic copper. 

In the railway rolling stock branch in this part of the kingdom, 
business continues as it has for some time past been, being tolerably 
active, and the orders in hand in many cases ensure steady 
employment for some months ahead, There is an excellent 
demand still for railway wheels and axles, and some of the works 
devoted to this line keep very busy. In the wrought iron and 
steel tube trade, and also in seamless tubes, there is a fairly large 
turnover at date, but prices in the latter branch especially are said 
to be unremunerative. In the patent wrought iron and steel tube 
department, too, prices have greatly fallen, and are now the 
subject of much competition. 

Imports of American manufactures continue to increase. 
This applies more particularly to unwrought steel, of which our 
imports have lately quintupled. But the United States are not at 
the moment carrying off so many orders for general machinery, 
and there are signs of a certain slackening of American competi- 
tion in various colonial and foreign markets. 

In the shipping department of the Birmingham hardware trades 
business is slightly better at the moment, though the orders 
distributed are of small value, and evidently restricted in most 
cases to the satisfaction of immediate wants. Some of the largest 
merchants report that buying is always slack in a falling market, 
and that as prices—more particularly of iron and steel goods—are 
evidently coming down just now with the cost of iron and fuel, 
there is no disposition to buy for stock. With the Australian 
Colonies, however, we are still doing a good turnover, which is 
likely to increase with the federation of the Colonies, and the 
recovery of the wool market now observable. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—It would seem just now quite impossible to attempt 
any forecast of the immediate future in the iron and steel trades 
of this district that could be at all reliable. On the one hand 
there is a continued downward move in prices, which is restricting 
buying to the barest necessities; and on the other a steadily 
lessening output, owing to producers not being able to cover the 
cost of production. The question which presents the great diffi- 
culty is whether lessened output may check the downward 
tendency of the market, and bring about a recovery in prices, or 
whether a general trade depression has set in which will force 
prices to a still lower point than they have yet reached. Certainly 


no definite reply could at present be given to this question, and 
the only safe course which seems open to both buyers and sellers is 
to act as cautiously as sible—a policy which, with very few ex- 
ceptions, is being rigidly adhered to, 

As to the situation outside the market, there is undoubtedly some 
cause for anxiety as to the future. The high rate of wages is one 
difficulty in the way of reducing the cost of production which 
would seem to be absolutely necessary to meet the present require- 
ments of trade. The workmen, however, evidently do not recog. 
nise the necessity, and both in the engineering and coal trades 
there are agitations going on, the object of which is indirectly to 
still further enhance the rates of remuneration. The coalowners 
are probably in the position to make temporary concessions, but in 
other branches of industry the time would seem to have passed 
when wages, either directly or indirectly, can be pushed up to any 
higher level, the tendency being rather in the opposite direction, 
So far as the general engineering trades are concerned, there is un- 
doubtedly a continued tapering off in the weight of new work 
giving out, and only in one or two special sections, to which refer- 
ence has ee been made, such as locomotive and railwa 
carriage building, and electrical enginecring, is the exceptional 
activity, previously so general, being maintained, 

Although here and there rather more business stirring was 
reported on the iron market at Manchester on Tuesday, it 
can scarcely be said there is any real improvement in the position 
generally, Even where there is some apparent increasing briskness 
of business it is admitted that the buying is still only for the very 
smallest parcels, and even large users tik heat? requirements before 
them continue buying only from hand to mouth. Where they are 
induced to purchase beyond this, it is only at special and excessively 
low-cut figures. For local and district brands of pig iron makers’ 
prices remain without quotable change, but these scarcely represent 
the basis upon which business is being put through in the open 
market. Lancashire makers quote about 57s. 6d., less 24, Lincoln- 
shire makers 53s, net, with Derbyshire about 59s. to 5s. 6d. net 
for No, 3 foundry, delivered Manchester. There are, however, 
forward sellers of Lincolnshire amongst merchants at much below 
makers’ quotations. Forge qualities remain nominally at about 
54s. 6d., less 24, for Lancashire, 52s. 8d. net for Lincolnshire, and 
about 523, 6d. to 53s, net for Derbyshire, delivered Warrington. 
Finished iron makers, however, are just now buying so little that 
there is scarcely any real test of prices, except that it is reported 
they can buy at under the above quotations. For Middlesbrough 
iron prices vary a good deal from about 56s. 4d. and 56s, 10d. as open 
market prices, up to 57s. 10d. and 58s. 4d. as makers’ quotations, 
delivered by rail Manchester, with sellers prepared to book forward 
at considerably below these figures. Very much the same remark 
applies to Scotch iron, which, delivered Manchester docks, could be 
bought at about 63s. to 64s, net for Eglinton and Glengarnock. 
In American iron some low sales are reported, but the general 
quotation remains at about 62s. net for good foundry brands, 
delivered Manchester docks. Although with the close of the 
cotton season the large arrivals will probably cease, it. is expected 
that fair quantities may still be imported all through the year in 
lumber vessels trading to Liverpool and the Manchester docks, 

In the finished iron trade the only change of any moment is a 
further drop of 10s. per ton in hoops, which are now quoted 
£8 2s. 6d. for random to £8 7s. 6d. for special cut lengths 
delivered here, and 2s, 6d. less for shipment. For bars the basis 
list rates remain at £7 10s. Lancashire, and £7 10s. to £7 lis. 
North Staffordshire qualities, delivered here. Prices for sheets 
vary considerably, and are scarcely quotable on any definite basis. 
Manufacturers report a moderately increased business coming for- 
ward, but it is still of very limited weight, and forges are only 
being kept going about half-time. Nut and bolt makers state that 
there is a slackening off in the general demand, and following the 
drop in finished iron, they have reduced their list rates 20s, per 
ton. 

The position as to business in the steel trade continues very 
unsatisfactory, with prices extremely irregular both for raw and 
finished material. In hematites there has been a further con- 
siderable drop, 72s., less 24, being about an average makers’ 
quotation for No. 3 foundry qualities, delivered here, but there 
are even lower sellers than this. Local made billets are not 
quoted more than £5 5s. net, whilst foreign billets could be bought 
under £5 delivered here. Steel hoops have been reduced 20s., 
ordinary random lengths delivered in this district being now 
£8 10s. Steel bars are not actually quoted under £7 upwards, 
according to section and quality, and £7 is also the minimum 
quoted price for common steel plates, but business at under these 
figures continues to be reported in the market. For steel boiler 
plates the average quotation remains at £7 l5s., but £7 12s, 6d. is 
een as a price at which anything like good orders could be 
placed. 

Immediately the grave condition of the Queen became known, 
and prior to the announcement of the death of Her Majesty on 
Tuesday, the President of the Manchester Association of Engineers 
—Mr. Henry Hodgson—decided that under the circumstances the 
anniversary dinner of the Association, which had been fixed for 
to-morrow—Saturday—should be postponed, and a circular was 
accordingly sent to all the members announcing an adjournment 
until such subsequent date as might ultimately be arranged. 

In the coal trade the conditions just now prevailing both as 
regards requirements for house - fire consumption and for the 
principal coal-using branches of industry scarcely present a very 
satisfactory outlook generally, and it is perhaps not surprising 
that there should be a good deal of pressure on the part of 
buyers for lower prices. So far as this district is concerned the 
situation remains fairly strong, and there is generally a good local 
demand for all descriptions of fuel, which would keep collieries 
well employed. The situation in other districts, however, is 
evidently not so satisfactory, and surplus supplies are being sent 
in to the Lancashire markets at very low competing prices, which 
are undoubtedly weakening the positioa of local collieries. This 
is confined largely to the inferior classes of fuel, and is not felt to 
any appreciable extent in the round coal trade, which, with the 
absence of stocks in all the better qualities, remains generally 
firm. 

With, however, the lower qualities of round coal in less pressing 
request for house-fire consumption, the not more than moderate 
demand for iron-making, steam, and general manufacturing 
purposes, and the slackness in the shipping trade, is necessarily 
being more felt, but there is no large surplus at all necessitating 
any real pressure to sell, and 12s, to 12s, 6d. still represents the 
average quoted pit prices for steam and forge coal. 

The reports with regard to engine fuel vary considerably. 
Some collieries have practically nothing to offer on the market 
beyond what they are supplying to their regular customers, whilst 
at others slack is beginning to accumulate, and the continued 
holding back of the usual large contracts does not tend to improve 
the position. The better qualities of slack, however, meet with a 
ready sale, and for these prices are steady at about 10s. to 10s. 6d. 
at the pit, with some special sorts still fetching lls. In the 
lower qualities, however, there is a good deal of keen competition 
from outside districts, and with buyers able to purchase supplies, 

articularly from Derbyshire and Staffordshire, at prices much 

low local quotations, this is necessarily tending to cut up busi- 
ness. For common slack 9s. 6d. to 10s. are still the minimum 
quoted prices in the Lancashire district, but the low-cut rates at 
which slack is offering from other quarters are rendering business 
in some cases difficult to secure, and occasional special quotations 
are reported to retain regular customers. With regard to some of 
the principal contracts for slack, negotiations are in progress, and 
it is expected that a basis may be arrived at which will lead to 
some considerable business being settled at an early date, 

For shipment only a slow inquiry comes forward, but prices 
are without quotable change, remaining nominally at 14s, 6d. for 
unscreened to 15s, 3d. for screened steam coal, delivered Garston 
docks or High Level, Liverpool, but buyers report they are able te 
purchase at under these figures, 
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So far as Lancashire is concerned, there is no quoted change in 
coke prices; the situation is, however, weakened by the 
easing down in other districts, Lancashire furnace cokes remain 
at about 18s. to 20s., and best foundry qualities 28s, to 30s. per ton 
at the ovens. 

The annual report of the Manchester Coal Exchange, which has 
this week been issued to the members, states that the committee 
is pleased to record continued progress.~ Although in the actual 
number of members there has been a slight decrease, the revenue 
was in excess of the previous year. The statement of accounts 
shows a revenue from members’ subscriptions, rent of rooms, 
sample boxes, and advertising spaces, &c., amounting to £697, 
and an expenditure of £642, leaving a balance to profit and loss 
account of £55, The general balance account shows assets, includ- 
ing £1505 invested in railway and corporation stock, of £2024. 
Mr. J G. Freeman, of Barnsley, is unanimously nominated as 
president ; Mr, Joseph Hodgson, of Tyldesley, as vice-president ; 
and Mr, Ralph Peters, of Tyldesley, the retiring president, as 
treasurer for the ensuing — 

Barrow.—The trade in hematite pig iron has fallen off consider- 
ably, and business seems likely to get worse rather than better, 
but smelters are resisting as far as they can the increased railway 
rates now in vogue and the heavy cost of raw material, the latter 
not having come downin price in equal ratio with the market value 
of pig iron. Only thirty-three furnaces are in blast, compared 
with forty-seven in the corresponding week of last year. akers 
are now quoting mixed Bessemer numbers at 62s, to 63s. per ton 
net f.0.b., and warrant iron is at 58s, 11d. net cash sellers, 58s. 10d. 
buyers, It is believed prices will go down to 50s. before the spring 
season opens, and there are hopes that at that time a fuller 
demand for pig iron will arise. Stocks are now at 34,001 tons in 
warrant stores, being an increase of 1410 tons on the week, and an 
increase of 11,391 tons since the beginning of the year. There is 
not much business doing in forge and foundry iron. 

Iron ore is in good demand, although fewer furnaces are in blast, 
but a much smaller consumption of foreign ores is noticeable. 
Good native sorts are at 15s. to 16s. per ton net at mines, while 
Rubio ores are at 17s. net at West Coast furnaces. Some large 
stocks of foreign ores are held. 

The steel trade is in a weak position, as, although the mills are 
working five days a week, makers are not well off for orders, and 
the demand for rails, plates, and other products is not large; 
indeed, much of the business which it was thought would be 
placed early this By is deferred altogether. Foreign competition 
1s keenly felt, and the American and German makers are under- 
selling British makers in both rails and plates. It is quite evident 
there will have to be a great reduction in the cost of raw materials, 
labour, railway rates, and other elements of expense, before 
makers can again hope to do any considerable volume of business 
in the open market. 

There is nothing new to report in the shipbuilding and marine 
engineering trades, but extensions and improvements are going on 
at the Barrow works, which indicate that a brisk trade is expected. 

The shipments from West Coast ports for the past week show 
that the trade is only moderately employed. The iron shipments 
represent = 859 tons, and steel totals up to 7161 tons. This 
compares with 16,575 tons of iron and 9308 tons of steel in the 
corresponding week of last year, a decline in iron of 15,716 tons 
and in steel a decrease of 2147 tons. The shipments this year 
represent 17,398 tons of iron and 28,330 tons of steel, compared 
with 62,255 tons of iron and 25,992 tons of steel in the correspond- 
ing period of last year, a decrease in iron of 44,857 tons, and in 
steel an increase of 2338 tons, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE colder weather has been succeeded by winds and rain, and 
the milder conditions have checked the demand which had set in 
for house fuel. The pits are working fairly well, at several 
collieries full time being made, and the heavy output finds a ready 
market in most instances. The outlook in the Yorkshire coal trade 
is somewhat unfavourable ; the season of the year is against any 
marked improvement in household sorts, and the condition of trade 
points to less manufacturing fuel being required. At the same 
time coalowners are psy ag to give another advance of wages on 
the first making-up day in February. This advance, which follows 
that made on the first making-up day of January, brings miners’ 
wages to the abnormal height of 60 per cent. advance on the stan- 
dard of 1888, This is a situation of extreme delicacy. Consumers are 
holding their hands in the hope of getting supplies at a cheaper 
rate. Railway companies have been relieved of one half the 
advance imposed last year, and other large consumers are resolute 
in their efforts to compel a reduction in values. 

The condition of the iron trade, in which prices are still 
tumbling, makes the ironmasters’ position strong in requiring a 
reduction ;in fact, there is at this moment not one of them who 
is not restricting his requirements absolutely to the barest point. 
To add to the difficulty, the Scottish colliery owners are asking the 
Conciliation Board for a large reduction in wages. At the same 
time, Mr. Benjamin Pickard, M.P., President of the Miners’ 
Federation, and chief representative of the men on that board, has 
publicly declared the concession of 2s, 6d. a ton made to the rail- 
way companies on the three months’ contracts which expire at the 
end of March will not be taken into account in any claim for 
lower remuneration. There is thus too much fear that there is 
trouble ahead in the coalfield. 

Quotations for house fuel do not alter appreciably. Best Silkstones 
fetch 14s. 6d. to 15s. per ton; Barnsley house, 14s. to 14s. 6d. 
per ton. There is much less doing in steam coal, although the 
railway companies are receiving a fair average tonnage, and the 
inland trade is not so weak as is generally stated. Rates under 
contract are 13s, 6d. to 14s. per ton, but coal can be bought in the 
open market for less money. Last year the positions were 
reversed, those who had to purchase in the open market having to 
pay much dearer than consumers who were fortunate enough to 

ave made contracts, 

For engine fuel there is a good demand, both for Lancashire and 
Yorkshire, but it is not quite equal to the output. Nuts are now 
making 9s. 6d. to 10s. 6d. per ton ; screened slack, from 7s. 6d. per 
ton ; pit slack, from 6s. 6d. per ton. In the coke trade the con- 
dition of affairs is far from satisfactory. In spite of the extinguish- 
ing of many ovens, the output is still more than is required by the 
market, and values are declining continuously. Ordinary coke is 
hard to dispose of at 14s. to 15s. a ton. 

Ironmasters state that they must have cheaper coke if they are 
to meet the altered situation in the iron trade, and there is some 
talk, unless they get what they require, of setting down Lincoln- 
shire furnaces generally. The iron trade, indeed, continues to go 
from bad to worse. Prices are shrinking almost every day, makers 
everywhere diminishing prices to give relief in the trade by 
touching bottom values, in the expectation that a revival of conti- 
dence may bring about a more satisfactory state of affairs. It is 
no secret that makers are now offering both pig iron and finished 
iron at less than it costs them to produce, They state that they 
cannot help themselves, as, by keeping up their output, they keep 
down their expenses, and thus pes a larger loss. Quotations 
to-day are as follows:—West Coast hematite, 72s. 6d. to 74s. 
per ton; East Coast hematite, 72s. to 73s.; Lincolnshire No. 3 
foundry, 56s, to 57s.; forge ditto, 51s. to 52s.; Derbyshire No. 3 
foundry, 56s. to 57s. 6d.; and forge ditto, 51s. to 51s. 6d. per ton. 
As indicating the shrinkage in the iron market, it may be men- 
tioned that these —-. are at least £1 per ton less than ruled 
six months ago. e drop is even heavier in respect to bars, which 
are quoted £7 10s. to £8, and sheets stand to-day at £8 15s. to 
£9 5s.; six months ago bars readily fetched £10 15s. to £11 5s., 
and sheets £12 to £12 5s, 

There is no improvement to report in the crucible steel trade, 


Orders are very light, and they are few and far between. There 
is little prospect of any improvement in the immediate future. 
In some of our East-end districts, where the men were given more 
holidays than they wanted, it has been found necessary to open 
relief funds, the surest indication of the straits to which steel 
workers are reduced. There is rather more doing in the other 
grades of steel, but no pressure is reported in any direction, and 
the outlook in this staple trade is very gloomy. The close of the 
South African war would be the first factor to encourage a revival, as 
the markets there would be rapidly extended, in addition to those 
which, through military operations, are now closed. 

In the lighter industries there is a fair amount of work doing. 
In cutlery manufacturers are not so hopeful of being very busy 
during the opening quarter of the year. The work now in hand 
is mainly in lower-priced descriptions of goods, and a sure indica- 
tion that the cutlery trade is not prosperous is the dulness in 
ivory. The ivory sales, which are held at the end of this month 
and the beginning of the next at Liverpool, London, and Antwerp, 
are expected to yield supplies at lower prices. Antwerp is rapidly 
developing as the chief ivory market. Liverpool is the last of the 
three. London is expected to be offering for sale some 70 or 
80 tons, but at Antwerp it is probable the weight will be 100 tons, 
the chief source of supply for that market being the Congo. 

In the silver and plating trades the holidays have been unduly 
prolonged, simply on account of lack of work. At several of our 
large establishments operations were not resumed until last week, 
and full time is far from being general at any of them. There is 
again a demand for solid silver goods in preference to electro-plate. 
The business in solid silver is very sensitive to the rise or fall of 
the sterling metal. Silver has been slightly cheaper of late, and 
there has been greater call for silver goods. 

The directors of the Great Central Railway Company have 
elected Mr. H. Worseley Taylor, Q.C., M.P., to fill the vacancy 
on the Board caused by the resignation of Mr. Alfred M. Watkin, 
and they have also elected Mr. E. H. Fraser, D.C.L., of Notting- 
ham, to the vacancy recently created by the retirement, from 
reasons of ill-health, of Sir E. W. Watkin, Bart. 


NORTH OF ENGLAND. 


(From our own Correspondent.) 

Tue event this week which has attracted most attention has 
been the collapse of combination of the makers of ordinary 
Cleveland pig iron, which was arranged only a fortnight ago to 
regulate prices. The organisation, which had no connection at all 
with their regular association, and, moreover, only included the 
firms in the Middlesbrough district, has had an exceedingly short 
life, but it was long enough to show that the efforts of makers 
were of no avail to stop the downward trend of prices, any more 
than they did when the output was reduced by the blowing out or 
damping down of 15 per cent. of the furnaces in operation. A 
rather better state of business seemed to be setting in during the 


first week of the year; makers sold considerable quantities of No. 3. 


Cleveland pig iron at 49s. per ton, and having numerous inquiries 
also, they entered into an arrangement among themselves to fix 
the prices, and bound themselves till the 22nd inst. not to sell any 
No. 3 Cleveland G.M.B. pig iron at less than 49s. 6d. per ton, with 
other qualities in proportion, thus raising them 6d. per ton. The 
consumers, merchants, and other buyers apparently resented this 
action, for they practically ceased to give out orders, so that, 
during the fortnight of the combination’s existence scarcely any 
sales have been made, and those who have been in urgent need of 
small lots of iron have gone to second hands for it, as they could 
there get it on more favourable terms than was indicated by the 
official quotation of the ironmasters. The attempt to regulate 
prices by combination has been a complete failure, and at the 
meeting of the syndicate on Tuesday last it was decided to 
abandon it, and allow the firms to take whatever price they can 
realise. It was thought that the ironmasters would have made a 
longer fight of it when they had entered upon the struggle, but 
evidently there are among them some who cannot afford to stock 
iron, and must sell. 

If prices continue to decline it is on the cards that more furnaces 
will be stopped. As has been reported in this column, 15 per 
cent. of the furnaces in the North of England have recently been 
either blown out or damped down, but more notices have been 
given to the men. The North-Eastern Steel Company, who 
stopped two furnaces at the Askham Ironworks, Middlesbrough, 
last quarter, have given notices to the men at the other two 
furnaces, but it is not yet decided whether either will be actually 
stopped; that will depend very inuch upon the course of the 
market within the next fortnight. The giving of the notices leaves 
the firm free to take what steps they deem best. It is probable 
also that Bolckow, Vaughan, and Co., who recently stopped three 
furnaces, will cease operations at another. Then Palmer's Ship- 
building and Iron Company, at Jarrow, which has three furnaces in 
operation out of five built, has given notices to the men employed 
at the three furnaces, and in any case one will be stopped for 
repairs, while as regards the other two it will depend upon the 
market whether they are kept going. If the above-named fur- 
naces are all stopped, the number in operation in the North of 
England will be reduced to 76, as against 97 at the commencement 
of last quarter, and this will be a smaller number than has ever 
been reported at any time for more than thirty years, except dur- 
ing the Durham miners’ strike of 1892. Few makers can afford to 
go on without some change in the present unsatisfactory state of 
affairs. It is calculated that the cost of production now cannot 
be less than 55s. per ton, and yet selling prices have dropped to 
48s. 6d. for early f.o.b. deliveries of No. 3 Cleveland pig iron. It 
is worse making iron at such figures, and having to put some of it 
into stock, when the chances are that lower prices still will have to 
be accepted for what is being stocked. 

An endeavour to bring cost down is being made by the Cleve- 
land mine owners, who are nearly all proprietors of blast furnaces. 
They had a conference with the representatives of the miners, and 
proposed that wages should be reduced 10 per cent. They dwelt 
upon the serious fall in prices of pig iron, and the poor prospects. 
The men represented that on the strength of the extraordinary 
rise in selling prices they might have gone in for considerably 
larger advances of wages than was the case. They expressed 
their willingness to agree to 5 per cent. reduction, but that did 
not satisfy the employers, and it was arranged that the general 
body of miners should be consulted, and an answer given at a 
further conference to be held next Monday. 

The price of No. 3 Cleveland, G.M.B., pig iron has dropped this 
week frem 49s. 6d. to 48s. 6d. per ton, and the reduced figure is 
taken not only by second bands, but also by makers themselves, 
and consumers will not buy for delivery forward at this, as they 
look for still lower rates. The lower qualities of Cleveland pig 
iron are relatively cheaper than No. 3, as they are more plentiful. 
Thus No, 4 foundry iron is at 47s. 6d.; grey forge at 46s. 6d.; and 
mottled and white at 46s.; while No. 1 is down to 50s. 

Makers of East Coast hematite pig iron have not been so badly 
hit by the slackening of trade as the producers of ordinary Cleve- 
land pig iron, for while the prices of the latter have fallen 30s. 6d., 
those of hematite pig iron have declined 22s. 6d. per ton. If the 
vsual difference between Cleveland and hematite pig iron prices 
were ruling the latter would to-day be sold at 58s. 6d. per ton for 
mixed numbers, whereas 64s. 6d. is being realised for them, and 
65s. is generally quoted. The output of hematite iron makers is 
pot so much in excess of requirements, and stocks are very small. 
Freights having further declined, Rubio ore has been reduced to 
16s. per ton, delivered Tees or Tyne ports. Gellivara ore has been 
reduced, the prices now ranging from 14s. 94d. to 19s, 74d., accord- 
ing to grade, delivered at North-East ports. 

ig iron shipments from the Cleveland district continues very 
unsatisfactory, and it is specially disappointing that they are so 
poor to Scotland, considering that Cleveland prices are so much 


cheaper than Scotch. But recently Scotch have been declining 
more rapidly than Cleveland, for, whereas they were 9s. to 10s, 
above the latter a short time ago, now they are only 6s. above 
The deliveries to the Continent are very unsatisfactory—much 
below what they were in the first month of last year. The total 
shipments of pig iron this month to 23rd reached 40,299 tons, as 
against 35,875 tons last month, and 67,199 tons in January, 1900, 
also to 23rd. In spite of the decrease in the output of Cleveland 
pig iron, stocks in the public warrant stores continue to increase 
rapidly. Connal’s on the 23rd held 52,719 tons of Cleveland pig 
iron, 10,522 tons increase this month, and 42,236 tons increase 
since stocks began to increase in September last. The stock of 
hematite pig iron, which for over six months prior to the 22nd was 
stationary at 555 tons, has been reduced 150 tons since. 

Mr. Arthur Windsor Richards has been appointed works 
manager at the Cleveland Iron and Steel Works of Bolckow, 
Vaughan, and Co., Limited, Middlesbrough. Mr. James Crawford, 
who for the last eighteen months has been assistant manager at the 
above-named works, has been appointed manager of the Harrington 
Ironworks. 

The producers of manufactured iron and steel complain of the 
slackness of trade, but after all they are not so badly off as their 
competitors, either in Scotland or the Midlands, though in the 
last-named district they have been getting higher prices than in 
the North of England, and the reductions made a short time ago 
only bring down the rates to what they have been for some time 
here. Still orders are very scarce, and are obtainable with 
difficulty, as consumers do not seem to be disposed to pay present 
prices. The rail department appears to be the most seriously 
affected by the dulness. The North-Eastern Steel Works, 
Middlesbrough, after a three weeks’ stoppage, has resumed opera- 
tions, but some of the hands have received their notices. It is 
difficult to say at what prices producers would do business, but 
their nominal price for heavy steel rails is £5 17s. net at works. 
The same report is given relative to all other kinds of railway 
material, and chairs have been reduced to £4 net at works, at 
which business has been done, and the tendency is still downwards. 
Commen iron bars are at £7 10s., best bars at £8, best best bars 
at £8 10s., iron and steel ship angles at £6 15s., iron ship plates at 
£6 12s. 6d., steel ship plates at £6 15s., steel hoops at £8 10s., all 
less 24 per cent. f.o.t. The directors of the Consett Iron Company, 
Limited, have decided to pay an interim dividend of 15s. per share 
to the ordinary shareholders, which is at the rate of 20 per cent. 

— and 4s, per share to the 8 per cent. preference share- 

olders. 

Arthur Gladstone and Co. have decided to remove their rivet, 
&c., works to a site near the Stockton Railway Station, and adjoin- 
ing the Phoenix Works, as on their present situation there is no 
room for extensions, and better railway accommodation will be 
obtained. Richardsons, Westgarth, and Co., Limited, are about 
to greatly enlarge their engine works at Middleton, near Hartle- 
pool, and will build new offices there at a cost of some £10,000. 

The coal trade has become less favourable generally, demand 
having considerably slackened, especially on export account, and 
prices are easier. A good many of the collieries have idle time, 
and generally it is difficult to keep the pits in full work. Prices 
accordingly are easier than they were last week, and, in fact, are 
lower than any that have been reported for a long time. Best 
steam coals are down to 12s. 6d. per ton f.o.b., with smalls at 
6s. 6d., and gas coals have been sold at as low a figure as 11s. 6d. 
per ton f.o.b., but the regular price seems to be 12s. 6d. Prices, 
in fact, of all kinds of coal are very variable, and are regulated 
altogether by the state of the owners’ order books. In many cases 
there is considerable pressure to sell. Bunker coals are offered 
freely at 11s. 6d. — ton f.o.b. Coke is further reduced in price, 
foundry qualities being sold at 19s. per ton f.o.b., while coke for 
blast furnace purposes can readily be got at 15s. per ton at the 
furnaces on Teesside, and even 14s. 6d. has been taken, and for a 
good quality too. 

The death is reported of Mr. George Baker Forster, of Cor- 
bridge-on-Tyne, one of the leading mining engineers in Northum- 
berland, and head of the company owning the Cowper group of 
mines. He was the son of Mr. Thomas Emmerson Forster, who 
was equally celebrated as a mining engineer. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE is little or no improvement in the state of the iron trade 
this week. The finished iron and steel works are only now getting 
into full working order. The holiday has been prolonged much 
beyond what has been usual, owing to the absence of inquiry and 
the high prices of fuel. Coal masters have been most reluctant to 
reduce their prices. On the other hand, the manufacturing con- 
sumer is obliged to retrench expenditure, else with the great 
reduction in his prices he might as well close his works. There is 
accordingly a pull going on between the interests of the coalowner 
and the consumer, which, it is thought, can only end in further 
reductions of coal prices. 

The pig iron warrant market has been weak. At the beginning 
of the week, with a poor demand for iron, the prices gave way still 
further, and although there has since been a slight improvement, 
the demand is too poor to admit of any very decided firmness in 
the market. Users of raw iron are purchasing in the smallest 
possible quantities, and then only when it is absolutely necessary. 
Business has been done in Scotch warrants from 52s. 9d. to 53s. 9d. 
cash, and 52s. 94d. to 53s. 8d. one month. In Cleveland warrants 
there has been very little doing, prices for the most part being 
quite nominal. A quantity of this iron has changed hands at 
47s, 3d. cash. Cumberland hematite warrants have been done at 
60s. cash, and the same price for delivery in twenty and twenty- 
one days. . 

Scotch hematite hasbeen quiet also, owing to the greatly reduced 
consumption, but there will not be an increase in the requirements 
of the steel works. Merchants quote this class of iron 70s. per 
ton, delivered to users in the Clyde district. 

Since last report four furnaces have been put in blast at 
Carnbroe and fiye at Govan. These furnaces were out for repairs, 
and their re-ligAting increases the number in operation in Scotland 
to 81, compared with 84 at this time last year. Of the total at 
work 40 are making hematite, 38 ordinary, and three basic iron. 

In the course of the last six days the stock of pig iron in the 
Glasgow warrant stores has been reduced 1242 tons, bringing 
down the total to 67,876 tons. Pig iron stocks in Scotland and 
the North of England combined total only 169,299 so far as 
reported, and have decreased 17,600 tons since the beginning of 
the year. 

Prices of Scotch makers’ pig iron are again somewhat lower. 
Govan, f.o.b. at Glasgow, No. 1 is quoted 55s.;~No. 3, 54s.; 
Carnbroe, No. 1, 60s. 6d.; No. 3, 56s.; Clyde, No. 1, 69s. 6d.; 
No. 3, 59s. 6d.; Gartsherrie, No. 1, 70s.; No. 3, 60s.; Calder, 
No. 1, 71s.; No. 8, 61s.; Summerlee, No. 1, 73s.; No. 3, 61s.; 
Coltness, No. 1, 76s. 6d.; No. 3, 61s. 6d.; Glengarnock at Ardros- 
san, No. 1, 70s.; No. 3, 58s.; Eglinton at Ardrossan or Troon, and 
Dalmellington at Ayr, Nos. 1, 60s.; Nos. 3, 58s. 6d.; Shotts at 
Leith, No. 1, 74s.; No. 3, 62s.; Carron at Grangemouth, No. 1, 
70s. 6d.; No. 3, 60s. 6d. per ton. 

The past week’s shipments of Scotch pig iron were 5651 tons, 
compared with 6796 in the corresponding week ; while the imports 
from Middlesbrough were 6826 tons, being 2890 less than in the 
same week of 1900. 

The finished iron and steel departments have not yet got into 
the normal condition of activity, but next week ought to see the 
full force they are prepared to put forth in regular operation. As 
it is there does not appear to be much business on offer of an 
urgent nature. Indeed, the prospects so far are quite indifferent. 

Sharpe, Stewart, and Co., of the Atlas Works, Glasgow, have 
obtained an order to build thirty-two locomotive engines of a heavy 
class for the Indian Government railways. 
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Founders are in some cases becoming slack, and in hardly any 
branch can there be said to be a pressure of work. In the 
Falkirk district, which is very largely devoted to the manufac- 
ture of grates and other household furnishings, the dulness of 
trade is so pronounced that it is said nothing like it has been 
experienced for the last twenty years. The loss of the South 
African market was a great blow to this industry. It was hoped 
by this time that the war would have been over, and a brisk 
demand experienced for the Cape, but the prospect of this is 
deferred, and in the time a ber of the foundries are 
obliged to work on short time. 

So far as the amount of coal shipments are concerned, there is a 
marked improvement in the coal trade ; but from the information 
to hand from the different ports, it may be doubted if business in 
the next few weeks can possibly maintain shipments at all equal to 
those last reported. The total clearances at the different ports 
amount to 195,656 tons, compared with 123,597 tons in the 
preceding week, and 199,853 in the corresponding week of last 
year. The demand for shipping coals has been slow this week in 
most districts. A few extra vessels have been loading for 
Mediterranean and other ports, the low freights being favour- 
able, but the inquiry is — generally, and the outlook is rather 
indifferent as a whole. Main coal is quoted at Glasgow Harbour 
9s. 9d. to 10s. ; steam, 12s. to 12s. 3d.; ell and splint, 12s. to 
12s. 6d. per ton. Household coals have been in brisk demand for 
home use at comparatively high prices, but manufacturing con- 
sumers are purchasing as little as possible, and looking for a 
further reduction in prices, 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE belief prevailing in coal trade circles that a marked change 
in prices at Cardiff is not likely for a few weeks was somewhat 
supported this week on ‘Change, prices for next week being 
ec hoo while business done for February showed just the 
drop that was expected. For instance, steam coal best for 
prompt shipment easily realised 19s. 6d. to 20s., but for February 
18s. to 18s. 6d. was offered and accepted. Small steam shows a 
falling off in price, and dry coals are weaker. Best Monmouth- 
shire is also slightly on the down grade, and for deliveries in 
February a shilling less is freely accepted. Best small steam has 
been ruling at 10s. to lls. House coal remains at 20s., though 
some rates have transpired at 19s. The absence of seasonable 
weather has told upon this class of coal, though owners yet 
look for a spurt before the usual spring decline makes its 
appearance. 

Some January exports, Cardiff, have been notable, and have 
cleared off tonnage, and stock at sidings and docks. A notable 
one was on January 16th, when 56,000 tons coal were despatched 
to foreign destinations, 4000 tons coke, and 14,000 tons patent 
fuel. Amongst the prominent cargoes were eight for France, 
Bombay took 4000 tons, and large ones went to Malta, Colombo, 
and Brindisi. I note that good attention is being paid to coaling 
stations, and that Genoa frequently takes 10,000 tons a day, and 
is evidently one of Cardiff’s best customers. Swansea coal and 
patent fuel business last week was below late averages. The 
Dowlais colliers’ notice, put in on account of the employment of 
non-unionists, expires on the 31st, but I hear it is likely that 
differences will be adjusted. 

Two prominent men have disaj from coal circles, Cardiff, 
lately—Mr. Guthrie and Mr. J. Harvey Insole. 

On ’Change, Cardiff, Swansea, and Newport, business has been 
perceptibly affected by the announcement of the Queen’s illness, 
and speculation was rife as to the results upon trade in the event 
of her Majesty’s death. After the closing of the offices at the 
docks, the sad news was circulated, and on the morning of the 
mid-week meeting it was evident that business was practically 
dislocated for a little time. The latest quotations issued are as 
follows :—Cardiff, best steam coal, 19s. 6d. to 20s.; good ordinaries, 
from 18s.; inferior, from 17s. 6d.; drys, 16s. 6d. to 17s.; Mon- 
mouthshire, 17s. 6d. to 18s.; seconds, lis. 6d. to 17s. Cardiff 
shipments :—Best house coals, 19s. to 20s.; seconds, 17s. 6d. to 
18s.; No. 3 Rhondda, 17s. 6d. to 18s. 6d.; through and through, 
lis. 6d. to 16s. 6d.; smalls, 13s. to 14s.; No. 2 Rhondda, 15s, 9d. 
to 16s, 3d.; through, 13s. to 14s.; smalls, 8s. 6d. to 9s.; special 
small steam, 10s. to 10s. 6d.; good ordinaries, 8s, to 9s.; other 
kinds from 6s. Patent fuel, 17s. to 18s. Coke, 23s., 25s., to 
28s. 6d., according to quality. Pitwood, 15s., some sales effected 
less, a good deal of wood having come in from Ireland, Spain, and 
France. Iron ore, 15s. 9d. to 16s. 3d., c.i.f., Newport, Mon., or 
Cardiff. 

Owing to the Queen’s death, the usual issue of metal prices 
from Swansea was not posted in time, but it is understood that 

rices generally remain about the same. It was reported on 
Change, Swansea, Tuesday that the steel trade had a healthier 
look, and was better since the beginning of the New Year. The 
wages question had not caused any interruption of work at 
Landore. Mannesmann continues regular and vigorous. The tin- 

late trade is hopeful, and it is currently reported that business is 
ing opened out in new countries, the last efforts in the Straits 
Settlements, Japan, China, &c., having been promising ; and with 
a more tranquil social condition in China, still further develop- 
ments are likely. Operations have been resumed at Cwmbwrla 
and Morriston Works, and a dozen more mills were at work. It 
is, however, expected that a falling off—temporarily—is likely for 
a little time, the whole of the Duffryn mills having been closed 
down for the purpose of changing the fly-wheel of the engine con- 
nected with the steel bar mill, the annealing and finishing 
branches to continue until stock is exhausted. e tin house at 
the Worcester, after a long stoppage, is at work again. Shipments 
of tin-plates last week totalled 65,885 boxes ; receipt from works, 
55,070 boxes ; stocks now consist of 103,720 boxes. Five days a 
week continue to be the rule at the copper mills. At Llansamlet 
the copper industry is encouraging, and additions to plant are 
projected, Clydach Metal Works are nearly completed. Moulders 
are fairly busy, but no start in this branch at Landore. 

Iron ore imports to Wales, which for some months have fallen 
off, appear with the new year to be steadily on the increase, 
arousing the hope, that though iron and steel business in the 
North and Midlands wears an improving outlook, better signs are 

iven for Wales. Guest, Keen, and Co., Cyfarthfa, and the Ebbw 

yale Company, are receiving large cargoes from Portugal and 
Spain, and last week good cargoes came to Briton Ferry, and 7863 
tons into Swansea. A new furnace at Briton Ferry is nearly read 
for the blast. Last week the five smelting furnaces did well. 
Guest, Keen, and Co., as noticed last week, are carrying out large 
extensions and improvements at Cardiff, and the intention at the 
old works, Dowlais, is, I hear, to erect another large mill of latest 
design and unusual capacity. I note that the tin-bar mill is still 
idle, but in rails, especially from the Colonies, the works are well 
employed. Steel plates are in fair demand, as are also small goods. 
an Mon., received 125 tons steel bars from Bristol this 
week. 

Last week 800 tons rails and 2600 tons coke were sent to 
Port Pirie from Cardiff, and 4321 tons steel bars and one car pi 
iron came to Swansea from New York, consigned to Burgess pa | 
Co, 

It is current in Swansea trade circles that Carnegie and Co. are 
resolute in finding new markets. They contend that no sales have 
taken place, as stated, at a loss, but claim that, having superior 
methods of treating ore, cheaper fuel, and better means of com- 
munication, they are able to undersell competitors. 

Commenting upon this an authority remarks :—This means that 
Americans can make steel bars at £3 19s. in protected America, 
for it takes them 26s. in carriage and freight to get their bars c.i.f, 
Swansea, and bars are now aulliag in Wales at £5 5s, net delivered, 


This price has been fixed upon by a very strong combination of the 
steel makers of South Wales to avoid absolute loss, 

This combination is strong, because any falling away from it 
incurs loss. Now, continued the critic: If Welsh tin-plate makers 
would entirely decline American bars, tin-plates would be firmer 
in prices. If Welsh tin-plate makers continue to get American 
bars at less than £5 5s. net, delivered, when they can—and they 
cannot always get them—they will simply knock down the prices of 
tin-plates, and still have to pay £5 5s. when they are compelled to 
fall back on Welsh bars. 

I note that on the London market tin is steady at £120 cash, 
£118 15s. three months; lead, £16 5s. to £16 10s. ; Scotch pig, 
52s, 6d. cash ; hematite, 59s. 104d. ; spelter, £18 10s, A meeting 
of tin-plate makers, Swansea, was held this week. One of the 
subjects for discussion was the question of providing fans for the 
better ventilating of the houses, This was deferred until a con- 
sultation had been held with the inspector of factories. 

With regard to the Cwmfelin a it was decided 
to continue payment of lls. 6d. per 100 boxes until June. The 
demand for payment for doubles on the old lines was unfavour- 
ably received, but the Executive favoured the suggestion of a 
an of 640 boxes per week to be made up every three months. 
An overwinding accident, a rare event in Wales, occurred at the 
Ynysybw! Colliery of the Ocean Company this week. Two men 
were wound up with the sheaves, but fortunately escaped unhurt. 

A new waterworks for Carmarthen is being projected, to supply 
seventeen million gallons, 

Barry Smelting Works are now coming into note. Only one 
furnace is yet built on the Sully Moors, but this is soon to be sup- 
plemented. The output is regarded as a great success. 

Important railway extensions at vr in connection with the 
Mynydd Maur line may now be expected. The Bill has passed 


.| Standing Orders, A drainage scheme for Llanelly is on the 


carpet. 
- Anthracite Iron and Steel Works are to be brought to 
the hammer this week in London. 


NOTES FROM GERMANY. 
(From our own Correspondent.) 

Tuts week and the last have been remarkable for the quiétness 
in all the trades connected with the iron and steel industry. In 
Silesia the prices for crude iron are all tending downwards, and the 
blast furnace works are in a most unfavourable position, producing 
more than they can dispose of, while the prices they are obliged to 
accept do not even cover the costs of production in many instances, 
Also in the Rhenish- Westphalian districts a quietness bordering 
on stagnation prevails in all the iron and allied trades. Pig iron is 
in very languid demand, the only sales effected upon the week 
having been in foundry pig. All other sorts of crude iron are 
neglected as before, and stocks at all the larger ironworks have 
been strongly increasing. Quotations are about the same as in 
previous weeks; only the Luxemburg blast furnace works 
have reduced foundry pig No. 3 on M. 74 p.t., owi to 
English foundry pig No. 3 having been offered at M. 69 p.t., free 
Ruhrort. 

The trade in billets is exceedingly weak, and prices continue to 
fall. The billet convention fixed the following quotations :—Raw 
bars, M.100 p.t.; billets, M.107 p.t.; and raw plates, M. 111 p.t. 
Offers have been increasing in scrap iron, and prices are much 
easier than formerly, varying between M. 58, M. 51, and M. 48 p.t. 
Merchant iron has been in slightly better request here and there, 
some of the larger works having finally succeeded in obtaining a 
few fresh contracts, but the prices agreed on were ridiculously 
low. Still, these orders will help to keep the mills running for a 
while. Hoops are said to have been offered at M. 110 p.t., while, 
officially, M. 140 p.t. has been quoted. There is no business what- 
ever transacted in girders ; tubes, as well as sheets, remain in very 
dull request, while for plates a somewhat improving demand was 
recently felt, and some fresh orders have been placed this week. 
Inland quotation is M. 160 p.t. for common quality. In drawn wire, 
which has been languid for some time past, next to no trade is done ; 
cheap offers from foreign firms taking away what little business 
there was left ; and wire nails are also only in very limited request. 
Dealers’ stocks are iarge and prices have gone down M, 3°25 p.t. 
since last month, M. 20 p.t. being now quoted for small orders, 
and M. 19 p.t. for larger sales. The 40 per cent. reduction in 
cutput has not prevented the downward tendency in the wire nail 
trade, and the opinion prevails that the bottom has not yet been 
reached, the outlook in this branch of the iron business being 
specially dull. As many wire mills have large supplies of wire 
rods bought at the former price of M. 185 p.t., the recent reduc- 
tions that have brought wire rods down to M. 150 p.t. naturally 
cause a loss to many works. The mills are doing all in their 
power to secure export orders, and they have been fairly successful 
in several instances, only the prices they have had to take were 
unremunerative in the extreme. The retrograde movement in 
the iron trade has not as yet extended to the railway department, 
which continues busily occupied, all sorts of railway requirements 
remaining in good call. The locomotive factories will continue in 
lively and regular activity for several months to come, an order 
for 480 locomotives for the Prussian State Railways having recently 
been placed, and there have also been some foreign contracts 
— An excellent demand is reported to come in for ship 

ilers, 

The Rhenish-Westphalische Zeitung states the production of pig 
iron in the Eastern districts of Germany to have been, for 1900, 
847,648 t., against 825,019 t. in 1899 and 747,734 t. in 1898 ; cf 
these 396,534 t. were forge pig, against 391,486 t. in the year 
before ; 4481 t. spiegeleisen, against 2085 t.; 57,140 t. Bessemer; 
against 53,801 t.; 217,329 t. basic, against 232,375 t.; and 172,164 t. 
foundry pig, against 145,272 t. in 1899. Export in iron was 1727 t. 
for 1900, against 3100 t. in 1899, Austria and Russia being chief 
consumers, 

There is no improvement in the Austro-Hungarian iron business ; 
very few orders are being placed, and ironmasters find it difficult 
to keep their works moving. Of the Belgian iron market nothing 
can be told, except that demand as well as prices have been most 
eens, and the outlook appears to be more gloomy than 

ore. 

House coal for home use is in good demand in Belgium, while 
the trade in engine fuel is irregular and very unsatisfactory, 


AMERICAN NOTES. 


(From our own Correspondent.) 
New York, January 8th. 

THE excitement on our Stock Exchanges exceeds all past experi- 
ence. The operatioris of Morgan, Rockefeller, Hill, and a few 
more men of vast financial resources have precipitated an upward 
movement in railway and some outside securities which is not 
likely to be exhausted very soon. There are said to be other 
important railway combinations in hand, but it is pretty safe to 
say they will be accomplished facts before the world knows of 
them. The heads of these great movements are not in the habit 
of taking the public into contidence. Very latest railway returns 
show an increase in the volume of railway traffic over last year. 
This helps speculation, The Clearing House returns show a heavy 
and growing volume of business, especially for this season. Ignor- 
ing a few unfavourable features, the tendency of prices is upward, 
The peculiar feature of the market just now 1s the large amount of 
new work coming up from builders, contractors, shipyards, car, 
engine, and locomotive works, and bridge builders, and numerous 
other sources of demand. These interests have not been buying 
for forward delivery to any extent, but they probably will now or 
very soon. It is this probability that gives strength and tone to 


the market, and stimulates trade organisation to profit by the 
situation. A good many plants are well enough supplied with 
orders to warrant them in going out of the market, but such a 
course would be unwise, as it would surely push prices a notch or 
two higher. The officials of our great combinations adhere to 
recently expressed opinions as to the satisfactory volume of busi- 
ness on the way. 

Machinery makersare in good spirits. The Cleveland machinery 
makers are all reporting demand for more machinery tools and 
equipments. The great hoisting equipment works is to be at once 
rebuilt on a fire-proof basis, Twist drills are in excellent demand, 
Manufacturers of boilers, engines, and electrical equipments are 
securing large and profitable contracts. Large shipments of 
machinery are being made from Cincinnati to South Africa, An 
electrically-driven boiler roller has just been brought out in one of 
these shops. Gas and gasoline engines are in great demand, 
especially in the larger sizes. Electrical equipment companies, 
with very few exceptions, are enlarging their capacity. The steam- 
pump makers enter the new year with more and larger orders for 
steam pumps than has ever been their fortune. The Cambria 
Steel Company has begun manufacturing steel cars on a large 
scale. A new pressed steel car plant will also be erected at Detroit 
by the American Car and Foundry Company. The imitation of 
American machine tools in Germany has temporarily affected the 
trade in exports, but improvements are in progress, Throughout 
the North-west the machinery trade is in a most prosperous con- 
dition. Four large engine-building works have been recently pro- 
jected, one at Milwaukee, one at Chicago, and two in country 
towns. The Corliss type of engine of large capacity—5000 horse- 
power and over—will receive special attention at two of these 
works. Power - transmission appliances are in extraordinary 
demand, and machine tools of every description, particularly the 
larger sizes, are wanted about as rapidly as facilities permit them 
to be turned out, Cars are in demand by railroads, and all shops 
are crowded. The demand for bituminous coal taxes facilities, 
and the opening of over one hundred valuable deposits points to a 
marked increase of production. 


STANDARD Screws aT WooLWwicH. — The War-office have just 
appointed a committee to inquire into a question of much import- 
ance to the ordnance factories at Woolwich, with reference to 
accuracy of measurement. The accuracy of our guns and rifles 
depends, for instance, on true measurements; and in any machine 
there can be, as Whitworth has shown, no interchangeability of 
parts unless one uniform system of measurement 1s followed 
throughout the machinery. ence it happens that much depends 
on the accuracy of the screws used in the construction of guns, 
and the attention, therefore, of the Committee will be given to 
the difficult question of obtaining a master-screw for tracing lead- 
ing screws for lathes. The Committee include, we believe, the 
superintendent of the % Gun Factory, and the chief mechanical 
engineer at Woolwich ; Mr. H. J. Chaney ; Professor R. T. Glaze- 
brook ; and representatives of the eminent engineering firms of 
Armstrong and Whitworth ; Vickers, Son, and Maxim; and W, 
Muir and Co. There can be no doubt that any decision at which 
the War-office may arrive will be largely followed by the engineer- 
ing trade throughout the country.—The British Trade Journal. 

Mr. James H, INsoLe,—The death took place on Sunday last of 
Mr. Insole, one of the pioneers of the coal trade in Cardiff. His 
father, Mr. George Insole, came from Worcester in 1826, and 
early saw the merits of the steam coal of Wales. He obtained a 
small quantity by barge on the Glamorgan Canal from the Waun 
Willt Colliery, near Merthyr, and in 1830 made the first shipment 
by the Mars of Shields to Welsford, London. The quantity was 
only 416 tons, and though of smokeless quality, it was regarded 
as practically worthless, and scarcely realised the freight. 
Eventually an important trade was opened out. Mr. George 
Insole, Mr. Walter Insole, and Mr. James Harvey Insole, in after 
time entered with spirit into the Rhondda district, and developed 
the Cymmer Colliery. It was here that one of the great Rhondda 
calamities occurred, on the 15th July, 1856, by which 114 men and 
boys were killed. ‘The colliery under the direction of Insole and 
Sons, whose ownership dates from 1873, figures as one of the 
best-equipped in the valley, and it is a signiticant fact that, with 
the adoption of the first of engineering and mechanical appliances, 
it has since taken a high place in the extent of its coal out- 
put, and its freedom from disaster. The next great accident in 
the Rhondda was the First Ferndale, when 178 men were killed, 
November 9th, 1867. Mr. Insole was a promoter of many railway 
and dock movements. He was a directorof the Penarth Dock and 
Railway and of the Ely Railway, and a magistrate for the county. 
He had attained his eightieth year. 

Roya InstituTion.—The second of Professor Ewing's lectures 
on Mechanics was delivered at the Royal Institution on Tuesday 
afternoon. It was, like the first, quite elementary, but several 
points were put in a novel manner. For example, the reason why 
a boiler shell of small diameter was stronger than a shell of similar 
thickness but of greater diameter, was explained thus: If a small 
section of the ring is imagined bounded by radial lines, two lines 
of force normal to these radial lines, and one radial line repre- 
senting respectively the tangential tension in the metal and the 
direct bursting pressure may be plotted as a triangle of forces, If 
this is done for the two shells it will be found that the area 
enclosed by the lines of force of the small circle is greater than 
the triangle for the larger shell. He then went on, after explaining 
the meaning of metacentre, to the question of power, taking 
the pulley, screw, winch, differential block, and so on, A model 
of the ordinary letter balance with parallel members was shown, 
and it was demonstrated by means of bars fixed normally to the 
vertical members, that weights fixed on these bars did not alter 
the equilibrium of the whole frame by either being moved nearer 
or further from the knife edges. This was due to the fact that 
the vertical height each moved by the rocking of the balance was 
independent of the distance from the centre, He then went on 
to explain the action of friction in machines acting like a leak of 
power at every joint. The question of roller and ball bearings 
was also touched. All lecture arrangements at the Royal Insti- 
tution are abandoned until further notice, in consequence of the 
death of the Queen, the patron of the Institution, 

SHIPBUILDERS’ ANNUAL RETURNS.—In the annual returns of the 
year’s output of tonnage made by shipbuilders to the leading 
newspapers in the several districts, there is always a sad lack of 
uniformity due to the various meanings attaching to the term 
“tonnage.” Even where it is made quite explicit that it is the 
‘gross register” tonnage that is required in the returns, some 
have not scrupled to set down the tonnage of deadweight carrying 
capability—a vastly different thing, especially in these days of 
‘big carriers” and ‘tonnage cheaters”—while others have a 
little failing of considering the ‘‘gross” tonnage registered 
identical with the gross tonnage ‘‘including erections,” which 
latter figure, of course, inflates the particular firm’s output— 
quite innocently. Russell and Co., Port Glasgow, in making their 
returns to the Glasgow Herald and other papers last year, noted 
that if the tonnage returns made by builders themselves were to 
be of any value they should be of the ‘‘gross register” tonnage 
as measured by the d of Trade, unless, of course, in the case 
of vessels launched at the eleventh hour, and not officially 
measured at the time the returns are made. This year, again, 
Russell and Co. draw attention to the subject, and in making their 
returns, give both the gross — purely and the gross 
register ‘‘including erections.” ‘I'he figure in the one case is 
54,415 tons, and in the other 60,339 tons, or a difference of over 
10 per cent. Mr. W. T. Lithgow, the sole partner of Russell and 
Co,, in writing our Clyde representative, states that there has 
been a good deal of dissatisfaction in recent years as to the returns 
of some North-East Coast as well as he om firms, bulking up by 
such methods to from 10 to 20 per cent. higher—according to type 
of vessel—than they should have done, 
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AUSTRALIAN NOTES. 
(From our own Correspondent.) 


West Australian railways.—The general man- 
ager’s report on the working of the West Austra- 
lian railways for the year ending 30th June 
last has been very late in getting published, 
having only just come to hand. 

No further lines have been opened during the 
year, although the capilal has been increased by 
£428,993. 

The net return on capital invested is shown for 
the year as 5°81 per cent. In considering these 
favourable results, it must be borne in mind that 
working expenses have been relieved of certain 
charges and the amounts added to capital of 
works that it is customary to be borne by revenue 
expenditure. ‘Improvements and Renewals,” 
although shown in the working expenses, are not 
included in the results. The work of relaying 
with heavier rails is now going on to a large 
extent, and, with the exception of a credit for 
the value of the old material taken up, the 
original cost and the cost also of relaying are 
being charged to capital. 

A lengthy report is given on the recent dispute 
with the drivers, firemen, and cleaners, over 
which matter the locomotive engineer, Mr. R. B. 
Campbell, resigned, his place being filled by Mr. 
T. F. Retheram, formerly chief mechanical en- 
gineer of the New Zealand railways. 

Owing to increased traffic, the capacity of the 
rolling stock is severely taxed, and the following 
additional vehicles haye been recommended for 
purchase :— 


Each. 

10 4-wheel cattle wagons at 155 
25 4-wheel sheep wagons at 180 
40 louvred vans at 180 
6 horse boxesat .. .. 720 
10 passenger brake vans at 1,820 
15 goods brake vans at 1,200 


20 steel portable powder magazines at.. .. 48 
100 4-wheel hopper coal wagons at .. .. .. 
300 a high-side wagons (to carry 20 tons) 

500 "a high-side wagons (to carry 10 tons) 

1 jal boiler truck (to carry 35 tons) at. . 720 
Total estimated cost .. .. .. .. .. .. 216,050 
In addition to the above it is recommended 
that forty-five engines of new design be obtained. 

Establishment of an iron and steel works.—It 
became evident during the discussion on the 
question in Parliament that the offer made by the 
Premier to enable a firm to establish iron and 
steel works in New South Wales referred to Mr. 
W. Jamieson, of the Blythe Ironworks. The offer 
was that the company would establish iron-smelt- 
ing works and rolling mills in New South Wales 
on the Government guaranteeing to take 
100,000 tons of steel rails, extending over a 
period of four years. The price to be paid for 
such rails being that ruling in Great Britain, plus 
steamer freight and all the expenses incidental to 
importing such material. 

Parliament has confirmed the terms, with the 
following amendments :—That the price ruling in 
Great Britain or America be taken, and that a 
clause be inserted insisting upon the minimum 
wage being paid. Owing tothe ‘minimum wage” 
clause, it is doubtful if the firm will take up the 
Government offer, as it will be placing an undue 
burden on the company, who will have to compete 
against firms not like situated. 


LAUNCHES AND TRIAL TRIPS. 


WILLOWDENE, steel screw cargo steamer ; built 
by, R. Craggs and Sons; to the order of, The 
Dene Steam Shipping Company, Limited, of 
Newcastle-on-Tyne; to carry, 6800 tons dead- 
weight ; trial trip, January 12th, 11 knots. 

MONTAUK, cargo steamer ; built by, Joseph L. 
Thompson and Son, Limited ; to the order of, 
T. Hogan and Sons; dimensions; 330ft. 9in., 
48ft., 26ft. 10in.; engines, triple-expansion, 24in., 
40in., 66in., by 45in.; pressure, 180 Ib.; con- 
structed by, Blair and Co., Limited; launch, 
January 19th, 


CATALOGUES. 


George F. Milnes and Co., Limited, Hadley, 
Salop. Brochure containing a beautifully-illus- 
trated article describing and giving the history of 
this company’s works at Hadley, and showing 
some of the cars turned out from them.—The 
works appear to be admirably adapted for the 
purposes to which they are put, while it would 
seem that the comfort of the workmen has not 
been overlooked. The book is got up in an 
admirable style. 

Nya Aktiebolaget Atlas, Stockholm. IIlus- 
trated catalogue of machine tools.—This is a 
well-got-up little work, but has the drawback of 
being in the Swedish language. 


TRADE AND BUSINESS ANNOUNCE: 
MENTS. 

IN consequence of the retirement of Mr. J. S. 
Cumberland, the London business of the Wear- 
dale Steel, Coal, and Coke Company, Limited, is 
now been carried on under the joint management 
of Mr. Herbert Ballard and Mr. M. H. Bevan. 

THE firm of Clayton and Shuttleworth, agri- 
cultural and general engineers, of Lincoln, has 
been converted into a limited company, and 
subscription for shares is invited. 

THOMAS FIRTH AND Sons, LiMiTED, of Sheffield, 
have issued an announcement to the effect that 
in future their Manchester district representa- 
tive. Mr, Matthew Corby, will be assisted by his 
son, Mr. A, B. Corby, who has passed through a 
practical training in the various branches of the 
firm’s business at the Norfolk Works, Sheffield. 

REFERRING to the account in our last issue of 
pumping operations near Plawsworth, we are 
requested to point out that this work was carried 
out under the supervision of Mr. Chas. A. Harri- 
son, Chief Engineer to the North-Eastern Railway 
and his staff, 


THE PATENT JOURNAL. 
Condensed from “The Illustrated Official Journal of 


ts.” 


‘atents, 
Application for Letters Patent. 
*,* When inventions have been “‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


10th January, 1901. 


674. Hanpies for Sticks, E. Kotttisch, 
London. 
675. Fastentnos, R. Haddan. —(Dick and 


K mit beachrinkter Haftung, Ger- 
many. 

676. Sicutinc Device for OrpNance, A. A. Common, 
London. 

677. CLosets, W. Hassel, P. H. Mellor, and A. H. Brook, 
London. 

Tyrewriters, J. C, Fell.—(J. Felbel, United 
States.) 

679. Wuizzers for Dryinc Grain, W. Rowlandson, 
Liverpool. 

680. — for Cures of SLEEvEs, A, C. Greene, Liver- 
pool. 

681. Ventcie, J. M. Hewitt, W. G. Rhodes, and J. M. 
Newton, Manchester. 

682. Strttacg, F. M. Birtill, Manchester. 

683. Dryinc Sueps for Bricks, H. Hemming, Bir- 
mingham. 

684. SuspenpeR for HoLpinc Dresses, P. Womersley, 
London. 

685. Cycies, J. Taylor, London. 

686. CHALK to Bituiarp Cuss, F. D. Leigh, 
London. 

687. Sprrir Cooxina Stoves, C. H. J. Tanner, 
London, 

688. ConsTRUCTING TELEPHONE CaBLEs, F. Tremain, 
London. 

689. Printinc Macuines, J. and G. Bentley, J. 
Nuttall, J. H. Macnarey, and W. H. Smith, 
London. 

690. Execrric J. Y. Johnson.—(The 
Electric Controller aad Supply Company, United 
States.) 

691. Resistance Corts, J. Y. Johnson.—(The Electric 
Controller and Supply Company, United States.) 

692. Arc Ruprurinc Devices for Brush Houpgrs, 
J. Y. Johnson.—(The E'ectrie Controller and Supply 
Company, United States.) 

693. Macnine for Cuttinac Coat, H. A. Earle, 
London. 

694 Cu of Bacrrrorps of Micro-orGanisms, R. 
Hartleb, London. 

695. E.astic C. and R. Paulitschky and F. 
Wiiste, London. 

6%. Expiosion Enarnes, E. Butler and Clarke, Chap- 
man, and Co., Limited, London, 

697. Gas, J. Radcliffe, London. 

698. Game Apparatus, H. Gunter, W. D. Wade, and 
A. W. Routledge, London. 

699. Can for Hotpinc Exposive Liquips, H. Dtiben- 
dorfer, London. 

700. Wire Srrips, R. D. Sanders, London. 

701. Eve.ers, B. L. D'Aubigné and E. P. Linch, 
London. 

702. ELecrric Traction, C. M. Joseph, London. 


703. Fastenina Canvas Aprons, J. H. Halden, 
London. 

704. PortasLe Apparatus for RirLe SHoorrne, C. E. 
Luard, London. 


705. Toy Game, J. Pattison, London. 
706. AuTomatic InpicaTor of Passinc Trains, E. L. 
Benjamin, London. 


11th January, 1901. 
707. Bac Frames, J. J. Parker, Willenhall, Stafford- 


shire. 

708. Frames for Winpows, C. D. Norton, Bourne- 
mouth. 

709. Apparatus for Formino Feit Hats, G. Atherton, 
Manchester. 

710. Gras for Lirtinc ARTICLES out of Drain Traps, 
C. Denholm, Glasgow. 

71l. Improvep Writinc-casg, J. H. Houghton, 


712. Savino Lire at Sea, F. W. Zimer, Lendon. 
713. for Merats, H. P. Trueman, 
Worcester. 
714. Improvep Lirt, W. R. Luckhurst, London. 
715. PHonoorapus for ADVERTISING PuRPosEs, C. J. 
Cooke, Glasgow. 
716. Brick Movutps with Simica, F. H. 
Brooke, Sheffield. 
717. Trawt Nets, A. Hastie and G. R. Purdy, New- 
castle-on-Tyne. 
718. Traw. Nets, G. R. Purdy and A. Hastie, New- 
castle-on-Tyne. 
719. TrReatMENT of BLocks of Ice, W. D. Sawers, 
gow. 
720. Apparatus for FILTERING O11, C. Walton, Roch- 


e. 
= Srret Pens, L. Myers and C. B. Ketley, Birming- 
ham. 
722. Securine to their Cuarrs, T. W. Bailey, 


ndon. 

723. Macuine for StarcHiNe Surets, J. W. Brittain, 
Dublin. 

724. TELEPHONE INsTRUMENTs, B. J. Brander, Bir- 
mingham. 

725. Preventinc Insury to Persons, Woodall, 
Dudley. 

726. Weavers’ Maizs, J. 8. Hollings, Handsworth, 
near Birmingham. 

727. Game, W. Scholes, Manchester. 

728. Box Cnarr, J. W. Milligan and F. Oldfield, Bir- 
mingham. 

729. Preumatic Tires for Cycirs, J. Gardner, Man- 
chester. 

730. Mup Guarps for Wares, J. Gardner, Man- 
chester. 

731. Cusnion, J. Dove-Smith, London. 

732. Sream F, H. A. von Stralendorff, 
Manchester. 

733. Steam Generators, F. H. A. von Stralendorff, 
Manchester. 

734. THrEsHING Macuines, H. Brockschmidt, Char- 
lottenburg, Germany. 

785. Sparcer, J. Heaton, Newcastle-on-Tyne. 

736. Toy, W. H. Feasey, London. 

787. — Pump, R. G. Lacey and G. T. Rees, 

ndon, 

738. Fire Extincuisuers, R. Hoult, London. 

739. W. Major, London. 

740. Catt Lines in TELEPHONE Excuaness, H. Oppen- 
heimer.—(Actiengesellschayt Mir and Genest, Ger- 


many.) 

741. Friction Ciutcues, E. C. F. Otto and E. C. F. 
Otto, jun., London. 

742. MaNnuracTuRE of DisTILLER’s Yeast, O. E. Nycan- 
der, London. 

743. Connections for Pires, A. Trueman, Birming- 


ham. 

744. Means of Oxstarntnc Motive Power, R. Star, 
London. 

745. SELF-acTING Mugs, W. T. Watts and W. Storrs, 
Manchester. 

746. Tramway Cars, C. A. Edge, London. 

747. — for Gas Retorts, A. F. P. Hayman, 

mdon. 

748. Snore Treg, C. L. Cuthbe, London. 

749. Harvestinc Macuine, H. H. Lake.—(C. H. 
McCormick, United States.) 

750. Frraments for INcaNDESCENT Lamps, E. Sander, 
London. 

751. Dvgsturr, O. Imray.—(Farbwerke vormals Meister, 
Lucius, and Briining, Germany.) 

752. Ovens for ANNEALING SLAG Biocks, H. D. Parsons, 


ndon, 
758. Stee Appiiances, J. Reiman, 
London. 


754. PeRoxIDE Preparations, R. Wolfenstein, London. 

755. SEPARATING MILK, S. Székely and E. Kovacs, 
Liverpool 

756. StreTcHING Drivinc Bets, G. H. W. Uren, 
London. 

757. Sration Inpicator, A. Lustig and E. Meth, 
ondon. 

758. Fastener for Lapiges’ Bets, &c., J. Simith, 
London. 

759. Apparatus for Maxine Soap, W. F. Haywood, 


London. 

760. Mertruop of Lockxine Nuts, C. F. Watson, 

London. 

761. or Hoiper for Ecos, A. H. May, 

London. 

762. a Nompers, T. F. and J. H. Maltby, 
ndon. 

768. Incanpgescent Gas Burners, W. Hooker, 

London. 


764. VeLocireDE WHEELS, A. Sharp and W. T. Shaw, 
London. 

765. Distittinc Arraratus, A. J, Boult —(A. Laud- 
siedl, Austria. 


766. Rotter Friction Gearine, J. F. Simpson, 


London. 
767. Macuinges for Makino Matcues, F. Czerweny, 
mdon. 
768 Macuines for Packina Matcues, F. Czerweny, 
ndon. 
769. Borrtes for AgrRaTep Waters, D. Richards, 


mdon. 
770. Locks, H. W. Kicher, H. G. Will, and G. H. Dun- 
combe, London. 
771. Grinpinc Device, J. G. Mayes and H. F. King, 
London. 
772. Woop Fioors, F. Goehst, London. 
773. Device for the CLeantne of Roaps, C. Cooper, 


ndon. 
774. Urensit for Cooxina Purposss, L. Palmowski, 
mdon. 
Pyeumatic Tires for VELocipEpEes, R. Lins, 
ndon. 
776. C. Meissner, 


775. 


777. Macutne for SorTING MATERIALS ACCORDING to 
Size. W. 8S. Lockhart and The Automatic Gem 
and Gold Separator Syndicate, Ltd., London. 

778. CONCENTRATING Ores, W. 8S. Lockhart and The 
—— Gem and Gold Separator Syndicate, Ltd., 

ndon. 

779. Cap, W. E. Humphreys, London. 

780. PRESERVING ALIMENTARY SupsTaNnces, E. Hughes, 
London. 

781. CompusTion Ewnoines, P. Naef, 
London. 

782. Macuines for Curtinc Breap, P. Meyer, 
London. 
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783. Bunsen Boryers for Gas Licutine, J. Hunter, 
Belfast. 


784. INTERNAL CompusTion Encinges, W. A. MeCurd, 
London. 
785. Roastine Screen, J. Headley and A. Bland, 


Ayr. 

786. Covers for Mitk Cans, G. C. Taylor, Bourne- 
mouth, 

787. Box, C. E. Taylor and W. Head, Egerton Park, 
Rock Ferry, near Birkenhead. 

788. TREATING AURIFEROUS Matrers, W. W. Slater and 
J. Galloway, Glasgow. 

789. IncunaTors, W. Pearson, Birmingham. 

790. Taps for SypHon Bort.es, C. Woodfield, Birming- 

m. 


ham. 

791. CLOTHES-HORSE ATTACHMENT for FrnpErs, D. I. 
Phillips, Liverpool. 

792. Looms, J. A, Schofield, Keighley. 

798. VenicLes for ApveRrTisinc, H. J. Oulton, Brad- 


ford. 

794. Gas Burners, H. Holmes and J. W. Lambert, 
Bradford. 

795. InrERNAL CompBusTION Encings, J. Southall, 
Worcester. 

796. Borters, 8. Fox and Hartley and Sugden, 
Limited, Halifax. 

797. Door Fastener, 8. Solton, London. 

798. Bunsen Burners, W. H. Sherburn, Falkirk. 

799. CHocks for Sxips’ Boats, W. M. Burnett, 
Dundee. 

800. Heaters for Cur.ine Irons, H. Allday, Birming- 


m. 
801. PortLanp Cement J. 8. Rigby, West 
Thurrock, Essex. 
802. WorkING SPEED Recorpers, W. Rennison, Man- 


chester. 

803. INcaNDESCENT Gas Lamps, R. Warwick, Leyton, 
Essex. 

804. Meruop of Exc.upinc Dravouts, E. C. Lovering, 

arrington. 

805. Apparatus for Cooxtnc Ecos, J. 8. and L. H. 
Stocks, 

806. Ristnc and Music Stoots, W. L. Smith, 
Birmingham. 

807. Overcoat for Cyciine, B. H. Steede, Newcastle, 


Co. Wicklow. 
808. Brns or Sitos for Grary, C. Richardson, Liver- 


pool. 

809. Steam Traps, C. H. Berry, Manchester. 

810. Steam Trap, C. H. Berry, Manchester. 

811. Sarety Pins, E. Vogdt, Gérlitz, Germany. 

812. Sewinc MacainE Trimmer, J. K. Macdonald.— 
(The Singer Manufacturing Company, United States.) 

813. Sewinc MACHINE PressErs, J. K. Macdonald.— 
(The Singer Manufacturing Company, United States.) 

814. Power TransmitTtTeRS, J. K. Macdonald.—(The 
Singer Manufacturing Company, United States.) 

815. Sewinc Macuine Trimmers, J. K. Macdonald.— 
(The Singer Manufacturing Company, United States.) 

816. Winpows, J. M. Byrens, G. E. Drew, and T. R. 
Pearson, Vancouver, B.C. 

817. Lueccacr Carrier, H. A. Forbes, Sand- 
wich, Kent. 

818. FREE-WHEEL MecHuanism for Cycigs, W. J. A. 
Dossetter, London. 

819. Accessories to Time TABLEs, A. W. Dear, London. 

820. Friction CLutcuss, J. Snow, London. 

821. Grinp1Ne Discs, J. H. R. Tasker, London. 

$22. Lasts, H. and J. Davey, London. 

828. = Macuiygs, G. H. and A. W. Faire, 

ndon. 

824. MecHanicaL Stoxers, W. H. Smyth, London. 

825. — for the Front of Drawers, 8. T. Trott, 

mdon. 

826. ContcaL CarBuRETTOR, D. W. Forbes, London. 

$27. INcaNDESCENT G. Kohl, London. 

828. Knire for Peetine Fruit, A. Molitor, London. 

829. Automatic W. H. Bushell and L. R. 8. 
Tomalin, London. 

830. Cooxinc Ranoss, H. J. Hunt, London. 

831. UNDERGROUND ELEctric Conpuctors, W. B. Is- 
worth, London. 

882. Sarety Lockinc Devices for GARMENT PockKETs, 
E. Genischen and E. Ehrke, London. 

833. CuRRENT CoLLectors for F. 
Taylor, London. 

834, Transport Cust, A. Silbiger, Liverpool. 

835. COLLAPSIBLE TRANSPORT CHEsTs, A. Silbiger, 
Liverpool. 

836. Moutps for INDIA-RUBBER ARTICLES, F, A. Byrne 
and G. Boardman, Birmingham. 
837. Forg-sicuts for H. C. 

838. Fasrics, R. 
(Leopold Cassella and Co., Germany.) 

839, Apparatus, W. Reeves, London. 

840. Etectric Sarety Fusgs, Siemens Brothers and 
Co., Limited.—(Siemens and Halske Actiengesellschaft, 
Germany. 

841. Bust Formers, A. Vorwerk, London. 

842. CarRiaGE Tops or Hoops, J. O. Wells, London. 

843. Urinisation of Arr for ENGINE PurRposgs, G. 

alker, London. 

844. Curtain Hotpers for Bepsteaps, W. R. Pryke 
and W. Palmer, London, 


w, London. 
. Ransford. — 


845. Bepstzaps, W. R. Pryke and W. Palmer, 
London. 


846. Sypuon Borries for AERATED Liquiws, J. V. Fass- 
moan, London. 

847. Hooxs and Eygs, T. J. Browning, London. 

848. Macuines for Apriyinc CoveRIne Srrips to 
Boxes, H. B. Blackington, W. F. Cox, and M. E. Ginn, 
London. 

849. Automatic Macuine Guns, A. T. Dawson and G. 
T. Buckham, London. 

850. Coin-FREED AppaRATUs for the Sate of Stamps, 
W. L. Wise.—{Karl Uchermann, Norway.) 

851. TRAVELLING TRUNKS, H. Worthmann, London. 
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Gear for H. W. Clark, 
Brighton. 

853. SHow Carns, G. Skinner, London. 

854. Banp Brakes for Bicycies, W. E. Turner, Bir- 


mingham. 

855. Insectors, W. G. Heys.—(Schiiffer and Budenberg, 
Germany.) 

856. WincHEs for Raistnc Arc Lamps, J. Dewar, 


Glasgow. 
857. Grip Vices, A. W. Bevis ard W. J. Hutchings, 


Dublin. 
858. Brake for WHEELED VenHicLEs, R. Jackson, 


Liverpool. 
859. Joint for Tramway Rais, J. C. Stevenson, Liver- 


pool. 
860. Macutve for Sawinc MATERIALS, R. E. Evenden, 


righton. 

861. Means for Bortries, L. C. Ratcliffe, 
Manchester. 

862. SELF-BINDING BuILpIna Biocks, W. Robertson, 
London. 

863. Sprinc Frames for Cycies, R. Mansell-Jones, 
Croydon. 

864. Wroucut Iron Sauck x, E. Blackburn, Trawden, 
near Colne. 

865. RecuLatine Lirts, J. W. Brittain, Stockton-on- 
Tees. 

866. New Tosacco Pipes, H. Rogers, 
Bristol. 

867. Reciintinc CHarr, F. W. C. Hassan, High 


yeombe. 

868. Couptincs for Rattway Cars, J. Parker, Bir- 
mingham. 

869. Pans for Bax1nc Purposss, J. Froggatt, Birming- 


ham. 

870. ia Vases, A. Edwards and G. H. Bassano, 
Derby. 

871. > J. and H. Cooper, London. 

872. TaBLE Game, H. G. ud, Wallisdown, near 
Bournemouth. 

873. for VeNzERING Rops, L. Sandberg, 
Berlin. 

874. H. Scholl, Baden. 

875. Pen, F. C. Edgar, Bristol. 

876. Apparatus for CLosinc Doors, &c., F. Stead, 
Leeds. 

877. Means for Securnrna Papers, F. E. Willcocks, 
Birmingham. 

878. Apparatus for Drawine Curtains, T. J. Booker, 
London. 

Stream Tursines, W. Antrobus, Dukinfield, 
Cheshire. 

830. Bortiss, G. R. Thomas and J. G, Merne, 


‘ork. 

881. Motor, W. C. Holloway, London. 

882. Cooxine Stoves, J. W. Plester and W. H. B. 
Parker, London. 

883. Air Suips, P. J. Flynn, London. 

884. WooL, Burgon and Ball, Ltd.—(W. H. 
Eyres, New South Wales.) 

885. Deck Canins, &c., F. C. Briinnich, Birming- 


886. PHonocrapus, W. Peisker, F. Schlomka, and H. 
Kautz, Manchester. 
887. for Sprnninc Yarn, &c., J. B. Sykes, 
mdon. 
888. Toots, H. Gent, London. 

889. Turninc Leaves of Booxs, S. W. Hornbeck, 
Kingston-on-Thames. 
890. RirLe Cuips, T. N. Harwood and T. S. Rose, 

London. 


891. Pneumatic Tires for Cycies, A. Hoedt, 
London. 

892. Tins for Storinc PREsERVEs, L. Fougeyrollaa, 
London. 

898. Propuctne Steam, A. G. Brookes.—(A. Schiller, 
Germany.) 

894. for CIGARETTES and Ciaars, I. George, 
London. 

895. Tires, B. von Niedzielski and J. von Gnatowski, 
London. 

896. Degcoratinc Fasrics, B. J. B. Mills. —(¢. 


Dumoulin et Cie., France.) 
897. APPLIANCE for in Mortuanrtgs, W. G. Cannon, 


ondon. 
898. — Trucks, W. G. Cannon and J. H. Reap, 
ndon. 
$99. OpENING Try CanisTERs, F. A. Rhodes, Birming- 
ham. 


900. Crasp for FasTENING GaRMENTs, C. Casman, 
London. 

901. Tins for Storrnc Preserves, L. Fougeyrollas, 
London. 

902. WaTER Meters, G. G. Cotsworth, London. 

903. SypHonic DiscHarce Apparatus, S. H. Adams, 
London. 

904. Lusricator, T. E. Mitton, Birmingham. 

905. APPARATUS for ReMovine Liquips, B. Bauer, 
London. 

906. Gas LicuTer, H. Sefton-Jones. — (C. Fader, 
Republic of Argentina. 

907. Apparatus for 
London. 

908. Compassgs, A. V. Carlstedt, London. 

909. Consuminc Smoke, F. Wallenberg and Mas- 
chinenbau-Gesellschaft vormals J. Koch G. m. 8. H., 


L. P. Caloin, 


London. 

910. Larus for Certines, G. C. Dymond.—(J. Schrat- 
wieser, United States.) 

911. VaLves for Encinas, E. A. Weimer, Liver- 


pool. 

912. Topacco Prpgs and CicaRETTE Houpers, H. M. 
Jones, Liverpool. 

918. Propuction of Dyxsturrs, H. E. Newton.—(The 
Farbentabriken vormals Friedrich Bayer and Co., Gei- 
many.) 

914. CaRTRIDGE CaRRIER, E. T. Gibson, London. 

915. Covers for TramcaR Seats, H. J. Letheren, 
London. 

916. Supptyrna Execrric Enercy, E. R. Gill 


ndon. 

917. Hat-pgcs and A. L. Antoni, 
on. 

918. Hincrs for Hooxs and the like, M. Kohler 


ndon. 

919. ee &c., ACETYLENE Gas, T. E. Pye, 

mdon. 

920. Cotour Printinc Macatngs, O. Imray.—(Soci¢té 
Edouard Lambert and Cie., France. 

921. PREVENTING Gas FLaMEs Fiuctvatino, C. Schrotz, 
London. 

922. Inpiao, H. Erdmann, London. 

9238. for ELectric SIGNAL APPARATUS, ©. 
Imray. — (Société Anonyme de Force et Lumiére 
Electriques, France.) 

924. BREAKING Apparatus for RarLway SIGNALS, O. 
Imray. — (Société Anonyme de Force et Lumitre 
Electriques, France.) 

925. Metat for Roortne, F. A. Abeleven, 


mndon. 
926. Corres of Poonocrapuic Recorps, F. Desbritre, 


ndor. 
927. Barres for TRANSPORTING CEMENT, R. Axer, 
London. 

928, SEwinc Macuing Pressurg-root, J. H. Hirst, 
London. 
929. Mgasure and Cock for Liquips, M. Martin, 

London. 
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930. SwecTinc and Regpvucine Merats, C. Diesler, 
London. 

981. ApPaRaTUs for GERMINATION of Maur, B. Fiacher, 
London. 

232. Jornrep Suspension Brincrs, F, J. Arnodin, 
London. 

938. Soxipirrep Sprrit, Spiritine, Limited, and H. 
Ballantyne, London. 

934. Rurce C. Tucker, London. 
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985. Perprrvat CaLenpars, L. Johnston and G. C. 
Barber, Handsworth, Staffordshire. 

936. Packacr Carps, &c., F. M. Mole, 
London. 

987. Ser of Sropgs and Barrers, M. S. Excell, 
London. 

938. ImprRovep Horss’s Kner Cap, W. O. Williams, 
Edinburgh. 

939. BLeacuine Cortrox, E. Ashworth and J. Lindley, 
Manchester. 

940. Brakes for VeLocipepEs, &c., H. A. Reinhold, 
London. 

941. Hanp gs, J. C. Crellin, Liver- 


pool. 
942. TRANSPORTING MacuHINERY, J. C. Crellin, Liver- 
1. 


pool. 

943. InstanTaNgous Steam Generators, J. G. A. 
Kitchen, Manchester. 

— of Eacs, T. Holme.—(J. J. Darsen, 
nmark. 

945. MANUFACTURING PoRTLAND Siac CEMENT, T. 
Oddy, Rochdale. 

946. Stupinc Tension Cire for Use with FLExisie 
Ececrric Licut Firrine, G. Stevenson and W. H. 
Farnsworth, Nottingham. 

947. nek CaBLe MaTERIALs, A. and 8. de Pont, 

verpool. 

8. Warer Inpicators, J. Pinfold, Aston Manor, near 

Birmingham. 

949. Dre Oprnrnc and Motion for Screw- 
tne Macuryes, P. Winn and E. T. Elbourne, Bir- 
mingham. 

950. Hotpgers for G. C. K. MacLennan, 
Glasgow. 

951. Maxine up Waces Bits, S. Reid and G. M. 
Blakey, Newcastle-on-Tyne. 

952. Process of Strippinc Trynep Scrap, 8. Davis, 
Birmingham. 

953. Fixinc to Brusugs, T. McGarry, Man- 
chester. 

954. CrrcuLaR KNITTING T. Morley, 
Leicester. 

955. Brackets of Sash Winpow J. Edmund- 
son, Church, Lancashire. 

956. FasteNERS for Winpows, E. D. Payne, Birming- 


MACHINEs, 


ham. 

957. Screw Tareaps, H. Moon and B. E. Dickinson, 
Birmingham. 

958. Cutrine Coat, W. George, Bristol. 

959. Stgam Borer and other Furnaces, D. McGee, 
Glasgow. 

960. Cements for Coa1inc Surracss, W. M. Walters, 


Preston. 

962. Apparatus for OpgRatine Switcues, J. Milne, 
Glasgow. 

963. Darnine Stockrnes and GLoves, J. W. Haran, 
Glasgow. 

964. Macuives for Workinc Swine Boats, J. Clark, 
Birkenhead. 

965. SHarts for VEHICLEs, J. M. Croom, Leith. 

966. INTERCHANGEABLE Bett Link and Driver, G. 
Hotchkiss, Rotherham. 

= Suart Stay Berarines, F. B. Vane, Ashford, 

<ent. 

968. SECURELY FASTENING the Backs of PHOTOGRAPH 
Frames, M. B. Hanbury, Shobdon. 

969. ELEcTROLYTIC ELEctricity Merers, C. O. Bastian, 
London. 

970. AuroMaTic WEIGHING MEcHANisM, P. C. Waring, 
London. 

971. Tag Lock Not, E. Ravet, London. 

972. Cover for Evectricat Car Top, W. and H. 
Denison, Bradford. 

973. Case, A. Roswell, London. 

974. RecuLatine the SHapgs of Exectrric Licuts, N. 
S. Kay, London. 

975. Bepstgeaps, J. Epton, London. 

976. Matrixes for Repropuctnc ENGRAVINGS, 
H. Bogaerts, London. 

977. Fioors, C. W. Matthews, 
London. 

978. Gas Enorngs, L. F. Burger, London. 

979. Sarrts, G. F. Rooney, London. 

930. MaGazine Camera, E. S. Jordan, Worthing. 

981. ALarm for B. Blocm and L. 
Meyer, London. 

982. CarTripce for Macazing Guns, A. H. 
Russell, London. 

983. Decantine Liguips, O. Rippich, London. 

984. Explosives, C. H. Curtis, C. L. W. Smith, D. J. 
Metcalfe, A. C. Pearcy, and A. F. Hargreaves, 
London. 

985. FIRg-GRATE Bars, H. E. Roberts, London. 

986. Sutrt Cottars, J. Pointon, Birkdale, Lancashire. 

987. Sewinc Macuines, H. H. Lake.—(The Loop-lock 
Machine Company, United States.) 

988. ELectric Conpuctors, J. Skopec and F. Ondra, 
London. 

989. EXTENSIBLE TRAVELLING TruNK, G. A. Lohse, 
London. 

990. Swap Hooks, C. Hakemeyer, London. 

991. AssisTING CoMBUSTION in FuRNacgs, R. Applegarth, 
London. 

992. MeasURING INSTRUMENT, K. Edgcumbe and E. I. 
Everett, London. 

998. REGENERATIVE CoKE Ovens, F. W. C. Schniewind, 
London. 

994. WIRE-DRAWING Macuing, H. H. Lake.—(E. H. 
Brown, United States.) 

995. Feep-waTeER Heaters, &c., J. W. Stansfield, 
London. 

996. Takinc ProriLe Porrraltts in F. Arnold, 
London. 

997. Curntnc Matt, F. Kniittel and The Berliner 
Actiengesellschaft fiir Eisengi ei und Maschi 
fabrikation, London. 

998. ELecTric Brakss, F. C. Newell, London. 

999. CoLournInG Matters, J. Imray.—(La Société 
Anonyme des Matieres Colorantes et Produits Chimiques 
de St. Denis, France.) 

1000. Lusricators, G. Kirkland, London. 

1001. ReTorT-HEATING Furnace, C. F. Neureuther, 
London. 

1002. Wicks, J. O. O'Brien.—(La Société Anonyme 
Francaise des Becs Julhe, France.) 

1003. MakINec CHEsILLE, B. J. B. Milis.—(J. B. Ber- 
geron, France.) 

1004, Macurygs, W. L. Jones, London. 

1005. Srrevs, W. May and The Pulsometer Engincer- 
ing Company, Limited, London. 

1006. Cricket Spikes, W. A. Woof, London. 

1007. Inp1a-RUBBER Goops, C. M. Berry and F. Hof- 
mann, London. 

1008. Fermentation of Ligutps, H. F. Putuy, London. 

1009. Macnive for Bortya Trenaits, A. Collet, 
London, 

1010. Saccepans, A. Barrett and F. Millington, 


London. 
1011. Tesrinc Meters, P. D. del Nero and J. Camino, 


on. 

Supsrance for Insutators, &c., B. Weaver, 
London. 

1013. AnrmaL Traps, W. C. Hooker, London. 

1014. CLarirvinc HypRocarzon O11s, J. W. Warren, 


ondon. 
1015. ge for HorTIcULTURAL Purposss, W. J. Cox, 
ndon. 
1016. DyNamo-ELEcTRIC The British Thoin- 
son-Houston Company, Limited. —(£. Thomson, 
Onited States.) 


1017. Erecrric The British Thomson- 
Houston Company, Limited.—(W. 8S. Moody and W. 
Le R. Emmet, United States.) 

1018. Ienrrina INcanpEscent Gas Licuts, J. Lewis, 
London. 

1019. Puppiine Mecuanisy, R. A. Carter, London. 
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1020. Hanatne Purse, P. H. Davy, London. 

1021. Destruction of Bacteria in B. H. 
Thwaite, London. 

1022. a CompusTiBLE Gas, B. H. Thwaite, 

mdon. 

1023. INCANDESCENT Lamps, A. L. Reinmann, 

iverpool. 

1024. INCANDESCENT ELEctrRIc Lamps, A. L. Reinmann, 
Liverpool. 

Evxcrric Lamps, A. L. Reinmann, 

ve’ 

PLovexs, G. P. Le Cappelain, 

ersey. 

1027. Water Taps, W. 8S. Newton, Liverpool. 

1028. Decoratine the Heets of Boots, J. M. Talbot, 
Edinburgh. 

1029. CHANGE-DELIVERING Apparatus, H. L. M. Good- 
ridge, London, 

1030. FLUID-PRESSURE Rotary Enoings, J. Murrie, 
Glasgow. 

1031. Letrrers for ADVERTISING PuRPosEs, J. White- 
head, Birmingham. 

1032. Tiz Fastener, G. 8. Colvin, Glasgow. 

1033. Courtine Hooks for Raitway Carriaces, J. L. 
Napier and A. Swanson, Glasgow. 

1034. ARRANGEMENT for Ho_pinc UmBRELLAs, J. B. 
Archibald, Glasgow. 

1035. Hinces for PHotoGRapHic Frames, R. Mander, 
Birmingkam. 

1036. Fasteners for CARRIAGE Doors, R. J. Dobbs, 
Birmingham. 

1037. Bosntys for Yarns, F. Wild, Keighley. 

1038. Paper for CLEANSING TELEPHONES, H. H. and A. 
Henckel, Manchester. 

1039. Construction of Cups, &c., R. H. andS. L. Plant, 
Longport, Stoke-on-Trent. 

1040. Lirtinc Latcuss, H. H. Green, Wolverhampton. 

1041. Winpinc Motion of MULEs, 
Gale, Halifax. 

1042. Apparatus for TREATING YaRNs with Liquips, 
J. E.-Prestwich, Manchester. 

1043. ATTACHING Tickets to Borriss, O. H. C. Voigt, 
Glasgow. 

1044. Apparatus for Fire Ranags, J. 
Welch and D. Sanderson, Chorley. 

1045. PLantne Macuaryeg, J. Lehmann, H. Maurer, and 
J. Sobotka, Berlin. 

1046. Steam Encrve Arr Pumps, L. J. Todd, London. 

1047. DetacHaBLe Links, W. L. Knight, 
London. 

1048. WorkING orr Distances on TRAWL Warps, G.S. 
Wise, London. 

1049. Inpuction Motors, The British 
Thomson-Houston Company, Ltd., and H.S. Meyer, 
London. 

1050. Late News Linotypres, W. H. Lock, R. C. 
Elliott, and C. Holliwell, Londen. 

1051. MANUFACTURE of Fenpers, G. A. Edman, Bir- 


mingham. 

1052. MANUFACTURE oF FenpERs, G. A. Edman, Bir- 
mingham. 

1053. Burnine Liguip Fuvet, Sir J. F. Flannery, 
W. Boyd, and A. Laing, London. 

1054. Cover for Pygumatic Tires, H. T. Stephens, 
London. 

1055. Grass Stone, L. A. Garchey, London. 

1056. VeHIcLe WaHeeEts, G. W. Pitt and E. Martin, 
London. 

1057. ALIMENTARY E. D. Bell, 

mdon. 

1058. INcanpDEscent Gas Burners, J. H. Sheldrake, 

ondon. 

1059. Water Toses of Borrers, A. F. 
Yarrow, London. 

1060. Water Cycie, M. Ullman, London. 

1061. SmiTHs’ Sugars and Puncues, W. T. Vicary, 
London. 

1062. OrGan Actions, W. Over, L. R. Eady, and W. H. 
Webbe, London. 

1063. CanDLEsticks, F. Hughes, London. 

1064. Covertnc the Movutus of Jars, Tins, &c., A. 
Lyle and Sons, Limited, J. Lyle, and W. Armour, 
London. 

1065. CarTRipGE Ho tpers for MaGazINE SMALL-ARMS, 
H. H. Lake.—(H. F. Landstad, Norway.) 

1066. Macutngs, G. Nicholl, London. 

1067. Improvep Automatic Gas Cock, G. M. Gibbs, 
London. 

1068. Macarngs for PLanine, W. G. Potter, London. 

1069. WaTER-TUBE BorLers, W. G. Potter, London. 

1070. DistrrpuTine Liguips, W. D. Scott Moncrieff, 
London. 

1071. Rorary Morors, H. van Beresteyn, London. 

1072. Mepicatep Arr, L. Eilertsen, 

ndon. 

1073. Sprinc Matrressss, E. Hortkopf, London. 

1074. Pocket Casn Reotster, H. M. F. C. de Onffroy, 
London. 

1075. Batt Bearines for Furnircre, P. and C. 
Senftleben, London. 

1076. MUSTARD-DISCHARGING RecEPTACLE, P. and C. 
Senftleben, London. 

Cuttinc Untrorm Lenotas from Rop or Bar, 

F. H. Pierpont and the Lanstone Monotype Corpora- 

tion, Limited, London. 


PREPARATIONS, 


1078. Drittinc Macuives, F. H. Pierpont and 
ae Lanstone Monotype Corporation, Limited, 
ndon. 


1079. Matrices and Apparatus, F. H. Pier- 
pees and the Lanston Monotype Corporation, Ltd., 

ondon, 

1080. Stampinc Macainery, F. H. Pierpont and 
the Lanston Monotype Corporation, Limited, 
London. 

1081. TREATING or Rerininc Jute Fisres, E. Konig, 
London. 

1082. Marntatninc the Puysicat Conpition of GasEs, 
H. Schultz, London. 

1083. Stops of PeRFoRaTED Music SHEET Oraans, A. A. 
M. Gavioli, London. 

1084. Countinc Apparatus for MAacHINE Parts, E. 
Fohring, London. 

1085. MuLTI-coLour PrintinG Macuings, J. Bachelerie, 
London. 

1085. Hats and Hetmets, C. J. Ross, London. 

1087. ELectric Meters, L. B. Atkinson, London. 

1088. ComBinaTION SEwinc Ovirit, W. Foxton, 
London. 

1089. Manuracture of Bars for Farrigry, W. Foxton, 
London. 

1090. CuocoLatE, H. Sefton-Jones.—(Jules Provoyeur, 
Belgium.) 

APPLYING Dressincs to Boors, R. Ellinger, 

ive 
1092. PHotoGRapHic Pictures, R. Wedmann, Liver- 


pool. 

1093. InpicaTInc Devices for Tramcars, J. A. Gamble, 
Liverpool. 

1094. COLLAPSIBLE Boxes or Crates, J. H. Roberts, 
London. 

1095. Reversinc Gear for Steam Enoryes, J. H. Toul- 
min, W. Norris, and T. Coulthard, jun., London. 

1096. Lamps for EXTRACTION of SEwER Gas, J. E.Webb, 
London. 

1097. ELastic Trres, F. H. Barker, London. 

1098. Screw THREADING TRENAILS, A. Collett, 


mdon. 

1099. SreEL, J. G. Lorrain.—(George Thomson, United 

States.) 
17th January, 1901. 

1100. PerpetvaL Lever GRAVITATION Moror, V. A. 
Wraight, London. 

1101. PHotocrapuic Dark S.ipks, A. A. Brooks and G. 
A, Watson, Liverpool. 


1102. Pens and Pennoupers, E, H. W. Shrimpton, 
Croydon. 

1108. TeLePHONE Apparatus, F, W. 
Francis, London. 

1104. Fur. Buocks, A, E. Boddington, London. 

1105. Domestic Soor Door, C. Lodz, Port Talbot, 
Glamorganshire. 

1106. Supports for Human Feerr, J. Pond, Bir- 
mingham. 

1107. Moron Bicycie-privinc Gear, W. A. Baines, 
Coventry. 

1108. Furi Economiser, C. McCallum and J. McKinlay, 
Glasgow. 

1109. PHoroaRAPHIC CarRIeER, J. Ashford and H. 
E. Newey, Birmingham. 

1110. Sprynina Cotton, Doede Doedes Breuning ten 
Cate, Manchester. 

ComprEssING Rupper Tires, W. Brierley, Roch- 

ale. 

1112. J. T. Holme, 

1118. Foe Sienats for Rattways, J. F. A. Roberts, 
Bradford. 

1114. Hotpina for Brypinc, J. B. Forrest, 
Glasgow. 

= AxLe Boxss, D. J. Morgan, Barry, Glamorgan- 
shire. 

1116. for Door Locks, G. Smith.—(4. 
MeMorland, Queensland.) 

1117. Pyeumatic Tire, A. Black, Glasgow. 

1118. Buckets for Hotpise Warer, J. Taylor and G. 
Crossley, Manchester. 

1119. Construction of Tip Wacon, W. Penfold and D. 
F. Baker, London. 

1120. Leap Pipe Vice, A. W. Mitchell, New Malden, 
Surrey. 

1121. Composinc Mecuanism, W. H. Lock and A. Bean, 
London. 

Corrector, C. O. Janney, Missouri, 


1128. Heat Enornes, W. and K. A. Rowbotham, Bir- 
mingham. 

1124. Gavuors for Fotpinc Macuings, J. Geer, London. 

1125. REGENERATIVE FuRNackE, H. Colson, London. 

1126. Cycies, C. Binks, London. 

1127. ReversisLe Vatve Gear, A. Iskolski, 
London. 

1128. Oprarintnc MecHanicaL Motion, H. 8. Childs, 
London. 

1129. Foo Apparatus for Rattways, W. 
Stimpson, London. 

1120. TypomErer, D. Vincent, London. 

1131. Trousers Pressers, H. Cowley, London. 

1132. Rua Brake for Cycigs, W. Gregory, London. 

1133. EvaporatinG AppaRatvs, J. McNeil, Govan. 

1134. ELECTRIC-VIBRATING-RETOUCHING Apparatus, D. 
von Olegar, London. 

1135. WeicuTep Retry, P. and W. Hornby, 
Dunstable. 

1136. Fastener for Tunes, P. and W. Hornby, Dun- 
stable. 

1137. Rein Fastener, P. and W. Hornby, 
Dunstable. 

1138. Fonnets for Botries, G. Stevenson, 
Aecrington. 

1139. ENLARorNG Cameras, J. Carpentier, London. 

1140. Dvernc Paper Fisres, O. Imray.—(Farbwerke 
corm. Meister, Lucius, and Briining, Germany.) 

1141. NoN-ABSORBENT Bricks, J. Crompton, London. 

1142. Device, R. Bocker, London. 

1143. Ort Cooxine Stoves, H. Cole, A. H. Walter, and 

. Lowe, Birmingham. 

. Wrixpow T. H. Rushton, London. 

. Apparatus, E. Lambert, London. 

1146. Leaatnes, J. M. Dennison, London. 

1147. Buckie, W. O. Green, London. 

1148. Cycie Exercistne Apparatus, J. Ghys, London. 

1149. Prctor1at Books, E. 8. Canman and L. Chap- 
man, London. 

1150. NON-REFILLABLE Borries, A. J. Boult.—(H. W. 
Avery, United States.) 

1151. Micrometer, F. H. Pierpont and The Lanston 
Monotype Corporation, Ltd., London. 

1152. Stamprne and Puncuinc Macuivery, F. M. Pier- 
pont, and The Lanston Monotype Corporation, Ltd., 
London. 

1153. Dryisc Apparatus, A. J. Boult.—(4 Roller 
Maschinenfabrik, Germany, and A. Schiff, Russia.) 

1154. Fountain Pens, W. T. Shaw, London. 

1155. Ciutcn for Ropes and Corps, J. E. Goldschmidt, 
London. 

1156. Evecrric Tramcars, J. J. Nefand J. E. Anger, 
Liverpool. 

1157. ManuractuRE of Rusper Tusino, G. E. Heyl- 
Dia, Liverpoul. 

1158. ADMINISTERING MEDICAMENTS, A. Levy, Liver- 


ue 

ube. PrRinTING TEXTILE MATERIALS with INpIGo, J. 
Y. Johnson.-—(The Badische Anilin and Soda Fabrik, 
Germany.) 

1160. J. Bousficld.—(F. Cantu, G. Miglioretti, 
and Maffei, Italy.) 

1161. AppLyING Woop Screws to Rairs, A. Collet, 
London. 

1162. PNEUMATICALLY-OPERATED Looms, J. P. Fox, 
London. 

1163. Removinc Potisnh from Woop, H. Buyten, 
London. 

1164. Gic-mritis, A. Monforts, London. 

1165. Borries, G. J. Chambers, London. 

1166. SMaLt-aRMs, S. W. Daw and T. R. Evenden, 
London. 

1167. Evectric Meters, W. A. R. Mathiesen, London. 


SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette. 


659,561. APPARATUS FOR HEATING AIR TO BE SUP- 
PLIED TO Furnaces, W. C. Wallace, Sheffield, Eng- 
land.— Filed June 28th, 1900. 

Claim.—In apparatus for heating air to be supplied 
to furnaces the combination with tubes through 
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which the heated products from the furnace pass, of 
an air chamber the upper plate of which is provided 
with perforations through which the tubes pass, the 
said perforations being of such a size as to leave 
spaces for the inlet of air to the said air chamber, and 


the tubes and perforations being arranged so that the 
spaces between the several transverse rows thereof are 
wider alternately at opposite sides, an outlet from the 
said air chamber to a passage leading to the furnace 
and depending plates extending down from the per- 
forated plate between the tubes so arranged as to con- 
duct the air downward and cause it to come into 
efficient contact with the tubes, all substantially as 
hereinbefore described. 

659,623, Steam Boixer, J. Mallet, Marseilles, France, 
and A. R. Mosler, New York, N.Y.—Filed March 
22nd 1900. 

Claim.—(1) The combination with several tubular 
sections connected at their ends to form a continuous 
tube extending back and forth through the interior of 
a furnace, of tubular jackets embracing the said 
tubular sections within the furnace, the said tubular 
jackets being provided with series of annular flanges, 
substantially as set forth. (2) A boiler comprising 
connected tubular sections, one or more of said tubular 
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sections being provided with steam-laminating means, 
consisting of a central cylindrical core and layers of 
rods surrounding the core, and other tubular sections 
provided with steam-laminating means consisting of 
a sheet of metal coiled in convolute form, substantially 
as set forth. (3) A boiler comprising connected 
tubular sections, one or more of said sections being 
provided with means for laminating the steam within 
it, said laminating means consisting of a sheet of 
metal formed in a convolute coil, the coils being 
spaced apart to permit the steam to pass between them, 
substantially as set forth. 
659,652. J. R. De Remer, 
Glenwood Springs, Colo.—Filed April 24th, 1899. 
Claim.—The combination with a wheel, of a series 
of buckets mounted on the periphery thereof, maxing 
each an open end, said buckets being com of} 
inner and outer walls and a curved connecting-wall, 
said inner and outer walls being divergently arranged 


in relation to each other from their union to the 
curved portion of said connecting-wall, said latter 
wall being flattened at the tops of said inner and 
outer walls, ribs formed with the curved portion of 
said connecting-wall, the inner sides of said ribs 
being substantially parallel with the outer wall, while 
the outer sides of said ribs are substantially parallel 
with the inner wall of the bucket, substantially as set 
forth. 

659,892. Vatve Gear, H. Lents, Briinn, Austria- 

Hungary.— Filed June 19th, 1899. 

Claim.—(1) In a steam engine, the combination, 
with excentrics mounted upon a revoluble member, 
inlet and exhaust valves on said engine, stems on 
said valves and springs engaging eaid valve stems to 
hold same normally closed, of cams pivotally mounted 
on rigid parts of the engine and connected directly 
with call canestillies and each provided with a face 
curved partially on an are having the pivot of said 
cam as a centre, and a projecting thumb, said cams 
being adapted to engage said valve stems to open said 
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valves when said thumb portions of said excentrics are 
brought into contact with said valves, substantially 
as described. (2) In a steam engine, the combination 
with inlet and exhaust valves, valve stems ca 

thereby, springs engaging said valve stems to hold 
said valves normally cl » recesses in said valve 
stems, and anti-friction rollers pivotally mounted in 
said recesses, of cams pivotally mounted upon rigid 
parts of said engine an _ into said recesses 
in said valve stems and engaging said anti-friction 
rollers, said cams being adapted to open said valves 
against the action of said springs, and connection 
between said cams and a moving part of the engine to 
impart motion to said cams, ? 
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LOCOMOTIVE EXHIBITS AT VINCENNES. 
By CHARLES 
No. IV. 

Havine previously—in connection with a general review 
of the Paris-Orleans Railway and its work—described 
the one steam locomotive shown by that railway in the 
Vincennes annexe of the Paris Exhibition—Tue Enat- 
yeeR, August 17th, 1900—I proceed next to deal with 
the exhibits of the Chemin de Fer du Midi, or Southern 
Railway of France. 

Probably the Southern Railway of France is less in- 
timately known to English people than any other French 
line. For it nowhere comes within 350 miles of Paris, 
and so only those whose programme is more ambitious 
than that of the majority of tourists ever make its 
acquaintance at all. But by anyone who wants to go to 
such delightful seaside resorts on the Bay of Biscay as 
Biarritz and St. Jean de Luz, or to such equally delight- 
ful Pyrennean localities as Pau and Lourdes; or to any part 
of Spain, acquaintance has to be made with the Chemin 
de Fer du Midi. 

Its main lines are somewhat difficult to describe in- 
telligibly. Starting from the fine St. Jean Station at 
Bordeaux, one of the two main routes goes in an E.S.E. 
direction through Toulouse to Cette, a distance of 295 
miles. The other main line runs from Bordeaux S.S.W. 
to Bayonne, Biarritz, St. Jean de Luz, and Hendaye, 
the last being the frontier town, with Irun close at 
hand over the Spanish frontier and San Sebastian only 
eleven miles further on. The distance from Bor- 
deaux to Hendaye is 144 miles, but what may be 
entitled the “express’’ line virtually terminates at 
Bayonne, 128 miles from Bordeaux. This length is 
constructed on generally easy gradients, 1 in 200 being 
the ruling rate. There is an ascent out of Bordeaux on this 
grade for about six miles, followed after some undulations 
by a descent at 1 in 250 for about ten miles to Lamothe 
Junction. Thence there is a virtually continuous rise, 
chiefly at about 1 in 250 and 1in 880 to Morcenx, suc- 
ceeded by a long descent at 1 in 200 to Dax, 24} miles, 
broken by three short rises at the same rate. Thence 
the road is almost level to Saubusse, nine miles, but 
rises at 1 in 200 for three miles to a point near St. Vin- 
cent de Tyrosse, whence a gradual general descent con- 
tinues to Bayonne. Subsequently the line becomes a 
succession of ‘ gables,”’ each side being at 1 in 100, to 
Hendaye. It is over this length from Bordeaux to Hen- 
daye that the Sud Express is worked by engines of one of 
the types exhibited by the company at Vincennes. 

The Pyrennean section of the Midi line is strikingly 
different in character, having gradients so steep as to be 
absolutely tremendous. Here banks at 1 in 100, 1 in 80, 
and even 1 in 70 are relatively child’s play, for there is an 
ascent from Tournay to Lannemezan, eleven miles, of 
which the easiest “ bit” of about half a mile is at 1 in 50, 
while for sever miles on end there is an absolutely un- 
broken rise at the rate of 1 in 31, or 32 mm. per metre. 
Naturally a road with such ients as this needs a ty 
of locomotive considerably different from that used on the 
Hendaye section, and so the Midi showed at Vincennes the 
engine, No. 1801, which was the prototype of the class 
now coming so largely into use, the ten-wheel four- 
cylinder compound with leading four-wheel bogie and six- 
coupled wheels—but not the later and improved variant of 
the same type—and a non-compound goods engine which 
has been converted into a two-cylinder compound—three 
engines in all, the display being specially interesting as 
illustrating the spirit of progress and enterprise which 
has given us the fastest booked times in Europe. 

It is noteworthy that the Midi was almost contemporary 
with the Nord line in adopting the de Glehn system of 
four-cylinder compounding. So long agoas 1893, accord- 
ing to a statement which is published, the Midi line 
possessed fourteen express locomotives built on this 
principle, Nos. 1701-1714, much smaller, however, than 
the latest Exhibition type, but nevertheless very powerful 
and efficient engines, which even at that comparatively 
early date had a boiler pressure of 199]b. per square inch. 
The four-coupled wheels were 7ft. in diameter, the two 
high-pressure cylinders 18}in. and the two low-pressure 
cylinders 2lin., the piston stroke being 25tin., heating 
surface 1635 square feet, and weight 50 tons. In fact, 
they were to all intents and purposes counterparts of the 
older Nord engines, Nos. 2.1283—2.187, described in my 
former articles on that railway. 

But in 1896 a much larger and more powerful edition 
of the engines was introduced on the Midi line. Twenty- 
four were built, and were numbered 1751 to 1774. In 
general dimensions they closely resemble the correspond- 
ing Nord engines numbered 2.161—2.180, having similarly 
large boilers, 12ft. 9in. in length between the tube plates, 
4ft. 6in. in diameter, the axis 8ft. above the rail level ; 
total heating surface, 1888 square feet. The four-coupled 
wheels are of the same diameter as in the case of the 
Nord engines, namely, 7ft., and the piston stroke is the 
same length as that of the Nord engines, 25}in. But the 
Midi engines differed in still retaining 199 1b. steam 
posennee instead of having 213 1b.; in having slightly 
arger cylinders, namely, high-pressure (2), 133in. instead 
of 184in.; low-pressure (2), 21}in. instead of 2lin.; grate 
area, 263ft. instead of 28ft. Also the Midi engines 
have six-wheeled tenders, unlike the Nord engines, whose 
tenders run on eight wheels. Further, the Midi engines 
weigh 53} tons, as against the Nord engines 51}. In 
all essential respects, however, the Midi 1751 class and 
the Nord 2.161 class are almost identical. The engine of 
this class exhibited at Vincennes is 1765. It was built, 
like the others of its class, by Messrs. Schneider et Cie., 
at the famous Creusot Works, and was, I understand, 
designed as to its local differences of detail by Mons. Moffre, 
Ingénieur-en-Chef du Matériel et de la Traction to the 
Midi line, but upon Monsieur de Glehn’s system of four- 
cylinder compounding. I may add that the six-wheeled 
tender weighs in working order 35 tons. 

As I have referred to the earlier and smaller type of 
four-cylinder compounds which were the precursors of the 


standard type as illustrated at Vincennes, I may as well 
add that these latter already have successors, for ten 
more engines have been ordered virtually of the same class, 
but having 218 lb. steam pressure. They are numbered 
1775—1784. My remarks as to the work done will refer, 
however, exclusively to the Exhibition type, and to that 
which preceded it. 

While my most spectacular experiences with the stan- 
dard Midi engines have been some very brilliant per- 
formances with the famous Sud Express between 
Bordeaux and Bayonne, these are less interesting in 
point of substantial merit than certain other experiences 
which I have had with them in respect of weight haulage. 
Perhaps the most noteworthy was one with the heavy 
mid-day express on the Orleans line. I may explain that, 
prior to the completion of the order given by Monsieur 
Solacroup, Ingénieur-en-Chef du Matériel et de la 
Traction to the Paris-Orleans, for twenty similar com- 
pound express engines, the company was in such straits 
for locomotives powerful and fast enough to carry on 
its accelerated express services, that it made ar- 
rangements to hire temporarily from the Midi and 
Nord lines a sufficient number of the four-cylinder com- 
pounds to keep it going until its own should be ready. 

With one of these, No. 1772, I had a remarkably fine 
run by the Orleans train mentioned, from Bordeaux-Bas- 
tide Station to Angouléme. This distance is 83 miles, 
and the booked time 92 minutes, representing an average 
speed from start to stop of 54:1 miles anhour. The load 
was 201 tons, exclusive of engine and tender. The road 
is generally level for the first 82 miles from Bordeaux to 
Coutras. It then rises moderately, but continuously, for 
374 miles, finally falling on somewhat steeper grades 
during the last 134 miles to Angouléme. It will thus be 
observed that the first 70 miles of the 83 were entirely 
“collar” work, the greater half of this 70-mile length being 
on a steady ascent. The complete journey from 
Bordeaux-Bastide to Angouléme was done in 84 min. 9 sec. 
from start to stop, for the 88 miles. The last 30 miles of 
the long ascent of 874 miles from Coutras were covered 
in 30 min. 6 sec.—a remarkably smart performance. No 
specially high speed was run down the 13 miles descent 
into Angouléme as the train was before its time ; other- 
wise the journey would have been easily performed in 
several minutes less. I append a log of this interesting 


run. 
On the Midi line proper I was not able to obtain such 
striking results, as, with the exception of the Sud express, 
which is a relatively light train, the Midi expresses are 
not very fast timed. But with the Sud express in each 
direction I have noted several extremely good perform- 
ances. In one case, No. 1752 with a load of 132 tons 
behind the tender—equal to thirteen South of England 
coaches—ran from Bordeaux to Morcenx, 673 miles, a 
large proportion being up hill, chiefly at 1 in 200, in 
69min. 58 sec., in spite of the service slack through 
Lamothe Junction. Another instance, with the same 
engine and load, the run was done in 71 min. 39 sec., 
but on that occasion, in addition to the Lamothe slack, 
there was another—a very bad one—near Facture for re- 
laying, causing fully two minutes’ delay. The next stage of 
244 miles from Morcenx to Dax was done in 26 min. 50 sec. 
and 24 min. 58 sec. respectively, the train in the former 
case travelling at a lower speed because it was before 
time. The Dax-Bayonne run was less brilliant. The 
distance of 81 miles 5 chains was timed to be done 
in 33 min., but in one case it took 33 min. 27 sec., 
and in the other 34 min., the loss of a minute in the 
latter instance being due to the engine priming through 
too much water having been needlessly taken at Dax. 


The loss of 27 sec. in the other case was attributed to | Wh 


bad coal. In the opposite direction I failed to get any 
good work between Bayonne and Morcenx owing to the 
persistent slipping of the engine, the rails having been 
rendered greasy by a drizzling mist. This, however, 
must be recorded as one of the very rare instances of 
inferior work on the part of these French compounds. 
Even on the oceasion under notice the performance which 
immediately followed was distinctly fine, for the run of 
673 miles from Morcenx to Bordeaux-Controle was done 
in 64 min. 52 sec. from start to stop, although there 
was a delay of more than two minutes for relaying 
near Facture, thus leaving the net time 623 min. for 
the 673 miles. The booked time for the run is 66 
min., or at the average rate of 61°6 miles an hour. I 
am officially informed that another engine of this class, 
No. 1760, which was shown at the Brussels Exhibition of 
1897, when making a special trial trip with a load of 145 
tons, accomplished the same run in 68 min. 42 sec., but 
on that occasion the downhill speed was as high as 
125 kiloms.=77°5 milesan hour, whereas in my experi- 
ence above quoted the regulation limit of 120 kiloms.= 
74°4 miles an hour, was not once exceeded. On that 
authority I learn also that the same engine, No. 1760, 
was tried over the same stage with a load of 300 tons 
behind the tender, and covered the 673 miles in 74 
min. 54 sec., only once touching, and never exceed- 
ing 120 kiloms. per hour down hill. In every case 
there was the service slack past Lamothe. In that 
instance the speed up 1 in 250 with a load of 800 tons 
kept steadily up to 50 miles an hour. 

On one run which I had with the ordinary dining-car 
express drawn by one of the earlier and smaller Midi 
compounds, No. 1709, the load was 243 tons behind the 
tender, but the booked speed was relatively poor, only 
about 42 miles an hour, and so no chance was afforded to 
the engine to show what it could do, but the distance of 
41 miles from Morcenx to Lamothe was run in 50 min. 
start to stop, and the 263 miles from Lamothe to Bordeaux 
occupied 87 min. 48 sec., the train arriving three minutes 
before time. In the latter case about half the distance 
was up hill—mostly 1 in 250, a fourth level and a fourth 
down hill—but the engine merely played with the load 
throughout, although it equalled twenty-four South of 
England coaches. 

Returning for a moment to the larger standard type, as 
represented at Vincennes, I may mention that it was one of 


these, No. 1760, which ran for a considerable time on the 
Chemin de Fer de 1’Est, in alternation and comparison 
with M. Salomon’s 801-840 Flaman-boiler class, and 
which by its superior starting efficiency determined M. 
Salomon upon adopting the type as the standard for the 
Eastern line. 

But the Midi Railway had the honour of having been 
the first to introduce an adaptation of the de Glehn com- 
pound system, which has already found very wide adop- 
tion, not only in France, but also in Switzerland and 
Germany, and appears likely to rival, if not to supersede, 
the four-coupled type for heavy express work. I refer to 
the ten-wheeled class having six coupled wheels and a 
leading four-wheeled bogie. The Midi brought out the 
first two of these, Nos. 1301 and 1302, in the year 1895, 
for the special purpose of working the express trains over 
the tremendous inclines of 1 in 81 between Bayonne and 
Toulouse. Practically they are identical with the 1751 four- 
coupled class, excepting in respect of the number and 
diameter of their coupled wheels, there being six of 
5ft. Yin. diameter instead of four of 7ft. The boilers 
are practically the same in both classes. The 
cylinders are exactly identical, as also is the valve gear. 
In fact, almost all their parts are interchangeable, the 
sole exception being those affected by the differences in 
the number and diameter of the coupled wheels. It may 
be added that these Midi ten-wheelers, Nos. 13801 and 
1302, are virtually identical also with Nos.3.121—3.170 on 
the Nord line, which I described and illustrated in THE 
ENGINEER for Dec. 30th, 1898. page 649, and of whose excel- 
lent work on that line I gave several noteworthy specimens. 
The sole difference of any importance is that the Midi 
engines have only 199 Ib. steam pressure, whereas the 
Nord engines have 213 lb. No. 1801 was tried for some 
time on the Chemin de Fer du Nord in the year 1897, 
and, according to the official records, took a train of 
260 tons up the bank at 1 in 76 on the Tréport line, at a 
minimum speed of 35 miles an hour, and hauled a heavy 
goods train weighing 670 tons at a steady 30 miles an 
hour up a long bank of 1 in 333. These performances 
resulted in the adoption of the type on the Nord line, no 
fewer than fifty being ordered at once, and the order 
being distributed among three different makers so as to 
expedite the delivery of engines proved to be so valuable, 
while at the same time the Midi Company obtained ten 
more of them, differing from Nos. 1301 and 1802 only in 
the steam pressure being raised to 213 lb., as in the case 
of the Nord engines. No. 1301, which was exhibited at 
Brussels in 1897, was shown again this year at Vincennes 
in company, however, with No. 1765, of the four-coupled 
type, instead of No. 1760, which figured at Brussels. 
bn leading dimensions of Nos. 1301 and 1765 are as 

ollow :— 


Boiler— No. 1301. No. 1760. 
Internal diameter ... ... ... 4ft. 64in. ... 4ft. 6$in. 
Length between tube plates ... 13ft. 54in. ... 12ft. 94in. 
Height of centre above rail 7ft. =... Zin. 

Tubes, Serve pattern— . 

External diameter ... ...... 2fin. ... 2fin. 

Fire-box, Belpaire type— 

External length ... ... ... . 8ft. Gin. .. S8ft. 6in. 
Fire-grate area ... ... ... ... 264 sq. ft. . 263 sq. ft. 

Heating surface— 

160 sq. ft. 
1888 sq. ft. 

Cylinders— 

Diameter, high-pressure, two, 
Diameter, low-pressure, two, 
Stroke of piston ... in. in. * 
eels— 
Coupled... ... ... ... ... .. 5ft. Sin. (6) . Oin. (4) 
3ft. 5in. 

Weight— 

Engine in working order... ... 564 tons ... 53} tons 
Tender in working order ... ... 24 tons ... 35 tons 
Engine and tender ... ... ... 804 tons ... 88} tons 

Weight on coupled wheels .. 41 tons ... 32} tons 


The Midi also constructed, in 1895, an engine, 
No. 1401, almost identical with No. 1301, and differing 
mainly in the coupled wheels being 6in. smaller, viz., 
5ft. 3in. in diameter, instead of 5ft. 9in., this giving a large 
addition of tractive force. No. 1401 was not exhibited at 
Vincennes. Subsequently, that is to say, in the years 
1897 and 1898, the Midi Company procured ten more of 
the 1301 class— numbered 1303-1312—and fourteen more 
of the 1401 type—Nos. 1402-1415—which differed from the 
pioneer engine of each type in minute constructional 
points unnecessary to specify in detail, the only difference 
of importance being the increase in the boiler pressure 
from 199 lb. to 218 Ib. per square inch, and in the total 
weight in working order by about three tons in each 
instance. 

The third engine, shown at Vincennes by the Midi, 
was an ingenious and apparently effective conversion of 
an old six-coupled locomotive No. 1802, with 5ft. 3in. 
wheels, into a two-cylinder compound of the Mogul type, 
with a two-wheeled feading Bissel bogie. Both cylinders 
are placed outside the frames, the high-pressure being 
17fin. by 254in., and the low-pressure 26}in. by 254in., 
the total weight of the engine alone in working order 
523 tons, and the adhesion weight 41 tons. The conver- 
sion was effected in the workshops of the .company at 
Bordeaux, and the engines as rebuilt appear likely to prove 
very useful. 

As to the actual working of the Midi ten-wheelers I have 
had -no personal experience, but with the virtually 
identical engines on the Northern lines I have made a 
large number of experimental trips with results many of 
which have already been published in Tue EnGInegER. It 
may be remembered that one of these engines started 
from a dead stand on a bank of 1 in 200, which extended 
for 12 miles from that point, and attained a speed 
of 47 miles -an hour, which was maintained to 
the summit, the load being 340 tons, exclusive of engine 
and tender, while with the same load a speed of 51 
wee an hour was steadily maintained up a subsequent 
bank of 1 in 250 and 1 in 333, extending for 23 miles. In 
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another case, with 260 tons behind the tender, one of 
these ten-wheelers maintained 28 miles an hour up the 
banks of 1 in 76 on the Tréport line, while on the level 
and on falling gradients I found them run with remark- 
able ease and steadiness at speeds up to 73°5 miles an 
hour. 

Further, I iearn from official reports of special trials 
that the actual Midi Exhibition engine No. 1301 took 
nine coaches weighing 125 tons up the Tournay bank of 
1 in 31 for seven miles at a steady speed of 20-1 miles an 
hour, and up the Montréjeau bank of 1 in 62 at 36°8 miles 
an hour. These results appear to me very remarkable, 
and forcibly illustrative of the efficiency of the locomo- 
tive type under notice as exhibited at Vincennes. 

Log of Run with Midi Engine, No. 1772. _ Load, 201 Tons, 

exclusive of Engine and Tender. 
Miles ex 


a Stations. Actual times. Booked times. 
... Bordeaux-Bastide ... ..dep. 1042 0 ... 1037 0 
... La Grave d’Ambarés __... pass § 2... — 
614 ... Montmoreau... ... ... 5; 44 17 ~ 
83 Angouléme... ... ... ... arr. 12 69 .. 12 9 0 


ENGINEERING DETAILS AT THE CRYSTAL 
PALACE, 
No. I. 

THE greater number of our readers are no doubt aware 
that what promises to be an unusually important, interest- 
ing, and attractive exhibition will be -held at the Crystal 
Palace thissummer. Of the multitude of visitors, few will 
be likely to take note of the magnitude of the engineering 
work which has been done at the Crystal Palace, and this 
appears to be a suitable opportunity for describing work 
which represents the practice of engineering as carried 
out a generation ago, by men of great professional 
eminence. 

We are apt in going through life to take things 
for granted. Thus the majority of people take the rail- 
ways, for example, as something automatic which ought 


- 
=) 


Grouno 


REFERENCE: 


Aweney 


REFERENCE: 
$) Fountains 13 Lower Pumping House 
&South Towers Pence /4 Mai Storage Reservoir 
J0 Top Reservoir = mediate Reservoirs 
Storage Tauis Pence Pence Station /7 Cooling Pond 
Pumping House 


CRYSTAL PALACE GROUNDS 


always to work with perfect regularity. As long as the 
trains are punctual they do not trouble themselves to 
inquire into the huge mechanism, each portion of which 
must co-operate harmoniously withthe others in order that 
the whole may work well and smoothly. It is the same 
with almost anything else. We are simply accustomed 
to take things.as we find them, and do not stop 
to ask Why is this? or Why is that? It is dis- 
tinctly the spirit of the age. And yet by acting 
thus we lose much interesting information. Many 
hundreds of thousands of our readers have been, 
doubtless, at one time or another, to, the Crystal Palace. 
How many have spent a thought upon the multifarious 
engineering details to which it is necessary to attend in 
order to keep a great place like this going? But few, 
we venture to think; and it is therefore probable that 
the following series of articles on the subject may be of 
interest. The first of this series we shall devote to the 
arrangements for water supply, and it will be a surprise 
to most to learn that the ordinary amount of water 
requisite for the needs of the Crystal Palace varies 
between 250,000 gals. and 300,000 gals. a day throughout 
the year. This is enough—at 30 gals. a head—for the 
supply of a town of from 8000 to 10,000 persons. This 
amount leaves out of account altogether any which may be 
used for dietetic purposes. Such water, as will be here- 
after detailed, is obtained from another source than that 
from which the general supply is drawn. 

For the most part the Crystal Palace depends for its 
water supply upon the amount of rainfall collected from 
its grounds—nearly 200 acres, including the roofs, are 
available as catchment area—and supposing a rainfall of 
25in. a year, which is the amount calculated by the 


authorities, the total rainfall is over 117 million gallons. | 1 to 7, 10, 11, and 15 to 19. The total exposed surface 
Of course, only a proportion of this is caught, and the | amounts to nearly 15 acres. The various basins, for the 
actual amount used is about 90 million gallons. Some of | most part, drain into one another in succession, but all 
this is used twice over, as will hereafter be explained, so | the overflow water eventually finds its way into either 
that the actual amount of water in circulation—if one the boating lake or the cooling pond—17 on the plan, 

may use such an expression—is less than this. In dry In order that it can be utilised, however, it is necessary 
years the supply is not equal to demand, and the that the water should be raised to a height from which 
mains of the Lambeth Water Company are drawn | it can command every part of the grounds and buildings, 
upon. The average quantity taken from this source is ; Placed on the top of each of the towers is a large civeular 
about 10 million gallons. Last year it was between 13 | storage tank. These are 47ft. in diameter, and they are 
and 14 million gallons—an expensive substitute for rain- | provided with inverted funnel-shaped bottoms. The 
water. Naturally enough, seeing the elevation of the | capacity of each is, with a depth of 35ft., some 290,000 
Crystal Palace and the huge tanks at its southern end, gallons. Some idea of the strength of these towers can 
the water company charges high rates for water supplied. be obtained by considering what this volume represents 
Indeed, we understand that the company does not care in weight—it is nearly 1800 tons. It is outside our 
much about supplying at all even at the price it charges | present purpose to describe minutely the construction of 
—1s. per 1000 gallons. Taken at this price the average | the towers—or, indeed, of any part of the whole structure 
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expenditure of the Crystal Palace on water is some £500 of the Palace—though there is considerable interest 
a year, and the amount purchased forms but little more | attaching to everything. But the Crystal Palace 
than one-tenth of the total consumption. | buildings have been described and illustrated years 

A glance at the accompanying sketch-plan of the Palace | back, and it would be labour thrown away to attempt 
grounds will serve to make clear the following explana- | to describe them again. It may, however, be of interest 
tion. The drainings from nearly all the land within the | if we show a section of one of the towers, which 
Palace boundaries falls by gravitation to the boating | clearly explains the method of fixing the tank and 
lake—No. 14 on the plan—which forms, as a fact, the | the various pipes in connection with it. The drawing 
main storage reservoir. Its area is some 5% acres, and | from which our illustration has been prepared is 
its depth varies from 6ft. to 9ft. Its surface is, at an | one of those originally used when the towers were 
average, 155ft. below the mean level on which the Palace | being constructed. It is dated 1854, and is signed by 


itself is built. The tanksin the towers come some 280ft. | Mr. Isambard Kingdom Brunel, and by Fox, Henderson, 


above this again, a total difference of, say, 435ft. The|and Co. Though outside the immediate subject under 
fall of 155ft. takes place in a distance of 800 yards. | discussion, we would draw attention to the height and 
The slope of the hill is therefore very fairly steep. | small thickness of the chimney, and to the method of 
The ground, however, is of a retentive nature, holding | fixing the staircase to this. The actual dimensions of the 
the water to a large extent ; moreover, the loss by reason | brickwork are as follows :—For the first 16ft. there is a 
of evaporation from the ‘numerous surfaces of water | thickness of 1ft. 10}in.; the next 60ft. is 1ft. 2in. work, 
must be considerable. Such surfaces, in addition to the | and the remainder of the stack—200ft. run—is only Yin. 
boating lake, are distinguished on the plan by numbers! thick. The external diameter is 8ft. 6in. The stairs are 


| 
| 
| 
| \\ 1\\ ANIKI AT | 
| 


Fes. 1, 1901 


THE ENGINEER 


109 


carried on brackets which were let into and bolted to the 
brickwork as it went up. We are informed that the stairs 
are as rigid now as when they were put up, and that no 
repair of any kind has been necessary to the brickwork. 

The water in the tanks at the top of the two towers is 
devoted almost entirely to reserve in case of fire, 
though some of it is used for blowing the bellows of the 
great organ, and some for actuating bydraulic lifts. 
The tanks are joined by two separate 8in. cast iron 
mains, which have fixed to them some fifty hydrants. 
The water in the two tanks, therefore, always stands at 
the same level, since there is open communication 
between the two. In these two tanks there is therefore 
a possible storage of nearly 600,000 gals. The water is 
always at a pressure of, say, 120 lb. at the floor level of 
the Palace. 

At a height of some 80ft. above the level of the ground 
near the bottom of the north tower are two storage 
tanks—marked 11 on the plan—which form an unmis- 
takeable landmark in the Palace grounds. These tanks 
are each of them 48ft. square by 16ft. deep, and 
together, therefore, they can hold some 460,800 gallons. 
There is, hence, a possible storage of water under pressure 
of over one million gallons, taking the towers also into con- 
sideration. Of course, however, the pressure of the water 
from the tanks—which to distinguish them from those in the 
towers we will call the lower-level storage tanks—is less 
than that from the towers, being only some 351b. per 
square inch. A 15in. main from these tanks is led 
through the building, where the water is used for general 
purposes. 

At the foot of the north tower is an irregular-shaped 
storage reservoir—marked 10 on the plan—which can 
hold 5} million gallons. Its area is about 2} acres, and 
it can be filled to a depth of 9ft. The water from this 
reservoir can be pumped into the lower-level tanks, or 
into those in the tower, and it is also available for the 
fountains, but not, of course, for the buildings, since its 
level is too low. It is, however, 50ft. above the highest 
fountain, and 124ft. above the lowest. 

There is a further source of water to which we have 
not, as yet, alluded. At the bottom of the plan will be 
seen the figure thirteen, which distinguishes the lower 
pumping station. Here there is a well, which is sunk 
through the superincumbent strata till it meets with 
water-bearing green sand at a depth of some 3800ft., and 
chalk at some 360ft. below the surface. Its total depth 
is about 250ft., but three bore holes, 10in. in diameter, are 
sunk from the bottom of the well to a further depth of 
250ft., making the total depth to the bottom of the bore 
holes some 500ft. The bore holes are cast iron lined 
down to the green sand. The well is brick-lined for its 
full depth of 250ft. and is 8ft. 6in. in diameter. At a 
depth of 150ft. there are four headings at right angles 
to each other. These vary in length, the longest being 
30ft., and are Sft. 6in. in diameter. Down in the well, 
at a depth of about 150ft., is a set of three-throw pumps 
made by Hunter and English. The delivery from these 
is 4in. in diameter, and is taken up to the reservoir—No. 
10 on the plan—and a branch is also taken to the lower- 
level tanks. The ordinary water level in the well is at a 
depth of some 95ft. from the surface, and the totals of 
the lifts to the reservoir and the tanks are respectively 
26°ft. and 350ft. The yield of the well is about 40,000 
gallons a day, and when it was originally sunk it was 
intended to use the water from it for drinking purposes. 
It was found to be somewhat hard, however, as well as 
being rather saline—though otherwise of excellent quality. 
It is now only employed for general purposes. 

The drinking water used is obtained from the Lambeth 
Water Company’s mains, and there is a tank near the 
south tower which is capable of containing 12,000 gallons 
of this drinking water. A 4in. main takes the supply 
throughout the building. The amount used during the 
year is some 4,000,000 gallons. 

The pumping machinery employed is of a very anti- 
quated pattern, and most of it dates from the 
earliest days of the Crystal Palace at Sydenham. In the 
north tower pumping-house, which is situated close 
beside the foot of the north tower, there is a pair of 
engines made by William—now James—Simpson and 
Co. These are of the beam type, and each has one 
steam and two hydraulic cylinders. The steam cylinder 
is 25in. diameter, with a stroke of 42in. The pumps are 
of the bucket-and-plunger type. The larger pump 
cylinders—which are used for lifting the water from the 
reservoir to the lower-level tanks, a height of, say, S3ft. 
—have 19in. buckets, and 16in. plungers, with 5lin. 
stroke ; and the smaller cylinders—which are used for 
pumping the water from the reservoir to the tank at the 
top of the tower, a height of, say, 245ft.—have 14in. 
buckets, llin. plungers. and a 2sin. stroke. Both these 
hydraulic cylinders are in the case of each engine worked 
from one end of the beam, but only one of the cylinders 
is, So we understand, in use at one time. Thus it is not 
customary to pump into the tanks and up to the top of 
the tower at the same time. These engines bear the 
date 1853. They are in a wonderful condition, and are 
still at work. The steam to drive them is obtained from 
two Galloway boilers, 20ft. by 6in., which were put in 

in 1875, and work at 30 lb. pressure. The engines work 
condensing, the condensers being of the jet form. A 
vacuum of 26in. is obtained. The horse-power developed 
at twenty-two revolutions is about seventy from both 
engines. 

Down at the lower pumping station there is a cross- 
coupled double horizontal pumping engine. This is used for 
pumping water from either the boating lake or. the cool- 
ing pond into the reservoir or into the lower tanks. The 
engine was originally made by Cox and Wilson—a firm 
now extinct—in 1853-4, Subsequently it was altered-— 
the pump rams being reduced in size—by Thomas Middle- 
ton and Co., in 1877. The two steam cylinders are 35}in. 
in diameter and have a 86in. stroke. They drive direct 
the piston-rods of two double-acting pumps—the eylin- 
ders of which are 1din. in diameter. By means of curiously- 
shaped fork connecting-rods the two piston-rods are also 


connected to the two cranks of a shaft carrying a fly- 
wheel, placed at the opposite end of the engine to the 
steam cylinders, and a jet condenser is worked from a 
crank connected to the piston-rod. The level of the 
boating lake is some 16ft. above the level of the pumps, 
and therefore, ordinarily, the pumps have the water sup- 
plied to them under this head of water. If, however, 
the pumps are drawing from the cooling pond, as some- 
times occurs, this is not the case, and there is, on the 
contrary, a slight lift. The engine makes 14 revolutions 
a minute, and the pumps, as already stated, are double- 
acting. We were informed thatin a trial carried out not very 
long ago, this engine pumped 198,000 gallons of water into 
the lower-level tanks—a lift of 253ft.—in 3h. 17 min. A 
2lin. main runs from this engine-house to the reservoir 
No. 10—a distance of some 1150 yards—and there is also 
a connection to the lower-level tanks. Jet condensers 
worked off the piston-rods are fixed under the engines, 
and the condensing water is obtained from the cooling 
pond—No. 17 on the plan—already mentioned. 

The overflow, which in times of heavy rain takes place 
from the boating lake and cooling pond, is led away by a 
big culvert which passes out of the Palace grounds near 
the Penge entrance, and eventually finds its way into the 
Ravensbourne. It would be a great saving if the storage 
capacity in the grounds were greater, for then much, if 
not all, of this waste of water could be prevented. The 
boating lake, however, is artificial and not of natural 
formation, and it would be impossible to raise safely its 
bank without very considerable expense. Things are 
now, as a fact, rather worse in this respect than formerly, 
since the cycle track, polo ground, &e., have been con- 
structed on the sites of what were once large reservoirs. 
These in their time did much by acting as subsidence 
reservoirs to clear the water by allowing time for sedi- 
mentation before it reached the boating lake. Now, 
however, in addition to a smaller storage capacity, the 
water in times of rain reaches the boating lake in a very 
turbid condition. In this condition, of course, it is some- 
times necessary to use it. 

The engine for working the well pumps was made and 
installed by Easton and Amos—now Easton, Anderson, 
and Goolden—in 1853. It is a compound vertical engine 
working on to a beam. The cylinders are 13in. and 22in., 
and the stroke of the low-pressure cylinder is 50in. 
The length of the crank is 25in., and the engine makes 21 
revolutions a minute. The pinion on the crank shaft has 
50 teeth, the spur wheel on the pump shaft has 92 
teeth, and the speed of the pump shaft is about 11 
revolutions a minute. The pumps are three-throw, the 
three barrels being each Tin. in diameter, and the stroke 
is 2ft. Both this and the larger pumping engine are 
supplied with steam from two Lancashire boilers, 30ft. 
by 7ft., made by Jones Brothers, of Milwall. These work 
at 40 lb. pressure, and it is curious to note that while 
the well engine is compound and condensing—the jet 
condenser being used—the cylinders are not lagged, and 
the pressure is only 40 lb. at the boiler. 

A certain aiount of the water, when it has been 
used for general purposes in the grounds, finds its way 
eventually back to the boating lake, and the cycle 
of operations is repeated. The greater part, however, 
is lost by evaporation, sinking into the ground, or by 
being delivered into the sewers or main culvert already 
mentioned. In spite of the antiquated nature of the 
pumping machinery, it has been working wonderfully 
smoothly and well on the various occasions when we have 
paid our visits. The engines certainly have not the 
appearance of having been at work for nearly fifty years, 
and of having done a fairly heavy duty all the time. Of 
course, as compared with a waterworks, the Crystal Palace 
water arrangements are not only ona very extended scale, 
though we are assured that it is well within the mark to 
say that there are at least 25 miles of piping of one sort 
or another connected with the water supply. Some of 
these pipes are as much as 3ft. in diameter. What is 
remarkable, however, is that there should be all this 
machinery, &c., in connection with one single establish- 
ment. As such we should imagine that it is unique. 


EARLY SUBMARINE WARFARE. 


SomE account of early attempts at building submarine 
vessels for war purposes may be interesting just now. Th 
first of which we can find any detailed account was made 
so long ago as 1776, when this country was at war with 
its American Colonies. It was invented and constructed 
the year before by David Bushnell, of Saybrook, Con- 
necticut, and was built of oak timbers or staves, in almost 
globular form, although the depth was somewhat greater 
than the width. The timbers were well hooped with 
iron bands, seams carefully caulked, and every precaution 
taken, of course, to render the machine water-tight. In 
the top was a circular manhole of metal, hinged at one 
side and kept tight with cramps. Six small pieces of 
thick glass, inserted in this lid or cover, admitted a cer- 
tain amount of light. Seven hundred pounds of lead 
were attached to the bottom to keep it upright; of this 
2001b. could be let go if it was desired to increase the 
buoyancy of the apparatus. Rising was effected by two 
force pumps for driving out the water which was appa- 
rently taken down on the descent, whilst more could be 
admitted through a spring valve worked by the foot for 
sinking. 

There was only room for one operator in Bushnell’s 
submarine boat, which was just about deep enough for 
him to stand up in. He could move about sufficiently to 
attend to the various kinds of machinery, but undoubtedly 
had remarkably confined quarters. Steering was done 
by a little fin-like rudder at one side, guided by a compass 
having two small pieces of phosphorescent deadwood 
crosswise upon its N. point and a single piece at the 
opposite end. At night, or when the machine was in 
deep water, this was all the light the operator had-to 
work by. To tell how deep down he was, he consulted a 


glass tube, 12in. long and 4in. diameter, communicating 
with the water freely. A piece of cork in the tube was 
estimated to rise or fall lin. with every fathom of depth, 
acting the reverse way to the motion of the boat. If it 
sank the cork rose, and vice versd. 

As for the all-important matter of moving power, it 
consisted of two oars or paddles, rather like the sails of 
a windmill, fixed screw-wise upon the end of a shaft 
which passed through the side opposite to the rudder. 
They were but 12in. long by 4in. wide, but by grinding 
away very energetically at the cranked handle inside, a 
rate of about three miles an hour could be obtained in still 
water. There are said to have been two other similar 
paddles, placed vertically at one side of the manhole, by 
turning which, according to the direction, rising or sinking 
could be assisted. For the torpedo part of the business, 
it consisted of 130 lb. of gunpowder in a wooden receptacle, 
bound with hoops and fitted with an ordinary flint gun- 
lock. This was connected to a clock or alarum arrange- 
ment, which could be set to go for a certain time, at the 
end of which the lock was released and fired the powder. 
The magazine was attached to the main apparatus by a 
screw, the end of which, inside the magazine, controlled 
the clock, so that the latter could not be started till the 
magazine was detached from the submarine boat by the 
withdrawal of the screw. 

It will be seen that the whole affair was very carefully 
thought out, and if the accounts of it may be trusted, it 
was easily capable of doing mischief. As to actual per- 
formance, however, it failed through several unforeseen 
contingencies. The inventor does not seem to have had 
enough faith in his creation to trust his own life to it, as 
he requested General Parsons, of the American army, to 
send him two or three men to learn the mode of working 
the machine. These men made several experiments 
with it in and about Long Island Sound, and on a suitably 
quiet and still night arriving, one of them, a sergeant 
named Ezra Lee, volunteered to try and blow up one of 
the British men-of-war lying near the north end of Staten 
Island. Having been rowed as near to them as was 
judged safe, Lee entered the submarine vessel, but 
speedily found the tide drew him helplessly past. With 
great pains and trouble, after two and a-half hours’ labour 
at the crank, he got under the stern of the Eagle, 64-gun 
ship. He then found, to his dismay, that the sharp 
screw which projected near the manhole for the purpose 
of holding the apparatus steady against the object 
to be blown up, whilst the magazine could be attached 
to this screw on its being left sticking in, could not be 
driven in firmly enough. The vessel’s bottom was too 
hard, or the force too small, and at each trial the 
machine merely rebounded, having failed to get any hold. 
One or two more attempts were made at different parts 
of the vessel’s bottom, but it was now getting light, and 
for fear of being seen, so little beneath the surface of the 
water, he let the tide carry him off. 

Before landing Lee had to look out frequently from 
the top, his compass having failed, and in this he was 
seen and pursued by a boat. Detaching the magazine 
he got ashore safely ; the latter blowing up harmlessly in 
the East River. General Putnam and other officers wit- 
nessed theexplosion. In another attempt made a few days 
later Lee was equally unsuccessful, being discovered by 
the ship’s crew. After this little more appears to have been 
heard of Bushnell’s torpedo or his submarine boat experi- 
ments. The facts just narrated were supplied to a Mr. 
Charles Griswold, of Lyme, Connecticut, by Ezra Lee 
himself, and communicated to Silliman’s American Jour- 
nal of Science, vol. ii., in a letter dated February 21st, 
1820. Mr. Griswold speaks of Bushnell’s invention as 
being then well known to all acquainted with the history 
of the revolutionary war. In “La Navigation Sous- 
marine,” by G. L. Pesce—Paris: 1897—may be found 
drawings of the apparatus, constructed from the above 
and some additional information. From the latter it 
seems that the mountings of the thermometer, compass, 
and other instruments Sergeant Lee may—or may not— 
have had with him were covered with a composition of 
phosphorus, to enable him to read them. There were 
also two reservoirs which could be filled with fresh air 
through a ventilator when the machine rose to the sur- 
face. M. Pesce further states that Bushnell made an 
attempt in 1777 against the frigate Cerberus, and another 
on the English fleet at Philadelphia, without success. 
From this he was led to contrive strings of boxes filled 
with powder and allowed to drift against the object 
marked for destruction. We have never heard, however, 
that our fleet suffered any harm—in that war, at any 
rate—from any such system of torpedo manipulation. 

It is well established that Robert Fulton, called by 
Americans the inventor of steam navigation, devised a 
submarine boat with which to destroy ships, piers, «c. 
He was living in France when, in 1797, he submitted his 
vessel to the approval of the Government of the Direc- 
tory. They would have nothing to do with him, but in 
1801, under the Consulate, Fulton was allowed to 
try experiments at Havre, Rouen, and in_ the 
roadstead of Brest. The craft was called the Nautilus; 
it had a hinged mast for sailing till the time for submer- 
gency arrived. With three companions Fulton remained 
below water in Brest harbour, on July 3rd, 1801, for an 
hour, at 25ft. from the surface. It does not appear how 
the supply of air was kept up, but on another occasion he 
stayed at 5ft. depth, also with three persons, for 4} hours 
by the aid of a copper globe of one cubic foot capacity, 
“containing 200 atmospheres.” On the first descent 
they were in total darkness, but afterwards a small pane 
of glass was inserted. Two of the crew working at a 
“ propelling engine” moved the craft at the rate of 2) 
miles per hour, a third man steered, and Fulton himself 
attended to the level at which he wished to be. — 

Although Fulton was well acquainted with what 
Bushnell had done before him, he seems to have pre- 
ferred the system of floating torpedoes down to the 
object to be attacked, guiding and even exploding them 
by means of lines, to that of carrying them by a sub- 
marine vessel to the point where they were to be used, 
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This he developed in a high degree, and conducted ex- 
plosions in France, England, and America with great 
success. Large copper cylinders fitted with a flint gun- 
lock were used, clockwork being set in motion by the 
withdrawal of a peg and acting upon the lock after a 
certain interval, usually fifteen minutes. Another 
arrangement was that the triggers would be worked by 
levers actuated by contact with the object of attack. A 
curious picture of the destruction of the brig Dorothea, 
off Deal, by means of a torpedo, on October 15th, 1805, 
may be found in Fulton’s “‘ Torpedo War, and Submarine 
Explosions,” published at New York in 1810. Vessels 
in motion seem to have been outside the range of his 
operations, the favourite idea being to let the line 
attached to the torpedo catch against the mooring chain 
and thus let the tide or current swing the “ infernal 
machine” under the vessel’s bottom. The submarine 
boat, in fact, seems to have been, with Fulton, designed 
subsequently to and as a possible adjunct to the torpedo. 

A singular attempt at submarine warfare seems to have 
been made by the brothers Coéssin, who in 1809 con- 
structed a vessel at Havre, under the patronage of 
Napoleon. Like Fulton’s, it was called the Nautilus. 
In shape it was practically a wooden cask, 12ft. long by 
9ft. diameter, but the pointed ends made the total length 
27ft. The interior had three compartments, of which 
the central one had also a dividing floor. If these 
dimensions are correct, only remarkably small people 
would have heen able to stand up. For sinking, water 
was admitted to the conical ends, aided by plenty of lead 
ballast; whilst to rise this water was intended to be 
driven out by air forced in by two large bellows. A 
couple of little vertical fins or paddles, folding either 
way, assisted these movements ; two others, of the same 
type but larger, projecting through portholes fitted with 
leather pouches to keep out the water, furnishing pro- 
pulsion below the surface. There was a lowering mast 
for sailing. The inventors do not seem to have intended 
to use explosives, but hoped to set ships on fire by quietly 
attaching large cloths covered with sulphur under the 
poop or quarter. Besides the very doubtful utility of 
this principle, the machine had great defects. It would 
only go at the rate of 14 miles an hour under water, 
carrying nine men, and communication with the atmo- 
sphere was necessary for driving out the water ballast in 
order to rise. It does not appear ever to have answered 
any useful purpose. 


THE NEW ROAD FROM ENZELI TO TEHERAN. 


For the following description of a portion of an; 


important enterprise which has just been carried out 
under Russian influence by Russian capital in Persia, we 
are indebted to a correspondent who has enjoyed special 
opportunities in obtaining information, resident in Cazvin, 
Persia. It will be seen that he supplies details of the 
construction of a great high road from Enzeli to Cazvin. 
A good road already exists from Cazvin to Teheran. 

If we leave aside the improvements carried on the old 
Persian roads from Teheran to Choushtar and Bandar 
Abbass, also the building by the English in the province 
of Ispahan of some 40 kiloms. of chaussée, the new 
Russian road Enzeli-Teheran becomes the first memorable 
achievement of the civil engineer in modern Persia. It 
may change her destiny. It will doubtless mark for her 
anewera. I may therefore be allowed to enter into a 
rather lengthy description of this enterprise, which, from 
a purely technical point of view, can offer only points of 
average interest. 

The road is built and managed by a small company of 
shareholders, the principal ones being the well-known 
Russian capitalists Marozof and Poliikof, also a few 
influential Persians, such as Sadi Saltané, an energetic 
and enlightened old gentleman, the Beilarbeg of 
Resht, &e. 

The plans were prepared in 1894 by a group of surveyors 
under the direction of Glinaésky and Douloukhanof. The 
original plans were considerably modified in the course 
of the construction of the road. The work began in 1895, 
and went on without interruption to the end, 7.e., the 
year 1899. The length of the road, from the first toll- 
house in Piripazar to the gate of the city of Cazvin, is 
exactly 196 versts—say, 117 miles, as a verst is 6623 of 
amile. The maximum width of the roadway is 4} sadjins, 
say 31ft.—the minimum width is 2 sadjins—say 14ft. 
The total cost of the road is probably not more than four 
million roubles. 

Although the road is called Enzeli-Teheran, the road 
actually built by the company was that from Piripazar to 
Cazvin. From the latter place to Teheran there existed 
already an old caravan road in working condition. It was 
bought of Sadi Saltané for the sum of 200,000 roubles. 
This article will deal with only the newly-built road 
from Piripazar to Cazvin. 

The trade that is carried on by means of this chaussée 
annually amounts to about 80,000,000f. Of this, about 
50 per cent. is the value of goods exported, chiefly into 
Russia ; raisins and other dried fruits to the value of about 
8,000,000 ; cotton, 6,000,000; almonds, 3,000,000; furs, 
100,000; rugs and carpets, 1,000,000; pistachio nuts, 
100,000 ; tombakou (a sort of tobacco), 500,000; silk and 
cocoons, 25,000,000; olive and linseed oil, 500,000 ; rice, 
500,000. The imported goods, mostly Russian, are, 
petroleum to the value of 3,000,000 ; sugar, 35,000,000; 
cotton and similar goods, 500,000; pig iron, 200,000; 
miscellaneous, 500,000. What follows is a rapid sketch 
of the road. 

Cazvin is an inland town of about 20,000 inhabitants. 
It is a very old city, and has been the capital of Nadir 
Shah and a number of Persian monarchs before him. 
Judging from such monuments as the mosque of Shah 
Zadé Hussein, and a score of large subterranean brick 
reservoirs, in which at early spring the snow water from 
the barren slopes of the neighbouring hills is stored for 
public consumption, it must have seen better days. At 


present, half deserted and in ruins, it is, on account of 
its geographical position, the halting place of the 
numerous caravans which carry the products of the 
country to Resht for exportation or transport, and 
distribute the imported goods to the various centres 
of the empire. There are about two dozens of firms, 
mostly American, engaged in export and _ import 
trade. The district of Cazvin produces rasins, dry 
fruits, almonds, pistachio nuts, furs, and cotton to 
the value of about 5,000,000f. 
of Cazvin is exceedingly fertile, and especially fit 
for cotton growing, vine, pistachio, and almond planta- 
tions. But its climate is very dry, it hardly raining once 
during the whole summer. 
which runs along the further side of the above-mentioned 
range of hills at a distance of about 15 miles from Cazvin, 
can be appropriated for irrigation—and the project does 
not seem to involve great financial and technical 
difticulties—Cazvin can rise in a short time to an enviable 
state of material prosperity. 

The road leaves Cazvin in a north-westerly direction. 
It comes out of the orchards which encircle the city at 
the 192nd verst, and slightly deflecting to the left, it runs 
past the village of Nizamabad, and reaches the village 
of Husséinabad at verst 117. The country between this 
point and Cazvin is almost on a level; the roadway 33-43 
sadjins wide—a sadjin being equal to 7ft. 

From Hussiénabad down the villages of Agababa, 
Bouinek, and Kouin at verst 164, the country is quite 
undulating. On this section there has been considerable 
excavation, but very little filling. Two versts below 
Kouin the ground begins to slope uniformly downwards, 
until verst 145, where is to be tound the post station and 
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toll-house of Mollaali. Between these two points the road 
consists almost entirely in cuts mostly in argillaceous 
ground, in a few places in rock, and has been very hard 
to keep in good state, as during the winter snow lies 
down on it thick, and on account of the large area of 
watershed the side ditches are unable to drain a heavy 
rainfall. 

From verst 145, where an old natural road branches 
off to Hamadan, down to the village of Loufshan at verst 
111, the road is laid on the barren and rocky breast 
of a range of hills running to the left and parallel 
with the rivulet of Mollaali Deressi. It is exceedingly 
serpentine and precipitous, has some heavy gradients, 
sharp curves, several zigzags, the one at 129th verst 
having four bends. There are all along the route deep 
ravines, huge boulders, and gigantic masses of over- 
hanging rock. Nothing is there to break the monotony 
of the dreary scene, or to relieve the fear of danger, 
except now and then a long string of camels following the 
meanderings of the road with a slow pace, the mild 
music of its countless bells filling the air; or here and 
there a small green patch of land to betray the site of a 
miserable Kurdish hamlet whose huts of mud, with their 
wide openings for doors, blend in their mimic colour with 
their surrounding, and at a distance pose to the stranger's 
eye as a mere group of black holes. 

This section has an average available roadway of two 
sadjins width. It suffers no trouble from snow, as the 
climate of the valley is mild. The rainstorms, however, 
fortunately rare, cause considerable damage by depositing 
on the road heaps of detritus brought down the rocky 
declivities. 

Near Patchinar, at 114th verst, the river Sharoot comes 
into sight. The road keeps to its left bank, and at 
Laufshan crosses an old Persian brick bridge of four 
spans, built in the ogive style. It is a clumsy structure, 
and within the memory of living people it has fallen 
down and been repaired twice. Over the haunches, the 
piers, and abutments empty spaces are left, presumably 
to economise masonry. These hollows are a convenient 
place for beggars to live in and practise their trade, and 
in some parts of the country they serve even as asylums 
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to poor people afflicted with some loathsome and con- 
tagious disease, and driven out of their community. 
From Laufshan to Mendjil, at 93rd verst, the road 
runs to the right and in sight of the river Sharoot, 
through rolling and gravelly ground. It consists almost 
entirely of cuttings. 
At Mendjil, a Tittle below the confluence of the rivers 
Kizilouzen and Sharoot, the rgad passes over the new 
iron bridge, and winding its course through cuts in solid 
rock along the base of a range of barren hills, which line 
the left bank of the Sifitroot river; it touches the villages 
of Rootbar and Gendja, and arrives in Rustemabad. 
After a run of half a dozen versts in undulating ground, 


If part of the river Sharoot, | it enters the chain of Elbourz mountains near the village 


Siaroot at verst 50, where it crosses an old Persian brick 
bridge of three spans over a small branch stream. The 
road leaves the above chain of mountains a little below 
Imamzadé Hashim at verst 42. This section of about 
8 versts, which is an agreeable drive in summer, has re- 
quired considerable excavation work, clearing of boulders, 
cutting down trees, and grubbing. 

Then comes Koudoum, the first post station, at verst 35. 
The country lying between versts 42nd and 35th is always 
wet and thickly wooded; Resht is on the 8th verst. Here 
the road crosses a brick bridge of three spans, said to be 
800 years old, and running through the city, reaches 
Piripazar, the actual terminus of the road. 

The country between verst 0 and 35 is flatand swampy ; 
there is filling to some extent, but very little excavation. 
It was the section between verst 42nd and 65th that, on 
account of the frequent rains and wet soil, gave the 
greatest amount of trouble and caused a tremendous ex- 
penditure—see the accompanying plan map. 

Resht is a city of some 
50,000 inhabitants. Itis the 
seat of government of the 
rich province of Gilan. By 
its geographical position it is 
the natural inlet and outlet 
of the greater part of northern 
Persia, and in wealth as well 
as in volume of trade it 
doubtless surpasses all the 
ports of Persia. The soil of 
Gilan is very fertile ; it pro- 
duces tobacco, excellent rice, 
and silkworm cocoons. In 
proportion as the Russian 
goods conquer new markets 
outside of their own— 
namely, the provinces of 
Aderbaidjan, Gilan, Mazan- 
daran, and Khorassan, all 
flooded with Russian com- 
modities—Resht will grow 
in importance, and eventu- 
ally become a great seaport. 
- It is situated on the right 
bank of the stream of Piri- 

azar, and has a very un- 

ealthy climate. Steamers 
arriving from various points 
of the Caspian Sea have to 
anchor in the open sea, off 
Enzeli, where the sea is most 
of the time so rough that it 
is impossible to disembark 
either goods or passengers, 
nor even give out the mail. 
The wharf of the steamship 
company, ‘Caucase and 
Mercure,” also the Persian 
custom-house, are at Razian, 
vis-a-vis Enzeli. The pas- 
sengers and goods are taken 
to Enzeli in boats and barges, whence, after a halt, they 
have to proceed across the small bay, and up the stream 
of Piripazar as far as the station bearing that name. Thence 
they are conveyed in wagons or carriages to Resht. This 
rather too primitive mode of transportation involves great 
discomfort, much delay, expense, and danger. The time 
is not very far, perhaps, when the company of the now road 
or some other party should obtain the concession for 
transforming the shallow arm of the sea on this side of 
Enzeli into an excellent modern harbour. 

The following is a brief description of the different 
kinds of work :— 

(a) Earthwork.—The total amount was about 60,000 
cubic sadjins. The price given to the chief contractor 
was 4°75 roubles per cubic sadjin of excavation and 
removal combined. The minor contractors did the same 
work for 3} roubles and less. Digging was done by 
means of the spade and pickaxe. Removal was effected 
through the shovel and the stretcher; also, in some 
instances, through wheelbarrows and donkeys. The 
small iron wagons and the rails brought over from Russia 
for this purpose proved less economical, and were not put 
into use. The greatest amount of earthwork done was 
near Siaroot, where, on account of the exc23sive rains, 
the company which had originally undertaken to build 
the road itself met great difficulties, and, in the face of 
the enormous cost and annoyance of this method, finally 
decided to have the road built by contractors. The 
labourers were mostly Persians, their wages being two 
krans—one franc—per day of ten to twelve hours. The 
proprietors of the premises on the road were duly 
indemnified for land appropriated or damaged by the 
company. 

(b) Rockwork.—Total amount about 50,000 cubic 
sadjins. The price given to the chief contractor was 
19} roubles per cubic sadjin, including removal. Minor 
contractors did the same work for 12 roubles, explosives 
as well as the use of the requisite tools free of charge. 
The holes were drilled by the hand, and mostly by means 
of the jumper, worked by two men. The explosive used 
was dynamite in cartridges. These were laid at the 
bottom of the holes. They were provided with a cap 


} 
| 
| 
—— 
= 
f g 
| 
| 
| 
| | | 
/ 
| \ 
| 
| 
} 
| 
| 
| 
| 
| 


Fes. 1, 1901 


THE ENGINEER 


111 


containing fulminate of mercury, and were fired by 
means of a magneto-electric apparatus. There were quite 
a number of accidents, due chiefly to the exploders. 
Later on, in widening the narrow parts of the road, gun- 
powder was also used for blasting. Price given then 
was 9 roubles per cubic sadjin, use of necessary tools 
included. 

(c) Ballast.—The total amount was about 15,000 cubic 
sadjins. The price given to chief contractor was 
21 roubles per cubic sadjin. Small contractors got 12-14 
roubles for same. The section between verst 35 and 7 
absorbed a large quantity of gravel. The price here offered 
was about 35 roubles gn cubic sadjin. The Bureau specifi- 
cations were: Gravel should be free of earth ; the largest 
diameter of the pebbles should not exceed 5 centimetres. 
The ballast used for the road was all natural, and usually 
contained sand to the amount of about one-third its 
volume. Rolling was done only on the plain of Resht. 
Spreading was done by the spade. Price for this work 
was 14-3 roubles per cubic sadjin. The gravel was 
transported on an average from a distance of two versts 
by donkeys; carts drawn by horses proving less 
economical. 

(d) Arch culverts.—Their total cost was about 200,000 
roubles. Price given to the chief contractor was 210 
roubles per cubic sadjin. They were built mostly by 
Greek and Italian masons for 90-140 roubles per cubic 
sadjin. Five arch culverts situated between Cazvin and 
Kouin were built of brick; the rest are made of squared 
stones. Composition of mortar used was 1 lime, 3 sand. 
There are only a few boxculverts on the road. In 
several spots the underbed of the road, formed of pieces 
of shattered rock, is made to drain rain water. 

(e) Buildings.—Their total cost is about 120,000 
roubles. They include seven toll-houses, seven tool- 
houses, six post stations (tchaparkhanes), and the office 
of the company in Cazvin, consisting of the Bureau 
proper, a nice edifice of two storeys, built of brick with 
the utmost care and economy. Also three houses for the 
principal employés of the company. . 

(f) Iron bridge at Mendjil.—Its total cost is about 
140,000 roubles. It has four spans with a total opening 
of 64 sadjins. It replaced a seven-arched brick bridge, 
which, according to tradition, was built by the order of 
the famous Persian monarch Shah Abbass. In course of 
several centuries it has fallen or been destroyed, and 
rebuilt over and over again. For the last time, some thirty 
years ago, it was rebuilt, but notwithstanding the 
bombastic style in which the commemorative tablet was 
written, and which declared it to be a marvel, made to 
subjugate not a river, but a furious sea wide as the 
ocean, one of the middle arches, which had already a bad 
fissure, yielded in the course of a heavy flood, which rose 
as high as the parapets. A temporary wooden passage 
was established on the projecting ends of the long piers, 
to ensure the traffic pending the erection of the iron 
bridge. 

The old piers were pulled down as far as the level 
of low water. The foundations were found to be quite 
solid and reliable, so they were retained. The new 
piers were laid upon these foundations. They are 
quarry-faced ashlar masonry backed by cement con- 
crete. Their section is rectangular, and the up-stream 
rounded ends of the old brick piers, that were preserved, 
serve to them as starlings, 

The erection of the iron bridge occupied five months. 
Tt was hindered considerably by the strong wind that 
blows continuously every day for sixteen hours at this 
gorge, and is often strong enough to throw loaded camels 
into the stream below. 

The abutments are U-shaped and surmounted by hand- 
some parapets. The bridge is of bowstring type. 

(g) Wooden bridges.—These were built on the sec- 
tion between Resht and Koudoum, where stone is scarce 
and timber cheap and plentiful. They are of simple de- 
sign, and have to be replaced later on by iron bridges. 

(h) Network of branches.—These were built in the 
neighbourhood of Resht, where the road skirts the banks 
of the rivulet Piripazar for some distance. It consists of 
branches of willow trees woven into stakes driven in the 
ground close toone another. The vacant spaces between 
network and slopes of the road were filled with gravel. 
The object of this work was to prevent the road being 
washed off by high water. Its total cost was about 
2000 roubles. The price was 3 roubles per square sadjin 
of network. 

The photographs, of which we give reproductions in 
our supplement, give an excellent idea of the country 
through which the road passes. The footlines explain 
them fully. It is interesting to note the difference be- 
tween ancient and modern bridges. 

(To be continued.) 


BOILER EXPLOSIONS IN FRANCE. 


THE Department des Mines watch with so much solicitude 
over the security of steam generators in France, that it is 
difficult to see how it is possible to reduce further the risk of 
boiler explosions. The precautions are far more severe than 
those taken in this country. No boiler is supposed to be put 
into service until it has been approved by an engineer of 
the Department des Mines, and each boiler has to bear an 
official mark showing the pressure up to which it can be 
worked. The boilers also have to be inspected periodically, 
and, if advisable, subjected to new tests. This must always 
be done when the generator is moved from one place to 
another and put to a new class of work. Steam users have 
formed themselves into a body known as the Association 
Francaise de Proprietaires d’Appareils 4 Vapeur, with a view 
of studying the causes of explosions and taking measures to 
guard against them in the future, and at the Paris Exhibition 
they had an extremely interesting show of pieces of wrecked 
boilers, illustrating how the explosions may have occurred, and 
the effect they had on the generating apparatus. Hach piece 
was ticketed, giving complete details of the conditions of 
installation and working, and the presumable causes of 
accident. An inspection of the exhibits showed that the most 


fertile sources of explosion were the external corroding of 
boilers in damp masonry seating, the accumulation of scale, 
and the bursting of tubes. Bad repairs were also responsible 
for many accidents through the weakening of the shell by a 
considerable number of rivets in a small area. A large 
number of pieces showed big convexities, which were 
probably due to a want of homogeneity in the metal, and 
this created local weaknesses that only narrowly escaped 
being the origin of a tearing open of the boiler. One or two 
horizontal cylindrical boilers had sunk in along the top for 
nearly their whole length. Many of the accidents were 
obviously due to defective material, but the majority were 
caused by corrosion and scaling that could easily have been 
avoided by taking ordinary precautions, and in view of the 
restrictions that are imposed upon steam users, it is difficult 
to see how they could have happened. It is true that the 
Department des Mines cannot be everywhere, and it is 
probable that the inspection is not so general as it should be. 
An idea of the preventable character of many accidents will 
be gathered from the report just published upon the boiler 
explosions taking place in 1899. As with all these official 
documents, the report is very late in making an appearance, 
but nevertheless the information given is often interesting 
and instructive. The number of explosions registered in that 
year was fifty. They resulted in the death of twenty-five 
persons and serious injuries to twenty others. To take a 
few of these cases, a horizontal boiler supposed to have been 
at least forty years old was officially tested and passed in 
1896 when it was laid down in a foundry. On the top it had 
a large number of rivets in a very small space, and it was 
discovered that the metal was of poor quality. The safety 
valve was loaded to double the pressure for which the boiler 
was passed, and the pipe leading to the pressure gauge was 
obstructed. The boiler had been left to itself for about an 
hour, and was not supplying steam to the engines, when it 
opened along the top and the end was blown out. A horizontal 
boiler at a saw mill was badly corroded at its upper part by an 
escape of water at the junction of the feed pipe, and the whole 
of the top half was blown into pieces. Another accident due 
chiefly to bad construction occurred to a traction engine 
working a steam plough, when the boiler was torn in several 
places following the junction of the plates, but the rivets 
were intact. The plates were of inferior quality, and had 
been bent with the hammer. Bad quality of material and 
deterioration of the plates since the construction of the boiler 
in 1884 were also partly responsible for an accident to a 
portable engine in a saw mill, but the direct cause was 
evidently excessive pressure. The whole of the shell was 
blown to pieces. Four accidents took place to portable 
engines working thrashing machines, three of them being 
caused by a rupture of tubes through insufficient water, and 
the fourth was due to a tearing of the under part of the 
boiler which had become corroded. The safety valve was also 
heavily weighted. Other instances of exterior corrosion are 
seen in two old boilers, one of which was laid down after 
repairs as far back as 1872, and appears to have corroded as 
the result of a leakage and the contact of the water with 
sulphurous smoke, while the other, put down in 1879, 
corroded from damp masonry. In both cases the damage 
done was considerable. To sum up the supposed causes of 
explosion, thirteen were due to defective installation, nineteen 
to want of care in keeping the boilers in proper condition, 
and twenty-six to negligence or ignorance, chiefly insufficient 
water, neglect in cleaning, or working the boiler at too high 
a@ pressure. 


PROGRESS OF WARSHIP BUILDING ON THE 
CLYDE. 


Unver the title of “ Progress of Warships and Machinery 
Building in England,” an account of the naval work completed 
during 1900 and under way—was given in a recent impression. 
Scotland and by the term in this case is meant the Clyde— 
was not embraced in the purview, and to render the account 
more complete the following notes as to the work on hand and 
completed in this important centre of the “far North” are 
given. The naval work produced—that is, consigned to the 
water—by Clyde shipbuilders during 1900 only amounted to 
roughly 13,000 tons displacement, an output which is only 
one-third the corresponding figure for the year previous, and 
a surprisingly small tale of work compared with the output of 
several previous years. Progress with naval work, however, 
is not to be measured exactly in the same way in which pro- 
gress with mercantile tonnage has come to be gauged. 

The launching stage as conceived with the latter class of 
shipping is very nearly a measure of the work completed, 
whereas in warship and other naval work, launching marks 
no more than the half-way stage in constructional progress. 
While the launching cutput, therefore, is very low, it is 
nevertheless the case that the volume of tonnage being 
operated upon and the measure of work really accomplished 
are matters by no means so inconsiderable. 

The Fairfield Company in May last launched the first-class 
armoured twin-screw cruiser Aboukir, of 12,000 tons, for the 
British Government, and she has since been in the company’s 
tidal dock having her engines and boilers, of 21,000 indicated 
horse-power, fitted on board, and her upper works and outfit 
generally completed. In March the company launched the 
30-knot torpedo boat destroyer Ostrich, of 310 tons, for the 
British Government, whose speed trials have shown a credit- 
ably low consumption of fuel ; and in August the twin-screw 
troopship Hardinge, of 5600 tons, for the Indian Government; 
which semi-naval vessel recently left the Clyde en route 
for Bombay. On the stocks at Fairfield the most important, 
and the furthest advanced, examples of naval work is the 
armoured cruiser Good Hope, of 14,100 tons, and 27,000 
indicated horse-power, which is now within a month or so 
of the launching stage. Another item is the 9800-ton cruiser 
Bedford, which will take the water before midsummer; 
while there is also something now showing of the 9800-ton 
cruiser Donegal, of 22,000 indicated horse-power, and 23 knots 
speed, one of the three similar County, or Essex, class of 
vessels ordered from Clyde builders in October last. 

At the works of the London and Glasgow Company, 
Limited, there is on the stocks the 9800-ton cruiser Mon- 
mouth, ordered at the same time as the Fairfield Company’s 
Bedford, and, like her, within measurable distance of the 
launching stage; and there is now being laid down the 
cruiser Cumberland, sister ship to the Donegal. The con- 
tiguous shipyard of Beardmore and Co. — formerly R. 
Napier and Sons—received in October an order for the third 
cruiser of the County class to be called the Berwick, and as 
this establishment has not till very recently had any further 
orders for mercantile work, and has the advantage—which 
may well prove to be immense—of intimate association with 
the armour-plate producing establishment of Parkhead, 
great celerity will no doubt mark the progress in this case. 


The Clydebank establishment of John Brown and Co., 
Limited—from whose stocks were launched three torpedo boat 
destroyers for the British Government, the Tiger, Vigilant, 
and Thorn, the first of these in May last—are also complet- 
ing in the wet basin the cruiser Sutlej, sister ship to the 
Cressy, but not so rapidly brought to completion as this Fair- 
field production, which has now so successfully passed through 
all her official trials. The Clydebank Company expects to 
launch the sister cruiser Bacchante in February, and 
the armoured cruiser Leviathan—a sister ship to the Fair- 
field’s Good Hope ordered at the same time—some time in 
May. Other naval vessels on the stocks at Clydebank are the 
cruiser Essex, of the County class, and the torpedo boat de- 
stroyer Arab. 

The engines and boilers for all the vessels on the stocks are 
being made by the firms building the respective hulls, except 
in the case of the engines and boilers for the cruiser on order 
from Beardmore and Co., which are to be supplied by Hum- 
phrys, Tennant, and Co., of the Thames — a circumstance 
fully commented on on page 435 of our impression for 
November 2nd last. Scott and Co., of the Greenock Foundry, 
though as builders unsuccessful in obtaining a share of the 
cruiser-building recently allocated, have since received the 
order to supply the engines and boilers of 15,000 indicated 
horse-power for the battleship Prince of Wales being laid 
down at Chatham dockyard. : 

During the year just closed a number of tug and 
harbour service steamers for the British Admiralty were built 
and engined by Paisley firms, including the twin-screw tugs 
Assistance and Adventure, each of 230 tons by Bow, 
McLachlan and Co., and two harbour twin-screw steamers by 
Fleming and Ferguson. 

In round figures the warship work still on the stccks and 
now being laid down in Clyde yards amounts to 102,000 tons 
displacement, and the warship machinery and boilers in the 
engineering shops aggregates nearly 210,000 indicated horse- 
power. 

The manuafcture of armour plate has during the year now 
closed been vigorously carried on and developed at the 
Parkhead Works of William Beardmore and Co., and the 
Clyde district may now fairly claim to be in a position, not 
only to build and engine the ships for his Majesty’s Navy, 
but also to supply the armour necessary for their protection. 
When to this has been added the supply of heavy ordnance, 
for which important manufacture works and plant are even 
now being prepared at Parkhead, the Clyde as a naval con- 
struction centre will be thoroughly complete. Amongst the 
armour supplied this year from Parkhead may be mentioned 
the following:—Side armour for the Cressy, Aboukir, 
Bacchante; bulkhead armour for the Aboukir and Bacchante; 
casemate armour for the Cressy, Implacable, Sutlej, Aboukir, 
and Bacchante; barbette armour for Implacable, Cressy, 
Sutlej, and Bacchante; bow protection armour for Cressy, 
London, Implacable, and Bacchante ; gun-shield armour for 
Cressy and Aboukir; conning tower armour for London, 
Venerable, Bulwark, and Cornwallis; sighting-hood armour 
for Glory, Implacable, Albion, Irresistible, Vengeance, 
Formidable, Venerable, and London; ammunition turret 
armour for Cressy, Sutlej, Hogue, Euryalus, Bacchante, 
Albemarle, Montagu, Russell, Aboukir, Duncan, Good Hope, 
Exmouth, and Cornwallis. 

Parkhead, it will thus be seen, is being requisitioned by naval 
builders in all centres. The work presently in progress in- 
cludes side, bulkhead, casemate, and barbette armour for the 
Good Hope, casemate and barbette armour for the Bacchante, 
casemate armour for the Duncan, the Russell, and the 
Albemarle; barbette armour for the Bedford, the Kent, the 
Monmouth, and the Essex; and a large quantity of bow 
protection, gun shields, and nickel steel armour, &c., for 
various purposes. The output at present is about 500 to 
600 tons per month. To achieve this end a vast array of 
finishing plant is constantly at work, and additions are being 
made to it as rapidly as the machines can be obtained from 
the makers’ hands. Three large new hydraulic presses are in 
course of construction for bending and forging purposes. 
The huge 12,000-ton press and the two other smaller presses 
are so busily employed that further assistarce has been found 
necessary to cope with the requirements of the six large 
finishing shops, and still further increase the possible output. 
This new plant is being pushed forward, and in view of the 
large prospective demands for the Navy it is confidently ex- 
pected that Parkhead will soon receive a much larger share 
of armour-plate work than has yet been placed there by the 
Admiralty authorities. Besides the ordinary mercantile re- 
quirements in shafting and other forgings, several sets of 
large hollow shafting for first-class cruisers of the British and 
foreign royal navies have occupied the presses, hammers, 
and machine shops of the forge; and some very important 
nickel steel crank and propeller shafts have also been des- 
patched. In order to provide accommodation for further 
extension of armour plant and ordnance, about fourteen 
acres of additional ground, eastward of the original works, 
was taken over during the past year, and the process of laying 
out and erection has been proceeding with all the energy 
characteristic of the engineering department at Parkhead. 


A Brake THAT Works.—The public are indebted to the Dai/y 
Mail, of London, for introducing, through its Geneva corre- 
spondent, an engineer who is credited with an invention of a 
** mechanical brake” which stops a train that is running at fifty 
miles an hour within a distance of twenty yards. Good! But 
what about the passengers! A train running at the rate of fifty 
miles an hour covers 734ft. in a second ; and to stopa train moving 
at this speed in twenty yards means that it must be brought toa 
full stop in four-fifths of a second. When we remember that, in 
anend-on collision, it takes several seconds for the momentum of 
the train to expend itself in telescoping car into car, one is moved 
to ask what would be the condition of the living contents of a pas- 
senger car that was brought to a stop in a fraction of the time that 
it takes to bring the last car of a telescoping train to rest /— 
Scientific American 

EpinpurcH NEw WaTERWoRKS.—The Edinburgh and District 
Water Trust have, on the recommendation of their Works Com- 
mittee, resolved to make application for an extension of time in 
which to complete the Yalla Waterworks. Under the Act 
sanctioning the Yalla scheme ten years were given in which to 
complete the works. So anxious had the trustees been that this 
great work should be proceeded with with vigour, that they gave 
a bonus of £15,000 to one set of contractors. The work went on 
pretty well for two years, but afterwards, owing to circumstances 
which need not be recapitulated, the contractors were unable to 
proceed further. Six years will have elapsed by May 30th next, 
and the Works Committee are informed that scarcely one-fourth of 
the work has been completed. Under these circumstances the 
Trustees are obliged to apply for an extension of time, and in the 

rovisional order to be presented under the Private Legislations 
Prcndure (Scotland) es they ask for five years in which to 
complete the works, 
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PARIS EXHIBITION.—EXPRESS ENGINE, © 
SAXONY STATE RAILWAYS. 
(Continued from page 63) 

Boiler.—The boiler is of the usual telescopic form, 
with rings }}in. thick, varying from 4ft. 11}in. to 4ft. Tin. 
inside diameters; the longitudinal joints are butted and 
double-cover strapped and riveted through the broad inside 
welts in double chain rows, in single chain rows through 
the narrower outside welts, and double zigzag riveted 
through the circumferential seams. A peculiarity of the 
boiler construction consists in the introduction, at the 
forward end of the barrel, of a shallow welded ring, 16in. 
deep, to whichis riveted the 1jin. steel tube plate. In case 
of corrosion this ring can be more economically removed 
than the forward long barrel ring, upon which, as is fre- 
quently the case in Germany, there is a steam dome. 
This practice of a shallow ring is in force with the Saxony 
State Railways. As the successive telescoping of each 
ring would reduce too much the smoke-box diameter, a 
thicknessing hoop is interposed between it and the outside 
circumference of the shallow ring. The rivets for the 
boiler are of the best cold-riveting rivet iron, closed up 
with hydraulic hammers. 

Staying.—The fire-box crown stays are the usual direct 
rods of fin. welding iron, and 210 in number. Those of 
the forward transverse row are slightly stouter, lin. 
Allthe ends are riveted over on the shell crown, and at the 
opposite extremity are secured by nuts within the fire- 
box. A single row of ten sling stays supports the 
forward corner of the copper box, these being pinned in 
to a T-girder on the shell above and to a like number of 
short girder stays, each secured to the crown below by a 
single bolt. Transversely there are twenty direct 
stays, 1,5;in. in diameter, spaced out in zigzag rows, the 
lower one of which serves a double purpose in holding, 
with inside nuts, one edge of the welt strips of the longi- 
tudinal shell seam, thereby making a stiffer joint than 
the set lap-joint usual with this type of fire-box. On 
account of the considerable width of the fire-box shell, and 
the relatively slight enlargement of the combustion space 
of the fire-box—by which has been avoided the necessity 
of introducing the latter previous to the completion of the 
shell—a very strong arrangement of longitudinal direct 
stays has been adopted, tying in the fire-box back sheet 
by means of a half-circle of ten stays secured to the rear 
ring of the barrel with straps suitably looped or corru- 
gated for the reception of the rod ends. Between each 
loop a long ear, extending forward, adds to the riveting 
surface. The two lowest rods are palm stays riveted to the 
fire-hole sheet by their forged T-ends; the four highest 
rods are pinned to a T-girder stay, stiffening the 
top of the same sheet, while the two following rods are 
anchored to a deep plate stay, 1ft. 10%in. at its ends by 
jin. thick, which is riveted across lower down by two angle 
irons, and secured by its turned-down ends, aided by angle 
irons above, to the fire-box sides. The front water-space 
sheet, bent toa radius of 44in., and giving a desirable 
amount of clearance at this spot, is stayed to the barrel 
by the joining of the top row of yellow metal stays with 
the ends of the usual forged stays. At the smoke-box 
end the tube plate is rendered extra stiff at its sides by 
the use of gusset plates in the spaces usually left vacant 
by the vertical line of tubes. A plate girder, 1ft. 7jin. 
deep, traverses the space above the tubes, and the ends 
of all three stays, missing the first shallow ring, are 
riveted to the sides of the foremost main ring. The 
tubes are solid drawn from mild steel, by the Rheinische 
Metallwaaren-und Maschinenfabrik, of Diisseldorf. They 
have an inside diameter of 13in., contracted at the fire- 
box ends to 1jin., and enlarged at the smoke-box ends 
to 1jin. 

Mountings.—In the boiler there are a plentiful number 
of holes for cleaning, &c.—eight small and six large ones 
—those for the fire-box being two upon each horizontal 
and vertical corner of the shell and a hose hole in the 
forward centre of the roof sheet, besides the usual wash- 
out in front of the fire-box. A small dome over the 
fire-box—concealed by the cab roof—supplies steam to a 
cluster of auxiliary pipes for engine and train services, 
and is surmounted by a whistle and two valves of the 
Coale Muffler and Pop Safety Valve Company, of Balti- 
more. 

The steam dome is made up of two rings, the lower 
i@in. and the upper ;%in. in thickness, and a dished 
cover }}in. thick. A couple of angle-iron rings form the 
seatings by which the two halves are bolted together. 
Flush with the joint, a ;j;in. plate divides the dome into 
two compartments, the upper one, containing the double- 
seated or balanced regulator, serving as a reservoir for 
dry steam collected against the crown of the boiler 
barrel by a pipe reaching almost to the fire-box. At 
this end it is blocked, steam only entering by rows of holes 
in the upper circumference of the pipe. The result is to 
prevent the forward rush of steam to one given spot, carry- 
ing along with it the less superheated product in contact 
with the water.above the coolest end of the tubes. (Some- 
thing similar is employed on Paris- Mediterranean engines, 
except that with these steam is only admitted along the 
top of the fire-box, and by a crane-neck into the dome on 
the front ring.) The hole under the steam dome is very 
small—sufficient to pass the crane-neck collector, the 
regulator pipe, and the valve rods. Its edge is stiffened 
with a3}in. by ljin. steel ring, and a short bracket above 
it holds the 4fin. regulator pipe. The steam pipe, of the 
same internal diameter, passes out through the lower 
sides of the smoke-box and underneath the running 
boards back to the high-pressure valve chests; the whole 
of this piping, including the exhaust from the high- 
pressure cylinders, is protected by neat metal covers. 
Thereis no provision for high-pressure exhaust direct to 
the atmosphere—that arrangement being considered as a 
needless complication that is rarely ever used in locomo- 
tives so equipped. The curved blast pipe has a nozzle 
of 5}in. diameter, calculated, along with the chimney 
dimensions, according to Von Borries’ formule. Its 
opening is on a line with the centre of the boiler, the 


short interval between it and the inclined spark arrester 


being filled by an inverted cone. With this cone is | 


combined the blower orifice, the steam pipe therefor 
being brought along the boiler beneath the hand rail, and 
then inwards, horizontally, through the left side of the 
smoke-box. The spark grating is composed of }in. wires 
centred jin. apart. The chimney, of iron, is symmetri- 


cally proportioned, and finely cast with a comparatively | 


short smoke-box cowl and an annular base by which it is 
bolted in place flush with the boiler sheathing. The 
sheathing is flush over both barrel and smoke-box, and is 
lagged beneath with felt. At the bottom of the smoke- 
box, front end, there is an opening which permits the 
cinders, &c., to fall into a sort of hopper formed by the 
cylinder casting, and from which the contents are raked 
out by means of a hole, closed by a trap in the smoke- 
box front, falling thence into a chute in the platform 
below. In engines burning something very different from 
Welsh coal this arrangement has the merit of enabling 
the fireman to rid the smoke-box, even during a short 
stop, of a quantity of cinders without cooling the tubes 


oil, which is furnished by square oil boxes, two of which, 
screwed to the crosshead, lubricate the connecting-rod 
little end and the lower guide bar. The outside crogs- 
head is of similar design. 

Connecting-rods.—The crosshead ends of the connect- 
ing-rods are solid, fitted with bushes fixed by saddle 
keys. A cavity on top takes the feed from the cross- 
head oil cup. The middle bearing on the low-pressure 
rod for the Joy gear is of the same form, but is provided 
with an ample oil box covered with two lids. All the 
main rods are of I section. The inside big ends are 
| handsome pieces of machine work, with forked or open 
ends yoked with double gibs held up by cotters tapering 
lin 16 on their outside edges. These latter are fixed 
against vertical movement by two square cap set screws, 
Tin. centre to centre, let in flush with the gib cheek faces. 
For setting up the front brass there is a wedge block 


| tapering 1 in 16 on its inside edge, and adjusted between 


the brass flanges by a knuckle-threaded bolt with a large 
head below, and above the piece, by a single ordinary 
threaded nut secured on the bolt with a traversing pin. 
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DIAGRAMS OF VALVE GEAR 


by opening the smoke-box door. A boiler cock is 
provided for assisting in the operation of cleaning out the 
box. 


Cylinders.—The steam and exhaust pipes are of iron. | 


Both low-pressure cylinders are cast in one with the 
smoke-box saddle; the method of securing their back 
covers will be seen from the drawings. A clearance of 
tin. is allowed at each end of the high-pressure stroke. 
The piston-rods are of cast steel; the connecting and 
coupling rods are of Siemens-Martin mild steel, from 
Krupp’s, of Essen, with a tenacity of 30°7 tons, and 
minimums of elongation and contraction of 18 and 45 
per cent. respectively. All the valves are of crucible 
cast iron, and the valve gear work is principally of 
Siemens-Martin mild steel. The various pins work in 
steel bushes cemented and hardened. The links are of 
wrought iron cemented and hardened; the link blocks of 
the Heusinger valve gear are of homogeneous metal, case- 
hardened, and those of the Joy gear are of phosphor 
bronze. To prevent scoring, oilers are provided for each 
link block milled out in the upper end and fitted with 
three syphon oil ducts; scrolled grooves are cut in 
the rubbing surfaces of the blocks. All moving parts 
have been made of the largest dimensions practicable ; 


the double-cranked transverse shaft, carrying the links | 
of the Joy gear, measures Illjin. between its | 


crank cheeks; it is supported in three bearings. 


The corresponding outside cranked link - carriers of | 


the high-pressure motion, of wrought iron, measure 
4,in. between the crank cheeks. 
effected by a double-threaded screw, having a travel 
for its slide block of 6jin. forwards and djgin. backwards 
from the centre. The notched sector forming one piece 
with the screw block, it, with its reversing lever, is 
always operated simultaneously with the screw; but, as 


the weigh-bar of the inside engines is pinned to the screw | 


block and that of the outside engines to the sector lever, 
the relative cut-offs of the two distributions can be pro- 
portioned to suit the load and speed by means of the lever 
adjustment. 


necting with the Joy links from a pin having a shorter 
radius, 12}in. The starting apparatus is Lindner’s well- 
known arrangement for equalising the pressure on both 
sides of the high-pressure pistons by means of perfora- 
tions in the high-pressure slide valves, the live steam 
being supplied to these openings from a four-way cock 
screwed to the front of the inside motion plate and 
operated from an arm forged to near the middle of the 
weigh-bar shaft. 

Motion gear.—The low-pressure piston crossheads and 
slide blocks are one-piece steel castings from Krupp’s 
Annen works. Their sockets are cottered to the 1 in 
26 tapered piston-rod ends by hollow-faced steel cotters, 
tapering 1 in 80, which in turn are secured by a ;‘gin. 
pin. The crosshead pin, 23in. diameter, has coned ends— 


1 in 5 taper—in each cheek of the head—the inside or | 


large end being steadied with a saddle key, while the 


screwed. end, outside, is fixed by a single flanged nut | 


secured. by a-gib-head key. The flange, 3}in. diameter, 
has teeth milled in its edge, and through which the nut 


is locked by a stop plate, with corresponding serrations, | 


fixed by a tap bolt on the crosshead—the fifth screw 
head indicated on the outside crosshead in our perspective 
engraving. The slide faces and their lips are lined up all 
round with }in. of white metal. These channels, 133in. 
long by 4in. wide, are skew grooved for distributing the 


Reversing is | 


The two cranks on the weigh-bar shaft | 
have radii of 1ft. 73in. and 1ft. 53in., the inner one con- | 


The brasses are barred by four divisions of ,j,in. thick 
white metal with recessed flanges. The composition of 
this white metal is 4°65 copper, 86°05 tin, 9°3 antimony, 
and that of the big end, little end, and coupling-rod 
brasses is 76°9 copper, 10°3 tin, 7°7 lead, 5°1 spelter, 0°5 
per cent. phosphorus. The oiler for the big end is a box din. 
by 2}in., milled in the top fork, and fitted with a fixed cover. 
Refilling is accomplished through a small spring stopper, 
which is prolonged into a needle feed down the oil duct. 
The outside connecting-rods are very similar in all 
arrangements to those inside, but their, big ends have 
single gibs to the long forked ends, and the cotters are 
maintained vertically by a single bolt traversing both the 
cotter and a slot made through a vertical projection on 


| 


BOGIE SWING LINKS 


the gib. The back ends of the coupling rods are also of 
the same pattern, but the front are solid ends. : 
Axles.—Both driving axles are of nickel steel, with 
minimums before fracture of tenacity 36°8 to 43 tons, 
elongation 18 per cent., and contraction 40 percent. The 
rear axle is 7}in. diameter, 7jin. at the journals, and 8}in. 
at the wheel seats; the front cranked axle, Tin. 
diameter, has elliptical webs, 4in. thick, standing at an 
angle of 90 deg., with the right-hand crank leading. The 
throw of the inside and outside cranks is 13in.; the inside 
crank pins are 8}in. dia. by 3}3in. long. For the three bear- 
ing axles the ingot steel employed has minimums before 
fracture of 33°3 to 86°8 tons tenacity, and 18 per cent.. 
elongation. Mild steel—Siemens-Martin—is employed 
for the driving and coupling pins, and case-hardened.. 
The wheel centres are steel castings of 23 to 27°6 tons. 
tenacity, and 20 per cent. elongation in minimum, The 
wheel counterweights are so proportioned according to 
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(For description see page 112) 
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Von Borries that axle loads of eight tons cannot vary more 
than one ton, or 12$ per cent., the running of the engine 
being in consequence very regular and steady even at 
the highest speeds. All the tires are of crucible steel, 
with minimums of 40 to 43 tons tenacity and 15 per cent. 
elongation. The whole of this wheel material is from 
Krupp’s, of Essen. The driving axle-boxes are of cast 
steel, with their edges and keeps lined up with double- 
tlanged brass plates ,‘;in. thick, screwed in place and 
grooved on their wearing surfaces with a continuous 
X oil way; the half steps above the journal—S4 copper, 
16 tin—are run with white metal on cither side of the 
oblique retaining bar and its oil groove at the top. The 
lower half is cast in iron with an oil reservoir at the 
incide end, and into which cavity the. oil is scraped from 
the journal by “accumulator” plates held up beneath 
the journal by large fine-wire coiled springs, a swab in the 
shallower part of the reservoir absorbing again the cleaner 
surface oil. ‘This box is so neatly devised that the driv- 
ing spring hanger eye comes up to within l}in. of the 
journal. Two half washers of felt, held in channels of 
the lower step, keep the journal oil and dust-tight. The 
horn blocks of the driving and trailing axles are one-piece 
steel castings from Krupp’s, of Annen, secured inside the 
frames by double zigzag rows of bolts. Play of the 
driving boxes is taken up by tongued wedges sliding in 
grooves in the front horn blocks and adjusted by the 
usual vertical screw. 

Frames.— The frames are constructed of Siemens- 
Martin mild steel, from Krupp's, of Essen; the plates, 
1,}in. thick, have a fracture resistance of 20°8 to 24°6 
tons, and a minimum elongation of 25 per cent. Along 
the sides the length is 37ft. 4in., and between the sides 
the width is 4ft. Jin. as far as the inside motion plate, 
beyond which the sides are cold-bent outwards to a width 
of 4ft. 6}in., to receive the big cylinders. The frame is 
built together with a series of vertical and horizontal 
plates; above the motion plates are two saddle plates 
supporting, free, the first and third boiler rings; behind, 
the edges of the frames carry the 4ft. long I. slide 
brackets riveted to the fire-box sides. Their wearin 
faces are separated by a lining of brass, and any vertica 
movement is, prevented by the double-lipped brooch 
plates clasping both bracket and frame. The running 
boards have a width of 9ft. Stin. from side to side, but 
past the outside cylinders, this width being supertiuous, 
they are tapered off to only 7ft. at the front buffer plate. 
For safety the surfaces are ribbed, and an upwardly- 
projecting ledge borders the edges. The steps are also 
lipped, but inlaid, flush, with soft wood. The very strong 
bracing by transverse plates and stays will be best seen from 
our sectional drawing of the trailing axle end, which shows 
also the inward inclination of the hangers of the two trans- 
verse springs for drawing back the axle into its normal 
position. This arrangement appears to be well calculated 
to resist side strains, and to absorb the disturbances ex- 
perienced in passing curves at high speed, and due to 
pivotal oscillation in a type of locomotive whose 
vigid wheel base is both short and near placed to the 
middle of along boiler. A play of ljin. is allowed on 
each side of the bogie, and 3in. (20 mm.) on each side of the 
trailing wheels. The weight is distributed on the driving 
axle springs by longitudinal equalising levers of iron, 
ljin. to ljin. thick, pivoted 2in. out of centre. All the 
spring work, suspension, traction and buffing, is by the 
Sachsische Gussstahlfabrik, of Déhlen. 

The bogie frame is an inside one, with outside axle- 
boxes. The horizontal bed-plate is similar to that of the 
London and South-Western expresses. The steel bogie 
pin is bolted to a steel casting trussed frame fixed 
beneath the cylinder casting by bolts through the engine 
frame sides. The lower shoulder of the bogie pin is 
tinned, and a hemisphere of copper cast thereon. This 
latter has a finished diameter of 11jin., and rests in a 
cup bearing of the steel casting transversal swing frame, 
to which it is secured by a flat iron ring and six bolts 
passing through ring and swing frame. A play of ,jin. 
is left between this ring and the half sphere, permitting, 
therefore, considerable elasticity to the bogie truck. 

The hanging linksare of medium length—about 8#in.— 
and the longitudinal pins, fixed to the bogie main frame, and 
from which the links depend. are a little knifedged where 
they fit inthe link eyes; the top pius having their facets 
above, and the bottom pins their facets below, thus 
increasing the sensitiveness of the links to side move- 
ments. The swing frame has a width at the middle of 
153in., where it fits closely in its caisson, and of 8}in. 
only at each of its lower ends, where it is suspended on 
the lower pin. Greasers are fitted to each end of the 
link pins, and the bogie pin and pivot are lubricated from an 
oil box placed inside the frame extension above the front 
platform. The trussed frame beneath the cylinder cast- 
ing is also supported on either side by two sliding feet 
provided with stops and bearing upon angle irons riveted 
to the bogie side frames. 

The guard irons are provided with }in. thick steel 
shields standing obliquely to the rails and completely 
protecting the wheel and the space between it and the 
frame sides. According to recent practice, brakes are 
titted between the bogie wheels, and as the air cylinder 
therefor is on the engine -frame — between the high- 
pressure cylinders—the gear is worked from acentral rod 
and equalising transverse lever, connecting with the out- 
side rods of the front blocks through expansion joints, 
unaffected by the turning of the bogie truck. The maxi- 
imum effort exerted by these brake blocks is 13 tons, or 
62 per cent. of the weight on the wheels. 

The driving wheels are braked from two air cylinders, 
the rods on each side being connected with equalising 
levers ensuring an equal division of the pressure, which in 
this case is 16 tons, or 50 per‘cent. of the adhesive weight. 
The trailers not being braked, the total maximum braking 
power is 43 per cent. of the engine load. The principal 
air reservoir is placed transversely in front of the second 
driving axle. 

The cab is of large size and lofty, 8ft. 4}in. clear to 
the pine roof, which is pointed—prow shape—over the 


boiler. It is well ventilated, with openings in front of the 
cab and in the roof, which has a length of nearly 12ft., 
and is provided with a door for egress to the running 
board on the left-hand side; with pivoted windows, fold- 
ing seats for both men, and a large roof lamp. The fit- 
tings are—three injectors, of which two are re-starting, 
series S. Z. No. 9—190 litres per minute: and one of 
Class B. y. No. 6—100 litres per minute—for keep- 
ing up the service-feed—all three from Alex. Fried- 
mann, of Vienna; one water gauge with shield, by 
Schorler; two water-level cocks, three steam valves for 
injectors, gauges, train-heating appliances, c.; two 
purge cocks, by Hiffinghof, of Essen; two clack valves; 
a speed indicator, placed at the driver's side, by 
Haushiilter, of Dresden, registering automatically speeds 
up to 93°7 miles per hour and worked from the coupled 
wheels; an air-sander, by Gresham and Craven, from 
Hardy Brothers, of Vienna; the Westinghouse brake ; 
alarm signal levers to whistle, ce. 

The cylinders and slide valves are oiled from two force 
pumps, of three litres capacity each, from Friedmann, of 
Vienna. These are placed on either running board, and 
actuated from extensions on the high-pressure valve rods. 
The oil is foreed up underneath the slide valves into the 
oil grooves of the valve seatings. The backs of the 
valves are lubricated with Patrick greasers. The regu- 
lator handle is of a kind which is now very generally 
employed on the Continent, viz.. pivoted low down on 
the driver's side of the fire-box, and communicating 
upwards to the regulator rod by a connecting link, A 
wooden handle is provided to the cranked end of the fire- 
door hinge pin. 

Tender.—The tender has a capacity of 3960 gallons of 
water and five tons of coal. It is carried on two bogies, 
and, as the tender considerably overhangs the wheels, 
projecting brackets are riveted to the outside of the bogie 
frames to support four sliding bearings under the tender 
frame. Brackets and bogie pivots are steel castings. 
The water tank is of horseshoe form; the outside corners 
of the tender are rounded, and the coal space is inclined. 

The wheels, tires, and axles, all answering to nearly 
the same tests as the corresponding engine parts, come 
from Krupps, of Essen. 

The Westinghouse brake is combined with a hand 
brake ; the latter is worked by Exter’s adjustable drop- 
ping lever; the eight brake blocks, applied between each 
pair of wheels, and concealed by the bogie frames, exert 
a maximum effort of 28 tons, or 62 per cent. of the total 
weight. A water level indicator—a ball, with quadrant 
pointer—is fitted in the front end, right side, of the tank. 
There are two tool-boxes provided in front and two chests 
for the men, besides a box behind the tender for heavy 
tools. The engine and tender coupling is Hartmann’s 
convergent draw-bar, which is found to transmit a very 
steady movement behind the engine. Below it there isa 
safety bar with slotted holes for receiving the same 
draught pin as the convergent draw-bar. 

The engine is painted for the Saxony lines in the 
colours generally prevailing for German locomotives ; 
notably, dark green for the boiler and brick-red for the 
frames and wheels. 

As with all locomotives shown from the same country, 
the finish of the machined parts is of the highest excel- 
lence, though said to be only that of all regular work. 
The particular engine under mention will begin service 
early in February. The evaporative power given of 
the fuel to be employed is that of lignite and black 
coals mixed. 

Dimensions. 


lft. 1 fin. 
lft. 9fin. 


0°350 m. 
0°555 m. 


Piston, stroke 2ft. 2in. 0°660m. 
Ratioof volumes... ... ... i 
Steam ports, Ifip. « Ijin. ... 300 x 32mm. 
Exhaust ports, H.P.... I1fin. « 2hin. ... 300 x 65mm. 
Steam ports, L.P. ... 100 » 70mm. 
Exhaust ports, L.P. > 3fin. ... 400 x 84mm. 
Outside lap, H.P., L.P., and 
Richmond ...  Lpgin. 28mm. 
L.P. (Richmond)... Zin. 10 mm. 
Wheels 
6ft. Gin. .. 1°980m 
Bogie and trailing ... 3ft. Sin. 1°045m, 
Rigid wheel base... 7ft. Sin. 2°150m 
‘otal wheel base 30ft. 9°150 m 
Boiler— 
2204 Ib. .. V5 atm. 
Tubes (228). diameters ... 1Zin.—2in. ... 40—50mm 
Between tube plates 15ft. Sin. .. 4°700 m, 
irate area 26 sq. ft. .. 2°428q. 7. 
Centre from rails... ... Sft. Sgin. 2°600 m. 
Chimney top from rails.. 14ft. Sin. 1°280 m 


Heating surface -- 
Fire-box . 


13°50 sq. m. 
Tubes, inside 


145°2 sq. ft. 
151°50 sq. m. 


1630°2 sy. ft. 


Total, inside 17754 sq. ft. 165 00 sq. m. 
Ratios — 
Grate area to total heating 
Fire-box heating surface to 
total heating surface... ... 1: 12°22 
Weights 
Loaded, bogie leading wheels 10°4 tons 10,550 kilos, 
trailing wheels 10°3 toas 10,450 kilos, 
9 first driving wheels... 15°8 tons 16,000 kilos, 
second driving wheels 15°8 tons 16,000 kilos, 
a trailing bearers 14°3 tons 14,750 kilos. 
total ... 66°6 tons 67,750 kilos, 
Tender. 
Wheels, diameter 3ft. Sin. 1 045m. 
Bogie wheel base 5ft, 3in. 1°600 m. 
Total wheel base... 15ft. Sin. .. 4+°700m. 
Weight, empty ... 19°6 tons... 19,920 kilos, 
oaded ... 42°2tons ~ ... 42,920 kilos, 


” 
Locomotive Tender. 
53ft. 7Zin. 
63ft. 11}in. 
108°8 tons 


16°350m. 
19°485m. 
110,670 kilos, 


Wheel base, total 
Length over buffers ... 
Weight, loaded .., 


THE GANZ SYSTEM OF ELECTRIC TRACTION, 


(From our Special Commissioner.) 


ArrerR spending two and a-half days in looking at 
details in the works, one of Messrs. Ganz’s leading 
draughtsmen, Mr. Valatin, drove me out to the Island of 
Altofen (Old Buda) where their experimental line is laid 
out. The road was rough and long, the ice on the river 
1}ft. thick, and there was some difficulty in reaching the 
scene of operations unfrozen. The current was brought 
from a neighbouring ship-repairing works along three 
hin. bare wires mounted on ordinary telegraph posts. This 
was 3000-volt 3-phase current, and was led direct into the 
overhead lines and the bonded rails of the railway, which 
is a nearly circular loop one mile long and runs close to 
the Danube. At the little station we found half a 
dozen employés and experts anxious to display the 
wonders of the new system, and anxious to do so 
quickly and to get home, by reason of the half- 
metre thickness of the ice on the river. So we 
examined one of the wooden trolley shafts, found it un- 
warped after thirteen months’ use, with the trolley cylin- 
ders running smoothly and easily on their ball bearings, 
and proceeded at once to mount the car. The two trolley 
wires are on gallows poles, the two at one level and about 
20in. apart. They hang about 15ft. or 16ft. above rail 
level. The car is a single truck with two motors, and a 
mirror is mounted in the back window, which enables one 
to observe from the interior of the car how the trolley 
cylinders behave in running along the line. The front 
compartment contains the main cut-out and reversing 
switches, the controller to half or full speed—cascade 
and parallel—and the Westinghouse brake valves. Italso 
contains the automatic make-and-break governor main- 
taining the standard pressure in the air reservoir. The 
air pumps and the electro motor driving them are 
placed in a mid-compartment. In this experimental 
car the driver has a good many things to do, the 
different needful operations not having been linked 
together as they are for actual railway running. 
If this system ran in London, the driver would have 
only three levers to attend to besides the hand brake, 
this latter being seldom used. The three are, the revers- 
ing, the controlling, and the Westinghouse brake levers. 
Possibly the reversing and controlling may be combined 
as two parts of one mechanical movement. It is intended 
to use compressed air as a power relay to operate all these 
movements, the driver having only to open and shut 
small air valves. 

T went round the course three times, starting and stop- 
ping frequently. The starting was a trifle slow on account 
of a deficiency of current, but it was particularly easy. 
The slowing down and stopping were very good, both 
easy and quick. lull speed was not attained when I 
was there—not more than three-quarters speed—not 
only because of the above-mentioned want of current. 
but also because of the condition of the road from the 
frost. This affected the running of the car wheels on the 
rails less than that of the trolleys on the overhead lines. 
the poles carrying these being wrenched by the intense 
frost somewhat out of perpendicular at places. Still, 
in spite of these disadvantages, the car ran bravely round 
and showed off its paces finely, proving itself to be very 
completely under control, There was more Hashing at 
the trolley contacts than is desirable, but this is to be 
attributed to the above-stated causes. On even bits of 
the line there was no noticeable sparking. While watch 
ing, from the station, the car run past both at half and at 
full speeds, I noticed no sparking at the rails. The speed 
reached was probably between eighteen and twenty 
miles. ‘ Full speed’ is twenty-eight miles per hour. | 
left well satisfied that a new system of traction, capable 
of extraordinary developments, had been successfully 
initiated at Altofen ; and the small knot of enthusiastic 
workmen and teckniker who had superintended this 
demonstration on my behalf expressed their satisfaction 
at its speedy conclusion. 

Under Mr. Jacques Kutscher’s guidance we tled across 
the hard white frozen fields as rapidly as possible away 
from Altofen. It was a zweispanner or two-phase affair, 
but Messrs. Ganz’s ‘ beashties wass goot.’”’ Alas! the 
Janes were also narrow, and we soon found ourselves 
walking at one-twentieth full speed behind a load of hay of 
enormous bulk, but of speed suggesting a one-fiftieth 
phase motor. The patience bred of the Eastern spirit 
is of great use in a practical world, but it has its 
limits. This limit was reached when the impassable 
hay mountain suddenly came to a full stop. Step- 
ping out, we found that a genial wood-carrier had 
drawn his lorry right across the narrow lane, and 
desired to unload several tons of logs before changing 
position. I inquired if he knew the thickness of the ice 
on the river, and expressed my desire to see the quality 
of Magyar muscle. He was apologetic, and set ener- 
getically to demonstrate this quality. I confess that 
this demonstration astonished me as much as Messrs. 
Ganz’s high-tension three-phase railway. The man was 
unassisted, the logs weighed each over 2 ewt., and 
four dozen of them were hurled against the wall of 
the adjoining barn in under ten minutes. Jumping into 
our zweispanner, and circumventing the hayberg, 
Monsieur Kutscher got his horses into phase, dashed 
into the winding streets, over the immense Margit Bridge, 
and away to the city. 

Later in the evening that ice seemed all to melt away 
under the influences brought to bear by Herr Cserhati 
through the magic of Pannonian cooks and Magyar music, 
and in my memory the white terrors of the Danube have 
faded quite away in the delicate but immortal aroma of 
that schwarz Kaffee. 

To illustrate the general effect of this Ganz system of 
traction, I have selected two sections of the acceleration 
diagrams, which would be expected from its application 
to the Metropolitan Underground Inner Circle. The 
diagram is hereto annexed, entitled diagram of 
“Tractive force co-ordinated with distance travelled.” 
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The first section, from Gower-street to King’s- 
cross, is among the most favourable; the second, 
from the Monument ~to Cannon-street, one of the 
most unfavourably conditioned. The first is fairly long, 
permitting of the maintenance of full speed throughout 
2 considerable proportion of the whole stretch; and it 
starts on a down grade. The second is so short that 


hardly has full speed been reached but retardation must 


be begun; and most of the acceleration takes place 
against an up gradient. 

circuit in “ cascade,” the rheostat resistance being auto- 
matically and gradually reduced from infinity to zero, 
according to a law of continuous gradation which pro- 
duces this result, they exert a torque equivalent to 


50 kilos. per ton load of train, and maintain this torque | 
At Gower-street the down gradient, less the | 


constant. 
level train resistances, adds 4 to this 50, giving an accele- 


rating force of 54 kilos. = 1191b. per ton. This means 
about 5} per cent. of the acceleration due to gravity. Twice 
as much as this can be borne by the average passenger 
without discomfort. The result is that in 12°8 sec. 
the train has run out 45m. = 150ft., and the half 
velocity of 6} m. per second = 14 miles per hour has been 
reached. The low tension motor is now put out of 
circuit, and the infinite rheostat resistance switched into 
the rotor circuit of the high-tension motor, to be gradually 
reduced again by the before-mentioned automatic device, 


so that the new torque is once more kept constant, this | 


time at 374 kilos. per ton, during the second period of 
acceleration. The extra 4 kilos. from the down grade is 
continued during this time, giving 41} kilos. per ton as 
the accelerative force. This raises the speed from 14 to 
28 miles per hour in 14°9 more seconds, or 27°7 sec. from 
the start, during which interval a further travel of 135 m. 
= 450ft. has occurred, or 600ft. in all from the station. 


yn St Non, 


When the motors are put in) 


| feeder system, and the Westinghouse air brakes are applied. 
| These bring the train to a stop in a further 12°8 sec., or 

40 m = 180ft. Thus on this section full speed is got up 
in 600ft. run in less than }min., and the whole stop- 
| page occupies one second less than the getting up of 
| Speed and covers about 35ft. less distance. 

In the Monument-Cannon-street section, the distance 
covered by acceleration is about 30ft. longer, there being 
an up grade to contend against, and that covered by 
retardation about 70ft. shorter, the latter being accom- 
plished in 244 secs. These diagrams are supplied to me, 
and I ought to say that I note slight discrepancies 
, between the calculated results for the two sections, so 
| that I presume that they do not pretend to any very 
strict accuracy. 

The next diagram, entitled “ Efficiencies in the Ganz 
| three-phase high-tension electric traction system,” well 
| illustrates the degree of economy in the use of energy 
obtained in the use of this system of traction. The 
figures for this diagram are obtained from the Valtellina 
installation on Lake Como. The mechanical economy is, 
of course, not the only, nor perhaps the chief portion of 
the whole commercial economy. It may be of dominat- 
ing importance if it be very bad, but not otherwise. The 
other items making up the whole measure of economy 
will be dealt with later. In this diagram we start from 
the indicated horse-power of the engine. The first curve 
marked ‘steam engine’ gives the ratio of mechanical 
energy delivered to the dynamo, mounted on the engine 
crank shaft, to the indicated cylinder power. Later 
I will say something of the engines Messrs. Ganz use 
in this connection. They are worked by that pattern of 
valve gear which, in writing on the Paris Exhibition, 
Tue ENGINEER predicted would certainly be the valve 
gear of the future. At full load, represented by 100 on 
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METROPOLITAN. RAILWAY—ACCELERATION DIAGRAM 


This 28 miles per hour is continued as full speed until 
within 170 m. = 565ft. of King’s-cross. The motors 
are now again put in cascade, and in this condition act 
as dynamos; their motor and dynamo action will be 
more particularly referred to later. The rheostat resist- 
ance is again varied gradually, soas to keep the retarding 
torque constant at 50 kilos. per ton, but on this section, 
throughout which the down grade continues, the electro- 
magnetic brake action is reduced by 4 to 46 kilos. per ton. 
- During this retardation the motors acting as dynamos 
generate three-phase 3000-volt current in the high- 
tension stator, which delivers this energy through 
the trolley rollers to the three-phase contact 
system. In this way three-quarters of the kinetic 
energy of the train is destroyed. Not all this 
75 per cent. of this energy, of course, is restored to the 
feeder lines as useful electric energy. About 40 per cent. 
is so restored ; 25 per cent. is lost in heating the rheostat, 
and the other 10 per cent. goes in frictional and heating 
resistances in the motor and its bearings. In the diagram 
the horizontal co-ordinates being distances, and the 
vertical ditto forces, the area of the narrow strip rafined 

as in No. 1, measures the work 

done on acceleration up to half 


speed, while the broader area | 
rafined as in No. 2 measures that | 


similarly done on acceleration 
from half to full speed. The 
area rafined as in No. 3, below 
the zero line similarly shows the 
work done on retardation during 
the electro-magnetic brakage 
from full to half-speed. In this section the half-speed is 
reached after a period of 13-9 sec. of this retardation, 
during which a length of 180m. =435ft. is ran. The motors 
are now switched off entirely from connection with the 


| the horizontal scale of the diagram, this engine efficiency 
| is 895 per cent; it goes down to 88} per cent. at half 
| load, below which it rapidly falls away. The next curve, 
drawn for clearness sake on a higher datum level, gives 
| the efficiency of the dynamo. It falls from 93 per cent. 
| abfull, to 89 per cent. at half load, and 81 per cent. at 
| quarter load. The curve above this gives the losses in 
| the three-phase mains, the efficiency of transmission 
|from the dynamo to the transformers averaging 95 
}at full, 943 at half, and 94 per cent. at quarter 


| load. It will be remembered that the voltage is 
| 20,000. The line is some 60 kiloms., or 38 miles, in 
'extent. It starts from Milan, runs to Lecco at the south- 


_east corner of Lake Como, extends along the eastern 
| shore to Colico at the north end, and from here 
| branches to Chiavenna on the north and to Sondrio on the 
| east. 
| These high-tension lines deliver the energy to 
| stationary transformers, which deliver it to the trolley 
| wires and earth-rail as three-phase current at 3000 volts. 
|The loss in these transformers is given by the fourth 
| curve, each curve starting from a higher base-line than 
the previous one. At full load the transformer’s efficiency 
| is 963; going down to 94} and 90 per cent. at half and 
quarter loads. The losses in the trolley wires and earth- 
rail lines are given in the fifth curve, the efficiency of the 
transmission from transformer to motor averaging 95, 
944, and 94 per cent. at full, half, and quarter loads. 
Finally, the upper full curve gives the motor efficiencies, 
namely 90, 88, and 794 per cent. at full, half, and quarter 
loads. These last figures include the frictional and other 
mechanical losses in the motors. The total resultant 
efficiency, from indicated cylinder-power in the steam 
engine to tractive power between tire and rail, is obtained 
by multiplying the six factors together, and is set off on 
the top dotted curve. At full load itis as much as 73 per 


cent., and falls to 70, 653, and 514 at three-quarters, one- 
half, and one-quarter load. 

It is hardly necessary to point out that these results 
are extremely satisfactory, especially considering the 
length of transmission from one central station. To sum- 
marise the reasons of such smal loss, they are mainly these : 
(1) No low voltage, and therefore no large currents, are 
used ; (2) the loss involved in converting to continuous 
current by rotary converters is eliminated; and (3) 
the use of pure induction motors without commmutators, 
and the coupling of these in ‘‘ cascade ”’ pairs results in a 
high motor efficiency. The above-given motor eflicien- 
cies cover all frictional losses therein. The smallness 
of the loss here is remarkable, and is due to the 
eminently simple and substantial construction of the 
motor, which is gearless, and whose journals run under 
conditions the most favourable for smooth and easy 
driving. Beyond this, it is fair to note in this 
place that these measurements dc not include the 
saving in power obtained by the electro-magnetic brak- 
ing from full to half-speed. So far as power is concerned 
this cannot be an important item of saving on the 
Valtellina Railway, where the stations are a considerable 
distance apart; but for steady regular urban and sub- 
urban traflic with short-distance stations, and a three to 
six minutes’ service, it represents quite an important 
saving in generated horse-power. 

The Valtellina motors are each of 150 nominal horse- 
power. On the next page isa characteristic diagram from 
one of them. The horizontal ordinates are horse-powers. 
There are two vertical scales, one of ampéres for the 
curve of current; the other for percentage efficiency and 
for the fraction cos ¢@. The current starts at 8°3 
amperes and increases very slowly at first, bending up 


horse-power. The tension is 3000 volts, and the 
periodicity 15 per second with 6 poles. At full power 
cos @ is *88 and the efficiency ‘9. At 100 and 50 horse- 
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EFFICIENCIES IN THE SYSTEM 


power cos ¢ becomes ‘85 and ‘71, while the efficiency 
keeps up to 89 and 83 per cent. 

As the bulk of English engineers have not followed too 
closely the development of induction motors, it may be 
as well to explain that the three wires leading in the 
three high-tension alternating currents, which differ in 
phase by 120deg., that is, by one-third of the period 
of a full up-and-down oscillation, take these currents 
into three pairs of windings symmetrically distributed 
round the ring of the stator or inductor, which is the fixed 
part surrounding the rotating part orrotor. After passing 
these windings, the three currents unite at one terminal, 
and in the three-phase arrangement referred to here, 
these three currents continuously neutralise each other 
at this terminal, one of them being at each instant 
opposite in sign to the two others, and its magnitude 
being at each instant equal to the sum of the magnitudes 
of the two others. At each instant these three currents 
induce a symmetrical series of magnetic polarities in the 
iron core of the stator, culminating, so to speak, in the 
polar surfaces of its inner cylindric surface. But 
the position of these poles in the circle changes from 
instant to instant with the phase in the alternat- 
ing currents. The result is that the condition of 
magnetic polarity round the circular field remains 
constantly nearly the same as a geometrical whole, 
but that it rotates, making one complete rotation for 
every complete alternation in the three currents. The 
rotor also consists of an iron core wound with coils: 
such, that if continuous current were passed through 
them, an orderly symmetric series of polarities would be 
produced in this rotor core and on its cylindric face, 
which is a toothed iron face with the bar or wire windings 
laid in the gaps between the teeth as in an ordinary 
drum dynamo armature. The polarities of this rotor 
field are not identical with, but must have a geometric 
correspondence to those of the stator or inductor. Now 
if the rotor be held motionless, the rotation of the 
magnetic stator field round it induces in its—the rotor’s— 


coils alternate currents in precisely the same manner as 


gradually and finishing at 27°8ampéres at the full 150° 
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in any ordinary stationary transformer, and the whole 
energy of the three-phase current fed into the stator is 
converted into three-phase current in the coils and outer 
circuit of the rotor, in so far as it is not wasted in 
coil heating and in magnetic hysteresis. The lag of 
the induced current and cos ¢ depends, of course, on the 
amount of the external resistance and the self-induction 
in the rotor coils and in its outside circuit. The machine 
now works as a simple stationary transformer. The 
voltage in the rotor circuit depends upon the winding of 
the rotor coils. 

But these induced currents create at each instant in 
the rotor core a magnetic field with polarities of the same 
pattern as that producible by continuous current. The 
main thing to note—for on this depends the be- 
haviour of the motor with respect to starting torque, 
which is all-important as regards: traction work—is that 
so long as the motor is held motionless the whole work 
done is electrical, none of it mechanical. But this 
results from the absence of motion, not from the 
absence of mechanical force; the mechanical work 
being the product of these two. The rotating magnetic 
polarities of the stator exert magneto-mechanical, or, if 
we choose to call them so, electrodynamic forces upon the 
induced rotor polarities which tend to drag the rotor round 
in that direction in which the stator polarities revolve. 
If the rotor be let go and rotate, but be mechanically 
held back so that its poles do not rotate so fast as the 
stator magnetic field rotates, then this latter field will 
still sweep through the rotor coils, but with a less 
velocity than before, and therefore there will be still 
induced in these coils alternate current energy. The 
electric energy so generated is not so great as before, 
because the speed with which the inducing or primary 
field ee through the rotor—or secondary—coils is 
diminished. The work done is now divided, the other 
part being mechanical, and the horse-power of this part 
being proportional to the product of the speed and the 
magnetic pull between the two fields, the inductor and 
induced fields. If the speed be increased to a certain 


rember Teles “623 
g 
| y, 
26 | { VA 
2s | A 
Z 
| q 
] 
” 
fi | 
40 
30 6 
5 | 
20 ah 
i 
70 
#0 60} GO 700 170 1200130 10 
Horse-power 


MOTOR EFFICIENCY—VALTELLINA LINE 


limit, then the two fields rotate together. This limit of 
speed is not that at- which the substance of the rotor 
makes one complete revolution in one complete period of 
the primary alternating currents, because the pulsating 
induced currents in the rotor produce a magnetic field 
which itself rotates in the iron of the rotor core at a rate 
depending upon the winding of the rotor coils and the 
periodicity of the current induced in them, necessarily 
made different from that in the inductor coils. This 
speed at which the two fields rotate together is termed 
the synchronous speed. It can never be fully reached so 
long as there is any mechanical resistance to the revolu- 
tion of the rotor. If it be produced by suitable 
driving of the rotor, then the inductor field no 
longer sweeps through the rotor coils—the two move 
together—no induced currents arise in the rotor coils, 
and the rotor magnetic field due to these induced 
currents diminishes to zero intensity. What magnetic in- 
duction now exists in the iron of the rotor is due to the direct 
action of the three-phase currents in the stator or inductor 
coils, the iron of the rotor forming a part of the magnetic 
circuit for these. It remains without reinforcement from 
any current in the rotor coils themselves, and the torque 
is correspondingly weak. This condition is never reached 
in actual working, so long as the machine is running as 
amotor. But the torque grows at a very rapid rate as 
the speed falls below this critical or synchronous speed. 
Its product with the speed or the mechanical horse- 
power reaches a maximum which depends upon the 
resistance inserted in the circuit of the induced alternat- 
ing current. The smaller this resistance is the nearer 
does the speed giving maximum mechanical horse power 
approach the synchronous speed. If the resistance be 
made very great, the speed-giving maximum horse-power 
is thrown back to near zero speed. 

Now, in starting, Messrs. Ganz’s automatic rhcostat 
puts a very big resistance in circuit, and they thus get a 
large starting torque, and immediately after starting as 
large a horse-power as is possible with the still very low 
speed. As the speed accelerates the automatic rheostat 
takes out resistance in such a way as to keep the 


mechanical torque nearly or exactly constant. The kind 
of motor described does not essentially require any collect- 
ing rings. Whatever resistance might be desired in the 
induced circuit might be made very easily to revolve 
along with the rotor. But the Ganz rotors are pro- 
vided each with three collecting rings for two reasons. 
Firstly, the variation of this rheostat resistance accord- 
ing to an exact and somewhat complex law during 
the period of acceleration, and again during the period 
of retardation, is a matter of first-class importance, 
and, of course, an automatically varying resistance, obey- 
ing any such law, must necessarily be arranged in fixed 
apparatus. Secondly, the induced current in the rotor of 
the first, or high-tension, motor of each pair has to be led 
into the stator or inductor of the second, or low-tension 
motor of the pair. For these reasons the induced 
currents are taken off each rotor by three collecting 
rings and three carbon brushes. Each such brush con- 
sists of six carbon blocks, mounted three on each side of 
the central spring-clamp terminal. The six blocks have 
each a separate spring support from this clamp, and the 
six together cover something like one-third of the whole 
circumference of the ring. 

In my next article I will call attention more specitically 
to the items of commercial economy peculiar to this 
system of electric traction, and will describe the more 
important details of construction, such as the automatic 
rheostat, the reversing switch, the trolley pole suspension, 
and the linkage between rotor and driving wheel. 

Errata.—In the article on this subject published last 
week, two errata occurred :—In third column, eleventh 
line from bottom, insert long after “‘1 mile;” and in 
fourth column, fourth line from end of first paragraph, 
insert pressure after ‘ standard air.” : 


THE RED STAR LINER VADERLAND. 


On page 117 we give a reproduction of a drawing of the new 
Red Star liner Vaderland, which completed her maiden 
voyage to New York on the 21st of December last. The 
Vaderland is the first of a series of four practically identical 
boats which are about to be put on the Antwerp-Southampton- 
New York route by this line. The names of the remaining 
three ships are the Zeeland, which, like the Vaderland, has 
been entrusted to John Brown and Co., of Glasgow; the 
Kroonland and the Finland, which are being built at Cramp’s 
yard in Philadelphia. The Vaderland and Zeeland are sister 
vessels and identical, so are the Kroonland and Finland ; more- 
over, there is, so we understand, very little difference between 
the American and the British-built vessels. The Vaderland 
is 580ft. in length, 60ft. beam, and 42ft. deep. The gross 
tonnage is some 12,000. She is fitted with twin screws. 
There are eleven water-tight bulkheads, so arranged that any 
two compartments may be filled with water and flotation yet 
maintained. There is cubic capacity for some 11,000 tons of 
cargo, and tanks are provided for more than 200 tons of fresh 
water in addition to what may be condensed on the voyage. 
There are state-rooms on the saloon deck for 106 first-class 
passengers, and the first class dining-room, which is also on 
this deck, is situated between the funnels, and extends right 
across the ship. It can seat 204 passengers. The second class 
dining-room also extends across the vessel, and is separated 
by the galleries, &c., from the first-class saloon ; it can seat 120 
passengers. There are state-rooms for 76 second-class 
passengers aft of the second-class saloon. 

Amidships of the upper deck is a bridge-house some 220ft. 
long. At either end of this there are state-rooms, 204 forward 
being first-class, and 120 aft being second-class. The deck 
above is the promenade deck, and on this are the first-class 
library and smoking-room as well as suites and special cabins. 
Nearly all the first and second-class cabin accommodation is 
amidships in deck-houses. The space occupied extends for 
some 216ft., the furthest point forward being 192ft. from the 
bow, and the furthest point aft being 172ft. from the stern. 
The library is 36ft. wide, and is approached through an 
entrance hall, aft of which are cabins for 32 first-class pas- 
sengers, and four suites of cabins, each consisting of two rooms. 
There is accommodation altogether for 1536 passengers— 
342 first, 194 second, and 1000 third-class. The main pro- 
pelling engines are of the quadruple-expansion type, and are 
surface-condensing. The four cylinders each work a separate 
crank, and their order from the forward end is high-pres- 
sure, second intermediate-pressure, first intermediate-pres- 
sure and Jow-pressure. The sequence of turning is high-pres- 
sure, low- pressure, second intermediate, and first inter- 
mediate. The diameters of cylinders are: High-pressure, 
3lin.; first intermediate, 44in.; second intermediate, 62in.; 
and low-pressure, 88in., with a stroke of 4ft. 6in. The high- 
pressure and the two intermediate-pressure cylinders are each 
fitted with piston valves, and the low-pressure has two treble- 
ported flat valves. All the valves are worked by a radial 
valve gear operated by a single excentric through a quadrant 
rocking on trunnions. The reversing is obtained by moving 
the sliding block attached to the valve spindle from one end 
of this quadrant to the other. The lapand lead are obtained 
by a separate lever worked from the crosshead of the main 
engine. This arrangement of valve motion allows of the 
valves of the engine being placed at the back, thereby bring- 
ing the centres of the cylinders much closer together and 
economising space in the engine compartment, and, of course, 
adding to the cargo capacity in the ship. The total length 
of the engines is about 29{t., which is much less than could 
be obtained if the ordinary link gear had been used. The 
reversing gear is controlled by a direct-acting steam engine. 
The shafting is of Siemens-Martin steel. The four cranks 
are each built up separately, and are interchangeable. The 
crank shaft is 17}in. in diameter, the thrust shaft 17}in., 
and the tunnel shaft 164in. The thrust blocks are of the 
ordinary horseshoe type, of white metal, and there are eight 
rings. The blades of the propeller are of manganese bronze, 
while the boss is of cast steel. 

The condensers are oblong and support the backs of the 
cylinders. They are of cast iron, and are fitted with brass 
tubes, the cooling surface being about 7000 square feet for 
each condenser. The condensing water to each condenser is 
circulated by a large centrifugal pump driven by an inde- 
pendent engine, the connections being made between the two 
condensers. The air pumps are driven by a lever working 
from the crosshead of the second intermediate - pressure 
engine in the usual way. There are also fitted two large 
evaporators to produce the necessary fresh water from the 


sea water to make up the feed, and to avoid the use of salt 
water in the boilers. Two large feed heaters and filtering 
arrangements are provided. An auxiliary condenser has, in 
addition, been fitted on board with a separate circulating 
pump, so that all the auxiliary machinery in the ship is 
worked separately from the propelling engines. An installa- 
tion of Worthington pumps has been fitted on board. 

There are eight single-ended boilers in the ship, constructed 
of steel and adapted for a working pressure of 200 Ib. per 
square inch, There are four furnaces to each boiler, making 
32 in all, these being Brown's suspension type. The boilers 
are fitted with Serve tubes, 3}in, in external diameter, 
Ellis and Eaves’ system of induced draught is fitted to the 
boilers. The boilers are in two compartments, leading into 
two funnels, which are 98ft. high from the grate level, and 
elliptical in plan, 13ft. Gin. by 8ft. 6in. The fans are eight in 
number and 7ft. Gin. in diameter, and are driven direct by 
Sturtevant direct -acting engines. These fans, situated 
directly under the funnels, induce a draught through the 
furnaces, the air having previously been heated by passing 
through tubes placed in the way of waste gases from the 
furnaces. The inlet of air to the furnaces is through tubes 
placed in a casing over the boiler, thence down a passage in 
front of the smoke-box at the end of the boilers and into the 
furnaces. The gases from the furnaces, after passing through 
the boiler, play around the tubes forming the air inlet, and 
subsequently pass through the fans into the funnels. 

The arrangements for loading and discharging cargo are 
extensive and well arranged. There are nine hatches, each 
having its own winch and derrick. The upper deck hatches 
are fitted with dished steel covers. The winches, windlasses, 
and warping capstans are of American make. Docking and 
steering telegraphs of Chadburn’s make have been fitted, and 
the steam steering gear is by Brown Brothers, of Edinburgh, 
and is controlled from the wheel-house on the navigation 
bridge. The ship is lighted throughout by electricity, the 
installation being fitted by the builders, as is also a complete 
system of electric bells. The generating plant is situated in 
a large room near the engine-room, and consists of four 
dynamos driven by engines by the Sturtevant Company, of 
Boston. The system of artificial ventilation is also by the 
Sturtevant Company, of Boston, and it is similar to the 
systems installed on the St. Louis and St. Paul. Powerful 
fans exhaust the air from every room and compartment, and 
fresh air is drawn from the bridge deck, and distributed 
throughout the passenger accommodation. Fresh air is 
thus constantly supplied, and in cold weather this air is 
heated by passing over steam pipes, and the heat supplied 
may be regulated for each deck independently. It is hoped 
that all four vessels will be running before the end of the 
year. They are intended to complete the voyage from Antwerp 
to New York in eight days. 


MACHINE TOOL TRADE IN THE WEST OF 
SCOTLAND. 

THRrovGHout 1900 the engineering works of Johnstone, the 
noted seat of the machine tool making industry of Scotland, were 
very fully employed. A large portion of the work accomplished 
consisted of heavy tools for iron and steel-works, shipyards, boiler 
works, and bridge building. Craig and Donald, who, for the past 
two years or so, have carried on an increasing business, not only 
in their original works, but in the works formerly occupied by 
Littlejohn and Service as well, turned out between 2000 tons and 
3000 tons of heavy machinery. This consisted of machines required 
in connection with the construction of the hulls of ships, such as 
punching, shearing, plate bending, — and angle cut- 
ting ; also heavy tools for beiler works, such as_boiler-plate 
flanging, plate bending, and drilling machines. A considerable 
number of the heavier tools were for girder work, such as punching, 
shearing, plate bevelling, and get planing machines ; while 
some exceptionally heavy tools were furnished for steel manu 
facturers, including heavy plate shears and bar-cutting machines, 
and very powerful straightening machines for straightening rolled 
girders, &c. Craig and Donald make a speciality of tools for tank 
construction, and during the year they turned out a great many 
machines for such work, including multiple-punching machines. 
flanging machines, and sheet-shearing machines. Much of the 
work was, as usual, for home customers, but there is a constantly 
growing demand for the most modern machine tools for extensions 
to old as well as for entirely new works abroad. ‘The prospects 
for 1991 are also good ; one large line Craig and Donald are 
engaged upon consisting of the heaviest class of machine tools for 
the new shipbuilding and engineering establishments being laid 
down on the banks of the Scheldt, at Hoboken, by the Antwerp 
Shipbuilding Company, Limited. For the same large establish- 
ment, Loudon Brothers, also of Johnstone, are executing some 
important orders. Thomas Shanks and Co., John Lang and Sons, 
and other firms in the machine tool industry have also turned out 
a large quantity of heavy and specialised machines fur home and 
foreign users. For the production of heavy and light castings and 
forgings—the uncertainty in obtaining which has hindered the 
work very materially of late years in Johnstone—John Lang and 
Sons are erecting splendid new premises, which will be started 
some months hence, and constitute one of the largest works of the 
kind in the West of Scotland. James Bennie and Sons, in their 
new works near Cardonald, were fully employed throughout the 
whole of the past year, and were chiefly engaged upon the manu- 
facture of those machine tovls for shipyards which constitute 
their most important speciality. Almost all the tools turned out 
during the year were of a specially heavy character, ¢.g., punching 
and shearing machines for plates up to 2in. thick, with very deep 
gaps, plate-bending rolls 32ft. long, and plate-edge planing 
machines up to 35ft. long. ‘These machines were supplied chiefly 
for = shipyards in this country, but also very largely for foreign 
yards, 


THE IRON AND STEEL INSTITUTE. 


At a special meeting of the Council of the Iron and Steel Insti- 
tute held on Wednesday, January 30th, the President, Sir William 
Roberts-Austen, K.C.B., in the chair, it was unanimously resolved 
that the following address be presented to the King :— 

‘*To the King’s Most Excellent Majesty. May it please your 
Majesty: We, the President, Council, and Members of the 
Iron and Steel Institute, desire to be permitted to offer to 
your Majesty and to the other members of the Royal Family 
the expression of our profound sympathy in the irreparable los« 
which has been sustained by your Majesty and by the Empire in 
the death of our revered Sovereign Queen Victoria. The Iron and 
Steel Institute wishes to be permitted to pay a tribute of nga 8 
to the memory of a Sovereign who through a long reign in which 
marked progress has been made in the metallurgical arts, was un- 
remitting in her devotion to the welfare of her subjects, ‘The Iron 
and Steel Institute will keep in constant veneration the memory of 
her Majesty Queen Victoria, who showed her deep interest in the 
aims of the society, by being pleased to graciously accept the 
Bessemer Gold Medal which was offered in commemoration of the 
foopres made in the metallurgy of iron and steel during her 
Majesty’s reign. Thirteen years ago your Majesty graciously 
accepted the Honorary Membership of our Institute, and we desire 
respectfully to offer to your Majesty the humble expression of our 
heartfelt congratulations and of our loyal homage and devotion.’ 
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THE CLAYTON FIRE-EXTINGUISHING APPARATUS 
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FIRE-EXTINGUISHING APPARATUS. | 


Some interesting experiments have lately been made at the | 
forge of the North-Eastern Marine Engineering Company, at | 


Newcastle, with the Clayton fire-extinguishing apparatus. | 
This system, which has recently been introduced from 
America, consists simply (1) in the employment of sulphur | 
dioxide to smother or extinguish flame or fire; (2) in the 
cooling of the atmosphere inside the burning building or 
hold, after the fire has been extinguished. 

The apparatus, which we illustrate aboye, consists of | 
a generator or furnace A having trays or grids inside upon 
which sulphur is placed. A surface condenser, or cooler, and 
a small fan or Roots blower driven by a Westinghouse engine. 
The sulphur having been ignited in the generator or furnace, 
the necessary air for the production of sulphur dioxide enters 
through the valve G and is forced by the fan, or blower, 
through the discharge pipes O and D into the generator, in- 
side of which there are two perforated pipes, one on each 
side, to distribute and diffuse the incoming air; this has also 
the effect of forcing the sulphur dioxide which is being con- 
tinually produced in the generator through the discharge pipe 
K anda suitable pipe, or hose, into the burning building, 
bunkers, or holds. 

When the fire is put out or smothered, the production of 
gas is stopped, and all the air valves A B, the generator dis- | 
charge valve C, and the air suction valve G on the blower, are 
closed, thus cutting off all communication between the fan | 
and generator. The by-pass valve D and the valve E are now 
opened, the latter being connected by suitable pipes-—not | 
shown in the drawing —to the burning building, while it is 
also at the same time through the opening of these valves | 
placed in communication with the surface condenser S and 
the suction side of the fan. When the fan is worked the 
heated atmosphere of air and gas is drawn from the building 
through the valve H, and after being cooled by its passage 
through the surface condenser—which is kept cool by water | 
in the usual way—is forced by the fan into the building again ; 
in this way a continual circulation is kept up, the air and 
gas on its way from the building, or hold, to the fan is cooled 
by the condenser, and is then returned by the fan, and so on 
until the temperature in the building has fallen sufficiently 
to prevent re-ignition of the fire. 

This cooling of the heated airand gas is one of the main points 
in this system of extinguishing fire or flame. It is claimed | 
that this system, which is chiefly applicable for closed-in | 


sanitary authorities for disinfecting purposes, and it is stated 

that from the experience gained at the quarantine stations, 

this gas has no injurious effect on merchandise generally. } 
For the purpose of demonstrating the use and capability of | 


| this system, a large brick shed, or chamber, 50ft. by 10ft. by | 


other countries we have similar reports. In America the 
last few weeks have seen an improvement in the general 
demand, which gives the hope, not perhaps of such another 
revival as happened two years ago, but at least of a decided 
improvement on the conditions of the second half of last year. 


10ft., was built some distance away from the forge of the | The Jron Age estimates that on January Ist the American fur- 
North-Eastern Marine Engineering Company, at Wallsend. | naces were producing a little over 250,000 tons a week, as com- 
The machine which we illustrate was also put down, and was | pared with 229,000 tons on December Ist, 1900, and 294,000 


| connected by two iron pipes to the brick chamber, or shed. | tons a year ago. Furnace stocks of all kinds of iron were 
| Through one the sulphur dioxide was forced, the other being | down to about 550,000 tons on January Ist, as compared 


| gas could be withdrawn from the chamber when desired. | 
| run its course, since a number of furnaces have started since 


a suction pipe connected to the fan, so that the heated air and | 


The machine, which was made in America, is capable of 
producing a large volume of gas; it is very simple, easily | 
understood, and requires very little attention. | 

To start the apparatus, all that is necessary is to place some | 
sulphur on the grids or trays in the generator, and after the | 
sulphur has been ignited by some waste saturated witb paraf- | 
fin, start the fan engine, so that the air is forced into the | 
generator. The experiments made were very successful and 
striking, the brick shed or chamber having been partly filled | 
with wood saturated with petroleum or naphtha, the wood was 
ignited and was soon in a blaze; the fire, however, was very 
soon put out when the gas was pumped into the chamber. 
Several trials were made, all of which were satisfactory. 

Blazing and burning torches, when put in the chamber 
containing the mixture of air and gas, were at once extin- 


| guished. The atmosphere inside the chamber was tested by 


Mr. Clayton, who found that the amount of gas in it varied | 


| during the trials from 10 to 20 per cent., although it is stated 


an atmosphere containing 5 per cent. of sulphur dioxide will | 
extinguish fire or flame. This system seems to have a} 
future before it, and we shall watch any developments with | 
interest. We have to add that the experiments were wit- 

nessed by Colonel P. Watts and Mr. Carter, of Elswick ; Mr. 

Walker, of the Tyne Commission; Mr. T. Adams, of Aber- | 
deen; Mr. J. B. Adams, of Newcastle; Mr. Phillips, of | 
Lloyd’s; Messrs. Bone, Myles-Harrison, A. C. Adams, and | 
other gentlemen. 


IRON TRADE PROSPECTS. 


Iv is said that some German dealers are endeavouring to 
re-sell iron bought some time ago, which we can readily believe, 
seeing how completely the conditions have changed in their | 
country, where dulness prevails now as compared with 


with 557,000 tons on December Ist, and 670,000 tons on 
October Ist, 1900. As yet the increase in the product has not 


the opening of the year, and others are to follow. By the 
admission of the New York paper, it looks, therefore, as though 
in the near future production may slightly overbalance the 
consumption. In fact, it is allowed that in some important 
districts there has been a slight increase in the stocks. A 
good deals depends upon the agreement of the Lake Superior 
mining companies as to the price of ore for 1901 deliveries. 
Of course, all furnaces are not dependent upon Lake Superior 
ores; but as these advance or decline the ore market fluctuates. 
A meeting was called at Cleveland for Friday of last week to 
fix the price of ores, and a great many large consumers of pig 
iron were disposed to defer the placing of their 1901 orders to 
see what agreement would be reached. A reduction ci 
50 cents or 1 dol. was anticipated. Even the outside figure 
is less than was thought probable at the beginning of Decem- 
bor, but the improvement in trade since then occasioned a 
modification of view. The reduction, whatever it may be, will 
stimulate the production of pig iron, especially as lake freight 
have been reduced, and it by no means follows that manufac- 
ture will respond fully and leave no surplus pig forexport. In 
fact, the general expectation is the reverse. The output of 
both pig iron and finished materials promises to be much 
above the home requirements, and no one, we suppose, needs 
to be told that this will mean a further influx of American 
goods into this country, and into the neutral markets which 


| we have been in the habit of supplying. It is a fact which 
| should be well understood that the big American producers 
| are cultivating foreign outlets, not because they are directly 


profitable, but because they can thereby control their home 
markets the more effectually. This, for a proof, comes from 
a high authority in Pittsburgh: ‘It was thought early last 
year that the rail trade for 1901 would provea failure. Many 
railroad managers said early in 1900 that they would not pur- 
chase any quantity of rails at 26 dols. per ton. Here, again, 


spaces, such as warehouses, ships’ holds and bunkers, joiner | phenomenal briskness little more than six months ago. The | the foreign markets helped the railmakers out of a difficulty. 


and other shops, if adopted in vessels carrying cotton, coal, or | 
other cargoes, would greatly lessen the risk of fire; in fact, it 
has been suggested that after a vessel was loaded and the 
hatches on, the apparatus could be employed to fill any empty 
space in the hold with sulphur dioxide, so as to render it 


German output of pig iron now is well in excess of the trade | 
demand, and this explains the frantic efforts made to place | 
the surplus in the English markets, to the detriment of | 
English producers without advantage—since they must be | 
selling at or below cost—to the Germans themselves. In 


By taking contracts from abroad at cost, and less, the 
domestic consumers were brought into line one by one.” 
The same thing will happen this year. Ofcourse it is the high 
tariff which gives the big consolidations their “ pull,” enables 
them to keep the home demand in their own hands exclusively, 


impossible for any fire to take place. We are informed that Belgium. the conditions are identical; in France trade has | and to sell abroad at prices which in other and more equitable 
the apparatus has been used for some time in America by the | quieted down appreciably, and from Austria-Hungary and circumstances would be quite impossible. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. TO CORRESPONDENTS. 
AUSTRIA.—GEROLD AND Co., Vienna. | *,* In order to avoid trouble and confusion we find it necessary to T H E E N G I N E E R. 
F. A. Brockuavs, 7, Kumpfoasse, Vienna I. correspondents that letters of inquiry addressed to the public, and i Se — 


CHINA.—Kgtty anp WALSH, Limitep, Shanghai and Hong Kong. 
FRANCE.—BoyvgEav AnD CHEVILLET, Rite dela Banque, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 
A. Leipsic; F. A. Brocknans, 
INDTA.—A. J, COMBRIDGE AND Co., Railay Bookstalls, Bombay, 
{PALY.- Logseugr and Co., 307, Corso, Kame ; Bocca Frerxs, Turin. 
JAPAN.—KELLY AND WALsii, LimitEp, Yokohama. 
P. Co., 14, Nihovhashi Tovi Sanchome, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Pete reburg. 
s. AFRICA.—GorDON aNnD Goren, Long-xtreet, Capetown. 
R. A. Toompson anv Co., 3.3, Loop-atrect, Capetown. 
J.C. Jota & Co., Capetown, Port Elizabeth, Johannesburg. 
AUSTRALIA.—Gorpon axp Gotcn, Melbourne, Sudaen, and Brishane. 
R. A. THompson AND Co., 180, Pitt-stireet, Sudacu; Mel- 
bourne, Adelaide, and Briabane, 
TURNER AND HENDERSON, nt-stieet, Sydney. 
NEW ZEALAND.—UptTon anp Co., Auckland ; Craic, J. W., Napier. 
CANADA.—MontreaL News Co., 386 and 383, St. James-stveet, Montreal. 
Toronto News Co., 42, Youge-atreet, Toronto. 
UNITED STATES OF AMERICA,—INTERNATIONAL News Co., 83 & 85, 
Duane-atreet, New York, 
Sunscrirtion News Co., Chicago. 
STRAITS SETTLEMENTS.—KELLY anp Watsn, Limite, Singapore. 
AND Co., Colombo. 
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Tur Exornger can be had, by order, from any newsagent in town or 
country, at the various railwey stations ; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 


advance) :— 

Half-yearly (including double number) .. .. £0 14s. 6d. 
Yearly (inciuding two double numbers).. £1 9. Od. 

CrotH Reaprno Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


If credit occur, an extra charge of two shillings and sixpence per annum 


will be made, 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Tok ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Taz ENGINEER, and 


accompanied by letter of advice to the Publisher. 


Tarn Paper Coptxs. Tuick Papgr Coprzs. 
Half-yearly .. .. £0 188. Od. | Half-yearly .. .. £1 Os. 8d. 
Yearly .. .. .. £1 16a. Od. | Yearly .. .. .. £2 Os. 6d. 

The difference to cover extra postage.) 

ADVERTISEMENTS. 
The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shi and sixpence ; odd 


lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in , oe Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 
in each week. 

Letters velating to Advertisements and the Publishing Departinent oy the 


Paper are ta be addressed to the Publisher, Mr. Sydney White ; all other 
letteva to be addreased to the Editor of Tuk ENGINEER. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.”’ 


PUBLISHER'S NOTICES. 


*.* With this week’s number is issued as « Supplement a Tivo-page 
Engraving of the Euzeli-Teheran Road, Every copy as issued 
by the Publisher includes a copy of this — and sub- 
scribers ave requested to notify the fact should they not receive ‘t. 


*,* Latest TyPes OF THE BRITISH FLERT.—Our two-page coloured 
supplement, representing H.M. ships Formidable, Drake, and 
Al may on superior paper, upon a roller, 
price 1s., by post 1s, 1d, 


imperfect or muti condition, wi J giving prom: 
information of the fact 10 the’ Publisher, with dhe name’ of the 


A through whom the is obt Such q 
can be obtaining the paper direct ‘rom 
is office, 


CONTENTS. 
Tur Enoineer, Ist February, 1901. PAGE 
Locomotive Exuipits aT VINCENNES. No. IV. 
ENaingerino Detaits aT THE Crystal No. I. (Illus.) .. 108 
EaRLy SUBMARINE WARFARE .. 09 


Toe New Roap rrom Enzeci To TEHERAN. (Illustrated.). . 110 
PRooRESS OF WARSHIP BUILDING ON THE CLYDE 
Parts ENGINE, Saxony Stave Rattways. (Ill.) 112 
anp Co.'s HIGH-TENSION THREE-PHASE ELEcTRIC RaAILway 


THe Rep Star Liner Vapertanp. (Illustrated.) .. 116 
Toot TRADE IN THE WeEsT OF SCOTLAND .. 116 
Tae TRon Steet INSTITUTE .. .. «. 116 
Extrneuisuine Apparatus. (Illustrated.) 118 
LrapIne ArTIcLES—Trusts .. .. .. 119 
Specifications—The Custom of Trade. . 120 
Russian Railway Projects in Persia .. cs ae es 121 
LETTERS TO THE Epitor— United States Express Locomotives—The 
Invention of the Flanged Wheel—Sir Arthur Cotton—Smoke 
Prevention — Salt-water Feed —Labour-saving Machinery — 
Patents in Federated Australia .. .. .. .. 122 
Notes AND MEMORANDA ze 
Toots. (Mlustrated.) .. 124 
LETTERS TO TAE Epitor—Electric Railway Problems .. .. 125 
Norru Snore Bripcr, SypNEY 125 
CONTINENTAL NOTES .. .. «+ oe 126 
THE INSTITUTION OF JUNIOR ENGINEERS .. .. 1296 
LETTERS FROM THE PRovINcES—The Iron, Coal, and General Trades 
of Birmingham, Wolverhampton, and other Districts..  .. 126 
Notes from Lancashire—Sheftield District—North of England. . 127 
Notes from Scotland—Wales and Adjoining Counties.. ..  .. 128 
Newport Harsour Commissioners’ WEEKLY TRADE ReEPorT .. 128 
Tan Parent JOURWAL.. .. .. 129 
SELECTED AMERICAN PATENTS .. 130 


Two-Paokr ENZELI-TRHERAN RAILway. 


Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

“,* All letters intended jy insertion in Tae Enarnegr, or containing 
questions, should be accompanied by the name and address of the > 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*," We cannot vadertake to return drawings ov manuscripts ; ie must, 
therefore, requcat correspondents to keep copies, 


REPLIES. 


J. P., Jun. (Brancaster).—Get “A Text-book of Mechanical Engineering,” 
by Wilfrid Lineham, published by Chap and Hall. 

8. J. W. (Swindon).—You will find particulars of Mr. Webb's four- 
cylinder engine in Taz ENncrneer for June 16th and July 14th, 1897. 

B. A. (Dublin).—Why not adopt rope drive? There is no reason why it 
should not work as well on a small scale as on a large one. You will 
save many inches in width by so doing. 

ConstrucTion.—We know of no one book that will give you all you 
want. Try “ Railway Construction,” by Hemingway Mills, published 
by Longmans, Green, and Co., and any recognised work on surveying. 
Write to E. and F, N, Spon. 

Saxt (Brighton).—The difficulty of using sea water in boilers is not due 
to the “salt,” but to the salts of lime and magnesia, which are 
insoluble in hot water, although quite soluble in cold water. So long 
a pressure is moderate these salts do not adhere strongly to the 
plates. 

*, A. (Gainsborough).— You can couple a pair of wheels together by two 
two connecting-rods, and they will run perfectly in step provided the 
crank pins on each pair are at right angles to each other. Difficul- 
peas occur immediately if you do not put the crank pins at right 
angles. 

. B. (Plymouth).—The Fairy was not a paddle boat, she was a screw 
vessel, built by Ditchburn and Mare on the Thames. She was an iron 
boat, the first, we believe, in the Royal Navy. She was a very 
beautiful little vessel, with engines by Penn. The working pressure 
was about 10 1b. per square inch. 

C. W. (Brough).—(1) The cutting contains nothing of which we have not 
heard before. There is always an inventor ready to produce a boat 
which shall run half as fast again as any boat previously 1aade ; of 
course no details are given. (2) Nothing has ever been propelled for 
any distance greater than a few feet at 60 miles an hour through water, 
if we except the tips of the blades of screw propellers. 

P. W. (Holloway).—You will probably find the information you require 
in an article entitled ‘‘Electric Driving of Machine Tools,” which 
appeared in our issue of March 23rd last, and in a report published by 
the Annual Convention of the American Railway Master Mechanics’ 
Association, entitled ‘‘ Power Transmission by Shafting +. Electricity,” 
which we reprinted in our issues of August 10th and 17th last. 

T. L. (Orford).—It is not quite clear from your question what it is you 
wish to know. If you mean “Is the ordinary output of Welsh coal 
sufficient at present to supply all the needs of all the navies of warships 
at present afloat?” our answer is that very possibly this may be the 
case if it were to be only supplied to these navies, but it would be 
practically impossible to verify the statement. It must be borne in 
mind, however, that Welsh coal is by no means only used by warships. 
There are numbers of other channels into which it finds its way. This 
makes the problem all the more difficult. We shall be glad to hear 
further from you in a little more detail, and we will then answer more 
fully than it 1s possible to do with only the data you have given us. 

H. 8. (Bury St. Edmunds).—In your inquiry you are confusing arcing 
with sparking. Sparking is the jumping of the electric current across 
an air gap between two conductors or electrodes. Arcing is the 
passage of the electric current between two conductors, which have 
been in contact, when these are separated. Roughly speaking, 10,000 
volts direct current will, when two balls are used, jump across one- 
tenth of an inch gap. If a plate and point are employed, between 
23,000 and 24,000 volts are required to jump aninch, With alternating 
currents the distances jumped are greater for the same voltage. Using 
20,000 volts, according to Mr. Ferranti in the Blectriciaa, between two 
balls, the distance jumped at once was }! of an inch ; between a ball 
and point, three-quarters of an inch; and between two points, one 
inch. Of course, if conductors are allowed to touch and then are 
separated, as in breaking a circuit, the are may be wn out to very 
considerable lengths. We have known of a 6ft. are with a great deal 
less than 30,000 volts, 


INQUIRIES. 


} WATER TRAPS. 

Sirn,—Can any of your readers give me the address of the makers of 
Barker's or Watt's patent water traps for steam whistles and water 
circulators? 


January 24th. ENGINEER. 


APPARATUS FOR DRYING COFFEE. 
Sir,—We have an inquiry from abroad for the price of an apparatus 
for drying coffee by heated air, and should be obliged by the names of 
manufacturers to whom we could apply. 


London, January 23rd. G, anp R. 


MEETINGS NEXT WEEK. 


4th, at 7.30 p.m., at 


Society or February 
Inaugural address of 


the Royal United Service Institution, Whitehall. 
the President, Mr. Charles Mason. 

GroLocists’ Association, Lonpon.—Friday, February 8th, at 7.30 p.m., 
at University College, Gower-street, W.C. Address by the President on 
‘“*Twelve Years of London Geology.” 

Tue Roéntcen Socrety.—Thursday, February 7th, at p.m., at 20, 
Hanover-square. Paper, ‘‘ Experiences of X-ray Work during the Siege 
of Ladysmith,” by Lieut. and Quartermaster F. Bruce, R.A.M.C. 

Tue InstITUTION OF MECHANICAL ENnGINEERS.—Friday, February 8th, 
at& p.m. Adjourned discussion on ‘- Power-gas and Large Gas Engines 
for Central Stations,” by Mr. Herbert A. Humphrey, M.I. Mech. E., of 
Northwich. 

Civin AND MecuanicaL ENGINEgERS’ Socrery.—Thursday, February 7th, 
at 8 oo at the Hotel Victoria, Northumberland-avenue, 8.W. Paper, 
“A Description of the Staines Reservoir Works,” by Mr. M. Mawson, 
A.M.LC.E. 

CLEVELAND INSTITUTION OF ENGINEERS.—Monday, February 4th, at 
6.30 p.m., in the Friends’ Adult School, Mill-lane, Stockton. Paper, 
“The Elementary Training of the Engineer,” by Mr. Angus Macpherson, 
Middlesbrough. 

Socirty or Arts.—Monday, February 4th, at 8 p.m. Fourth Cantor 
Lecture on ‘Elementary Art Education,” by Mr. J. Liberty Tadd.— 
Wednesday, February 6th, at 8 p.m. Ordinary meeting. Paper, “Some 
Experiences of Motor Bicycles,” by Mr. Joseph Pennell. 

Tue Institution or Civit Encingrrs.—Tuesday, February 5th, at 
8 p.m. Ordinary meeting. Paper to be discussed, ‘‘The Present Con- 
dition and Prospects of the Panama Canal Works,” by Mr. James 
Thomas Ford, M. Inst. C.E.—Friday, February 8th, at 8 p.m. Students’ 
meeting. Puper to be discussed, “ Cycle Resistance,” by Mr. Wimperis. 

Roya. Institution or Great Britatn.—Monday, February 4th, at 
5p.m. Gencral Monthly Meeting.—Friday, February 8th, at 9 p.m. 
Discourse on “ History and Progress of Aérial Locomotion,” by Prof. G. 
H. Bryan, Se.D., F.R.S.—Afternoon Lectures at 3 p.m.:—Tuesday, 
February 5th: ‘Practical Mechanics (experimentally treated): First 
Principles and Modern Illustrations,” by Prof. J. A. Ewing, M.A., F.R.S., 
M. Inst. C.E.; Wednesday, February 6th : Lecture on ‘‘China,” by Prof. 
Douglas; Thursday, February 7th: ‘‘ Society in France before the 


Revolution,” by Rev. Henry Grey Graham ; Saturday, February 9th : 


“Vocal Music, its Growth and Decay (with musical illustrations),” by 
Mr. F. Corder, F.R.A.M. 
DEATH. 


On the 15th inst., at Henley-in-Arden, Marrua, aged eighty-one, the 
wife of CuarLes FrerpiInanp VIGNOLEs, C.E, eldest son of the late 


Charles B. Vignoles, F.R.S., past-president of the Institution of Civil 
Engincers, 
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TRUSTS. 


Tue word “Trust” is a euphemism for that form of 
combination which in American slang is known as “a 
combine.” There are two distinct schools of opinion 
concerning these things. According to one they are 
legitimate ‘trading developments which operate wholly for 
the good of the country in which they exist. According 
to the other school they partake of the nature of frauds, 
being illegitimate forms of trading enterprise, which are 
intended to benefit a few individuals at the expense of 
the world at large. We believe that both these views are 
right within limits. It is,on the one hand, impossible for 
a man or group of men to manufacture commodities and 
trade on a large scale without benefiting some people 
beside the principals. On the other hand, it is not 
possible to carry on operations of the kind without 
benefiting the principals at the expense of the com- 
munity. Whether the good side or the evil will be the 
larger depends on various factors which it is not our 
present purpose to discuss. 

Of late the outery about foreign competition which is 
never silenced has acquired force. We have on various 
occasions referred to it, and always referred to it as a 
thing not to be feared, but, nevertheless, a foe to be 
fought. We have not the least sympathy with those 
who dwelling on the past commercial glories of England, 
regret that other nations should have sprung up to rival 
her. Trade will no doubt assume different aspects as the 
world grows older. It is to the last degree unlikely that 
this country should succumb. But let us leave generalities 
and turn to solid, narrow, incisive facts. Before all 
things, it seems to be desirable that in a commercial war 
we should know whom we are going to fight. So far as we 
can gather, alike from direct communication with the heads 
of firms in this country, and from the writings of the few 
well-informed representatives of the daily Press, this is 
a matter on which ignorance and misconception exist. 
No one has taken the trouble to master the facts, or to 
draw conclusions from the course of events. Thus we 
hear about ‘‘ United States competition.” Has any 
attempt been made to ascertain how far the population 
of the United States as a body has promoted competition 
or threatens our supremacy? We have already taken 
care to point out that what we have mainly to fear are 
two or three cities, for the most part in the Eastern 
States. Probably nothing further west than Chicago 
is of serious import. But we shall now push the 
argument further, and state plainly that our real com- 
petitors are a comparatively small number of men. 
The leaders are possibly not more than a dozen; 
and it is because they are so few in number that 
they are dangerous. Be it remembered that all great 
movements have originated with, and generally been 
carried through by a few individuals of transcendent 
ability. Our readers can for themselves run over the 
history of various nations; or, to narrow the scope of 
inquiry, the history of various important epochs. Thus 
we may cite Peter the Hermit as the great motive 
force of the Crusades. But to come to more recent 
times, we may name Oliver Cromwell and Napoleon 
Buonaparte. It is a matter of psychical uncertainty 
whether the brain can or cannot form any standard 
of the importance of the work which it does; and it 
has been said that there is just the same expendi- 
ture of brain power in preparing the menu for a great 
dinner as there is in drawing up an Act of Parlia- 
ment. He this as it may, it seems to be proved 
that men of ability may play the part of Cromwell 
or Napoleon in trade, in that they can excel all competi- 
tors and secure gigantic triumphs for themselves and 
those whom they lead. The recent history of the United 
States shows that the country has produced several men 
who, above and beyond all others, have manifested the 
power of developing trade or making money. According 
to British ideas these men have pushed their operations 
to the place where honesty ends; of honour they did not 
know more than the name. But it is a deplorable fact 
that your great leader is very often not scrupulous: and 
that if he were he would not be a great leader. 

Now, not this country only, but Germany, France, and 
the manufacturing world at large, have facing them at the 
present moment, a group of men in the United States 
who are extremely able, not in any way overburdened 
by respect for ethics, and intensely energetic. They 
have large sums of money. They have the confidence of 
the public, and they can get more. They have political 
power, and what that means in the United States let the 
story of Tammany tell. They have prohibitive tariffs to 
render their operations possible. By the bounty system 
they can make the American taxpayer contribute to 
their financial potency. If these men make up their 
minds to get any particular branch of trade into their 
own hands they will getit, unless very energetic measures 
indeed are taken to prevent them. The method of 
operation is the formation of a Trust. In other words, 
two or three individuals will obtain absolute control of 
the producing power in some branches of trade. In this 
country monopolies of the kind would probably not be 
tolerated. In the United States they do not appear to be 
alien to the spirit of the people. As an example of the 
greatest Trust perhaps ever formed, we may cite the 
Rockefeller oil combine.” The American Government 
feared the Trust system, and some time ago appointed 
a Commission to investigate and report. Mr. Rockefeller 
was one of those examined. We make the following 
extract from his evidence :- “‘ It is too late to argue about 
the advantages of industrial combinations. They are a 
necessity ; and if Americans are to have the privilege of 
extending their business in all States of the Union, and 
into foreign countries as well, they are a necessity on a 
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large scale, and require the agency of more than one cor- 
poration. The chief advantages are, command of the 
necessary capital; extension of limits of business; in- 
crease in numbers of persons interested in the business; 
economy in business; improvements and economies 
which are derived from the knowledge of many interested 
persons of wide experience; power to give the public 
improved products at less prices, and still make a profit 
for stock-holders; permanent work and good wages for 
labourers.” The very circumstance that combination 
honestly conducted can be made to work for good is one 
of the points in the favour of the Trust system which 
renders it all the more dangerous. 

Once more to deal with facts instead of generalities. 
There is no longer room to doubt that a great shipbuilding 
or mercantile marine Trust is being formed at the other 
side of the Atlantic. The intention is to apply millions 
of capital to the construction and working of large fleets 
of steamships, which it is even hoped may ultimately 
drive British and German ships off the face of the ocean. 
The scheme has originated with one or two men whose 
names are at present not certainly known. The Ameri- 
can people as a body will take no more part in it than the 
average investor in railway shares does in railway man- 
agement. But such a Trust could not hope for success in 
the first instance—and success from the outset is essential 
to the life of a Trust—without extensive aid, and that aid 
is to be obtained from the State in the shape of bounties 
and benefits, the precise character of which has. not yet 
been settled. 

It is beyond question that such a Trust may constitute 
a very serious danger to the shipping trade of this 
country. There is something deplorable in the feeble 
wail that if only we had technical education we should 
be safe. England's peril, if peril there be, lies in the 
existence of some of the most competent and talented 
men that the world has ever seen; who control enormous 
funds, and whose enterprise is as independent of technical 
education as it is of Saturn’s rings. We have referred to 
shipbuilding, but that by no means represents the limit 
of operations. We may anticipate a determined attempt 
to get into American hands all or nearly all the electrical 
work of this country. But this, again, will be the task of 
one or two master minds, controlling, as we have said 
before, very large sums of money. 

And now comes the question, Are these men likely to 
succeed? Our reply is that we do not think they are. 
Mighty as may be the power which they possess, there 
are agencies always at work which tell against the 
ultimate success of the Trust. There are few men who 
have had a more successful career than Mr. Andrew 
Carnegie. He has consistently refused to have anything 
to do with Trusts, and in a recent number of the Century 
Magazine will be found a very able paper from his pen, 
entitled ** Some Popular Delusions about Trusts.” He 
writes, ‘‘ The people are aroused against Trusts because 
they are said to aim at securing monopolies in the manu- 
facture and distribution of their products; but the 
whole question is, have they succeeded in monopolising 
products?” He then proceeds to explain that hitherto 
their record is a record of failure. ‘‘ There are only two 
conditions other than patents which render it possible to 
maintain a monopoly. These are when the parties 
absolutely control the raw material out of which the 
article is produced, or control territory into which rivals 
can only enter with extreme difficulty.’ This, he goes 
on to point out, distinguishes the Rockefeller Trust from 
all others. ‘‘ Such is virtuallythe case with the Standard 
Oil Company, and as long as it can maintain a monopoly 
of raw materials, it goes without saying that it will main- 
tain a monopoly in the product.” He concludes by 
saying that ‘‘the only people who have reason to fear 
Trusts are those who trust them.” 

Putting the question of Trusts on one side, we have 
remaining the indisputable fact that a group of very 
clever, very determined, and energetic men, able to 
handle colossal sums of money, are quite prepared to 
oy American manufactures into absolute prominence. 

he knowledge of the fact will strengthen our hands in 
this country. All the commercial and manufacturing 
and trading intellect of the world is not confined to a 
few master minds in the United States. We believe that 
we can hold our own against competition. War developes, 
no doubt, some of the very highest qualities in a nation, 
and we do not see why such a struggle as that with 
which we are threatened for commercial supremacy 
should not in the end leave the country stronger and 
richer than it was before. But it will be a fatal error to 
treat with contempt the agencies which are now in active 
operation. For the moment our antagonists are con- 
tent to drive mines; prudence suggests counter mines. 


SPECIFICATIONS. 


WE continue to receive from various quarters com- 
plaints concerning the draughting of specifications by 
consulting engineers and engineers in the service of 
corporations and companies. Additional force is lent to 
these complaints by statements which have been made 
as to undue advantages enjoyed by foreign manufacturers. 
We have referred to these matters before on more than 
one occasion. The questions raised are, however, so 
important that we shall not apologise for discussing them 
again. The complainants assert that the specifications 
to which they have to work contain stipulations which 
are more or less unreasonable. They manifest a lack of 
common sense; they are archaic, out of congruity with 
the advanced practice of the present day ; and are either 
drawn by old men, behind their time and out of touch 
with modern practice, or by young men full of theory 
and of no sound or well-developed practical experience. 
It is not necessary that we should endorse these accu- 
sations ;it is desirable that they should be examined. 

A specification is supposed to be a statement of the 
nature of something which the engineer wants made, 
prepared for the guidance of the firm or individual who 
proposes to make it, The specification may be a detailed 


description of the thing, accompanied by working draw- 
ings; or, alternatively, it may be merely a general 
indication of what the wishes of the engineer are. <A 
very wide opening is given for abuse. On the one 
hand, the engineer may oppress the contractor; or, on 
the other hand, the contractor may defraud the engineer 
—or, more strictly, the engineer's clients. With these 
facts, however, we have nothing to do just now. We 
are about to suppose that the specification is honestly 
drawn, according to his lights, by the engineer, and that 
the contractors are willing to work to it in the spirit 
as well as the letter. Under just these conditions the 
specification may be most harmful. Roughly speaking, 
those concerned in specifications may be divided into 
two classes. The one consists of a limited number of 
professional men who are constantly drawing up specifi- 
cations and placing orders ; the other consists of a num- 
ber of firms who carry out contracts under specifications. 
These are not manufacturing engineers in the ordinary 
sense of the term, at least in this country. The distinc 
tion is important. The nature of that importance will be 
manifest presenly. 

Tt is generally enough admitted that in the present day 
it is extremely desirable, not only that the cost of work of 
all kinds should be kept down, but that every facility 
should be given for its rapid execution. The head and 
front of the offending of the modern specification is that 
it augments cost and hampers production. There can be 
only one way of accounting for this if it be true, namely, 
the incompetence of the man who draws the specification. 
We speak of incompetence advisedly. A man may bea 
very able engineer, and yet wofully incompetent in his 
dealings with his fellow men. Let us take a case in 
point; very similar things occur every day. A certain 
railway is being made, say, in one of the colonies. Broadly 
speaking, the bridge work is of a very ordinary kind. It 
can be divided up in terms of spans. There are four or 
five spans of 100ft. wanted ; fifty spans of about 40ft., 
and a number of girders to cross very small gullies, little 
more than culverts. There is no sufficient reason why 
all the bridges of the same span should not be identical 
throughout. There are, say, five bridges of 100ft. 
each, then all that are needed are ten lattice girders, 
with the cross girders, &c., for a span of 100ft., one hundred 
plate girders for 40ft. spans, and a number of rolled 
girders of sufficient strength for the gullies or culverts 
make up the total A man manufacturing girders or 
bridges on his own account would keep all the necessary 
material, and, indeed, many of the s, in stock, and 
the purchasers could buy out of stock, and, therefore, in 
the cheapest and quickest market. But nothing so 
simple will satisfy the English civil engineer. Instead 
of a single type of 100ft. girder, there may be five types. 
As for the 40ft. girders, they may be of a dozen different 
patterns. We are not exaggerating ; there is not a bridge 
maker in this kingdom who will not bear witness to our 
accuracy. Why is it that the engineer who draws the 
specifications does not see that he is handicapping the 
contractor, delaying the completion of the railway, and 
greatly increasing the expense? He seems never to 
have learned that it costs much less per bridge to 
make half a dozen bridges all alike than it does to 
make a single bridge. Nor is this all; even when 
the order is for but a single bridge, the engineer will 
apparently go out of his way to take care that the repeti- 
tion work shall be as little as possible. It is, perhaps, 
highly scientific to state that there shall not be more than 
two bars of the same dimensions ina lattice girder bridge, 
but it is none the less the worst possible engineering. It 
is engineering of a kind at which the bridge builders of 
the United States are quite justified in laughing loud and 
long. We have not the smallest hesitation in stating as 
a general truth that no one is fit to prepare a specification 
for bridge work who is not completely informed as to the 
best modern methods of building up bridges, the 
capacities of the tools employed, and the sizes of steel 
bars and plates that can be regarded as always in the 
market. That engineer will do best who knows how to 
avail himself of the materials and appliances most readily 
obtained ; and that engineer will do worst who at every 
step demands special sizes, special materials, and special 
tools. In the present day these things are wholly un- 
necessary. 

The absence of common sense in the drawing of speci- 
fications is by no means confined to such examples as we 
have just cited. In not afew specifications will be found 
stipulations which are very injurious to the best interests 
of the country. The civil engineer very rightly demands 
that the materials which he uses should comply with 
certain tests. A steel bar, for example, shall not break 
with less than 28 tons, or more than 30 tons. It must 
stretch 20 per cent., and stand a severe cold-bending test. 
Such stipulations are quite legitimate, and no exception 
is ever taken to them. But not content with this, the 
engineer goes on to stipulate that the chemical composi- 
tion of the steel shall comply with a certain formula. 
Thus not only is a certain result to be got, but it must 
be got in a particular way. Now, as a rule, the engineer 
does not really know anything about steel or its manu- 
facture in a way that would justify him in stipulating for 
a given chemical composition. It so happens that he 
once had some steel which complied with the conditions, 
and he insists that all other steel shall be the same. As 
a matter of fact, so long as he gets a material which 
satisfies his tests, it is of no earthly consequence how the 
steel was made. It would occupy more space than 
we can spare to explain how this kind of specification 
throws work into the hands of our foreign compe- 
titors—who flatly refuse to comply with the con- 
dition, but nevertheless get the orders—and limits the 
numbers of those in this country. who will tender. 
Specifications of this kind are simply stupid. There is 
absolutely not one sensible argument to be adduced in 
their favour. If the engineer pleases, let him specify a 
detinite chemical composition, and abjure mechanical 
tests. But he is at all events wise enough to avoid this. 
His confidenee in the perfection of his ehemical formula 


= not bear the strain of an implicit faith in its complete 
utility. 

We have spoken of civil engineers. But it is not for a 
moment to be supposed that they are the only offenders, 
Specifications for machinery, and particularly pumping 
machinery, not infrequently contain ridiculously onerous 
stipulations. They notonly insist that certain results shall 
be obtained, but they dictate the means by which they 
shall be got. Not long since we saw a specification 
in which the indicated power of an engine was stated. 
The dimensions of the cylinders, the pressure, the kind of 
valve gear, the ratio of expansion, and finally the con- 
tractor was to guarantee the consumption of steam per 
horse per hour. We need scarcely say that the order was 
never placed under that specification. An- engineer is 
justified in stipulating for power and consumption; but 
he must leave the details of the way in which the steam 
is to be used to those who are asked to guarantee a given 
economy of fuel under heavy penalties. Colonel Denny, 
M.P., a member of the well-known Dumbarton firm, in 
his presidential address to the Institute of Marine Engi- 
neers, delivered on the 21st of January, referred at 
considerable length to the question of specifications 
prepared by superintendent engineers. He criticised 
very sharply a phase of the specification which we have 
not touched on, and we cannot better conclude this 
article than with a quotation from Colonel Denny’s 
address. The first thing the superintendent engineer 
ought to think of is how little complication he can possibly 
do with ; how can he devise an engine that will run with 
the least coal, the least oil, and, above all, the least 
amount of the human problem in the way of supervision. 
** But,” said Colonel Denny, “ we have had specifications 
put into our hands which appear to be designed for pre- 
cisely the opposite intention. I have an instance in my 
mind at the present moment, in which we got a specifica- 
tion for an engine which was so overloaded with what [ 
think may be called fads--at any rate, what we think 
might quite well have been done without—and conse- 
quently had so many names of persons who were to 
supply particular pieces that the price was enormously 
increased. I can even give you the extent of the increase. 
The engine was one which would have cost, if we had 
been allowed to design it, and supply it with an absolute 
guarantee that the work would be just as well done as by 
the other, £70,000. The addition of what I have called 
fads, and the naming of people to supply various 
materials, brought the price up to no less than £90,000. 
And for what end? It threw the whole of the responsi- 
bility not upon the engine builder, but upon the engineer, 
who had no right to have such a responsibility upon him. 
He, to protect himself, specifies certain people to supply 
almost every article in the engine. And what was the 
result? As I have said, £20,000 added to the price of 
the engine. For what is the immediate procedure of an 
engine builder when he gets such a specification? He at 
once issues inquiries to every one of those named people, 
stating that their names are in this specification to supply 
certain articles, and what is their price. Probably nine- 
teen or twenty other people offering for the job do the 
same thing if they are not fools. The result is that it is 
rubbed into those people that their names are in. And 
what do they do? Very properly, make their price a 
first-rate paying price. When I tell you that in the case 
of several of the articles costing most, there was no less 
of a difference than 100 per cent. between what we could 
bave supplied an equally good article for, and the price 
quoted to us by the specified contractor, you will see 
what bearing this has upon the subject.” 

Finally we may say that the specification is an edged 
tool, and that it may, when pe taped handled, be as 
dangerous as it is useful when rightly employed. 


THE CUSTOM OF TRADE. 


Tue inquest which has been held by the Manchester 
City coroner, and which after many adjournments reached 
finality last Monday, was in many respects of a unique 
character. It is hardly necessary to state that the case 
had reference to the arsenicated beer question, and the 
inquiry was conducted in the fullest possible manner, so 
that the responsibility might be traced to the right 
parties. With the poisoning epidemic in any of its 
phases or with the verdict of the jury we are not, of 
course, in this journal particularly concerned, but there 
are several points about the technical evidence which was 
given that offer an ec | field for comment, bringing 
into bold relief as they do some rational though not 
always strictly defined points in regard to commercial 
contracts. In commercial law, and more especially where 
chemical manufacturers are concerned, a good deal of im- 
portance is attached ‘to the custom of the trade,” 
and there is nothing to be said against this where it 
is assumable or evident that these unwritten laws 
or customs are thoroughly understood by both con- 
tracting parties. The weak point of such ‘ customs 
of the trade,’ however, when they are put forward as 
evidence in a court of law, seems to us to lie in their 
unwritten character, because this offers such ample scope 
for anyone who is on his trial to distort them to his own 
advantage. In the trial to which we refer one or two 
customs of the trade as put forward by the sulphuric acid 
manufacturer seemed to find anything but ready accept- 
ance at the hands of those who, though avowedly 
ignorant of the particular subject, yet seemed to think 
that the possession of common sense served to make up 
a good deal of this deficiency. In the limited space at 
our disposal we can only refer to one or two of the 
statements made which seem to invite criticism, 
which criticism, we may add, is founded on a know- 
ledge of the customs of the heavy chemical trade as 
well as on the assumed possession of common sense. To 
take, firstly, Mr. Nicholson’s contention that on being 
requested to supply “ brimstone ” acid, he was justified in 
sending acid not made from brimstone, but of the same com- 
position as if it had been so made. Now, looking at the 
matter from some knowledge of what is customary in the 
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chemical trade, we are not disposed to judge Mr. Nichol- 
son hardly in this matter; as he said in his evidence, he 
vathered from the demand for brimstone acid that an acid 
free from arsenic was what was wanted, and as his pyrites 
acid when de-arsenicated was as pure, if not purer, than 
ordinary * brimstone" acid, he felt justified, he told the 
jury, in supplying it under the name of brimstone acid. 
‘Another point on which the witness laid stress was that it 
was quite the common thing in his trade to supply 
according to what they knew, or thought they knew, the 
customer really wanted, rather than to adhere to the 
strict wording of the order. Now, though this observa- 
tion evidently caused some surprise in Court, it must not 
by any means be taken in the light of a desperate attempt 
to get out of a difficult situation. It is matter of common 
knowledge that the chemical manufacturer or drysalter is 
pier receiving orders which, if executed according 
to the letter, would involve both himself and customer 
in the direst trouble. In the majority of cases the 
chemical manufacturer makes himself acquainted with 
the purpose to which his products are put, though, as 
the tree of chemical technology is ever putting out new 
branches, it is not to be expected that the chemical 
manufacturer can always be fully up to date in knowing 
what is going on around him. | Of course, in sending 
a customer what he judges he really wants, the 
chemical manufacturer assumes a_ real responsibility 
and one for which he should be considered liable unless 
he expressly stipulates that no such condition holds. 
With regard to the sending out of any particular chemi- 
cal under a name which is well known to refer to 
another product, we think this practice is to be con- 
demned. Where a different product is supplied to take 
the place of and to do the same duty as one which has 
been previously bought, the circumstances should be 
duly notified to the customer, and some qualifying term, 
such as “special,” should be put upon the invoice and 
packages, so that it may be clearly understood that the 
goods are not what is generally known under the par- 
ticular name. We lay special stress upon this point 
because, although chemicals are generally—though not 
always it would seem—made by those who know what 
they are about, the same cannot be predicated of the 
users thereof, and the latter must in many cases 
remain in the hands of those who supply them. And 
here we may fitly introduce a word or two as to the part 
played by the chemist. Although we do not hold a 
brief for the chemist of the sugar works who came in 
for sich severe handling in court because he had 
latterly omitted to test the acid for arsenic, yet his 
explanation that he trusted to the probity of the acid 
maker is not one to be lightly put aside as having no im- 
portance. We venture to assert that though it is 
certainly the duty of a chemist situated as he was, and 
having regard to the nature of the business carried on, to 
satisfy himself as to the immunity of the materials 
worked upon from obnoxious ingredients, yet we cannot 
support the contention made in Court that a chemist is 
to take nothing for granted. A chemist, like everybody 
else in this world, must take things for granted. If he is 
to regard with suspicion every ounce of material which 
comes into the works, or if he is to take up a position of 
scepticism with regard to the fair dealing and probity of 
all those with whom his firm has contracts, his daily 
routine of work will not only be laborious and uninterest- 
ing, but, in the vast majority of cases, will be a total 
waste of time. In saying this we must only be under- 
stood as objecting to the tone of the remarks made in 
Court as regards the position and duties of the chemist 
generally. In the particular case under rotice there was 
need for regular and careful testing for impurities, because 
they might easily, from any defect in the manufacture, 
have been present. There are works without number in 
Great Britain where chemicals are bought regularly, and 
where no chemist is kept to test every bag or every 
bottle. In these cases reliance is placed on the honesty 
of the chemical manufacturer, and but very rarely is this 
confidence misplaced. 

We shall be sorry if the revelations of the case under 
notice serve to stir up a feeling of general mistrust in 
trade circles where such has not existed before. It is 
acknowledged by chemists of the highest repute in the 
land that an analyst cannot be considered incompetent or 
lazy if he fails to note the presence in any particular 
sample of an ingredient for which it is not customary to 
test; and this contention must certainly be upheld, con- 
sidering the limited span of human life and the 
multiplicity of the bodies which scientific research may 
suggest as appropriate adulterants. If the analyst does 
not confine himself within the somewhat narrow limits of 
probability, altogether new arrangements will have to be 
made as regards the disposal of his time and the extent of 
his remuneration. It is not so long ago that a very high- 
placed authority reported that a sample of beer—purposely 
doctored with strychnine—was of perfectly good quality ; 
and it was only the subsequent drinking of the beverage 
by the laboratory assistant that led to the rectification of 
the report. This example is given in support of our 
contention that, however able and zealous the chemist 
may be in the discharge of his duties, he cannot in 
fairness be expected to subscribe to the doctrine that a 
chemist takes nothing for granted. Though at the risk of 
being accused of wearisome reiteration, we may repeat 
before leaving this subject that the chemist in every case 
should exert himself to the utmost to guard against 
defects which his knowledge teaches hii to regard in the 
light of probabilities. 

To refer now to another point, and one of commercial 
rather than scientific interest, there can be no doubt 
from the evidence that the decision—imost unfortunate 
decision, as it has turned out—of the acid manufacturer 
to send his customer the unpurified instead of the purified 
acid, was come to by reason of the buyers resolutely 
standing out against any advance in price, in spite of the 
strong representations which were made to them on the 
subject. As every one knows, Messrs. Nicholson's expla- 
nation, that the enhanced cost of raw materials and fuel 


made it extremely difficult for them to continue to sell 
acid at the old price, is perfectly true. During the last 
year nearly all chemicals have advanced in price, 
some of them very considerably, and we do not 
think it altogether wise of buyers resolutely to refuse to 
renew contracts except on old terms. We are not speak- 
ing at random when we say that the refusal of the buyer 
to recognise the existing conditions of the chemical 
markets is a direct incentive to adulteration. The action 
of many contractors has been aptly calculated to cause a 
favourable ear to be lent, for probably the first time, to 
the insidious advance of the sophistication fiend. Honour- 
able as no doubt manufacturing chemists are as a class, 
it is advisable that temptations to avail themselves of the 
letter rather than the spirit of an order should be avoided. 
As we have said, it is not our purpose to offer any 
criticism on the actual verdict given in the Manchester 
coroners’ court. Though the trial itself was more of 
local than general interest, the chemical points raised 
have an importance which merits the attention of manu- 
facturers and chemists whose interests may be in no way 
connected with the County Palatine. That the lessons 
which the verdict teaches will not be lost upon manufac- 
turers and chemists generally may be taken for granted; 
indeed, a tightening of the girths has already occurred in 
cases where the saddle of responsibility has of late been 
allowed to sit somewhat loosely. The pity of it is that a 
due sense of responsibility so often remains dormant 
until some catastrophe brings about a rude awakening. 


RUSSIAN RAILWAY PROJECTS IN PERSIA. 


Dunne the last decade Russia, having firmly established 
her military outposts in the Trans-Caucasus, has shown an 
unceasing desire to confer on Persia the ‘greatest civilising 
agency of the nineteenth century in the shape of the rail- 
road track. In 1887 she obtained from Persia an agreement to 
reserve exclusively to herself for the next five years the right of 
building railways in Persia. This agreement contained a 
“renewal clause ;” it was renewed twice for periods of five 
years, and in July, 1899, it was extended until 1904. In 1887 
a Russian private company, acting for the Russian Govern- 
ment, obtained a concession to build a railway from Resht, 
at the south-west corner of the Caspian Sea, to Teheran. 
Instead of the railway a Russian high road was begun in 
1896 between these important points, and thrown open to 
trattic in September, 1899. In another column we begin a 
series of articles describing this highway, which is called the 
Enzeli-Teheran road, and which, with the telegraph line 
along it, are under the complete control of Russians. 
In the autumn of 1899 a corps of Russian engineers 
was raised for making surveys for railways in Persia 
at a cost of 204,000 roubles, exclusive of 20,000 
roubles for surveying a line from Ispahan to the Persian 
Gulf Meanwhile, the German concession for con- 
structing the Bagdad Railway introduced a new foreign 
element alike in Asia Minor and on the Persian Gulf, and 
1900 witnessed unusual Russian activity in Persia. Surveys 
were made in the Persian mountains; Russian engineers 
went to Teheran in March, and a Russian high road was 
being built from Cazvin to Hamadan, 165 miles south-west of 
Teheran, and the idea started of taking a railway from the 
Trans-Caucasus across Asia Minor to the Turkish frontier. 
In the summer of 1900 the Russian Government announced 
its intention to set to work in a south-easterly direction 
from Tabriz to Hamadan, Ispahan and Shiras, with a branch 
line thrown out between Tabrizand Ispahan to Teheran. There 
is also a project for building a railway from Ispahan vid Yezd 
to Kerman and thence to Bender Abbas. Last June a Russian 
company, under Government protection, undertook the sur- 
vey of a line from the Trans-Caucasus across Northern Persia 
to Diarbekr, in Mesopotamia. In November the Russian 
Press advocated the construction of a railway from Birdjand, 
in Central Eastern Persia, vid Nikh and Khubis, to Kerman. 
In December there were renewed signs of activity; the Rus- 
sian Press announced that the Enzeli and Teheran Railway 
Company had applied to the Russian Ministry of Ways of 
Communications for permission to issue a new series of bonds 
to the amount of 900,000 roubles. It will thus be seen that 
in this little-known land Russiais continually making forward 
movements, all of them directed towards one objective—our 
Indian Empire. 


LABOUR TROUBLES. 


Tue Vochrhiw Dowlais colliery dispute, which has existed 
for nearly two years, has at length been settled by the 
arbitration of W. Abraham, ‘‘ Mabon,” M.P., and Mr. Forster 
Brown. The terms arranged are 1s. 6d. per ton instead of 
1s. 2d., and 2d. per ton net additional. 

Mr. Young, manager, Penrhyn Quarry, Bethesda, has 
arranged to make an effort to start the quarry, with the aid of 
the officials working as quarrymen, accompanied by some of 
the workmen who were desirous of returning to work. Mr. 
Young has written to the police authorities at Carnarvon, 
notifying the probability that he may be under the necessity 
of applying for police protection for the men coming and 
also on returning from work. 

The strike of the Thames lightermen has collapsed. The 
firms affected have been informed that the men are now pre- 
pared to resume work upon the terms offered on October 
20th by the employers. 

The colliers of the Rhymney Iron Company, several thousand 
in number, have decided to hand in notices this month 
to terminate contracts, unless the demand for a shilling per 
yard in cutting bottom coal is granted. The collieries affected 
are Cefn, Brithdir, Darran, and Gilfach. : 

Friction at the Barry Railway has been caused by the dis- 
missal of four brakesmen at Hafod. The alleged reason is 
that they refused to assist the main line guards with trains 
of empties during their spare time. On Sunday a meeting 
of the Hafod branch men was held at Pontypridd, and the 
result was the appointment of a deputation to wait upon the 
management. 

Great Western Railway signalmen held a meeting at Neath 
on Sunday. They had put in applications for an increase of 
three shillings per week in wages, time and a-half for Sunday 
duty, and time and a-quarter for overtime. A speaker pointed 
out that out of 808 memorialists only 202 had benefited. 
At the close the following resolution was adopted :—“ That 
this meeting of signalmen, while appreciating the concessions 
already granted, considers them inadequate, and presses the 
delegates to seek another interview to get them extended,” 


The Clydach Vale Colliery strike continues, but of its 
three thousand workmen some have found employment. 

The directors and Taff Vale railway men have at length had 
a meeting. This took place at Cardiff on Monday, and was 
attended by the whole of the directors and officials and by 
five of the railway men’s committee, one, Moses Jones, being 
excluded by the directors. There was a long and animated 
discussion, continued for several hours, and at the close it 
was intimated that, with every wish to meet the require- 
ments and conveniences of the men, the imported men must 
be retained. It was the wish of the company that all should 
work well together, but if it was thought that the new men 
had undue preference, full consideration would be given in 
order to see if it could be altered. With regard to the forma- 
tion of a Conciliation Board, the meeting separates with a 
distinct intimation from the chairman that the company 
could not pledge itself to the formation of such a Board. 
The reasons assigned were, practically, the same as those 
which have been published in the official statement issued to 
the employés, in which Mr. Beasley intimated “that the 
directors could not be pledged to a scheme, the principles of 
which had not been discussed by them, and of the details of 
which they had noknowledge.” It will be seen from this that the 
conference leaves the condition of things unaltered, and that 
while the directors desire to carry out honourably their 
promises to the new men, it is their strong wish to remain 
on good terms with the old hands. 

The quarrymen in the Glossop district have struck for a 
20 per cent. advance in wages to skilled workmen, and a half- 
penny an hour for labourers. 

The Belfast building strike is now in its ninth month, and 
apparently as far off a settlement as ever. Meetings were 
held on Tuesday, when the men adhered to their demand of 
a farthing per hour advance, and other concessions. 
Employers have also had a meeting this week, and, acting in 
conjunction with the Employers’ Association of Glasgow 
and Dundee, announced a reduction of wages from 84d. to 
8d. per hour. 

The compositors’ movement in the metropolis has made 
rapid development this week. On Monday, notices were 
received by all the masters setting forth the proposals of the 
men, and asking for a favourable reply by the end of the week, 
so that the new arrangement might come into force the third 
Monday in February. By the same post the “chapels ” 
received instructions to make application individually for the 
adhesion of their several firms to the new scale. If this 
were refused, the men were instructed to hand in their notices 
on Friday night. On Monday the Masters’ Association met, 
and after considerable deliberation adopted a resolution to the 
effect that ‘‘no increase in wages or reduction of hours can 
be granted without seriously affecting the trade of London, 
but if the men do not share this opinion, the masters are 
willing to submit the whole question to the arbitration of the 
Board of Trade.”” This was communicated to the London 
Society of Compositors. As a result a circular was issued to 
the men by this body on Thursday, stating that the Trade 
Committee had carefully considered the decision of the 
masters, and “ while regretting that the precedent of discussing 
proposals in a conference ” was being departed from, yet such 
confidence was felt in “‘ the essential justice of their demands” 
that the Committee was prepared to accept the arbitration 
of the Board of Trade on their proposals. Under the circum- 
stances the men are told to withhold their notices. The 
incident is worthy of record, and the prompt manner in 
which it has been arranged is highly creditable to both 
parties. 


DOCKYARD NOTES. 


THE sad events of last week have drawn attention to the 
present Royal yachts. The Alberta is supposed to be worn 
out, and she has been kept continually on the run. Yet she 
has steamed remarkably fast, and given no trouble of any 
sort, though, like the rest of the yachts, quite an old ship. 
In those days the designer of engines was given a freer hand 
than he is in these days, when he is tied down to the smallest 
possible minimum of weight. The names of most of these 
old designers are forgotten to-day, but they have left a suv- 
stantial and lasting monument of results. 


Tue German cruisers Freya and Victoria Luise have had a 
couple of extra3- 4in. quick-firersmounted under the forecastle, 
right forward. 


Tue following foreign battleships are either at Spithead, or 
expected there, in connection with the Queen’s funeral :—- 
German : Nymphe, Baden, Hagen, Victoria Luise. Japanese : 
Hatsuse. Portuguese: Dom Carlos. French: Dupuy de 
Léme. Others may also arrive. Descriptive matter in con- 
nection with this is, however, best held over till next week. 


Victoria StaTIoN, NortiNGHAM.—In connection with the article 
on the Victoria Station, Nottingham, appearing in last week’s 
issue, we are asked to state that the platform awnings, station 
footbridges, and cab approach were made by Andrew Handyside 
and Co., Limited. 

AMERICAN EpUcaTION IN MANCHESTER.—The Technical Instruc- 
tion Committee of the Manchester Corporation, acting under the 
advice of Mr. Alderman Hoy, its chairman, has obtained the 
American Educational Exhibit from the Paris Exhibition—whether 
by loan or purchase we are unable to say—and installed it in the 
Central Board School, Whitworth-street. It is a noteworthy 
statement that there were only.5109 public high schools 
in 1897, and 2100 private schools in the United States. This for a 
population of about 70,000,000 gives one school for the higher 
education to each 10,000 of the population, from which it would 
appear that the demand for it is not very vigorous. 


James Watt ANNIVERSARY.—“The Watt Anniversary Lecture” 
was delivered in Grenock on the 18th inst. by Professor Gray, 
of the Chair of Natural Philosophy in Glasgow University, who 
chose as his subject ‘‘ The Tides.” — with a sketch of the 
views and theories of the ancients with respect to the tides, the 
lecturer afterwards explained the views held by Kepler and 
Newton on the subject, and, in a reference to Watt, said that 
James Watt was not merely the great founder of mechanical 
engineering, but he was a scientific investigator of the first rank. 
The James Watt anniversary dinner was held on Saturday evening, 
the 19th inst.. in the Windsor Hotel, Glasgow, under the auspices 
of the Institution of Engineers and Shipbuilders. A company 
numbering fully 300, representative of the engineering, shipbuild- 
ing, steelmaking, and other industries of the West of Scotland, was 
presided over by Professor Archibald Barr in the absence of Dr. 
Robert Caird, the president of the institution, through indisposi- 
tion. The toast of the memory of Watt, which in previous years 
was invariably proposed, had, as last year, no place in the toast list. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions a our 
correspondents. ) 
UNITED STATES EXPRESS LOCOMOTIVES. 

Sik,—The coal consumption, for which your correspondent 

Crewe” asked a few weeks ago is 68 lb. per mile. The coal is of 
a very inferior quality, and is purchased at a remarkably cheap 
price, and considering the speed and work done, this amount is 
not considered heavy. The special seats, as stated in THE EN«I- 
NEER, were introduced on account of the rough riding. No loco- 
motives, either in America or France, ride so smoothly as the 
English single bogie express engines, having inside cylinders ; 
for instance, such engines as those on the Midland, Great Western, 
or No, 123 on the Caledonian. 

Exualising levers have, as stated in the editorial foot-note, been 
in use in this country. However, I am of opinion that they are 
not necessary upon English locomotives. I well remember, or 
years ago, an order of twenty express engines being built wit! 
equalisers, and I rode several trips upon them, A trial of one 
engine was made without the equalisers, and there was no 
question that the running was far better and far more smooth 
without the equalisers than with them; the result being that 
the equalisers were all taken out, and the engines are working 
without them to this day. 

With regard to the American cab, the reason why it is not 
generally adopted in this country is because the drivers them- 
selves are not agreed. Some drivers speak very highly of the cab 
in winter, but object to it most strongly in summer. I can re- 
member that as long ago ag 1863-4, when Mr. M. Kirtley intro- 
duced a top to the foot-plate of his Midland engines that the 
drivers themselves requested him to take it off, and he did so. 

One of your correspondents refers to ‘‘superior track without 
chairs,” but in my opinion there is no track in the world superior 
to ours with chairs. I read with very great interest in your issue 
of January 11th, page 43, the following remark :—‘‘The worst 
feature about the new journalism is that it eagerly seizes every 
opportunity for belittling England and Englishmen,” Most cer- 
tainly this is the case in connection with the English engines, 
trains, and track. Fora time the absurd attacks were amusing, 
but now they are becoming very serious. There is evidence in the 
hands of British tirms which proves that the agents of foreign 
firms in all parts of the world are using these attacks by English- 
men upon English railways as a foreign advertisement, and several 
orders for engines and rolling stock have been lost to this country 
in consequence within the past few weeks. 

J hold a very strong opinion that it is most essential that the 
representatives of British firms sent to other countries require a 
far better busi and ec ial education, but as one of these 
gentlemen remarked to me to-day, ‘“‘What is the use of com- 
mercial education when as soon as you enter the office of a foreign 
railway manager you are met by articles by Englishmen to prove 
that everything English is old, useless, and out of date?” Unless 
this practice is put a stop to, I am quite certain that English trade 
will suffer terribly. CLEMENT E, STRETTON, 

Saxe-Coburg House, Leicester, 

January 26th. 


Sin,—I am disappointed. Mr. Norman Macdonald knows more 
about the management of English and Scotch and United States 
railways than anyone else. He has told us so indirectly a dozen 
times, and he ought to be a guod authority as to his own mental 
possessions. Yet in his letter last week he falls into errors which 
would only be excusable in an amateur. Jove has nodded, and 
the railway world is surprised. 

Everyone knows, except Mr. Macdonald, that equalising levers 

are used in this country to a limited extent. They are on the 
London. Chatham, and Dover, and the South-Western engines 
among others ; they have been very freely tried in this country, 
and found not to be worth the expense. On English lines there is 
no perceptible difference between the running of the engines with 
and without them. The engines with them do not cost less for 
repairs, nor are they lighter on the permanent way, to any extent 
that can be measured by pounds, shillings, and pence. In the 
United States the custom has been to use stumpy springs, and get 
flexibility by the use of levers. They work in fairly well with the 
bar frame, which originated in this country, and was given up long 
ago in favour of the plate frame. Perhaps Mr. MacDonald can 
give us some figures to prove that the equalising lever is really 
good, 
Again, Mr. Macdonald comes to grief over the cab «uestion. 
He is evidently totally ignorant that the British cab is what the 
British driver has made it ; it suits him, and it suits the climate, 
just as the American cab suits the American driver and his 
climate. It seems clear that your correspondent never heard of 
the strike on the Great Eastern years ago—possibly it took place 
before Mr. Macdonald was born—because cabs were fitted to the 
locomotives. ‘The drivers and firemen would not have them at 
any price. What a number of things your correspondent might 
learn if he asked more questions and supplied less information. 

His assertion that it is a matter of no consequence how much 
coal a locomotive engine burns is very funny. It is an argument 
calculated to afford keen enjoyment to shareholders. They burn 
very cheap coal at the other side of the Atlantic, and yet | fancy 
that the views of master mechanics in the United States are not 
those of your ingenious correspondent. But perhaps he knows 
that no one takes him seriously, and so long as he feels that he 
is amusing he is like myself, SATISFIED, 

Stratford, January 27th. 


THE INVENTION OF THE FLANGED WHEEL. 

Sin,—I read with very great surprise the statement of ‘Mr. 
Edward Carpmael—page 101—that he ‘‘ has not succeeded in find- 
ing out who was the first to introduce flanged wheels ” on railways. 
lf that gentleman will visit the at Leicester or Lough- 
borough, he will find all the information he requires, and also the 
actual old rails preserved. 

The following are the facts:—Mr. Outram, of Ripley lronworks, 
Derbyshire, invented and cast the first plates in the form of a 
letter L in the year 1775. ‘Ten years later, namely, in 1785, it 
was decided to lay down the Loughborough to Nanpantan ‘‘plate- 
way ” on Mr. Outratn’s system, and the order for the ‘“‘ plates ” was 
put in hand. But it was necessary for this line to cross the main 
Derby to London turnpike road on the level. The Road Commis- 
sioners were asked to allow a “flat plate” to cross the road, and 
they gave their consent, but it was then discovered that the “‘ flat 
plate” was to have a “ledge” standing up in the road. The 
Commissioners at once resolved not only that they would not have 
the “ledge,” but that they would not allow a plate or any other 
crossing. 

The whole line was abandoned, and the Vutram plates were 
about to be returned to Ripley. Mr. William Jessop, the engineer 
of Butterley, then set to work to overcome the difficulty. He 
proposed that the flat wheel used by Mr. Outram should have a 
‘‘guiding wheel” attached upon the outside to run across the road in 
agroove. Mr. Jessop attended before the Commissioners, and 
asked ‘‘if they would allow him to lay down two plates of iron 
perfectly flat and level with the road, but each to have on their 
outside a groove jin. wide and jin. deep, to control his guiding 
wheels.” It was resolved ‘‘ that the application be agreed to.” 

In 1788 William Jessop’s first edge-rails were cast at the works 
of Messrs. Outram and Jessop, and they were laid down in that 
year. Mr. Jessop then decided that the guiding wheel and the 
carrying wheel should be cest together in one piece. The line was 
laid upon a gauge of 5ft. outside, and the wheel flanges were 
outside, The original “rail-layers trolley” used in the making of 


the line, had outside flanges, but during the progross af the work 
Mr. Jessop decided to make an important change, which consisted 
in turning the wheels side for side. In other words, he placed the 
flanges inside instead of ‘‘ outside.” The reason he gave tothe Ruad 
Commissioners for this change was that ‘‘when the flange is out- 
side the wheel has to be held in its place by a fastening, but when 
the flange is inside, the edge-rails themselves keep: the wheels in 
position.” 

Mr. Jessop allowed the rails to remain in their old position of 
5ft. outside, and he reversed the ‘‘ pointers,” or points, but the 
outside ‘‘ crosses” were useless, and had to be replaced by new 
ones made at Butterley. 

The Jessop ‘‘ edge-rail way " from Loughborough to Nanpantan 
was finally opened in 1789, being the first line upon which the 
inside flanged wheel was used. The fact that Mr. Jessop first 
decided to have an outside gauge of 5ft., and then changed to an 
inside gauge without altering the width of the rails, is, of course, 
the reason why we to-day have a gauge of 4ft. _ In other 
words, it is 5ft., less the width of two of Jessop’s rails, 

I trust these few details may be of interest to Mr. Carpmael, 
although they are as old as the hills. The facts, together with 
the old rails, engaged considerable attention at the Paris Exhibi- 
tion of 1889, and also formed part of the Stretton collection at 
Chicago Exhibition in 1893, and in THe ENGINEER last year—vol. 
xxxix., page 58--a portrait of Mr. Jessop appeared, and on 
page 429 of the same volume his edge-rail way is illustrated. 

Leicester, January 28th. CLEMENT E, Stretton. 


SIR ARTHUR COTTON, 


Sir, —-Your issue of the 14th ult., which was sent to me a few 
days ago, contained a review of Sir Arthur Cotton's life by his 
daughter, Lady Hope. While favourably noticing the general 
views propounded and the special successful works carried out in 
accordance therewith, the reviewer criticises some of his engineer- 
ing practice, and his persistent advocacy of waterways as more 
suitable than railways for India. As one of many engineers who 
were fellow workers with Sir Arthur, I would ask your permission 
to reply shortly to these criticisms. 

First, with regard to the erection of structures on shallow 
foundations in rivers with sandy beds, a practice which your 
reviewer observes ‘‘seemed to most engineers, as it did to the 
canal men in Northern India, to be courting disaster,” and ‘that 
the Madras railway engineers who copied his methods too rashly 
in the foundations of their larger bridges have had reason to 
regret their temerity,” I would briefly say that, during an experi- 
ence of thirty years upon all the main rivers of India, I found that, 
wherever bridges built on actual or comparatively shallow founda- 
tions had failed, the cause was owing, not to their depths, but to 
the omission of the essential precaution to provide adequately 
broad platforms for the protection of the bed, and further to an 
oversight in not regulating the course of the river itself both above 
and below the bridge. The rivers in North India particularly are 
apt to wander widely from their courses, owing to the exceedingly 
friable nature of the soil of which both bed and banks are com- 

A notable instance in point is that of the great Sutlej 
ridge on the 8. P. D. Railway, which failed soon after it 
had been made over to the Government by the contractor, not- 
withstanding that the cylinders on which it rested had been 
sunk from oft. to 60ft. in depth. The failure was at first attri- 
buted to insufficiency of waterway, so several more spans were 
added thereto; the only result was that the river shifted its 
course over to the new spans, the piers of which were in their 
turn undermined. The report of the Committee appointed by the 
Government to inquire into the disaster was to the effect that 
the original waterway had been quite sufficient, and that the 
cause of the two failures arose simply from the unprotected state 
of the piers’ foundations, and the omission to regulate the course 
of the river itself. The increased length of the bridge was then 
abandoned, and the requisite measures adopted for the protection 
of the piers and the regulation of the river's course, after which 
there was no anxiety for the stability of the bridge that I am 
aware of. 

Again, in all the lately-constructed magnificent canal systems of 
Northern India, I believe the main weirs have been built more or 
less on the Madras type, with the protection of very broad 
platforms or ‘‘aprons” of very large rubble stone. 

Happily now the positive necessity of irrigation works as the 
principal protection against famine has been recognised, and the 
disastrous policy of starving their construction while millions have 
been devoted to the railways, so conspicuously shown, there is not 
the same need for insistance on their importance. 

The question of water communication, however, must still con- 
tinue to be urgently pressed. The remarks of your reviewer on 
this subject pointed by the instance of the Chenab Canal scheme 
require a reply. He is apparently unaware that the subject of 
through water communication from north to south of India has 
been under serious consideration since the early part of the last 
century, when ‘‘the late Mr. Telford noticed the possibility of 
uniting the upper parts of the Nerbudda with a branch of the 
Jumna, and that besides intersecting the adjacent plains, the 
branches of the Indus might be connected with those of the 
Ganges, and an inland navigation opened between the confines of 
Persia in the West and those of China in the East.” 

In a comprehensive report drawn up by order of the Govern- 
ment of India in 1876, by General Crofton, my successor in the 
Inspector-Generalship, on through water communication from 
North India to the sea-board, both to the mouth of the Indus as 
well as to that of the Ganges, the various connections with the 
existing, as well as with the proposed large canal schemes from the 
Punjab rivers were clearly explained, and had they been designed 
in accordance therewith, and adopted by the Government, those 
connections would have ere now been completed, and a through 
communication established which would have proved a most 
important factor, not only in the transport of food in famine 
seasons, but, by affording the cheapest rapoare of produce 
throughout the country, have most materially added to the welfare 
of the population, as well as contributed to the resources of the 
State. 

Of course, your reviewer has authority for stating that “‘ the 
irrigation engineers on the Chenab Canal had in hot haste to press 
the Government to give them a railway” to carry off its surplus 
produce ; but as far as my own inquiries go, I can only hear that 
there is a par —_ in the chief engineer's report for 1891-92 that 
** the ma ooltan-Wazirabad Railway would intersect the 
irrigated tract, the surveys for which would be completed in 
1892-93.” 

From the above it will be seen that ideas of extensive lines of 
intercommunication by waterways are not the outcome of the brain 
of only one ‘‘ rash enthusiast,” but were the deliberate suggestions 
of sound and sober-minded men nearly a century ago—suggestions 
which are being revived and carried into execution at the present 
day in- every continent but that of India. 

i fear that I have already trespassed too long on your patience and 
space, and would only draw attention to the able and exhaustive 
pamphlet lately published by Sir Arthur’s brother, General F. C. 
Cotton, on the value of water in the rivers of India, even to the 
direct benefit of its railways. F. H, RUNDALL, ; 

Penrallt, Llanbedr, R.S.0., General R.E., 

North Wales, Late Inspector-General to the Govern- 
January 23rd, ment of India for Irrigation. 


SMOKE PREVENTION. 


S1r,—I have read “Observer's” letter in your last issue, and 
agree with him; but there are one or two points he has missed 
entirely. We have read for some time past various letters in the 
Press about smoke prevention and smoke consumers, but what 
good has come of it except to trade by bringing So-and-So’s smoke 


prevention patent before the public, Tho majority of these ar, 
absolutely and therefore the benefited 
by them in the very least. Now what I want to bring before your 
notice is the means by which the public will be permanently 
benefited. The first question that arises is—Who are the rightful 
authorities to deal with the smoke nuisance! That simple ques. 
tion is very easily answered, It is the County Council, un- 
doubtedly, 

We are well aware that there exists in London at the present 
moment a society who have taken upon themselves—with slight 
powers from the Government—the responsibility of looking after 
the Vestries to see that they perform their function of prosecuting 
smoke offenders. Now, I ask you, Sir, what good can a society 
like this do without showing the culprits the means whereby they 
can prevent smoke. It is not fair or just to the offenders ; itis like 
sending ge to battle without guns. It is easy enough to find 
fault, but where is the remedy! That leads me to my second 
question—What is the remedy’ There is only one answer to the 
question and only one way out of the difficulty. Let the County 
Councils offer a good, substantial prize to anyone who can burn 
any class of coal from coal dust to hard steam, without making 
smoke and without comparative loss of steam, and let them get 
the highest authorities on the smoke question to be the judges, and 
have a public demonstration to be held either in London or 
Glasgow, and let the best man win. Let us solve the difficulty once 
and for all, by this means, they will confer a boon to the steam 
users and a permanent blessing to the public. NEMO, 

Kensington, January 30th, 


SALT-WATER FEED, 

Sin.—With reference to the paragraph re ‘Salvage Plant for 
Dover” published by you in your issue of the 25th inst., we are 
pleased to note your remark at the end thereof to the effect that 
‘*Mr, Yarrow proved some years ago it was quite practicable to 
work for as much as thirty hours with sea water without risking « 
tube,” as this confirms our own statement. There is no doubt 
this period may be very considerably extended. This is proved 
beyond doubt by the boiler in question, as it had already been under 
steam for thirty-two hours without any appreciable amount of 
deposit being formed. As a matter of fact, the amount was so 
vt that the boiler was closed up again without it being con- 
sidered worth while to clean it out. We should have no hesitation 
in steaming our boiler for three or four weeks continuously, on 
salt-water feed without fear from serious deposit, and at the end 
of this time we could, owing to the manner in which the boiler is 
constructed, open it up, thoroughly clean it out, and be under 
steam again in about half-a-day. We must apologise for troubling 
you at such length, but we think that the question of salt and 
dirty water in water-tube boilers is of considerable general interest 
at the present moment. 
MERRYWEATHER AND SONS, LIMITED, 
Greenwich-road, London, 8.E., 

January 29th, 


LABOUR-SAVING MACHINERY, 


Sin, -May I be permitted to draw attention to an important 
factor of “‘labour-saving machinery, which in the many discus- 
sions of the moment y & not appear to receive the thought 
deserved, viz., the great saving of time, with smooth and uninter- 
rupted running, leading thereby to corresponding increase of out- 
put! Referring in particular to the great steel works here, the 
enormous constant and even tlow of work made possible by such 
machinery is even more striking than the absence of individual 
labourers—the ‘‘labour-saving” of whom is surely a secondary 
and negative matter, compared with such primary and direct 


gain. 
Pittsburgh, Pa., January 11th, Jas, WAITE, 


PATENTS IN FEDERATED AUSTRALIA, 


Sin,—We find that many patentees are under the impression 
that a single patent will now cover all the Federated Colonies, 
This, however, is not the case, and separate independent patents 
are still required for each Colony. From latest advices it appears 
that there is not the slightest prospect of a general patent law for 
the entire Commonwealth being adopted for at least two years, 
and it will therefore be unwise and useless to delay applications in 
expectation of the passage of such a law. 

ALEXANDER AND Son, 
Chartered Patent Agents. 
19, Southampton-buildings, W.C., 
January 29th, 
(Continued on page 125.) 


THe oF EtectricaL following 
resolution was passed at the meeting of the Dublin Local Section on 
the 24th ult. Proposed by Mr. Porte, and seconded by Mr. 
Ruddle :—‘‘ That we, the Dublin Section of the Institution of 
Electrical Engineers, desire to record the deep grief with which we 
have received the news of the death of our late beloved Sovereign, 
Queen Victoria, and that this meeting do forthwith adjourn as « 
mark of our sorrow. Also that if the Central Institution propose 
to present a vote of condolence with the Royal Family, it is the 
desire of this Section to heartily endorse the same.” 

Tue New Roya. Yacut.---Gratifying as is the tribute of Mr. 
H. Cramp, president of the Cramp Shipbuilding Company, of 
Philadelphia, to the skill of Sir W. H. White, it was hardly 
necessary for us to go to America for a vindication of the Director 
of Naval Construction against the wild attacks of Mr. W. Allan, 
M.P., on the subject of the stability of the new Royal yacht. The 
full story of the yacht’s misfortunes has yet to be written, and ere 
long we shall know, probably, how the blame is to be apportioned : 
but that the vessel has won the confidence of the Royal Family is 
proved by the fact that the work of furnishing is rapidly proceed- 
ing. Whether Mr. Allan’s vaticinations of the Belleville boiler 
are justified we shall also soon know, and, judging from casual 
observations made by members of the Boiler Committee, there is 
reason to believe that an opportunity will be afforded him of 
adopting an ‘‘I-told-you-so” attitude. The inquiry, however, is 
not over yet, and it would become the members of the Committee 
to observe for the present a judicious reserve. But while Mr. 
Allan may be ah acknowledged authority on Scotch boilers, and 
therefore relatively of water-tube boilers, he sacrifices his own 
importance by arguing that because the new yacht is unstable 
therefore our warships are lacking in stability, for, the premiss 
being wrong, the deduction is necessarily fallacious. The King, 
who is an ardent yachtsman, and knows as much about the laws of 
stability as most men, is perfectly satisfied with the ship as she 
now floats, and therefore the assumption that she is unstable is 
as gratuitous and unwarranted as the deduction that our warships 
are also unseaworthy. If they were, the little cherub who sits up 
aloft must be imbued with far greater affection for our sailors than 
even poets have dreamed of, for the only ship that has been lost in 
modern times through instability is the Captain, which was de- 
signed long before Sir William White had come prominently before 
the public or attained a position as naval architect. Mr, Cramp 
points out that American designers have unconsciously adopted 
Sir William White’s methods, and we know ulso that the Japanese 
have blindly copied his designs ; and even Mr. Allan will admit 
that the Oriental simplicity of the Japanese is a veneer that hides 
a depth of astuteness. So far as the Royal yacht is concerned, we 
believe she has had a happy issue out of all her troubles, and that 
in the summer she will 4 an important addition to the flotilla of 
Royal yachts, — Western Morning News, 
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RAILWAY MATTERS, 


A carGo of Bengal coal has been shipped from India 
to Suez for use on the Egyptian railways. 

A new railway is about to be opened for traftic in 
India called the Raipur-Dhamtari Railway. 


Ani aL traction on the tramways of the City of Mexico 
has been largely replaced by electric traction. 


Tyr train mileage run by engines owned by the South- 
astern and Chatham Railway during the past half-year was 
7,661,657,-of which total 5,952,855 miles was made by passenger 
locomotives. 

Tue Great Western Railway Company has sixty-five 
modern corridor trains now running, and coaches of the old type 
are being fitted with a pneumatic system of communication, which 
can be operated from no less than four different positions in each 
compartment, 

Tue retirement has recently taken place of Mr. 
Campbell-Thompson, engineer-in-chief of the North - Western 
Railway of India, after completing fifty-five years of service. He 
will be succeeded by Mr. Bayley, who has hitherto been superin- 
tending engineer. 

CONSIDERABLE dissatisfaction has been expressed with 
the railway service of the port and city of Calcutta. Several rail- 
ways approach but do not enter the city, and altogether the 
railway facilities are said to be unequal to coping with the ever- 
increasing trade of the port which is now the first in India. 


Ture Philadelphia and Reading Railroad Company is 
spending large sums on new equipment. ‘Two thousand and thirty 
new cars have been ordered, a large number of which are of the 
pressed steel type and of large capacity. The Baldwin Locomotive 
Works is supplying 45 locomotives—35 for freight traffic and 10 
for passenger service, 

Lar-WELDED steel tubes for locomotive boilers are 
being tested on one of the Indian railways, aud so far have given 
fairly satisfactory results, It should, however, be stated that the 
water used on this particular line is of good quality. Steel tubes 
are, of course, much cheaper than those made of brass, but when 
worn out cannot be pieced. 


Tue Russian Ministry of Transportation has approved 
a project for the construction of a railroad 285 miles long in the 
ane of the Dnieper, and eastward to or towards the Azof, and 
further south than any existing east and west line, connecting 
several lines to ports on the Black Sea and the Sea of Azof. Work, 
it is said, will be begun next spring. 


Ix September last there were 9027 miles of railway in 
Mexico, an increase of 988 miles over the previous year. The rail- 
way progress of this country has been very remarkable. In 1876 
there was only one line—the Mexican Railway—of 292 miles, from 
the City of Mexico to Vera Cruz, The most important line now is 
the Mexican Central Railway, which comprises 2192 miles of line. 


Tue Colony of Western Australia is making rapid pro- 
gress in railway develupment, and with good results financially. 
It now has 1355 miles of railway, which have cost £6,856,363, 
and, after meeting working expenses and the interest on the 
borrowed capital, there was a surplus balance of £162,066 last 
year. Ten years ago there was a loss of £6527 on operation 
alone. 

Wiru the view of reducing the cost of providing railway 
accommodation for Tenterden, which the South-Eastern Railway 
Company is under obligation to affurd, the Managing Committee of 
this and the Chatham line have made an arrangement with the 
Rother Valley Light Railway Company, by which that company 
undertakes to extend its existing line from Tenterden to Headcorn, 
where it will make a junction with the South-Eastern main line. 


Tuer subject of underground railways is one of con- 
siderable interest in New York as well as in London at present. 
in the former city, the New York Central and Hudson River 
Railroad proposes to construct an underground suburban terminus 
at the Grand Central Station. The suburban lines will dip under- 
ground and make a loop under the yards and station, afterwards 
returning to the surface again. By this arrangement the suburban 
and through train services will be separated. 


Tuer death is announced, at the comparatively early age 
of 45, of Mr. Thomas Owen, of Derby. for twenty-five years permanent 
way inspector of the Midland Railway. He was son of Mr. 
Joseph Owen, Troedyrhiw, Merthyr, one of the old agents of Mr. 
Anthony Hill, Plymouth Works, where he was also employed in his 
youth, Mr. Owen, who had been associated with Merthyr 
industries, such as the Willow Wire Works, was a member of the 
Iron and Steel Institute, and also of the Institute of Mechanical 
Engineers. 

Tur widenings of the South-Kastern Railway in the 
London district between Charing-cross and New-cross have 
proceeded satisfactorily, taking into consideration the difficulties 
under which the work is carried out during the running of the 
trains, The temporary alterations of the running lines from time 
to time have necessitated the reduction of speed of the trains, 
which has caused considerable delay, but some of the works will be 
brought into use during the present half-year, and, the directors 
state, will tend to the more punctual working of the traffic. 


Tuk engineer to the Great Central Railway Company 
has prepared, for the information of Parliament, the detailed esti- 
mate of the cost of the new works proposed to be constructed by 
this company under its Bill for the ensuing session. ‘he total 
cost of these works is set down at £100,061, which includes the 
cost of constructing just over five miles of new lines and a new 
road in connection with the contemplated improvements at Great 
Grimsby. Of the new railways proposed to be laid down, over 4} 
miles will converge on to the Alexandra Dock at Grimsby. ‘These 
lines are estimated to cost £64,461. 


Somer time ago a truly novel locomotive was built in 
the Topeka shops of the Atchison, Topeka, and Santa Fé Railroad, 
under the direction of Mr. John Player, the superintendent of 
motive power. The grate, which is of the rocking type, is placed 
in the rear end of a 40in. corrugated, marine furnace flue, 14ft. 3in. 
long, which opens at the front end into a “‘ back connection,” and 
the products of combustion pass backward through about 130 tubes 
to a cross connection at the cab end, and thence pass forward 
through a plate duct along the boiler to a very small smoke-box or 
pein ty into which the exhaust nozzle opens. Air is admitted at 
the back end under the grates, and also from a duct which opens 
under the bridge wall and brings air from under the bviler, just in 
the rear of the cylinder saddle. 


Tur engineers of the proposed Manchester-Liverpool 
electric express railway have prepared for Parliament an estimate 
of the cost of the scheme as it will be put forward during the 
ensuing session. The length of the line will be 34 miles 3 furlongs 
3 chains, or one furlong shorter than the last scheme. The esti- 
mated cost of construction is £1,776,821, as compared with 
£1,748,940, which was the estimate of last year’s scheme. The 
cost per mile for laying the permanent way, which last year was 
put at £18,000 per mile, is now reduced to £13,500, and the cost 
of the stations, which was estimated at £67,600, is now brought 


down to £30,000. The cost of viaducts, which under last year’s 
scheme would have absorbed £175,300, is now put at only 
£72,868, whilst tunnelling is also reduced from £61,200 to £55,360. 


The savings effected by these alterations are more than absorbed 
by public improvements, 


NOTES AND MEMORANDA. 


A viru of Hanau, Germany, has succeeded in welding 
aluminium without the use of any metal, solder, or acid, says the 
Scientific American. No seam can be detected, and the welded 
pieces can resist blows and temperature variations as well as if 
there were no joint. The process is a secret one, 


A BRIQUETTE factory with a capacity of 400 tons daily 
is approaching completion at Stockton, California. The briquettes 
will be made from coal-dust and petroleum thoroughly mixed and 
then pressed into the shape of a brick by machinery under high 
pressure. It is expected that there will be a good market for this 
fuel for use on steamships and railroads, 


In order to reduce the friction of worm gearing, an 
engineer in Philadelphia has modified the construction of the worm 
by cutting a continuous groove on both its faces, these grooves 
being filled with steel balls. During the rotation of the worm the 
balls travel freely along the usual pitch line, and bear against the 
teeth of the wheel, thus substituting rolling for sliding friction. 


MaximiTe, a high explosive invented by Mr. Hudson 
Maxim, was tes’ at Sandy Hook recently. According to 
accounts, a 1000 Ib. 12in. shell was tilled with 70 lb. of Maximite 
and fired through a 7in. plate without explosion, thus making it 
equal to wet compressed gun-cotton in this respect. By exploding 
the Maximite a12in. shell was broken into about 10,000 fragments. 


Tue world’s supply of platinum has for several years 
past ranged between 160,000 and 170,000 troy ounces. In 1900 the 
total, so far as ascertained, was about 165,000 ounces, which is 
somewhat below the demand, so that the metal has commanded 
high prices throughout the year. Over 90 per cent. of the total 
comes from the Russian placers, the output of which in 1900 was 
approximately 153,000 ounces, 


Tuer trade of Mexico, as compared with that of other 
countries, may be small, but it is a country that is being opened 
up very rapidly. For instance, the imports into Mexico in 1889 
were £8,608,147, while in 1899 they had increased to £11,254,315, 
an increase in the ten years of £2,646,168, or over 30 per cent. 
The value of the imports is based on the gold values from each 
country, or the equivalent of 5 dols. to the £1, and is not liable to 
the fluctuations of exchange, as is the case with the exports. 


A BOILER explosion which occurred recently in the 
power-house of the Chicago and North-Western Railroad at 
Chicago, is found to have n caused by defective longitudinal 
lap joints, One of the largest boiler insurance companies in the 
United States says that about 90 per cent. of the explosions of 
cylindrical boilers coming under its notice are caused by the 
sheets cracking near the horizontal lap joints, as in the case of the 
Chicazo and North-Western boiler. These boilers are continually 
giving way at the lap in spite of the closest inspection. 


In an article by M. G. L.. Bourgerel, in the Moniteur 
Scientifique, the author states that by using an acetylene blow-pipe, 
and a suitable supply of oxygen, temperatures approaching those 
of the electric arc can be readily obtained. It seems, however, 
that undiluted oxygen must not be used, or there will be a deposit 
of carbon and other troubles. By experiment the proportion of 
oxygen and air can readily be found, and under these conditions 
the acetylene burns with a slightly luminous, but intensely hot, 
flame. which, by adjusting the relative proportions of oxygen and 
air, can be made either oxidising or quite neutral. 


Most of our readers will be surprised to learn that the 
British Government encourages inventors and scientists by extend- 
ing financial assistance to those whose work is considered of sufficient 
value to warrant such development. Yet, according to the 
Scieutizic American, such is the case. From this source we also 
learn that the grants are made through the British Royal Society, 
and range in value from £10 to £500, according to the nature of 
the invention to be exploited. Possibly these encouraging items 
have something to do with the number of patents which are yearly 
taken out for apparatus for producing perpetual motion. 


Tue total efficiency of the acetylene flame is superior 
to that produced by any other means except magnesium, according 
to experiments carried out by Mr. E. L. Nichols at Cornell 
University. The total efficiency is compounded of the luminous 
and the thermo-chemical efficiency. The luminous efficiency is the 
percentage of the total radiation which consists of visible light. 

hat percentage is 1°5 in the paraftin candle, 2°6 in the oil lamp, 
1‘2 to 2'4 in the gas jet, 5 to 6 in the glow lamp, 2 to7 in the in- 
candescent gas lamp, 12°5in the magnesium band, and 32 in the 
vacuum tube. The arc light has a luminous efficiency of 10-4, and 
the acetylene lamp of 10°5. 


Ir has been noticed that if liquid air be allowed to 
evaporate freely the nitrogen in it passes away more quickly than 
the oxygen, and that consequently the final product is a gas 
very rich in the latter element. A German engineer, named 
ecg. 9 purposes to utilise this property in the combustion of 
low-class fuels such as lignite pel peat, and has constructed a 
furnace for the purpose. At a proper distance from the latter 
the liquid air is allowed to vaporise, and the first vapours, rich in 
nitrogen and poor in oxygen, are separated, while those coming 
later, containing as much as 0 per cent. of oxygen, are led under 
the grate bars, with the result of greatly intensifying the combus- 
tion. 


To conduce to the efticient working of the steam engine 
it is advantageous to keep the cylinder walls hot, and so prevent 
initial condensation. On the other hand, the best results are 
obtained from the internal combustion engine when the cylinder 
walls are kept cool. Professor Binki, of Budapest, has adopted the 
method of injecting with the explosive mixture a fine spray of 
water. The evaporation of the water during the combustion of the 
charge absorbs some of the heat generated, and the resulting steam 
adds to the expansive power of the charge at the lower temperature. 
A high degree of compression is thus rendered possible without 
pre-ignition of the mixed charge, and the percentage of heat carried 
off by the jacket was materially reduced. 


Aw extremely large lathe is employed for turning the 
ranite columns of a new cathedral in New York. It is S6ft. 
ong, weighs 135 tons, and swings an article 6ft. Gin. by 60ft. long. 
Eight tools are used, each taking a 3in. cut. The head and tail 
stocks are carried on extensions of the bed, and the latter is 
made in six pieces, fastened together by stay-bolts. The head and 
tail stocks weigh 15 tons and 14 tons respectively, and are securel 
bolted to the extensions of thé bed. The hollow spindles a 
weigh 9 tons, and are made of cast open-hearth steel. The main 
bearing is of ball design, 30in. in’diameter, and the bearing sur- 
face is 30in. long. The tail stock is driven by back gears for 
cutting, and is direct-driven for the polishing speed. The lathe is 
driven by a 50 -horse-power steam engine. 


In a recent issue of the Journal of the Franklin 
Institute some data were given concerning the pressures required 
for riveting and flanging. The author states that for fin. and jin. 
rivets, pressures of to 70 tons are required on the rivets, the 
work done being about 7200 foot-pounds for jin. rivets and 9500 
foot-pounds for gin. rivets. These figures refer to bridge work ; in 
boiler work, where rivets are shorter and the holes usually better 
finished, less power is needed, and the pressures required are 
about as follows :—For 3in. rivets, 25 tons ; for lin. rivets, 66 tons ; 
and for ljin. rivets, 100 tons. For cold flanging of 4in. steel 
plates a pressure of 600 Ib. to 740 1b, is needed per running ‘itch, 
whilst with ,',in. plates 710 lb. to 750 lb. pressure per running inch 
for jin. plates, and 380 lb. for jin. plates, though much will depend 
— the heat of the plate. For cold-riveting, pressures of 
300,000 Ib, per square inch are needed, ; 


MISCELLANEA. 


Ir is stated that the Government is 
£10,000,000 in re-arming and storing the artillery. 


On Tuesday the submarine boat Tranvaise was 
launched at Cherbourg under water. Immediately the fastenings 
were severed she rose to the surface. 


A STEAMSHIP, to replace the Foam, is being built for the 
Managing Committee of the South-Eastern and Chatham Railways 
by Denny Brothers, of Dumbarton, and will be shortly placed on 
the service. 


THE torpedo boat destroyer Mallard, which recently 
met with a mishap, some of her boiler tubes bursting and scalding 
three stokers, is to be paid off, and the Porcupine will be commi 
sioned to take her place in the Medway instructional flotilla. 


Prine has begun on the Harbour works at Fishguard 
preparatory to laying down another 100ft. of the concrete blocks 
for the breakwater. This is ex to take some months, but 
a large increase in the employment of hands will be made in 
April. 

Tue British Consul in Mexico calls the attention of 
Birmingham and Sheffield manufacturers to the growing market 
for miscellaneous articles, such as agricultural tools, in this district. 
The value of agricultural implements imported in 1899 was 
£44,672. 

Tue first-class armoured cruiser Sutlej, which is being 
built at Clydebank, is to be delivered to the Admiralty by the 
contractors on or about Febru 15th. She will be completed 
and equipped for sea and pre} for her steam trials at Chatham 
Dockyard. 

THERE is said to be a good market in Mexico for 
British mining and pumping machinery. Artesian wells are much 
needed in some of this country where water cannot be 
obtained in sufficient quantity from the rivers for irrigation 
purposes, 

REFERRING to the statement published in this column 
last week that the blast furnaces of Palmer’s at Jarrow are shortly 
to be closed down, it is now officially stated that the remark only 
applies to the oldest furnaces, which will be temporarily stopped 


Tue American railroads, it is stated, have at last 
agreed on a reduction in iron and steel freights from Pittsburg 
both east and west. The reduction, we are informed,. will amount 
to 15 to 20 per cent., and will be made on pig iron and billets by 
a direct reduction, and on finished iron and steel chiefly by a 
lowering of the classification. 


In consequence of various continental journals having 
of late announced the pending construction of a canal from the 
Baltic—i.¢., the Finnish Gulf—to the White Sea, the Swedish- 
Norwegian minister in St. Petersburg has been making’ inquiries 
as to the accuracy of the statements, and he now reports to his 
Government that no steps whatever have as yet been taken in the 
matter. 


spending 


Ir appears to be common knowledge across the Atlantic 
that in the Lake Superior iron ore fields Bessemer ores of good 
quality are becoming scarce, and no new discoveries are being 
made to compensate for the loss. Probably this fact has something 
to do with the increasing adoption of the open-hearth furnace and 
the comparative stagnation in the construction of Bessemer con- 
verters, 


Lone and severe droughts are the cause of much loss 
to agriculturists in Southern Russia. They are attributed mainly 
to the absence of woods, and it is believed that with patches of 
timber planted at regular intervals on the Steppes, rain clouds 
would be attracted. With this object the Crown lands are bei 
systematically planted with miniature forests, and the Government 
is aiding farmers to some extent by supplying young trees at low 
prices. 


Tue colossal Russian ice-breaker Ermack will make a 
new voyage in the Arctic regions next summer to test her efficiency 
against the Polar ice in her new shape, says Fairplay. She has 
been furnished with a new and ra, and more powerful stem, 
which it is supposed will enable her to break through ice of 
enormous thickness. She was badly damaged in the Arctic Sea 
ou seal having been confronted with pack ice up to SOft. in 
thickness. 


In South Staffordshire and the adjacent coal-tields 
briquettes manufactured from fine slack and coal dust are being 
used as a substitute for steam and locomotive coal, says the Mai/- 
way Vers. A powerful plant has been laid down for the manufac- 
ture of briquettes at Bridgnorth, and royalties will be granted to 
colliery companies. The invention will be of great importance to 
the Black Country, where there are enormous mounds of colliery 
refuse containing millions of tons of coal dust. 


Ar the annual meeting of the Board of Conciliation 
and Arbitration in the North of —— Manufactured Iron and 
Steel Trade, held in Newcastle on Monday, it was reported that 
the number of works connected with the board was twelve, owned 
by nine firms, being one fewer than six months ago. The average 
number of operators subscribing during the past half-year had 
been 4992, showing a decrease of 170. During the past i there 
had not been a single dispute which required to be dealt with. 
This is unprecedented in the history of the board. 


THE greater part of the agricultural machinery and 
implements used in Mexico is imported from the United States : 
but British manufacturers could well afford to give their attention 
to the wants and requirements of this market. A case in support 
of this is cited by the British Consul in his late report. English 
threshing machines, he says, are recognised throughout the country 
as being superior to those made in the United States. Their 
finish and adjustment is better, and the results obtained are 
greater ; but owing to the inability to procure pieces for repairing 
them in cases of accident, the English machine is frequently passed 
over, 


AN important addition to the defences of the Rock of 
Gibraltar has been made recently, says the /uily Telegraph corre- 
spondent. Four huge reservoirs have been cut out of the side of 
the rock above Willis’-road, and capable of storing some 5,000,000 
gallons of water, which, in any possible event of siege, would be 
invaluable to the garrison. Even for present use a pure supply of 
water is at hand enough to. fulfil the wants of the place in the 
driest of years, and to spare even then. Each tank, by means of 
gauze wires over the inlets and exits, can be made mosquito-proof, 
thus preventing this pest, prevalent in the hot weather, from in- 
troducing any germs of disease as supposed under the new theory. 


Tur great harbour works and others in the Ofoten 
Fjord, on the North Atlantic, for the export of iron ore from the 
Swedish deposits in the Lappmak, are steadily progressing, the 
owners of the Gellivara and Luoswarara mines having secu 
from the Norwegian State the entire northern part of the V ctoria 
Haven, some 1200 yards of shore, and a good piece of adjacent 
land for the shipment of their ores from quays to be constructed 
there. The latter are to be built on the plan of those at Duluth, 
on Lake Superior, in the United States. On the other band, the. 
Norwegian Government has expropriated large tracts of land on 
the southern side of Victoria Haven. The total cost of the quays 
and plants is estimated at £165,000, of which the ore quays will 
absorb £137,000. Plans for the new town to be laid out there are 
also now ready, and many houses already built and streets finished, 
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SOME MACHINE TOOLS. 


Amon the few machine tools of British origin at the Paris 
Exhibition those illustrated on this page were to be found. 
They were made by George Richards and Co., Limited. This 
tirm, originally established in Manchester, started new 
works close to the railway at Broadheath in 1888, and the 
shops are therefore laid out on a comparatively modern | 
pattern. Whilst the company manufactures a large variety 
of tools, special attention is paid to side planers of the type 


close up to the bed. All the larger machines are fitted with THE FENCING OF MACHINERY 
a special starting, stopping, and reversing motion, actuated | ‘ 


from the end of the arm, and roller thrust rings are fitted. | Wax have received from the Chief Inspector of Factories a 
We had an opportunity recently of examining several of these | copy of a leaflet which has been prepared with reference to 


machines at work, and the objection to them on the score of 
lack of rigidity appeared to us to be entirely removed by the 


| careful gibbing of the saddle and by its great length. 


The turret head boring machine, illustrated in Fig. 2, 
represents a type of tool which is finding increasing favour. 
The engraving shows all the essential features, but possibly 


the fencing of new machinery and appliances used in fac. 
| tories. Its object is especially to draw the attention of 
| makers to the importance of adequately fencing the dangerous 
parts in the process of construction and fitting. It is pointed 
out that, while much progress has been made in 
applying guards to existing machinery, new machines. 


Fig. 1—-SIDE PLANER 


illustrated in Fig. 1, which are made up to very large sizes, 
as much as 30ft. long, and to plane 48in. wide without 
moving the work. There was for many years a strong pre- 
judice against this class of tool, because of the overhang of 
the arm. That prejudice is being lived down by improve- 
ments in design and workmanship, and the advantages of the 
type for a large class of work are asserting themselves. Com- 
paring such a machine as this with an ordinary planing 
machine, in which the work moves under the tool, it is in 
the first place evident that the floor space is very much less, 
then, being entirely open on one side, pieces of work which 
could with difficulty be treated on the ordinary machine 
can frequently be so arranged that the planing arm 
can cover then, and, for another thing, the weight of the 


gr 


ror 


Fig. 2—TURRET HEAD BORING MILL 


cartiage and arm is always the same irrespective of the work 
being executed. All of which points, it will be seen, are 
worth consideration, and the only objection, which we are | 
assured has now been overcome, is want of lateral and vertical | 
rigidity in the arm. The saddle is driven by ascrew, and the | 
return stroke is made at four times the speed of the cut. | 
The arrangement of the surfaces to which work can be bolted | 
is shown by the illustration. When desired the tables can be 
1emoved altogether, so that a large casting can be brought 


does not make it quite clear 
that the slide is long enough 
to bring the centre of the 
tool-box over the centre of the “eee 

table for boring, and to the GLA = 


outside edge for turning. Three 


sizes of this machine are made Fig. 3-UNIVERSAL FACING AND BORING MACHINE 


by this firm, to turn up to 

24in., 32in., and 36in. diameter 

respectively. The feed is effected by friction gear. The 

universal facing and boring machine—Fig. 3—was an- 

other useful machine shown by Geo. Richards and Co., 

Limited. It has been designed especially for machining the 

tlanges of pipes, elbows, bends, tees, &c., and for facing and 
boring valve seats, and when a 


boring bar is fitted, for which | 


an adjustable out-board bear- 
ing is provided, a good deal of 
general boring work can be 
done on it. The arrangement 
of the gearing and table are 
well shown in the engraving. 
The facing tool is carried in a 
diametral slot in the face 
plate, and travels across it 


feed of 23 to the inch inwards, 
and 114 to the inch outwards 
to finish. The 
shown at Paris and illustrated 
above will 
flanges up to 22in. diameter. 


the plain table 42in. by 30in.; 


36in. The 
spindle can be set at between 
Yin, and 20in. above the top 
table. The larger machine 
will face and edge pipes up to 
36in. diameter, the cross 
traverse is 


machine 


strap-driven spindle type, as 
illustrated in Fig. 4, was also 
shown at Paris. The same 
drive is also adopted for a 
larger machine with a box 
pillar and trunnion arm, which 
is a well- proportioned and 
neat-looking machine. A slot- 
drilling and cutting machine 
of neat design was also shown 
by this firm. 

Although Geo. Richards and 
Co., Limited, is partly an 
American firm —and was 
started, we believe we are 
correct in saying, with the 
object of adopting American 
patterns in this country—its 
products show very plainly 
the effect. of English opinion 
and experience. The faults of 
American design and material, 
the lack of substantiality, the 
want of surface, and the soft- 
ness of the metal, have all been Swept away, and the resulting 
machines are to all intents and purposes purely English— 
a fact on which the makers are to be congratulated. 


PuysicaL Socrety.—Ordinary meeting held January 25th, 1901, 
Mr. T. H. Blakesley, Vice-president, in L 1 
to forward a note of condolence to his Majesty the King. The 
ordinary business of the meeting was postponed. 


machine | 
face and edge | 
The upper table is 30in. square, | 


it has an automatic longitu- | 
dinal traverse of 34in., and a | 
cross traverse by hand of | 
centre of the | 


48in., and the | 
centre of the spindle can be | 
raised to a maximum of | 
28in. above the top table. | 
A larger size of  the| 
is also made. 
small drilling machine of the | 


e chair. It was decided | 


in other respects of improved desigu—are still sent out by 
makers for use in this country without due regard being 
given to this important matter. On the other hand, if the 
machines are intended for export, as a matter of course, 
fencing is supplied. This simply means that foreign users 
wil! not buy what British users can be persuaded to purchase, 
the reason being that the latter will take what can be 
delivered first. To quote from the report of one of the 
factory inspectors :—-‘ Employers will always fence where 
they are assured it is necessary, but too often wait to be told, 
or let an accident happen first; their one idea is to get the 
machinery running, and get the fencing done when they can 
find time.” And from another report :—‘ New occupiers of 
factories place implicit trust in the various makers of 
machinery and consider them experts. . . .” It is very 
convenient, and saves a lot of trouble, to be thus trustful ; 


automatically, with a roughing | 


Fig. 4—RADIAL DRILLING MACHINE 


but the results are extremely unpleasant, and there is a rude 
awakening when an accident happens on account of impro- 
perly guarded machinery. The user then wishes that he had 
taken more pains in ascertaining the safe—or otherwise— 
nature of the machine when he was buying it. 

A very broad hint is thrown out by the chief inspector in 
reprinting portions of the reports of two of his assistant 
inspectors. We make quotations from these reprints. They 
are certainly worthy of the careful consideration of makers 
in this country, who are naturally on the look-out for 
anything which can enable them to meet foreign competiton. 
The quotations are as follows :—‘I have noticed that American 
machinery is generally sent by the makers much more 
efficiently guarded than those made by English firms,” and 
“In a large bicycle factory I noticed some automatic 
| machines beautifully guarded. I asked who the makers were, 
| and was told they were a German firm.” Here we have two 
foreign competitors supplying. machines which conform 
absolutely with the Factory Act and meet with the approval 
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of the inspectors. British makers, on the other hand, are 
supplying unguarded machines, and users have to fix guards 
after “the machines are delivered and in place. This is 
evidently a much more expensive method of procedure than 
to design the machine in the first instance with guards. 
irding designed with the machine, too, is much more 
it is much easier to provide proper 

laces for the guards. The chief inspector goes to even 
creater lengths than this. What he says about this matter 
‘.: “In fact, a machine otherwise well designed may be 
made almost valueless for trade purposes by the difficulty or 
impossibility of adapting to it those means of fencing which 
the law renders necessary.” 

One cf the assistant inspectors declares that he is con- 
yinced that the only way to combat the evil of so much new 
machinery being started without fencing is to have it done 
by the makers before it leaves their works. The law does not 
make it illegal to send out from a factory an unfenced 
machine; it only insists on the fencing of dangerous 
machines when in operation. It is the consumers, therefore, 
who have power in the matter, and it will certainly be to 
their advantage, when ordering machines of any kind, to 
make it obligatory that they should be made in accordance 
with the Factory Act. It will certainly be their most 
economical course. 

There can be no question as to the advantage of efficient 
fencing. The results are evident in the diminished number 
of accidents reported last year, especially in connection with 
guards to lathe change wheels. Practically all the guarding, 
however, has been done after the machines have been 
supplied—not before-—and it has caused the users a lot of 
trouble and worry. 

The leaflet ends with a useful set of recommendations in 
connection with machinery generally. We think that these 
can be usefully reproduced here :—(1) Set screws, &c., on any- 
thing that revolves should be countersunk ; (2) exposed shaft 
ends should be covered; (3) toothed wheels should be 
covered so as to leave no danger between the guard and the 
whee!s; (4) loose pulleys and strap forks should be provided 
for all machines; (5) plate wheels, or wheels filled in, should 
be substituted for all exposed armed wheels running at high 
speed—where this is impracticable the wheels should be 
fenced. These recommendations were originally contained 
in a report made by two of H.M. Inspectors of Factories 
appointed to inquire into and report upon the prevention of 
accidents from machinery in the manufacture of cotton in 
1899. They are, however, as the chief inspector remarks, 
equally applicable to machinery in general. 


Gua 
likely to be efficient, since 


LETTERS TO THE EDITOR. 


(Continued from page 122.) 


ELECTRIC RAILWAY PROBLEMS. 


Sin, —A perusal of the corrected notes of my commentsat the meet- 
ing of the Institution of Electrical Engineers on the evening of the 
discussion of Mr, Langdon’s paper on the supersession of steam by 
electric locomotives—copy of which I enclose—will, I think, show 
that in your editorial of December 21st, you have somewhat 
misunderstood and unnecessarily emphasised my attitude concern- 
ing the difficulty of constructing a suitable electrical locomotive to 
perform the equivalent of steam service, and have lost sight of 
what is the more important part of my contention. 

It may be even fairly stated that there is a radical misconcep- 
tion of what constitutes the essential elements of a system now 
somewhat prominently identified with my name, that is, the 
Multiple Unit.” 

There are three generic systems of electrical railway application. 
The first is the individual car or unit, to which the several 
thousands in operation bear eloquent testimony. The second is 
the train system operated by a direct hand-controlled unit, such as 
an electric locomotive, or a locomotive car, that is, by a power 
unit localised at the head of the train. Of course, two or more 
of such units, independently controlled, can be used in a train, or 
a unit may be made up of two or more cars mutually dependent. 

These two represent the extremes of electrical service, the one 
having all or nearly all the weight on the drivers, and operating 


strictly steam precedents. Both have a plurality of motors, 
there generally being from two to four on an independent car, and 
four on an electric loccmotive or motor car. Each is under direct 
hand control, and both certainly have a limit of capacity, that 
limit, measured by power per ton and service performed, being 
much higher with individual cars than with a train operated by a 
single power unit. 

Between these two, and intinitely more flexible than either, is a 
unit and train system operated under a system of control which I 
have called the ‘‘ Multiple Unit.” Since I coined the word, first 
reduced the system to practice, and have since put it to far greater 
application than any other engineer, | may be fairly entitled to 
define it. That definition may be quite varied, but perhaps the 
following is as good as any :—- 

It is a system of control for a plurality of motors, localised or 
distributed however desired on one or more units, which units 
with or without cars which have no equipments, can be made up 
into a train, preferably without regard to number, and relation, or 
sequence, the system providing that either the units or the train 
can be controlled from any desired point or points, partly or wholly 
through the medium of a secondary circuit common to all cars, 
through which control is to be transmitted, and master controllers 
situated wherever convenient. Here, again, is the idea of a 
plurality of motors, precisely as in the other systems of which I 
have spoken ; but instead of the plurality being limited to the 
number which can be placed upon a single unit under direct con- 
a may be any desired number, situated wherever required 
in a train. 

From some of the definitions which have been volunteered for 
multiple-unit control, it might appear that it was simply a system 
in which a number of cars, each equipped with a complete motor 
and controlling apparatus, were assembled in train combinations 
controllable from either end of any car. This definition is 
incorrect, in that it is altogether too narrow. It is simply the 
lest application of a multiple-unit system to meet certain difficult 
requirements of dense train movement and heavy service. But a 
very much wider application of the principle obtains in practice, 
for it so happens that while under some conditions every car is 
equipped, and is a self-contained unit, this term unit has a 
broader meaning. It may be composed of several cars and 
motors may be supplied only on one, with master controllers on 
one or more, but common to all is a train line, or secondary 
circuit, by means of which control can be transmitted from what- 
ever convenient position the master controller may be in to the 
special main controlling apparatus on the car or cars on which it is 
mounted, 

It follows that iu practice, where the fully-equipped cars are 
passenger cars, they are not only used sometimes in groups of 
fully-equipped cars, but in combination with cars which have no 
motor apparatus whatever on them, so that we have as examples 
of the latter combinations a single motor car and a trail car, or 
three, four, and five car trains, in which the first and last cars are 
motor cars, and the others train-line or unequipped cars ; or five, 
seven, or nine car trains, on which the first, last, and middle cars 


only are motor cars ; or even-numbered car trains which are made 
up of two even-number car units, so that, for example, in an eight 
car train the first, fourth, fifth, and eighth may be motor cars, and 
so on, 

For switching purposes or, perhaps, for long distance operation 
of heavy trains, the first and-last car may be a motor car, or the 
train may have two motor cars at its head, or it may be made up 
of two shorter trains, each having a motor car at its head, giving 
in the combined train one motor car at the head and one near the 
middle. Inshort, the multiple unit system covers an entire range of 
possible service, from the single car operated as an independent 
unit to a train longer than is possible to any locomotive-operated 
train, with just as much or little power as may be required in- 
stalled upon it, quite independent of the particular force of the 
motor unit, or similarity of the several units. ; 

It would be interesting to note on what road the demands of 
the travelling public or the best interests of the road itself require 
the operation of trains of constant length and character, and unless 
this be the requirement, a fixed unit of motive power is illogical. 
A train cannot be moved except by the use of a tractive power, 
requiring a certain definite weight on the drivers. . The longer the 
intervals between the stops, the slower a train need get under way, 
and the less, within limits, that weight need be, but as train 
service is accelerated, schedules are increased and the power 
requirements are raised, which is the constant modern tendency, 
the weight on drivers must necessarily likewise be raised, and it is 
this weight which is the limiting condition on tracks, bridge 
structures, and in tunnels, 

If, then, there is the demand for a variable power unit in train 
handling, what engineering reason exists, when a plurality of 
motors must in any event be used for assuming that that plurality 
must be limited by the number of motors which can be put upon a 
single unit instead of letting the plurality be whatever may be 
—- by the service, and grouping such units under a secondary 
control. 

The adoption of a localised weight, many times the maximum 
average weight on the wheels of the train, is objectionable from 
many standpoints of operation. It is hard on the ballasting, it 
shortens the life of the ties, it disturbs the surfacing of the track, 
it increases the weight and cost of every culvert and bridge, and 
with electric motors, as power increases, it restricts the proper 
dimensioning of the machines. 

Practical railway considerations put a limit on v. heel dimensions, 
wheel base, track gauge, and distances between wheel seats, and 
between transoms and axles. If the motor is to have a satisfac- 
tory life and a low rate of depreciation, the size of a motor having 
the proper balance of wearing parts and radiating surfaces which 
can be put within these dimensions is limited, the limit being its 
capacity to radiate heat and to commutate current. Heat is 
developed by the current and iron losses due in the motor, and 
when it has risen to a safe limit the creation of heat must be 
limited by the capacity to get rid of it. 

Referring to the standard manufacture of motors, the smaller 
ones arrive at this limit in from three to four hours, and the larger 
ones in from six to seven hours, that limit at present being the 
arbitrary one of 75 deg. Cent. rise above the surrounding tem- 
perature. 

In discussing these motors I made the point that they were 
improperly rated, and I repeat it, for they are almost invariably 
rated on what they can do for one hour's service, which is given 
as their horse-power capacity. Asa matter of fact, one essential 
rating, measured for continuous service, is only about three-tenths 
of this. 

Suppose, for example, it was required to have a locomotive to 
develop for several hours an average of even 500 horse-power. It 


would require a dozen of the best railway motors yet constructed | 


rated at 160 horse-power. 


for regular service, each rr 
arger than these, but only to 


Others have been built somewhat 
meet special requirements, 

Now suppose that the limit of capacity of a motor is reached, 
considering the limitations of space, weight on drivers, and the 
proper proportioning of the machine, what is the practical 
necessity for attempting to go beyond such size limit for the 
purpose of localising the power in a certain number of motors on 
a single structure, quite irrespective of what are the average 
requirements, when by a simple increase of the number of motors 
the most satisfactory motor can still be used, and there is no 
limitation in such increase except that instead of using a direct, 
one uses a secondary control. 

I do not quite take the position that an electric locomotive can- 
not be built to equal the duty of a steam locomotive, for it 
probably can be by certain unnecessary sacrifices, but I repeat my 
assertion that to meet the general conditions of railway service, 


l t | the necessity of such an electric locomotive does not exist, and 
absolutely as an independent unit, the other having only a small | 
proportion of the train weight upon the drivers, and following | 


that when a steam railway seriously contemplates the adoption of 
electricity, which ordinarily it would be folly to do with long 
trains operated at infrequent intervals over long distances, it must 
absolutely face the necessity for a general change of its methods 
of operation. 

I may further say that the suggestions in your editorial as to 
how an electric locomotive shall be built are hardly pertinent or 
practicable, for the simple reason that the past fifteen years of 
absolutely unequalled development in an industry have shown but 
one acceptable method of building and mounting electric railway 
motors—which I introduced to practice fourteen years ago—the 
centering of a motor upon an axle and preferably gearing to it, 
and flexibly supporting the other end, and it is safe to say that will 
not be displaced by angular or other unnatural methods. 

Your suggestion that mechanical engineers will come forward to 
the help of electrical engineers—because their motors are getting 
hot, and they need somebody to design apparatus to keep them 
cool—does not do credit to either. The mechanical engirieer, in 
the limited sense suggested, would in that case be of less use than 
the ice man. In fact, the competent electrical engineer, despite 
your rather nondescript classification, is not simply a bell-hanger 
or aslide-rule calculator. He is essentially a mechanical engineer, 
electrified if you please, and when he is not a mechanical engi- 
neer he is generally a poor electrical one. 

The application of electricity to transportation is simply the 
latest and most developed branch of engineering, requiring for its 
successful carrying out absolutely the best mechanical knowledge. 

There is no justification for your assumption that on, for 
example, a 300-ton train, | would recommend a 20 horse-power 
motor on each of fifty axles, in lieu of larger ones on four axles. 
The fact is, that I would endorse neither proposition. I would 
simply reduce the size of motors to what is a safe limit, and in- 
crease the number and distribution to a like safe limit, considering 
the service. In other words, I would logically employ the multiple 
— application and development which the system so readily lends 
itself to. 

In conclusion, I beg to be excluded from that class of engineers 
who, in a burst of enthusiasm, stand on a housetop, and proclaim. 
a day when electric locomotive, or any type of electrically-operated 
trains, shall go cavorting over the country in a jocular attitude, 
unrestricted in its antics, and gazing with derision upon the 
mangled remains of good locomotives lying helpless and forsaken 
in numerous waste-heaps ; nor am I, I trust, on the other hand, a 
man with a hobby in which he is so engrossed that the common- 
sense ‘application of so much of his hobby as is practicable is 
prohibited, FRANK J. SPRAGUE. 

January 28th. 


THe MARINE STEAM TURBINE AND ITs APPLICATION TO Fast 
VEssELS.—Under this title the Hon. C. A. Parsons was to have 
read a paper before the Institute of Engineers and Shipbuilders in 
Scotland, on the 22nd ult., but owing to the death of the Queen 
the meeting, which was of exceptional dimensions, was formally 
adjourned, and the paper held as read. Discussion upon it will be 
taken at the next ordinary meeting on February 19th. 


NORTH SHORE BRIDGE, SYDNEY. 


As already stated in our issue of January 18th, by our own 
correspondent, a very large bridge being required for Sydney, New 
South Wales, designs were asked for, and premiums offered for 
the best designs. The whole matter has, it appears, been referred 
to engineers in this country for final discussion. The report of the 
Exa mining Board—consisting of Messrs. R. P. Hickson, Under- 
Secretary for Public Works; C. W. Darley, Engineer-in-Chief 
for Public Works; H. Deane, Engineer-in-Chief for Railway Con- 
struction ; W. L. Vernon, Government Architect; and J. Davis, 
Engineer-in-Chief for Sewerage Construction—is as fullows:— 

We have the honour to state that we have carefully considered 
and examined the various designs sent in for this bridge, and beg 
to report as follows :—In all twenty-four schemes were submitted. 
Many of these were, however, so incomplete and wanting in 
information, either as regards design, plans, or estimates, as to 
deserve but little consideration. The conditions in this case differ 
from those of the ordinary run of competitions in that in addition 
to tenders being invited two premiums of £1000 and £500 respec- 
tively were offered for the two designs which in the opinion of the 
Minister were the best aud most suitable. | We regret to have to 
report that owing to the fact that even the best of the designs are 
unsatisfactory, either as regards cost, structural defects, or other 
features, we cannot recommend the acceptance of any tender. 
The board are of opinion that the design submitted under the xom 
de plume of ‘‘Sablazo” is entitled to the first premium of £1000, 
ah that the design under the nom de plume of ‘‘ In Suspense” is 
entitled to the second prize. 

The- following information, which has not previously been 
published in this country, with regard to the various designs is 
from details in possession of the Public Works Department. 

‘“‘Sablazo.”—Theauthor, Mr. E. Cruttwell, of the designs to which 
this nom de plume is attached is the winner of the first prize (£1000). 
““Sablazo” is a code telegraph word for thoroughly safe. His 
design is for a cantilever bridge with a central span of 1266ft., and 
side spans of 618ft. each. There are two pairs of main cantilevers, 
each having a shore arm of 618ft. and a harbour arm of 489ft. ; 
while the central span is 288ft. in length. The main trusses are of 
different strengths owing to the arrangements of the cross section, 
whereby the whole of the deck is brought inside the main girders, 
and the railway tracks are placed adjacent to one of these instead 
of being situated at the centre of the bridge. The piers and abut- 
ments are of masonry, and full approaches are included in the 
design. 

“In Suspense.”—This is the nom d+ plume of the winner of the 
second prize of £500. The design is that of a suspension bridge 
of 1800ft., central span on towers 400ft. in height above water, 
with side spans finishing on brickwork anchorage towers. The 
main cables are 144 in number, each 3!jfin. diameter, of patent 
locked steel ropes, and the stiffening truss is of the two-hinged 
type. Alternative routes are shown for the approaches on the 
Sydney side. : 

“United Sydney.” —An arched bridge of three spans, the central 
span being 775ft., and the two side spans each 607ft. in length. 
The main arched trusses are parabolic in shape, formed of lattice 
work, and the piers and abutments are of masonry. The design 
includes alternative headways above water, and alternative lines of 
approaches. 

‘* Lothario.”—A parabolic truss bridge with a central span of 
900ft., and two side spans each of 500ft. The railway runs along 
the centre line of the bridge, and the footways are on the outside 
of the main trusses. : 

‘*E Unum Pluribus.”—A three-hinged arch bridge of 1880ft. clear 
| span, with an arched span on eitherside. The roadway is suspended 
from the main arches over the central portion of the span. 

‘* Funfgelenkbogen.”’—The central span is 1640ft., consisting of a 
suspended arched span of 820ft. hinged at the centre, and carried 
on the ends of two cantilevers arms, each 410ft. long, forming a 
tive-hinged arch bridge. The shore arms are each 574ft. span. 
Alternative approaches are included for road and railway. 

‘* Wait and Hope.’—This is a suspension bridge. 

A, H. Byron.”—A combination arched and suspension bridge 
of 1250ft. clear span. The whole of the approaches to be fitted as 
wool and bonded stores. 

‘* Verax.”—A cantilever bridge of 1980ft. central span and 750ft. 
side spans. The length of the suspended span at the centre of 
bridge is 200ft. There are four main cantilevers, the railway being 
situated between the inner two of these, the two roadways inter- 
mediate between the inner and outer cantilevers, and the footways 
upon the outside. ~The design includes-approaches. 

“The Steel Age.”—A cantilever bridge with a central span of 
1620ft. formed of two main cantilevers, each 1080ft. long, carrying 
a suspended span of 540ft. The footways are inside the main 
trusses, and the railway along the centre line of the deck, the 
roadway being intermediate between footways and railway. The 
design includes approaches, 

‘* Floreat Etona.”—A cantilever bridge of the Forth Bridge type 

formed of two main cantilever arms, each 1080ft. long, carrying a 
suspended span of 360ft.- The main central span is thus 1440ft., 
rat the side spans each 540ft. The roadway is carried throughout 
on a viaduct above the railway and footway’, which are on the 
same level. The design includes approaches. 
* “Terra Firma.”—An arched bridge of the three-hinged type, 
the span between centres of end_ hinges being 2000ft. for the 
roadway ribs, and 2200ft. for the railway ribs.. ‘There are six main 
ribs, the inner two of which carry the roadway and footpaths, 
while on either side there is a single line of railway carried upon a 
pair of ribs. Over the central portion of the span there are-steel 
trusses suspended to main arched ribs and carrying the deck. 

‘Digna Sequamur.”—A cantilever bridge with a central span of 
1250ft., including the central suspended girder, which is 240ft. in 
length. The shore armsare 545ft. span. The bridge is constructed 
in duplicate, there being two pairs of cantilevers,-one pair for the 
roadway portion and one pair for the railway portion, separated by 
a space of 50ft. The design includes approaches; 

‘* Ex Conjunctione Firmitas.”—Two-designs are submitted under 
this motto. The first is a cantilever. bridge consisting of two large 
cantilevers 70ft. apart, each with a shore arm 576ft. long resting on 
an oscillating bent, and supporting one end of a span of 132ft., the 
other end of which rests upon a trestle pier on the shore. The 
harbour arm of each cantilever is 384ft. long, and the cantilevers 
carry between them a central span of 512ft. 

The second design is for a suspended bridge of 1330ft. span, on 
steel towers 360ft. high above water level, together with five deck 
side spans. The two stiffening trusses have parabolic top chords, 
and are of the three-hinged type, and the suspénded span is 
carried from the cables by means of wire rope suspenders. ” . 

‘* Nulli Secundus.”—A suspension bridge consisting of two spans 
of 1000ft. each, with steel towers 360ft. above water level. On the 
Sydney side the traffic is brought down from deck level to ground 
level by means of a spiral approach, instead of the ordinary 
5 approach on the grade. 

‘Union is Strength.”—Three designs are submitted under this 
motto. Design A is for a cantilever bridge of 1650ft. central spau, 
of which 350ft. is for the suspended span. 

Design B has two double cantilevers, each 1125ft. long, ¢arrying 
a suspended span of 675ft, 

Design C is similar to design B, Lut with cantilevers on‘y 850ft. 
long, and a suspended span of 510ft. : 


Great inconvenience has been caused in Varis by ‘a 
sudden strike of all the employés of the Metropolitan Railway. 
The train service has been entirely suspended, The strike affects 


over 1000 men, 
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CONTINENTAL NOTES. 


A PROJECT has been presented by Mr. Felix Gallavreti and some 
other engineers of Milan to the Italian Minister of Public Works, 
with a request for a thirty years’ concession for drawing from the 
watercourse of the Tichino, in the Vigevano territory, a volume of 
water of 54 cubic metres per second, for the use of an industrial 
canal from Vigevano to Pavia for the development of motive 
power, The promoters of the project calculate on securing a 
normal power of 15,000 horse-power. The cost of the necessary 
works is estimated at £200,000. 


A TRIAL trip has been made by the engineers of the Societa 
Tecnica Italiana and the manager of the Adriatic Railway on the 
electric railway between Bologno and St. Jiovanni in Persiceto, with 
very satisfactory results. The line is 13°6 miles long, and the 
7 was made in 25 minutes. The railway is now open to the 
public, 


Tae Russian Minister of Ways of Communication has applied 
for a sum of 10,000,000 roubles—£1,583,000—for the construction 
of a railway which is intended to connect the lines of Central 
Asia and the general system of European Russia. According to 
an imperial ukase the terminal points of the proposed line will be 
Orenburg and Tachkent. 


A CONCESSION has been granted for thirty years to G. B. Dal 
Lago, Vincenza, Italy, for the derivation from the Agno and 
Toractz rivers of a volume of 1200 litres of water per second. The 
object of the concessionaire is to secure a motive force of 198 
horse-power. Two and a-half years have been allotted for the 
completion of the necessary works. 


A PROJECT is at present under study with a view to providing 
electric light and motive power for the town of Roanne, France. 
It consists in the utilisation of a waterfall 42 metres high, to be 
secured by the construction of a canal 7°44 miles in length along 
the Loire. The watercourse would start from the place known as 
“Petite Loue,” run adjacent to the Villerest paper mills, and re- 
gain the Loire. It is calculated that the canal itself will give a 
difference in level of 45 metres, and it is hoped to secure a power 
of 10,000 horse-power, 


THE Prefecture of the Seine will on the 9th February consider 
offers for the construction of metallic gates at the locks at Cham- 
pagne, Samois, Melun, Vives-Eaux, and Citanguette. Information 
a be obtained from M. Desprez, engineer, 30, Rue Cardinal, 

aris. 


THE Bilboa Mining Company has just formed a syndicate to 
explvit the iron mines of Celra and build a railway in connection 
from Clota, and another line to work certain coalfields on the lands 
belonging to the Aurorades Pyrénées Company and some members of 
the Lavillore des Pyrénées. The syndicate will probably establish 
a blast furnace at Celra, and hope to be in a position to deliver coal 
in about four months’ time. 


THE contract for the construction of a new entry, with a lock and 
channel, for the Port of St. Nazaire, Department of the Seine 
Inférieure, has been adjudicated to M. Moles, of Marcigny. 
Estimate, £226,240. 


THE Office of Public Works, Paris, will, on 9th March, consider 
estimates for the foundations and buildings of the Indo-Chinese 
Railway, The works will be adjudicated in three lots, 


THE Italian Mediterranean Railway Company will shortly 
consider offers for carrying out extensive defence works on the left 
bank of the Tanaro river, near Aunone, in the reclaimed dependency 
of the commune of Rocca d’Arazzo on the Turin-Genoa line; and 
for repairs to the permanent way between Tortona and Voghera 
on the Alexandria-Piacenza-Novi line. 


THE concession for the electric lighting of Rochechauart for a 
period of thirty years has been secured by Pantier Fréres, 
electrical engineers, Angouléme, 


THE Municipal Council of Craponne, Haute-Loire, will on 
February 17th consider offers for the electric lighting of the town. 
a of contract may be obtained on application to the 
Mayor. 


A COMPANY has just been formed at Milan, known as the 
Cotonificio Amman, with a capital of £120,000 fully subscribed, for 
the fabrication of yarn and cotton goods. The board of directors 
includes Mr, Edwordo Amman, chairman, and Mr, Antonio de 
Finetti, managing director. 


THE Inspector General of Italian railways has ratified several 
measures with a view to improving the railway system of Sicily. 


In view of the continually increasing importance of the port of 
Rouen, France, various improvements are deemed necessary, and 
the Minister of Public Works has requested the Engineer-in-chief 
of Navigation to study a project for the construction of a new quay 
and a dry dock. 


THE contract for the construction of a line of railway from 
Goritz to Haidenschaft, Austro-Hungary, has been placed with 
Messrs. Klemensievichz and Demuth of Vienna. The line is to be 
finished before July 1st, 1902, and will be 12°4 miles long. The 
works comprise a tunnel of 135 metres and one of 70 metres, and 
the construction of several bridges, notably over the Trijiado and 
Vertoilizza ; the cost is estimated at £120,000. 


THE town of Marseilles, France, proposes to construct a colonial 
institute to occupy an area of 2029 square metres. 


THe General Council of the Hautes Pyrénées are desirous of 
ceding the concession of the following narrow-gauge lines :—From 
Tarbes to Trie and Castelnau Magnoac, with branch from Trie 
Galun; length, 35°3 miles; and from Bagnéres-de-Bigarre to 
Capvern, La Barthe, St. Laurent, Moulion-Barousseand Montréjean ; 
length, 52°7 miles. Proposals should reach the prefecture before 
July Ist. 

THE principality of Serbe, in Servia, has accorded the concession 


to the firm of Hartmann, of Hamburg, for the construction of a 
paper factory to be built at Kaschka, 


THE concession of a line of railway from Ploeshti to Naleni-de- 
Munti, Roumania, having been delinitely placed with the Prohova 
district administration, Mr. Lucas Elefterisco, Prefect of the 
district, has applied to the Minister of Public Works for permission 
to raise a loan of £80,000 for the execution of the works. This 
would be handed over to the State, who would construct and work 
the line. It is expected that the works will be commenced in the 


spring. 


A LINE of railway from Morteau to Maiche has been declared of 
public utility. The line will be 1 metre gauge and 21°7 miles 
sg with six stations and four sidings. The cost of construction is 
estimated at £109,000. The concession of construction, main- 
tenance, and working of the line has been ceded by the depart- 
ment of the Doubs to Mr. Chappui, engineer, and Mr. 


Schlumberger, banker, at Besangon. 


Tue Sociedad General Gallege de Electricidad has been formed 
at Madrid with a capital of 2,000,000 pesetas, for the utilisation of 


the Segad and Ferrenza Falls, and the construction of a central 

electric power station at Segad (Caldas de Reyes). ‘The directors 

— Ernesto Presser, engineer, and ‘Adolfo Barle, engineer, 
rid. 


THE establishment of a trunk telephone service between Reims, 
Nancy, and Dijon, and the extension of the departmental network 
of the Cdte d’Or, having been decided upon, the Chamber of Com- 
merce of Nancy is authorised to raise a loan of 384,000f. (£15,360) 
to be handed over to the State as a subsidy in connection with the 
Reims-Nancy-Dijon service ; while the Dijon chamber of Commerce 

tended idise the departmental project to the extent of 


127,895f. (£5115) 


THE Provincial Council of Burgos, Spain, has approved of a 
project presented by Mr. Clemente Arnaiz for the construction 
of two narrow-gauge railways of 86°8 miles and 124 miles re- 


spectively, 


A COMPANY has been formed in Paris under the name of 
“Sociedad Minas de Manganeso de Dax”—Puigcerda—with a 
capital of £800,000 for the exploitation of a manganese mine 
situated at Dax, Spain. Operations will be commenced in the 


spring. 


THE INSTITUTION OF JUNIOR ENGINEERS. 


A NUMEROUSLY attended meeting of this Institution was held at 
the Westminster Palace Hotel, on Friday, January 26th, the 
chairman, Mr. Percival Marshall, presiding. 

Before proceeding with the business of the evening, the Chair- 
man made a feeling allusion to the great loss which the nation had 
just sustained, and moved the following resolution, which was 
passed in solemn silence, all upstanding :— 

“‘That the members of the Institution of Junior Engineers are 
deeply grieved to receive the intimation of the decease of her 
Gracious Majesty, the universally-beloved Queen Victoria. They 
humbly desire to tender to his Majesty the King, and to the other 
members of the Royal Family, their expressions of sincere and 
respectful sympathy on this sorrowful occasion.” 

The names of thirty-two members, elected since the last meet- 
ing, having been announced, Mr. Alexander Ross, M. Inst. C.E., 
honorary member of the Institution, proceeded to read his paper 
on ‘‘ Railway Construction.” 

The author stated that, on a new railway being promoted, the 
services of an engineer would be required to make a preliminary 
survey, toreport on the route he would recommend, and to estimate 
the probable cost—and on these proving satisfactory, his next 
duty would be to proceed with the surveys, and to take such levels 
as would enable him to prepare the parliaméntaay plans and 
sections, keeping well in view the requirements of the several Acts 
of Parliament generally incorporated with the Special Act, and 
particularly the Land Clauses Acts of 1845 and 1863, as well 
as the Standing Orders of both Houses of Parliament, and 
the regulations and requirements of the Board of Trade, It was 
pointed out how very important it is that every attention should 
be given to the centre line being fixed so as to evade as far as 
possible expensive property and buildings, at the same time avoid- 
ing such bad curves and gradients as would limit the working 
capacity of the line. ; 

Consideration was then given to curves and super-elevation of 
the outer rail, and the limiting effect curves had on the load to be 
hauled, but more particularly on the speed at which trains could 
be run with safety, the deduction being that for a first-class trunk 
line of railway no curve should be of less radius than one mile, if 
this could be reasonably secured. This was followed by a reference 
to gradients, data being given and a table submitted, indicating to 
what a serious extent bad gradients limit the hauling capacity of 
the engine, it being shown that when a gradient is so heavy as to 
require two engines to do the work of one, it might be economical 
to expend more capital in securing a better inclination, bearing in 
mind, however, that circumstances did arise when this did not 
apply, as, for instance, when coal or iron ore had to be hauled 
from the higher lands to a dock or dept lower down, the load then 
being with the gradient and the empty wagons only having to be 
hauled up the hill. 

The desirability of balancing the earthwork in cuttings and 
embankments was referred to, and also that in ranging out the 
line, level crossings should be avoided, and the number of bridges, 
viaducts, tunnels, retaining walls, and culverts, should be kept 
down as much as possible, and the smallest sizes adopted, con- 
sistent with efficiency. Cross sections of cuttings and embank- 
ments were illustrated, the author recommending for the cutting 
a width of 28ft. at the formation level for two lines of way, 
earthenware pipes with cesspits 100ft. apart being used at the 
sides in lieu of side ditches, the ballast carried right across, and in 
this manner supporting the slopes. Other precautions that should 
be taken for the prevention of slips in the slopes of cuttings and 
embankments were noticed. 

In describing railway bridges, the author gave the preference to 
brick and stone arches when these could be used, both on account 
of first cost and after maintenance. When the superstructure 
must be of steel and when headway would admit, he favoured 
that type where the girders are placed directly under the rails 
with parapet girders at a higher level, and the whole connected 
with flooring plates. The paper next dealt with the advantages to 
be derived by using a type in which two centre girders are em- 
ployed, and each line of rails is carried by an independent bridge, 
especially when a railway is overlying coal measures where sub- 
sidence is likely to occur, as one line of rails could be lifted while 
the traffic is conducted over the other line. 

The construction of tunnels was alluded to, and the several 
parts forming the permanent way were described in detail, as well 
as the various processes in use for the preservation of timber 
sleepers. Special mention was made of steel rails, the author 
referring to the report of the Committee appointed by the Board 
of Trade in May, 1896, and regretting that while recommending 
the standardising of rails in connection with (1) weight, (2) 
section, and (3) the chemical composition, no recommendation was 
made as to who should undertake this most desirable duty. 

The concluding part of the paper was devoted to signalling, it 
being stated that the lock-and-block system was working its way 
slowly to the front ; and also that at the present time four methods 
of operating the interlocking, the signals, and the points, by power 
are being considered, viz., the hydraulic, the electric, the pneu- 
matic, and the electro-pneumatic. As under existing conditions 
each of these necessitated the provision of special power, it was 
thought there was not much to be gained from the point of view 
of economy; but the author expressed the opinion that the 
ultimate development of the matter would probably resolve itself 
into every railway station being provided with a power station, 
looked after by skilled attendants, to not only supply power to 
work the signalling appliances, but also for electric lighting, for 
pumping water, for working hoists, for warming and ventilating 
the buildings, and to meet the numerous requirements of a railway 
station. 

A vote of thanks being cordially passed to the author for his 
paper, the proceedings concluded with the announcement of the 
ensuing meeting, on February 8th, when a — on ‘‘ Electric 
Power Supply in the Metropolis” would be read by Mr. Louis F. 
Awde, member of Council. 


LIVERPOOL ENGINEERING Society.—It is announced that in con- 
sequence of the death of her Majesty the Queen, the President and 
council of the Society have decided to postpone the annual dinner, 


which was to take place at the Adelphi Hotel on the 7th February, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE iron market in this part of the kingdom continues all jp 

favour of buyers. Sellers, on the contrary, are labouring under 

the restriction imposed upon them last week of a reduction in iron. 
workers’ wages of 74 per cent., or 9d. per ton on puddling, 

The accountants’ return relating to the selling prices of :nany. 
factured iron obtained by the twelve selected firms connected with 
the Iron and Steel Trade Wages Board for the two closing months 
of last year has been the occasion of the drop in wages. It showed 
the average selling price for November and December to have 
been £9 Os. 7°74d.—a reduction of 14s, 4°75d. when compared 
with the £9 15s, 0°49d. in the previous two months. The exact 
prices of the several descriptions were as follows: — Bars 
£9 2s, 5°91d.; angles, £9 2s, 10°12d.; plates and sheets’ 
£9 14s. 4°77d.; hoops, strips, and miscellaneous, £8 12s. 096d,” 

The total make of the twelve selected firms amounted to 23,135 
tons, or a reduction of 3054 tons compared with the make in Sep- 
tember and October. The production attaching to the several 
descriptions was, bars 16,073 tons, hoops 5245 tons, plates 971 tons 
and angles 844 tons, ‘ 

As already intimated, the decline in price carries with it 4 
reduction of 9d. in puddlers’ wages, and of 74 per cent. in thove 
of millmen. This is the first decline for three years past, the 
upward movement having been continued, since an advance of 
3d., on the ascertainment for May and June, 1898, carried wages 
to 7s. 9d. per ton. Puddlers’ wages now become 10s, 9d. per ton 
instead of 11s, 3d. 

In the actual matter of buying and selling, prices were naturally 
lower on the market this week than last, as to do business makers 
had to humour buyers a good deal. Compared with the selling 
rates current prior to the accountants’ declaration, quotations may 
this week be said to be down at least 5s, to 7s. 6d. per ton upon 
nearly all classes of manufactured iron, and in most cases the 
drop, indeed, is 10s. per ton. It is very difficult accurately to 
estimate the position with regard to common bars. It is certain 
that buying has not improved, but various statements are made 
with regard to prices—as low as £6 15s. to £7 being mentioned, 
In some quarters, however, such a figure for merchant bars is 
ridiculed, and is held to apply to nut iron and iron for hurdles and 
fencing purposes. 

For the better class of common bars £7 10s. may be obtained, 
but the average quotation is about £7 to £7 5s. It was mentioned 
this afternoon that some common bar makers are selling chain iron 
at as low as £6 12s, 6d. Marked bars do not at present vary much 
from the official price of £9 10s., with £10 2s. 6d. as the Earl of 
Dudley’s quotation. But buyers state that while this price is at 
least £1 above the average, they will only order for current wants. 
It would not surprise me if, now that wages are down, an early 
reduction in marked bars was to be announced, notwithstanding 
that the makers mostly profess that the reduction in wages has 
been anticipated in the prices they have been quoting. 

Hoop iron prices are down 10s. per ton, the Hoop Iron Associa- 
tion having made a formal announcement to this effect. The 
previous price of £8 15s. now becomes £8 5s., with only a slow 
trade. Gas tube strip is £7 2s. 6d. to £7 10s., and rivet iron £8 to 
£8 10s. 

The slump in sheets still depresses values, but prospects in this 
branch are a little more hopeful owing to better buying by the 
galvanisers, which in its turn is caused by a slightly improved 
shipping demand. As already reported, the sheet iron works of 
G. Wilkinson and Co., Limited, of Tipton, are likely to be re- 
started. For some two or three weeks negotiations have been pro- 
gressing with a view to reconstruct the company. Prices this week 
are £8 5s,—easy—for singles, £8 5s, to £8 7s. 6d. doubles, and £9 
trebles. 

Pig iron lacks strength, and the blowing out of furnaces and the 
consequent reduction of make which is going on is apparently 
power. sto put new life in the market. Stocks are increasing in 
makers’ hands, and will probably continue to do so. Two more 
furnaces have been blown out in this district since quarter-day, 
reducing the number of furnaces in South Staffordshire to seven- 
teen, the smallest number known for half a century. For some 
classes of pig iron the recent weakness is more pronounced, and 
even at the reduced prices the amount of business done is very 
small. For Nerthampton forge pigs it is impossible to obtain more 
than 49s. to 51s. delivered here ; Derbyshire forge pigs are 50s. to 
52s, 6d.; and North Staffordshire, 53s, 6d. to55s, The minimum 
prices here quoted approach very closely to those which ruled 
prior to the commencement of the boom. Local metal is quoted, 
cinder forge pigs, 49s. to 50s.; part-mines, 50s. to 52s, 6d.; and all- 
mines, 55s. to 60s. per ton. 

Owing to the reduction in ironworkers wages, the wages of blast 
furnacemen will be also reduced 74 per cent. after the first 
‘*making up” day in February. 

The steel trade is slow, and prices are easier. At present, how- 
ever, the works continue well employed on old orders. The out- 
put, however, does not reach former figures. Current prices may 
be named about as here :—Bessemer billets, £5 7s. 6d. to £5 10s.; 
Siemens, £5 12s. 6d. to £5 15s.; mild steel bars, £7 10s. to £8 ; 
plates for bridge building and the like, £7 10s. to £8; girders, £7 
to £7 10s.; and angles about the same. 

It is interesting to compare this week’s steel prices with those 
current at the top of the late boom, viz., at the April quarterly 
meetings last year. Steel was then quoted as follows :—Bessemer 
billets, £7 15s.; best Siemens ditto, £8 ; mild steel bars, £9 12s. 6d. 
to £10; bridge and engineering plates, £9 12s. 6d. to £9 17s. 6d.; 
girders, £9 2s. 6d. to £9 7s. 6d., and angles, £8 15s. to£95s, Two 
years ago to date, viz., in January, 1899, prices were: Bessemer 
billets and blooms, £5 to £5 5s.; best Siemens, £5 5s. to £5 10s.; 
basic bars, £7 to £7 5s.; engineering and bridge plates, £7 5s. to 
£7 10s., and girders and angles, £7 5s. These figures show con- 
clusively that current steel prices have very nearly got back to the 
level of two years ago. on 

We are still without any absolute solution of the many intricacies 
which surround the carrying out of the Workmen’s Compensation 
Act. Patient investigators both in and out of the Courts are 
attempting here and there to evolve order out of chaos, but it can 
scarcely be said that they have yet met with much success, Two 
unusual cases have just come before one of the County-court 
Judges in the Black Country district of Staffordshire, and as both 
relate to mining practice something may be said concerning them. 
One action relates to the ‘‘ reviewing” of an order after it has 
been for some time in operation. A working miner had the mis- 
fortune to get one of his thumbs badly injured by a fall of coal, and 
he was subsequently awarded compensation of £1 a week, the injury 
ultimately resulting in the loss of an arm. In the application for a 
“reviewing” order it was urged before Judge Roberts that the 
man had now recovered his usual health, and might, by having an 
artificial limb, be enabled to follow some light occupation. The 
application seemed reasonable enough, but his Honour held that he 
had no evidence before him to show what the man would be able 
to earn with an artificial limb, and that it was for the employers 
who desired the amount of compensation reduced to show what 
was the workman’s earning capacity. The second case, heard in 
the same Court, disclosed another difficulty in the way of the 
employer. In this instance the injured man was said to suffer from 
“ rigidity of the spine,” caused by a fall of coal and stone, and 
according to medical evidence he was unable to work in the 
pit again, but might fill some light employment. Here the 
respondents’ case was that the man was a malingerer, and weli 
able to follow his usual employment as a miner. Moreover, they 
were ready to offer him work at £1 a week. In the result the 
Judge made an order for less than that amount, from which it would 
seem that he was not satisfied that the injuries were so serious as 
was represented. Both cases show how very difficult it is to adjust 
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t to all the conditions under which claims may be made, but 
Maden the statute will have to be gone on with, "and 
employers must hope to suffer as little as may be. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—The extremely unsettled condition of the markets, 
both for raw and manufactured material, still operates as a check 
upon the development of new operations. Here and there I come 
across engineering trade representatives who are inclined to the 
opinion that the very large reduction in prices which has now 
taken place is beginning to stimulate some little more inquiry ; 
but, so far as I can gather, any actual new business given out is 
very small, except in the one or two branches to which I have 
previously referred, and where the present special activity is due 
to exceptional causes, No doubt heavy structural undertakings, 
involving a large weight of material, that have been held back as 
long as possible, are in some cases now being proceeded with under 
more favourable conditions than a few months back could have 
been anticipated ; but there is still so much uncertainty as to the 
future that work of all kinds which is not imperative continues to 
be held in abeyance. 

In the iron and steel market here the position during the past 
week has been perhaps one of even greater ag: sag than I have 
had to report recently. At the Manchester Change meeting, on 
Tuesday, only the most meagre business was reported generally. 
In pig iron consumers go on buying in the smallest possible quan- 
tities, as they are absolutely compelled to cover pressing require- 
ments, and there is so much cutting in quotations that it is difficult 
to find what the prices really are where actual business is concerned, 
whilst for forward delivery there is a very wide margin, simply 
representing the divergent opinions of speculative operators as to 
the future. Nominally, the quotations of local and district makers 
remain unchanged for foundry qualities, but it is only small 
special parcels that can be sold at their quoted rates, 
the underselling by merchants rendering business in the open 
market almost impracticable. Delivered Manchester, No. 3 
foundry Lancashire is still quoted by makers about 57s. 6d., less 
24; Derbyshire, 57s. to 5/s. 6d. net, according to brand ; and 
Lincolnshire 53s, net ; with No. 4 foundry Lincolnshire, which has 
been reduced 6d., 51s, 6d. net. My last week’s notes indicated 
the probability of further reductions in forge qualities, and Lincoln- 
shire makers have lowered their list basis 1s, da. per ton, which has 
practically been followed by Lancashire and Derbyshire makers. 
For delivery Warrington, quotations are now about 52s, 6d., less 24 
for Lancashire, 51s. 2d. net for Lincolnshire, and 50s. to 50s, 6d. net 
for Derbyshire. Middlesbrough iron steadily tends downwards, and 
there are only one or two — brands that are fetching more than 
55s. 10d. to 56s, dd. net by rail Manchester, whilst for forward 
delivery quite a couple of shillings under these figures has been 
taken. Scotch iron is weak, with some very low quotations in 
special cases, but for prompt delivery Manchester docks the 
average rates are about 62s, to 62s. 6d. for Eglinton, up to 63s, 6d. 
net for Glengarnock. American iron is still arriving in moderate 
quantities, and prices are easier, 60s. to 60s. 6d. net being about 
average quotations for forward delivery Manchester docks. 

Although finished iron makers report a slightly increased 
business, this is only in very sma!l quantities, contracts being still 
held back by both merchants and consumers, as a belief prevails 
generally that further official reductions in list rates have yet to 
follow. For the most part forges are only being kept going about 
half time, and this only from week to week, as manufacturers 
have practically nothing in hand ahead. The basis list rates re- 
main at £7 10s. for Lancashire, and £7 10s. to £7 15s. for North 
Staffordshire bars ; £8 2s. 6d. for randoin to £8 7s. 6d. for special 
cut lengths of hoops, delivered here, and 2s. 6d. less for shipment. 
Sheets range from £8 15s, for thick qualities to £8 17s. 6d., and 
£9 for ordinary descriptions, delivered here. 

Prices in the steel trade all through continue weak and irregular, 
although the only quoted reduction is in raw material. For No. 3 
foundry hematites, 70s., less 24, delivered Manchester, would now 
represent about an average quotation. Local makers of steel 
billets still quote £5 5s. net, but billets from other districts are 
readily obtainable at £5, delivered here. Steel bars could be 
bought from £6 17s. 6d. and £7 upwards ; common steel plates also 
from £6 17s. 6d. and £7, with boiler plates now obtainable at 
£7 12s. 6d., although makers are not at all anxious about booking 
orders at these figures. Hoops remain at £8 10s., delivered here. 

Business in the metal market is slow, but, quite unexpectedly, 
an advance of fd. per pound has been announced in the list basis 
— for seamless brass tubes, bringing the quotation for delivery 

ere to 8}d. per pound. Considering the present condition of raw 
material, a general reduction on the list basis prices for all descrip- 
tions of metal goods would have created no surprise, and this 
action on the part of manufacturers in advancing one description 
of manufactured material and leaving others untouched has given 
rise to a good deal of comment and criticism. 

I hear that Mr. Lindley, of Browett and Lindley, Limited, the 
well-known makers of high-class engines, has undertaken the 
works management at Galloways Limited, Knott Mill, Manchester. 

In the coal trade the position is becoming one of some irregu- 
larity, the conditions varying considerably both as regards collieries 
and different classes of fuel. Generally, so far as the better 
qualities of round coal are concerned, the situation remains 
strong, but with regard toother classes of fuel it is not so satisfactory. 
The general and increasing depression throughout the principal 
coal-using industries is necessarily making itself felt, but collieries 
are not at all affected to the same extent. The advisability of some 
revision of prices at no distant date is, however, forcing itself to the 
front very generally—perhaps not so much on account of any 
particularly serious falling off in local requirements, which, taking 
them all through, are still kept up satisfactorily, considering the 
altered state of trade, as owing to the steadily-growing pressure cf 
competition from other important mining districts, which is 

oming a factor in the immediate outlook that cannot be ignored. 
The demand upon the lower qualities of round coal is still being 
kept up by requirements for domestic consumption, but for iron- 
making and other manufacturing purposes, and also for shipment, 
there is a decided lessening inquiry, and where in outside markets 
Lancashire collieries come into competition with other mining 
districts, prices are difficult to maintain, although locally they 
are steady on the basis of 12s. to 12s, 6d. at the pit. 

The k t competition, however, just now is in engine fuel, 
and although the quoted basis is unchanged, and to a large extent 
on local sales is being maintained, there is undoubtedly a weaken- 
ing in prices. The most pressing competition is coming from the 
Midland districts, where ordinary qualities of slack can be bought at 
from 5s. 6d. to 6s. at the pit, as compared with the nominal minimum 
basis of 10s. in Lancashire. In special cases Lancashire collieries 
have, of necessity, had to give way in their prices to meet this out- 
side competition, but the general basis quotations remain at 9s. 6d. 
to 10s. for ordinary qualities, to 10s. 6d. for the better descriptions, 
with some special washed slacks quoted 11s, to lls. 6d. at the pit. 
One or two contracts over the ensuing twelve months have, how- 
ever, been settled at considerably below these figures, and it is 
becoming evident that the much lower prices in other districts will 
have to be met by some concession to the large buyers if their 
usual contracts are to be secured. 

The shipping demand, taking it all through, is but very 
moderate, and prices are gradua rs easing down. The official basis 
for good qualities of steam coal, delivered Mersey ports, remains 
at 15s, 3d., but from collieries outside the association there is no 
difficulty in buying at 14s, 6d., whilst steam coals, delivered Man- 
chester Ship Canal, are to be bought from other districts at quite 
6d. to 1s. below this figure. 

Coke prices show a decided easing down. Common furnace 
cokes from the Yorkshire district are now being offered at 12s. 6d., 


but consumers decline to pay even this figure. The best washed 
Lancashire furnace cokes are being quoted 16s., and best foundry 
cokes are reduced 2s., bringing quotations to 26s. and 28s, at the 
ovens. 

On both the Manchester Royal Exchange and the Manchester 
Coal Exchange business on Tuesday was temporarily suspended in 
order that the members might pass resolutions expressing their 
profound sorrow for the loss which the nation and the Empire 
had sustained by the lamented death of her Majesty Queen 
Victoria, and offering to his Majesty the King the most respectful 
sympathy with him and the Royal Family in their great bereave- 
ment, as well as their assurance of loyal dovtion to his Majesty’s 
throne and person. On the Manchester Royal Exchange 
the scene was most impressive. There was an unusually 
large attendance of members, between six and seven thousand 
being present, and the vote having been assented to in silence by 
simply the holding up of hands by the members, who stood bare- 
headed in the large hall, the brief proceedings were closed by the 
whole assembly singing ‘‘God save the King.” On the Man- 
chester Coal Exchange the vote was simply passed in silence, the 
singing of the National Anthem being considered by the officials 
as perhaps not altogether appropriate to the occasion. 

Barrow.—The hematite pig iron trade is quiet, and orders are 
coming in slowly. Prices are gradually declining, and it is evident 
there will be a further reduction, inasmuch as makers are deter- 
mined by restriction in output to pull down costs, and to do this 
.effectually the market price of pig iron must come down as well. 
Mixed Bessemer numbers are quoted at 61s. 6d. to 62s. 6d. net 
f.o.b. Warrant sellers ask 58s, 1d. net cash, buyers offering one 
penny less, Thirty-three furnaces are in blast, compared with 
forty-seven in the corresponding week of last year. During the 
week 467 tons have been added to warrant stocks, which now 
stand at 33,534 tons, being an increase of 10,924 tons since the 
beginning of the year. 

Iron ore in fairly good demand, but native sorts are cheaper in 
price, good average qualities realising 14s. per ton, and best sorts 
20s. net at mines. Less business is being done in Spanish ores, 
which are quoted at 16s. 6d. per ton delivered at West Coast ports. 

The steel trade is fairly well employed, but orders are not 
largely held, nor is it probable that the present working arrange- 
ments at the mills of five days a week will be maintained. An effort 
is, however, being made to get in sufficient orders to keep up 
activity at the mills, but to get business a lower range of prices is 
essential. Heavy rails have come down to £5 17s. 6d., ship-plates 
to £6 15s.; hoops, £8 10s.; billets, £5 5s.; blooms and slabs, £6 ; 
sheets, £8 10s. to £9. There is every prospect of a better business 
in the steel trade with the spring months. 

py menage and engineers are busy, but cannot maintain activit, 
for a long time at the present rate unless new orders come to hand. 
These are expected early in the spring, and in the meantime 
very great extensions are being made to the works of Vickers, 
Sons, and Maxim, which are already the largest shipbuilding and 
marine engineering concern in the world. Messrs. Vickers have 
just received an order for 336 gun carriages for field guns, and 
they are already very busy on orders for naval and garrison gun 
mountings, which means that the guns for the same are being 
made at Sheffield. 

Coal and coke are again cheaper. Steam coal is at 15s. per ton 
net at works, and coke is at 20s., and in at least one instance at a 
lower price than that. 

The shipments of iron from West Coast ports during last week 
reached 6760 tons and steel 7435 tons, as compared with 14,653 
tons of iron and 3824 tons of steel, a decline in iron of 7893 tons 
and in steel an increase of 3611 tons, The exports this year repre- 
sent 24,158 tons of iron and 35,765 tons of steel, as compared with 
76,908 tons of iron and 29,816 tons of steel in the corresponding 
period of last year, a decline in iron of 52,750 tons and in steel an 
increase of 5949 tons, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE demand for house coal in Yorkshire qualities has again 
become firmer owing to the winterly weather which set in on Satur- 
day. The snow of Monday accentuated the firmness, and the 
falling of values, which had already become perceptible, is for the 
moment arrested. Rather more than a full average is being sent 
to London, and although a decline of 1s. a ton on business for 
forward delivery is announced from West Yorkshire, there has been 
no corresponding movement in South Yorkshire. The pits are 
working fairly well, but forward business is not being done to any- 
thing like the extent possible. Best Silkstones are now l4s. 6d. 
to 15s, 6d. per ton ; Barnsley house, 14s. to 15s. per ton. 

In steam coal business is now very quiet, and is not likely to be 
brisker until the shipping season re-opens. An average tonnage is 
being delivered under contract for railway companies, and there is 
a fair trade with inland districts. Lower prices have to be accepted 
on tonnage to the Humber ports, Barnsley hards being now at from 
12s. to 13s. 6d. per ton, Gas coal is delivered almost exclusively 
on contract account. Reports vary in regard to engine fuel. A 
considerable weight is being forwarded to the Yorkshire manu- 
facturing centres, while small fuel is in fairly accentuated request 
for Lancashire. Values remain as follows:—Nuts, 9s. 6d. to 
10s. 6d. per ton; screened slack from 7s. 6d. per ton; pit slack 
from 6s. The coke trade is in a very unsatisfactory condition, and 
although the output has been reduced, is still in excess of the 
demand. The sharp and continuous fall in the iron trade has made 
it impossible for ironmasters to continue the high prices for coke 
which they have paid so long. Although values have fallen 
heavily, they are likely to go still lower. At the date of writing, 
ordinary coke is easily obtainable at 13s. to 14s. per ton. 

In the heavy trades reports are anything but satisfactory. Of 
course the Government requirements in armour plates, projectiles, 
guns, heavy forgings, and other descriptions of war material are as 
heavy as ever. There is also an excellent business doing in forgings 
and castings required in the manufacture of electrical machinery, 
but there is a perceptible falling-off in railway material, while 
engineering establishments are not so much pressed that they can- 
not find time to undertake repairs and re-arrangements which had 
to wait during the busier days. 

In the crucible steel trade there are rather better accounts from 
several of the home markets. As a general rule, however, con- 
sumers order but sparingly and only to meet current needs. In 
Swedish iron and steel there is difficulty in obtaining supplies, and 
contracts are considerably in arrear owing to the failure of the 
Swedish firms to make deliveries. Under these circumstances any 
fall in quotations is not at all probable. 

In the lighter industries of the city accounts are somewhat con- 
flicting. he death of the Queen has had an appreciable effect in 
all the trades concerned in public and social functions, particularly 
the silver and plating mills. This adverse influence was at once 
experienced in all markets, causing orders to be countermanded, 
and production greatly restricted. In one or two directions a slight 
improvement is to be noted, but there is not much prospect of any 
great change for the better for a month or two. 

A promising movement, led by Colonel J. E. Bingham—Messrs. 
Walker and Hall, electro works, Sheflield—is going on at present 
with the view of establishing a regular assay of gold in the city. 
Most of the houses concerned are supporting the movement, and 
although some of the bullion merchants are inclined to think that 
the weight of gold dealt with in Sheffield is not sufficient to justify 
the establishment of a ew assay office here, it is generally believed 
that such an office would undoubtedly lead to a greater weight of 
the precious metal being worked bs 

The dispute in the Sheffield plumbing trade, which has now 
lasted about five weeks, seems no nearer settlement. The dispute 
concerns wages and certain new rules. The latter apply chiefly to 
winter work and walking time. In the winter months, when the 


plumber is prevented from continuing his work, he gets paid until 


a certain hour in the evening, precisely as though he had actually 
worked. The masters are not disposed to ccntinue this arrange- 
ment. When the men left work they were receiving 9d. per hour, 
and they asked for an increase of On the other hand, the 
masters proposed a reduction of the same amount. The masters 
are bringing men from Glasgow and other places in the North to 
work under twelve months’ agreement, in the places of the men 
who are out, and at the present time a number of strangers are 
employed. 

The file trade has been in rather an unsatisfactory condition for 
some time, and there is no likelihood of any marked activity either 
in the home or foreign markets at present. The demand from 
India has been considerably attenuated by United States competi- 
tion. The Germans have largely beaten Sheffield in the special 
kinds of cutlery required in India, and now the Americans are 
cutting them out in files. The file trade is governed by discounts, 
the American manufacturers offering as high as 70 percent. off the 
standard, which is considerably more than is given by English 
houses. 

The annual meeting of the Sheffield Chamber of Commerce and 
Manufacturers was held at the Cutlers’ Hall on the 30th inst. Mr. 
W. F. Beardshaw was elected president in succession to Mr. H. P. 
Marsh. The attention of the chamber was largely devoted to the 
proposed new German tariff, especially in regard to tool steel. The 
proposal was very severely condemned, and several strong speeches 
were made in favour of a retaliating seg 4 to compel reciprocal 
treatment. It was stated by the president that the export of steel 
from Sheffield to Germany was so large that many thousands of 
people would be affected if it was even diminished. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 

BusINEss in all branches of the iron and allied industries con- 
tinues disappointing, as it must be until there are indications that 
the bottom in prices is in sight. At present none are to be dis- 
cerned; on the contrary, the tendency is still in a downward 
direction, and when almost every day shows further yielding 
among the sellers it is matural that no one will buy who can put 
off. Heavily as the production has been reduced of late, it is still 
evidently in excess of the requirements, and stocks, at any rate in 
the public stores, are yet increasing. What is the state of affairs 
in makers’ own yards it is impossible to say. Consumers are 
inferring that the increase in stocks with the producers is as heavy 
as itis in the public stores, but probably that is not the case, and 
the situation may not be so bad as it appears to be. If the makers 
could see their way to resume the publication of their monthly 
returns it would save them from having their position misrepre- 
sented in times like these, and last year they would have felt the 
benefit of making known such excellent figures as they could have 
compiled. The general opinion of buyers is that they can force 
the prices down considerably further, and certainly the weakness 
shown by the makers last week in abandoning their combination 
confirms second hands in their views. And yet the producers 
should be the stronger, seeing that there is so little iron in second 
hands. 

The blowing out and damping down of furnaces as yet have not 
had the effect intended—that of stopping the downward move- 
ment in prices of pig iron—though the number of idle furnaces 
has been increased within the last few days, so that at present 
only 79 furnaces are blowing in the North of England, as com- 
pared with 97 about three months ago. One-fifth of the furnaces 
have been stopped, in fact, since the beginning of December, and 
now fully one-third of the furnaces in the district are idle, which 
is a greater proportion and a greater number than has been noted 
in the last thirty years, except in the spring and summer of 1892, 
when very exceptional circumstances arose to interfere with pro- 
duction. Bolckow, Vaughan, and Co. have blown out another 
furnace within the last few days, and have now 19 furnaces work- 
ing, out of 30 erected. This is five fewer furnaces in operation 
than when the ironmasters commenced their policy of restricting 
the output. Sir B. Samuelson and Co., Newport Ironworks, 
Middlesbrough, have damped down another furnace, leaving them 
with two in operation, out of eight erected ; they have blown out 
or damped down five within about two months. Gjers, Mills, and 
Co., Ayresome Ironworks, Middlesbrough, are about to blow out 
a furnace which needs relining, but they have another furnace 
which is being relined ; this will be finished as soon as ible, 
and set to work. The Normanby Ironworks Company, Middles- 
brough, are blowing out a furnace also for relining, but have a 
new furnace which will be ready in three or four weeks, and will 
then be blown in. This new furnace will have a Gjers and Harri- 
son equaliser in connection with it for regulating the temperature 
of the hot-blast. The actual working of this apparatus will be 
regarded with the utmost interest, as it has attracted a good deal 
of attention in iron trade circles in this district. New vlowing 
engines have been erected at the Normanby Ironworks ; they have 
been constructed by Sir Christopher Furness, Westgarth, and Co., 
marine, &c., engineers, Middlesbrough, 1nd one feature about 
them is that they have been fitted with the Southwark valve, 
which is a patent apparatus much used in America, but as yet in 
this country it is only in actual operation at the Normanby Iron- 
works, and there itis giving much satisfaction—so much so, in fact, 
that it is to be applied elsewhere. 

The price of No. 3 Cleveland G.M.B. pig iron, which the com- 
bination of ironmasters held at 49s. 6d. per ton for a fortnight, 
has, since the collapse of that combination last week, fallen 2s., 
and the general price this week has been about 47s. 6d., both with 
makers and merchants, and while it can be obtained for small lots 
for early delivery, consumers will not give as much for 
forward delivery, as they believe they will be able to do 
better for themselves than this. Until the market becomes 
more settled it is unlikely that there will be more than a 
retail business done. In an ordinary year there would be 
now setting in a demand for iron for delivery oversea during the 
spring, but as yet nothing of that has made itself apparent. Con- 
sumers naturally will want to put off buying until the last possible 
moment. It is stated on good authority that the average cost of 
producing No. 3 Cleveland pig iron at the present time is 55s. per 
ton; in that case it is sold for prompt delivery at a good deal under 
cost when but 47s. 6d. can be obtained for it. It is very easy to 
understand that makers will not care to produce too much iron 
under such circumstances as the present, for adding to the stocks 
is anything but desirable, especially in view of the fact that still 
lower prices are expected. No, 1 Cleveland pig iron is at 49s., 
No. 4 foundry at 46s. 6d., grey forge at 46s., and mottled and 
white 45s, 6d. The production of pig iron at present is at. 
least 13,000 tons per week less than it was two months ago, yet 
stocks increase in the public stores. Connal’s on 30th January 
held 52,771 tons, an increase for the month of no less than 
10,574 tons, and as compared with the stock on September 4th 
last, when the minimum stock was held, the increase has been 

2,308 tons. 

Hematite pig iron is relatively stronger than ordinary Cleveland 
pig iron, it has only fallen 6d. where the latter has dropped 2s., 
and since prices began to drop hematite iron has only declined 23s., 
whereas Cleveland has fallen 31s. 6d., and the latter is 17s. per ton 
dearer than the former, instead of 10s. Mixed numbers of East 
Coast hematite pig iron are being sold at 64s. per ton. The stock 
in this disirict with Connal’s is only 405 tons. Rubio ore is steady 
at 16s. per ton, delivered Tees or Tyne wharves. 

It cannot be said that the shipments of pig iron for January 
have been satisfactory ; they have not been quite so bad as those: 
of December, but were much below those of the corresponding 
month last year. More particularly was this the case in the 
deliveries oversea, which were not one-third of those reported in. 
January, 1900. The total shipments altogether up to were 
44.601 tons, as compared with 41,101 in December, 1900, and 


86,563 tons in January, 1900. 


128 


THE ENGINEER 


Fer. 1, 1901 


A second conference of Cleveland mineowners and the repre- 
sentatives of the ironstone miners held this week agreed upon a 
reduction of 6} per cent. in wages, to take effect from January 21st, 
and to continue in force forthree months. The employers claimed 
10 per cent., and the men were willing to concede 5 per cent., so 
the above-named compromise was made, the men thus coming off 
much better than was expected, seeing how much more the quoted 
prices of pig iron have fallen, and it is these rather than the actually 
realised prices that regulate their wages. 

The demand for manufactured iron and steel is very quiet, there 
being scarcely any inquiries even, and prices in several branches 
have been further reduced this week. us iron bars have been 
put down 10s, per ton, and common iron bars can now be got at 
£7 and best bars at £7 10s., both less 24 per cent. f.o.t. Angles 
have come down 2s. 6d., and ship angles, whether of steel or iron, 
can be bought now at £6 12s. 6d., less 24 per cent. f.o.t. No 
changes have been made in the quotations for plates, at any rate 
for home consumption. Cast iron railway chairs are further 
reduced to £3 17s. 6d. net at works, and plain cast iron columns 
can now be got at £7 net at works. The price of heavy steel rails 
is nominally at £5 17s. 6d. net at works, but it is believed that 
there would be no difficulty in buying at less if a good order 
were forthcomii 

At the thirty-second annual meeting of the Board of Concilia- 
tion and Arbitration for the North of England Manufactured Iron 
Trade, the Standing Committee had the unique duty of reporting 
that they had not during 1900 been called upon to adjust any 
labour difficulties, that being the first time in the history of the 
organisation that such a record had to be made. The President 
dealt at considerable length on the question of the time lost by the 
men, ayy 2 loss and inconvenience not only to their employers, 
but also to their fellow-workers. Such a complaint unfortunately 
has not been confined to the iron manufactories ; it is made quite 
as strongly in the engineering, the shipbuilding, the coal and the 
ironstone mining industries, and a large number of men have 
failed in the good times to save anything upon which to fall back 
during the period of bad trade. Some of the ironstone miners who 
have been a fortnight or three weeks idle are already reported to 
be in ‘‘ desperate straits,” and are applying for out-of-work dona- 
tions from their organisation. 

The death took place this week of Mr. James Brown, of Stock- 
ton and Middlesbrough, who was well known in engineering and 
iron trade circles on Teesside. He was born at Stockton in 1814. 
He was the son of Mr. Andrew Brown, engineer and ironfounder, 
who had works in Bishopton-lane. When he retired in 1840 his 
four sons removed the works to Portrack-lane, where they could 
have railway facilities, and they carried on business as G. Brown 
and Brothers. In 1850 they started the Cleveland Brass and 
Copper Works in Commercial-street, Middlesbrough. Afterwards 
the late Mr. James Brown took over these latter works, and carried 
them on under the style of James Brown and Sons. He was 
present at the opening of the first railway—the Stockton and 
Darlington—in 1825. It is claimed that he erected the first coal 
tips that were ever built, this being at Cardiff, also that he 
supplied the original plant for the Stockton gasworks. 

he partnership between Mr. Edwin Kirkbride Fox and Mr. 
William Edwin Pease, trading as iron and steel merchantsat Middles- 
brough, under the style of Fox Brothers and Pease, has been 
dissolved, Mr. E. K. Fox continuing the business, 

The coal trade is decidedly quieter and weaker, and a number of 
collieries and coke ovens have been laid idle. Coke is reduced 
another Is. per ton, and is offered very freely, as the supply is in 
excess of the requirements. Good coke can be had at 14s, per ton 
delivered at the furnaces near Middlesbrough, and lds. will be 
accepted for the best qualities. The bad weather has lessened the 
deliveries of coal both by sea and land, and coal has accumulated 
at some of the collieries, which has made owners anxious to sell, 
and as little as 11s. per ton f.o.b. has been taken for best steam 
coal, but 12s, is the regular quotation. Gas coal is down to lls. 
f.o.b., and bunker coals to 10s. Only house coal maintains its 


value. Mr. Thomas Staley, of the Black Boy Colliery, has been 
appointed m er of the Leasingthorne Colliery, near Bishop 


Auckland, and Mr. J. W. Fryer has left the Stanley, Wolley, and 
Bowden Close Collieries to become manager of Ellis and Co,’s 
collieries at Mansfield Notts. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE is practically no improvement since last week in the 
general condition of the iron and steel trades, and the impression 
seems to be deepening that we ought to be prepared for a quieter 
state of trade generally. 

In the Glasgow pig iron warrant market this week business has 
been quiet. 

Business has been done in Scotch warrants from 52s. 7d. to 
52s. 3d. cash, and from 52s. 84d. to 52s. lid. one month. Cleve- 
land warrants were sold from 47s. to 46s, 6d. cash. The business 
in Cumberland hematite has varied from 58s. 9d. and 58s, 84d. 
pas a 58s. 10d. twenty-one days, to 58s, 6d. and 58s. one 
month. i 

There are 81 furnaces in blast in Scotland, compared with 83 at 
this time last year, and of the total 41 are producing hematite, 37 
ordinary, and three basic iron. The makers’ stocks are understood 
to be increasing to some extent, but the quantity of iron in store is 
now so staall that it is natural to anticipate a run upon the makers 
whenever trade shows any activity. 

The following are the current prices of Scotch makers’ pig iron :— 
Govan, f.o.b. at Glasgow, No. 1, 54s.; No. 3, 53s. 6d.; Carnbroe, 
No. 1, 60s.; No. 3, 57s. 6d.; Clyde, No. 1, 68s. 6d.; No. 3, 
58s. 6d.; Gartsherrie, No. 1, 69s.; No. 3, 59s. 6d.; Summerlee 
and Calder, Nos. 1, 71s. 6d.; Nos. 3, 61s. 6d.; Coltness, No. 1, 76s.; 
No. 3, 61s.; Glengarnock at Ardrossan, No. 1, 67s. 6d.; No. 3, 
57s. 6d.; Eglinton at Ardrossan or Troon, No. 1, 58s. 6d.; 
No. 3, 57s. 6d.; Dalmellington at Ayr, No. 1, 59s. 6d.; No. 3, 
58s.; Shotts at Leith, No. 1, 74s.; No. 3, 61s.; Carron at Grange- 
mouth, No. 1, 70s. 6d.; No. 3, 60s. 6d. per ton. 

There has been rather more demand for Scotch hematite, which 
is now quoted by merchants 67s. 6d. for delivery in railway trucks 
at the steel works. 

The shipments of pig iron from Scottish ports in the past week 
amounted to only 3888 tons, compared with 6377 tons in the cor- 
responding week of last year. 

About 600 tons of iron have been withdrawn from the stock in 
the Glasgow warrant stores, which reduces the total stock at the 
time of writing to 67,200 tons. 

The finished iron trade is quiet, and orders are difficult to 
obtain. In the steel trade there is fair employment at the works, 
but the outlook is by no means encouraging. 

In the coal trade there has this week been a large business in 
household sorts for home consumption, the very cold weather 
making the demand both general and urgent. On this account the 
coalmasters have been able to maintain their prices for household 
coals at almost the highest figures. The requirements of manufac- 
turers have also been increasing, although somewhat slowly. Ship- 
ments are not so satisfactory, the total from Scottish ports being 
fully 40,000 tons less than last week. In some directions, however, 
there has been a little more inquiry, and as freights are low it jis 
probable that a better business may be done in succeeding weeks, 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
AFTER my despatch last week a decided slump set in with sm all 


steam coal at Cardiff, the best selling as low as 7s.; while inferior 


qualities ranged as low as 5s. 6d. to 6s. 6d. It was fortunate that 
some contracts had been made before this droop in the market. 
Powley, Thomas, and Co., have again been successful, as on previous 
occasions, in securing large orders when prices were fairly good, 
One is for 100,000 tons small steam at 16f. c.i.f., this would be 
from 7s. to 7s. 6d., delivery to begin in March to Pallice. Another 
order for 15,000 tons to Bordeaux at the same figures. 

Other coals were weak at the end of the transactions on Satur- 
day, Monmouthshire coals went down 1s, per ton. The best, from 
the Western Valley, Cardiff shipment, sold at 17s, 3d.; seconds, 
lés. to 16s. 6d. 

Best steam ranged about 19s., and business for February was 
done at 17s. 6d. to 18s. 6d.; seconds kept up fairly well, 
February shipments, 18s., suggesting that no great fall, even for 
best, is immediate. 

Some degree of slackness in coal has been: caused by the 
stormy weather, and a good deal of damage to home and 
foreign vessels is reported. Swansea last week suffered even 
more than Cardiff, and the tota] coal export was under 30,000 
Of this total France took nearly half. This delayed ton- 
nage at port reacted unfavourably upon the collieries at 
Swansea, and at some pits only two days were worked. This 
was especially the case about Birchgrove. Newport has fared 
better than other Bristol Channel ports. Last week it despatched 
nearly 80,000 tons to foreign and 14,237 to coastwise destinations, 
On one day 15,000 tons were despatched, principally to Gibraltar, 
France, Algiers, kc. Ebbw Vale collieries are now rorygeae, J 
largely. Some of the principal coal business at Cardiff last wee 
was to Genoa—13,000 tons—and 4500 tons to Cape Town, which is 
beginning to figure well again. 

The New Drym Anthracite Collieries has been registered— 
£25,000 in £10 shares. 

Latest coal quotations on Change, Cardiff, this week were as 
follows :—Best steam coal, 18s. 6d. to 19s. 6d.; seconds, 17s. to 
18s.; drys, 15s. 6d. to 16s, 6d.; best small steam, 6s, 9d. to 7s. 3d.; 
seconds, 6s. 3d. to 6s. 6d.; inferior, from 5s, 6d.; best Monmouth- 
shire, large, 16s. 9d. to 17s.; seconds, 16s. to 16s. 6d.; best house 
coal, 18s. to 20s.; No. 3 Rhondda, large, 17s. to 18s.; brush, 15s. 
to 15s. 6d.; small, 12s. to 12s. 6d.; No. 2 Rhondda, large, 15s. to 
lds. 6d.; through-and-through, 11s. 6d. to 12s, 6d.; small, 6s. 6d. 
to7s. Both patent fuel and coke are on the down grade. Patent 
fuel, 16s. 6d. to 17s. Furnace coke, 21s. to 22s.; foundry, 23s. to 
24s. Freights fairly active. Italy weak ; Egyptian steady ; Port 
Said and Alexandria, 9s.; Rio, 14s. 6d.; Eastern, dull. 

The time is considered favourable for placing collieries and plant 
upon the market. In February the following properties are to be 
sold by auction:—At Pontardulais the West Merthyr Steam 
Colliery, 247 acres, partly freehold, with the whole of the plant 
and machinery. At Cwmbach, Aberdare, the whole of the colliery 
plant, and at Aberavon the Myrtle Hill Colliery plant. 

Swansea coal quotations this week indicated a drooping ten- 
dency in large, but a little more firmness in manufacturing 
qualities. Closing prices as follows:—Anthracite, finest hand- 
picked malting, 21s. to 23s.; seconds, 16s. to 18s.; best large, 14s. 
to l4s, 6d.; red vein lls. 6d. to 12s.; rubbly culm, 5s, 9d. to 
6s. 3d.; steam, 17s. to 18s. 6d.; seconds, 16s. to 16s. 6d.; bunkers, 
12s, 6d. to 13s. 6d.; small, 7s. 6d. to 8s.; house coals, No. 2 
Rhondda, 16s. 6d. to 17s. Patent fuel, 16s. to 17s.; sales of late 
have been brisk. Exports last week were over 10,000 tons. Coke 
firmer; furnace, 18s. to 20s.; foundry, 24s. to 26s.; pitwood, 
17s. 6d.; Cardiff from 14s. 9d. 

The leading Bessemer works continue busy on rails and plates. 
Guest, Keen, and Co. have secured an order for 6440 tons steel 
rails for the Mediterranean Railway. Last week 650 tons steel 
plates left Cardiff for Cadiz, and this week 1000 steel sleepers 
for Kilindini. Amongst the imports this week have been 
1993 tons steel billets consigned to Lysaght and Co., Newport, 
Mon., and 253 tons to L. D. Lewis. Monmouthshire ore has declined 
in price of late, and is now quoted at 16s. per ton c.i.f. Cardiff and 
Newport, Mon.; 160 tons iron plates came to Newport from Bristol 
this week, 100 tons iron from Wexford, and 310 tons old rails 
from Waterford ; 400 tons angles went to Belfast this week from 
Newport. 

Reassuring signs of vitality in the iron trade are to be seen in 
various quarters. The great furnace, No. 19, at Dowlais, is being 
put into good working condition, and at Briton Ferry a furnace 
was blown in on Monday. Prospects are not quite so satisfactory 
in the tin-plate trade of the Swansea Valley, and this week some 
anxiety was caused by the stoppage, temporarily it is hoped, at 
Cwmbwrla. 

On Monday it was noticed that the number of mills inactive 
totalled 24. These included the whole of the Duffryn and Fox- 
hole, and several at Beaufort and Pontardawe. The total make 
last week was 51,604 boxes ; shipments, 49,072 boxes. Stocks now 
consist of 106,252 boxes, as compared with 223,137 boxes last year, 
corresponding date. Llanelly despatched a cargo of tin-plates to 
Lydney last week. 

In the Swansea Valley tin bars are scarce, evidently from defec- 
tive American supply. Steel trade shows a little improvement. 
Spelter and copper work regular. British Weldless Works active, 
and engineering sheds and wagon-repairing works full of business. 

Trecynon tin-plate works were stopped this week for want of 


tons. 


rs, 

The Tredegar B shares are to be split up into fully-paid £1 
shares, if shareholders consent. The directors’ report is encourag- 
ing, but as regards iron the re-start at Tredegar Ironworks does 
not appear to be enduring. One furnace has now been blown out, 
and in the district it is feared that another may follow. It was 
generally understood before the re-start that some of the directors 
were in favour of shifting to the seaboard, but were overruled. 
Probably, like Rhymney and Plymouth, all energy will be directed 
into the collieries which represent a large average of fine coals, 
Tredegar coke also is in the front rank, and in good demand. 
The stoppage of the furnace at Tredegar has led to the partial 
stoppage of 300 men. 

Ebbw Vale has been importing ore largely this week from 
Lisbon, Engasteria, and Bilbao. Guest, Keen, and Co., and 
Cyfarthfa have also received large cargoes from Bilbao. Pig iron 
has come in freely from Millom, Ulverstone, Middlesbrough, and 
Barrow. 

On ’Change, Swansea, mid-week, there was a good deal of anima- 
tion. Buyers from various business centres were more numerous 
than of late, together with representatives of trades unions. This 
members regarded as hopeful for the future of the conciliation 
board, started by steel bar and tin-plate makers, The opinion of 
an authority was, that working in concert at such a time as 
the present was not only good policy, but notably necessary, 
against the increasing force of foreign competition. It was reported 
that the prices of raw materials were a little more favourable. 
Pig iron market showed a declining tendency. The lowest quota- 
tions given this week were as follows aes iron warrants, 
52s. 54d., 52s, 3d.; Middlesbrough No. 3, 46s. 9d.; hematite war- 
rants, 58s. 6d. for mixed numbers. 

Welsh bars, £7 to £7 5s.; angles at usual extras. Sheets, steel 
and iron, £7 10s. to £7 15s. at works. Steel rails, heavy sections, 
£5 17s. 6d. to £6; light, £6 to £7 f.o.t. These figures, it was 
remarked, should ensure a good demand, It is evident that iron- 
masters are making spirited efforts at a sacrifice. Tin bars remain 
the same. Bessemer steel, £5 5s.; Siemens best, £5 5s.; all 
delivered in district. Tin-plates: Bessemer steel cokes, 12s, 3d. to 
12s, 6d.; Siemens coke, 12s. 6d. to 12s. 9d.; ternes, per double 
box, 20 by 20 C., 24s., 26s., to 28. Big sheets for galvanising, 
6ft. by 3ft. by 30 g., per ton f.o.t., £9 15s.; finished black plate, 
£9 5s. perton. These figures were regarded as low. Block tin is at 
£122 15s. to £118. Lead quotations not given out. Spelter, 
£1810s. Copper, Chili bars, £71 10s. to £72 2s.6d. On the London 
metal market lead is re as easier. English, £16 2s, 6d.; 
Spanish, £15 10s, to £15 12s, 6d. Iron ores: Tafna, 16s, 6d.; 
Rubio, 15s. 6d. 

T note amongst the dividend announcements for the past year 


that the Rhymney Railway declares 74 per cent.; Barry, 5 per cent, ; 
and its other line to Glamorgan, ; Guest, Keen, and Co., an 
interim dividend to December 31st, 5 per cent, on preference, 74 
on original stock; Cardiff Railway, 3 per cent. on ordinary . 
Albion and Co., Cilfynydd, 10 per cent., making with the interim 
dividend 20 per cent. 

Sir E. Reed has been nominated as President for the Institute 
of Marine Engineers, Bristol Channel. 

Mr. I. Vaughan Stuart has been appointed out of thirty-eight 
applicants to the of general superintendent and 
resident engineer, Llanelly, Salary £300. 

Most, if not all, the large iron and steel works, with many other 
industries, will be closed on Saturday on account of the funeral of 
the late Queen. Pay is announced to be made at Cyfarthfa and 
Dowlais on Friday. A good deal of anxiety exists in the iron and 
steel districts with reference to wages, which, as in the North, are 
regulated by a sliding scale. The doubt expressed is whether, as 
in the North, the present rate will be continued until March, or 
cease earlier, the lowered quotations justifying such a course, 


NOTES FROM GERMANY. 
(From ow Correspondent.) 

WEAKNESS and depression increase in all the iron trades, 
Home demand has never been smaller than at present, and there 
is not the slightest indication of improvement noticeable. The 
next few months are sure to be quiet. Owing to a general and 
continued decrease in consumption in all the iron-producing 
countries, stocks have been rising rapidly, although makers of 
iron have reduced their output to the utmost degree. The 
accounts given of the work done in both the raw and the manu- 
factured iron trade are becoming more discouraging from week to 
week, and prices continue to move downwards. Generally, the 
present quotations are M. 6 p.t. lower than in December of the 
year now past, but in many cases the reductions agreed upon 
amount on M. 20 to M. 30 p.t., against what was paid in December. 
Silesian rolling mills are reported to have quite recently offered 
bars at South Russian ports at M. 100 p.t., in order to under- 
quote Belgian and Rhenish-Westphalian competitors, The above- 
named price means a reduction of M. 30 p.t. against last month. 
Ata late meeting of the sheet mill owners the billet convention 
has been requested to grant the export bounty of M. 15 p.t. that 
was hitherto given to the syndicate works only, also to works not 
belonging to a convention. 

Officially, the following prices are at present quoted :—German 
foundry pig, No. 1, M. 102; No. 3, M. 96 ; white forge pig, M. 90 ; 
basic, M, 89; German Bessemer, M. 100; spiegeleisen, M. 110; 
Luxemburg foundry pig, No. 3, M. 80; bars in iron, M. 140; the 
same in basic, M. 130; sheets, M. 140; Siemens-Martin plates, 
No. 1, M.170; No. 2, M. 150; all per ton at works. 

The production of pig iron in Germany, including Luxemburg, 
is statistically stated to have been, for December last year, 
720,790 t., of which 128,491 t. were forge pig and spiegeleisen, 
43,370 t. Bessemer, 410,783 t. basic, and 138,146 t. foundry pig. 
Output in November, 1900, was 710,018 t. ; in December, 1599, 
645,074 t. were produced. From January Ist to December 31st, 
1900, 8,351,742 t. were produced, against 8,029,305 t. for the same 
period in the year before. 

The German coal market continues in a firm position generally. 
Ata tendering for the pa of gas coal for the town of Char- 
lottenburg, near Berlin, inland pits reduced their quotations from 
M. 24 to M. 21 p.t., but English coalowners, offering at M. 19 p.t., 
secured the order. 

Merchant bars and boiler plates are in fair request on the 
Austro-Hungarian iron market, while for all other articles in iron 
or steel a falling off in demand is reported, List prices are as 
under :—Styrian white forge pig, 91 to 94 crowns ; grey Bessemer, 
96 to 102 crowns ; Hungarian white forge pig, 93 to 96 crowns ; 
Austrian bars, 180 to 210 crowns; boiler plates, 340 crowns ; 
girders, 185 crowns ; all per ton. These quotations are, however, 
only nominal, reductions being willingly granted in almost every 
instance, 

A precarious position still exists on the Belgian iron market, 
producers having not yet come to an agreement with the coke 
convention, and being consequently forced to maintain their old 
quotations of 65f. p.t. for Luxemburg forge pig, and 70f. p.t. for 

tharleroi forge pig, while the rolling mills cannot afford to pay 
more than 5df. or 60f. p.t. There is naturally no inclination 
shown to purchase more than is absolutely necessary, and very 
few orders have been booked since new year. Inland prices for 
merchant bars are 145f. to 150f. p.t., but consumers refuse to pa 
more than 140f. p.t. The same is the case with iron plates, whic 
are, officially, standing on 160f. p.t., while Martin-Siemens plates 
are quoted 180f., and plates in basic 170f. p.t.; but the shops and 
foundries only offer 155f., 165f., and 175f. p.t., and the plate mills 
as a rule take the reduced prices without hesitation. Export 
quotations are, of course, much lower still, and no business is done 
at more than 135f. to 140f. p.t. for bars No, 2; 140f. p.t. for iron 
girders ; and 155f. to 160f. or 170f. p.t. for the three different 
sorts of plates mentioned before. 

Export in iron and steel from Belgium during the year now past 
is stated to have been 100,000 t. less than in 1899. Deliveries of 
English and Scotch coal to the Ems ports have been considerable 
last year, amounting, according to the Rhenish- Westphalian Guzette, 
on 19,200 t., against 10,600 t. in 1899, and 11,900 t. in 1898. 

During the first eleven months of the past year 5,527,440 t. pit 
coal came to the Low Countries for inland consumption, against 
4,827,603 t. for the same period in 1899. Export in pit coal from 
Holland during the period above mentioned was 1,085,963t. for 
1900, against 564,913 t. for the same period in 1899, 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


Steam coal market easier. Prices forsmall are lower. House 
coal unaltered, but tonnage still keeps very scarce, Exports for 
week ending 26th were:—Coal, foreign, 78,007 tons ; coastwise, 
14,237 tons. Exports for week ending 29th were :—Iron ore, 6350 
tons ; manganese, 1500 tons ; pig iron, 1135 tons ; steel bars, 2178 
tons ; old rails and scrap, 410 tons ; brimstone, 270 tons ; pitwood, 
1920 loads, 

Coal: Best steam, 17s.; seconds, 16s. 9d.; house coal, best, 19s. ; 
dock screenings, 7s. ; colliery small, 6s. 6d. Pig iron: Scotch 
warrants, 52s. 3d.; hematite warrants, 57s. 8d., Middlesbrough, 
No. 3, 46s. 6d. f.o.b. Cumberland prompt. Iron ore, Rubio, 
lis. 6d. to 16s.; Tafna, 16s, 3d. to 16s. 6d. Steel: Rails, heavy 
sections, £5 17s. 6d. to £6; light ditto, £6 10s. tu £7 f.o.b.; 
Bessemer steel tin-plate bars, £5 5s.; Siemens steel tin-plate bars, 
£5 5s., all delivered in the district, cash. Tin-plates: Bessemer 
steel, 12s, 3d. to 12s. 6d.; Siemens, coke finish, 12s. 6d. to 12s. 9d. 
London Exchange telegram: Copper, £71 5s. ; Straits tin, £121 15s. ; 
Freights: steady 


Motor BicycLes,—At the meeting of the Society of Arts to be 
held in their rcoms, John-street, Adelphi, on Wednesday evening, 
the 6th of February, a paper on ‘‘Some Experiences with Motor 
Bicycles” will be read by Mr. Joseph Pennell. The paper will 
be illustrated with lantern slides, and by an exhibition of motor 
bicycles, includi among them the Werner, Singer, Bluhm, 
Derwent, and Holden machines. The Society will be glad to 
receive specimens of other motor bicycles for exhibition on the 
above evening, and the secretary will be pleased to send invitations 
to the meeting to any person who has had actual experience with 
such machines, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, January 16th. 


Tne stock market, especially with reference to 
railway securities, continues very active. The 
jocal banks have a surplus above legal require- 
ments of 22,000,000 dols. Loans show a decrease 
of 1,000,000 dols., and deposits increased 
14,300,000 dols. Money rates continue low. 
Bankers regard a gold export movement as 
probable, and 15,000,000 dols. is given as the 
probable limit. Last week’s sales of stocks broke 
all records. Sales, 8,600,000 shares, Reports of 
further railroad combination, The leading deal 
talked about is of the St. Paul - Erie - Great 
Northern-Northern Pacific combination. Specu- 
lation in railroad securities will probably continue 
because of two forces—first, the combinations in 
progress; and, secondly, the evidences of greater 
control of the financial leaders over the making 
and maintaining of rates. 

The iron and steel industry is gaining in 
activity, owing to the anxiety of buyers to be 
secure in material for the first half of the year. 
The Republic Iron and Steel Combination has 
been booking large orders for bar iron, much of 
it on account of car work. The Federal Steel 
Company has accumulated a large amount of 
business. The American Steel and Wire Company 
isin excellent shape. The American Tin-plate 
Company is entering upon a season of great 
promise. Jones and Laughlins have at least 
three months’ work on their books, and the 
Bessemer Pig Association counts on booking 
orders for 1,000,000 tons material within a few 
weeks, Several steel mills will be erected this 
year outside of the existing combinations. 

Blast furnace building is being hurried to com- 
pletion. The Carnegie pipe and tube enterprise 
at Conneaut, on Lake Erie, is the latest sensation. 
Several million dollars will be invested in blast 
furnaces of somewhere from 700 to 1000 tons 
capacity each per day, according to reports, 
with mills of immense capacity. This enterprise 
threatens every tube plant by reason of capacity 
and cost of production. Inquiries from trans- 
atlantic sources for furnace and mill supplies 
seem to indicate that recent concessions ‘anaa 
are not sufficient to restrict exports to any extent. 
It is merely a question as to how much profit 
American makers are willing to accept on orders. 
There will be a greater addition to mill capacity 
this year than during any one former year. 
Those who control ore supplies have the key of 
the situation. The advisability of establishing 
large steel plants on the Pacific Coast, in the 
South, and along the Lakes are being quietly 
figured upon by railway officials and _ steel 
makers, and capitalists who recognise that 
wie facilities may not be equal to demand. 

ere are a great many interesting schemes and 
enterprises under consideration, some of them 
good, some risky. Extraordinary developments 
are on their way. One of them being competition 
from sources outside of the great combinations. 
None of them are absolutely safe as investments. 


LAUNCHES AND TRIAL TRIPS. 


FARMAND, steel cargo steamer; built by, 
laxevaags Engineering and Shipbuilding Com- 
pany, Bergen ; to the order of, O. and A. Irgens ; 
dimensions, 256ft., 36ft., 19ft.; engines, triple- 
expansion, 700 indicated horse - power; trial 
trip, January 22nd ; 104 knots. 

Conway, steel screw steamer ; built by, Irvine’s 
Shipbuilding and Dry Docks Company, Limited ; 
to the order of, Sir C. Furness for L. R. Conner 
and Co., West Hartlepool ; dimensions, 360ft., 
47ft. Yin., 30ft. 2hin.; engines, triple-expansion, 
25in., 4lin., 67in., by 45in. stroke, pressure 
165 constructed by, Richardson's, Westgarth, 
and Co., Limited ; trial trip, January 23rd ; 12 
knots, 

LILy, f iger ferry st ; built by, John 
Jones and Sons, Limited, Liverpool ; to the order 
of, the Wallasey Urban District Council ; dimen- 
sions, 160ft., 42ft., 11ft. 6in.; to carry, 1800 pas- 
sengers ; engines, twin-screw four-cylinder triple- 
expansion ; constructed by, the builders ; trial 
trip, January 23rd ; 11°86 Sate 

Mystic, steel screw collier; built by, C. S. 
Swan and Hunter, Limited ; to the order of, C. 
T. Bowring and Co., Limited ; dimensions, 359ft., 
46ft. }in., 30ft. lin.; to carry, 6000 tons dead- 
weight ; engines, triple-expansion, 234in., 39in., 
66in., by 48in., pressure 180 lb.; constructed by, 
Wallsend Slipway and Engineering Company, 
Limited ; to carry coals between Louisberg-— 
Nova Seetia-~end Boston, U.S.A.; trial trip, 
January 23rd ; 12 knots. 

CORNEILLE, steel screw cargo steamer ; built 
by, Sir Raylton Dixon and Co., Limited ; to the 
order of, Société Générale de Houilles Agglo- 
meres ; dimensions, 282ft. 8in., 40ft., 20ft. 6in.; 
to carry, 3000 tons deadweight ; engines, triple- 
expansion, 204in., 33in., 56in., by 36in., pressure 

Ib.; constructed by, Richardson, Westgarth, 
and Co,, Limited ; trial trip, January 28th. 
NASSORIA ; built by, Wm. Gray and Co., 
Limited ; to the order of, Hamburg-America 
Linie, of Hamburg ; dimensions, 362ft., 49ft. 6in., 
28ft. 3in.; engines, Mudd’s quadr1ple-expansion, 
five cranks, l7in., 24in., 34in., 42in., 42in., by 
42in., pressure 268 lb.; constructed by, Central 
— Engineering Works ; trial trip, January 


TRADE AND BUSINESS ANNOUNCE- 
MENTS. 


WE understand that Mr. Herbert Lindley, late 
of Browett, Lindley, and Co., Limited, of “Patri- 
croft, has accepted the position of general manager 
to Galloways Limited, Manchester, who are taking 
up the construction of high speed engines for 
electric installations, 

ON 15th November, 1900, at a meeting of the 
trade in Glasgow, it was decided to form an 
association. This has now been carried out under 
the name of ‘‘ The .ottish Electrical Contractors’ 
Association, Glasgow Ventre,” with a membership 
of over thirty. Mr. Jas. M. Davies, jun., C.A., has 
been appoirted secretary ; his address is 168, St. 
Vincent-street, Glasgow, 


THE PATENT JOURNAL. 
Condensed from “The Illustrated Oficial Journal of 
Patents.” 

Application for Letters Patent. 

*,* When inventions have been ‘communicated " the 
name and address of the communicating party are 

printed in italics. 
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1168. Batu for Tontnc Puotocrarus, J. A. Hicks, 
London, 

1169, Jorn’ SECTIONAL VEHICLE Tre, D. J. C. Bryan, 
London. 

1170. for Cycies, F. Cooper, 
Bristol. 

171. 
eos. 

1172. Looms, D. Crowther and L. and C. Glover, 


Tires for Bicyetes, A. A. Wade, 


Leeds. 

1173. Means for Enricuine Gas, J. H. Hartridge, 
Leeds. 

1174, SicuTisa Fire-arms, L. K. Scott, Farnboro’, 


ants. 

1175. Ventctes Drawn by Horses, T. Wolstenholme, 
Bradford. 

1176. Winpinc Macuiyss, E. Smith, Bradford. 

1177. BicycLe Wueet, H. F. Rogers and A. C. Wright, 
London. 

1178. Exuaust Steam Expanper, G. Walker, Black- 


burn. 
1179. Pick for Miners, J. O. and W. Davis, Aber- 


cynon. 

1180. Joints and Covupiines for Pirgs, 8. W. Wells, 
Keighley. 

1181. Swircnes, A. Spark, Aberdeen. 

= Pouttry Run, H. Hearn, Smethwick, Stafford- 
shire. 

1183. Takino Panoramic Views, E. T. Driffield, Liver- 
pool. 

1184. Curtinc Macuines, W. R. and A. Robertson, 
jlasgow. 

1185. Sounp Action for PiaNorortE, A. Bates, 
Oldham. 

1186. PoWER-TRANSMISSION MECHANISM, J. Weller, 
London. 

1187. Jomnts for Pipes, A. Eadie and J. Tannahill, 
Glasgow. 

1188. CorrucaTep Furnaces for Steam Borcers, J. G. 
Beardmore, Glasgow. 

1189. Carson Brusa F. W. Stansfield, Dun- 
ham Massey, Cheshire. 

1190. Vices, O. Gopffarth, Liverpool. 

1191. Heatine Core Stoves, W. B. Haigh, Oldham. 

1192. EscapEMENT for Watcues, R. Glaser, Charlotten- 
burg, Berlin. 

1198. Apparatus for ELectric CuRRENT, R. Haensel, 
Charlottenburg, Berlin. 

1194. Necktie Fasteners, M. Dudzus, Berlin. 

1195. Aperaratvus, T, E. and J. W. Jones, 
Berlin. 

1196. Sarety Sautrers, G. Orth, Jena, Germany. 

1197. for Drivine Putteys, W. T. Parrack, 
London. 

1198, WeatHer Exciuper, J. Mulrooney, Burnley. 

1199. Exuavust Pipes, F. Maranville and W. Warden, 
London. 

1200. Tennis Rackets, F. H. Ayres and E. C. Spencer, 
London. 

1201. SincGLE-RaIL Rai_ways and Carriaces, E. R. Ross, 
London. 

1202. Apparatus for Pressinc Trousers, H. F. Green, 
London. 

1203. Deciverinc Water and Preventinc Waste, 
8S. M. Rutnagur, Manchester. 

1204. Mure Spinnino Macutvery, I. Briggs, jun., Bir- 
mingham. 

1205. Lire Protector for Srreet Trams, G. A. Staf- 
ford, Erdington, Warwickshire. 

1206. Portas_e Lamps, A. H. Thompson, London. 

1207. Tonas, G. A. Edman, Birmingharo. 

1208, Stones from Pir Coat, F. Allard, 


ndon. 

1209. Locxtnc Carriacge Doors, W. J. V. Addison, 
London. 

1210. InvaLip's Caarr, M. A. CohuandS8. 8. Bromhead, 
London. 

1211. Expanpinc Butiets, W. B. Wallace, Enfield 
Lock, Middlesex. 

1212. Macutng for Currinc Rupper, M. E. Melsom and 
G H. Griffin, London. 

1213. DispLayine Currs in SHow-Rooms, W. Heritage, 
London. 

1214. Atracnine Scytnes to their Harts, J. Kalb, 
London. 

1215. Rorary Morors, C. Casman, London. 

1216. MecHANICAL Sanp-Box, G. and A. Little, Bir- 
mingham. 

1217. Cups, T. Morton, Birmingham. 

1218. Macuines for Napkins, E. Colon, 
London. 

1219. Motor, H. L. Todd and J. Dunham-Massey, 
London. 

1220. Patrerns for Watt Papers, H. MacKintosh, 
Liverpool. 

1221. Burrons, G. C. Dymond.—{@. Miglioretti and G. 
Maffei, Italy.) 

1222. for Roastinc Megat, &c., H. Eberts, 


ndon. 
1223. Reteastnc Doors of Carriacgs, G. W. Johnson, 


ndon. 
1224. Receivinc Erectric Waves, RP. B. Schaefer, 
London. 
1225. Sicnats, J. C. Schiifer and Co., and E. Marx, 
London. 
1226. ATracHMENT for Sewinc Macurngs, J. Livinger, 


London. 

1227. Device for MoisTENING Enve.opss, G. Edwards, 
London. 

. Pepat Cranks for Vetocirgpes, Johnson, 
London. 

1229. Tires for VentcLe Wuerts, A. M. Levy, 
London. 

1230. PLaninc Macurnegs, W. G. Potter, London. 

1231. Controtiinc for Enoines, G. Donkin, 
London. 

1282. EvectricaL MEASURING INsTRUMENTs, H. T. 
Harrison, London. 

1288. Propuctnc Giass ArRTicLEs, P. T. Sievert, 
London. 

1234. Apparatus for MANUFACTURING Nitric ACID, 
A. Bloxam.—(Chemische Fabrik Rhenania, Ger- 
many. 

1235. Apsustinc Parts of Macurngs, F. Ludloff, 
London. 

1236. PowER- TRANSMISSION Devices, G. Hercher, 
London. 

1287. for CuRRENT from OvER- 
HEAD Wires, W. H. Wheatley.—(H. Dufray and Co., 
France,) 

1288. Spirroons and Wasu-sow L. F. Lerchner, 
London. 

1239. SappiEs, A. Stowasser, London. 

1240. Furi Frepers for Furnaces, G. Mourraille, 
London. 

1241. Skates, A. Fenwick, London. 

1242. Puorometer, J. F. Simmance and J. Abady, 
London. 
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1248, Beit Sairrer for Arn Compressor, C. L. Burdick, 


mdon. 
1244, Sprayine InstRuMENT for Liquip, C. L. Burdick, 
London. 
1245. Rakes for Sortinc and Movine Coat, E. C. 
Theedam, Dudley. 
1246. Havine Boats on Canas, A. J. Ash, London. 
1247. Apparatus for Osrarninc Power, E. Day, 
Glasgow. 
1248. BgAN Preparation, E. J. Dawson, Glasgow. 
1249, Kerrie Lips, F. E. Macleod, Glasgow. 


1250. Fixinc Hanpugs to Doors, R. R. Harrison, Bir- 
mingbam. 
1251. Trencuine Jack, C. Walton, Sheffield. 
1252. HorsesHogs, R. Heath, Huddersfield. 
1253. SprraL TANGENT WHEEL for Cycties, L. Redpath 
and J. Beaman, Sunderland. 
1254. Taxine up the Siack of Betts, J. N. C. Ray, 
Norwich. 
1255. Varytnc the Gear of Macuinery, J. N. C. Ray, 
Norwich. 
1256. Vermin Catcner, J. Capeling and F. Small, 
Deal. 
1257. Lapper Fire-gscares, W. Rose and E. J. Moore, 
Manchester. 
1258. Cow.s for Cummneys, J. Cachrane, Glasgow. 
1259. CoLiapsipLe Box, 8. W. Gillett.—(0. Zucker, 
Germany.) 
1260. SLEEPERS for PERMANENT Way, G. C. A. Wilkins, 
Manchester. 
1261. Maoyiryina RecorpED Sounpwaves, W. and F. 
W. Donisthorpe, Kintbury, Berkshire. 
1262. Rattway Cuarrs, A. E. Muirhead, Glasgow. 
1268. Quiits, E. M. Payn, London. 
1264. Coamper Seat, H. Edwards, London. 
£65. POWER-TRANSMITTING APPLIANCES, J. Moorhouse, 
Manchester. 
1266. PorTLanD Cement, R. B. Rigby, West Thurrock, 


Essex. 
1267. PREPAYMENT ELEctRiciTy Meters, E. Schattner, 


ondon. 

1268. Dress Surevps, F. K. Moth, London. 

1269. PapeR-puNcHING Macnines, F. Soennecken, 
London. 

1270. Macutne Toots, F. C. Hornbuckle, London. 

1271. Srencit Printinc Macuing, D. Gestetner, 
London. 

1272. Apparatus for Heatinc by Steam, J. N. Russell, 
London. 

1273. Apparatus for Heatine by Steam, J. N. Russell, 
London. 

1274. MusicaL Instruments, J. Vale-Lane, London. 

1275. Motor Roap Veuicies, W. H. Kitto, London. 

1276. Toy, G. C. Dymond.—( Beckmann and Uhlmann, 
Germany.) 

1277. PeriopicaL Suvuttinc orF Device, J. Konegen, 

iverpool. 

1278. Macuings for Mgasurinc Lenotnas, T. Burgess, 
L. H. Renshaw, and J. J. Burgess, Manchester. 

1279. Construction of Diz Heaps, H. Wharton, Bir- 
mingham. 

1280. M. J. P. O'Gorman, London. 

1281. Trouser Stretcuer, G. V. Rowden, London. 

1282. Macuinges for Makinc Boxes, W. H. Butler, 
London. 

1283. AUTOMATICALLY GENERATING ACETYLENE Gas, M. 
Martin, London. 

1284. SecurinG Hat-prns in Hats, A. Reiner, London. 

1285. Dyginc, C. D. Abel.—(Actien-Geaellschaft fiir 
Anilin-Fabrikation, Germany.) 

1286. CLeaninc Wirg, J. B. Fleming and F. W. 
Henninger, London. 

1287. Car Seats, P. M. Kling, London. 

1288. Vatves for WarTer-cLosets, J. Beresford Bir- 
mingham. 

1289. Strippinc CarpiInG ENGINE F tats, W., T. W. H., 
and P. C. Philipson, London. 

1290. Co_Lars for Horses and like ANIMALS, 
G. Holmes, London. 

1291. AppaRaTUS for PHOTO-MECHANICAL PRINTING 
by ArtiriciaL Licut, A. V. Cristiani-Mayall, 
London. 

1292. Packetinc Macurngs, E. Questor, London. 

ImproveD Lever Hook, R. E. Raven, 
London. 

1294. TaLkrnc Macutine Recorp Discs, W. L. Wise.— 
(A, N. Petit, United States.) 

1295. Stop Morions for Twisttnc Frames, J. G. 
Lorrain.—(L. Gaggero, Italy.) 

1296. CoupLincs for Trucks, G. J. Belling- 
ham, London. 

1297. CirnicaL THERMOMETER CasEs, N. J. Butler, 
T. Minty, and J. b. Bright, Brighton. 
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1298. Popr’s Vento-nyaio Sock for Boots, G. F. 
Pierce, London. 

1299. InpucING DravGuT in Frrepiacgs, A. Taylor, 
Manchester. 

1300. Reparninc Gas Pipes, H. E. Maltby and H. 
Ratcliffe, Derby. 

1301. Wacon ApprREss Frame, J. Mabbett, Berkeley, 
Gloucester. 

1302. Friction CLiutcu Boxss, A. G. Barrett and O. 
Clayton, Bradford. 

13038. Pumprnec Enoines, E. Howland W. W. Attwood, 
London. 

1304. Devices for FasTENING Betts, M. Brooke, Liver- 


1305. Dry Seat for Tramcars, E. L. Bingham, Don- 


caster. 
1306. STEERING CorREcT MacNeric Courssgs, F.S. Pett, 
ver. 

1307. DetacHaBLE Locks for Cigar Boxgs, M. Chap- 
man, London. 

1308. Couptincs for Pipes, &c., A. Powell, Man- 
chester. 

1809. Brakes for Raitway Cars, W. Smithson, 
Stockton-on-Tees. 

1310 Horse J. W. Barnes, ay 

1811. Srraps, BrxLts, Banps, &c., J. . Barnes, 


Liverpool. 
1812. LLocxtne Joints, A. J. Simpson, 
Redditch 


ditch. 
1813. Stanps for AERATED WaTER SyPHON Bott 
A. J. Pepper, Birmingham. 
1814. CHARGING SENSITISED Piates, F. H. Gordelier, 
Boscombe, Hampshire. 
1315. Nuts and Wasners, A. J. Wheatley, Birming- 


ham. 

1316. Improvep Pipe Jornts, A. Sharer.—(A. F. Shaver, 
Russia. 

_ Rotary Enoryes, D. Morell, Man- 
chester. 

1318. Friction CLutcn, F. Lehmann, Berlin. 

1319. Automatic IontTER for INTERNAL CoMRUSTION 
Ener H. C. Baines, Sherborne, Dorsetshire. 

1320. ATTacHING Letrers to Boptgs, E. Caesar, New 
York City. 

. Transmission of Pictures, 8. Cowper-Coles, 
London. 

1322, Prosectites for OrpNaNCE, A. Reichwald.—(F. 
Krupp, Germany.) 

1323. Compounp Fesgs, A. Reichwald.—(F. Krupp, 
Germany.) 

1824. Gas-INFLATED WHEEL for VeHIcLEs, E. 
Gorleston-on-Sea, Suffolk.) 

1825. Roap VEHICLES PROPELLED by Steam, 8. Straker, 
London. 

1326. VIOLONCELLO Enp C. Parker, 
London. 

1327. AppLIANces for Testrinc Drarys, A. J. Collins, 
London. 

1328. Couptines of Rartway Carriaags, A. L. J. Tait, 
London. 

1329. CrrcuLaR H. Wildt.—(/. 
Brinton, United States.) 

1330. Exectric C. A. Allison.—(The Pen- 
berthy Injector Company, United States.) 

1331. Domestic FirepLtaces, The Masbro’ Foundry 

Company, Ltd., A. Habershon, and H. Boardman, 
Rotherham. 

1832. Unpatina Raw Corton, 8. Ecroyd and E. E. 
Marsden, Manchester. 

1333. CoLLEcTING Souventrs, A. Aurich, Berlin. 

1334. IMPROVED GARMENT SusPENDER, R. Borrmann, 
Berlin. 

1835. Spoons, A. Wagener, Berlin. 

1336. Automatic Pumps, J. G. Statter, London. 

1337. CoLLAPsIBLE Bust Forms, J. F. and A. Gems, 
Cobham, Surrey. : 

1338. Prorecrep Curtain Buinps, A. W. Rodger, 
Anerley, Surrey. 


Traps for Vermin, A. A. Cruickshank, 
pat 


on. 

1340. Recisterinc Maximum CURRENTS, 
A. W. Brown, London. 

1341. Wiyz, H. R. Smith, London. 

1342. Cuarr Stirrers or Cieaners, J. D. Middleton, 
Dunstable. 

1343. Woven Fasrics, H. Sarafian, London. 

1344. Iourrion for INTERNAL ComBUSTION ENGINES, 
G. H. Hughes, London. 

1345. Heat and Separator for Heatine and 
Coo.ine App.ications, J. Frick, London. 

1346. and Detiverine Paver, A. E. Gosnell, 
London. 

1347. Device for TeLkrHoNE ExcuancE Systems, J. E. 
Kingsbury.—(The Westera Company, United 
States ) 

1348, ReMoviNG OpsTACcLes from Cars, M. J. Tompkins, 
Birmingham. 

1349. ALLEVIATING Sickness, E. O. Dunne.—(J/. W. 
Dunne, France.) 

1350. Groves for Lapiss, G. Hughes.—(B&. Dickins, 
Tadia.) 

1351. Bers for Contcat Purigys, &e., C. Scholtz, 
London. 

1352, Brakes for WHEELED VeunictEes, H. A. Davis, 


London. 

1353. Time Recorper, G. Harrison.—(J/. Auer, Dnited 
States. 

1354. for Boots and A. Cabus, 


mdon. 

1355. Propucinc an Iprication Spray, O. Kraus, 
London. 

1356. Mintmisinc the Expanprnc of Pavement Cover- 
tnos, A. Selby, London. 

1357. Makinc and Propuctnc CoLourtnc Marrer, J. 
Y. Johnson.—(The Badische Anilin and Soda Fabrik, 
Germany.) 

1358. Manuracturinc CoLourinc Matrers, J. Y. 
Joh ‘he Badische Anilin and Soda Fabrik, Ger- 


many.) 
1359. Mecuanicat Motion, A. A. Common, London. 
1360. Ts Lescopes for Sichtinc Orpnance, A. A. 
Common, London. 
1361. Toots for SHEARING Purposes, J. K. Stewart, 
London. 
1362. Paps for Hoors of Horsgs, &c., W. J. Kent, 


London. 
1368. NoN-REVERTING WATER-WHEEL, J. T. Moate, 


on. 
1364. DecorRaTING WEARING APPAREL, S. Roscnberg, 


ndon. 

1365. Teacninc Music, W. P. Thompson.—(&. L. 
Fraisher, United States.) 

13¢6. CoLours for Printine, A. Hoz, 
Liverpool. 

1367. Cinper Cars for Bast Furnaces, E. A. Weimer, 
Liverpool. 

1368. Cinpgr Cars for BLast Furnaces, E. A. Weimer, 
Liverpool. 

1369. VaLve Mecuanism, G. A. Bronder, Live! 1. 


1370. ForcgD METALLic StRucturgEs, J. T. Wilson, 
Liverpool. 

1371. Rartway CaRRiacE Coupiines, Salzmann, 
Manchester. 

1372. Gas and Exxecrric Meters, J. W. Wedderbu-r, 

ndon. 

1373. Locxine for Botts, M. Donally, London. 

1374. Dryinc Moist TextTite Faprics, P. Hahn, 
Lond 


mdon. 

1375. Manuracture of Cast Iron, G. Grunaucr, 
ndon. 

1376. ManvuractuRE of Wrovucut Iron, D. Davies, 


mdon. 
1377. Brakes for VEHICLES, J. Bowman, 
ndon. 

1378. Foop for Horsss, A. Feller, London. 

1379. BLown Ow, P. H. Joselin and J. Crichton, 
London. 

1380. Water Merers, G. Hookham, London. 

1381. Ammunition Hoists, A. T. Dawson and J. 
Horne, London. 

1382. Courtine Pipes to Marys, &c., F. Albrecht, 
London. 

1383. TuRNTABLEs, P. Best, London. 

1384. MecHanism for PatntiInc MacuIngs, K. 
Sonntag, London. 

1385. SuLpHURIC ANHYDRIDE, O. Imray.—(Farbirerk« 
rormals Meister, Lucius, and Briining, Germany.) 

1386. OxrpIsInc Woop Mixturss, A. Kronstein, 
London. 

1387. Process for THICKENING Woop O11, A. Kronstein, 
London. 

1888. CrrcuLaR Frame Macutings, A. G. Bloxam.— 
(The Firm A. and E. Henkels, Germany.) 

1389. Frosting ARTIFICIAL FLowers, F. Kriiel, 


London. 
1390. ManuracruRE of Brewtnc Svaar, J. Clark, 


mdon. 

1391. Maritime Lirg-savinc Devices, H. Aylmer, 
London. 

1392. KitcHEN Ranoss, G. Swann, London. 

1393. ConceNTRATING AppaRatcs, G. C. Marks.—(4. 
Hanzete'le-Chapuis, France.) 

1394. AccELERATION Devices, The British Thomson- 
Houston Company, Limited.—(4. @. Davis, Unit ¢ 


States.) 

1395. Stamps fur Papers, E. B. Koopmm, 
London. 

1396. Wriretess TeLteorapHy, A. J. Boult.—(M. 2&. 
Garcia, France.) 

1897. AuToMaTIC FLUSHING CisTERN, W. H. Thompson, 
Glasgow. 

1398. AUTOMATIC FLUSHING CisTeRN, W. H. Thompson, 
Glasgow. 
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1399. TREATMENT of Zinc OxipEs, W. B. Middleton, 
London. 

1400. Swircnes, H. Nunns, Halifax. 

1401. ConTROLLING APPARATUS for Exectric Lirrs, J. 
S. Stevens, C. G. Major, and E. C. and P. H. Stevens, 
London. 

1402. Hooks, D. Stretch, Liverpool. 

1403. Propuctnc Copper Tusrs, 8. Cowper-Coles, 
London. 

1404, DIFFERENTIAL VALVE, R. L. Ross, Portrush, Co. 


Antrim. 
1405. Domestic and like Frrepiaces, H. Wilcke, Liver- 


1406. Covpiincs for Tuses, J. E. Sheldon, Birming- 
h: 


am. 

1407. Buiackrnc for Boots, J. Wilson, 
Glasgow. 

1408. Toon Fastevers, L. W. de Grave and H. Davies, 
Derby. 

1409, Prorectinc Cover for Fexpers, H. W. Ridsdale, 
Manchester. 

1410. J. T. Johnson, Manchester. 

1411. Fotpinc Lapper, P. Bracegirdle, Southwick, 
Sussex. 

1412. Tires, 8. Treverton and J. Mitchell, Middles- 
brough. 

1413. Buckets, 8. Mendel, Manchester. 

1414. Metnop of JomntiInc 
Lambie, Glasgow. 

1415. Propuctnc Livixe Pictores, T. Ryan, jun., 
Liverpool. 

1416 Apparatus for FLusHine CisTERNS, W. Ross, 
jun., G 

‘Hypeavtic Mars Revrer Apparatus, J. C. 
Belton, Chester. 

1418, Houprrs, J. F. Weldon, Glasgow. 

1419, AIR-DRAUGHT PRopELLING AppaRaTts, E. J. and 
B. C. Newmarker, Glasgow. 

1420. Winpow Sasues and Frames, W. J. Lewis, 
Bristol. 

1421. Srretcuine Devices, J. Liddle.—{The W. S. Nott 
Company, United States.) 

1422. Suip Lappers, J. Stevenson, Stewarton, Ayr- 
shire. 

1423, WHEEts of A. L. Summers, London. 

1424. Rait Boyps, M. M. Wood, London. 


Ratts, H. H. 
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for Sroprrna Runaway Cars, F. Schin, 

orlin. 

1426. Rattway Tracks without SLegpers, T. Biereau, 
Berlin. 

1427. Hycrenic J. Taylor, Londen. 

1428. Skewers for Meat, F. G. Griffith, Cowbridge, 
Glamorganshire. 

for Carvine Forks, A. Shaw, Hudders- 


field. 

1430. NON - REFILLARLE Borries, A. J. Howard, 
London. 

1431. Fororinc Macniyg, G. A. Ryder and E. Hollings, 
London. 

1482. Buoy Lamps, L. Wing, London. 

1433. Automatic Va.ve, W. H. Buskell and L. R. 8. 
Tomalin, London. 

1434. Packages, A. J. Boult.—(@. L. Zucker, United 
States.) 

1435. Fotpino Tasies, E. Atkins, London. 

1436. Woven Fasrics, C. H. Gray, London. 

1487. Rotary Recrprocatine Enorngs, W. D. Williams 
and J. H. Stephens, London. 

1488. — of Decoratep Lacr, E. E. Gaunier, 

mdon. 

1489. Dupiticatinc PHonocrapuic Recorps, B. J. B. 
Mills. — (National Phonograph Company, United 
States.) 

1440. Composition for PHonoGrapuic Recorps, B. J. 
B. Mills.—(National Phonograph Company, United 

States.) 

1441. for Carriacss, R. H. Death, London. 

1442. Avromatic DELIVERY Macuings, F. Lee, London. 

1443. Ave Lirree, F. McLean, London. 

1444 Detivertne Toorn-picks, G. F. Hewitt, London. 

1445. Drvyine Cans, A. A. Hunting and G. 8, Hooker, 
Londor. 

1446. Corset, A. Thomas, London. 

1447. Macuines for Makino Papgr Boxes, H. H. Lake. 
—(Merrell-Soule Company, United States.) 

1448. Macuines for Cans, H. H. Lake.— 
(Burt Labelling Machine Company, United States.) 

1449. BALANcrD VaLves for Explosion 8. H. 
Dyer, London. 

1450. Boxgs for the DispLay of Necxtiss, C. Perry, 
London. 

1451. Sprep and Gear, J. H. 
Pick, London. 

1452. Horsgsnors, W. G. and C. A. Brooks, London. 

1458. Rartway APPARATUS, G. Jefferies, 
London. 

1454. EXHIBITING ADVERTISEMENTS, E. Hider, London. 

1455. Fires for Lerrers, J. Walker and Co., Limited. 
—(The Belipse Office Furniture Company, Canada.) 

1456. Botts and Nuts, R. V. Price, London. 

1457. for Cicarettes, &c., B. Bloom, 
London, 

1458. ANTI-FoULING ComposITION for Bottoms, 
F. J. Hansen, London. 

59. Giass Mirrors, E. Wagner and G. Lorenz, 
London. 

1460. Wooprn Prctueys, A. Peter, London. 

1461. TeLecrapuHic Revays, E. Ducretet, London. 

1462. Grroscopic Apparatus, W. H. Lock and M. Barr, 
London. 

1463. ATTacHMENTs for Sewinc Macurygs, J. C. Moore 
and The Patent Sewing Machine Attachments Pur- 
chase Syndicate, Limited, London. 

1464. CaRD-sETTING Macuines, W. P. Thompson.—(0. 
Arnold, United States ) 

1465. Inpicators, P. H. Rosenkranz, Liverpool. 

1466. Trams, T. E. C. Wilson, Liverpool. 

1467. GLANDULAR EXTRACTIVE Propucts, J. Takamine, 
Liverpool. 

1468. ELecrromotors, W. B. Hodgetts, Manchester. 

1469. Spurs, R. J. Smith. —(J. W. Wiseman, New 
Zealand.) 

1470. X-Ray Focus Tupss, H. W. C. Cox, London. 

1471. Execrric Arc Lamps, L. F. Bogia, jun., 
London. 

1472. Printinc Macuines, H. E. Newton.—(R. Hoe, 
United States.) 

1473. Burners for INcANDESCENT Gas, W. T. Sugg, 
London. 

1474. Lamps for Pootocrapny, A. L. Adams, 


mdon. 

1475. Prorocrapnic Camera, A. L. Adams, 
London. 

1476. Paorocraps Distance Recorper, A. L. Adams, 
London. 

1477. Rattway, H. H. Lake.—(A. Leschan and 
Sons Rope Company, United States.) 

1473. Expioston Motors, P. Castex, London. 

1479. Stakep Line, H. H. Lake.—(D. Wachtel and Co., 
Germany.) 

1430. Pumps, H. Hoerbiger, London. 

1481. for Makina Tupgs, J. Gieshoidt, 

mdon. 

1482. Burninc Putverisep O. Imray.—(W. J. 
oo W. A. Mears, and G. S. Emerich, United 
States. 

1483. Justiryina Lines of H. J. 8S. Gilbert- 
Stringer, London. 

1484. of Metal, 8. O. Cowper- 
Coles, London. 

1485. ELECTRICAL MEASURING INSTRUMENT, H. P. Ball, 
London. 

1486. Carco VessE.s, F. A. Fernez and L. J. Brewer, 
London. 

1487. Propuctnec Prints, D. G. MacRae and H. Soar, 
London. 

1488. Measurinc InstruMENTS, H. Brooker and W. 
J. Russell, London. 

1489, AERIAL NAVIGATION Macuing, J. H. Dillon-Gregg, 
London. 

1490. Packrye Cigarette Movutupigces, L. B. Baron, 


mdon. 
1491. TreaTinc Oxipes, C.G. Sudre and C. V. Thierry, 


on. 
1492. Briquette J. W. Mackenzie.—(&. 
Schorr, Germany.) 
1493. for Gas Retorts, J. West, 
ndon. 
1494 SupeERHEATERS and FreED-waTER HEATERS, J. 
‘owan, London. 
1495. or Scrusser, B. D. Knickerbocker, 
mdon, 
1496. Distrisutinc Typr, G. C. Marks.—(A. A. Low 
and J. Breakev, United States.) 
1497. Separatine from Liguips, O. Ohlsson, 
London. 
1498. SELF-CENTERING Device for VEssELs, O. Ohlsson, 


1499. AuTtomaTIc SHart-couPLING Device, O. Ohlsson, 
London. 

1500. Prosectices, J. A. Wilding, London. 

1501. Foss Ciamps, J. A. Wilding, London. 

1502. Macuine for Cotrinc Gikpers, &c., H. John, 
London. 

1508. Invoice Wrappers, J. Tyndall and R. T. Hull, 
London. 

23rd January, 1901. 


1504. Governinc Extecrric Currents, A. W. Gattie, 
London. 

1505. Fire-atarm, E. Barnard and H. Stedman, 
Christchurch, Hants. 

1506. Arc Lamps, W. Routledge, Newcastle-on-Tyne. 

1507. ATTACHING BgpsTEaps, &c., Rats, E. Madeley, 
Dudley. 

1508. SPARKLING Fireworks, F, J. Bishop, Bristol. 

1509. Frame for HoLpInc NEwspaPERs, G. Napier, jun., 
Southampton, 

1510. Cuntatn Hooks, J. Boyd, London. 

1511. Manuracturinc Hats, E. J. Roberts, Liver- 
sedge, Yorks. 

1512. Puzztx, B. Draper, Liverpool. 

1518. Seir-actixe J. Hetherington and Sons, 
Limited, and F. Moss, Manchester. 

1514. Heap Suarts, G. M. Hocknell and H. B. Bar- 
low, Manchester. 

1515. Exuaustine Vapours, T. G. Webb and Webb's 
Patents, Limited, Manchester. 

1516. ConcentTratinG Liquips, T. G. Webb and Webb’s 
Patents, Limited, Manchester. 


1517. Ratstna, &e., Carriack Winpows, R. Hyde, 
Sheffield. 

1518. Duper, E. Mornement, jun., and J. N. C. Ray, 
Norwich. 

1519. Gas-cookinG Ovens, The Hygienic Stove Com- 
pany, Limited, and E. P. Greenwood, Huddersfield. 

1520. DistnrrcTant, J. H. Pollok, Dublin. 

1521, Eye Cup, A. G. Ford, Glasgow. 

1522. Sarery TREaDs for Stone Strarrcasgs, A. Lyne, 
Birmingham. 

1523. Beam FLanors, T. E. Coupe and M. J. Mills, 
Manchester. 

1524. Preparinc SuHeets for Booxsinprnc, W. H. 
Dorman and W. H. Dorman and Co., Limited, 
Stafford. 

1525. Incanpescent Gas Burvers, J W. Ward, 
Birmingham. 

1526. PreventTinc Steamy Winpows, B. Wolfenden, 
Sheffield. 

1527. Evectric AtracHMENT for CLocks, W., A., and 
A. Clapham, Leeds. 

1528. SHowsi.ts, J. Wright and F. R. Harrison, Egre- 
mont, Cheshire. 

1529. ApvERTISING, M. E. Stedmond, Glasgow. 

1530. Tes, J. Lumsdane, G Ow. 

1531. Wackinea-stick, A. H. Paterson and J. H. Reford, 
Glasgow. 

1532. Lupricatrna WHREL D. R. Jones, New- 
port, Mon. 

1533. BepsrkaD with OUTWARDLY-TURNING SIDERAIL, 
G. Khiin, Berlin. 

1584. Swimmine and Lirg-savine Jacket, J. Moritz, 
Berllp. 

1535. Brcvcte Riw-Brake, A. E. Mellerup, Dursley, 
Gloucestershire. 

1536. PortTaRLe Orcay, C. G. Conn and W. V. Pezzoni, 
Glasgow. 

1537. Bicycte Rests, 8S. Collier and J. Wootton, 
London. 

5 for G. H. Patterson, 

sondon. 

1589. Puzzie, W. S. Adams, London. 

1540. Copyinc-prEssks, F. Curtis, London. 

1541. Repuctne VisrRaTIon in Bicycies, J. Cooper, 
London. 

1542. Facrirratine ComsBustion, M. I. Whitaker, 
London. 

— Car Fenpers, F. P. Laws, St. Louis, Mo, 
S.A 


PENCILS, 


1544. WATER-TUBE Borter, T. White and C. Rainbow, 
London. 
1545. Waste Fittina for Wasutuss, J. Mitchell, 


naon. 

1546. Form of OverFiow for Barus, J. Mitchell, 
London. 

1547. Governine the Suppty of Steam, C. M. Hobby, 
London. 

1548. Boots and Suors, C. H. Keats, London. 

1549, CenTRE-BIT Dritts, A. W. Watson, Leyton, 
Essex. 

1550. Ratcuet Lever, W. Middlefell and E. Pyett, 
London. 

1551. Fisu-pLates, J. Booth and E. L. Morgan, 
London. 

1552. Prantna Macuryrs, T. Oldfield and J. A. Scho- 
field, London. 

1558. Pores for Supportina TROLLEY 
Evectric Tramways, J. k, London. 

1554. Winpow CLEeaners’ Harness, F. P. Wray, 
London. 

1555. Improvinc or Puriryinc Water, W. Defries, 
London. 

1556. FREEzING and REFRIGERATING APPARaTus, 8. 
Puplett, London. 

1557. Stopper and Pricker for Pipgs, F. 
North, London. 

1558. Pygumatic Tires, J. H. Ellis, London. 

1559. Tanxs for WatTER-cLosets, J. Denton, 


WIRES on 


mdon. 
1560. Improvep Distnrectant Dirrvser, E. Jennings, 
ondon. 
1561. CLorHes-HoRsE, J. Philpot, London. 
1562. FLUsHING CisTeRNs, R. W. McDonald, London. 
1563. SqueEzinc Lemons, D. Aitken, Old Southgate, 
Middlesex. 
1564. Etecrric Switcues, W. Kingsland, London. 
1565. Frxine Fittines to Watts, H. Quartermaine, 
Woking, Surrey. 
1566. Weicutna Tra, &c., J. P. and G. M. Stubbs, 
London. 
1567. ImproveD E. Hopkinson, 
London. 
1568. Etecrric Castes, M. J. P. O'Gorman, London. 
1569. DeracHaBLy Fasteninc Lecoines, J. Brian, 
London. 
1570. PropELLIne SMA Boats, A. W. Brock, London. 
1571. Manatgs, C. Ed ton, Manchest 
1572. BaLL-BEARING Furniture Castors, G. J. A. 
Richardson, London. 
1573. and Sreri.isinc Butter, H. Iscovesco, 
mdon, 
1574. VeHiciEs for Roaps or Rattways, T. Kriiger and 
. Mirges, London. 
1575. Umprewuas, E. H. Burtis, London. 
1576. Guarp for Cigar Prercers, A. Clark, London. 
1577. Cuttivator for AGRICULTURAL PuRPosEs, H. 
Perret, London. 
1578. Evecrric Licutine Devices for Tramcars, F. T. 
Stewart, Liverpool. 
1579. Suetis, F. Render, Manchester. 
1580. Discs for Wueets, S. G. Board and G. F. Free- 
taan, Manchester. 
1581. ANNULAR KILns, L. M x 
1582. Curr or Sterve Links, R. Nettell, London. 
1583. AppREss LaBEL, J. T. 8. Brightman, London. 
1584. Covertna Rinos of Inpia-RuBBER, C. H. Gray, 
London. 
1585. Burners for O11 Lamps, L. C. Nielsen, London. 
1586. Device for HorsrsHogs, T. Smith, 
London. 
1587. Frames for Cyciss, J. R. Moore and The Jesmond 
Cycle Company, Limited, London. 
1588. Drain Pipes, J. W. Thompson, London. 
1589. ILLuminaTion of Hatts, C. Schring, London. 
1590. TyPpEWRITING Macutngs, B. Greve, London. 
1591. Punxans, S. R. Baildon, London. 
1592. Water Heaters, I. Bradley and T. Trenberth, 
London. 
1593. Compounp for Makino Lemonape, J. L. A. Jones, 
London. 
1594. PREVENTING the Spravine of Water Jets, J. 
Mohs, London. 
1595. Gas Burners, A. J. Boult.—(M. View, France.) 
1596. Automatic Macutngs, W. C. Hutton, London. 
1597. Motors, A. Steer, London. 
1598. Boot-sacks, F. J. Pazdirek, London. 
1599. Casks, K. Enzinger, London. 
1600. ELectric Circuits, K. Hora, J. Rydl, and F. 
Vsétecka, London. 
1601. Packina Devices, A. E. Naish, London. 
1602. Lupricators, H. J. Haddan.—(H. W. Simms, 
United States.) 
1603. Automatic Luspricators, H. J. Haddan.—(H. 
W. Simms, United States.) 
24th January, 1901. 
1604. Raitway Pornts, L. V. Jennings, 
Dublin. 
1605. Castor Horny, J. C. Forster, Aston, near Bir- 
mingham. 
1606. R. Wake, Hull. 
1607, Acme SusprnpDeR, E. Phillips, Surbiton. 
1608. Latues, J. and B. Overend, and J. H. Cook, 
Shipley, Yorkshire. 
— Stone Boitie or Jar, J. H. Jones, Birming- 
m. 
1610. Apparatus for Cu1TING CaRAMENTS, T. Morton, 
Wishaw, Lanarkshire. 
1611. Grinpina Macutings, J. J. Whittaker, Accring- 


1 rest 


ton. 

1612. NON-INVERTED CARBON Prints by SinaLe TRANs- 
FER, E. Hadley, Lincoln. 

1613. Dritiinc Toors, 8, H. Croker and J. W. Barnes, 
Liverpool, 


1614. Macutngs for Hacxiine Friax, C. C. Cotton, 
Glasgow. 

1615. Winpows, G. Macaulay, Glasgow. 

1616. Means of Puriryinc 
Liverpool, 

1617. Curtine and Siicine Meat, J. Straiton, Liver- 


R. Malabar, 


pool, 

1618, PROTRCTION AGAINST Sarria, C. R. 
Garrard, London. 

1619. AppLiances for CLEANING GuLLIEs, J. Brierley, 
Halifax. 

1620. ApsustaBLe Troiiey, T. L. Gerrard, Bootle, 
near Liverpool. 

1621. Rounpasout PiEasuRE Ripinc Macutines, J. 
Collins, Liverpool. 

1622. Dressinc 8S. and G. Brentnall, Man- 
chester. 

1623. for SHarrina, G. F. Wynne, Minera, 
near Wrexham. 

1624. Winpinc Macuines for Ropss, F. Leaver, 

righton. 

1625. Jorntinc of Heatina Tongs, R. Harvey, Glas- 
gow. 

Toracco, J. Talbot, Ledbury, Hereford- 


shire. 

1627. Trucks for RarLway Stations, E. Taylor, Man- 
chester. 

1628. ArracuMENT for Steam Borter Furnaces, J. 
Wrigley, J. Greenwood, J. Schofield, and H, Liddle, 
Manchester. 

1629. PLatres, K. Kammann, Berlin. 

1630. Fixtne Terra to their Dentures, O. W. F. Hill, 
London. 

1631. CrusHinc Orr, R. F. and H. 8. Pochin, 
Leicester. 

1632. Furnaces for Steam Boiters, O. Meredith, 
Liverpool. 

1633. MourNING Post Carp, M. E. Stedmond, Edin- 


burgh. 

1634. pe Support, G. Houghton and H. Holmes, 

ndon. 

1635. Fasteninc for Boot Laces, R. L. Sentinella, 
London. 

1636. Mgra.iic Boxes, R. Loescher and R. W. Robins, 
London. 

1637. Scortna in Games, F. H. Ayres and H. Gale, 
London. 

1638. WasHinc Coat Smupor, W. McD.” Mackey, 
London. 


SELECTED AMERICAN PATENTS. 


From the United States Patent-ofiice Opicial Gazette. 


659.644. Construction or H1cH-pREssuURE WATER 
Taps, W. Bradley, Shefield, England.—Filed April 
19th, 1899. 

Claim.—(1) A tap in which is comprised a valve 
sliding in acylinder, the head of the valve being of 
larger area than that of the said cylinder, and the 
cylinder being of larger area than the outlet, the 
valve face having a recess and the edge of the recess 


made to fit closely over a projecting part at the valve 
seat before finally closing, as described and shown. (2) 
A tap comprising a body or casing having an inlet for 
the water located at a right angle or thereabouts to 
the valve, a valve having its stem provided with a 
hydraulic cup leather, the valve face having a recess 
to fit closely over an annular projection in the casing 
before its outer edge reaches the valve seat, substan- 
tially as described and shown. 

659,836. Borter-tusE CLEANER, R. Thompson, New 

York, N.Y.—Filed August 6th, 1900. 

Claim.—In a tube-cleaner comprising a portable 
hollow shell open at each end, and adapted to be 
applied to the tube ends and a connection adapted to 
bring steam to be discharged therein to induce there- 


by a strong movement of the air through the tubes 
successively, a smali spreading nozzle receiving such 
steam and directing it longitudinally in the centre of 
the shell and provisions by the central spreading cone 
for spreading such steam to fill the delivery end of the 
shell therewith and act upon the entire current of air 
therein, all substantially as herein specified. 


659,990. Currer Heap, S. J. Shimer, Milton, Pa.— 
Filed July 24th, 1900. 
Claim.—(1) A cutter head having a series of bit 
seats thereon, said seats each having a concentric boss, 
an excentric bolt hole formed ir. each of said bosses 


in combination with a cutter having a central aperture 
to fit the boss, and a superposed cutter seated upon 
said first-mentioned cutter and held in place by a 
bolt passing through the hole in the boss, substan- 
tially as described. (2) A cutter head provided with 
inwardly-inclined bit seats thereon, a concentric boss 


sei Seo each seat, an inclined bolt hole formed in 
each 8, a cutter having a central aperture to fit the 
boss, and a companion cutter Me yo upon the 
first-mentioned cutter and held in place by a bolt 
passed through the inclined bolt hole in the boss, sub. 
stantially as described. 


659,944. Gas Enaineg, 7. D. Weed, Syracuse, 
Filed March 24th, 1900, 

Clai i Tn a gas eee the combination with a 
working cylinder, a gas chamber communicating wit); 
said cylinder and a piston common to both said 
— and said chamber, of means for admitting tv 
the working cylinder full charges of explosive gas 
from the gas chamber and means whereby a portion 
of the admitted charge of gas proportionate to the 
amount of work the engine is called upon to perform 
is withdrawn from the working cylinder prior to 
ignition, substantially as and for the purposes herein. 
before set forth. (2) In a gas engine the combination 
with an extended cylinder one end of which consti- 


| 


tutes the working cylinder or combustion chamber, 
and the other a chamber for the explosive mixture, 
the two being connected by a direct passage and by a 
by- , of a piston Tr in the cylinder, and con- 
trolling in its movement the exhaust port and also 
the inlet port for admitting an explosive charge from 
the gas chamber to the working cylinder, a valve in 
the by-pass and an automatic governor for operatin 

the same, to permit rtions of the compressec 
charges in the working cylinder, before ignition, to 
pass back to the gas chamber, as set forth. 


659,987. CAaRBURETTOR For Expcostve Enotnes, H. 
C. Ray, Visalia, Cal,—Filed August 2nd, 1899. 

Claim.—(1) A carburettor for explosion engines, 
comprising an oil tank therein for 
receiving the engine exhaust whereby its contents are 
heated, an — y pipe having its discharge end 
projecting beneath the oil in the tank and its other 
end drawing air through passages hea‘ by the 
engine, an engine-supply pipe extending from the top 
of the said tank, and an oil-supply tank having an 


9 


1B 


oil-feeding pipe connected with the carburettor and 
provided with a back-pressure valve, and a pipe lead- 
ing from the top of the carburettor to beneath the oil 
in the supply tank and provided with a safety valve, 
substantially as described. (2) A carburettor for 
explosion engines, comprising an exhaust-heated 
carburetting tank, and engine-heated air supply dis- 
charging beneath the oil in the carburettor, an 
engine -supply pipe connecting carburettor, and 
engine, and a combined oil supply ani surplus gas 
condenser, consisting of a tank having a ~— fur con- 
veying oil to the carburettor, and a pipe eading from 
the gas space of the carburettor to beneath the cil 
level in the supply tank and  eoaan with a safety 
valve, substantially as specified. 


660,057. AsTATIC ARMATURE FoR ELEcTRIC SupPLY 
Merers, S. Evershed, London, England.—Filed July 
21st, 1900. 

Claim.—In an electric supply meter of the motor 
type, an astatic artaature, consisting of coils coupled 
in succession in the usual order and in the usua 


relative angular positions as regards azimuth, but 
having alternate coils wound upon the upper and 
lower of two “formers” upon the motor axle, the coils 
on the upper former being so connected as to cause the 
current in them to flow in the opposite sense to that 
flowing in the lower coils, substantially as described. 
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SHIPBUILDING AND MARINE ENGINEERING 
DURING 1900. 
No, II. 

In considering the relative positions acueied by individual 
firms on the roll of tonnage output, it will only be possible 
—on account of space limits—to refer to firms whose 
output exceeded the conveniently round figure of 30,000 
tons; although, as may afterwards appear when the 
technical features of note in the year’s productions are 
being dealt with, many of those whose output fell below 
this point made contributions to the world’s shipping 
noteworthy from a higher standpoint than that of mere 
tonnage. The volume of tonnage produced in foreign 
countries will be noticed later; but meantime, even when 
the work of individual firms is being considered, one is 
perforce ———— with the important share which 
firms abroad are now taking in shipbuilding work of the 
highest order. The most notable steamship of the year 
in point of size, power, and speed, as is well known, 
stands to the credit of Germany, and as regards volume 
of output on the part of individual firms, both Germany 
and America take high place in the world’s roll of tonnage 
production. 

The leading shipbuilders, both British and foreign, as 
regards the extent of tonnage launched, are herewith enu- 
merated and briefly commented on. The top place on the 
t nnage list for the last year of the century was occupied, as 
is was in 1898, by William Gray and Co., Limited, West 
Hartlepool, who were also second on the roll in 1899. 
This distinguished position they secured with an aggregate 
of 81,794 tons, which, as the firm point out, includes 
shelter decks and deck erections generally. The gross 
tonnage, according to the official Board of Trade measure- 
ment, amounted to 74,190 tons. This aggregate was 
contributed by twenty-four screw steamers—equivalent 
to one vessel per fortnight—of an average of 3408 tons. 
In 1899 their aggregate of 77,500 was contributed to by 
twenty-seven vessels of 2870 average tons. Harland 
and Wolff, Belfast, who stood first on the list for 1899 
with the magnificent total of 82,630 tons, made up by 
seven vessels of 11,800 average tons, took second place 
in 1900 with 73,897 tons, which figure, like Gray’s, 
included deck erection tonnage. It was contributed to 
by only six vessels, of the enormous average of 12,316 
tons, each embodying features of elaborate outfit all but 
unknown in the West Hartlepool productions. Third 
place was occupied by the other notable Belfast firm of 
Workman, Clark, and Co., whose aggregate of 62,330 
tons—also including deck ‘erections—was made up by 
twelve vessels of 5194 tons average. Fourth place was 
taken by Russell and Co., of the Clyde, their output 
amounting to 60,340 tons, including deck erections, con- 
tributed to by seventeen vessels, all steamers, yielding 
an average of 3550 tons. This firm gave their gross 
tonnage without deck erections as 54,415 tons. For 
the fifth place America stepped forward with the goodly 
figure of 57,840 tons, turned out by the American 
Shipbuilding Company of Cleveland, who occupy two 
yards. The aggregate was contributed to by fourteen 
screw steamers of 4130 tons average. Tyne, Tees, and 
Wear builders now take up the running. Armstrong, 
Whitworth, and Co. turned out 46,237 tons, made up of 
fourteen vessels, including the Japanese cruiser Iwate, of 
9750 tons, two cruisers of 3847 tons for Norway, and 
three huge oil tank steamers of 6070 tons each. C. 5S. 
Swan and Hunter turned out nine vessels of 42,880 tons 
and 4764 tons average, several of which were large vessels 
of superior type; Ropner and Son, Stockton, twelve 
vessels of 42,260 tons, or an average of 3522 tons. Sir 
James Laing and Co. turned out eight vessels of 40,307 
tons—including erections—giving an average of 5038 
tons. Germany now claims attention with a return 
from the Vulcan Works at Stettin of 40,260 tons, 
contributed by only three steamships—the renowned 
Deutschland, of 16,500 tons and 36,000 indicated horse- 
power, and two others, each of 11,880 tons, yield- 
ing even a more remarkable average tonnage—13,420— 
than Harland and Wolff's productions. Richardson, 
Duck, and Co., of the Tees, turned out nine vessels of 
36,253 tons, or an average of 4028 tons. For the next 
figure on the list we are again referred to Germany, the 
firm of Blohm and Voss, Hamburg having produced 
36,099 tons made up by seven vessels of 5157 tons 
average. Wigham, Richardson, and Co., of the Tyne, 
follow with eight vessels of 34,894 tons, and, closely in 
their wake, Sir William Doxford and Sons, Limited, of 
the Wear, with nine vessels—all turret deckers—of 34,829 
tons. Alex. Stephen and Sons, Limited, of the Clyde, 
take next place with an output of six vessels of 84,555 
tons, or an average of 5759 tons, all the vessels being of 
a high-class order. Strict rotation again takes us across 
the Atlantic to note that Cramp’s firm at Philadelphia 
produced five vessels of 34,499 tons, or 6899 tons 
average, as against only 15,600 tons in 1899. Sir Raylton 
Dixon and Co., Limited, of the Tees, follow with an out- 
put of seven vessels, aggregating 34,244 tons, or an 
average of 4892 tons; Furness, Withy, and Co., of 
Hartlepool, with six vessels, of 33,879 tons; Palmer 
Company, of the Tyne, with seven vessels of 33,808 tons ; 
and J. L. Thompson and Sons, of the Wear, seven 
vessels of 33,649 tons. Germany yet again steps in with 
the output of the Flensburg Shipbuilding Company, re- 
presented by 33,448 tons, made up by six vessels of 
5574 tons average; following whom come the Northum- 
berland Shipbuilding Company, Limited, of the Tyne, 
with seven vessels of 82,482 tons; Charles Connell and 
Co., of the Clyde, with six vessels of 32,316 tons; 
Denny and Brothers with sixteen vessels—seven of them 
small barges shipped abroad—of 80,603 tons ; and Scott 
and Co., with six vessels of 29,970 tons, or a few tons 
short of the 380,000 tons, at which we must cease 
commenting. 

Before proceeding to notice outstanding features of the 
wo-:k accomplished during 1900, and tahing account of 
the work of shipbuilders and engineers abroad, it is 
advisable that we should refer to the annual official 
returns of shipbuilding made by Lloyd’s Register which 


have been issued for 19C since our first article was 
written. Asin previous yeurs, the totals therein given 
are far from agreeing with those furnished by builders 
themselves to the newspapers, but this, on various 
grounds, is susceptible of complete explanation. Probably 
few, if any, merchant or naval ships of importance are 
left out of account in Lloyd’s returns—whether these 
ships are built to this society’s classification or not—but 
great disparity nevertheless exists in the totals, and this, 
of course, interferes very seriously with the matter of 
averages and percentages based on the several totals. 
Lloyd’s returns take no account of vessels under 100 tons 
unless they are classed in their Register Book, which 
few of them are, nor do they take cognisance of the 
numerous and capacious barges and_light-draught 
craft shipped abroad in pieces, or of the large numbers of 
such craft launched for river service in our own country. 
This means that what has been taken account of by us 
under sail tonnage—viz., 417 vessels of 44,150 tons— 
is represented in Lloyd’s tables by only 28 vessels of 
9870 tons. The total number of vessels given out by 
shipbuilders themselves as making up the grand aggre- 
gate output is 1270, whereas Lloyd’s content them- 
selves with returning 721 vessels ; so that there is plenty of 
room to admit of serious discrepancy. These considera- 
tions, taken in conjunction with the uncertainty which 
has already been commented on as to the precise kind of 
tonnage given in the returns by shipbuilders themselves, 
sufficiently justify one in dealing with annual tonnage 
statistics, from almost whatever source, only in the rough. 

Lloyd’s figures, subject to the qualifications above 
indicated, help to a more authoritative review of affairs, 
and in what follows, the information derivable from 
Lloyd’s and other sources as well, will be used to check 
and substantiate what we offer as to the shipbuild- 
ing and engineering work of 1900, both at home and 
abroad. According to Lloyd’s, there were launched in 
the United Kingdom during 1900, exclusive of warships, 
692 vessels, of 1,442,470 tons gross—viz., 664 steamers, of 
1,432,600 tons, and 28 sailing vessels, of 9870 tons. The 
warships launched at both Government and private yards 
amounted to 29, of 68,364 tons displacement. The total 
output of the United Kingdom for 1900, therefore, 
amounted to 721 vessels, of 1,510,835 tons. Thisis higher 
than the output of 1899 by 26,000 tons, and than 1898 by 
75,000; being thus the record year in the history of 
British shipbuilding. The output of 1900 is almost 
entirely composed of steam tonnage, the percentage of sail 
tonnage being 0°7, a slight recovery from the year pre- 
vious, when it was as low as 0°14. Of the total output 
1,102,550 steam tons and 6615 sailing tons, or 1,109,165 
tons in all—nearly 77 per cent.—belonged to ports in the 
United Kingdom. Over 23 per cent. of the total was 
built to the order of foreign and colonial shipowners, as 
compared with 19 per cent. in 1899, 22 per cent. in 1898, 
and 25 per cent.in 1897. As in 1899, Germany during 
1900 provided the largest amount of work for British 
shipbuilders ; 25 vessels, of 103,625 tons—nearly 7°2 per 
cent. of the total output—having been built for that 
country. Austria-Hungary follows with 25 vessels, of 
80,426 tons; Holland with 24,403 tons; France with 
21,034 tons; and Spain with 19,038 tons. 

Before departing from Lloyd’s figures, a few remarks 
may be in place here respecting the net increase to 
United Kingdom tonnage during 1900, after accounting 
for losses and sales to foreign and colonial owners. The 
losses, &e., of the United Kingdom vessels during the 
twelve months are shown by Lloyd’s Register wreck 
returns to have averaged 282,000 tons—206,000 steam, 
76,000 sail. Sales to foreign and colonial owners for the 
twelve months ended November, 1900, reached the large 
total of 677,000 tons—562,000 steam, 115,000 sail. On 
the other hand, purchases from foreign and colonial 
owners during the same period amounted to 69,000 tons 
—57,000 steam, 12,000 sail. The sailing tonnage of the 
United Kingdom would thus appear to have decreased 
by about 172,000 tons, while the steam tonnage has 
increased by 392,000 tons; the net increase for 1900 
being thus about 220,000 tons. 

The volume of marine engineering work accomplished 
in the three sections of the United Kingdom, having been 
given in Table I. in our first article, and the qualifications 
attaching to the figures made clear, a few remarks are 
here only necessary regarding the number of firms en- 
gaged in such work in respective districts, and the rela- 
tion which the volume of indicated horse-power bears 
to volume of tonnage. Of the 44 shipbuilding firms on 
the Clyde contributing to the output we gave in Table IL., 
only 20, or less than half, make engines as well; while of 
the 38 firms embraced in the Tyne, Wear, Tees, and 
Hartlepool districts, only ten firms engage in engine- 
building as well as shipbuilding. In both the Clyde and 
the North-East Coast districts, therefore, a large propor- 
tion of the machinery required for the shipping produced 
is constructed in establishments wholly devoted to engine 
building and boiler-making. The engineering firms on 
the Clyde, both those intimately connected with particular 
shipyards and those working independently for a variety 
of customers number 36, on the Tyne they number 15; 
on the Wear, Tees, and Hartlepool, 9; on the Forth, 
Tay, and Dee, 12; on the Thames, 4; Mersey, 2; 
Humber, 5; at Barrow, 2; and Belfast, 3. In Table IV., 
following, the number of firms in the several districts, 
the aggregate amount of their output—naval as well as 
mercantile work, and the percentage of I.H.P. to tonnage 
—are given :— 


= ercentage 
ree 446,000 ... 492,000 ... 94°7 
Wear, Tees, and 
Hartlepool... ... 9 ... 275,000°... 562,000 ... 
Forth, Tay, and Dee 12 


We have already pointed out in Article I. that a pro- 
portion of the indicated horse-power turned out only had 
indirect connection with the tonnage produced, in that it 
was not intended for propelling that tonnage. pores | 
for that circumstance, as well as others already poin 
to, it will be seen that the relation which machinery bears to 
tonnage is on the whole consistent with the accepted 
traditionary characteristics of the work from the several 
districts. On the Clyde, notwithstanding that sailing 
ships and other craff not mechanically propelled 
amounted to 2°44 per cent. of the whole, and that high- 
powered naval ships were all but absent, the total 
indicated horse-power of machinery turned out was 94°7 

er cent. of the tonnage, a figure which could easily have 

een higher had the usual number of high-powered mail 
and passenger ocean steamers been present ; which, how- 
ever, were few in number and of no great speed. The 
Wear, Tees, and Hartlepool districts—the accepted home 
of the capacious medium - powered cargo steamer — 
probably produce work in which power bears to tonnage 
a steadier average relation than elsewhere ; and on this 
occasion it was 49 per cent. On the Tyne, which, as has 
been indicated, now takes an important share in high- 
speed warship work, as well as in merchant work, the 
power of machinery was 73°3 per cent. of the tonnage ; 
at Belfast it was 49°2; and at Barrow—where warship 
work almost entirely made up the return—it was as high 
as 138-7 per cent. The Forth, Tay, and Dee districts 
had power equivalent to 70°2 per cent. of the tonnage, 
the Mersey 34°4, and the Humber, with trawlers in 
which power exceeds tonnage, had 72°2 per cent. The 
Thames, with its high-speed torpedo craft, to some extent 
balancing its big quota of engineless barges, had 33°3 per 
cent. 

A sentence or two with respect to the firms taking 
leading place as regards engineering production may now 
be given, and here, as in the case of tonnage output, we 
have to take account of some prominent foreign con- 
tributors. The North-Eastern Marine Engineering 
Company, with its two works, one on the Tyne and one 
on the Wear, completed fifty-five marine engines of a 
total of 81,910 indicated horse-power, representing an 
output of a marine engine for every week of the year and 
three over. John Brown and Co., Limited, Clydebank, took 
second place with 70,300 indicated horse-power, com- 
prising engines for Atlantic liners and torpedo destroyers. 
The Vulcan Company of Stettin, which took third place 
with 54,000 indicated horse-power, is the largest pro- 
ducer of marine engines on the Continent, and with the 
record of the Deutschland to its credit, no doubt the most 
formidable competitor this country has to face. Blair 
and Co., of Stockton, turned out 48,650 indicated horse- 
power and the Wallsend Slipway and Engineering Com- 
pany, of the Tyne, had an output of 48,100 indicated 
horse-power, 12,000 of this representing boilers only, 
fitted with oil-burning furnaces. W. Cramp and Sons, 
Philadelphia, put into five vessels—all twin screws—a 
total indicated horse-power of 46,500, or an average of 
9300 indicated horse-power, which gives an idea of the 
capacity of the steamships now dealt with by this firm, 
The Central Marine Engine Works — W. Gray 
and Co.—had an output of 46,200 indicated horse- 
power, some of their productions fitted to the Inch 
line of steamers marking a notable advance as respects 
pressure of steam carried and economy of consumption, 
to which our columns have already called attention. 
F. Schichau, of Dantzic, Prussia, produced 45,700 
indicated horse-power, representing the machinery for 
two battleships and a cruiser. Vickers, Sons, and 
Maxim, Limited, of Barrow, produced 42,500 indicated 
horse-power, all for naval vessels. J. Dickinson and 
Sons, Limited, of Wear, produced 41,622 indicated horse- 
power; Sir C. Furness, Westgarth, and Co., Middles- 
brough, 40,000; Fairfield Company, of the Clyde, 


87,180; Harland and Wolff, Belfast, 36,300; Hawthorn, - 


Leslie, and Co., Limited, of the Tyne, 36,200; Palmer’s 
Company, Limited, of the Tyne, 32,700; Denny and Co., 
of the Clyde, 31,700; and Workman, Clark, and Co., of 
Belfast, 31,300 indicated horse-power. 

The steady tendency towards the construction of mer- 
chant vessels of large tonnage which the returns have 
exhibited for some years past has been maintained and 
furthered during 1900. The number of steamers having 
tonnages over 4000, excluding naval work, launched in 
1892, was 37; and this has risen each year in almost 
regular gradation, until the number for 1900 amounts to 
125. Incidentally it may be noted that foreign ship- 
builders have to their credit—including warships, how- 
ever—-60 steamers of 4000 tons and over; not a few of 
them, like those of the Vulean Company, even reaching 
to over 10,000 tons. Among the 125 steamers over 4000 
tons produced in Britain, eight exceeded 10,000 tons, 
viz. :— 


District. Gross tons. 
Minnehaha... ... ........ Belfast ... ... ... 18,408 
Commonwealth ... ... znd 


In a third and concluding article the volume of work 
produced in other countries, and some of the outstanding 
technical features of both home and foreign productions, 
will be treated of. 


Tue scheme for the construction of an electric railway 
between Rome and Naples has been temporarily postponed, but a 
lan is said to have been worked out by the Neapolitan engineers 
‘errara and Guerra, and submitted to the Minister of Public 
Works for investigation. The projected line, which was original] 
suggested by the King of Italy, will have a double track, and will 
run along the coast line through Cancello, Mondragone, Min- 
turno, Garigliano, Formia, Fondi, Terracina, and Cistirma to Rome. 
A branch line 7/@ Marano-Quagliano will connect it with Capodi- 
monte, the royal summer residence in the mountains, The total 


length of the proposed line will be about 134 miles, 
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THE THAMES PASSENGER STEAMBOAT 
SERVICE. 
No. VIL. 

As a corollary, or natural consequence of the great 
disaster that overtook the Princess Alice saloon steam- 
boat—briefly described in our issue for December 28th, 
1900—independent of its direct effect on the Thames 
steamboat service, in causing a paralysis in the pas- 
senger traffic on the river, a widespread interest was 
evoked in the discussions that subsequently took place 
as to the fitness of most of the steamboats plying both 
above and below London Bridge for the services in 
which they were engaged. As we may assume that 
there will shortly be an attempt to re-open this special 
means of transit by water by light-draught steamers up 
and down our river, it is worth while that consideration 
should be given to the types of boats—other than those 
used for excursion purposes—that were doing duty on 
the river about the time that the Princess Alice was 
destroyed. 

It will be easily understood that the conditions of 
service of the above and below-bridge steamers are 
necessarily different, and consequently require some 
difference in design and construction. Above bridge 
the distances to be traversed being comparatively short, 
and to be covered at a moderate speed, small boats of 
light build and water draught, easily controlled in their 
movements, both as to steerage and propulsion, would be 
the desideratum; but the below-bridge traffic, though 
still in smooth water, being over longer distances, and 
with heavier burdens, would require a higher speed and 
larger carrying power, with their concomitants of 
greater strength, more engine power—which means mcre 
weight—and a consequent increase in displacement and 
water draught, and so far as movement is concerned, 
the ability to quickly check and reverse their way. 

Excepting the larger class of river boats, or those 


"te 


Fig. 1—DOUBLE-SREASTED RIVER STEAMBOAT 
employed in the Gravesend traffic at the time above 
referred to, the types of those in use were about three in 
number. In Fig. 1 we give a sketch of one of the 
smaller of these, which were known as double-breasted 
boats. It was built by Messrs. Samuda, of Poplar, and 
was of the following dimensions, &c., the constructive 
material being iron :—Length, 90ft.; breadth, 13ft. 6in.; 
depth under deck, 6ft. 6in.; and burden, 80 tons B.M. 
With a displacement of 40 tons, equal to a 2ft. 6in. water 
draught, this boat was capable of being propelled ten 
miles an hour in slack water. She was fitted with a pair 
of ordinary oscillating condensing engines, with cylinders 
21}in. in diameter and 2ft. stroke; the steam pressure 
used being 25 lb. per square inch. These engines drove 
a pair of paddle-wheels, 10ft. diameter, fitted with 
feathering floats. The hull of the boat was divided 
internally by three iron bulkheads—two forward and one 
aft of the machinery space—into four fairly equal water- 
tight compartments. Short sponsons protected the 
paddle-boxes, and formed landing platforms for the gang- 
ways, but gave slight protection to the hull except against 
the chafe of the landing-stages. The cabins, such as 
they were, were all below deck, their clear height being 
5ft. 9in., light being ad- 

mitted through openings 


to that space would be open to far less danger, provided 
no water found its way into the ends of the vessel, and so 
destroyed her buoyancy and trim. 

In our illustration Fig. 8 we have an example of a 
third type of steamboat that was in use for passenger 
traflic both above and below bridge, three of which were 
put on the river to run between Greenwich and Battersea 
in 1885; these were the Orlando, Celia, and Rosalind, the 
latter being the boat shown. They were all built and 
engined by Armstrong, Mitchell, and Co., on the Tyne, 
and were of the following dimensions :—The hulls, which 
were of iron, were 100ft. 6in. long, 14ft. lin. beam, 6ft. lin. 


and the other that they afforded every facility for jump. 
ing.overboard if anything went wrong. They were not 
fast, and they hardly afforded any protection from the 
weather unless the passenger chose to be stifled in a 
miserable cabin. They were wasteful in fuel, and no 
improvement seemed to have taken place in their 
machinery during the last thirty years.” 

. Another expert, having an intimate knowledge of the 
traffic on the Thames, joining in the discussion, endorsed 
all that had been said as to the admirable * handling ” of 
the river boats ; but in all other respects the service had 
much deteriorated, and from the utter absence of disci- 


deep, end their water draught when loaded was 3ft. 6in. | pline and cleanliness, it was tabooed to a large class of 
They differed from the ordinary ‘“ penny boats” then | the community, although it might be made popular to all 
running on the river, in having large well-lighted and | classes. 


lofty saloon cabins both forward and aft, as shown, and | 


We give the foregoing abstracts of opinions held some 


were certified to carry 30) passengers. The propelling | twenty years ago on our then existing river passenger 


Fig. 2—-THAMES STEAMER ROSALIND 


engines were compound, having inclined cylinders 15in. 

and 30in. diameter, with a piston stroke of 2ft., steam 

being supplied at a pressure of 100 1b. per square inch by 

a two-furnaced return-tube cylindrical boiler. These 

engines drove a pair of paddle-wheels 9ft. diameter, | 
fitted with seven curved plate iron feathering floats 

4ft. 6in. long by 1ft. 8in. deep, which, at forty four revo- | 
lutions a minute, gave the boat a speed of 10 knots an 

hour; the indicated horse-power developed being 100, | 
with a consumption of coal of about 2 cwt. an hour. A 

great advantage possessed by these boats lay in the 

movements of both hull and machinery being controlled 

from amidships, the steering gear being placed as shown, 

and that for handling the engines immediately under the | 
bridge. 

In the openinz paragraph of this article we incidentally 
mentioned that widespread interest was evoked in the | 
discussions that followed the loss of the Princess Alice, 
as to the fitness or otherwise of the passenger steamers 


in the vessel’s sides. No 
proper ventilation worthy 
of the name was provided; 
the means of access to 
and from the cabins 
were cramped and incon- 


venient; and such bulk- 
head division as there 
was, was quite insufficient 


for the vessel’s safety. 
Our illustration—Fig. 2 
—is a sketch of the 
second type of boat in 
use, that shown being one built for the London Steam- 
boat Company by Westwood and Baillie, of Poplar, 
for the Woolwich service. She was 131ft. long, 16ft. 
beam, 7ft. 3in. deep under deck, and at a water draught 
of 3ft. 4in., had a displacement of 86 tons, 29 of which 
represented the propelling machinery and water in the 
boiler. The engines were a pair of oscillators, having 
cylinders 23}in. diameter, with a 2ft. 6in. piston stroke, 
the working steam pressure was 361b. per square inch. 
They drove a pair of paddle-wheels 10ft. 4in. diameter, 
with feathering floats, and were capable of propelling the 
vessel 12 miles an hour in slack water. The hull 
internally was divided into four water-tight compart- 
ments, but was unprotected externally. The break in 
the deck aft was 1ft. 6in. above the level of the main 
deck, and formed a passenger shelter below it, but greater 
safety to the hull was not thereby attained, as, the 
continuity of the deck being broken, the tendency 
of the vessel’s side plating to rupture at this point 
would be increased, should it by any mischance be 
subject to a heavy blow by collision. From this 
break to the bows of the boat the main deck was quite 
flush, the cabin accommodation forward being entirely 
below it. In such a construction danger to the vessel 
would arise if either of the end compartments were so 
injured as to become filled with water, for the deck being 
submerged, the water would find its way below through 
the engine and other hatchways into the machinery space 
and the vessel would sink. On the other hand, damage 


Fig. 2—SEMI-SALOON RIVER STEAMBOAT 


then plying on the Thames for the work they were em- 
ployed to do; before concluding, it may interest present 
readers to have the candid opinions of some of the ablest 
experts of the time who took part in one of the discus- 
sions referred to. One, a naval architect of large 
experience, in speaking of the position of the cabins in 
passengers boats intended for still-water traffic, gave it 
as his opinion that they should be entirely above water, 
and might be there without the slightest difficulty ; as in 
such a craft a greater beam could be afforded, thus 
ensuring sufficient stability without any material increase 
to the resistance to propulsion of the vessel. If 
paddle-wheels were done away with, still greater stability 
could be ensured ‘by extension of beam, and the boat 
would go through bridge arches more easily than those 
at present in use could do. This expert’s final conclu- 
sion in this connection is noteworthy. He said, “If it 
were required to produce a vessel that had a minimum of 
deck room, of cabin accommodation, and of comfort for 
passengers, and a maximum difficulty of going through 
the contracted arches of bridges, no better example could 
be found than the Thames river steamboat.” 

An experienced traveller—as a passenger—by steamers 
on most of the continental, as well as our own rivers, 
who took part in the same discussion, said, ‘‘ The Citizen 
and Woolwich boats on the Thames were the most un- 
comfortable and dirtiest passenger steamboats he had 


| pass on its northward journey. 


| Redheugh Bridge, and the structure is to be 


found anywhere .... they had only two good points 
about them; one, that they were splendidly handled; 


steamboats, for the benefit of any of our present readers, 
who may be called upon to consider any propositions put 
forward in connection with the scheme of river passenger 
traffic now proposed by the London County Council. 


NEW NORTH-EASTERN RAILWAY BRIDGE, 
NEWCASTLE-ON-TYNE. 

For many years the North-Eastern Railway has felt the 
need of another bridge to act as a relief to the well-known 
High-level Bridge which spans the river Tyne, connecting 
Gateshead with the city of Newcastle-on-Tyne, and over 
which all the traffic from the south side of the river has to 
Powers were recently sought 
to acquire land for the purpose of erecting another bridge at 
an estimated cost of £470,000, the designs of the same being 
in the hands of the company’s engineer, Mr. C. A. Harrison. 
The structure is to be of steel in the approved latticed girder 
type, and will have four sets of lines. It is to be purely and 
simply a railway bridge, and will run from the west end of 
the Central Station along the present line across the Forth 
Banks Bridge, through a part of the Forth goods yard, 
and then curve southward through a corner of the Forth 


| goods station, proceeding south across the Close, and then 
| straight across the river Tyne. The bridge will be approached 
| by 40ft. ashlar stone arches, though at the Close these may 


be altered to four arches of 60ft. instead of six at 40ft., or 
toa girder of 200ft. It will cross the river in two spans, 
resting upon a central pier, which will be of granite. The 
central pier will be in line with the corresponding pier of the 
placed about 
780ft. east of the bridge named. Cylinders or caissons will 
be sunk, and on these the piers will be built. 

The engineer proposes to raise the girders into place from 
barges in the river, the elevation being gradually effected, 
first one end, then the other, in short rises until the desired 
height is reached, and for this purpose a part in each pier 
will be left unfinished until the girders are actually in 
position. There are five latticed steel girders, each weighing 
300 tons. They will be 27ft. in depth, and in width 4ft. 6in. 
The bridge will have a width of 48ft. 6in. from the centre of 
one parapet to the centre of the opposite parapet. Each of 
the two spans of the bridge will be 300ft. in length, and 
the total length 675ft. As in the case of the High-level 
Bridge, the height above high-water mark to the lowest part 
of the rail of the bridge will be 83ft., and 110ft. from high- 
water mark to the highest rail of the bridge. At the Gates- 
head side of the river the approach of the bridge will curve to 
the south-west, joining the main line about one hundred 
yards east of the Redheugh Bridge. From the central 
station to the point where the new line joins the main line 
will be a distance of about 1000 yards, Provision is also 
made for a loop to the new line at Gateshead from the east, 
as well as from the main line, and the result will be to afford 
an immense relief to the present High-level Bridge. One of 
the greatest advantages to the North-Eastern Railway Com- 
pany will be thesaving of time in running the main line passen- 
ger service, as the new structure will obviate the annoyance 
to passengers of finding themselves sitting in seats going 1n 
the opposite direction to which they were before leaving 
Newcastle, and the changing of engines, now absolutely 
necessary ona through journey in going either north or south 
when the river Tyne has to be crossed. This will also be of 
value to the East Coast route in times of competition with 
their rivals—the Caledonian, London and North-Western, and 
Midland companies. 
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SOUTH-EASTERN RAILWAY NEW WORKS. 


tue very heavy works begun by the late South-Eastern—now 
South-Eastern and Chatham Railway Company—on the lines 
between Charing-cross, Cannon-street, and London Bridge, 
are now approaching completion. Some five years have 
already elapsed since the first portion of the undertaking, in 
the shape of a new down line between Cannon-street Junc- 
tion and Borough Market, Junction, was brought into use, 
making four lines of rail on the east curve. The improvements 
now being made, and which have been noticed more than 
once in our columns, consist chiefly in widening the railway 
from three lines to four between Cannon-street West Junction 
and Belvedere-road, near the south end of Charing-cross 
Bridge; entirely rebuilding, on a much larger scale, Waterloo 
Junction Station; and the provision of a new depdt and 
sidings at Ewer-street, Southwark. 

Of these works the first is now practically finished, being 
in use throughout nearly the whole of its extent. The old 
signal-box at Cannon-street West Juncticn has been taken 
down and a new and much larger one built at Worcester- 
street, a little further west. This controls the access to 
Ewer-street sidings and the Ludgate-hill line on the left, and 
to Cannon-street and the direct London Bridge road on the 
right. There is another box not far off, almost under the 
bridge which carries the main line of what is now called 
“the Chatham section” of the system. All the new widen- 
ing is on brick arches, for which there is a good demand as 
storehouses, stables, &e. A special roadway to give access 
to these new arches has been formed from Gravel-lane 
to Ewer-street. In addition to providing additional lines, 
the company is improving the old ones. At South- 
wark Bridge-road, for instance, the original single-span 
bridge of 1864, carrying three roads, is having the 
cross girders carrying the floor renewed. To compensate 
for the partial loss of strength during the operation, 
extremely massive timber supports have been erected at five 
different points. Two supporting columns have also been 
placed under the great bow-string bridge over the station 
appreach at London Bridge. These measures have been 
adopted more with an eye to future necessities in the way of 
heavier engines, than from any present need. A fourth line 
of rails is also being made approaching the west curve at 
Cannon-street, to span Southwark-street. This will necessi- 
tate the alteraticn or reconstruction of Southwark-street 
bridge, for which preparations are already beginning. The 
site between Gravel-lane and Ewer-street, on the north side 
of the line, at first intended to be a standing place for empty 
trains, is being arranged instead as a depot for fish, 
fruit, milk, and other perishable goods, conveyed by 
passenger trains. Offices for transacting the business 
face Gravel-lane, and form a neat elevation, the upper 
part being level with the intended staticn. The builder 
is Mr. R. Avard, of Maidstone. A screen wall is nearly 
finished over the three entrance arches in Gravel-lane, but 
otherwise a good deal remains to be done in finally adapting 
the place for traffic. When complete the business will be 
removed there frcm the old terminal portion of London 
Bridge Station, which, in view of the coming change, is being 
gralually adapted as an additional passenger station for 
trains going no further. To this end, foot-bridges leading 
into it from the new station, reconstructed a few years ago, 
have been put up, and platforms are in process of formation. 
This old station is a very venerable and archaic specimen of 
railway architecture, its wooden roof in particular being 
guite a curiosity. It appears to date from the time of the 
old London and Greenwich Company, though we seem to 
recollect it in use as a passenger station in the sixties and 
seventies, if not later. 

The rebuilding of Waterloo Junction Station has required 
much skilful planning, the available area being very small and 
cut up by streets on every side. In the main, the work com- 
prises an entirely new up platform, south of the old station 
and in connection with the additional road just mentioned. 
This platform is carried upon light iron columns, outside the 
brick viaduct, for the distance between Broad-wall and Eaton- 
street, and has sheet iron palisading at that part. Nearer 
Waterloo, the side is stock-brick walling, with a shelter of 
the usual type. To get into Waterloo it will be necessary to 
go up a wide sloping passage, from which another will branch 
off to the central island platform and the down platform at 
the far side of the station. Only partof the passage towards 
Waterloo is yet finished. It contains three booking windows, 
and can also be reached from the street level by a staircase 
leading out of a new booking-hall and offices erected in 
Sandell-street. These, which are nearly ready for use, are 
only one door from the Waterloo Bridge-road, and much 
more convenient to find than the old ones. However, there 
is not very much traffic of local origin, the London and 
South-Western being practically the source of all the business 
at Waterloo Junction. 

For the present, temporary wooden passages lead on from 
the new footway. One of these crosses Cornwall-road at a 
height of perhaps 50ft. above the ground, and affords quite a 
bird’s-eye view of the unlovely neighbourhood. The central 
platform is now being taken in hand and totally reformed. 
It was dangerously narrow, the station being, in fact, an 
after-thought, constructed after the railway was opened, and 
on a remarkably economical scale. The north side is being 
extended along Brad-road to make it as long as its opposite 
neighbour, the total length of the whole station being scme- 
thing like 300 yards. A signal-box is erected at the Cannon- 
street end, and another on a gantry crossing all four roads, 
nearer Charing-cross. The new overhead footway will be 
quite close alongside this gantry. A wretched old wooden 
signal-cabin near this point—being, in fact, the ‘ Waterloo 
Junction”? from which the station is named—will have to 
come down, as it stands right in the way of a new line of 
rails which is waiting to occupy its site. 

Below London Bridge the widening works are getting on 
steadily. Unavoidable delays have occurred, though it was 
never intended that so large an undertaking should be com- 
pleted all at once, but that the capital charges should be 
spread over a considerable pericd. A large girder bridge over 
the junction of Parish and Artillery streets is still in hand, 
some of the round iron columns supporting it being up, but 
a large amount of timbering is also standing. Just beyond 
this, cutting through Artillery-street, comes a new street, 
constructed by the London County Council, in line with the 
Tower Bridge. It leads to Tanner-street, an important 
thoroughfare, and renders several of the narrow dark 
tortuous lanes less necessary. The railway, as well as the 
Brighton line, has been passed under—an undertaking 
of no small moment, considering the prodigious traffic. 
The new street is bridged by arched girders of about 60ft. 
span, there being sixteen of these under the South-Eastern 


and Chatham, and eight or ten more under the Brighton. 
Some of the arches of the viaduct have had, of course, to be 
removed. Along the east side of Church-street the new 
thoroughfare occupies the site of the tanning works of 
Messrs. Bacon. From Gedling-street to Abbey-street the 
widening occupies most of Druid-street, in the shape of about 
twelve arches of the same span as the original arches of 1836. 
A bridge over Abbey-street will be required. Notices are up 
that loads exceeding 15{t. high wili not go under the temporary 
bridge which will be erected. From Abbey-street to Rouel- 
road the arches are partly done, and a piece of empty land 
beyond, on the south side of Frean-street, is ready for 
work to be begun upon it. This will bring the extension up 
to Spa-road Station—a ridiculously out-of-date and incon- 
venient structure. What the company’s intentions are with 
regard to it is not yet clear, but it is not likely to be allowed 
to interfere with the general scheme of improvement. Some 
houses in Linsley-street and St. James’s-road are coming 
down, also J. Taylor and Son’s Spa Pottery, and apparently 
part of the next premises must follow. After that comes, 
perhaps, the largest manufactory in the whole district—Peek, 
Frean, and Co., the biscuit makers. It was at first said that 
the company had decided to carry the widening round these 
works, in consequence of the high price demanded for 
disturbing the portion next the railway. As this would 
have hampered any future extension of the works, 
they have been enlarged away from the line, so that 
the company will be able to have the old part 
after all. A gocd deal has been done here and there, further 
on, bits of the widening varying in forwardness from barely 
getting in the foundations of the arches to completion and 
full use. The soil about here is not at all favourable for works 
requiring deep and massive bases, being soft and peaty, 
evidently the remains of an ancient morass. Near Goodson- 
road a large site, on arches, bas been prepared for a new 
passenger station, in a neighbourhood where one has long 
been urgently required. Down to near the North Kent 
Junction, the Greenwich trains use part of the new widening, 
but further on they still run on the right-hand road, and it is 
now evident that this interesting survival of the railway 
practice of William IV.’s time will last into the new century. 


WIDENING THE SOUTH-WESTERN RAILWAY. 


THE important works for widening the London and 
South-Western main line in order that, like its northern 
contemporaries, the company may become possessed of a 
four-track way upon the busiest portion of its system, are 
proceeding apace. From Waterloo to Wandsworth-road, a 
distance of about 1} miles, there are six lines, and from 
thence to Hampton Court Junction, a little west of Surbiton, 
two “through ” and two “ local ” tracks already exist ; while 
between Waterloo and Clapham Junction, and again in the 
neighbourhood of Wimbledon, further extensive widening 
works, including the construction of extra siding accommo- 
dation, are also making rapid progress. From Hampton 
Court Junction to Woking there are already three tracks, the 
third being an up “local,” and between these two points a 
fourth down “local” is now being laid upon the southern 
side of the railway. These two sections, however, are foreign 
to this article, which aims only at a description of the great 
widening being carried out between Woking and Basingstoke 
—a work that practically amounts to the construction of a 
new line of railway, twenty-four miles in length, alongside 
the existing one, and on its southern side throughout. We 
may therefore omit any description of the former, and pro- 
ceed at once to that of the latter, commencing the narrative 
at Woking, which, however, is really the goal, not the start- 
ing point of these works, for they have been planned in the 
“up” direction. And here it should be noted that the first 
short section of this important widening scheme, viz., the 
construction of two extra tracks from Worting Junction to 
Basingstoke, was completed and opened for traffic over two 
years ago. Worting Junction, 3} miles to the west of 
Basingstoke, is the point where the main line divides for 
Southamptcn and Bournemouth, and for Salisbury and 
Exeter. The Basingstoke to Woking widening works are 
divided into three sections, viz., Basingstoke to Winchfield, 
Winchfield to Frimley, and Frimley to Woking, respectively 
74 miles, 7? miles, and 7} miles in length. Since, however, 
a tour of inspection over these works is generally made as 
proceeding from Woking to Basingstoke, it will be best to 
describe the sections in reverse order. That from Woking to 
Frimley, therefore, is first struck at Victoria Arch, about a 
quarter of a mile to the west of Woking Station, and at an 
equal distance farther on the Goldsworth Hill cutting is 
entered. This cutting is rather less than a mile long; it 
averages 60ft. in depth, and the widening entails the excava- 
tion of 120,000 cubic yards of earth. At its western end the 
railway emerges upon a lofty embankment known as the 
Brookwood Bank, which continues for a distance of 3} miles. 
The work of widening the Goldsworth cutting for the two 
extra tracks is not far advanced, but on its northern slope 
another smaller widening has actually been completed, so as 
to admit of the laying down of what is now a third, but 
what will eventually be a fifth, rail from Woking to Golds- 
worth signal cabin. This relief track measures 1? miles in 
length. The tip for the Brookwood Bank at present ter- 
minates at a point about 500 yards beyond the Goldsworth 
cutting, after which, for a considerable distance, the work is 
one of preparation only. Soon after passing Brookwood 
Station, a highly important and delicate undertaking is 
encountered. When the preparatory measures for widening 
the bank at this point were put in hand, the engineers dis- 
covered to their dismay that they had struck a peaty 
quagmire, 9ft. in depth. It appears that when the existing 
embankment was projected, this curious trench occupied the 
route chosen by the original builders of the railway, where- 
upon, since the Basingstoke Canal forbade a diversion to the 
north, they dug out the narrow bog and deposited it on one 
side, immediately to the south. To-day, accordingly, this 
trench has had to be again moved on, but directly the 
operation was begun the bank above exhibited a tendency to 
slip. Energetic measures were necessary to obviate such a 
disaster, and these assumed the following form :—First, a 
chalk wall, Gft. broad, and from 6ft. to 9ft. deep, was 
built at the foot of the bank, and upon its exterior face this 
wall was riveted with slabs of peat, to prevent any moisture 
percolating. Then, when the bank had been thus shored up, 
the boggy matter was bodily removed, and thrown, by per- 
mission of the War-office, upon the Crown land adjoining. 
Next, in order to obviate the danger of the bog slipping back, 
another chalk wall was built, so as to form a toe for the new 
bank. Lastly, the space between these two walls was filled up 
with sand, and this has given a solid and water-tight foundation. 


Pirbright Junction, where the Aldershot line branches off 
to the south, distant 293 miles from Waterloo, is the scene 
of great activity. This junction, which has long been a 
source of exasperating delay to the main-line trains, is being 
entirely reconstructed upon the “fly-over” system. The 
“up” Aldershot track is being diverted to cross over the 
main on a skew bridge at an angle of 25 degrees, the curve 
of this new high-level line being a radius of 30 chains. The 
gradients are as follows:—From the point where the 
diversion commences to the “ fly-over” bridge, 1 in 209; level 
over the main line; and running down on to the latter at 1 
in 73-62. It is hoped that the “ fly-over”’ junction will be open 
for traffic in February. This diversion, however, has also 
necessitated a complete re-modelling of the roads passing 
under and over the two lines of railway in the neighbour- 
hood. Within a few hundred yards of this busy centre the 
gloomy Frimley cutting, 14 miles long and nearly. 60ft. deep, 
commences. The widening of this cutting carries with it 
the excavation of 420,000 cubic yards, and the work is being 
carried out in three lifts by the aid of three powerful steam 
navvies. At the western end of this cutting, which is alse 
the termination of the Woking-Frimley section, an awkward 
obstacle presents itself in the brickwork aqueduct conveying 
the Basingstoke Canal across the railway. To reconstruct 
this overhead bridge with an extra arch for the new tracks 
without at the same time impeding navigation, would be an 
extremely difficult task; moreover, the railway company 
is liable to penalties should this occur or the waterway be 
made to leak. Accordingly, in order to give the engineers a 
free hand, the respective authorities have agreed to a tem- 
porary diversion of the canal, necessitating the erection of a 
cast iron aqueduct, with towing path complete, across the 
permanent way at a point immediately below the cld one. 
The central station, the Frimley-Winchfield, 73 miles in 
length, has only just been commenced, although from the 
South-Eastern Railway to Farnborough a third track is 
finished and in use. Nevertheless it is satisfactory to note 
that old Farnborough Station, with its meagre accommoda- 
tion and narrow platforms, is to go entirely. The new 
station to be built here will be worthy in every respect of this 
important residential and strategical centre; and, further, on 
the western side, some very extensive siding and platform 
accommodation for the military traffic is to be constructed. 
As the widening is being made more upon the southern side 
of the railway, the filling in of a slice of the Fleet pond 
presents the next serious obstacle. This large expanse of 
water is situated at a considerable elevation, and, being thus 
exposed to the wind, large waves are formed on its surface in 
stormy weather. The railway passes through the water on a 
low bank of sand, whose slopes were faced with sods, then 
thatched over with hazel rods and pinned down with willows, 
which have since taken root and matted the turf on the 
sand. A footing of chalk was finally added near the surface 
of the chalk, and the work has long attained great solidity. 
When the widening of the track across this sheet of water 
has been accomplished, a new Fleet Station will be built 
here, and the site of the old one handed over to the goods 
traffic. As we are conducting the reader, the Winchfield- 
Basingstoke section commences one mile to the east of 
Winchfield Station. Leaving the latter, where the extra 
platform for the four-track way is all but completed, the 
line then passes through Shapley Hill in cutting and tunnel. 
When ihe railway was originally constructed, the excava- 
tion of this short but lofty cutting through alternate 
beds of sand and clay that hold water gave great 
trouble, and the same old bugbear has again cropped 
up during the present work of widening that portion 
that lies to the east of the short tunnel. A bad slip 
occurred here last March, blocking both tracks for some 
hours, and compelling single-line working for several days. 
The intention is to abolish the Winchfield tunnel, 65 yards 
long, converting the whole into an open cutting ; therefore 
the high road that crosses the top of the tunnel has had to 
be provided with a new overhead bridge immediately to 
the west. This is a most imposing-looking structure, for it 
consists of a centre span of 52ft. on the square and 58ft. on 
the skew, with two arched spans on either side of 30ft. 
each. The height from rail to road level is 56ft., the road 
being carried over the railway by girders and trough floor- 
ing filled with tar concrete. Standing upon Winchfield 
platform, the spectacle presented by the tunnel, the half- 
razed bank above, and the abnormally lofty girder bridge 
topping both, is a most curious one. From here to Hook 
Station, whose extra platform work is also practically com- 
pleted, the works do not call for any detailed comment; 
suffice to say that the railway runs upon a chalk bank, 
about 40ft. high, throughout. 

Just beyond Hook Station there is another short tunnel, 
70 yards in length, which is to be abolished in the same 
manner as the Winchfield. The same high road also 
crosses the top of this tunnel, so, in view of the latter’s 
disappearance, another large overhead bridge has been pro- 
vided a short distance to the west, but this structure cannot 
vie with the Shapley one in height, for here the roadway is 
only 36ft. above rail level. The bank pierced by this tunnel 
and by the cutting, 1} miles long, on the western side is 
known as the Newnham cutting. The widening of this 
cutting is very far advanced, the work having been accom- 
plished in three lifts; while for the surface drains, here 
rendered especially necessary owing to the soppy clay bed, 
heavy masses of chalk have been let in at }-chain intervals. 
By the way, all the chalk required for these works has been 
brought up from Micheldever by a special service of Sunday 
ballast trains. 

From the termination of the Newnham cutting to that at 
Old Basing the line is on a high embankment, the widening 
of which has now been completed, though some slips are still 
giving trouble. At the Old Basing signal cabin, 24 miles 
from Basingstoke, one of the two additional tracks is laid 
and ballasted, and will probably have been opened for traffic 
by the time this article appears. 

The last important piece of work in this section is en- 
countered, 14 miles from Basingstoke, in the widening of the 
Loddon viaduct, which is 35ft. above road level, and consista 
of four 35ft. spans. The re-modelling and rebuilding of 
Basingstoke passenger station will be tackled last of all. 
Great improvements are meditated here, and the company 
has recently acquired a large area of land adjoining the 
station, and a new goods yard is in course of formation. 

The contractors for all three sections of these great works, 
which will have the effect of providing the London and 
South-Western Railway with four tracks from Waterloo to 
Worting Junction, a distance of 51 miles, are John Aird and © 
Sons. It is no secret, however, that the work is eventually’ o 
assume the proportions of a complete four-track way between 


London and the port of Southampton. 
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separately oy 4 together, so that the whole pole with 
its winding can be removed endwaysif desired. One of the 
most interesting elements of the construction of this ma- 
chine is the system of centering the armature. The arma- 
ture is a fixed ring, and is supported on two pedestals, one 
at each side, and a third pedestal at the bottom of the pit. 
These pedestals allow of horizontal movement in either 
direction, and in addition they have compound wedges, 
something like those sometimes used by printers for 
making up formes, and they are therefore adjustable as 
yegards height. It is thus easy to support an armature so 


Fig. 1-OERLIKON INDUCTOR ALTERNATOR 


that it should not be strained in any direction, and the 
centering is very simple, and can be altered at any time if 
the bearings or foundations move at all. 

The stator, or the armature, is built up of laminated iron, 
so arranged that each segment of the armature can be 
be removed axially for repair inspection. This dis- 
position has the advantage that the armature coils are 
wound separately, instead of being practically wound in 
the erecting shop, which is the usual practice on the 
Continent. The field magnets of this machine form the 
usual fly-wheel. 

The Oerlikon Works also makes a fly-wheel alternator, 
with the rotating magnets outside the fixed armature. 
The magnets then project inwards from a partly over- 
hung fly-wheel. Greater momentum is thus secured with 
a given weight of dynamo; but it is a question whether 
this advantage pays for the extra cost involved in the 
design. These alternators are perhaps a little too much 


Vk 


Fig. 2—OERLIKON SPINNING MOTOR 


affected by lagging currents or inductive circuits to suit 
English ideas, but this drawback is treated somewhat too 
s2riously in this country. 

We have not thought fit to illustrate eithér of these 
machines, as the type is fairly well known, and we 
are giving so many illustrations of somewhat similar 
machines. 

The Oerlikon Works still makes inductor alternators. 
The inductor dynamo became a sort of fashion some nine 
or ten years ago, and most makers in America, on the 
Continent, and in England, made some. But they 
appear to have lost favour almost entirely; and the 
Oerlikon are rather exceptional in keeping to this type. 
The machine of this type, Fig. 1, has a fixed double 
armature, and fixed field coil. Each armature coil can 
be taken out without taking the machine to pieces. This 
is done very ingeniously by arranging for the removal of 
one pole piece from the field magnet or keeper. The 


armature coil can then be moved in radially and taken 
out. 

Fig. 1 shows an inductor alternator of 300 kilowatts. 
This type of machine is made from 10 kilowatts at 
1000 revolutions, up to 13800 kilowatts at 75 revolutions 
a minute, The rotor is a cast iron or steel cylinder with 
two sets of poles mounted on it. The stator, or armature, 
consists of two rings of sheet iron, with slots for the 
coils. The field poles can be taken out endways or 
axially, and after one is taken out any of the armature 
coils of the corresponding ring can be removed easily. 


There is only one exciting | 


coil, which forms a ring 
round the whole rotor. 
These machines have an 
efficiency of 93 per cent. 
at full load, and 89 per 
cent. at half load, in sizes 
above 100 horse-power. 
The pressure falls no less 
than 25 to 30 per cent. on 
an inductive from a zero 
load. For an idle com- 
ponent bringing the cur- 
rent to what would be 
equivalent to a harmonic 
current with a lag of cos 
gd = 0°8, the drop is 
about 25 per cent. from 
the no-load pressure. The 
excitation is, of course, 
small,.4 to 1 per cent. 
The heating is within 35 
deg. Cent. rise above the 
surroundings. 

As an example of their 
direct - current machines 
the Oerlikon Works shows 
a rotary transformer or 
dynamotor, consisting of 
a tri-phase alternating- 
current motor driving a 
cir2ct-current machine— 


designed for traction work, 
or for electro-metallurgy. 
The tri-phase machine 
takes 308 kilowatts at 
2200 volts and 40 periods 
per second. The direct- 
current dynamo gives 240 
kilowatts at 550 volts. A 
Zodel flexible coupling is 
employed. Liquid resist- 
ances are used in the 
induced element of the motor toskeep down the starting 
current. The gap is about 2 mm. The direct-current 
dynamo is four-polar, with a cast steel field magnet. 
The armature is, of course, hole-wound. These machines 
run very quietly. 

Needless to remark, the Oerlikon Works does a large 
business in tri-phase motors. Fig. 2 shows a tri-phase 
motor for driving spinning machinery. It is as simple 
as can be, and will run several weeks without even oiling. 
The motor is used with a vertical belt, and the weight is 
partly carried by the spring. By having a long spring 
the belt has uniform pull in spite of its fairly stretching. 
As is well known, uniformity of speed is most important 


au arrangement specially | 


not be the result of direct German influence at all. The 


enormous shaft might be of American origin. 


THE GANZ SYSTEM OF ELECTRIC TRACTION. 
(From our Special Commissioner.) 

A Goop deal of scepticism has existed regarding the actual 
starting torque of pure induction motors.* To put this 
question upon an uncontrovertible basis of experimentally 
proved fact, Messrs. Ganz invited me to assist at a test of 
one of the motors lying in the erecting shop. For this 
purpose a lever of rolled iron bar, 3 m. long, was clamped 
to the rotor of the motor and was slung up at the 3 m. 
leverage by a spring balance. I measured the weight of 
lever reduced to this suspension point, and also the 
friction in the bearings. The latter was more than it 
would be in running, because a running bearing in proper 
condition always shows less friction than appears in the 
same when standing, and also this motor had been stand- 
ing in the erecting shop motionless for several days and 
nothing had been done to put the bearings in running 
condition. The weight of lever to be allowed for was 
25 kilos., and the friction between 12} and 13}. In two 
trials the lift was 300 and 310kilos. Deducting 25 weight 
and 13 friction from the mean of these, we have a 
measured torque due to electro-dynamic action of 
801 metre-kilogrammes. This, reduced to the circum- 
ference of a driving wheel 1°4 m. diameter, gives a 
tractive force on the rail of 1144 kilos. 

This means a tractive force of 50 kilos. per ton on 
about 23 tons. During these measurements the 
mean voltage in the stator primaries was 2400, or 
600 under the normal 8000. At the same time, the 
current in these inductor coils averaged 58} ampéres. 
The induced currents in the rotor at same time showed a 
voltage of 190 volts by 500 ampéres. 

A second set of measurements intended to be at about 
half voltage gave a torque of 290 metre-kilogrammes, 
with 1485 volts and 474 ampéres in the primary coils of 
the inductor. 

In considering these measured results, it is to be 
remembered that the torque varies approximately as tke 
square of the voltage, so that at the normal 3000 volts 


the torque obtained would have been about 800 x (3) ~ 
800 x 125 _ 1250 metre -kilogrammes, which is the 


8) 
equivalent of 50 kilos. per ton on a load of 36 tons at the 
tire of a wheel 1:4 m. diameter. These torques are due 
to a single high-tension motor not coupled up to a low- 
tension motor, but with the proper liquid rheostat resist- 
ance inserted in the circuit of its rotor. This is the 
working arrangement during acceleration from half to 
full speed. 

The first interesting speciality in constructive detail is 
the pair of trolleys which collect two of the currents of 
the three-phase system from the two overhead wires, the 
third current travelling by way of the rails. In Buda- 
Pesth there are many electric tramway systems, and on 
these may be seen many styles of overhead-line collec- 
tors. One of the most used is a pattern never seen in 
this country. It is sketched in Fig. 1. It is a wide 
braced steel tube frame, the parallel legs of which stand 
| some 30in. apart, which is attached to the roof of the car 
| by a long horizontal spring hinge h h, and which at its 

upper end is formed into a wide bow of about 4ft. 


Fig. 3—OERLIKON 


in spinning mills, and the electric motor has a great 
advantage. 

Fig. 3 shows a portable machine shop motor. This 
type of machine isa speciality of the Oerlikon Works, and 
is especially useful for drilling holes in heavy castings in 
the erecting shop. Another speciality of the Oerlikon 
Works is overhead electric cranes. 


CREIL. 
We illustrated on page 68, of our issue of January 18th, 


a 700-kilowatt machine made by the Compagnie Générale | 


d’Electricité de Creil, which we have for short called 
Daydé and Pillé. The drawings of this machine were 
held over on account of press of other matter, but as they 
give the more important dimensions of this machine we 
now publish them. They will be found on page 134. 
This machine has a look of Shuckert about it, but 
continental practice is so uniform that the machine may 


PORTABLE MOTOR 


| span. The central part c c of this bow is made of copper 


bar or of copper tube covering a steel core, and is 
| straight throughout a length of from 18in. to 24in. 
|The contact is a rubbing one. Although apparently 
bulky, it is really very light, the steel tubes being only 


* On reading over my last article of February lst I see that on 

e 116 at one place, in explaining the action of induction motors, 
nar expose myself to the suspicion of putting the cart before 
the horse, although strictly what was said was accurate. Still to 
some readers it might suggest that the induced currents in the 
| windings on the rotor were indicated as the original cause of 
| the magnetic induction in the rotor core ; whereas, of course, it 
| is the rapidly-changing magnetic induction in this iron core, due 
to the primary alternating currents in the stator—the rotor iron 
forming parts of the primary magnetic circuits—that create the 
secondary currents in the rotor coils. These again produce their 
own magnetic field, reacting on or modifying the field due to the 
primaries. In the resultant or compound field so produced arise 
| the magnetic pulls referred to as the operative agent in develop- 
| ng mechanical horse-power. 
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din. or jin. diameter. It seems to run on the lines very 
well indeed. I admire its great simplicity of design, and 
the very evident advantages it offers at crossings and 
turn-outs ; there is here no possible trouble from trolleys 
jumping off the wires. I describe this because I think 
that this form has, in general outline. suggested Messrs. 
Ganz’s new high-tension two-wire trolley. A drawing is 
not at the present moment available, so that a word- 
description musi suffice in the meantime. Drawings for 
publication are promised me at an early date. 

Each contact trolley consists of a plain untianged tough 
copper cylinder, 3}in. in diameter and 16in. long. This 
cylinder revolves upon two hard steel ball bearings. A cop- 
per axial continuation of this cylinder, slightly coned, and 
extending 8in. in one direction only, is fixed so as not to 
revolve. The wire runs over this fixed part only in very 
exceptional situations. These two parts are mounted on 
a wooden shaft or spindle, cast steel races for the balls 
being fastened on the spindle. This arrangement is 
duplicated on the same spindle, two such collecting 
rollers being mounted in the same axial line, with 
din. length of wooden spindle between their contiguous or 
central ends. These two rollers have their end collar 
faces rubbed against by cylindric 
carbon blocks held up by spiral! 
springs. By these contacts they 
take the two currents to the main 
switch in the driving cab. It is to 
be noticed that the current does 
not pass through the ball bearings. 
The passage of high-tension alter- 
nating current through such bear- 
ings has been found experimentally 
to'destroy the balls rapidly. This 
spindle is thus about 5ft. long 
between extremities. To each end 
is fixed a stout vertical stud. This 
passes downwards through a guide- 
slot in the upper end of one of the 
two poles which form the two 
sides of a frame like that of 
Vig. 1. The top end of each pole is bowed in the vertical 
plane to a circular arc, from whose two extremities 
stretch two spiral suspending springs to the bottom of 
the stud. These springs l’e normally at about 45 deg. to 
the horizontal. They provide a very easy top spring suspen- 
sion for the trolley spindle. The trolley spindle with its 
two contact rollers weighs something like 12 lb. or 13 lb., 
and the spring exerts an upward force of about 25 lb. more 
than this weight: that is, the last figure gives the normal 
pressure maintaining electric contact with the overhead 
lines. 

The wooden spindle does not seem to suffer from 
gradual warping. It is made from special timber found 
in the Hungarian highlands, and is prepared, after very 
thorough drying, by being saturated under pressure with 
paraffin. A spindle shown me had been in constant 
outside use for thirteen months and was still perfectly 
straight. 

The base of the frame pole is mounted on a long sub- 
stantial horizontal hinge on the top of the car. It is 
lifted to the overhead lines by two spiral steel springs 
linked to the frame at the ends of the hinge. These 
springs are connected by two short horizontal levers 
to a central spindle which forms the rod of a piston 
working in an air cylinder, and the trolleys are thus 
really lifted by air pressure. If the air pressure fails 
the trolleys fall and break contact. The air perform- 
ing this function comes direct from the Westinghouse 
brake air reservoir through a simple form of cock. Now 
to open this cock so as to admit air to lift the trolleys a 
special form of key must be used. The same key is used 
to unlock the cover to the box containing the main cut- 
out and reversing switch. This box is the only 
part in the whole mechanism in which the high-tension 
leads from the trolley lines are not permanently encased 
in metal sheathing thoroughly well earthed. All other 
parts are inaccessible to the driver because of this sheath- 
ing. When the cover of this box is closed and locked, 
the parts inside it are equally well guarded. Only one 
key exists to lock or unlock it, and to open or close the 
air valve to the trolley air cylinder. The key and lock 
are so formed that the key cannot be withdrawn except 
after the cover is securely locked. On the other hand, 
the key cannot be withdrawn from the air valve except 
when this valve is closed and the air from the cylinder 
exhausted into the atmosphere. The result is that the 
trolleys can never be lifted so as to make contact with 
the overhead lines at the same time as the box contain- 
ing the only dangerous parts accessible to the driver is 
left open. Thus absolute safety to the driver is auto- 
inatically secured. 

Each high-tension motor requires such a pair of trolley 
rollers. The low-tension motor paired with it in cascade 
is, of course, not furnished with this apparatus. On a 
London Metropolitan railway each motor-car would have 
two pairs of motors, and therefore two trolley frame- 
poles. Each train would have four of them, the leading 
and this hindmost car being driving cars. 

From these trolleys the leads are taken down inside 
well-earthed metal tubes to the main cut-out and revers- 
ing switch. The leads are thickly covered with insulation, 
and the cables so formed are passed through holes in 
porcelain balls, which lie at suitable intervals inside the 
tubes. Thus a thick air-space insulation, besides the 
rubber covering, is provided. At bends in the tubes 
these balls are inserted at shorter spaces apart. 

Vig. 2 is a diagram of the switch connections seen in 
plan. The switch consists essentially of six copper caps 
well insulated by mica and porcelain and fixed upon a 
plate which forms an internal flange in the switch- 
box, and along with these six copper studs or pins 
similarly insulated and mounted upon a movable disc. 
In the diagram the three branches of the supply system 
are indicated in the usual way and lettered ABC. The 
three sets of inductor windings on the motor are simi- 
larly indicated and lettered a bc. These former 
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three are connected—two by the above described cables 
from the trolley wires, and one from the rails through the 
driving wheels and the casing—to the three terminals 
A BC of the switch, these being three of the crown of six 
copper caps just mentioned. Note that A and B lie next 
each other, while C is separated from A by one of the 
other terminals. From these other three fixed terminals, 
marked « b ¢, three insulated cables lead the currents to 
the three sets of windings on the fixed inductor of the 
motor. All these six connections are fixed and permanent, 
but have thick insulation, separating each from the others. 
These terminals are represented in Fig. 1 by circles rafined 
over, ABC right-handedly and a bc left-handedly. The 
unrafined half-circles beside them represent the six mov- 
able studs of the switch, which are, of course, placed cen- 
trally under the terminal caps, although not so shown in 
thediagram. The disc on which these studs are mounted 
can be lifted and lowered through a range of 8in., and 
can also be rotated through an angle of 60 deg. At their 
lower ends the studs are cross-connected by copper strips in 
the manner shown in full lines. When raised they make 
contact with the terminals, and lead the supply currents 
to the motor by the courses indicated in the diagram. 
When raised in the position shown by the full line cross- 
connections, the current entering at A is led through the 
studs a, ay and the out-terminal a to the a winding of the 
motor; the current from B passes by the studs 8, 8, and the 
out-terminal },to the b, winding of the motor; while 
the current arriving at the in-terminal C passes by the 
studs yr yr and by the out-terminal c, to the c, winding 
on the inductor of the motor. Here the suffix letter f 
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Fig. 2—SWITCH CONNECTION 


indicates the forward direction of running. If the main 
supply alternating currents lead (in respect of phase) in 
the order A B C, the pulsating magnetic polarities in the 
motor will lead in the order « 6, c, so that the resultant 
magnetic field will revolve, according to the diagram, 
left-handedly, and will pull the rotor in this direction. 
Now suppose the crown of studs « 8 y lowered, rotated 
left-handedly through 60deg. and raised again in the 
position shown by the dotted cross-connections. The 
current from A will now travel by 8, 8, (where the 
suffix + indicates reversed rotation), out by a to the same 
branch « of the motor as before. The B current travels 
by a, @, out by },. to the b, motor winding, which is the 
same as cy. The C current now passes through 
Yr Yr out by ¢, to the ¢, motor winding, which is the 
same winding as 6, . Thus the same current as before 
circulates in the a motor winding, but those in the other 
two branches are interchanged; and thus the currents in 
the motor inductor now lead in the order a b, c, , that is, 
right-handedly, giving a right-handed rotation of the 
magnetic field, and therefore also of the rotor. Every 
condition, electric, magnetic, and mechanical, is exactly 
and symmetrically reversed, except that the interchanged 
currents traverse the motor windings in the same direc- 
tions as before, and the motor works precisely as well in 
the reverse as in the forward direction without any other 
shifting than the interchange of phase in the two branches 
bande. Other forms of switch, in which only four out 
of the necessary six studs would be revolved, could easily 
be designed, but the switching motions would not be so 
simple as in this arrangement of Messrs. Ganz, which is 
very elegant regarded geometrically. 

When the disc carrying the studs is lowered, the top of 
each stud is distant Sin. from the contact surface above 
it. This interposes two air-gaps, each 8in. long,-in the 
way of the passage of any current. There are three such 
pairs of gaps. A pair of gaps in series is interposed 
between the high potential in each branch of the supply, 
and the ‘“ neutral point” of the three-phase system. 
The voltage between any two branches being 3000, that 
between each branch and the neutral point is 3000 
+ 2 sin 60 deg. = 3000 + 3 = 3000 + 1°73 = 1780. 
This voltage would need to spark or flash across a broken 
air-gap 16in. long, in order to break down this switch used 
as a cut-out. 

When right down, the tops of the studs stand just 
below the lower ends of porcelain guide-tubes up which 
they rise, fitting quite loosely, when raised to make con- 
tact. The studs and the tubes are each Sin. long. 
The function of these tubes is in a minor degree 
that of mechanical guidance. They act chiefly as insu- 
lators; when the studs are raised, the current, in order 
to spark from them to the casing flange supporting the 
terminals, would need either to pass through the thick- 
ness of the porcelain or else outside the tube through an 
air-length of a little less than 8in.—actually a little more 
than Tin. The lower ends of these tubes are formed of 
steatite inserted bushes with’ downward bell - shaped 
mouths to facilitate the entrance of the studs. These 
bushes can be renewed without renewing the whole tube. 
The disc carrying the studs slides on a central stem 
which acts as its chief mechanical guide, and which, by 
means of a feather and slot engagement, is used to turn 


means of a horizontal lever. It is lifted and lowered 
also by this same central stem through the intermedia. 
tion of a stiff spiral spring. The lifting mechanism eo). 
sists of a slotted cam plate and a crank pin and crank 
upon a horizontal spindle turned by a two-armed lever, 
This is the mechanism employed on the Vattellina 
engines; but, as has already been mentioned, siinplitied 
apparatus worked by compressed air power is proposed 
for future railways. 

The controller has nothing of novel interest about it 
except its special simplicity. It is operated by a vertical 
spindle, to whose upper end is keyed a two-armed lever. 
It isa simple switch whose very simple functions have 
already been described. Its lever has only two positions, 
“half speed” and “full speed,” so that the driver js 
called upon to do nothing but give it a full swing through 
the whole range between stops. At ‘ half-speed” the 
pair of motors are coupled in “ cascade,’’ and the rheo- 
stat resistance is inserted in the rotor circuit of the low- 
tension motor. At ‘ full-speed”’ the second motor is cut 
out entirely, and the rheostat resistance is inserted in the 
rotor circuit of the high-tension motor. 

All the interest and novelty of this portion of the 
machine concentrates in the automatic liquid rheostat. 
The liquid is a solution of sodium carbonate. This and 
the iron box containing it incidentally illustrate one very 
important advantage of using alternate-current motors 
upon electric railways. With continuous current the 
complaints. of electrolytic destruction of gas and water 
mains by vagrant earth returns have become loud and 
continuous, and threaten to become stormy. The 
earth branch of the three-phase alternating current 
produces no electrolytic effect—no alternating current 
does so—and this is proved and illustrated by the 
complete absence of electrolysis in the Ganz liquid 
rheostat. One such box has been in use now for three 
years, and no effect upon the iron is observable. HH any 
such effect existed, the iron of the box would wholly 
disappear in a few weeks. Neither upon the metal 
nor upon liquid does the current have any electrolytic 
effect. 

This liquid is poured into a rectangular box up to a 
certain level. The upper part of this box consists of 
three separate rectangular compartments standing upon 
what we may call the roof of the lower part. These com 
partments extend downwards through this roof in the 
form of cylinders, reaching nearly to the floor of the lower 
box and open at their lowerends. Intothe roof of the lower 
box is led an air passage of ample cross section. When 
compressed air is admitted through this passage it drives 
the liquid down in the lower box and up through the 
cylinders into the three separate upper compartments. 
The rate at which the liquid level rises in these last is 
determined by the rateat which compressed air is allowed 
to flowin. As the air employed is the Westinghouse 
brake air, and as the liquid has to be raised only a ver) 
small height—less than a foot—the inflow of air has to 
be very much throttled, and it is the adjustment of the 
throttle-valve or cock which regulates the speed at which 
the liquid rises in the resistance boxes, and thus regulates, 
in fact, the rate of acceleration of speed of the train. 
The three upper compartments are the resistance boxes. 
Each box contains two sets of iron plates suspended 
from the top and hanging parallel to each other. Each 
plate is, at its top edge, insulated from its two neighbours, 
and alternate plates are connected. The current comes 
in by one set of plates and leaves by the other. When 
there is no air pressure in the lower box, the liquid 
carbonate of sodium does not touch any of the plates, 
which are then separated by air gaps, which form « 
practically infinite resistance, because it is only the low- 
tension currents induced in the rotors of the motors that 
are led through the rheostat. As the liquid rises it covers 
the plate surfaces more and more, and, acting as a con- 
ductor between them, puts in more and more conduc- 
tivity —that is to say, cuts out more and more 
resistance. The different plates dip down to different 
depths, so that they begin to be wetted one after another. 
The lower edges of the plates are also curved, instead of 
being straight and horizontal, so that the wetted area of 
each increases as the liquid rises, according to a law de 
termined by the curved shape of its lower edge. These 
curves, and the arrangement of the series of depths to 
which the different plates extend downwards, have been 
arrived at after very prolonged and laborious experi- 
mental investigation. The object, now fully attained, is 
to take out resistance in such a. manner as to keep the 
motor driving-torque constant during the acceleration. 

After half-speed is attained, the full infinite resistance 
has to be quickly re-inserted. This is accomplished by 
exhausting the compressed air from the lower box, where- 
upon the liquid flows back to normal level, leaving the 
plates bare with air gaps between them. The exhaust or 
equilibrium valve (it establishes atmospheric equilibrium 
in all the sections of the apparatus) is a lift valve nor- 
mally pushed upwards and kept open by a spiral spring. 
The air cock putting the rheostat in operation is a com- 
pound one, with several ways through it. On being 
turned it first gives a very free way for the compressed 
air to a cylinder and the top of a piston, which, com- 

ressing the above spring, closes the exhaust or equi- 
ibrium valve. It then opens a very small throttling 
passage, admitting air slowly, and at greatly reduced 
pressure, to the top of the resistance liquid. Finally, 
when half-speed has been reached, the motion of the con- 
troller lever over to full speed gives this air cock a 
further motion which closes the throttling port and at 
same time opens another port, relieving the exhaust valve 
piston of the air pressure upon its upper surface, where- 
upon this valve orens quickly under the-action of the 
spring. This puts in again the whole resistance almost 
instantaneously, and following upon this the whole series 
of rheostat air operations is repeated for acceleration 
from half to full speed. The same series of operations 
is again repeated during retardation from full to half 


it through 60 deg. in the forward or reverse direction by 


speed, during which time the two motors are in cascade 
and are both acting as dynamos, 
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In my next article will be described some of the con- 
structive details of the motor, the method of driving the 
wheels from the motor, and further general information 
concerning the whole plant and its elements of com- 
mercial economy. 


NEW RUSSIAN FIRST-RATE PROTECTED 
CRUISERS—IMPROVED BOGATYR TYPE. 
Tue vessel of which we give an illustration is accepted as 
the standard for all future big protected cruisers in Russia. 
Two of the type are building in the North, one at Windau 
and another at Libau, or it is to be built at this place. In 
the Black Sea two more have been laid down, one at Niko- 


laief and the other at Sevastopol, on the slip vacated by the 


Kniaz Potemkin Tavritchivesky. 

With the Pallada and Variag we have dealt in past numbers 
of THE ENGINEER, though we gave only pictorial illustrations 
based upon plans that have since been modified. We now 


give profiles of these vessels showing the modified disposi- | 


tions of artillery. Previously the Pallada was more like the 


whether—when the water-line and lower deck are at the 
mercy of the smallest gun—a heavier gun fire is not as good 
or better than a little extra protection. Suppose, for 
instance, each armour-protected gun is reckoned as equal in 
weight to two behind shields, then the ship carries but twelve 
Gin., where she might have had eighteen. Each day sees a 
new theory of naval warfare, so no definite answer is 
possible ; but the question stands as to whether those men 
feeling cool behind armour will shoot better than those 
--double as many-—behind practically unprotected guns who 
know that their only safety lies in hitting the enemy so 
badly that she cannot hit back. Both sides have their 
disciples. 

The new ships are designed to carry the Bogatyr armament, 
but two alternative propositions—at the expense of coal—are 
under consideration. One is to put four 8in. quick-firers 
in place of the amidships 6in.; the other to put 8in. in the 
fore and aft turrets. In either case some 12-pounders would 
| have to go, so the proposal is likely to remain a proposal, the 
12-pounder being a very popular gun in Russia. 

The guns are all 45-calibre Obuchoff pieces, a type that 
| closely follows the Canet model, and for the sake of a low 


Variag, and this ship had a slightly different disposition of 


armament. 

The Bogatyr we have never yet dealt with ; she, however, 
so closely resembles the new ships now under notice that 
separate illustrations of her are not called for. 

The details and particulars of these cruisers are as 
follows :— 


| Pallada, | 
| Aurora, Variag. Bogatyr. New ships. 
| Diana. 
Displacement .. ..| 6500 6500 
Length .. 406 420 423 436 
Beam .. 55 52 52h | 54 
Draught, 21 19 24 | 204 
Guns, 1 deg... 6in. 12 6in. 12 6in. 12 6in. 
» 2deg... 22 Sin. 12 3in 12 3in. 12 Sin. 
8 small 6 small 10small | 10 small 
Torpedo tubes, 
merg? 0 2 2 2 
torpedo tubes, above) 
Armour deck, slopes..| 24in 2in. 
Number of armoured] 
casemates or turrets! none none 6 6 
Armouronthese..  ..| 4in. 
Armour shields .. 4hin. 6in. rin. 
Conning tower .. éin. sin. 6in. 
11,600 20,000 19,500 19,000 
Maximum speed.. ..|/ 20knots | 23 knots 23 knots | 23 knots 
Boilers .. .. .. ../24 Belleville) Niclausse | Belleville | ? 
3 | 2 2 | ? 
Coal, normal ..| 900 tons 600 tons 500 tons | £00 tons 
Coal, capacity ‘:| 1430 tons | 1800 tons | 1430 tons | 1430 tons 


class lies in the Pallada, 
She and her sisters were 


The germ idea of the 
which is of Russian design. 
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RUSSIAN CRUISER BOGATYR 
trajectory, high velocity and consequent penetration sacri- 
| fices weight of projectile, and consequently shell power. The 
| common shell of these guns is only 88 ib. against 100 Ib. in 
| British models. Where protected cruisers are concerned 
| penetration has next to no value; the deck is generally too 
| thick to be penetrated by any 6in. gun, and it is also the 
least likely thing to be hit. Casemates, too, if they exist, are 
generally beyond the power of 6in. pieces, but even if they 
are not, very few captains would order shot to be fired on the 
| off chance of disabling 1 ~~ cent. or less of the area of the 
' target. It may be lai 
projectiles fired four might hit casemates and _pene- 
trate them, assuming thin casemates, or they might 
hit and glance. The net result of the others, if solid 
projectiles, would be nil, and if armour-piercing shells, 
| very little. On the other hand, out of 1000 lyddite 
| and common, certainly one on the law of chances would hit 
| a casemate sufficiently near the port to spoil the gun inside. 
_ A good half-dozen, perhaps a dozen, would burst under case- 
| mates and effectually put them out of action. The odd 
| eighty to two hundred that hit the target would wreck 


| everything beyond recognition—probably less than twelve | 


PALLADA as Completed 


entertainment. In some incomprehensible manner a vessel 
containing 101b. or 121b. of calcium carbide was upset or 
allowed to drop, and the contents fell into a quantity of 
water. Naturally, acetylene was liberated very quickly, and 
an explosive mixture was formed in the room. The noise of 
the fall attracted the attention of a passer-by, or of a guest 
at the ball, who immediately brought a lighted candle to see 
what was the matter. The gas fired, partially wrecked the 
hotel, and produced the damage to life and limb already 
mentioned. 

At present we still lack details as to the type of generator 
which was being used ; but, after all, that is not a matter of 
primary importance. It is clear that the accident, if we may 
trust our information, can in no way be fairly attributed to 
any properties peculiarly inherent to acetylene. It would 
have happened equally with coal gas had an escape of similar 
magnitude occurred, although possibly the effects might not 
have been so disastrous. But it is also clear that great care- 
lessness and want of forethought were exhibited throughout 
the affair. The apparatus ought not to have been placed in 
the hotel itself; it ought not to have been erected in an un- 
ventilated situation ; and, with all deference to those people 
who think otherwise, it ought not to have required charging 
at night. The latter remark is specially applicable here, for 
we imagine that the installation must have been of a tem- 
porary character, and there were probably no facilities for 
throwing a beam of light upon the generator from a lamp 
outside the room where it was put. We cannot help thinking 
that the fact of a drum of carbide being dropped into water 
in this astounding fashion points to an attempt being made 
to charge the apparatus in absolute darkness ; and although 
in some respects such an operation is less hazardous than the 
employment of an artificial light, it must always lend itself 
to mistakes and accidents. 

So far as has hitherto appeared, no symptoms of a panic in 
France have been produced by this explosion, although it is 
the most fatal one to which the gas has yet given rise. A 
member of the House of Deputies has written to the Minister 


down, roughly, that out of 1000 | 


for Public Works calling attention to the number of accidents 
caused by acetylene, and urging the imposition of* more 
stringent regulations ; but we are informed that the gentle- 

man in question is so far from being hysterical upon the 
| subject, that his own country house is lighted throughout 
with the new gas. Indeed, unless the ordinary French 
regulations were being shamelessly broken at Aix-en-Othe— 
which must surely have been the case—those regulations are 
badly in need of revision; and without further delay they 
ought to be brought more into line with the rules and enact- 
ments in force in England and Germany. The Jakrbuch 
fiir Acetylen, recently issued by the German Acetylen 
Verein, contains a list of 77 explosions produced by the gas 
in America and Europe up to the close of 1899, with details as 
to the true cause when this has been capable of discovery. Of 
these seventy-seven, 54 are ascribed to carelessness with a light, 
8 to experiments conducted by ignorant persons, 10 to an un- 


PALLADA as desiqned 
T 


6” 
RUSSIAN CRUISERS PALLADA AND VARIAG 
built at Galemii Island, St. Petersburg. The Variag, , Gin. lyddite would do that utterly. It is even conceivable 


built by Messrs. Cramp, of Philadelphia, U.S.A., followed 


VARIAG as completed 


VARIAG as designed 


| that two or three might. No one in his senses, therefore, is 


known cause, and only 5—or, say, 15 in all so as to include 
' the unexplained 10—to defects in the apparatus or to reasons 


next, and is the most advanced. On trial with twenty-nine | going to bother about penetrations where protected cruisers | actually connected with the gas itself, for which the operator 


boilers she made an easy 22 knots, and touched 23 knots. 
With thirty boilers the 23 knots was made, and maintained 
for twelve hours, as demanded by the contract. The Bogatyr 
was produced by the Vulean Company at Stettin, and, pro- 
bably on account of her armour, has met with the most 
favourable appreciation. She carries two Gin. in the fore 
turret and two in the after, each protected by 4in. armour, and 
with an armoured hoist. The foremost and aftermost 6in. 
are also in armoured casemates, 4in. thick. Finally, on 
account of the raised poop, there is additional accommoda- 
tion where the Russians most like to have it. 

The 12-pounders, it will be noted, follow generally the 
British system, being placed alternately with the larger 
guns; but some additional ones are put round the conning 
tower, d la Elswick, and a couple more aft. Indeed, the 
Bogatyr design is generally to be traced to Elswick, and at first 
glance she might be taken for an Elswick cruiser. She lacks 
however, the Elswick lines and form of hull, and in view of 
her 2000 odd tons of displacement carries less artillery than 
Elswick ships. It cannot be contended that Russia has 
gained by not admitting Elswick into the competition—such 
as it was. Had she done so, she would probably have 
secured an armoured Blanco Encalada, which protected 
cruiser on 2000 tons less displacement carriés a rather better 
armament than the Bogatyr, and about rivals her in speed. 
She, too, is a ship of eight years ago. All that the 
Vulcan Company haye done has been to evolve a cruiser like 
the Blanco Encalada, with some armour on certain guns. It 
is a moot point whether such armour is of much value ; 


are concerned, consequently the best gun, in reason, is that 
with the heaviest shell. 


two points deserve emphasis. 
minimum of woodwork; the second, that in the Russian- 
built ships the funnel bases ‘tween decks are armoured to 
the extent of 2in.—enough to keep out fragments of 6in. shell. 


morally certain to be hit by fragments of shell. If it is 
merely thin it will be holed like a sieve, and guns put out of 
action by the smoke. On the other hand, if it is thinly 
armoured and hit directly, a Gin. high-explosive shell is likely 
now, or in the immediate future, to burst inside. And if it 
does so burst, every furnace belonging to that funnel will be 
blown out and every soul killed in those stokeholds. 


-AN ACETYLENE EXPLOSION. 


A veRY serious explosion of acetylene occurred during 


whereby four persons were kill 
injured. It appears that a dance was being given at an 
hotel in the town, the ball-room being lighted with acety- 
lene. The generator was placed, so we gather from the 
Journal de lV Acétyléne, inside the main building in some small 
room which was not properly 


charged, or re-charged, at night during the progress of the 


Before closing this description of the new Russian cruisers, | 
The first is that there is a} 


| loads of 10 tons each. 
= 16,054 on November 10th, 1899, and 17,01 
1900. 


| was not personally and solely responsible. 


RoyaL INstiTuTION.—A general monthly meeting of the meni« 


| bers of the Royal Institution was held on the 4th inst., Sir James 
| Crichton-Browne, treasurer and vice-president, in the chair. Mr. 
J. Boldero, Mr. J. Y. Buchanan, Mr. A. Lyttleton, Mr. J. Mac- 
A funnel base is not very likely to be hit directly, but it is | —_. Mr. A. W. Reed, Major J. M. Rogers, Mr. D. Weston, 


and Dr. T. T. Whipham, were members. The special 
thanks of the members were returned to Sir Frederick Abel, Bart.. 
K.C.B., for his donation of £50, and to Professor Dewar for his 
donation of £50, to the fund for the promotion of experimental 
research at low temperatures. 


A Day’s Work IN THE RUHR CoLLIERY DistricTt.—On the 


| 16th November, 1900, the minerals, coals, coke, and patent fuel, 
, despatched from the different collieries, coke, and briquette works 


in the Ruhr district amounted to 180,630 tons, or 18,063 truck 
The largest numbers ps moved 

on March 23rd, 
In addition to these there were required 3129 open and 
2789 covered and special wagons for general goods and merchan- 


| dise, so that the whole number of wagons loaded outwards on 


last December at Aix-en-Othe, department Aube, in France, | 
and more than twenty | 


that day was 23,981. These were collected from the different 
mines and works in service trains marshalled according to destina- 
tion, and despatched from the main line stations in 480 trains of 
fifty wagons each. . As an equal amount of empty rolling stock 


| was required for the following day, the number of trains in move- 
| ment was 960, with 47,962 wagons. 
I I 1all | the wagon from buffer to buffer at 26ft., the total length of line 
ventilated, and it was being | covered, su 


Taking the average length of 


ing 


them to be marshalled in a single line, would 
miles, 


| 
| 
| 
| | | 
\ 
| | | 
47000 | 
= 
) 
6” 
200 feet 
| | 
| 
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NEW SYSTEM OF SEWER VENTILATION. 


THE smells emanating from sewer ventilators are sometimes | 


very objectionable, besides being deleterious. The sulphu- 


retted hydrogen and ammonium sulphide, for example, some- | 


times contained in sewer gas, besides being foul smelling, are 
in other ways harmful. Moreover, the gases are not infre- 
quently laden with bacteria. The question of sewer ventila- 


tion has received considerable attention from the early days | 
of sanitary engineering. Before houses were efficiently | 


trapped the gases had free access to dwellings. Ventilating 
shafts and mechanical contrivances, such as suction fans, 
chemical substances in the sewers, charcoal and other sub- 
stances, have all been suggested and tried. The original and 
general idea for a long time was that the gases should not be 
allowed to issue from the sewers. The results withinefficient 
plumbing in the houses may be imagined. Eventually, how- 
ever, it was recognised that this idea was erroneous, and that 
the gases should be given every chance to escape, though the 
smells resulting from this practice are in practice by no means 
pleasant. It is not necessary for us in the present instance to go 
deeply into all the methods which have been devised for mitigat- 
ingthis nuisance. 
only. Messrs. J. Stone and Co., of Deptford, have, after 


much time spent on experiments, just introduced a system | 


which claims not only to give a continuous and efficient ven- 
tilation to any class of sewer, but also to entirely remove all 
obnoxious gases, and to prevent any bacteria being taken up 
into the air. We have 
recently had an opportu- 
nity of inspecting one 
such apparatus in opera- 
tion at the makers’ 
works, and we have before 
us, as we write, copies of 
reports made by Dr. J. T. 
C. Nash, of King’s College, 


K 


For the present we are concerned with one | 


the bacteria contained in it as compared with untreated 
sewer gas, concludes his report as follows:—‘ The highly 
satisfactory conclusion one naturally comes to is that all 
| bacteria present in sewer air are arrested by this method of 
treatment of sewer air, and it would similarly arrest any 
disease-producing organisms that might be present in the 
| sewer air.” And he adds as a postscript :—‘‘ This report, and 
| the cultivations made, have been seen by Professor Crook- 
ishank. He quite agrees with my conclusions.” 
Professor Kenwood experimented in another direction. 
| He wished to see whether sulphuretted hydrogen and am- 
monium sulphide would be arrested by the apparatus. He 
| proceeded to generate both these gases and inject them into 
|the sewer in close proximity to the apparatus. As to the 
| result of his experiment the Professor reports as follows :— 
|The samples of sewer air taken out of the sewer before 
| passing through your apparatus contained 0-71 per cent. of 
'ammonium sulphide, and 0°32 per cent. of sulphuretted 
hydrogen respectively, but after the air had been passed 
through your apparatus, the ammonium sulphide was present 
to only an inappreciable extent, and the sulphuretted 
| hydrogen was reduced to 0:04 per cent.—which is practically 
insignificant.’ The reports of the experts may therefore be 
taken as satisfactory, since they amount to this, that the 
| sewers are ventilated; that the bacteria are all arrested, and 
that there isno smell whatever. 

One naturally asks at what price this can be done. The 
‘ answer to this is that for one cubic foot of high-pressure water 


Outlet for purified Sewer Gas 


Pure Air inlet 


F? 


and by Professor Henry 
Kenwood, of University 


College, on the working of 
the system. Before refer- 
ence is made to the opinions 
expressed by these gentle- 


Fi 
é || (Horizontal Tray 
Water Jevel \ G { \ Overflow to Sewer 


Water level 


men, we may describe 
the working of the appa- 
ratus itself. 

The general idea is 
simply thoroughly to wash 
the sewer gas and mix it 
with fresh air before allow- 
ing it to escape, and at the 
same time to create a ciren- 
lation of the sewer gases. . 
Our illustration shows a 
section of the apparatus 
used. It is contained in a 
small galvanised iron tank. 

Coming in at one end of 
this tank, through a cock 
A, is a connection from the 
main water supply or any 
other source of water under 
pressure. When we saw the apparatus at work there was a 
pressure on the main of 50 1b. The inlet pipe is led some 
way into the tank and passes into a funnel E, which is pro- 
vided with a circular baffle, placed centrally so that an annular 
space is formed, in the centre of which is the nozzle B which 
forms the termination of the water-supply pipe. 
another annular space formed round that already mentioned. 
Into this space is led a connection with the sewer. F is a 
vertical pipe with a trumpet opening that can be closed by 
means of a cap J, should the sewer for any reason become 


flooded. One end of this pipe opens to the sewer and the | 


other end terminates in two arms F', and F?, one of which, 
F', is a communication with the annular space round the 
water nozzle B. The result is that when the cock A is 
opened and allows high-pressure water to pass through the 
nozzle a tendency to vacuum is formed behind it, which 
creates a flow of water from the tank through the funnel, 
the sewer gas being also sucked in through the 
pipe F! and being thoroughly incorporated and mixed 
up with the water as the whole is forced through 
the contracted outlet in front of the nozzle. The 
mixture passes with considerable force through nozzle 
C, behind which more water is sucked from the tank through 
the holes shown, and in front of which is another annular 
space which is in communication with the sewer gas by 
means of the pipe F?. This, of course, causes a further 


Plan of Tray End Elevation 
Fig. 2—BAFFLE TRAY 


admixture of sewer gas, the whole then passing through a 
further nozzle D, where much the same process is repeated, 
only this time it is pure outside air which is sucked in through 
the pipe G and mixed with the water charged with sewer gas. 
The stream then passes out into the tank through the 
trumpet opening. Above this is fixed a tray going from side 
to side and nearly from end to end of the tank, its object 
being to keep the gases as long as possible in contact with the 
water and to ensure all soluble gases, &c., being removed 
before they make their exit to the outside air through the 
shaft K. Fig. 2 represents this tray, and it will be observed 
that it is so formed that the air is bound to travel right to 
the end of it before escaping. The surplus water escapes into 
the sewer through the trapped pipe H. I is a mud hole for 
cleaning purposes. 

The apparatus has been at work for twelve months in what 
the makers call ‘‘ one of the most troublesome and offensive 
sewers in Deptford,” and they are permitted by the engineer 
and surveyor to the late Board of Works for the Greenwich 
district—Mr. E. J. Heward, F.S.I.—to say that “it has given 
every satisfaction, and that since it has been in operation he 
has not had any complaints which were formerly made by 
surrounding inhabitants.” The report of Dr. Nash, who took 
samples of the treated gas from this sewer and tested it for 


There is | 


Fig. 1—-SEWER VENTILATING APPARATUS 


24 cubic feet of sewer gas are purified. With water at 6d. a 

1000 gallons, therefore, nearly 4000 cubic feet of sewer gas can 

be purified for thissum. From these data anyone can find out 
' what it would cost in particular instances to ventilate sewers. 

The apparatus is certainly simple, and there is no reason that 

we can see why it should not act perfectly well if left to 
| itself. 


DOCKYARD NOTES. 


THE following items of special information cuiled from the 
| daily papers of Friday and Saturday last may be of interest 
| to such of our readers as like to keep thoroughly au courant 
with naval progress. They came from a leading London 
morning paper of February Ist. 


“ . , . . the Dom Carlos, of Portugal, the green of 
her copper sheathing below the water-line contrasting with 
the red paint that characterises the lower parts of the British 
ships. Otherwise she is not unlike one of King Edward's 
cruisers. Beyond her was the Dupuy de Lime 
. . . . her stern cut away so as to reduce the target for 
any enemy’s guns. She lay like a young lion at rest, with 
its head on its two outstretched paws, a picture of fleetness 
and strength. Near by was the Carlos V., officially represent- 
ing the Spanish fleet.” This Carlos V. would seem to have 
been the R.M.S. Scot; but the description of the Dupuy de 
Léme is fine. She seems to have roused the poet in all the 
correspondents, others having written of her as “ the queen 
of the fleet ’—‘ the beautiful lady” and “the jam tart.” 
We have here the gamut between the ideal and the real. 


On the whole, however, though one newspaper—we forget 
which—did mention the battleship Niobe as the finest vessel 
present, the press did very creditably. Ignorance of naval 
routine, indeed, led to the waste of much poetical fervour over 
the fact that an officer stood in the bow of each royal yacht. 
As a matter of fact, this is every-day routine on the yacht. 
Still bad blunders were relatively few, and there was less 
desire than usual to impart second-hand information from 
text-books. 


Cotiectors of warship photographs may be interested to 
learn that Symonds and Co., of Portsmouth, sent out a boat 
and took portraits of all the ships in the foreign line. 


AccorDING to the French newspapers, the Jauréguiberry, 
under weigh, has been twice torpedoed by the submarine boat 
Gustave Zédé. No details are, however, forthcoming as to 
whether or not the experiment was “ cooked,” as on that 
famous occasion when M. Lockroy saw his “ palpitating golden 
vision,” which was the ex-Minister of Marine’s way of say- 
ing that he had, by looking over the side of the Magenta, 
seen a torpedo that had hit. From information in our 
possession this experiment was all pre-arranged, and so proved 
rather less than nothing. As regards the Jauréguiberry ex- 
periment, we do not know wliether the ship acted as a mere 
moving target or whether she sought to avoid the boat. 
Probably the former condition obtained, but, as we have 
said, we do not know. 


Tue following quotation from a French newspaper may or 
may not be correct, but it is at least worthy of thought :-— 


“The English, still firm in their belief that submarines will 
be of no service to them, still determinedly refuse to experi. 
ment to see if this theory is true. Meanwhile we daily 
improve and perfect our submarines, and it is ours to make 
the most of this very fine opportunity.” 


THE old French battleship Amiral Baudin is changing her 
big artillery. The two old neg guns are being replaced by 
10°8in. pieces, in small turrets that protect their breeches, 


AN article in the Naval and Military Record states that 
at Pembroke Dockyard it is believed that the whole of the 
Essex class will be found quite unstable, owing to the 
embodiment in them of much the same error that existed jn 
the new Royal Yacht. This is a pretty tall order, and we 
sincerely hope that it is fanciful only. 


As regards the new Royal Yacht, a good deal of misappre- 
hension exists. She is now absolutely stable, and good for 
20 knots. All the excrescences that were foisted on to 
the original design have been removed, with satisfactory 
results. The trouble at the present time is purely 
internal, and has no more to do with the yacht’s design 
than kite-flying. All the fuss—and there has been plenty 
and all the resources of Portsmouth Dockyard are being 
expended on purely local internal fittings, stairs, upholstery 
and the like, concerning which every authority in London 
seems to have a different idea. The only work done outside 
the yacht of late has been a labour of the mountains concern- 
ing the shape and positions of her boats—a very small mouse. 
At the same time, there is no getting away from the fact that 
this upholsterers’ job seems chiefly responsible for the present 
upset of Portsmouth Dockyard. Portsmouth is lagging far 
behind Devonport in construction, and the yacht is the 
apparent cause. It would probably be advantageous to the 
country if some of the London officials who now have 
fingers in the pie took them out, and went playing billiards, 
or —s else that would not come under the head of 
work.” 


LABOUR TROUBLES. 


A LARGE number of Lancashire colliers are on strike. On 
Friday morning nearly 1000 men employed by the Dukin- 
field Collieries Company ceased to work. They demand an 
adoption of the eight hours shift system. 

The dispute at Pontardawe works has been practically 
settled, as the result of an interview between Mr. Hodges, 
representative of the Steel Smelters’ Union, and the pro- 
prietor of the works, Mr. Gilbertson. 

The Clydach Vale men, three thousand in number, have at 
length agreed to the intervention, if it can be given, of the 
Board of Trade. This is the recommendation of ‘“‘ Mabon,” 
M.P., as the colliery is not connected with the Coalowners’ 
Association. 

The threatened strike of the three thousand colliers of the 
Dowlais Company, now Guest, Keen, and Co., has been 
arranged. The men handed in notices on January Ist to 
discontinue contract in one month, on account of the reten- 
tion in employment of a number of non-unionists. These 
only totalled forty, but the other colliers were resolute in 
one of two alternatives—either to join the Federation or 
leave the workings. It has now been reported to the 
Executive that a few have left the district, and that the 
remainder are now members of the Federation. 

Great Western Railwaymen met in large numbers on Sun- 
day afternoon last at Blaina, and were addressed by Mr. 
Holmes, organising agent of the Amalgamated Society of 
Railway Servants. Referring to the Taff Vale Railway dis- 
pute, Mr. Holmes said that the struggle had only been post- 
poned, and claimed that the right of representation must te 
or by the railway companies, as by other employers of 
labour. 

The charge-wheelers of the Upper Forest Works, Morriston, 
came out on strike on Saturday. Mr. John Hodge, general 
secretary of the Steel Smelters’ Union, has endeavoured, but 
ineffectually, to get the men to reconsider their decision. 

Ynysmeudy Tin-plate works closed down on Friday. Stop- 
page is attributed to the critical state of the trade. 

The colliers’ strike at Dukinfield has collapsed, and the 
men resumed work on Monday at the old rate. 

The dispute at Upper Forest Works, Swansea, has been 
adjusted, and work resumed. 

A joint conference of representatives cf the Amalgamated 
Society of Engineers and of the Employers’ Federation was 
opened this week at the Westminster Palace Hotel, London. 
The object is a discussion with a view to the revision of the 
terms of settlement arrived at between employers and men 
after the dispute three years ago. The conference is to be 
carried on in private, Each party is represented by eighteen 
representatives. 


Roya. InstitvuTION.—The third lecture of his course on “ Practi- 
cal Mechanics,” postponed from Tuesday week last on account of 
the public mourning, was delivered by Prof. Ewing on the 5th inst. 
The lecturer intimated that the next two lectures would take place 
on the dates arranged, but that the last would be given on Monday, 
February 25th, at three o'clock, that being the only date available. 
The lecture was devoted to the question of power and motion. 
Power was defined, and an experiment with a simple rope brake 
was made. The result showed that the power ahentted was about 
4 horse-power, which was, generally speaking, as much asa man could 
exert continuously, Young’s experiment with a pump worked by 
a man walking backwards and forwards along a see-saw, and the 
work done by a Swiss guide, raising a total weight of about 200 Ib. 
2000 vertical feet per hour, in each of which cases the power 
expended is nearly } horse-power, were cited as exceptional in- 
stances. No definition of motion was attempted. The impossi- 
bility of conceiving absolute motion was emphasised, and the 
action of moving in a train or ship were employed as exarnples to 
explain the meaning of relative motion. The composition. of 
motion was explained, and a good deal of time was devoted to the 
study of acceleration. Cialileo’s manner of “ diluting gravity ” was 
explained, and his experiment with a ball rolling down an inclined 
plane and timed by a water clock was performed. Attwood’s 
machine was shown, and a rough demonstration was made with it. 
Galileo's reasoning about the fall of a projectile, and his deduction 
that the accelerating force on a falling body is uniform, were briefly 
epitomised, and a couple of fairly-successful experiments were 
made with Sir Robert Ball’s well-known apparatus designed to 
show that the course of a projectile is u parabola, Newton's 
realisation of gravity was mentioned, and the difference between 
weight and mass, and the non “‘selectiveness” of gravity, were 
demonstrated by dropping balls of brass and wood from the 
gallery of the lecture theatre, and by the classical guinea and 
feather experiment, 
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RAILWAY MATTERS. 


Tue North-Eastern Railway Company is going to con- 
vert its Leeds and Selby line between Neville Hill and Crossgates, 
a distance of two and a-half miles, from a double to a four-road 
railway. 

Oy the Lancashire and Yorkshire Railway in the past 
half-year the coal bill was £56,190, or 43 per cent. more than in 
the corresponding half-year in 1899, although there was an actual 
reduction of 60,929 in the train miles run, 


Tur sale of the site and buildings of the Indigent Blind 
Schools, situated at St, Geurge’s-circus, London, 8.E., has been 
completed. The consideration money arranged by Mr. Reginald 
Roumieu, who acted as surveyor to the schools, was £140,000. 
‘The purchasers were the Baker-street and Waterloo Railway 
Company. 

TE number of passengers carried on the Waterloo and 
City Railway during the last half-year was, exclusive of season- 
ticket holders, 2,033,400. This is a marked increase over the 
number of ngers which used the service in the similar period 
of 1899. he ratio of working expenses to receipts was 53°4 
against 54°4 per cent. 

DurinG the half-year ended December last, the Liver- 

| Overhead Railway carried 5,655,499 passengers, an increase 
of 440,542 over the number carried in the corresponding period of 
1899, The receipts show an increase of £837, which, however, ia 
more than counterbalanced by the rise of £4180 in expenses, 
mainly in the locomotive and traffic departments, 


To relieve the congestion of traffic on the Leeds and 
Sunderland through route at Stockton-on-Tees, the directors of 
the North-Eastern Railway have recently constructed and opened 
for traffic a new branch leaving the main lines north of Eaglescliffe 
Junction, In course of time it is intended that through express 
passenger trains to and from the North will travel over this route. 


On Wednesday, the 31st ult., at the London Sheriff's 
Court, Red Lion-square, W.C., before Mr. Under-Sheriff Burchell 
and a jury, Dr. Purves, a consulting physician of Stratford-place, 
Oxford-street, W., claimed £4200 against the Central Londcn 
Railway Company in respect of certain injury to his residence, 
alleged to have been caused by the construction of the new line. 
The jury awarded £1500. 

(JUEENBOROUGH Pier, which was partially destroyed by 
tire on July 19th last year, has been re-opened for the day service 
of the Royal Zeeland Steamship Company’s mail packets running 
between England and Flushing. The repairs to the pier are only 
of a temporary character, and the night mail steamers will continue 
to use Port Victoria, on the opposite bank of the Medway, as their 
point of arrival and departure. 


AccorDING to the Board of Trade returns on continuous 
brakes for the six months ended June 30th last, the number of 
engines fitted with brakes complying with the Board’s require- 
ments was 15,806, or 99°S per cent., and of carriages, &c., 71,614, 
or 99°5 per cent. Practically the whole of the passenger stock 
may now be said to be fitted. with continuous brakes, and there 
would appear to be no need for half-yearly returns in the future. 


A CIRCULAR suburban railway service for Newcastle is 
projected by the North-Eastern Railway Company. This is to be 
secured, we understand, by the simple expedient of connecting the 
main line and the Blyth and Tyne railway at Benton, where they 
arecontiguous. Trains will thus be able to run from the Central 
Railway Station through Heaton, returning by Benton, Gosforth, 
and Jesmond to New Bridge-street. The joining together of the 
Central and New Bridge-street stations would make this route into 
the complete circle which it can hardly be under present condi- 
tions, 


An inquiry was held at Crewe last week by the Light 
Railway Commissioners, Mr. Gerald Fitzgerald and Colonel 
Boughey, into an application by the Crewe Town Council for an 
order to construct light railways within that borough. The London 
and North-Western Railway Company and the Cheshire County 
Council opposed the scheme. It is proposed to borrow £100,000 
for the construction of — miles of railway. The London and 
North-Western Railway Company's opposition is based on the un- 
justifiable expense incurred, and the lack of necessity for the rail- 
way. The Commissioners re:erved their decision, 


Ow1nG to the enormous cost, the low passenger fares, 
and the manner in which low-level ‘‘tube” lines have come to 
the front, the directors of the Great Eastern Railway have decided, 
instead of increasing their existing lines, to abandon the proposed 
high-level additional lines, and to make instead low-level tube lines, 
starting, say, at Ilford, and running underneath the existing roads 
to Liverpool-street, where, instead of forming an underground 
terminus, they would, by means of a huge curve, enable the trains 
to proceed to Walthamstow. Thus there could be a continuous 
service of trains running backwards and forwards between Ilford, 
Liverpool-street, and Walthamstow, with intermediate stations. 


CONSIDERABLE discussion has taken place in the United 
States lately relative to the wear of the flanges of locomotive driving 
wheels. The Duluth, Missabe and Northern, has been trying the 
well-known plan of having some of its heavy engines equipped with 
pipes so that jets of water can be directed against the flanges of 
the driving wheels. ‘This is said to have given excellent results. 
If the rail is in bad condition and the engine is liable to slip, 
by using a strong jet of water the rail and tires may be washed 
clean, giving good adhesion. If the rail is in en condition, only 
enough water is used to keep the tires moist. If the water is used 
in this way there is said to be no trouble experienced from slipping. 


A PAPER was recently read before the junior meeting of 
the American Society of Mechanical Engineers by Mr. Cornelius 
Vanderbilt, on the ‘‘Corrugated Furnace Type of Locomotive 
Boiler,” introduced by him on the New York Central and Hudson 
tiver Railroad. Boilers with the corrugated fire-box, the author 
said, have shown less tendency to scale up than other boilers, In 
a number of economy tests made fairly good results have been 
obtained. With 1801b. per square inch steam pressure an evapora- 
tion of 7°12 lb. of water par to. of coal was obtained in one instance 
and 7°38 lb, in another. These figures are equivalent to 8°69 Ib, 
and 9°01 1b, respectively, from and at 212 deg. Fah. About 75 1b. 
of coal were burned per square foot of grate surface per hour, and 
6°5 1b, of water evaporated per square foot of heating surface per 
hour, The temperature of the smoke-box varied between 721 deg. 
and 785 deg. Fah. In each of these tests nearly 16 tons of coal 
were burned, 


Tue steps taken by the North-Eastern Railway Com- 
pany to bring about a complete cessation of all work on its system 
on the day of the funeral of our late Queen are probably unique 
in the annals of railway history. A circular was issued on 
Wednesday, the 31st ult., toevery employé on the line, announcing 
that the offices, workshops, and premises of all kinds would be 
closed, and business suspended. The goods and mineral trains 
were entirely discontinued, and the passenger train services were 
run as on Sundays, supplemented only by such extra trains as were 
found essential to meet the requirements of the public. In addi- 
tion to these steps, at the Leer appointed for the funeral at 
Windsor, viz., 2.80 p.m., a qalaenat cessation of all movement 
throughout the company’s system for a period of ten minutes was 
ordered by the directors. Trains had to be brought to a stand and 


to remuin motionless, and every servant of the company who was 
obliged by the necessities of public service to be on duty was 
requested to stand quietly and reverently in his place for the 
period named, 


NOTES AND MEMORANDA. 
THE wooded area of the United States covers 1,094,496 


square miles, or 37 per cent. of the country. About 2 per cent. of 
the timber is cut annually. 


Unirep States exports to Germany last year for the 
first eleven months amounted in value to over £35,000,000, says the 
United States Bureau of Statistics, The exports for the same 
period in 1895 only amounted to about £16,000,000. 


SEVERAL correspondents have written to the Times 
stating that at Richmond, Tunbridge Wells, Eastbourne, King’s 
Langley, and other places distant from 60 to 85 miles from Spit- 
head, the sound of the firing of the guns in the Solent last Friday 
was distinctly heard. 


AccorpDING to a Reuter telegram, the census which was 
taken in December last shows that the population of St. Petersburg 
was 1,439,000. During the past ten years the population has 
increased by 40,000 yearly, and if the increase continues at the 
same rate, St. Petersburg will have a population of 2,000,000 in ten 
years’ time. 

A soLip mass of finest grey granite, measuring 68ft. 
long, 20ft. wide, and 14ft. deep, has been successfully blasted at 
the De Lank quarries, Bodmin, The weight of the block is about 
1400 tons. It is now being cut up into blocks averaging five tons 
each, which will be used in the erection of the new lighthouse off 
Beachy Head. 


Tue dearth of coal in Germany last year occasioned a 
greatly increased shipment of English and Scotch coals to the 
Ems ports. At Papenburg, Leer, and Emden 19,200 tons were 
imported in 1900, whereas during the previous five years the 
annual average was 12,500 tons. In order to facilitate this 
increasing import trade in coal, a coal-tip is now being erected in 
the outer harbour of Emden. 

In the month of December last 1848 vessels, measuring 
347,649 register tons, used the North Sea and Baltic Canal, 
against 1554 ships and 278,516 tons in December, 1899, and the 
canal dues collected amounted to M. 178,581, against M. 146,459. 
For the whole year 1900 the figures are:—29,571 vessels, measuring 
4,282,258 tons, against 26,524 ships and 3,451,273 tons in the 
wm fe — the dues amounted to M. 2,133,155, against 
Me 


Last year the fastest westward steamship trip across 
the Atlantic to New York was made by the Deutschland, 5 days 
12 hours 29 minutes, and the fastest eastward by the Kaiser 
Wilhelm der Grosse in 5 days 15 hours 50 minutes, from and to 
Cherbourg. The Plymouth record of the Deutschland is 5 days 
7 hours 38 minutes eastward, and 5 days 16 hours 24 minutes west. 
The Oceanic’s best time was 5 days 19 hours 40 minutes west, and 
5 days 20 hours 55 minutes east. 


Dvrine last month Scotch shipbuilders launched seven 
vessels, of about 13,020 tons gross, as compared with 13, of 31,204 
tons gross, in January last year, and 13, of 31,647 tons gross in 
January, 1899. English builders in January put into the water 
13 vessels, aggregating about 31,361 tons gross, against 19 vessels, 
of about 42,956 tons gross, in January last year, and 25 vessels, of 
49,855 tons gross, in January, 1899. The total launched in the 
United Kingdom was 20 vessels, of about 44,381 tons gross. 


THERE are over forty steamers afloat whose sole work 
is the laying and maintenance of the world’s vast system of 
telegraph cables ; seven of these belong to Government adminis- 
trations, and the remainder to manufacturing and cable-operating 
companies. ‘Ten of the cable-laying ships are owned by the three 
largest English cable manufacturers ; one of the largest of these 
cable ships is of about 5000 tons displacement, with a carrying 
capacity of 8000 tons, and has carried 2500 nautical miles of deep- 
sea cable in one trip. 


TuE records of the transatlantic passenger traffic to the 
port of New York last year show total arrivals of 137,852 cabin, and 
403,491 steerage passengers, in 838 trips, compared with 107,415 
cabin, and 303,762 steerage, in 826 trips in 1899. The German 
lines, for the first time on record, head the list with the greatest 
numbers of Loth cabin and steerage passengers, but both those lines 
made a great many more tripsthan any other. The Norddeutscher 
Lloyd, from Bremen, carried the record number of cabin passen- 
gers, 23,350, as well as 64,698 steerage, in 102 trips. 


A New York inventor claims to have devised a means 
of producing white lead and other metallic compounds by elec- 
tricity. This is done by the use of the electric arc, the lead to be 
treated being kept in a molten state. The metal is acted upon by 
gaseous vapours, which produce carbonate of lead or any other 
required lead compound. The fumes produced are blown over into 
chambers having canvas or fine fabric cloth covers or roofs. The 
fine dry powdered white lead falls down, and the uncondensable 
gases pass through the fine canvas roof, thus dispensing with 
grinding, washing, and drying processes, 


Aw electric and hydraulic power plant of larger dimen- 
sions than that at Niagara is being built. at Massena, N.Y. This 
plant differs from Niagara in having to deal with an immense 
volume of water at a low head. Water is taken from the St. 
Lawrence River by a canal about three miles long, the Grasse River 
acting as the tail-race. ‘The available head at the power-house is 
32ft. Westinghouse 5000 horse-power generators are to be used 
generating three-phase currents at 2200 volts. Six turbines, in- 
stalled tandem fashion, are required for each generator. It is 
expected eventually to generate 150,000 horse-power. 


Sratistics of the production of all kinds of pig iron in 
the United States during the year 1900 have just been issued by 
the American Iron and Steel Association. They are based upon 
complete returns obtained by the association direct from the 
manufacturers, Statistics of the stocks of pig iron which were in 
hand and for sale on December 31st, 1900, are also given. From 
the report it appears that the total American production of pig 
iron in the year named was 13,789,242 gross tons, against 
13,620,703 tons in 1899, 11,773,934 tons in 1898, and 9,652, tons 
in 1897, The production in 1900 was therefore 168,539 tons 
greater than in 1899. 


Tue submarine torpedo boat has received severe treat- 
ment at the hands of United States naval experts. In the House of 
Committee on Naval Affairs recently the Naval Appropriation Bill 
was being discussed, and Admiral Melville stated that the 
Holland could not with her present speed stem the ordinary tides 
at the entrance to New York harbour, and had to depend on a tug 
for cruisers to a point of attack. He further claims that there is 
not a single novel development of utility in her make-up, and no 
essential contrivance that is patentable. As a result, all attempts 
to include the further building of boats of this type in the Naval 
Bill were voted relinquished. 


Ir has been demonstrated that oil has a bad effect on 
the insulating property of mica. Mr. T. O. Moloney, in the 
Electrical Review, says that a piece of the best India mica was 
placed between two planed surfaces, and withstood an insulation 
test of 16,000 volts alternating current without fracture. The 
current was then removed, and the surface of the mica lightly 
coated with paraffin oil and it was again placed between two planed 
surfaces. Under this condition it was found that it would break 
down at 9000 volts alternating current. Another piece of India 
mica tested at lower voltages and under the same conditions as 
above was found to withstand 8000 volts alternating, dry, and 
when oil was applied te break down at 4000 volts alternating 
current. On the other hand the surface of the mica can be coated 
with water and the insulation of the mica will not be lessened. 


MISCELLANEA, 


WE understand that the Automobile Club are consider- 
ing the advisability of holding their 1200 miles mctor car-run this 
year in Ireland. 


In a telegram to the Times from Sir John Aird, M.P., 
at Cairo, it is stated that the last channel has been closed at 
Assuan, and that it is now possible to walk across the Nile. 


Tue Kaiser, it is announced, is having an. electric 
autocar built for himself, suitable for the conveyance of fifty 
passengers, in which he hopes to be able to move about his empiro 
twice as fast as anybody else travels, 


A COMMERCIAL museum, modelled upon one in Phila- 
delphia, is about to be established in San Francisco, It will be 
largely built by funds supplied by private citizens, and the purpose 
- - organisation is the benefit of the commercial interests of 

‘alifornia. 


Tue Taff Vale Railway dividend is announced as 
24 per cent., equivalent to 6} on the old ordinary stock. Passer.- 
ers show an increase of £7000, and minerals a decrease of £6000. 
he locomotive coal bill is £10,500 higher than for the correspond- 
ing period. 

A PUBLIC meeting is to be held on Monday, February 
1lth, at Tolmers-square Institute, to advocate the widening of the 
Hampstead-road. A large number of influential gentlemen, con- 
sisting of metropolitan M.P.’s, London County Councillors, and 
Borough Councillors, has promised to address the meeting. 


In an article written for a London daily paper Mr. 
Charles H. Crarnp, of shipbuilding fame and Philadelphia, states 
that American workmen “ will do more and better work than the 
workmen of any other nationality on earth,” but, he says, ‘‘they 
— be better fed, better clothed, and, as a consequence, better 
paid.” 

THE Japanese Mail Steamship Company’s s.s. Hakata 
Maru left the Thames on Friday last, the Ist instant, having on 
board the last of the ten first-class torpedo boats built for the 
Japanese Government by Yarrow and Co., of Poplar. These ten 
vessels are 160ft. long by 16ft. beam, and have a speed of 27 knots, 
carrying a load of 25 tons. 


Two men and several horses were killed, and several 
persons were injured, owing to the fall of telephone wires in 
Liverpool on Monday. The wires broke owing, it is supposed, to 
the accumulation of snow upon them, and fell across the trolley 
wires of the tramways when they became charged with electric 
current. No damage was done to the tramway equipment. 


Durie the present year lock and bridge tolls will cease 
to be levied on boats on the river Nile. The abolition of these 
charges, which were very heavy, will be a great boon to merchants, 
as heavy goods can be transported very conveniently and cheaply 
by water, and at the same time it is believed that the congestion 
of the goods traffic on the railway will be materially relieved. 


THE Boiler Committee appointed by the Admiralty pro- 
ceeded on Tuesday ffom Liverpool to Queenstown, in the Cunard 
steamer Saxonia. The members present were :—Vice-Admiral 
Sir Compton Domvile, Professor Kennedy, Mr. W. 5S. Smitb, R.N., 
Mr. Milton, Mr. List, and Mr. Bain. The trip was to enable the 
Committee to make tests of evaporation, coal consumption, Xc. 


Ar the annual meeting of the Clyde Sailing Ship 
Owners’ Association in Glasgow recently reference was made to 
the French bounty system. A prominent owner said that French 
sailing vessels were being built on the Clyde, only the sails coming 
from France, yet these ships were taken to France and fitted out 
and received a bounty. That was a matter for the consideration 
of the British Government. 

Two new 6in. Vickers-Maxim guns are now being 
placed in position at the Heugh Battery, Hartlepool, in place of 
the obsolete 64-pcunders which have recently been removed, and 
the battery has undergone a certain amount of reconstruction in 
order to provide suitable mounting for the new guns. There are 
altogether five 6in. guns at Hartlepool, and the defences of the 
port are now looked upon as complete. 


Tue Automobile Club has sent a letter to each of the 
members of the Roads and Bridges Committee of the East Suffolk 
County Council, to whom the question of regulating motor vehicles 
has been referred, expressing the hope that, in fairness to the 
automobile movement, they will consent to obtain a practical 
knowledge of the control which a driver of a motor vehicle has 
over his machine. To this end the club intend to send motor cars, 
so that the county councillors may have trial trips. 


A meetIneG of the Scotch Coal Trade Conciliation 
Board was held in Glasgow on Tuesday to discuss the wages agree- 
ment which expires to-day (Friday). At the conclusion it was 
officially announced that the masters held that a substantial reduc- 
tion in wages was absolutely necessary, while the men’s representa- 
tives contended that the dividends paid warranted wages remaining 
unbroken. The masters then proposed that the advance of 25 per 
cent. on the 1888 basis, granted last August, be taken off, and 
the meeting was adjourned for the miners’ representatives to 
consult the men. 

A GravinG dock is now being constructed at Alexandria 
for the Khedivial Mail Steamship Company. Its length will be 
520ft., and its depth 23ft. It was originally intended that the 
dock should be 58ft. in breadth, but in view of the increasing beam 
of cargo vessels it has now been decided that the breadth shall be 
64ft. This will be the only dry dock in the eastern waters of the 
Mediterranean. At present the only dock at Alexandria is of the 
floating type, 463ft. in length. Its depth is 20ft., but at the 
present time vessels drawing more than 18}ft. cannot enter it 
owing to the silting up of the bed underneath. The breadth of the 
floating dock is 79ft. 

Ar a meeting of the Mersey Docks and Harbour Board, 
held in Liverpool last week, the new works at Sandon Dock were 
considered. Mr. Hughes, chairman of the Works Committee, ex- 
plained that the works differed from those originally intended 
when application was made to Parliament. The graving dock 
which was to be at the Sandon Half-tide Dock would be con- 
structed elsewhere ; the Sandon Dock would not be narrowed ; on 
the northern side would be a double-storey shed, 95ft. wide, with 
roudway 130ft. wide, and on the east quay a single-storey shed. 
‘he board had power to spend £400,000 in connection with Sandon 
Dock ; half of that was for the new graving dock, and they would 
require about £115,000 more than the original estimates, 


WE are not of those pessimists who are always 
proclaiming the alertness of American and continental engineers 
to the disparagement of those at home, and we are pleased to call 
attention to a smart piece of work which was accomplished in 
Kidderminster recently. On Tuesday, January 15th, a serious 
accident took place to the engine at Charles Harrison and Sons, 
Limited, of Green-street, the main beam, crank shaft, and con- 
necting-rod being broken, and the works brought to a complete 
standstill. In the ordinary course it would have taken several 
weeks to obtain the necessary parts and repair the damage. In 
this crisis the British Electric Traction Company was consulted, 
which at once took the business in hand, and setting a large staff 
on, put in the necessary foundations for motors, had over a-quarier 
of a mile of cable laid, and procured from the North of England 
motors of the necessary power. After working night and day they 
had everything completed on Friday morning, when work at the 
mill was resumed, after a delay of only eighteen working hours, 
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TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 

envelope legibly directed by the writer to himself, and stamped, in 
i to their destination. No 


that answers received by us may be fi 
notice can be taken of commu ions which do not comply with these 
containing 


instructions. 
*,* All letters intended for insertion in Toe Enornege, or 
tions, should be accompanied by the name and address of the writer, 
not necessarily ff engacpooens but as a proof of good faith. No notice 
whatever can be en of anonymous communications. 
*,* We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


Prof. Perry’s little book or. ‘‘ Applied Mechanics,” 


F. B. (Burley).—T: 
ells on ‘* Practical Mechanics,” published by Methuen 


and Sydney H. 
and Co, 

T. A. (Plymouth).—Your best course is to take out a provisional specifi- 
cation, which will cost you a guinea, and will give you protection for 
nine months. It would be prudent to put the matter in the hands of 
a qualified patent agent ; for drawing up a provisional his charge would 
probably be between two and five guineas. 


INQUIRIES. 


HOWLS FURNACE. 
Srr,—Can any of your readers tell me anything about, or who are the 
makers of Howl's patent furnace? 
February 6th. L. M. 


MEETINGS NEXT WEEK. 


Civit AND MecuanicaL Enoryrers' Socrety.—Saturday, February 
16th, at 3 p.m. Visit to the Central Technical College, South Ken- 
sington, 8.W. 

Tur Sanitary February 13th, at p.m., at 
the Parkes Museum. Paper, “ The State of our Streets,” by Mr. Thomas 
Blashill, F.R.1.B.A. 

Roya. Unirep Service Ixstirution.—Wednesday, February 18th, at 
3 p.m. Lecture on ‘The Yankee as a Colonist,” by Mr. Poulteney 
Bigelow, M.A., F.R.G 8. 

Tue InstiTUTION OF MEecHANICAL February 15th, 
at 8 p.m. Paper, ‘Light Lathes and Screw Machines,” by Mr. John 
Ashford, A.M.I. Mech. E., of London. 

Tue [NstiTUTE oF Sanitary ENGINEERS (INCORPORATED).—Wednesday, 
February 13th. Examination and Litcrary Committee at 3 p m.; General 
Purposes and Finance Committee at 4 p.m.; Election Committee at 
5.15 p.1n.; Members’ Sessional Meeting at 7 p.m. 

Tue InstTiTvuTION oF ELEcTRICAL Enoinrers.—Thursday, February 
l4th, at 8 p.m., at the Institution of Civil Engineers, Great George- 
street, Westminster, 8.W. Paper, ‘Ca ty in Alternate Current 
Working,” by Mr. W. M. Mordey, Member. Adjourned discussion. 


Tue Instirurion oF Civit Enoingers.—Tuesday, February 12th, at 
8 p.m. Ordinary meeting. Paper to be discussed, ‘‘The Present Con- 
dition and Prospects of the Panama Canal Works,” by Mr. James 
Thomas Ford, M. Inst. C.E. Paper to be read, ‘‘The Nilgiri Mountain 
Railway,” by Mr. Waltcr James Weightman, M. Inst. C.E.—Wednesday, 
February 13th, at 2.80 p.m. Students’ visit. Inspection of the engi- 
neering models at the Victoria and Albert Museum, South Kensington. 


Society or Arts.—Monday, February llth, at 8 p.m. First Cantor 
Lecture on ‘‘The Bearings of Geometry on the Chemistry of Feriaenta- 
tion,” by Mr. W. J. Pope.—Tuesday, February 12th, at 8 p.m. Applied 
Art Section. Paper, ‘‘ Recent Advances in Pottery Decoration,” by Mr. 
William Burton.—Wednesday, February 13th, at 8 p.m. Ordinary meet- 
ing. Paper, “Arsenic in Beer and Food,” by Mr. William Thomson, 
F.C.S.— Thursday, February 14th, at 4.30 p.m. Indian Section. Paper, 
“The Greek Retreat from India,” by Col. Sir Thomas H. Holdich, 
K.C.L.E., C.B. 

Royat Instirotion or Great Britain.—Friday, February 15th, at 
9 p.m. Discourse on “ Electric Waves,” by the Right Rev. Monsignor 
Gerald Molloy, D.D., D.Sc.—Afternoon Lectures at 3 pm.:—Monday, 
February llth: “The Origin of Vertebrate Animals,” 
Willey, M.A., D.Sc.; Tuesday, February 1:th: ‘‘ Practical 
(experimentally treated): First Principles and Modern Illustrations,” 
by Prof. J. A. Ewing, M.A., F.R.S., M. Inst. C.E.; Thursday, February 
l4th: “Society in France before the Revolution,” by Rev. Hen 
Grey Graham ; Saturday, February 16th: ‘ Vocal Music, its Growt 
and Decay (with musical illustrations),” by Mr. F. Corder, F.R.A.M. 


DEATH. 


On the 8rd inst., WiLL1aM CHARLEs Beck, R.N., fleet engineer, Prospect 
House, Lynmouth, N. Devon, aged sixty-seven years. 
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INTENSIFIED PRODUCTION, 


Tue words which we have used for the title and text 
of this article are well calculated to express the nature 
of the manufacturing episode in progress in the United 
States. We have taken them from the title of a rather 
curious paper by Mr. Milton P. Higgins, on ‘The 
Influence of Intensified Production,’ published in the 
last issue of the Engineering Magazine. To this article 
is attached a foot-note by the editor. We cannot do 
better than reproduce it, because it supplies in few 
words, the object with which Mr. Higgins has given his 
opinions to the world :—* Intensified production—the 
great correlative of organisation in increasing economy 
of manufacture—is probably regarded with more ground- 
less dread than any other phase of the new industrial 
system. Broad-minded employers, as well as honest 
labour leaders, fear to find in it influences adverse to 
the powers, and to the life of the individual workman. 
To all these there is a revelation and a strong assurance 
in eloquent presentation of the truth of the case, as seen 
by one of America’s most successful employers and fore- 
most students of the labour problem.” 

We have taken some pains to arrive at the purport of 
Mr. Higgins’ argument. His style is good; it is also 
somewhat sentimental. We have risen from a perusal of 
his contribution to the literature of a considerable pro- 
blem entirely unconvinced. Put into small compass, he 
contends that the use of ati automatic machine, doing the 
same thing day after day, affords ample opportunities to 
the thoughtful attendant for rising above his fellows who 
are not thoughtful, and advancing on the road to fortune. 
It is true that the most he can do is oil the machine if it 
squeaks, or tighten a set screw if it becomes loose; 
but in these arts it appears that there are infinite 
possibilities for the development of what in the old 
esthetic days used to be called ‘‘soul.” Mr. Higgins 
having described the man who will not use the oilcan ora 
bit of waste, goes on :—‘‘ So the operative—‘ poor fellow,’ 
indeed, who thus flings away his chances—sits there and 


broods over the lack of opportunity that he has heard 
lying testimony about. The little dingy corner in which 
he sits all day long is one cloud of opportunity, so thick 
about him that were he alive to it he could not breathe. 
He sits amid all these voices crying in his ear for helpful 
thought, simple, easy, growing thought, and does not 
choose life but loses his soul.” As we read these lines, 
and many, very many, more like them, we feel that a 
mechanical Maudle has cone amongus. We only lack the 
civil engineering Postlethwaite to complete the picture. 
We have not the least doubt, however, that Mr. Higgins 
is quite sincere ; and that he really believes that the boy 
who sits watching an automatic machine, say, stamping 
blanks for buttons, or threading nuts on the mandril of a 
screwing machine for eight hours out of the twenty-four, 
has in truth unlimited opportunities of rising to, say, Mr. 
Higgins’ own intellectual level. Mr. Higgins will have it, 
indeed, as we understand him, that nothing is so likely to 
benefit mankind as driving every man and piece of 
machinery in the world as hard as it can be driven. That 
is the new gospel of mechanical engineering in all its 
phases. 

It is, unfortunately, true that much that is good in itself 
is spoiled by going too far. Moderation is a virtue which 
is likely to be lost in the crowd. While it is no doubt 
desirable that the means of production should be 
employed with energy and commercial skill, to British 
minds it appears that there is a limit beyond which 
intensity of production becomes a craze rather than a 
legitimate effort. In the United States, not contented 
with what has already been done, we find men like Mr. 
Higgins advocating the running of factories night and 
day, three shifts of men being employed, each for eight 
hours. We venture to think that it would be found 
better in the long run to put down three machines and 
work each for eight hours a day, instead of working one 
machine for twenty-four hours. It is a question, in the 
first place, of pounds, shillings, and pence. The capital 
outlay will be increased with the number of the machines. 
On the other hand, the wages bill must be reduced ; 
unless, indeed, it is found possible to get men to work 
“out of hours”’ at the same rates as those which satisfy 
them during the daytime. 

This consideration brings up a question which seems to 
us to have been unwisely huddled out of sight hitherto 
in the United States ; to wit, the action of the workers. It 
is well that of certain facts account should be taken. They 
have hitherto been overlooked. The first of these is that 
intensity of production does not bear the stamp of 
antiquity ; on the contrary, it is a thing of recent growth. 
Ten years ago it was not so much as heard of in the 
United States ; the automatic machine tool as we have it 
now is a modern affair. Itis only within the last five years 
that the work of manufacturing at express speed has 
been developed at the other side of the Atlantic. It is well 
known that working at this pace tells heavily on not only 
the workman, but every member of the staff. It is 
admitted that only young men can, stand the strain ; 
and it is held to be a thing wholly meritorious that 
works are run from first to last with the newest 
machinery, and men in the first prime of life. It 
is no doubt possible to carry on business for a 
space in this way. As tools are superseded they are 
scrapped; hut what about the men? Unfortunately men 
will grow old. It is said that a man who is more than 
35 has little or no chance of employment in an engineer- 
ing works in the United States. Even if we refuse to 
believe this it remains certain that the early middle-life 
workmen find themselves superseded on account of their 


age. Now the intense period began, let us say, ten years 
ago. The workman of 25 when it began, now finds 


himself 35, and without a job. For ten years all 
went well. There was no friction, simply because the 
age limit did not act oppressively. But time has lapsed, 
and the American workman is beginning to find out that 
intensity of production is not all that he thought it was. 
From the United States began to come ominous rumours 
of labour troubles on this score; and labour troubles in 
the United States are very serious indeed. Before now 
they have resulted in something only differing in dimen- 
sions from civil war. 

If the United States machine-minder, or fitter, or smith, 
begins to find out that he will be treated by the capitalist 
as an orange is treated by a boy, and that his working and 
earning life is to end at about forty, he will take very good 
care that his voice shall be heard to some purpose by way of 
protest. Mr. Higgins holds that at least one man out of 
every ten can go to the top. But it is with the nine who 
protest against submergence that he and his fellows will 
have to take account. After all, there is such a thing as 
living too fast. 


STRENGTH OF RAIL BEARERS. 


Ir was not until the practice of placing the cross 
girders of railway bridges comparatively very close 
together was abandoned in favour of the modern system 
that metallic rail bearers, longitudinals, or stringers, as 
they are synonymously termed, came into general use. 
The adoption and the retention of the older arrangement 
for a considerable period was no doubt due to two or 
three principal causes. In the first place, nearly all the 
earlier examples of iron railway bridges, at any rate in 
England and the Continent, were of the plate, or solid- 
sided, type, whether double or single. Consequently, 
since there was a perfectly continuous attachment be- 
tween the web and the booms, it was, from one point of 
view, immaterial at what distances apart the cross girders 
were situated. Moreover, as the rails were carried upon 
timber baulks from one cross girder to another, the dis- 
tance of the latter apart was obviously, to a great extent, 
regulated by the supporting capabilities of the weaker 
material. When, as subsequently occurred, the solid-sided 
pattern of girder was compelled to make some room for its 
open-web rivals, the distance between the cross girders was 
practically determined by the length given to the panels of 
the new comers. This length, with a very few exceptions, 
which are irrelevantto the present subject, was small, and as 
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the total load is always assumed to be distributed at and 
only at these points, there arose no necessity for dis- 
turbing the existing arrangements. In addition, this 
somewhat elementary stage of bridge construction was 
still further prolonged by the particular class of design 
which characterised the first examples of the open-web 
or trussed type of girder. These were called lattice, 
or, more correctly, trellis girders, and in them the 
diagonal bars composing the web were so numerous and 
placed so closely together that the riveted connection 
between them and the flanges was nearly as continuous 
as in the plate system. In the strict sense of the term, 
a trellis girders cannot be regarded as possessing any 
panels. 

The introduction of long panel trusses by American 
engineers in their large railway bridges necessitated the 
adoption of a new form of bridge flooring, in which 
rail bearers or longitudinal stringers continue, as 
with ourselves, to play an important part. It may 
be mentioned that both in Europe and America 
buckled, cambered, and flat plates of iron and steel have 
been employed without the introduction of stringers, to 
form the flooring or platform of both railway and road- 
way bridges. Judging, however, from some recent 
examples of railway bridges of large span erected both 
here and in other countries, and described and illustrated 
in our columns, the preference appears to be accorded 
to the rail-bearing system. There are also, in addition, 
various excellent types of flooring well suitable to bridges 
to which the same remark applies, such as the arched 
plate, diagonal plate, and trough sections, which under 
certain conditions can be used with main girders only, 
and thus dispense with both cross girders and rail bearers. 
The strength of the trough section is remarkably high, 
and is due to the fact that each trough acts as a girder, 
and that a concentrated load upon one trough would be 
partly supported by its adjacent neighbours. The 
general design of the flooring of a railway bridge we are 
now considering is that in which the cross girders are 
spaced at distances corresponding with the panel lengths 
of the trusses. Upon the cross girders, or riveted to 
their webs within their depth—for the exact mode of 
attachment is not material—are placed the rail bearers. 
These latter directly support the sleepers, rails, and 
whatever else may form part of the permanent way. 
The stringers are sometimes placed at different distances 
apart, and at others immediately under the rails, where 
they are exposed to a considerable amount of impact. It 
is for this reason that some engineers adopt a working 
stress for steel stringers not exceeding 4°6 tons per square 
inch, which, as will be presently pointed out, is not so 
low an estimate as it may appear to be, and an American 
authority allows only 7000 1b. per square inch for the 
upper flanges of rail bearers. It is barely two years ago 
since the failure of some of the longitudinal stringers 
placed immediately beneath the rails of the Koningshaven 
Bridge at Rotterdam attracted considerable attention. 
The accident led to a certain amount of distrust of the 
hard Bessemer steel, of which the broken members were 
composed, and also of stringers placed under rails of the 
same section. A recent inquiry into the behaviour of rail 
bearers has, quite independently of the nature of the metal 
of which they are made, contributed some valuable infor- 
mation of much interest, concerning which we have a few 
remarks to make. All the stringers in question which 
belonged to continental bridges were simple plate 
girders built up of a web and a pair of angle-iron 
upper and lower flanges, and carried the timber 
sleepers upon which the rails rested. A large num- 
ber of fractures was discovered, even in the iron 
stringers, most of which occurred in the angle irons 
of the upper flanges, and betrayed themselves by hori- 
zontal fissures and cracks at the junction of the 
ribs of the angle section. It should be stated that the 
angle flanges were not covered by any flange plates, 
which is a very significant omission. While only a 
certain sectional area was required, we think it would 
have been preferable to build it up by using smaller angle 
irons and a single-flange plate, instead of larger angle 
sections and no plate at all. Inthe event of any unequal 
distribution of the loading the tendency of the horizontal 
rib of the angle iron would be to act as a small lever, and 
‘either shear the rivets or tear the metal. As it turned 
out, the rivets—as might be expected—held and the angle 
tore. It should be borne in mind also that it was in the 
upper flanges, which are the weaker, being in compres- 
sion, that the great majority of the fractures took place. 
It was also noticed in the experiments that the passage 
of ordinary trains produced a maximum effect upon the 
rail bearers, equal to rather more than twice that arrived 
at by calculation, which shows the wisdom of adopting 
in these members a low-unit stress as already mentioned. 
Another result discovered was that stringers, which to all 
appearance were subject to precisely the same conditions, 
did not behave in the same manner, and that in addition 
to the vertical flexure, one in a horizontal direction 
presented itself in both the upper and lower flanges. The 
latter is capable of attaining a very high value, and in 
some instances nearly equalled that in a vertical direction, 
and appears to be quite independent of the exact position 
of the rail, that is of the load, whether it were placed 
directly over the stringer or upon one side of it. It is 
more than probable that, owing to defective fitting 
between the timber sleepers and the metallic longitudinals, 
torsional stresses were set up which largely contributed 
to the failure of the latter. It was conclusively proved 
that simple angle flanges did not possess sufficient resist- 
ance to nullify horizontal flexure, and preference was 
given to connecting the rail bearers to the cross girders, 
by riveting them in between, so as to effect a complete 
encastrement. 

Another important point in connection with our subject 
is the influence upon stringers of rail joints bearing 
directly on them. That a certain amount of shock or jar 
is produced at the joint is beyond doubt, which for along 
time was attributed to the small space between the ends 
of the rails left for the purpose of expansion. It is now 


well known that the jar at a rail joint is due nearly alto- 
gether to the deflection of the joint, and but very slightly 
to the other cause. This interval, nevertheless, gives 
rise to a deflection, which is a function of the width of 
the space and the radius of the wheel passing over, or, as 
often occurs, jumping it. Even in an exceptionally un- 
favourable case, the drop would not exceed about ,j55 
part of aninch. Experiments have been tried of cutting 
shallow notches in the head of sound rails, and running 
an engine over them, which proved that the shock was 
practically inappreciable in comparison with that pro- 
duced at real joints. At the same time, many 
methods have been tried with the object of getting 
rid of the space left for expansion, most of which utilise 
one or other of the various compound rail sections. 
After trial, these have all been abandoned, and 
the mitred joints for double track, which were recom- 
mended some four years ago by the ** Roadmasters’ Associa- 
tion of America,” have not been attended with much success. 
In instances in which the rail is continuous over a 
stringer, it relieves the latter toa certain extent by tempor- 
arily imparting to it a portion of its own resistance to 
flexure. The manner in which the rail joint is supported 
affects the stringer, since the effect is a maximum when 
it rests upon a sleeper, and a minimum when it is sus- 
pended between a pair of them. Summing up, it may be 
observed that the rail bearers to which attention has been 
drawn were, in design, neither of the proper form, nor of 
adequate strength, to do the work required of them. If 
to this be added that the details of the workmanship, in- 
volving the secure attachment of all the separate members 
of the whole system of flooring, were old in method and 
by no means of a first-class character, it is not surprising 
that so many serious defects were discovered. They 
may, perhaps, act as a warning to ourselves, for there are 
in and about the metropolis many railway bridges in 
which not only the rail bearers, but the cross girders as 
well, are designed and constructed closely in accordance 
with the old pattern. 


AMERICAN RAILROAD CONSTRUCTION, 


RaiLroap construction in the United States during last 
year proves to have been on a somewhat smaller scale than 
earlier estimates had led us to expect. On the basis of actual 
accomplishments to June, and allowing for the greater 
activity which usually marks the second half of a calendar 
year, it was confidently believed that the new additions for 
the whole year would aggregate between 5000 and 6000 miles, 
with an inclination towards the latter figure. The actual 
total, according even to the higher of two more or less 
authoritative estimates, is under 5000 miles. The Railroad 
Gazette's estimate is 4800 miles; that of the Railway Age is 
4322 miles ; the comparison being with 4588 miles in 1899, 
3088 miles in 1898, 1880 miles in 1897, 5670 miles in 1890, 
and 12,983 miles in 1887, when the maximum of activity in 
this respect was reached. Though below the more sanguine 
anticipations, the increase of 4322 miles in a twelvemonth is 
by no means unsatisfactory, and it enables the United States 
to face the opening of the twentieth century with a grand 
total length of track amounting to 195,200 miles. The last 
of the two journals above named explains the decrease on the 
one year by saying that the work of reducing grades, 
eliminating curves, erecting new structures, re-laying rails, 
and building double track, has been carried on to such an 
extent by many of the large systems that much new construc- 
tion previously planned had to be postponed. “Improvements 
of this nature have been more extensive during the past 
two years than in any previous like period in the history of 
the country, and the work has been of such magnitude as to 
require almost the full attention of the engineering and 
construction forces, as well as the available capital.” Then, un- 
doubtedly, many projects were held in check until the national 
election was over, and it is not improbable that the high 
prices of steel rails and track material had a deterrent effect 
on many proposed lines which would have been completed 
ere this had prices been lower. If, however, we take the 
Gazette’s figures, the comparison affords more consolation, 
for by this showing the year saw a slight improvement, in 
spite of the disabilities ruling. We need not go into full 
details; but it appears that Texas heads the States with 
313 miles; Iowa follows with 279 miles; Minnesota, 255; 
Pennsylvania, 235; West Virginia, 215; and Louisiana, 
203 miles. Alabama built 137 miles; Mississippi, 173; Cali- 
fornia, 170; Georgia and Oklahoma, each 169; Florida, 157 ; 
Wyoming, 153; and South Carolina and Tennessee, each 
146 miles. The Gazette is responsible for the statement that 
among the companies building the Chicago, Burlington, and 
Quincy leads, with 213 miles in four States and territories ; 
while the Chicago, Milwaukee, and St. Paul built 173 miles ; 
the Chicago Rock Island and Pacific, 169 miles; the Northern 
Pacific, 151 miles; the Chicago and North-Western, 149 
miles; the Burlington, Cedar Rapids, and Northern, 100 
miles; and the St. Louis and San Francisco, 111 miles. A 
remarkable feature of American railroad history during the 
past year or two has been the tendency towards consolida- 
tion. The fourteenth annual report of the Inter-State Com- 
merce Commission, which has just become available, touches 
upon this matter at some length, and expresses an opinion 
decidedly in their favour. Incidentally it is pointed out 
that between July, 1899, and November of the past year 
there were absorbed in various ways 25,311 miles. ‘There 
are in the whole of the United States,” says the report, 
“something less than 200,000 miles of railroad, and more 
than one-eighth of this entire mileage was, within the above 
period, brought under the control of other lines.” There is 
no doubt that working agreements for the abolition of “cut” 
rates have increased in recent years, and have been of much 
general advantage, except to the one interest that stands to 
benefit by cut-throat competition. 


LAKE SUPERIOR ORE SUPPLIES. 


WHILE the output of the Lake Superior iron mines is un- 
doubtedly great, it is being impressed upon the big iron and 
steel companies of America that their capacity is not equal to 
trade demands, if the latter continues to progress at the rate 
established during the last few years. Reference has already 
been made in these columns to the policy of these big com- 
panies in buying up, with an eye to the future, all the promising 
iron-bearing ground on the Lake ranges. It would appear 
that the possibilities of the five ranges at present worked are 
about exhausted. At any rate, very few discoveries of any 


value were made last year, and the ironmasters have been 
forced to go further afield. We are now to see opened the 
Atikokan range, lying north and west of Lake Superior, and 
fifty miles from the Vermillion range, in Minnesota. The 
existence of the Atikokan deposits has been known for fifteen 
years, but little has been done towards its develop. 
ment. The lands on which work is being commenced 
lie within half a mile of the Ontario and Rainy River Rail. 
road, which the Dominion Government has helped to build by 
giving it a grant of £2000 to the mile, and which is now 
ready. The company will build ore docks at Fort William, on 
Lake Superior, and the ore from these mines will be shipped 
to furnaces in the United States, which can be done free of 
import duty if the product be exported. It is the intention 
of the buyers to use the entire ore supply from this region to 
build up an export trade in steel. Assays made at various 
times by the Canadian Geological Survey, the Minnesota Iron 
Company, Carnegie and Co., and others, show this ore to be 
from 64 per cent. to 68 per cent. in iron, and as low as -()30 
in phosphorus. It is said that there are 2,000,000 tons in 
sight at the present time, without one stroke of development 
work ever having been done. Another important ore 
discovery in the Lake region—one of the very few of any conse- 
quence—has been made at the centre of the old Menominee 
range, where mining has been going on for twenty years and 
more, and where there has of late months been more explora- 
tion than at any previous time in its history. This find is 
situated between Iron and Felch mountains, and a bed of high 
Bessemer ore has been traced for a long distance, 140ft. wide, 
Not far away a large deposit of ore has just been struck on 
land that has been a farm for the last twelve years. 


NEW RECORD FOR STONE ARCH BRIDGES, 


Up to the present time the largest existing stone arch 
bridge is that over Cabin John Creek, on the Washington 
aqueduct. It has a span of 220ft., a rise of 57°5ft., and a 
height of 101ft. above water level. The depth of the arch 
rings, or that of the voussoirs, is not uniform, being 4ft. 
2in. at the crown, and 6ft. 2in. at the springings. Closely 
approaching it in its principal dimension is the Jarenge 
Bridge, which carries a line of railway over the river Pruth 
in the eastern part of Austria. It has a span of 213ft. and 
a versed sine of 59ft. It is deserving of notice that in these 
two bridges, the one situated in the Old, and the other in the 
New World, the relative proportion between the spans, which 
are practically the same, and the rise should be in almost 
a similar ratio, Next in order of precedence comes the 
Grosvenor Bridge, a very handsome structure over the river 
Dee, in the vicinity of Chester, with a bold span of 200ft. 
These three record arches for three different countries will 
soon be eclipsed by a new example of the same type of con- 
struction. At the present time a stone arch bridge is in 
course of erection at Luxembourg over the valley of Pétrufie, 
which leaves its predecessors very considerably astern. It 
consists of a single arch, of a span of 277ft. and a rise of 
102ft. The cross section of this structure presents some 
rather novel features. The whole width of the available road- 
way, which measures 52f{t., is divided into two parts. Each 
half is separated from the other by a space 19ft. wide, which 
is covered by slabs of armoured concrete, 1jin. in thickness, 
upon which is laid the footpaths. The slabs are built upon 
the Hennebic system. Ina recent number we drew atten- 
tion to the renaissance of the stone arch bridge type, and the 
present example confirms our opinion, and moreover, upon a 
scale of magnitude hitherto unprecedented. 


LITERATURE. 


Taschenbuch der Deutschen und der Fremden Kriegsflolten, 
Von B. Weyer. Munich: J. F. Lehmann. 1901. 


THE season for the, more or less, hardy annual has begun, 
and two at least of the naval ones are out, hailing 
respectively from Germany and from Austria. Both are 
of the ‘ Pocket-book”’ order. Pocket-books from their 
small size always suffer from the disadvantage of 
abbreviations being very freely used, and the list of these 
is usually in some odd neglected corner where it can 
rarely be found. There is room for a genius who shall 
invent a Volapuk system of abbreviations; at present 
everybody has his own system—individual, but con- 
fusing. 

The “ Taschenbuch und der Fremden Kriegsflotten ’ 
is now only in its second year. The editor is a naval 
officer, Kapitiin-lientenant B. Weyer, a name of unfor- 
tunate omen, for the book is full of errors. Naval officers 
are notoriously unfitted for works of this kind, they are 
not able to obtain foreign assistance so easily as civilians. 
At the same time, in these days, when we hear so much 
of German thoroughness, it is startling to find such 
evidences of pure carelessness and slipshod work. Of 
German ships some photographs are given, and of these the 
Kaiser Friedrich and Oldenburg are quite out of date; so, 
too, is the Irene’s; nor does a photograph of the Jaguar 
do good service as the Lucks, which has a straight instead 
of a ram bow. The armament of the Hansa class 
is not correctly given. The plans of foreign 
ships seem mostly drawn from “The Naval 
Pocket-book’’ and the ‘‘ Pola Almanach.” The curious 
Bouvet of the former, and the more than curious 
Rossia and Gromoboi of the latter, come into B. Weyer’s 
plans, and he has not the saving grace of the ‘“ Naval 
Pocket-book,” which is prone to add letterpress describing 
what its plans ought to be, if they chance to be incorrect. 
Out of 186 plans, over fifty in this German book are 
incorrect—British errors looming big. Tor instance, 
the Trafalgar is given a military mast lehies the solitary 
funnel deemed sufficient for her. In the case of such a 
well-known ship this is gross carelessness. Many plans 
like that of the Hoche are altogether out of date. 

The ‘Pola Almanach "—Almanach fiir die k.u.k. 
Kriegs-Marine—is a much better work. It is now in its 
twenty-first year, and easily maintains its place as the 
best of the “ pocket-books.” It is well and clearly 
arranged, and, despite its wonderful Rossia, has compara- 
tively few mistakes in the plans, though errors to which 
we drew attention last year remain. Neither annual 
seems, however, to trouble much about new ships, both 
ignore the new American vessels, though the German 
book makes up for the deficiency by including a large plan 


| 
; | | 
| 


Fes. &, 1901 


THE ENGINEER 


145 


of the long since wrecked Charleston. As in the Marquis 
de Balincourt’s book, the German work makes no attempt 
at a uniform scale for plans, and as a result the Powerful 
appears about the same size as the Australian gunboat 
Protector, and far smaller than the Diadem. We note 
that it proves by diagrams that Elswick, Canet, and 
Vickers’ guns are nowhere compared to Krupp. We live 
to Jearn. 


SHORT NOTICES. 


Sell’s Directory of Registered Telegraphic Addresses, National 
Directory of Large Commercial Houses, and Buyers’ Guide, Pub- 
lished annually with three quarterly editions, London: Henry Sell. 
1901. Price, including supplements—subscribers, 18s, ; non-sub- 
seribers, 21s.—This most useful book appears this year in its six- 
teenth issue, and in even more extended form, which will without 
doubt increase its sphere of utility. The lists of addresses 
includes all the information supplied by the Post-office up to 
January Ist last, and there have, so we understand, been no less 
than 50,000 alterations, comprising new registrations, cancella- 
tions, emendations, &c., made since last year. We have always 
found it wonderfully accurate, and we have it in daily use. The 
yresent issue contains a new feature in having a list of our consuls 
in foreign towns, classified under the towns in which they are 
resident. There is also given a coloured map of South Africa, 

The Practical Electrician’s Pocket-book and Diary for 1901, Edited 
by H. T, Crewe. London: 8S. Rentell and Co., Limited. Price 
13. 6d.—Last year we had occasion to speak in favourable terms 
of this useful little book. This, the third issue, is quite up to last 
year’s form in every way. The electrical data has been corrected 
and kept up to date, Some additional matter and details of 
interest have been added, which will doubtless increase the general 
usefulness of the work. 

Yachting Hints, Tables and Useful Memoranda. By A. C. 
Franklin. London: E, and F, N. Spon, Limited.—This is a waist- 
coat pocket-book, and the information it contains is intended to 
enable the yachtsman to form some practical idea of his require- 
ments when buying a yacht, or to form an opinion of his acquisi- 
tion. It contains a good many useful tables, formule, and those 
little scraps of information which one requires from time to 
time. 
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Proceedings of the Planters’ Association of —— (Kandy), for the 
Year ending 17th February, 1900, Colombo: Printed at the Times 
of Ceylon Press, 1900, 

A Soil Study : Part 11, The 
Wm. P. Headden. Colorado: 
Station, Fort Collins. 1900, 

Mesures Electriques. Par Erie Gerard. Deuxitme Edition. 
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Refondue et Complétée, Avec 217 figures dans le texte. Paris: 
Gauthier-Villars, 1901. Price 12f. 
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and edited for twenty-two years by Lieut.-Colonel Francis Lean, 
R.M.L.I. London: Witherby and Co, 

Lockwood's Builders’, Architects’, Contractors’, and Engineers’ 
Price Book for 1901, Edited by Francis T. W. Miller. London: 
Crosby Lockwood and Son. 1901. Price 4s. 

A Text-look on Field Fortification, By G. J. Fiebeger. First 
edition. First thousand. New York: John Wiley and Sons, 
London: Chapman and Hall, Limited. 1901. 

Proceedings of the Incorporated Association of Municipal and 
County Engineers. Volume xxvi. 1899-1900. Edited by Thos, 
Cole. London: E. and F. N. Spon, Limited. 1900. 

la a Sous-Marine, Généralités et Historique ; Théorie 
du Sous-Marin ; Bateaux Sous-Marins ; odernes; La Guerre 
"i Par Maurice Gaget. Paris: Ch. Béranger, Editeur. 
1901, 

Water Power : An Outline of the Development and Application of 
the Energy of Flowing Water. . Joseph P. Frizell. fest edition, 
First thousand. New York: John Wiley and Sons, London: 
Chapman and Hall, Limited. 1901. 

Concurso, Para la Construceiéa y Explotacién de un Puerto 
Comercial en la Ciudad del Rosario, Documentos Preliminares 
Indices v Tabla Analitica. Buenos Aires: Litografia, Imprenta 
y Eneuvdernacién de Guillermo Kraft. 1900. 

Electricité et Optique, la Lumiere et les Théories Electrodynamiques, 
Lecons Professées a la Sorbonne en 1888, 1890, ef 1899. Par H. 
Poincaré. Deuxitme edition, revue et complétée par J. Blondin 
et KE, Négulréa, Paris: Georges Carré et C. Naud. 1901. 

Deschanel’s Natural Philosophy, Part III, ; Electricity : An 
Expansion of Everett's Deschanel, Part 111., on the Lines of Modern 
Electrical Theory. By J. D. Everett, M.A., D.C.L., F.R.S 
London: Blackie and Son, Limited. 1901. Price 4s. 6d. 

The Export Merchant Shippers’ Directory for 1901. Thirty-sixth 
year of publication. An Itinerary of the City of London, being 
an addendum to ‘‘The Export Merchant Shippers’ Directory ” 
(given with the directory). London: Dean and Son, Limited. 
Price 17s, 6d. 

Experimental Engineering. Vol, i. A Treatise on the Methods 
and Instruments used in Testing and Experimenting with Engines, 
Boilers, and Auxiliary Machinery. Over 500 illustrations. By W. 
W. F. Pullen, Manchester: The Scientific Publishing Company. 
1900. Price 15s, net. 

Annual Report of the Board of Regents of the Smithsonian Insti- 
tution, showing the tions, Expenditures, and Condition of the 
Institution for the Year ending June 30th, 1898. Report of the 
United States National Museum. Washington: Government 
Printing Office. 1900. 

A Contents-Subject Index to General and Periodical Literature, 
to which is added a List of Works on Various Subjects. Sections 43 
to 47. By A. Cotgreave, F,.R.H. Woman—Zoology. Also frontis- 
piece, title, preface, &c. London: Elliot Stock, and Public 
Libraries, West Ham, E. 1900. 

The American Institute of Architects. Quarterly Bulletin con- 
taining an Index of Literature from the Publications of Archi- 
tectural Societies and Periodicals on Architecture and Allied 
Subjects from J ~~ to October Ist, 1900. Compiled and edited 
by Glenn Brown, Secretary. Washington, D.C. : The Octagon. 


WATER COMPANIES’ NEW REGULATIONS. 


As we have previously announced, the London water 
companies have recently drawn up a new set of regulations 
in connection with the supply of water, under the provisions 
of the Metropolis Water Act, 1852; the Metropolis Water 
Act, 1871; and the Metropolis Water Act, 1897. These 
regulations, which are intended to take the place of those 
hitherto in force, have been submitted to the Local Govern- 
ment Board in accordance with the Act of 1871. The Local 
Government Board haye appointed as a committee to 


inquire into the matter, Mr. C. Perrin, M. Inst. C.E.; Dr. T. 
Thompson, M.D., barrister-at-law ; and Mr, E. A. 8. Fawcett, 
A.M. Inst. C.E. The inquiry commences at 11 a.m. on 
February 11th at the Guildhall, Westminster. It was not to be 
expected that the London County Council would let slip 
such an excellent opportunity of making their voice heard, 
and therefore it is no matter for wonder that they have given 
notice to the Local Government Board and to the water 
companies of their desire to be heard on this occasion. A 
joint report made by the Water and Public Health com- 
mittees of the Council, recently presented, sets out at 
considerable length the reasons for this step. Further than 
this, the Council take it upon themselves to question the 
right of the Local Government Board to thus appoint persons 
to hold the inquiry—the reason given being that the proceed- 
ing is not strictly in accordance with the Act of Parliament— 
and they have instructed their solicitor to take the opinion 
of counsel on the point, and, if he so advises, to raise the 
question at the inquiry. What status the London County 
Council have in the matter, or by what right they decide to 
challenge the action of a Government body, it is extremely 
hard to see. One fact is eminently evident, and that is that 
the Council continuously display marvellous ingenuity in 
finding channels for spending the ratepayers’ money. The 
amount of such money which has been spent, and is being 
spent, by the Council in the many fruitless endeavours in 
connection with the water supply of London is enormous. 

For the moment, however, we will say no more on this 
matter, but confine ourselves to what the Council object to 
in the new proposals framed by the water companies. First, 
however, we may state that the Council, apparently feeling 
their position not to be as strong as it might be, invited 
representatives of the Metropolitan Borough Councils to 
meet them on the 4th inst.—last Monday. The Council 
itself met to discuss the joint report on Tuesday. The results 
of these meetings were as follows :— 

At Monday’s meeting practically all the amendments of 
the London County Council were agreed to, and the Council 
were asked to take the necessary steps to procure the adop- 
tion of these amendments. It was also urged that the 
inquiry should be postponed, since the Government had 
signified their intention of dealing with the London water 
question in the session of 1902. At the Council meeting on 
Tuesday the proposals of the joint report were adopted almost 
without alteration, and some acrimonious language used in 
connection with the water companies. It is interesting to 
note, moreover, that a resolution was also passed in favour 
of permitting owners and occupiers of property to use three 
instead of two-gallon flushes for sanitary purposes if they so 
desired. 

We need not in the present instance go in detail into the 
preliminary portion of the joint report of the two committees, 
which discusses at length the previous inquiries and regula- 
tions. For the moment we will simply deal with the 
Council’s objections to the new proposed regulations. The 
keynote is struck in the case of the first regulation, which 
proposes that no communication pipe shall be taken into any 
premises ‘except at the place previously approved by the 
company.” ‘ We are opposed,” says the report, “to this 
extension of the companies’ powers ” This has 
been the watchword of the Council for many years. They have 
opposed everything which the water companies have sought 
to do, and sometimes the results have been disastrous. The 
second regulation slightly extends the meaning of the term 
“communication pipe,” and takes it as going direct to the 
ball valve—implying the use of a cistern—and as including 
any pipe under pressure. This extended use is objected to. 
It is urged that if read in conjunction with Regulation No. 5 
—which reads: ‘“ Any existing ‘communication pipe’ which 
is not as prescribed by these regulations shall, when it 
becomes defective, or requires repair, be replaced by a lead 
pipe of the prescribed weight ’—would enable the company 
to prevent the repair of a defective communication pipe, and 
to require the substitution of a new pipe. This Regulation 
No. 5 is an entirely new regulation, and we will deal with the 
remarks made upon it in its due order. Reverting to 
Regulation No, 2, the recommendation of the report is that 
the proposed regulation should be struck out and the old 
regulation substituted. In passing, we need only say 
regarding Regulation 3, which remains practically un- 
changed, and which provides that no house shall have 
more than one communication pipe, that the report 
desires that a proviso should be added to the effect that 
branches from a communication pipe shall not be deemed to 
be separate communication pipes. 

Regulation 4 makes it necessary for every house, with 
certain exceptions, to have its own communication pipe. 
This would seem to be a reasonable regulation, but the com- 
bined committees do not think so. Supposing, they con- 
tend, “the definition of ‘house’ includes a tenement in a 
block of artisans’ dwellings or flats,” then it would actually 
be necessary for each flat to be controlled by a readily acces- 
sible stop valve-—for so runs the regulation. Here again we 
should have thought that the water companies were well 
within their rights. We should even be inclined to go 
further and to make the stop valves of such pattern that the 
water company might lock them in cases of frequent and 
flagrant waste of water, which is by no means of uncommon 
occurrence in artisans’ tenements. 

Of Regulation No. 5 we have already spoken in part. The 
report deprecates the power the companies seek to obtain 
with regard to defective communication pipes. The recom- 
mendation is that Regulation No. 5 should be amended so as 
to permit of the pipe being repaired, if it become defective, 
not necessarily renewed as a whole, and repaired with the 
same material of which it is made and not with ‘a lead pipe 
of prescribed weight.” Regulation No. 6, as no remarks are 
offered in the report, we pass by. Regulation 7 provides that 
hereafter the connection of any communication pipe with any 
pipe of the company shall be by means of fittings approved 
by the company. This is considered objectionable, as it 
might allow one manufacturer’s goods to be used to the 
exclusion of others. This appears to us to be but a paltry 
contention. Ifa maker finds his goods rejected by the water 
company he would very soon find out the reason and remove 
it. It is further sought to amend the existing rights of the 
water companies and to make them “ provide, fix, and main- 
tain at their own expense the fittings and piping necessary to 
supply the water up to the premises, including the stopcock.” 
We do not agree with this at all. It would not be fair to the 
companies. Such a regulation, if put into force, would give 
persons power to force the’ companies to lay pipes for un- 
limited lengths, and should certainly not be permitted. 
Regulation 8, specifying the weights and sizes of ferrules, is 
not remarked upon, and we therefore pass it over. It may, 
however, be mentioned that it is entirely new. 

Regulation 9 specifies the material of external pipes and 


the nature of joints, and also provides that all communica- 
tion pipes and every pipe external to the house and through 
the external walls thereof shall “ be properly protected to 
the satisfaction of the company against frost, theft, or 
mischief.” The word “hereafter’’ does not appear in this 
regulation, and it is therefore assumed in the report that it 
is retrospective. This is objected to, and it is recommended 
that the word “hereafter’’ should be inserted. Further, it 
is contended that, as the communication pipe under Regu- 
lation 2 goes to the ball valve, the provisions of this regula- 
tion—No. 9—should not refer to this pipe in its entirety, 
but only to that portion external to the house. Regulation 10 
refers to the material, joints, and position of external pipes. 
This regulation stipulates that if a pipe be in contact with 
the ground, “ or under the flooring or not visible,” it must be 
of lead ; that every joint shall be a “‘ wiped” joint ; and that 
all pipes inside any building shall “ be accessible and not be 
embedded in the plaster, stone, or brickwork of any wall, or 
placed behind match lining.” The report desires the words, 
“or under the flooring or not visible,” to be left out; that 
the last portion of the regulation be, moreover, not retro- 
spective; and that the words “or placed behind match 
lining’ be omitted, and a clause inserted permitting pipes 
to be run in “ properly-formed chases, or behind movable 
casings.” 

Regulation 11 refers to the weight of lead pipes. The 
only alteration suggested is in the weights of the lin. and 1fin. 
in diameter pipes, the weights proposed being 16 and 224 
instead of 12 and 16 respectively. The report decides to oppose 
this increase of weight. Regulation 12 deals with the depth of 
pipes underground, and proposes that these pipes shall be laid 
at a depth of not less than 2ft. 6in. from the surface, and that 
in exposed positions they shall be protected “‘ to the satisfac- 
tion of the company.” The report recommends the omission 
of these last six words, and that the stipulation as to depth 
shall not be insisted on unless the mains of the company are 
at the same or greater depth. Regulation 13 remains prac- 
tically unaltered. It permits, under certain circumstances, 
the running of pipes through drains, &c. This regulation the 
report recommends should be amended so as to prohibit the 
laying of water pipes through “ drains, ashpits, sinks, or 
manure holes.” Regulation 14, which prohibits connec- 
tion with rain-water receptacles, is not remarked upon in 
the report. Regulation 15, which is entirely new, pro- 
vides for the strength and testing of fittings. The 
report recommends that this clause should be opposed 
with a view to striking it out altogether. Here, again, we 
notice clearly the Council’s dislike to the water companies 
being given more power, even though, as in this instance, it 
may lead to a saving of water. Regulation 16 refers to the 
waterway or bore of fittings, and the report recommends that 
it should be slightly altered. The alterations, however, are 
of small importance. Regulation 17 necessitates the provision 
of two stop valves—one near the entrance of the communi- 
cation pipe into the premises, and the other inside the 
premises. The report urges that the outside valve should 
be supplied and fixed by the company, and that the valve 
inside should only be fixed at the option of the consumer. 

The whole of Regulation 18 is new. It prescribes the 
weights, dimensions, and types of stop valves, draw taps, 
and bath apparatus. 

Regulation 19 is also new in its entirety, and proposes the 
installation of storage cisterns in every houseand in every flat. 
This the report urges should be strongly opposed, with a view 
to its being omitted. Space will not permit of our going into 
the arguments used. Suffice it to say that the report flings 
in the face of the companies the “experience of recent 
years "—where, of course, the East London so-called 
“famine” is alluded to. It is interesting to remember that 
to the County Council’s opposition was due the fact that 
the East London Water Company was hampered at that time 
by lack of storage reservoirs, and that had there been cisterns 
there would have been very little—if any—inconvenience 
felt. Of Regulations 20, 21, and 22, which prohibit the 
burying of cisterns, the use of wooden receptacles, and 
define the character of cisterns, the report does not say 
much, but it objects to the words which insist upon a tight- 
fitting lid being fitted to the cisterns, and to the cisterns being 
in an easily accessible position. The argument used is that 
the whole subject is more within the province of the sanitary 
authority. Regulations 23, 24, and 25 deal with ball valves, 
and do not call for much remark, saving that the report does 
not wish them to be retrospective. Regulations 26 and 27 
refer to warning pipes for overflows. It is sought to have all 
warning pipes brought outside in such position that they are 
visible to the company’s servants without their entering the 
house. The report opposes this strongly. 

Regulations 28 and 29 relate to weight of open-ended 
pipes and to ordinary draw taps, and no remarks are made. 
Regulation 30 is new, and makes a provision for placing a 
direct draw tap on the communication pipe. The report 
agrees to this, but does not wish the number to be limited to 
one. Regulation 31 deals with water pillars, and the com- 
panies wish these to be properly protected to their satis- 
faction against “frost, theft, and mischief.” The report 
resents this. 

Regulations 32 to 38 concern water-closets, urinals, boilers, 
&c., and their fittings. The most important alteration sug- 
gested in the report is the substitution of a three-gallon for 
a two-gallon flush. Some minor verbal alterations only are 
suggested, particularly with regard to the prohibition of 
automatic flushing boxes, save under permission from the 
company. 

Regulations 39 and 40 deal with bath apparatus and over- 
flows, andit is suggested that both shall be struck out, and 
the existing regulations substituted. Regulation 41 deals 
with the alteration of fittings, and stipulates a three-days’ 
notice to the company. The report considers that an altera- 
tion in case of accident might be necessary to prevent 
damage by water, and that a clause to permit repairs should 
be inserted. 

Regulation 42, regarding existing fittings, is of interest. It 
prescribes that all existing fittings, which shall be sound and 
efficient, ‘‘and are not. specifically required to be removed or 
altered under these regulations,” shall be deemed to be pre- 
scribed fittings under the Metropolis Water Act, 1871; but 
when any such fittings become defective and cannot be 
efficiently repaired, they shall be replaced with fittings as pre- 
scribed by these regulations. 

The report urges the omission of the words, “and are not 
specifically required to be removed or altered under these 
regulations,” and that the definition of fittings in Section 3 
of the Metropolis Water Act of 1871 be added, certain words 
being erased in the proposed clause. Regulations 43 and 44 
call for no remark, and these complete the list of pro- 
posed regulations. It remains to be seen how far the County 
Council will be successful in their opposition. 
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in practice, and the form of the submarine boat would 
therefore be not very unlike that of a racing yacht, as 
shown in Fig. 4, which is a longitudinal section, A being 
the body of the boat, B the conning tower, and C con- 
centrated lead ballast. It is evident that in this way we 
can obtain all the longitudinal stability desired. But 
it must not be forgotten that it is far from being the 
stability of a boat floating on the surface. The bob 
weight can only diminish the angle of inclination due 
to the shifting of weights inside the boat. It would, 
however, probably suftice. On the other hand, the ballast 
thus applied would greatly augment the draught of the 


ric.4 | B | 


boat—a fact whi:h might, under many conditions, tell 
heavily against her. 

We come now to what may, with strict propriety, be 
regarded as the most important attempt ever made to 
produce a successful submarine boat capable of inflicting 
injury on an enemy. This was the Nordenfeldt, illus- 
trated on page 146 for the first time. Mr. Garrett had four 
boats built, one for the Greeks, concerning the fate of 
which we know nothing; two for the Turks, one of which 
we fancy never was finished, as we have said above; 
the fouith, and by far the most ambitious effort, was the 


mechanism was simple. Asa surface boat her engines 
developed about 1300 indicated horse-power, and she has 
steamed at 20 knots. When she went below everything 
was battened down as described for the Turkish boats; 
and she was then worked by the steam produced from 
the hot water in the boiler, in a way too well understood 
to need explanation. 

To all intents and purposes the Nordenfeldt was a total 
failure as a submarine boat. She began badly. As soon 
as she was launched from the stocks at Barrow it was 
seen that a mistake had been made in calculating weight, 
as she was down by the stern, drawing 9ft. aft, and about 
4ft. 6in. forward. This would have been partially 
rectified by her torpedoes, but she never had one on 
board. Extra ballast had to be put in forward, and it was 
always held, rightly or wrongly, that this made it all the 
more difficult to keep her on an even keel when sub- 
merged. The extra weight carried militated greatly 
against her speed as a surface boat. Another mistake 
was that the water ballast tanks were too large, or 
perhaps it would be more correct to say that they were 
not sufficiently sub-divided. When she was in just the 
proper condition to be manceuvred by her horizontal pro- 
pellers the ballast tanks were only about three-quarters 
full, and the water being Jeft free, surged backwards and 
forwards in them. It must not be forgotten, however, 
that ample tank capacity was necessary because the quan- 
tity of ballast needed depended on the number of tons of 
coal and stores on board. Sub-division would, however, 
have prevented the surging of the ballast water. If, for 
example, the boat was moving forward on an even keel 
at say, two knots, if a greaser walked forward a couple of 


feet in his engine-room, her head would go down a little. 
Then the water surged forward in the tanks, and she 
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END COMPARTMENTS OF THE SUBMARINE BOAT NORDENFELDT 


Nordenfeldt. 


can point to experiments carried out for two years with 
the Nordenfeldt in the English Channel. The vessel was 
constructed by the Barrow Shipbuilding Company, and 
fitted with engines and boilers by Messrs. Plenty and Sons, 
of Newbury. The Turkish and Greek boats were cigar 
shaped. This was the worst possible form, as far as re- 


garded stability; the Nordenfeldt was 12ft.in diameter, and | 
The fins attached to the Turkish | 


hid each end flattened. 
boat had been found useful, and the flattening of the 


Nordenfeldt answered the same purpose; she displaced | 
The details of her con- | 


when submerged about 250 tons. 
struction will be readily gathered from the longitudinal 
and cross sections. Horizontal propellers were used to 
cause her to rise or fall. When she had her water ballast 
aboard she was usually worked about 200 Ib. light, so that 
if the machinery stopped she would automatically come 
to the surface, and bring her conning towers so far 
out of the water that her crew could get fresh air. 
Without any special. provision of air she contained 
enough for a crew of nine men for about six hours. 
They suffered from nothing but the heat, which rose 
to as much as 150 deg. The torpedo chamber is seen 
forward; there were various devices for working 
fans, discharging torpedoes, &c.; but on the whole her 


When the Admiralty is importuned to | 
build submarines for experimental purposes, my Lords | shallow water would touc 
| Mother Bank in the Solent; or, if in deep water, she 
| would run down until the pressure of the water collapsed 


| 
| 
| 
| 


would proceed to plunge unless checked, and in 
h bottom, as she did on the 


| her hull. No one who has not been down in a submarine 
| can realise their extraordinary crankness. The Norden- 
feldt was always rising or falling, and required the greatest 
care in handling. 

It may be said, of course, that the defects of the 
Nordenfeldt might easily be avoided in another boat. 
Perhaps so; but none the less the fact remains that this 
rendered the construction of other boats by the English 
Government unnecessary. With the information which 
she supplied available we can quietly watch the progress 
of events in France and the United States, the Govern- 
ments of which countries are now going over ground 
which we have already traversed. 

It may also be said that the Nordenfeldt was a failure 
because of her construction, but this is not the whole 
truth. A difficulty remains to be discussed about which 
we have said little or nothing as yet. In dock the 
| Nordenfeldt could be submerged quite easily and safely. 
| On calm days when the water was smooth she was easily 
enough submerged in the Solent, but it was found 
| impossible to sink her in the Channel without risking the 


| life of all on board. Several attempts were made, but 


they all ended in failure. It is quite certain that any 
submarine boat must go down horizontally on an even 
keel. If she does not she will plunge. Now if the sea 
is rough, it is quite impossible to get her horizontal. It is 
quite true that once down 10ft. or 12ft. she will be below 
the range of disturbed water; but in waves running 4ft. or 
5ft. high her buoyancy is constantly varying, within small 
limits it is true. But let it be remembered that when 
nearly awash she is in such a condition that a very smal] 
force will sink her. It will be seen that the margin of 
safety is reduced almost to the vanishing point. The 
danger of the boat descending end long, either head first 
or tail first, is extreme. The resistance of the whole 
vessel descending at right angles to her horizontal axis 
is very much greater, of course, than that offered to her 
longitudinal descent. 

The operation of sinking is in any case tedious. If the 
French or any other boats can get under in twenty or 
thirty minutes they will do well. 

Finally, we may sum up what we have said by just 
stating that the Admiralty is in full possession of all that 
a really practicable boat, not a toy, can and can not do. 
If any new departure requires to be made the Admiralty 
can tell precisely in what direction to move. 

No succcess is possible in any rational sense of the 
term until a solution of the longitudinal stability problem 
is provided, and that solution must be such that it will 
permit torpedoes to be discharged without risking the 
safety of the submarine boat. 

There is reason to believe that steam is the only motive 
power which will satisfy the conditions of naval warfare. 

It is almost, but not quite, certain that no submarine 
boat can descend without the utmost risk if there is 
any sea on. 

Thespeed must be so small that an attack on any moving 
vessel would be futile; unless, indeed,a torpedo blundered 
onaship. In fleet actions the submarine would be quite 
as dangerous to friends as to foes. 

Some means of informing those in the boat as to 
whereabout she is must be provided. The periscope does 
not appear to be a solution of the problem. 

The following quotation from an article in the Debats 
has appeared in the Times. As asatisfactory example of 
reasoned French opinion we give it here :— 

We certainly possess, then, vessels capable of navigating under 
water, which is no small advantage ; but, in order that they may 
be able to fight under these conditions and become really effective 
fighting machines, the question of vision will have to be perfectly 
solved. The Monitevr de la Murine affirms that the periscope, the 
apparatus intended to secure this power of vision, perfectly fulfils 
its object. It gives, six metres under water, a good enough view 
of what is going on upon the surface to enable the boat to steer 
towards the enemy’s vessel, without the necessity of rising to the 
surface to make pe Seder which quick-firing guns would render 
dangerous. No less an assertion than this is necessary to shake 
certain doubts on this point which will be shared by all who have 
been in a position to observe the troubles caused to the vision by 
the water and the vapour on ground glasses. Only those who have 
used this instrument have the right to say with Polyceute, ‘‘Je 
vois, je sais, je crois, je suis illuminé.” We, who have not seen, 
cannot go so far as this. It is alsonecessary that the images given 
by the periscope should be susceptible of rapid measurement, 
sufficiently accurate for the officer in command to be able to know 
if he is near‘enough for his torpedo to prove effective. In a word, 
the Sous Marin and the Submersible are at present marvels of 
applied mechanics. They will be fighting machines only when the 
problems of vision and accurate measurement of distances are 
fully solved. If this result is reached we shall not long be kept in 
the dark, for, with modern parliamentary methods all over the 
world, we shall witness the simultaneous appearance, in all naval 
budgets, of demands for considerable sums in order to construct 
these vessels, 

In another impression we hope to have something to 
say about the periscope. It is satisfactory to know that 
both in France and the United States experiments are 
being carried out which will settle whether or not the 
submarine boat can become a factor in estimating the 
naval strength of a nation. It was once said that the 
principal value of the torpedo boat was analogous to that 
of the notice board which tells the would-be burglar to 
‘“‘ Beware of the dog.”” It was not necessary that a dog 
should be kept. It is quite conceivable that no com- 
mander would care to approach very near to a port where 
he believed submarine boats were kept, unless he believed 
that it was his duty to incur considerable risk. They can 
play the part of bogey, and that seems to be the utmost 
they can accomplish just at present. : 


THE Boston Cup DEFENDER.—A few friends of Thomas W. 
Lawson and Designer B. B. Crowninshield have seen the designs 
for the Boston cup defender, and are highly impressed with the 
model. They have talked a little in club circles, and a general 
idea of the lines Crowninshield is working on can be easily figured 
out. Instead of building an enlarged Jolly Roger or Hebe, which 
were his two successful boats of last season, Crowninshield has 
taken the model of the Columbia as far as he has been able to, and 
the new yacht is to be an improvement of the latest Herreshoff 
crack, so that Crowninshield and Herreshoff are working on the 
same lines. Herreshoff here has an immense advantage. His 
experience in the construction of the Vigilant, Defender, and 
Columbia makes the work on the new yacht comparatively easy, 
while Crowninshield has no data on which he can rely, and has to 
work out every little detail. For this reason many think that a 
mistake has been made in trying to beat Herreshoff with a type of 
boat that the Bristol man has developed so successfully. The 
Lawson boat will be beamy, more beam than the Columbia, and by 
getting so much initial stability in the hull proper the boat will 
need less lead on the keel. The boat will be sparred to the limit, 
the estimated spread of canvas being 14,000 square feet, which is 
700 square feet more than the Columbia carried, and her displace- 
ment will be much less than the champion of 1898. The overhangs 
on the Boston model are long and low, and with a very slight 
angle of heel her water-line length will be increased consider- 
ably. The bow is full, and the underbody is not cut away as 
much as that of the Columbia. The lead keel appeared to be no 
longer than that of the Columbia, and the draught of the new 
boat somewhere about 20ft. The hull proper is very short draught 
and the floors very flat. In constructing the boat a different 
method will be adopted from the Bristol style. No lead keel will 
be cast. Plates will be bent to the shape of the keel and form a 
sort of trough. The keel will be set on the top of this trough, and 
the frames set up on this plate. The trough will be filled with pigs of 
lead, and then molten lead will be run in to fill in the spaces 
around these pigs and to hold them in shape. The rudder will not 
be hung on a skag but on the stern post, which will rake at an 
angle of about 45 deg.— Marine Review, 
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WHEEL LATHE v. BORING MILL. 


We are pleased to be able to put on record a case in which 
an English tool has proved itself better than an American. 
The case, too, has occurred with a machine which is con- 
sidered in America to be typically American. Some time ago 
the Campbell Gas Engine Company, of Halifax? required a 
large lathe for turning and boring heavy fly-wheels. In 
consideration of the claims made by a well-known firm of 
American tool makers, and influenced by the fact that quick 
delivery was ensured, they ordered an 8ft. horizontal boring 
mill, which was duly received and erected. As soon, however, 
as it was tried it was found that while the machine could do 
the rough heavy turning of the fly-wheels with a tool cutting 


American tool is not illustrated, for obvious reasons; but 
' that it represented the highest class of American workman- 
ship and design the name of the firm, of which we are in 
| possession, is sufficient guarantee. Ultimately a test was 
made of the two lathes against each other, and it is a satis- 
| faction to be able to say that the English tool had the best of 
the contest when all things were considered, the workman- 
ship being of a higher quality and the time occupied less. It 
is interesting to note Mr. Hugh Campbell's statement that 
the particular advantage claimed for boring mills did not hold 
| in this case. It is usually asserted that work can be more 
' readily adjusted on a horizontal than on a vertical plate. 
With large mills this is apparently not the case, because the 
workman has to get right on to the plate to adjust the clamps, 


FEED CHANGE GEAR 


on each side of the rim, yet when the machine was finishing 
the rims of the fly-wheels with a very light scraping cut, the 
tool having a traverse of fin. per revolution, it was found 
that the table of the machine shook and dithered to such an 
extent that it was impossible to effect good workmanship. 
The reason why the machine was able to do the heavy 
turning satisfactorily, and the face-plate to stand up to 
the work without vibration, and yet to fail to do this when 
on the light finishing cuts, has not been satisfactorily ex- 
plained. One thing, however, is certain, that although 
the gear wheels of the machine were machine cut, there 
was too much back lash allowed in them. The makers, 
‘when advised of this, sent a special workman to adjust 
and test the tool, but all to no purpose, and ultimately 
the company found itself compelled to order an ordinary 
fly-wheel lathe from an English maker. 


is illustrated on e 148, and drawings of it are given 


above. It takes very little examination of the 
trations to see that it is a remarkably fine tool. The 
maker was Mr. Henry Broadbent, of Sowerby Bridge. The 


, &c., or, when boring, to gauge the hole. For the latter pur- 
| pose he has also, of course, to stop the machine. Mr. Camp- 
| bell finds that if a lathe is properly placed so that the 
| travelling crane commands it, or that it is provided with a 
| special tackle for itself, the adjustment of a wheel and the 

boring can both be effected in less time, and with less fatigue 

to the workman, than in the boring mill. It must be re- 

membered that the reference is to a particular case. There 
| are many other instances where there can be no question 
| that the boring mill has the advantage over the lathe. 

A few particulars of the lathe constructed by Mr. Henry 
Broadbent will not be out of place. It has a face plate 8ft. 
diameter, bolted to a flange forged on the end of the spindle. 
The latter, which is of steel, runs in parallel gun-metal bear- 
ings, 9in. diameter in front and 8in. at the back. An 


| to the face plate. A long spindle parallel to the main spindle 


with face plate. The face plate makes one revolution for eighty- 
five of the cone pulley. There are three slide rests on pillars 


arranged, as shown in the plan, and all with independent and 
continuous feed change, a detail drawing of which is given 
below. It works, it will be seen, on the sliding feather plan, 
there being four pairs of wheels always in gear, of which only 
one pair can be active at atime. The details of the arrange- 
ment are sufficiently well shown in the drawings. An extra 
pair of change wheels is also provided. The two outside 
rests have also curvilinear motion for turning convex rims. 
The three pillars are used simultaneously, the centre rest 
boring whilst the two side rests are at work on the face and 
edge ofthe rim. The total weight of the lathe is about 

| 18 tons. We have had occasion to say before, but it is worth 
repeating in this particular connection, that in this class of 
machine tool British tool makers cannot be surpassed and 
are rarely equalled. 


THE NAVIES AT SPITHEAD. 


Or the warships gathered in the Solent on Friday last only 
three of the foreigners were of modern type. Of these two 
came from Elswick—the Japanese Hatsuse and the Portu- 
guese Dom Carlos. 

The Hatsuse was the finest vessel present, being superior 
to our Majestic class. She is nominally of 15,000 tons dis- 
placement, that is to say, two hundred tons less than the 
| Asahiand Mikasa, but as her beam is greater than either of 
| these vessels she is, as a matter of actual fact, the larger ship. 
| Her dimensions are: —Length between perpendiculars, 40sft. ; 

beam, 763ft.; mean draught, 27ft. The armament, all 40- 

calibre guns, consists of four 12in. in the two turrets, fourteen 
| Gin. quick-firers in casemates ; and twenty 3in. quick-firers, 
| besides fourteen 3 or 24-pounders. The armour, mostly 
| Krupp, is, belt, 9in. to 4in. at the ends; lower-deck side, 
| 6in.; casemates, 6in.; barbettes and bulkheads, 14in.; big 
| gun hoods, 10in. There are four submerged tu bes of the 
| improved Elswick pattern. The deadwood aft is cut away 
' as is usual with Elswick ships, and she is thus very handy. 

The boilers are twenty-five Belleville. The indicated horse- 

power, 14,500, is designed to give 18 knots speed. About 

900 tons of coal are carried at normal displacement. The 

ship is replete with every modern convenience, fitted with 

hot and cold baths, a very up-to-date operating-room, and a 

special disinfecting oven. The big guns are mounted on the 
| latest Elswick system, which we have already described in 
| THe ENGINEER. The Hatsuse has three funnels. 

The Dom Carlos is a protected cruiser of the usual Elswick 
| — Her funnels are more aft than in British cruisers, 
| otherwise she is not unlike one in general appearance. She 
| displaces 4100 tons. Her dimensions are :—Length, 360ft. ; 

beam, 464ft.; mean draught, 174ft. A strong protective deck 
protects the vitals. It is noteworthy that none of the guns 
are sponsoned out from the sides, otherwise she is akin to 
Elswick’s famous cruiser Yoshino. Armament :—Three 6in. 
| quick-firers forward, one 6in. quick-firer aft, eight 4°7in. 
| quick-firers on the broadside. There are two submerged and 
three above-water tubes. She has Yarrow boilers. Her coal 
' consumption is reported to be rather high. She is a remark- 
| ably seaworthy craft, despite her large armament. 
| The French Dupuy de Léme is too well known to need 
| much description—we are all familiar with her from photo- 
| 


graphs. The actual ship seems to have a larger ram than 
even photographs represent. She is also far more graceful 


This lathe internal-toothed wheel, 5ft. 8inson the pitch line, is bolted | than she looks in the average photograph. The enormous 


| length of her guns at once rivets attention. Her sea- 


illus- | carries the step cone and back gearing and pinion gearing | worthiness does not seem to be above suspicion. 


The Victoria Luise is one of Germany’s latest cruisers. 
Displacement 5680 tuns ; armament, two 8:2in. quick-firers, 
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cight 6in. quick-firers, twelve 3-4in. quick-firers. The 8°2in. 
and 6in. guns are all in 4in. Krupp turrets or casemates. 
The 3°4in. occupy all spare spaces about the ship. She has 
a din. deck with a 5in. glacis to each of the three funnels ; 
the hoists to the 8*2in. and Gin. guns are 3fin. There is a 
cork belt amidships. She measures 3444ft. by 57ft. by 23ft. 
She made about 20 knots on trial. Her boilers are of the 
Durr system. These being German, it goes without saying 
that her people regard them as superior to any other type ; 
no nation approaches Germany in this appreciation through 
thick and thin of German material. Whether they are 
really so satisfactory it is impossible to ascertain. In 
essence we believe that they are a species of Niclausse. 

The Victoria Luise has a very heavy military mast forward, 
aud a lighter main with a single top. She has the extra- 
ordinary curved bow characteristic of German cruisers. She 
looks, however, far more like a coast-defence battleship than 
a cruiser—nothing about her appearance suggests speed. 

The Baden is a very old friend. She used to be the typical 
German ship in the days when her funnels numbered four. 
Now, owing to a reconstruction, she has but one. Otherwise 
she is practically unaltered, and is the same as the Sachsen class 
that we know so well. Her fighting value must be nil. 

The Hagen is a coast-defence ship of the Siegfried type. 
She has recently been lengthened by 25ft., and a second 
funnel added, so that she is very like the A%gir. This class 
of ship is of little fighting value. She has a belt —Harveyised 
_-of 94in. maximum thickness, and 8in. barbettes, but the 
mass of the hull is quite unprotected. The big guns are 
carried, two in separate side barbettes forward and one in the 
centre line aft. Hoods of about 4in. protect the breeches of 
these guns. The minor armament—ten 3°4in.—is disposed 
on the upper deck, without any kind of protection. It is too 
light to do much harm ; most ships would absolutely beat it 
down by vastly superior fire from a few 6in. quick-firers. The 
Hagen makes rather a large target—a lesser one, however, 
than photographs would suggest. 

The Carlos V., the Spanish ship, did not arrive, despite the 
realistic descriptions of her in the daily papers. The old 
torpedo cruiser Jagd was there, anchored outside the lines. 
She calls for no comment beyond the fact that her funnel 
has recently been heightened. One of the “90 class” 
German torpedo boat has also been at Spithead. She has 
two funnels and three tubes, one before the fore funnel, one 
abaft the after, and one between. The Nymphe needs no 
description—her class was fully dealt with in a recent 
number of THE ENGINEER. 

Little would be gained by a description of the British war- 
ships—all are old friends which have appeared out on many 
occasions recently. None of the new ships were represented 

-the fleet was practically identical with that which figured 
at the Diamond Jubilee four years ago. 


THE PEAT FUEL INDUSTRY IN SWEDEN, 


THERE is hardly any question of the day so prominent in 
Sweden at the present moment as that of peat fuel and 
products therefrom versus coals, in consequence of the high 
prices of the latter, which appear to remain fixed. Day after 
day the papers teem with references to the subject in shape 
of descriptions of trials, new apparatus of manufacture, the 
extent of the Swedish peat bogs, their exploitation, &c. 

In consequence of the importance of the question, which is 
considered national, the Government intends to appoint a 
Crown peat engineer with staff, at a salary of £500 a year, 
whose duties it will be to visit the principal Crown peat bogs, 
and report upon the quality and suitability of the peat 
from each, chiefly with reference to its use on railways, 
steamers, and in factories; whilst in the “ Bergslag,”’ or iron- 
mining district, exploitation of the bogs is in full progress, and 
plans prepared for the erection of peat factories, chiefly with 
a view to the burning of the fuel on the local railways. 
Again, at a trial at the great Yunktell Metal Works the peat 
produced a steam power of 230 horses, which sufficed to work 
all the machinery for some time. As the peat fuel costs only 
one-third as much as coal, and produces nearly the same amount 
of heat, its advantage is obvious. There was hardly any smoke 
or ashes. Again, at the Gransfors Works experiments were 
equally successful, peat generating easily steam at 
12 atmospheres pressure in the boiler without any per- 
ceptible smoke. At the great Motala Shipbuilding Works, 
too, peat is now used in generating furnace gases, the fuel 
being prepared by specially constructed machinery. Enor- 
mous quantities have been stored for use this winter. 

In the province of Smaland, in the south of Sweden, where 
are the best peat bogs, a syndicate has purchased large areas 
for a price of 15,000 Kr., and it is estimated that the factory 
to be established here will be capable of producing a million 
tons a year, and that there is sufficient peat to keep it going 
for 200 years. A similar syndicate is operating in the island 
of Gotland, in the Baltic. Again, at the Karpalund Sugar 
Refinery peat is now solely used for the nine boilers in use 
there, of 100 horse-power each. The fuel is not put directly 
into the furnaces, but first converted into gas in generators in 
front of the boilers. This concern has purchased an adjacent 
bog sufficient for twenty years, and erected plants there of 
Danish construction, capable of turning out 5000 tons of air- 
dried peat a year. A Decauville railway connects the factory 
with the refinery. Here the cost of English coals used a 
year was 195,000 Kr., and the peat now consumed costing 
only 78,000 Kr. a year, the saving is thus 117,000 Kr. This 
fact speaks for itself. 

On the Swedish railways, too, experiments are being 
made with peat fuel. Thus, on the Bohnen Railway 
the other day an engine fired with peat drew easily the 
ordinary train of eleven cars and a reserve locomotive 
18 kiloms., on which is also the steepest gradient on the line. 
On the Malmo-Continental Railway it has been proposed to 
separate the passengers and goods traffic, and work the 
engines of the latter with peat. The Administration states, 
however, that similar trials have been made on the German 
State lines with indifferent results. The Swedish Moss Culti- 
vation Society, which is very active in this agitation, has 
petitioned the Crown for a reduction of freight on all peat 
produce on the State railways, and no doubt some such will 
be made. On the other hand, a leading journal at Gothen- 
burg suggests that tramps and casuals should serve their 
time in draining and'cutting up peat bogs. The demand for 
peat in Sweden last year was, indeed, so great that the home 
output did not suffice, large quantities having to be imported 
from Germany and Holland. 

Naturally, too, the result of the peat agitation has been 
the manufacture of peat briquettes, peat dust, and kindred 
products, with good results. In this direction able assist- 


ance has been given by the well-known Swedish expert 
engineer, Herr Haken Brunius, who has led the ex- 
periments with a machine for the making of briquettes 
at Gothenburg, which have proved, we are told by a 
Swedish correspondent, so successful that the machine 
has been purchased for the great operations in the 
Smaland peat bogs referred to, with a view to supply the 
Motala Works and the working of the Skéfde Railway with 
such fuel. This machine, manufacturing pressed briquettes 
from undressed peat, is constructed on Arnold of Magdeburg’s 
principle. It is the outcome of the studies last summer in 
Germany of Herr Brunius and some confréres. Experiments 
were made with peat from many bogs, with invariably satis- 
factory results. The briquettes are octagonal in shape, with 
shining edges, and their hardness and weight indicate that 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible ‘12 the opinions of our 


UNITED STATES EXPRESS LOCOMOTIVES. 


Sir,—l was quite aware that equalising levers were used on 
various locomotives in Great Britain, such as Adams’, Fowler's 
tanks, as well as on some onthe Midland, London and North- 
Western, and, I think, the Great Eastern. My object in stirring 
up the matter was to find out why a device, now practically 
universal, which so much saves the locomotive and the road was 
not found on our standard designs. Of course, one does not know 
whether the equalising arrangements which Mr. Stretton speaks of 
as tried thirty years ago were properly constructed, and in any 
case the locomotives had no bogie (’), which makes a considerable 


they have been produced under extraordinary pressure. | difference. 


The machine is driven by an 8 _ horse-power portable 
engine, and turns out about a ton of briquettes per hour. 
It is intended that these machines should be mounted 
close to the bogs to be exploited. Herr Brunius is con- 
nected with various makers of such machines in Europe, 
and even in Canada, where the peat industry has made great 
strides of late, and locomotives are worked solely with pressed 
peat. He has also complete plans and estimates ready for a 
factory of his own for making such briquettes. In his 
own house he uses nothing but these briquettes with ex- 
cellent results, the smoke and ashes being very small. 
The Turba Peat Company has obtained permission, by way of 
experiment, to heat various public buildings in Sweden with 
its fuel, and experiments are also to be made in heating 
the Stockholin Board Schools with peat. 

Among the new inventions for the making of peat fuel is 
a machine constructed by Herr Rode, of the Akerman 
Engineering Works at Esléf, which works smoothly, turning 
out 60,000 blocks a day, and is driven by a_ portable 
engine of 6 horse-power, the hands attending it being 
eleven. Again, Director Thunberg, of Eskistuna, has signed 
a contract with the well-known expert engineer Herr A. 
Anrep, who has just returned from Russia, for the delivery 
of a complete plant of his apparatus for the making of peat 
fuel, consisting of peat cutting and hauling machines, gas 
furnaces and boilers, steam engines, kc. The Anrep method 
has become so popular in Russia that there are now 
some 500 plants in operation in that country. The ma- 
chine cuts out the turf from the bog, removes long 
roots, and then delivers it in square blocks for drying 
on the edge of the bog. The method is somewhat similar to 
brickmaking. Such a machine turns out about 50,000 blocks 
a day, weighing dried about 50 tons. Its service requires 
twenty-seven hauds, whose wages are about 5s. a ton. One 
ton of average dried peat is equal, it is claimed, to half a 
ton of good English coal. 
be of an excellence un- 
known elsewhere. Ano- 
ther machine, with half 
the capacity, is to be 
delivered. The peat is 
loaded in baskets and 
transported direct to 
the furnaces by wire 
cables. 

Referring to the peat 
question the other day 


at Gothenburg in a 
lecture, Herr Haken 
Brunius, the expert 


referred to, stated that 
the peat to be derived 
from the Swedish bogs 
might be estimated to 
equal some three hun- 
dred million tons of 
coal, and with the high 
prices of the latter fuel, 
every encouragement 
ought to be given to 
the new industry, parti- 
cularly by the reduction 
of railway freights, «c. 
The value of the imports 
of British coals in 1899 
was some 
Kr., and in 1900 
be would 100,000,000 
Kr., of which enormous 


sum the greater portion 
might be retained at 
home through the use 
of peat. Works near the 
bogs might use the peat 
unpressed, but where transport was necessary, and for 
domestic purposes, briquettes were best. It was, he said, an 
ideal fuel, free from smut, smell, and smoke, and very suitable 
for domestic fireplaces. The Swedish peat briquettes were far 
superior to the German, and there were great differences in 
weight, colour, and heating in favour of the former. Another 
expert peat engineer, Herr N. Fredriksson, before the Engi- 
neers’ Club at Malmo, stated that in drying the peat at a 
temperature of 100 deg. Celsius, and by utilising the steam 
developed for additional heating of the mass, the at 
difficulty—that of excessive content of water—should be 
overcome. The peat should first be well dried in the air, and 
re-dried in tight drums or chambers, or the water removed by 
centrifugals. In this way half the water would be 
removed. He was seeking a patent for this process. 

In connection herewith the Swedish State Railways will 
limit their annual coal purchases next month, in the hope 
that peat may be used more extensively on the lines. Only 
the other day 5000 tons arrived from Baltimore. The 
Norwegian Government is also alive to the peat question, 
and is now despatching two experts abroad to study the use 
of the fuei there for industrial purposes. 


Guiascow UNIVERSITY ENGINEERING Thursday, 
January 17th, Mr. Thomas Young, M.I.M.E., addressed the 
Glasgow University Engineering Society on his work in connection 
with the Glasgow Exhibition. The lecturer dealt particularly 
with the plant required for power and lighting of the Exhibition 
itself, and described the ten boilers of various types in some detail, 
and also the numerous power and lighting units being supplied by 
various makers. The steam service piping and wiring system, as 
well as the supplementary system supplied from the Corporation 
mains, were fully described. The grounds, which will be largely 
taken up by foreign exhibitors, will be lit by “forced” gas and 
acetylene. Professor Archibald Barr, who occupied the chair, 
conveyed the cordial thanks of the meeting to Mr. Young. 


If this is true, this peat must | 


I must leave those who have frequently ridden on British and 
American locomotives to fight it out with Mr. Stretton, as they 
seem mostly to disagree with him—remembering one thing, that 
Mr. Stretton has not been in the United States for yo years, 
since when their main tracks have improved vastly. If I may add 
a word from personal experience, I should give the prize for good 
riding and general up-keep to the Belgian State road between 
Ostend and the Prussian frontier. 

As to cabs—if, as ‘‘Satisfied” says, the British drivers have 
made them what they are, may I ask him which cab he refers to, 
for they vary, from the apologies for cabs on the North British, 
Midland, and North-Western, to the full American breed on the 
North-Eastern and Great Eastern. When he does, I can give him 
pretty strong views by the drivers who have experienced both. 
By the way, will there be a strike now on the Great Eastern Rail- 
way because of the American cabs / 

Personalities are a mere waste of space and recoil, but I cannot 
allow words to be put into my mouth. What I said in your issue 
of January 25th was that ‘‘ the economy of a locomotive design 
is to be judged least by the coal sheet, which statement ‘“‘Satisfied” 
freely translates—shall we say /—into an assertion by me that “it 
is a matter of no consequence how much coal a locomotive engine 
burns.” 

There is a very wide gulf, with a golden mean I suppose, between 
a pair of assertions like this—({a) true economy is measured by the 
smallness of the coal consumption, and (4) pay no attention to the 

. The mean would seem to be to get a locomotive which will 
keep out of the repair shop, do the greatest possible amount of 
work single-handed, and do the same amount of work as another 
locomotive on less coal. But above all, pay attention to economies 
in transportion work—not coal. Norman D. 

Edinburgh, February 5th. 


REPAIRING A BREAKDOWN, 

Sir,—The enclosed photograph may interest you and a good 
many readers of THE ENGINEER. It represents a scene in our 
machine shop during the recent holidays. We had to drive a big 
shafting lathe on breakdown repairs, and to do so rigged a 1 horse- 


BREAKDOWN PLANT 


gtd Paragon oil engine on a drilling machine, as you will see. 
t drove the lathe easily—104in. centre—at a cost of 1d. per hour. 
We fixed it as shown in twenty minutes, and started it from cold in 
six to seven minutes, : 
Lion Works, Abergavenny, Mon., 
December 31st, 1900. 


J. D. SEATON, 


HOT AIR SUPPLY FROM STEAM ENGINE, 

Sir,—A manufacturer who now uses power—about 100 to 120 
indicated horse-power—obtained by gas engines using producer 
gas obtained from his own producer gas plant, also uses con- 
stantly for drying purposes 10,000 cubic feet of hot air per 
minute at-temperature of 200 deg. Fah. This air is heated in a 
Sturtevant steam heater, through which it is drawn by a large 
fan. The heater is supplied with high-pressure steam from a 
Lancashire boiler consuming 25 tons small Welsh coal per week of 
130 hours, and the condensed steam from heater is automatically 
trapped back to boiler ; increased motive power, viz., 200 brake 
horse-power, is required ; the present supply of steam-heated air at 
200 deg. Fah. must also be maintained. Can a modern first-class 
economical engine, 200 brake horse-power, and suitable boiler, be 
put down which will supply exhaust steam to Sturtevant heater or 
other air condenser, to produce hot air required, and what would 
be approximately the fuel consumption / G, 

February 5th, 


WORKSHOP RULES. 


Str,—Can any of your readers advise me as to the sort of rules 

I should hang up in my workshops? I have, of course, the usual 

abstract of the Factory Act, but P think there should be some set 

of rules as to the terms of notice, penalties, hours of labour, and 
soon. I should be much obliged for any advice on the subject. 
UNCERTAINTY. 


Tue engines of the North Stafiordshire railway ran 
11,924 fewer miles last half-year than in the same period of 1899, 
yet the coal cost 59 per cent. less in the former period, 
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COMBINED HYDRAULIC AND STEAM PUMPS 


MR, A. G. MUMFORD, COLCHESTER, ENGINEER 


DUPLEX CIRCULATING PUMPS. 


WE illustrate above a novel combination of pumps, of 


which several have been made by Mr. Mumford, Culver- | 


street Works, Colchester. A few words will suffice to make 


the arrangement clear. 


motors at the other end, all being coupled direct. Water is 
pumped to the top of a building, 120ft. high, and is then used 
for circulating in connection with refrigerating machinery ; 
after which, instead of being allowed to run to waste, it is 


used for working the water motor from the head of 120ft., thus, | 


of course, greatly assisting the steam cylinders and securing 
a consequent reduction in the weight of steam used. The 
pumps are 11}in. diameter, the steam cylinders 12in. diameter, 
water motors 11}in. diameter, all having a stroke of 12in. The 
steam is distributed by slide valves, the water by piston valves. 


The pump valves are of the disc type, and readily accessible. | 


All the details have been carefully thought out, and the whole 
machine is substantial and well finished. 


RUSSIAN IRON INDUSTRY. 


For some time past there have not been wanting clear signs 


that a crisis was approaching in the iron and metal industries | 
M. de Witte, fully alive to the threatened situa- | 


of Russia. 
tion, recently called together a conference of ironmasters and 


financial experts. 


mature to speak at length of the results of the deliberations 
before they are made known officially. The iron producers 
of Southern Russia, however, have shown that the iron 
industry in that region is in a very critical condition, for, 
owing to the over-production of pig iron, to the extent of 
476,190 tons, the price has fallen from 65 to 50 kopecks per 
pood of 36 1b., while 14 furnaces have been blown out. To 
make matters worse, the orders received from the Crown have 
decreased greatly, as compared with those given out in recent 
years. The ironmasters of the Ural region take quite a different 
standpoint. 
of pig iron does not exist, but that the ironworks are really 
suffering from two evils; namely, the scarceness of money 
and the inadequate means of finding openings for their pro- 
ductions. 
has made great strides during the last ten years. According 
to the returns compiled lately by the Imperial Ministry of 
Finance, it appears that the Ural output in 1891 was 
474,920 tons, and that it had risen to 788,888 tons in 1900. 
On January 14th there were 117 foundries at work in the Ural 
region; of these, 65 were producing pig iron, 39 cast iron, 
seven were machine works, five were turning out guns, and 
one was building railway wagons. 

The view held by the Ural ironmasters is shared by Professor 
Mendeleyeff, one of Russia’s best-known political economists. 
He is of opinion that not only is there no over-production in 
the case of Russian pig iron, but that it will be out of the ques- 
tion forsome decades tocome, and that the present critical con- 


A pump is in the middle, and it is | 
worked by duplex steam cylinders at one end and water | 


These meetings have just been held in | 
cameré at the Ministry of Finance, and thus it would be pre- | 


They maintain that this alleged over-production | 


At all events, the output of iron in the Ural region | 


| dition of the Russian iron industry is to be ascribed, firstly, to | 
| the lack of organisation in the matter of finding markets, and, | 


| secondly, to the existence of many unsound ironworks. 

removal of the first evil must be left, of course, to individual 
| energy and enterprise. In Professor. Mendeleyeff’s opinion, 
sion of the unsound ironworks, so that the remaining iron- 
masters could then associate and form themselves into 
“ Trusts’ with the object of regulating the output and the 
selling price of iron. Professor Mendeleyeff discerns a far 
sounder way of furthering the Russian iron industry, and this 
consists in developing the exportation of pig iron from Russia. 
But if this century is really destined to be a witness of a series 


of “ wars of tarifis,’ Russia, which has held so strongly to | 


Protection in every form, may find the markets of the world 
closed in turn to Russian productions just at the very moment 
in which the untold possibilities of the hidden wealth of that 
vast empire begin at last to be turned to account. 

The policy of Protection in the case of the Russian iron 
industry has worked its own undoing. The immense profits 
that were made a few years ago by the protected ironworks 
resulted in the establishment of a great number of other iron- 
works, and French and Belgian capital flowed into the country 
to promote this branch ofindustry. With an import duty on 
foreign iron and with large orders coming in from the Govern- 
ment all went well for a time; then this State aid fell off, and 
the Russian ironmasters were driven into entering into com- 
petition with each other, prices could not be maintained, and 
the Government is now appealed to for advice and assistance. 
The Government has expressed at the conference its readiness 
to assist the ironworks by giving them orders. The con- 
ference was in favour of these Government orders. It was 


The 


ECONOMIC PRODUCTION IN SHIPBUILDING. 
Proressor J, H. Bites, of the Elder Chair of Naval Architecture 


| in Glasgow University, on Saturday, 12th inst., delivered a lecture 


the remedy of the second evil can be attained by the suppres- | 


resolved to organise iron exchanges in the Russian iron dis- | 


tricts with a view to regulating the supply, demand, and 
price of iron, and the conference recommended raising 
the import duty on foreign iron productions and hardware. 
| The home market for hardware presents a very gloomy out- 
look, for Russian agriculturists and the peasantry generally 
are weighed down by taxation, and are unable to make any 
headway against the bad harvests which have visited the 
country so frequently of recent years. One journal, the 
Novosti, comes forward witb a good suggestion, which, how- 
ever, can be regarded as only relatively temporary. The 
suggestion made is that the crisis could be removed by 
extending the railway system of the empire and by increasing 
the rolling stock of the existing railways, since no premiums 
given by the State will be of any lasting service either in 
seeking to promote the exportation of Russian iron or in 
attempting to do away with competition between the various 
ironworks, The ironmasters cf Southern Russia must take 
heart from their brethren in the Urals, for while the latter 
have the advantage of position with regard to developing a 
flourishing trade with Siberia now awakening to a new life, 
the former have the advantage of position with respect to the 
exportation of their productions. If the Russian Ministry of 
| Finance has at heart the best interests of the iron industry of 
| the empire, it will leave it to work out its own salvation b 
the unfailing and well-tried process of natural selection, whic 
| should result in the survival of the fittest, 


before the Glasgow and West of Scotland Technical College 
Scientific Society, entitled ‘‘The Education of a Shipbuilder,” of 
which the following is a condensed report :— 

Having explained that what he meant by “‘shipbuilder” was 
one who either through special training or through family succes- 
sion, undertook, by the works’ organisation and plant at his 
disposal, to build ships ; and that by ‘‘ education” he had in mind 
the knowledge to be acquired not only regarding the art and 
science of but also the economic and commercial 

uestions with which the whole subject was bound up and 
etermined, Professor Biles proceeded to say that one of the first 
things which went to make up the education of a shipbuilder was, 
that nothing should go into a ship which could not earn a dividend. 
Applying this to a simple case, he said that, supposing a ship 
builder or shipowner desired to make the sheerstrake of a ship, 
double the thickness prescribed by Lloyd’s or other classification 
society ; this could only be done by an additional first cost and 
frequently by a reduced earning power. The desirability of fitting 
such extra strength would depend upon whether, at some time in 
the vessel's life, she would be so strained as to necessitate the 
spending upon her of more than the sum represented by the first 
cost of the aac me igaaee the loss of earning power up to the time of 
her being strained, and the interest on these twosums, The ability 
to solve such a problem as was implied in this was a very necessary 
item in the education of a shipbuilder. It involved a knowledge of 
the strength required in a ship to withstand the forces brought to 
bear upon her by the sea, and of how that strength can best be pro- 
vided to meet the stresses set up in the ship and effect their due 
distribution throughout the structure. This simple instance was 
one of hundreds in which fuller knowledge meant greater earnings, 
because there was a waste of first cost and a loss in money-earning 
power in every unnecessary ton of material put intoa ship. It was 
easy, of course, to be safe for the moment, and to put more rather 
than less material into the structure ; and this was probably a more 
geceral practice than was usually admitted to be the case. It was 
difficult, however, to see how it could be otherwise while the mini- 
mum of scantlings for every part of a ship was fixed by classification 
societies. The education necessary to determine practically the 
actual strength of ships through r ing their ily strong 
rts to the sufficiently strong was in most cases unattainable. 
Taking another instance in which the money-earning capacity might 
be affected by the knowledge of the shipbuilder: any change in 
the form of a ship which—while fulfilling all the indispensable con- 
ditions—admitted of a reduced propelling power, necessarily 
increased her earning power, and probably reduced first cost. 
Every horse-power saved meant about four tons of coal less per year 
required, and the ability to carry four tons more cargo. Most 
ocean-going ste t had horse-power from 2000 to 4000, so 
that even I per cent. of this meant an appreciable increase to their 
money-earning power. 

A mercantile vessel to be a success had to be capable of crossing 
the seas in all weathers, with as great a revenue-paying cargo 
as possible, and with a minimum expense for transportation. 
In the cost of transportation had to be included interest on first 
cost, depreciation in value of ship, and insurance of value against 
loss. Hence first cost entered into the expense of running a vessel. 
If the vessel was a non-revenue-earning ship, such as a warship, 
first cost was almost the only consideration with a shipbuilder, but 
he bad always to give his attention to the question of how the 
work of running a ship could be done with the least possible ex- 
pense both for actual working expenses and for cost of repair and 
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maintenance. Only in a small degree was the shipbuilder able to 
affect the cost of production of the steel of which a ship was built. 
He might by so modifying the structure make the work of the 
steel manufacturer more or less costly. For instance, he might in 
the design of the structure introduce sections whose form was 
difficult to roll ; therefore he should be familiar with the processes 
of steel manufacture. In warship design, a very full knowledge 
of the capabilities of steel manufacture, especially in the armour- 
producing department, was necessary. But it was in the matter 
of fixing the sizes and arrangement of the parts of the steel struc- 
ture that a shipbuilder was most likely to influence the cost of his 
productions. Frequently it happened that material which was 
meant for one purpose might serve other —— in a structure. 
For example, a transverse water-tight bulkhead is generally 
put in to sub-divide the vessel, so that in case of damage by 
collision or otherwise the amount of water which entered the 
ship would be limited. In sailing ships, there were no such 
bulkheads, except perhaps one forward. In others the num- 
ber was great, there being as many as seventeen in some large 
Atlantic liners. These water-tight bulkheads, though they 
might never be called upon to fulfil their original intention, 
could be, and generally were, made use of to add to the structural 
strength of the vessel. They formed one of the greatest means 
of resistance to change of form when a vessel was rolling ; and 
one would naturally expect that vn 4 vessels which had a large 
number of bulkheads, preventing change of form when rolling, 
would be made less strong in other parts of the vessel in conse- 
quence. This was only one instance of many of the same kind 
where material was introduced in the structure for one purpose, 
but incidentally serving others, and justifying a reduction in other 
parts of the structure where material had thereby been rendered 
unnecessary or excessive, Another instance was the introduction 
of complete metal decks, obviating the necessity, so far as strength 
was concerned, for wood decks. The educated shipbuilder should 
be able to take advantage of allsuch changes made in the struc- 
ture of ship and ship for otherthan strength purposes, but which 
added to the strength nevertheless, and to reduce the weight of 
structure accordingly ; always, of course, retaining the strength 
necessary for the particular purpose of the ship. 

The design of structure naturally affected the cost of putting 
the structure together. If made in too many pieces, the work of 
connecting these parts would add to the cost of the vessel, while if 
made in too few pieces, the parts could not be economically 
handled, or would involve the use of plant of too expensive a 
nature for — production, A knowledge of the limitations 
of the steel manufactures in regard to sizes was a necessary part 
of ashipbuilder’s education as well as a knowledge of the limitations 
of shipyard plants. Two things were thus found clashing with 
each other, each very important in the economical production of a 
ship; on the one hand the extra cost of workmanship due to 
having to get a larger number of parts together, and on the other, 
the extra cost of machinery or plant—or rather the interest upon 
and depreciation of the extra cost of the plant—to enable larger 
pieces to be handled. This was a matter for estimating, but there 
was a strong inducement to reduce the cost of workmanship by the 
adoption of machinery, when one considered that one man’s wages 
was equivalent to the interest on £1000 of capital. In addition to 
the saving on the cost of workmanship, there was generally an 
increased output due to the reduced time which the work took to 
do by the fullest use of machinery. Taking the case of outside 
plating, twenty years ago 12ft. by 4ft. was about the normal 
maximum size of plating. Such a plate would weigh a little more 
than §ths of a ton, and it could be transported on a light barrow 
and hoisted by tackle by the men who were necessary to mark and 
punch it, Plates now were not uncommon of more than double 
this length and of breadth nearly half as much again, and of a 
weight of quite three times. The number of rivets per ton weight 
of plate was one-fourth less in the large plate than in the small 
one. But the adoption of such plates involved power cranes, iron 
railways and much heavier plants generally. With the same 
amount of workmanship and this improved plant, shipbuilders 
should now be able to turn out, instead of one ton of shipbuilding 
more than one and a-third tons—a gain of 33 per cent. in output. 
Obviously there would be some point at which increase of plant 
could not be economically adopted, or where increase of plant could 
not be associated with increase of component pieces, because of 
limitations which the steel manufacturer had placed upon him. 

From these and other like considerations one recognised that 
the education of the shipbuild ily included knowledge of 
the use of machinery both asit existed and as it might be improved, 
as well as the knowledge of the cost of workmanship under existing 
and under the improved conditions. There was also the simpler 
question of the direct displacement of manual labour by machine 
labour to do the same work, because of its greater rapidity and less 
cost. Mechanical drilling, caulking, and riveting were objects for 
the application of the results of education in mechanical engineer- 
ing. Not only wasit y for the mechanical engineer to know 
something of the structure of ships in order that he should 
construct tools for improved economy and efficiency in the manu- 
facture, but the shipbuilder had to make himself familiar with the 
methods of the mechanical engineer in order that he might suggest 
to him the kind of tool that he required, and the method of over- 
coming the difficulty that he had to face. 

While the cost of ship production depended mostly upon the 
design of the structure, and upon the method of putting it 
together, there were a great many things which went to make up 
the cost which did not contribute to the main structural strength. 
Many of them, in fact, involved a greater strength of structure 
than would be necessary without them. For example, the main 
engines and boilers added considerably to the weight of a ship 
and required a great amount of extra structure to support them, 
and the engines, when not properly balanced, caused considerable 
vibration in a ship, and pote tried the workmanship. It went 
without saying that an educated shipbuilder must be acquainted 
with the general arrangements of machinery. There was no 
reason, in fact, why shipbuilders should not be marine engineers 
as well, and have a fair knowledge of both naval architecture and 
marine engineering. The machinery and the hull were parts of a 
great whole, each adapted for the use of the other—the machinery 
to drive the ship and the ship to carry the machinery. In high- 
speed vessels the machinery was the most important component 
part of the structure, and frequently high power was so all-per- 
vading that the boilers bulged the bottom downwards, while the 
funnels raked the clouds. The coal bunkers extended from the 
fore peak to the stuffing-box bulkhead, and the engines fastened 
themselves on to the backbone of the ship, and waggled the two 
ends about their revolving cranks, 

On the question of gain in money-earning capability, due to 
reducing the engine power necessary to obtain a required speed, 
Prof. Biles said that carefully-conducted progressive trials upon 
the measured mile related to carefully-recorded results of sea 
voyages formed the basis for determining the power required to 
propel a required ship at a chosen spe They also served the 
purpose of carrying out experiments which thought and observa- 
tion suggested, with a view to improving efficiency, or, in other 
words, reducing horse-power and increasing money-earning capa- 
bility. Wrapped up in this subject of resistance due to force was 
that equally subtle one of the efficiency of the propeller. The 
difference between economic success and economic failure had 
often been entirely due to the propeller. At the respective trial 
trips of two sister vessels, which were in their day the holders of 
the speed records in their particular line, one was tried with a set 
of propellers of the orthodox cast steel, blunt-edged, thick-rooted, 
rough type of the 1870-80 period. A speed of something under 
twenty knots was obtained in this vessel—not a bad speed in those 
days, but not sufficient to satisfy the desires of those interested in 
the ship. The second vessel was supplied with a more up-to-date 
type of propeller—brass, sharp, keen, smooth, elastic. On the 
trial of the second vessel the speed which had been obtained with 
difficulty in the first vessel was exceeded by two knots with the 


oe ease. The power lost somewhere in the first vessel was 
per cent. of the total power. The propellers of the first vessel 
were very yenety changed, and the two vessels carried out fully 
the original intentions of their projectors. 

Concluding, Prof. Biles kal briefly on some of the many 
precautions which the education of a shipbuilder prompted him to 
take to ensure that the vessel produced should be what he intended 
her to be. He carefully studied the subject of stability, not that 
he attached a direct money value to so much stability, but in order 
that the vessel should not give trouble and annoyance to those 
who had to handle her ford short of stability, nor should she 

et a bad name as a sea boat because she had too much stability. 

er reputation was that of her builders, and he was careful to 
avoid any reflection being cast upon either. He also carefully 
studied how he could arrange his ship so that the omniscient 
Government official should not have reason to tind fault, and so 
that no more space than was absolutely necessary should be 
measured for tonnage, because it was upon this tonnage the ship- 
owner was taxed, and in this respect he and the shipowner were 
‘‘hand-in-glove.” Some very well-educated shipbuilders had even 
been known to make a special study of the subject of reduction of 
net tonnage, with a view tosaving the due payment of rates, but 
it was not desirable to appear to be too studious in this matter, or 
one was apt to be open to the suspicion of a slight leaning in the 
direction of what had been called ‘‘ tonnage cheating.” 

The address was followed by an interesting series of lantern 
slides, illustrating the types of ships which existed at the beginning 
of the last century, compared with those of to-day, and the 
lecturer received a hearty vote of thanks at the close. 


QUEEN VICTORIA AND COLLIERY DISASTERS. 


No trait in the character of her Majesty the Queen, who has 
passed away, was more marked than her desire to alleviate distress 
caused by sudden and unforeseen accidents. The Queen always 
interested herself about large colliery disasters, and there were 
several occasions where her true womanly instinct so asserted 
itself as to provide support for the widows and orphans of miners. 
This was especially the case with the Hartley Colliery disaster in 
1862, and the still more serious accident at the Oaks Colliery, near 
Barnsley, in 1866. In both instances her prompt sympathy and 
liberality stirred the heart of the nation, and caused large funds 


CONTINENTAL NOTES. 


THE Kénigliche Berginspection, Bleicherode, Germany, are 
prepared to receive offers before March 8th for the supply of five 
Cornish boilers. Particulars from the Administration. 

THE German Government bas just passed a vote of 32,910,000 
marks—£i,645,500—for the construction of various branch lines 
4 iat Lorraine and the extension of the terminus of Mulhausen- 

ord, 

THE prefecture of the Hérault, Montpellier, France, will on the 
14th inst. adjudicate for the construction of a lighthouse on the 
Mont St. Clair at the port of Cette. Estimated cost, 67,615°75f. 
(£2704 12s. ). 

A company has been formed with a capital of one million roubles 
at Kharkoff, Russia, for the working of the Souvaroff coal mines 
situated on the property of Mr. Souvaroff, in the province of 
Ekaterinoslaw. 

THE Preuss, und Fiirstl. Schaunburg - Lippesches Gesammt- 
bergamt, Obernkirchen, Germany, will, on February 15th, con- 
sider bids for the supply of 28,000 kilos, of wrought iron, 8000 kilos, 
of plates, 1000 steel wheels, &c. 

THE concession of an electric trainway from Air—extremity of 
the ‘‘Cours Mirabeau”—to Marseilles—has been ceded to M. 
Prudhon, 57, Rue du Coq, Marseilles. The work is to be commenced 
within six months and finished in a year. 

THE Spanish Cortes has awarded to the Credito Industrial 
Gijones (Madrid) the concession of construction and working of a 
line of railway from San Martin de Rey Aurelio to Lieres, with 
branch line to Santa Ana and Rozadas ( Astaries). 

A COMPANY has been formed in Paris under the name of the 
Compaiia Franco-Espaiiola de Explotacion Electrica for the utili- 
sation of the Ribarroga waterfall, Valentia, Spain, and the distri- 
bution of electric energy for lighting and motive power. 

THE Sociedad Espagnola Hierros de Celra is the name of a new 
company that has been formed in Bilboa, Spain, for the exploita- 
tion of iron mines. The company has acquired five mines, covering 
an area of about 800 acres, and the concession of a railway about 
fifteen miles in length. 

Tue German Coke Syndicate gives notice that a proposal will be 
made at its next monthly meeting to reduce the rate of output by 
five per cent. This communication is now made public by the 
syndicate in order that the owners of coal mines may make 
arrang ts accordingly. 


to be established, which even to this day are being disp d, and 
have during the last thirty years kept the bereaved out of the 
workhouse. No more touching incident in her devoted life can be 
recorded than her conduct on the occasion of the Hartley Colliery 
disaster, which occurred on January 16th, 1862, by the breaking of 
the beam of the pumping engine, causing great ioss of life, over 
200 bread-winners perishing. The extraordinary nature of the 
accident created inteuse excitement. Her Majesty telegraphed to 
the colliery, while the work of clearing the shaft was proceeding, 
to inquire as to the fate of the imprisoned men, and when the 
dismal fact of their death was ascertained she headed a subscrip- 
tion which was made for the widows and orphans. The Queen, in 
a letter directed to the management of the colliery, said, ‘‘ The 
Queen, in the midst of her own overwhelming grief, had taken the 
deepest interest in the mournful accident, and her tenderest 
sympathies were with the poor widows and mothers, and her own 
misery only made her feel the more fur them.” In the same year, 
on the occasion of the Edmunds Main explosion, near Barnsley, 
on being appealed to, the ‘Queen promptly responded. Sir Geo. 
Grey, who was then Home Secretary, writing under date Decem- 
ber 27th, 1862, said, ‘1 have had the honour to submit your letter 
to her Majesty the Queen, and I have received the commands of 
her Majesty to forward you a cheque for £100 as a subscription of 
her Majesty towards the fund for the relief of the widows and 
orphans of the sufferers by the late accident at Edmunds Main.” 

The accidents at the Old Oaks Colliery, near Barnsley, on 
December 12th and 13th, 1866, when 361 persons perished, brought 
a prompt telegram on December 13th in the following strain :— 
‘* Windsor Castle, Thursday afternoon.—The Queen desires to 
make inquiry as to the probable extent of the explosion, and 
whether the loss of life is as severe as reported.” A reply. was 
sent, and on the following day her Majesty telegraphed from 
Windsor as follows:—‘‘The Queen learns with deep regret the 
extent of the frightful calamity, and desires, if a subscription be 
set on foot, to put down her name for £200 for the relief of the 
unfortunate sufferers.” One of the official reports issued after the 
fund—which raised £48,747 3s.—was established refers, ‘‘to the 
kind and generous forethought of her Majesty is due the origina- 
tion of the local fund.” It is gratifying to have to state that not 
only have the widows and orphans been and are now being provided 
for, but aged dependants on the workers who perished have been 
kept out of the workhouse, and ample funds still remain in hand. 

A most touching incident occurred on the death of the Duke of 
Clarence. A communication was sent by the late Mr. G. W. 
Atkinson, secretary of the Oaks fund, at the request of the surviv- 
ing widows, to the Queen, pointing out that they desired it to be 
known that they remembered with gratitude what her Majesty 
did for them at the time of the explosion in assisting in the forma- 
tion of a fund for their relief, which had kept them out of the 
workhouse. Under date January 22nd, 1892, a reply was received, 
stating that ‘‘ the Queen had been much touched by the genuine 
feeling of sympathy manifested by those connected with the Oaks 
Colliery, which was so warmly expressed in the address for- 
warded.” On the same sad oceasion, when Earl Fitzwilliam pre- 
sided at a county meeting held at York, Mr. B. Pickard, M.P., 
president of the Miners’ Federation of Great Britain, wrote con- 
curring with the decision to forward expressions of condolence as 
follows :—‘‘I wish to take this opportunity of saying that the 
great body of miners in this county have greatly appreciated the 
sympathy of the Queen and the Royal Family, as exp often- 
times when great loss of life occurred by explosions of fire-damp in 
our mines,” 


OvEAN LINERS BEING OVERHAULED.—A number of the New 
York fast passenger liners are scheduled to be carefully inspected 
and treated in one way or another within the next two months. 
The Kaiser Wilhelm der Grosse, flagship of the North German 
Lloyd line, which had her pinions clipped this season by the 
Deutschland, will lay up for an overhaul in the Weser this month. 
She will remain at Bremerhaven until February 19th, when her 
trips to this country will be resumed. No changes will be made 
in the Kaiser’s machinery while her hull is being groomed and 
prepared for a fresh burst of speed. The German Lloyd officials 
say that they are quite content to let the rival Deutschland hold 
the palm until the new Kronprinz, with her 33,000 horse-power, 
comes out in 1902 to attack the records of the Hamburg-American 
liner. Gustav H. Schwab, the North German Lloyd American 
agent, says that the keel of the Kaiser Wilhelm II., which is to 
be over 700ft. long, and faster than even the Kronprinz Wilhelm, 
is about to be laid at Stettin, in Germany. The geperal impression 
was that nothing would be done to construct the Kaiser Wilhelm 
II. until the Kronprinz Wilhelm was launched. An official of the 
Hamburg line says that as the German Lloyd were determined to 
seek an average of 24 knots per hour for the trip between the 
Channel and the Hook, arrangements are now being made in Ham- 
burg to build a Hamburg liner that will eclipse anything that the 
German Lloyd turns out. The Deutschland will enjoy a four 
months’ rest in Germany, and her builders will go over her during 
that time and make changes that will increase her speed, it is said. 
This ship was the first of the big ones to lay up for the winter, 
going out of commission in the Elbe during Christmas week. She 


will not start for this country again until April 4th.—Marine 


Review. 


THE Italian Board of Public Works has approved of a project for 
placing the various railway stations of the bine, Adriatic, 
and Sicilian companies in touch with one another by means of the 
telephone. The exchange will be in Rome, and the project is to 
be put in execution this year. 

THE Bolivian Chamber has approved of a project for the con- 
struction of the Cochabamba railway from La Paz to Guaqui on 
Lake Titicaca. One of the articles of the statute, which has just 
been ratified empowers the State to construct a railway through 
the intermediary of a private contractor. 

THE Société Nationale des Chemins de fer Vicinaux, 14, Rue 
de la Science, Brussels, will on March 6th consider offers for the 
construction of the forges to Cul-des-Sarts section of the Chimay 
and Cul-des-Sarts line. Upset price, 176,453°27f. (£7058). 
Latest date for receipt of tenders, March 5th. 

SEVERAL capitalists of Bilboa and Mr. Tartiere, banker of 
Oviedo, have acquired the coal mines belonging to Justo Somonte, 
Teverga, Spain, and have formed a company with a capital of 
£180,000 to work them. A railway will be built to connect the 
mines with the Ujo and San Esteban di Pravia line. 

Tue ‘‘Siounik” Petroleum Company is the name of a new 
syndicate that has been formed in Russia with a capital of 
2,100,000 roubles for the exploitation of the petrolified regions of 
Karidali, Romany, Daruiagonly, and Kergése—all in the Bakou 
district. Messrs. Doloukhanoff and Madatoff are the principal 
directors. 

THE Waterworks Committee of St. Petersburg intends to instal 
at an early date 6000 water meters, and invites manufacturers who 
make a speciality of these articles to submit offers to the Council 
before February 14th—new style. Tenders should be accompanied 
by a detailed description of the apparatus and full particulars of 
the reliability of its indication. 

A COMPANY with a capital of 7,000,000 pesetas has been formed 
for the exploitation of the Torrelapaja and Ciria coal mines, Spain. 
The company has secured the concession of an area of about 6500 
acres, and intends to construct a railway from Calatayd to Sur del 
Coto, a distance of 24 miles, in order to facilitate the transport of 
output, which is anticipated to reach 200,000 tons annually. 

A COMMERCIAL museum has just been founded at Belgrade, Servia, 
with the object, amongst others, of giving all kinds of desirable 
information to importers. The museum includes a pattern 
gallery, in which are on view samples of the goods of representative 
foreign firms. English manufacturers desirous of having their 
catalogues and specimens exhibited should communicate with the 
British Consul. 

THE Italian Board of Public Works have at present under study 
the following projects:—The construction of an electric railway 
from Bettole di Varese to Cunarole and Luino ; the prolongation 
of the Monza-Bargano steam tram to Oggiono; the establishment 
of an electric tramway from the railway station of Terni to Colle- 
statte and Ferentillo ; and the construction of an electric railway 
from Naples to Sorrento. 

A PROJECT is at present under study for the construction of a 
railway to the summit of the Belchen—Germany—which would 
render accessible one of the finest vantage points of the Black 
Forest. The line, which would be partly a ‘‘ rack” system, would 
start from Freiburg and traverse the forest of Munsterthal to 
Rathenbuck, where the ascent of the mountain would commence 
by the aid of the rack. There would be three stations on the 
route—Teufelsloch, Hohkelch, and Belchenhaus. The construction 
of the line is to be placed in the hands of Swiss engineers. In 
order that the undertaking prove remunerative, it is proposed to 
continue the line to Schiinau-Basel to meet the Wiesenthal line. 
In addition it is intended to construct a large hotel and a Swiss 
inn. 

Tue Advertentieblad van Sumatra’s West-kost, Dutch East 
Indies, states that the plans for the extension of the railway 
system of West Sumatra, at present under consideration, com- 
prise :—The establishment of a second line from Ombilinkolenveld 
to Padang ; the construction of a rack line from Padang-Pangjang 
to Kajoe-Tanam vid Aneikloof; and the building of a line from 
Padang to Priaman. The first two projects are at present under 
study, whilst the plans of the third have been forwarded to the 
Dutch Government. In case of approval of the last project it is 
calculated that nine months would be necessary for its completion. 
The estimated cost of this line is £43,200. £1000 is mentioned as 
an approximation of the cost of exploitation, whilst the receipts 
are estimated at £2000. 

Tue Compagnie du Gas de Bucarest, whose headquarters are at 
Paris—Boulevard Haussmann—is at present in treaty with the 
communal administration of the Roumanian capital fora forty years’ 
concession for the lighting of the city. The Municipal Council 
propose to replace the gas lamps-in the centre of the town by 
electric light, and the oil lamps of the suburbs by gas. The con- 
cessionaires would be granted an exclusive right for the laying of 
electric cables in the town for lighting and motive power. 
Exception is made, however, in the case of conduits for electric 
traction. - The offer of the gas company has received favourable 
consideration, but still awaits the approbation of the chamber. In 


case of acceptance, which seems probable, the construction of an 
important electric power station would be immediately commenced. 
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AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Self-governing water-wheel.—In most water-wheels of the jet or 
impact type the governing or regulating of the speed is effected 
by varying the size of the nozzle and jet, while in less frequent 
designs it is effected by moving the nozzle so as to deliver all or 
only a portion of the jet against the wheel, as required. In the 
new Cassel] wheel the wheel is in two parts, fitted together side 
by side. The buckets are similar to those generally employed in 
jet or impulse water-wheels, but made in two parts, split through 
the centre wedge, or dividing ridge, perpendicular to the shaft. 
Each half of the bucket is carried by one of the wheel discs, and 
these can slide laterally on the shaft. Vertical pivoted bars 
between the discs are pivoted to balance beams which pass through 
apertures in the discs. The discs are held together by strong 
spiral springs on the shaft. Upon the wheel hub, between the 
discs, are two sets of fly-balls, or governing weights, attached to the 
balance beams. When the wheel is running the action of these 
weights is to spread the discs apart, thus allowing part of the jet 
to pass through without striking the buckets. By properly adjust- 
ing the weights, the governors may be made as sensitive as desired. 
They may be adjusted so that when the wheel commences to open 
it will open entirely, or so that it will open only in proportion as 
the speed is increased. The advantages over governing by devices 
operating defiecting nozzles or bevels, or operating some kind of 
throttle on the jet, are in sensitiveness and quickness of action, 
and in the comparative simplicity, no mechanism being required 
outside of the wheel. In regard to economy of water, the Cassell 
wheel is on the same basis as wheels provided with deflecting 
nozzles. 

Ore shipsing docks.—The iron ore shipping docks, or staiths, on 
the Great Lakes are huge structures of timber construction. They 
have developed—with the steel wagons of 50 tons capacity, and 
the great steamers and ore barges—out of the requirements for 
shipping the 16,000,000 tons of iron ore annually produced by the 
Lake Superior iron mines. The largest of these is one built by the 
Great Northern Railway at West Superior, the dock having a 
storage capacity of 40,000 tons of ore. The dock is 1500ft. long, 
and 63}ft. wide, 73ft. high from the water to rail level. The ore 
trains from the mines run on to the dock or pier, and have drop 
bottoms by which the contents are discharged through openings 
between the rails. On each side of the dock isa row of ore pockets 
of 160 tons capacity. Each pocket is provided with a hinged spout, 
or shoot, which is lowered to discharge the ore by gravity through 
one of the hatches of a vessel berthed alongside. The dock has a 
foundation of piles, and a structure of eighteen rows of vertical 
timbers, 12in. by 12in., with longitudinal and transverse lines of 
horizontal timbers of the same size. These are braced transversely 
by diagonal timbers, 3in. by 12in.,and longitudinally by diagonals, 
6in. by 12in. The pier is protected against shocks from vessels 
coming alongside by means of fender piles, 24in. apart, between 
centres, supporting three lines of horizontal walling timbers. The 
ore pockets are 334ft. deep at the face of the pier, and two tracks 
are laid over each, so that when the pocket is empty ore may be 
dumped near the inner and shallow end, so that the material will 
slide, and not drop, to the bottom. When the pocket is nearly 
full the wagons are discharged at the outer face of the pocket, 
where the depth is 335ft. The sheathing of the pockets consists 
of a 3in. maple planking on two thicknesses of pine plank. 

Pulverisd coal for fuel—One device for feeding pulverised 
coai to boiler furnaces was recently described, and another device 
for a similar purpose is in experimental use. Across the front of 
the boiler extends a bin, or hopper, at the bottom of which is a 
revolving cylinder fitted with projections, which carry the dust to 
jin. holes in the bottom. The dust then drops to an opening in 
the boiler front, through which it is carried by the natural draught 
into the furnace. A row of teeth across the opening serves to mix 
the jets of air and coal dust. A vertical inverted steam engine 
of } horse-power drives the cylinder by means of a pawl and ratchet 
operated through a series of levers. The feed is regulated auto- 
matically, in accordance with the boiler pressure. The height 
of the opening into the furnace is regulated by adjusting the 
vertically-sliding gate by a hand wheel. Tests to ascertain the 
practicability of the system rather than its highest economy were 
made on a return tubular boiler, having 372 square feet of heating 
surface and 9°44 square feet of grate surface. Analyses of the dust 
showed 1°16 per cent. water, 29°83 per cent. combustible matter, 
54°03 per cent. fixed carbon, and 14°98 per cent. ash. Steam 
pressure was maintained at 80 lb. ; temperature of feed-water 
62 deg. Fah.; draught, jin. of water. In the first test some 
attention was paid to burning as large a quantity of dust as the 
load would warrant, and to burn only as much coal on the grate as 
was necessary. The second day the practice was reversed, and 
the effect upon the economy is apparent. On the third day the 
attendance and attention were reduced to a minimum and the con- 
ditions made as adverse as it was considered would be met in 
ordinary bad practice, and the falling off in the result is such as 
may be expected from neglect and adverse conditions. The results 
of the tests were a; follows :— 


Test I. Test II. Test UI. 
Total combustible, Ib. .. .. .. .. SO1-54 .. 867-39 .. 987-85 
Water evaporated, Ib. .. .. 8050 8050 7550 
Water per Ib. coal, Ib... 8-55 7-96 6-37 
Water per Ib. coal, from and at 
212 deg. Fah., Ib. 10-2... 9-48 7-58 
Water perlb.comb., Ib .. .. .. 10-06 .. 9-28 7-45 
Water per lb. comb., from and at 


Steamers for the Pacific Ocean.—The Great Northern Railway is 
having two steamers of exceptional size built on the Atlantic Coast 
for service on the Pacific Ocean. They are 630ft. long, 734ft. 
beam, and 553in. deep. The gross registered tonnage is 
21,000 tons, and the displacement 33,000 tons. Some of the 
Atlantic liners are longer, but none so wide or deep. There are 
five continuous steel decks from stem to stern, and three additional 
decks in the amidships superstructure. The cubic capacity for 
cargo is very great, and the holds can carry 28,000 tons of coal, 
exclusive of 4500 tons in the bunkers. The cargo or deadweight 
capacity is 20,000 tons at normal draught. There will be accommo- 
dation for 200 saloon passengers amidships, 100 second-class and 200 
third-class forward and aft of the machinery, and 1000 steerage 
passengers in the forward ‘tween decks. The crew will number 
250 in all. A double bottom 6ft. deep extends the full length, and 
is divided into thirty compartments. The main hull is also divided 
into twenty-five compartments. Special arrangements are made for 
carrying cattle and refrigerated dead meat. There are four pole 
masts, with no booms, but having cargo derricks. Each vessel will 
have a pair of triple-expansion engines, with cylinders 30in., 54in., 
and 90in. diameter, 44ft. stroke. Steam at 250 lb. pressure will be 
supplied by sixteen Niclausse water-tube boilers, working under 
forced draught, and having some 40,000 square feet of beating sur- 
face. There is only one large smokestack, orfunnel. The steamers 
will cost about £500,000 each, and both will be in service in 1902. 

Concrete lock.—The Government is now building a concrete lock 
on the Mississippi River near St. Paul, the work being done within 
a cofferdam, 520ft. by 120ft. Stone boulders are sent down a chute 
to the crusher, and the crushed stone is carried by a spiral con- 
veyor to a set of seven bins, having a storage capacity of 1500 cubic 
yards, The presence of the fine particles of granite is found to be 
of great advantage to the strength of the concrete when due 
allowance is made for it. The storage bins for stone, sand, and 
cement are all provided with automatic measuring boxes, adjusted 
by the engineer, so that the men in charge of the narrow-gauge 
supply wagons have only to open the door of the box and let out 
the desired amount of material. The mixing is done in a cubical 
box, the water being put in first. The crusher, conveyor, and 


mixer are run by a compressed-air engine. The walls of the lock 
are of concrete blocks 12ft. long, the sides having grooves which 
will be filled with concrete or asphalt to form keys binding the 
blocks together. The blocks are 26ft. high, 134ft. wide on the 
bottom, and 5ft. ontop. The moulds are of wood, lined with 
sheet steel, which is coated with pork fat before the concrete is 
filled in. A cableway carries the concrete to the moulds in buckets 
holding 1} cubic yards. Silica cement is used, or cement ground 
very fine with a certain proportion of sand, this being found to be 
equal in strength to the best Portland cement in equal quantities. 
The concrete is composed of one part of cement to three parts of 
sand and six parts of stone. Each block contains 104 cubic yards, 
The concrete is thrown against the face of the mould so that the 
stones rebound and leave mortar against the face. The face is 
well rammed with cast iron rammers, and the surface is smooth 
and even. 


CATALOGUES. 


Everett, Edgcumbe, and Co., Charterhouse - street, London. 
Electrical measuring instruments, 

J. C. Plimpton and Co., Curtain-road, London. Descriptive 
pamphlet on the Simplex Time Recorder. 

P. R. Jackson and Co., Limited, Salford Rolling Mills, Man- 
— Illustrated price list of the Jackson-Mensing patent arc 
lamps. 

Robt. W. Blackwell, Limited, City-road, London. Catalogue 
and price list of the ‘‘ Universal” electric motors. No. E. 51, 
Section A. 

Middleton Engineering Works, Limited, Middleton, Manchester. 
Illustrated catalogue of steam engines, pumps, condensers, mill 
gearing, steam traps, valves, and gauges. 

Korting Brothers, Victoria-street, Westminster. New descrip- 
tive catalogue of ejector condensers and spray cooling plant, 
with prices and capacities. — The little pamphlet is nicely 
produced. 

The Keighley Electrical Engineering Company, Limited, 
Keighley, Yorks. Illustrated catalogue and price list of electrical 
apparatus, including dynamos with and without steam engine, 
motors, hoists, fans, switchboards, and resistances. 

British Power, Traction, and Lighting Company, Limited, Hul)- 
road Works, York. List of cooling specialities, including fresh- 
water condensers, winch or auxiliary condensers, and indepen- 
dent surface-condensers with special air and circulating pumps. 

Baldwin Locomotive Works (Burnham, Williams and Co.), 
Philadelphia, U.S.A. Record of recent construction, No. 21. 
This issue contains admirable illustrations and full particulars of 
fifteen locomotives constructed at these works for railways all over 
the world. 

Hart Accumulator Company, Limited, Stratford, E. Illustrated 
catalogue of Hart batteries, with instructions for charging.—The 
book describes cells for lighting on various circuits, for traction, 
for high-discharge central station work, and for portable work of 
every description. 

Wheeler Condenser and Engineering Company, 179, Queen 
Victoria-street, London. [Illustrated catalogue of condensers, 
feed-water heaters, evaporator, vacuum pans, and cooling towers, 
—The book contains over 100 pages of excellently-printed illustra- 
tious and letterpress. 

Wilson Hartnell, Kirkstall-road, Leeds. New edition of cata- 
logue of electrical and general engineering plants.—The electrical 
plant occupies the larger portion of the book, and includes direct- 
coupled high-speed gas engine and dynamo and steam-driven 
combined plants. The book is well printed on toned and tinted 
paper, and the illustrations leave nothing to be desired. 

Clayton Air-compressor Works, Cortlandt-street, New York. 
Catalogue No. IL., illustrating and describing the many types of 
Clayton air compressors, air receivers, vacuum pumps, carbonic 
acid gas and high-pressure compressors and the Clayton air-lift 
pumping system.—Among the other contents of this catalogue will 
be found information relative to the transmission of compressed air 
and capacity lost by air compressors in operation at various 
altitudes, 


ALMANACS, DIARIES, &e. 


The Cape Asbestos Company, Limited, Minories, London, have 
issued re-tills for their blotting pads. 

From Deighton’s Patent Flue and Tube Company, Limited, of 
Hunslet, Leeds, we have received a monthly tear-off wall calendar, 
which contains slips for the next four years. 

The wall calendar sent us by Wertheimer, Lea, and Co., 
Worship-street, London, makes no pretence at being ornate, but 
on the other hand the dates are readily legible. 


REFRIGERATION AND CoLD STorRaGe.—At the City of London 
College on Wednesday, the 30th ult., Mr. Hal Williams, 
A.M.I.M.E., A.M.LE.E., &e., read a paper on “‘ Refrigeration and 
Cold Storage,” before the City of London College Science Society. 
The paper was combined with a visit to the cold stores of the 
Colonial Consignment and Distributing Company, Limited, 
Nelson’s Wharf, Commercial-road, 8.E., where modern refrigerat- 
ing plant was seen at work. The author confined himself toa 
popular explanation of the principles of refrigeration and the 
refrigerating machine. 

ELectric TRAMWAYS IN LoNDON.—The first trial trip on the 
first electrical tramway in London was run in the small hours of 
Tuesday morning on the lines of the London United Tramways 
Company. These, it will be remembered, now extend from Ham- 
mersmith-broadway to Kew Bridge and Brentford, and from the 
terminus of the Central London Railway at Shepherd’s-bush to 
Acton, with a connecting link from Shepherd’s-bush along Gold- 
hawk-road to Young’s Corner, in the Chiswick-road. The car, 
which contained Mr. J. Clifton Robinson, managing director of 
the company, and some members of the engineering staff, started 
from the generating station at Chiswick scon after midnight, and 
travelled over the Kew Bridge and Hammersmith section. Although 
the electrical equipment of the lines and the generating plant has 
been ready for use for some months, it has not been possible to 
begin the experimental running of cars, which is a nececsary pre- 
liminary to the introduction of electricity for working the ordinary 
passenger traffic, until the present time, owing to the inability of 
the Board of Trade to settle the regulations which by Act of Par- 
liament it is its function to lay down for the due protection of the 
magnetic instruments at Kew Observatory from disturbance by 
stray electrical. currents from the tramway. Even now, although 
the installation has proved itself complete and sufficient in every 
respect, the whole of the arrangements have not yet been settled, 
snl totline experiments have to be made. In the course of the 
next few nights more cars will be taken out, and the number 
gradually increased until the line is loaded to its fullest capacity, 
cars running every two minutes, as will be the case under normal 
traffic conditions. On the data thus ascertained the Kew authori- 
ties will be able to determine the amount of magnetic disturbance, 
if any, caused by the company’s operations, and on the Kew report 
the Board of ‘Trade will formulate the regulations to which the 
— must conform before the line can be opened for public 
traffic. — Times. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE revival in the northern market has caused a rally also to bo 
experienced in the Midlands, and it is to be hoped that it will con- 
tinue. At the same time the mills and forges remain in only 
partial operation, and consumers are buying from hand to mouth 
just sufficiently to meet their current requirements. Some of the 
marked bar firms are reported busier upon Government orders, 
but the production of this class of iron still remains below the 
average, though the £9 10s. quotation is adhered to wherever 
possible. It is considered that, taking into consideration all kinds 
of finished iron, current prices are still about £1 10s. above the 
depression of about three years ago. With good merchant iron 
selling at £7 15s., merchants decline in some cases to pay £9 10s, 
for marked bars, «nd the leading houses are offering easier quota- 
tions. 

There is a moderate inquiry for black sheets for galvanising and 
working-up purposes, he reduction of 74 per cent. in iron- 
workers’ wages has lessened productive costs a little for manufac- 
turers. Single are quoted £8 5s, to £8 7s. 6d.; doubles, £8 7s. 6d. 
to £8 10s.; trebles, £9 to £9 2s. 6d. For galvanised corrugated 
sheets, f.o.b, Liverpool, £11 15s, to £12 is asked. 

Renewed inquiries are just now being made in this district for 
steel sheets of exceptional thinness—as thin, indeed, as 30 gauge. 
There is not much response, however, to the requests for this par- 
ticular line, inasmuch as it involves extreme care in rolling to 
guarantee such unusual thinness, and the rolls would have to be 
kept continually in a first-rate condition. 

A significant feature of the iron and steel trades just now is 
that some of the American makers are trying to get cancelled 
some of the extremely low-price contracts which they accepted 
some time ago. 

In the pig iron trade stocks are increasing, and prices are again 
easier, though quotations continue on the basis of 50s. for 
Northampton forge, and 62s, for Derbyshire and Staffordshire 
part-mines. 

A new and extensive opening for the employment of gas engines 
will be created should success attend a project which is now in its 
early stages for supplying cheap gas for motive purposes to the 
various works in the Black Country. 

Sympathetic reference was made to the scheme this week at a 
monthly meeting of the South Staffordshire Mines Drainage Com- 
missioners by the chairman of that body and some of the Com- 
missioners. 

Since the great fire at the Hamstead Colliery Company, Limited, 
Great Barr, the mining engineers of that company have had a 
a busy time. The report of the directors for the past year 
states that considerable progress has been made towards the 
re-opening of the mine. New gate-roads have been driven 
or recovered equal in quantity to two-thirds cf those exist 
ing at the time of the stoppage in 1898, The expense has 
been greater than anticipated, owing to higher wages, in- 
creased cost of material, and the broken condition of the old 
roads. The coal raised during the past year has been raised from 
the leasehold portion of the property. The minesare fairly proved, 
and roads driven to the boundary in each direction. The colliery 
has been making a profit since last September, the greater portion 
of which is placed against the heavy outlay incurred during 1890 
in driving roads through rock and by writing down as opportunity 
permitted. The small balance of profit of £33 is carried forward 
to the next year’s accounts. A further forty-four acres of thick 
coal has been acquired from General Calthorpe at the same 
minimum rent as that of the mine obtained from him previously. 

In recording the death of Mr. Elihu Smallman, who had been 
connected with the company since its formation, the directors state 
that they have elected Mr. W. J. Hayward, of West Bromwich, 
whose experience of mining matters will be of value. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—The trade outlook and the general industrial 
position would seem to be entering upon a somewhat critical 
period, which is surrounded by a great uncertainty as to the 
future. After a downward move in prices, extending over the last 
seven or eight months, there is a pause in the receding market, 
which may possibly be only temporary, but which for the moment 
indicates a slight change in the situation. As one speculative 
merchant put it to me rather forcibly, there is a check to the 
‘* rampant rot,” but he did not consider there was any improve- 
ment ia actual values. Here and there representatives of makers 
and manufacturers are perhaps a trifle more hopeful, but they 
are not able to report an appreciably increased weight of business, 
and users of material are quite as cautious as ever in limiting their 
purchases to the very barest and most pressing necessities. Still, 
the amount of material that is being taken by consumers in small 
quantities indicates continued considerable activity in the iron and 
steel using industries. The railway prospects may be taken as a 
fairly correct index of the trade outlook, but these can scarcely 
be regarded as encouraging, and the manager of one of the largest 
railway companies in the country in giving me his opinion on the 
position looked upon this as anything but satisfactory. 

The coal trade, which has largely dominated the situation, and 
so far has not materially participated in the depression that has 
been coming over other industries, is now approaching a period 
when much lower prices will have to be faced. The President of 
the Manchester Coal Exchange, Mr. Ralph Peters, who represents 
one of the important Lancashire collieries, and who is known 
for his impartial and independent estimate of the trade con- 
ditions, briefly addressing the members of the Exchange on 
Tuesday, remarked that the year through which they had 
just passed had been one of unprecedented prosperity, and 
the price of fuel had reached the high-water mark. Most 
of them would no doubt wish that this prosperity might 
continue, but already there were indications that a turn in 
the tide was before them. No doubt a very considerable contri- 
buting cause to a decline in prices had been the exceptional 
mildness of the season, which affected the demand for house-fire 
consumption, whilst, further, the depression in the iron trade was 
bringing about lessened requirements for the lower qualities of 
fuel. There was, however, as yet no cause for any serious concern, 
and although prices were undoubtedly lowering, and there was 
considerable keenness of competition, with a lessened demand for 
export, he thought they might look forward for some time to come 
to a fair trade in most classes of fuel, and also a trade at remunera- 
tive prices, 

This may be taken as fairly representing the — in the coal 
trade at present, and the developments which the next couple of 
months may bring forward it is scarcely possible as yet to forecast, 
except that there is every probability of very keen competition 
between the various important mining districts in the markets 
where they come into close contact upon something like equal 
terms, and that the large yearly contracts for steam and forge 
coals, locomotive fuel, and gas-making coals will have to be dealt 
with on very different conditions from those which prevailed last 
year. 

The industrial situation is rather disquieting. Both in the 
engineering and the coal trades the men are showing that restless- 
ness of disposition that usually follows upon periods of prosperity, 
and though the time would seem to have passed for enforcing any 
further concessions from the employers, demands of one sort or 
another are just now largely engaging attention. The engineering 
trades workmen are seeking to obtain modifications of the con- 
ditions on which the great strike was settled three years ago, and 


the miners in addition to the large advance in their wages—which 
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further augmented by a rise of 5 per cent. at the commence- 
pee of this ee. esate demanding increased rates of pay for haul- 
age and various classes of underground work, Already notices have 
been served on important local collieries with a view of enforcing 
these demands, and a meeting of the Lancashire Coalowners’ 
Defence Association was held in Manchester on Tuesday to decide 
upon the action to be taken, which I understand will be to give 
support to the collieries should the men persist in the attitude 
they have taken up. The Central Conciliation Board is also 
meeting in London to deal with other matters that have arisen 
between the coalowners and the miners. As to the wages 
question in the near future, although coalowners are not bound by 
any conditions, as was the case a year back, that would prevent 
them taking steps to reduce wages, it would require six months at 
least before any notice for reduction could be brought really into 
operation, and at present there is no disposition to move in the 
matter. The policy of the coalowners apparently would be to put 
down as little stock as possible at the present high rate of wages, 
and if the demand falls off, to meet the situation by simply putting 
the pits on short time. 

Rather more stirring was the report very generally amongst 
iron trade representatives at the Manchester ‘Change meeting on 
Tuesday, but the business doing, taking it all through, was only 
in very small quantities. Pig iron met with a moderate inquiry, 
but orders of any weight were exceptional, and generally only to 
cover current requirements. For prompt delivery quotations are 
steady at last week’s rates. neashire makers still quote 
57s. 6d., less 24, for No. 3 foundry, Lincolnshire 53s. net, 
with Derbyshire about 57s, to 57s. 6d. net, delivered Man- 
chester; forge qualities remain at about 52s, 6d., less 24, for 
Lancashire, 51s, 2d. net for Lincolnshire, and about 50s. to 50s. 6d. 
net for Derbyshire, delivered Warrington. In Middlesbrough iron 
some of the special ego that makers have been quoting have had 
to follow more on the general lines of the market, but otherwise 
quotations are pretty much the same, and ordinary foundry brands 
average about 55s 10d. to 56s, 4d. net by rail, Manchester. Scotch 
iron is quoted about 62s, to 62s. 6d. net for Eglinton, up to 63s. 
and 63s, 6d. net for Glengarnock, with American iron about 60s. 
net, Manchester docks. 

In the finished iron trade the situation is practically unchanged. 
New business coming forward is still only very restricted in weight, 
forges for the most part scarcely securing orders to keep them 
going half-time, but some of the merchants report that although 
there is still only a dribbling sort of business, there is really more 
doing than for some time past. The average basis quotations 
remain at £7 10s. for Lancashire, and £7 10s. to £7 15s. for North 
Staffordshire bars; £8 15s, to £8 17s. 6d. and £9 for sheets, 
according to quality ; £8 2s, 6d. for random to £8 7s, 6d. for special 
cut lengths of hoops delivered here, and 2s. 6d. less for shipment. 

A fair weight of business is being put through in small orders in 
the steel trade, and prices remain without any very material 
change, but it is only at minimum rates that anything can be 
done. No. 3 foundry hematites are nominally quoted about 70s., 
less 2}, delivered here. Steel billets range from about £5 to 
£5 5s., net; hoops, £8 10s.; bars, from £6 17s. 6d. and £7 up- 
wards ; and common steel plates about the same price, with 
£7 12s, 6d., less 24, the recognised basis for boiler plates, delivered 
in this district. 

Nochange of any moment can be reported in connection with 
the engineering trades. The reports which come to hand from 
different branches still vary considerably, and the position remains 
that whilst in one or two special sections activity is being more 
than fully maintained, in others there isasteady quietening down, 
and the prospects are not encouraging. Only partial returns as to 
employment are to hand from the engineering trade unions, but 
these so far show the situation to remain pretty much as last 
reported. 
Except that the better qualities of round coal are still in fairly 
active demand, and prices maintained at about recent quotations, 
the tendency generally is in a decidedly downward direction. In 
the lower descriptions of round coal it is becoming more and more 
difficult to maintain prices. The increasing depression in the iron 
trade is lessening requirements for forge purposes, and common 
round coal from other districts is competing keenly. Although there 
is no really quoted reduction on recent rates, 12s, would probably 
represent about the average price which would now be taken for 
ordinary steam and forge coals at the pit mouth. The position 
with regard to engine fuel is weaker. In one or two of the Lan- 
cashire markets, which are not subject to pressing competition 
from other districts, prices are being tolerably well maintained, 
but taking them all through, there is a giving way upon recent 
quotations. For good ordinary qualities of slack 9s. to 9s. 6d. 
would represent about the full prices at the Lancashire collieries, 
with better sorts scarcely ——e more than about 10s. per ton, 
and = contracts for forward delivery prices below these are being 
quoted. 

The shipping demand continues only very indifferent, and there is 
a gradual easing down in —- Ordinary qualities of Lancashire 
steam coal are obtainable at about 13s. 6d. to 14s. per ton, 
delivered at Mersey ports, with house-fire descriptions ranging 
from 16s, and 16s, 6d. up to 17s. and 17s. 6d. per ton. 

In the coke trade the position continues weak, owing to the 

steadily lessening requirements for iron-making purposes, and 
common furnace cokes are obtainable at very low figures, 11s. 6d. 
to 12s, representing about the average prices for unwashed furnace 
cokes, whilst for the washed furnace cokes prices vary consider- 
ably, according to the district. Good foundry cokes are to be 
bought at about 26s. to 27s. at the ovens. 
_ Barrow.—The hematite pig iron trade is firmer, and more business 
is being done. Prices are, as a consequence, more firmly held, 
although they are not quotably higher. Makers quote 60s. to 62s. 6d. 
for parcels of mixed Bessemer numbers net f.o.b., and warrant 
iron is at 59s, net cash sellers, 58s. 1ld. buyers, Orders are fairly 
well held, and during the week two furnaces which were damped 
down some few weeks ago have been again put in blast. There 
are now thirty-three furnaces in blast, compared with forty-seven 
in the corresponding week of last year. 

Iron ore is fairly active, and sales are noted at 14s. to 14s. 6d. 
per ton net at mines for good ordinary sorts. 

Steel makers are more busily employed, and there is a better 
run of orders from home to foreign buyers. Heavy steel rails are 
at £5 17s, 6d., and ship plates at £6 15s. per ton; boiler plates 
are at £7 12s, 6d., and light rails at £7 to £7 10s. It is generally 
pyres that a marked improvement will take effect in trade in 

spring. 

Shipbuilders and marine engineers are very busy, and in some 
departments are overthronged with work, but new orders are 
needed in the shipbuilding department, and it is reported one or 
two have alread nm received ; but arrangements are certainly 
in progress for dealing with a very greatly increased business at 
Barrow. In the gun-mounting department there is very great 
briskness, and the works and hinery for this busi are being 
largely increased. 

The shipments of iron from West Coast ports during last week 
stand at 5679 tons and steel 2798 tons, as compared with 10,200 
tons of iron and 8479 tons of steel, a decrease in iron of 4521 tons 
and in steel a decrease of 5681 tons. The shipments of iron this 
year stand at 29,837 tons of iron and 38,563 tons of steel, as com- 
pared with 87,108 tons of iron and 38,295 tons of steel in the same 
period of last year, a decrease in iron of 57,271 tons and in steel an 
increase of 268 tons. 

Coal and coke are rather firmer in consequence of an increased 
demand, 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
In the Yorkshire coal trade, as in all other trades, the 
mourning has affected 


national business materially. The men 


and there was not a great deal done 
on Monday, and this, combined with the cold weather which has 
set in, has kept household sorts much firmer. Merchants have 
permitted their stocks to get very low, expecting a reduction of 
prices, and they were, therefore, compelled to go at once to the 
pits, clearing off the greater part of the accumulations there ; in 
many quarters, indeed, coalowners have at present no stocks in 
hand, All this has contributed towards that firmness in trade 
which was generally anticipated this month. A very good busi- 
ness is being done with London and the Eastern Counties, although 
less is reported on local account. Best Silkstones are quoted at 
15s. to 15s. 6d. per ton, Barnsley House 14s, to 15s. per ton. 

In the steam coal trade the slackness formerly reported has not 
altered. A good tonnage has been taken by the railway companies 
on contract account, and inland requirements are fairly up to the 
average. The export business is, of course, extremely limited, the 
weight sent to the Humber ports being considerably under the 
average. There is a perceptible increase of stocks at the pits, and 
although quotations are maintained at last week’s rates, those who 
are in a position to place large orders are receiving concessions. 
For Barnsley hards present prices are 12s. 6d. to 14s. per ton, the 
lower figure being far from general. As is usual at this season of 
ya year, gas coal is being delivered freely on account of con- 

racts. 

For engine fuel the demand is being well maintained, the 
requirements of Yorkshire and Lancashire being again in excess 
of the average. Nuts fetch from 93. 6d. to 10s. 6d. per ton, 
screened slack from 7s. 6d. per ton, pit slack from 6s, The coke 
trade gets from bad to worse ; the output is steadily going down, 
and values continue to go down with it. Fcr ordinary coke 13s. to 
14s. per ton is now quoted. 

There is no change to report in the military, marine, or railway 
material trades, although the latter is somewhat weaker than it 
was. There is a good demand for B Si steels, 


‘played ” all last 
i 


and § 
and prices are maintained. No one, however, appears disposed to 
order in advance, stocks being drawn upon as much as possible ; 
such orders as are given out are in small quantities to meet 
immediate requirements. There is a pretty general feeling that 
present quotations will remain unaltered until fuel is obtainable at 
cheaper rates. Those engaged in the iron and steel trades are 
unanimous in stating that no improvement can be looked for until 
coal is considerably lower than at present quoted. 

Steel manufacturers report that German and American com- 
petition is getting keener. ‘Trade in Germany is said to be in an 
unsatisfactory state, and the German manufacturers, being obliged 
to keep their works running, are sending the surplus production 
into the English market. In one mild quality of Siemens steel 
their price is said to be £1 per ton less than is charged for Sheffield- 
made material. 

Colonel Charles Allen, presiding at the annual meeting of 
the shareholders of Henry Bessemer and Cv., Limited, 
Sheffield, Bessemer Steel Works, on the 6th inst., adverted to 
trade prospects. He did not look upon the present condition of 
trade as a criterion of what would prevail during now and 
December, because he thought there was undue depression, with 
an undue curtailment of the demand for every class of material, 
caused by many companies imagining that the price of coal and 
other commodities would rapidly recede. What he considered a 
more formidable cause was the extraordinary and severe foreign 
competition from which every trade, more or less, was suffering. 
Y He had always looked upon it as a foolish policy that we should go 
on allowing material to come in at such prices that prevented us 
being able to do business. Most unfair trade system continued, 
and he dared say it would become more acute every year until we 
came to our senses and took some steps to secure a fair legitimate 
trade throughout the world. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 


ON the whole the situation has this week been more favourable 
to sellers of iron and steel in this district than for some months, 
and the tone is certainly less despondent, as prospects are con- 
sidered better, and the downward movement in prices has appa- 
rently been arrested—at any rate, pig iron has maintained its 
value for over a week, and that is an experience to which dealers 
have been strangers for almost half-a-year. 

This week the production of pig iron in the district has been 
further reduced by the blowing out of a blast furnace at the Cargo 
Fleet Iron Company’s Works, Middlesbrough, and they have now 
only two at work out of five buiit. Altogether since they have 
adopted the policy of restricting the output the ironmasters of 
Cleveland have stopped nineteen furnaces, or 20 per cent. of the 
number in operation at the beginning of December. This is the 
same proportion as was put out in September, 1886, when they 
had to adopt a similar restrictive policy. 

Large, however, as has been the reduction in the production, it 
has not yet done away with the lodging of iron in the public warrant 
stores. It is not believed that the makers have much of their 
surplus productions in their own yards, and that it is going into 
Connal's stores. Since the early part of September the stock of 
Cleveland pig iron held in that store has been 42,593 tons, of 
which 10,859 tons was added last month, the total quantity held 
at the end of January being 53,055 tons. It is believed that much 
of this belongs to the ironmasters themselves, because the warrants 
in circulation do not represent even half the 53,055 tons. The 
stock of Cleveland pig iron in the North-Eastern Railway Com- 
pany’s store, which was nil at the beginning of last half-year, and 
increased to 15,050 tons by the end of it, did not further increase 
last month ; on the contrary, it was reduced 224 tons. January 
was a very poor time for the ironmasters, for while their production 
as compared with the November output showed a decrease of 13,000 
tons per week, the stock during the month increased nearly 11,000 
tons. A different state of affairs is expected this month. 

No. 3 Cleveland G.M.B. pig iron has been generally sold this 
week at 47s, 6d. per ton for early delivery, and consumers now 
hardly expect'to be able to do business on more favourable terms. 
Prices, in fact, have been very steady for nearly ten days, not- 
withstanding the efforts of buyers to bring them down, and several 
brands have been sold at 47s. 9d. Certainly nothing under 47s. 6d. 
has been accepted, and this is 6d. better than the lowest price 
reported of late. Cleveland warrants this week have touched a 
price 1s. per ton above last week’s minimum ; indeed, the quota- 
tion has been better than at any time since the middle of January. 
No. 1 is at 49s., No. 4 foundry at 46s. 6d., grey forge at 45s. 9d., 
and mottled and white at 45s. 3d. 

The producers of East Coast hematite pig iron are now not so 
well situated as those making ordinary Cleveland iron, for while 
the latter have been able to keep up their prices this week, the 
hematite people have had to reduce their quotations 2s. per ton, 
in order to meet the keen competition of West Coast firms, who 
are taking very low prices, and are successful in securing important 
orders from customers in the Sheffield and other outside markets 
who have hitherto had their supplies from the East Coast. 
Though it bas thus been reduced, it is still relatively dearer than 
ordinary Cleveland iron. Mixed numbers are now realising 62s. 6d. 
per ton, but for most brands it is not easy to get it. To be on a 
par with Cleveland iron it would be 5s. per ton less than it is at 
present. The stock of hematite pig iron in Connal’s warrant stores 
is only 405 tons, 150 tons having been taken out last month, after 
the stock in the store had been stationary for more than six 
months. There are no East Coast hematite pig iron warrants in 
circulation. The North-Eastern Railway Company’s warrant stores 
do not contain any hematite pig iron. 

The pig iron shipments from the Cleveland district during 
January were poor; in fact, little more than half of those re- 
ported in the corresponding month of last year. 

The deliveries oversea were most unsatisfactory, being smaller 


than in any month for many years, and they were scarcely more 
than a third of the quantity reported for the corresponding month 
last year. 

The manufactured iron and steel industries show some improve- 
ment, inquiries being rather more numerous than for some time 
past, and fair orders have been placed, but the contracts on hand 
do not afford full work for the mills. This week a cargo of 
2500 tons of American steel has been received at Middlesbrough— 
another instance of ‘‘taking coals to Newcastle.” The order, 
which was for 5000 tons, was, however, placed when English prices 
were considerably above American, which is not the case at present. 
The plate-makers’ syndicate have maintained their prices un- 
changed for several weeks, and are fairly well supplied with work. 
They quote for iron ship plates £6 12s, 6d.; for steel ship plates 
£6 15s.; and for steel boiler plates £9, all less 24 per cent. f.o.t., 
and for home contracts not less will be accepted. Iron and steel 
ship angles are at £6 12s, 6d., less 24 per cent. f.o.t. Common 
iron bars remain at £7, to which they were reduced last week. 
Steel hoops have been reduced to £8, less 24 per cent. f.o.t. There 
is so little doing in rails that the prices are quite nominal. The 
steel manufacturers of the North of England and Scotland, who 
reduced the wages of their smelters 5 per cent. at the beginning of 
last month, have given notice of a second 5 per cent. ag se | all 
other wages in the iron and steel trades of the North of England 
are automatically regulated by sliding scales. 

The official returns giving the average net prices realised for 
manufactured iron delivered by North of England firms during 
the two months ended December 31st are more favourable to the 
men than the figures issued in Staffordshire or Scotland. — In 
Staffordshire prices fell 14s. 5d. per ton, in this district only 8- 74d. 
In Staffordshire and Scotland wages have been reduced 74 per 
cent.; here there is to be no change. The realised price here was 
£8 5s. 2°48d. per ton. Rails fell 15s. 3d. during the two months, 
plates 1s. 64d., and bars 2s. 64d.; but angles improved 74d. This 
is a much better return than had been expected, seeing that 
quoted prices have been falling for more than half a year. The 
lack of work and the irregularity of working at the mills is 
exemplified by the fact that the deliveries were 22 per cent. less 
than in the previous two months. The average realised price 
for all kinds of manufactured iron for the whole of 1900 was 
£7 19s. 0°06d., as compared with £6 4s. 6d. in 1899, £5 5s. 1d. 
in 1898. £5 1s. in 1897, £4 17s. 1d. in 1896, and £4 15s. 4d. in 
1895. Last year’s price was the best that has been reported for 
nearly thirty years, while the figure for 1895 was the worst. Tae 
following is the official summary submitted to the Board of Con- 
ciliation and Arbitration for the Manufactured Iron Trade of the 


North of England for the two months ended December 3ist, 
1900 :— 
Percentage Average net 
Description. Weight invoiced. of selling price 
total. per ton 
Tons cwt. qr. Ib. £a d 
Rails 396 10 1 15 2-37 7 1 4-32 
Plates 4,322 12 3 10 25-82 7 9 3-97 
Bars oa 8,883 11 2 13 53-05 816 9-88 
Angles .. 3,141 70 4 18-76 717 1-92 
16744 1 3 14 -- 100-00 8 5 2-48 


Mr. F. A. E. Samuelson, managing director of Sir B. Samuelson 
and Co., Limited, Newport Ironworks, Middlesbrough, has been 
elected by the Middlesbrough payers of dues a member of the 
Tees Conservancy Commission, in place of the late Mr. John 
George Swan. The other candidate for the position was Mr. 
Arthur Cooper, managing director of the North-Eastern Steel 
Company, Limited, Middlesbrongh. 

The River Wear Commissioners have, out of 187 applicants, 
appointed as their assistant general manager Mr. John Oliphant, 
of Rock Ferry, Cheshire, his salary commencing at £500 per 
annum. 

The death is announced, at the age 73 years, of Mr. George 
Graham, who for many years was manager of the North-Eastern 
Railway Company’s Locomotive Works at Darlington. He entered 
the locomotive department of the old Stockton and Darlington 
Railway in 1844, and eventually became assistant locomotive 
superintendent. On the death of Mr. William Bouch in January, 
1876, Mr. Graham succeeded to the position of locomotive super- 
intendent, which he held till a few years ago, when he retired, and 
was succeeded by Mr. Vincent L. Raven. : f 

There is no doubt that the coal trade is becoming quieter in all 
branches, business is dull, and prices weak, best steam coal having 
dropped to 11s. 6d. per ton f.0.b., and small 5s. 6d. to 6s., while 
gas coals are down to 10s. 6d., and bunkers to 93. 6d. The only 
sort of coal that maintains its value is house coal—this on account 
of the severe weather. This is a source of serious complaint, and 
the West Hartlepool Town Council have passed a resolution that 
their Parliamentary Committee shall inquire into the matter. It 
was stated that while house coal was being shipped from the port 
at 13s, 6d. per ton, local consumers had to pay 24s. 6d. During 
the past two months manufacturing and shipping coal had been 
reduced 7s. or 8s. per ton, yet household coal was being maintained 
at coal famine prices. The Durham colliers are to have their 
wages reduced 1} per cent. from the next pay, which will be 11th 
inst. in some cases, and 18th inst in others. In November they 
were advanced 10 per cent., bringing the wages up to a higher 

int than had ever been known even in the inflated times of 1873. 
But coal has gone down too quickly of late for the old rates of 
wages tu be maintained in Durham. At the Cleveland ironstone 
mines on account of the depression in trade a considerable number 
of men are being discharged. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a slightly firmer tendency in the Glasgow war- 
rant market since last report, but the amount of business doing is 
still comparatively limited. Consumers have been taking a little 
more iron, but their purchases, as a whole, are comparatively un- 
important, contrasted with the state of business in the past. 
Scotch warrants have sold from 52s. 3d. to 53s. 3d. cash ; Cumber- 
land hematite, 58s. to 57s. 64d. cash, and 58s, 74d. one month, 
while Cleveland warrants have been done at 46s. 9d. cash. — : 

The demand for hematite pig iron is quiet, less English pigs 
being asked for, while the output of Scotch hematite has been 
somewhat reduced, and prices are again lower. The rate quoted 
by merchants for Scotch hematite is 65s. 6d. to 66s. per ton for 
delivery in railway trucks at the steel works. 

At Coltness Ironworks two furnaces that were making hematite 
iron are out of blast, the number now in operation there being 
two on hematite and two on ordinary iron. In Scotland altogether 
there are forty furnaces producing hematite, thirty-six ordinary, 
and three basic iron, the total of seventy-nine comparing with 
eighty-one last week, and eighty-five at this time last year. 

The stock of pig iron in Glasgow warrant stores shows a decrease 
for the week of about 700 tons, this iron being in request on 
account of its relative cheapness. : 

Prices of the special brands of Scotch makers’ pig iron have again 
been receding. Govan, f.o.b. at Glasgow, No. 1, is quoted 54s. 6d.; 
No. 3, 55s.; Carnbroe, No. 1, 61s.; No. 3,57s.6d.; Clyde, No.1, 68s.; 
No. 3, 58s.; Gartsherrie, No. 1, 68s. 6d.; No. 3, 58s. 6d.; Summer- 
lee, No. 1, 70s. 6d.; No. 3, 60s. 3d.; Coltness, No. 1, 76s.; 
No. 3, 59s.; Calder, No. 1, 71s.; No. 3, 6ls.; Glengarnock at 
Ardrossan, No. 1, 68s.; No. 3, 58s.; Eglinton at Ardrossan or 
Troon, No. 1, 58s. 6d.; No. 3, 57s. 6d.; Dalmelli m at Ayr, 
No. 1, 59s.;.No. 3, 58s.; Shotts at Leith, No. 1, 73s.; No. 3, 
60s. 6d.; Carron at Grangemouth, No. 1, 69s.; No. 3, 59s. per 


ton. 
The shipments of pig iron from Scottish ports in the past week 
have been 4850 tons, compared with 6501 in the correspondi 


week of last year. The foreign demand is poor, and the to 
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shipments since the beginning of the year show a decrease of 4674 
tons. 

The finished iron and steel branches are quiet, particularly the 
former ; orders being very difficult to obtain, and prices unsatis- 
factory. Work has not yet been fully resumed at some of the 
steel works since the new year holidays, and the Glengarnock 
steel works are still idle. There has been a good deal of distress 
among the workmen’s families at Glengarnock, and numbers of 
the men have been glad to obtain work as labourers at the 
construction of a new railway in the neighbourhood. 

An adjourned meeting of the Conciliation Board of the Scottish 
Steel Trade was held in Glasgow this week, when the wages 
question was further considered. The result of the conference is 
that the workmen are to submit to a further reduction of 5 per 
cent. in their wages. This will be the second reduction of 5 per 
cent. made in the wages of the steel workers in the course of a 
couple of months, and that the men are about to accept it shows 
better than anything else that can be said how great a change has 
occurred in the trade during the last few months. 

The coal trade has been active in the home department as far 
as the household supply is concerned. The demand on the part of 
the household consumers has been exceedingly brisk in consequence 
of the wintry weather, and for this class of coals there has, so far, 
been hardly any reduction in price. As regards the trade with 
manufacturing consumers, there has been some improvement, but 
the amount of business doing on the whole is still unsatisfactory. 
The outlook at present does not give much promise of an early 
change for the better in this department of the coal trade. The 
depression in the shipping trade continues, and the quantities of 
coals shipped at the different ports show a further very marked 
reduction. It appears that shippers are obtaining coals at cheaper 
rates on the North-East Coast of England than those that prevail 
here, and this, no doubt, adversely affects the Scotch trade to some 
extent. The prices quoted at Glasgow harbour are: Main coal, 
9s. 9d. to 10s.; ell and splint, 11s. 6d. to 12s.; steam, 12s. per ton. 
Steamship freights are much reduced, but this does not attract 
shippers, who are evidently looking for still lower prices, 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

TRADE generally, all over the coal and iron districts, has been 
affected by the severe loss sustained by the nation. Collieries have 
been idle, iron and steel works deserted by all but a few, and the 
ports hitherto so busy have been in sympathy with the general de- 

ression. Saturday’s despatch was the smallest seen for a long time. 
-reviously, under the full knowledge that blank days were coming, 
there was a spurt of coal business. On February Ist Cardiff 
despatched fully 50,000 tons. One fine cargo of 5000 tons was 
for Teneriffe in the s.s. Sir W. T. Lewis; and 13,000 tons went to 
Genoa. On the previous day 7650 tons went to Odessa, and 11,000 
tons to Port Said. Newport, Mon., showed a fair weekly total 
with 56,000 tons foreign, but Swansea only despatched 33,857 tons. 

The trade in small steam is decidedly improving ; some sales have 
actually touched 10s. The run upon small has almost cleared 
away the stocks of some coalowners. The tendency of the coal 
market generally, mid-week, was downwards, and even the hard 
weather setting in has not given much of an impulse to house 
qualities. 

Some disappointment has been expressed by the colliers that the 
last audit did not justify a change in wages. A slight advance is 
expected at the next. 

The closing prices mid-week Cardiff were as follows :—Best 
steam, 18s. to 19s.; best seconds, 17s. to 17s. 6d.; drys, 15s. 6d. to 
l6s.; best small, 8s, 6d. to 9s.; seconds, 7s, to 7s. 3d.; ordinary 
seconds, 6s. to 6s. 6d.; and inferior, including dry, 5s. to 5s, 6d. 
Monmouthshire semi-bituminous, large, shipped id Cardiff, 
16s. 6d. to 17s.; seconds, 15s. 6d. to 16s.; best house coal, 19s. to 
20s. No. 3 Rhondda, 17s. to 18s.; brush, 15s. 6d. to 16s.; small, 
12s, to 12s, 6d. No. 2 Rhondda, 14s. 6d. to 15s.; through, 11s. 6d. 
to 12s. 6d.; small, 6s. to 7s. Coke continues to decline, but not 
so strongly as in other districts ; furnace coke is at 20s. to 21s.; 
and foundry, 23s. to 25s. Patent fuel has not improved in price, 
though sales are moderately good; lowest prices, 16s. to 17s. 
Rio Grande and Catania are importing. 

The latest condition of freights is a certain degree of quietness 
for India, hardening for higher and lower Mediterranean, and also 
for the Plate and for Bay ports ; coastwise steady. 

Two new steamers are being floated for Cardiff; the Teestield, 
£45,500 in £10 shares, and the Southfield the same. Owing to the 
closing of the Tophill Colliery, near Llancarach Station, the whole 
of the plant will be disposed of in February. This is one of the 
oldest districts of the bituminous collieries, and associated with 
= Beddoes, Powell Duffryn, Partridge, Cartwrights, and 
others. 

Barry oe the completion of one of the finest bits of engineer- 
ing in the Taff Valley. This is the viaduct at Walnut Tree, on the 
Rhymney branch. 

The Sully Moor Works are starting well, and an addition of 
twenty-six acres has been taken by the Armstrong Syndicate. 

Coal boring on the Swansea Corporation land is going on suc- 
cessfully. 

The appointment of Mr. Howell Jones, of the Dowlais Collieries, 
to the chief colliery management at Cyfarthfa, vice Mr. Abraham, 
retired, is understood to leave a vacancy, which will be filled by 
the appointment of Mr. Stuart Martin. Mr. W. Little, for many 
years estate agent under the Powell Duffryn Collieries, has 
retired. 

In the Swansea district the principal topic of discussion is the 
opposition to the new dock scheme. At the annual meeting of 
the Swansea Chamber of Commerce it was strongly urged that the 
proposed new dock was absolutely necessary if the trade of the 
port was not to remain at a standstill. A resolution against the 
dock and the expenditure of two millions sterling was put to the 
meeting and lost by a large majority. The annual report shows 
an aggregate trade for last year of over four million tons. The 
increase from two to three millions took fourteen years; from 
three to four millions the progress has been accomplished in six 
years. 

Complaints of slackness are rife at several of the Swansea 
collieries. Old Pit, Birchgrove, has been idle, Velinfraw better, 
and Clydach and Graigola regular. House coals improving in 
demand. Closing prices on ‘Change, Swansea, are :—Anthracite, 
finest hand-picked, 20s. to 22s.; seconds, 15s. to 17s. 6d.; best 
large, 13s, 6d. to 14s. 6d.; red vein, 11s. to 11s. 6d.; rubbly culm, 
5s, 3d. to 6s.; steam, 17s. to 18s.; small, 5s, to 8s.; bunker coal, 
12s, to 12s. 6d. House-coal prices not quoted, but stated to be 
unchanged. 

Coke: Furnace, 16s. to 17s.; best foundry, 20s. to 22s. Patent 
fuel, 16s. to 16s, 6d. The export last week was limited, only 5260 
tons. This shows a tendency toimprove. One cargo despatched 
this week to Trieste was 3300 tons, and others to St. Nazaire, 
—* ports being amongst the best customers for Swansea 

uel, 

The Welsh ironmasters generally are well placed for home, 
foreign, and colonial business, Last week there were some sub- 
stantial despatches of rails, and amongst other items 800 tons 
sleepers to Delagoa Bay for Johannesburg. Ebbw Vale holds an 
order for 7000 tons, and in addition one of a similar quantity of 
rails for the West Australian Government, and 11,000 tons rails, also 
for the South Indian Government. This week 3150 tons ore came 
there from Bilboa. There are few works in South Wales and Mon- 
mouthshire at present which have so promising an outlook. Lately 
a “‘spring shop” has been added to the varied branches at the 
works, and a substantial railway order is being worked off. The 
one thing needed at the steelworks generally is, in addition to the 
satisfactory rail business in hand, that a better outlook should 
exist in the tin-plate districts, Cyfarthfa has been receiving large 


stocks of ore from Almeria and Bilbao, and is despatching large 
quantities of rails. This week Wright and Butler, Swansea 
received a large cargo of ore, and a noticeable fact has been the 
large and varied import of pig iron of late. Last week Barrow, 
Millom, Middlesbrough, and Ulverstone figured. This week it is 
Barrow, Grimsby, Bridgwater, and Workington. 

The tin-plate trade in the Swansea district is much depressed. 
This is shown by the fact, reported on Change Monday, that out 
of the ninety-six mills in the valley forty-seven were idle. ‘To add 
to the depression, tonnage has not come in well. Last week the 
shipments were only 27,868 boxes, and as 53,418 boxes came from 
works, stocks are now 131,802 boxes, For a percentage of the 
depression the use of inferior bars may reasonably be assigned, 
but seeing that the labour market is quiet, it is very likely that a 
further arrival of tonnage will mend matters. I note this week 
vessels to load for New York, Batoum, Mediterranean ports, 
Lisbon, Oporto, Baltic ports, Rotterdam, Antwerp, and Hamburg. 
So next totals may show differently, and stocks are by no means 
large. This date last year the total in stock was 234,120 boxes, 

Pig iron is looking up a little. Latest prices Swansea were :— 
Glasgow warrants, 53s. 94d. cash ; Middiesbrough, No. 3, 47s. 6d.; 
hematite warrants, 58s, 104d.; Welsh bars, £7 5s. to £7 7s. 6d.; sheet 
iron and steel, £7 5s. to £7 10s.; steel rails, heavy, £5 17s. 6d. ; light, 
£5 17s. 6d. to £7; sleepers, angles, channels, &c., according to 
specification. Bessemer steel tin-plate bars, £5 5s.; Siemens best, 
£5 7s. 6d. ‘'Tin-plates: Bessemer steel cokes, 12s. to 12s, 3d.; 
Siemens coke finish, 12s, 3d. to 12s. 6d.; ternes per doudle box, 
28 by 20 C, 23s. 6d., 24s., 26s. to 28s.; best charcoal, 13s, 6d. to 
lds, 6d. Big sheets for galvanising, 6ft. by 3ft. by 30 g., £9 10s. 
per ton; more inquiries for these are being made ; finished 
black plate, £9 2s. 6d.; block tin, £122 lds. to £118 1ds.; lead, 
£15 10s.; spelter, £18 2s, 6d. Copper: Chili bars, £71 5s. to 
£71 1és. Iron ore: Rubio, 15s. 6d.; Tafna, 16s. 6d. Cardiff and 
Newport prices remain low: Best Rubio, 16s. Pitwood, Swansea, 
17s. into trucks. Cardiff unchanged. 

Newport continues to despatch largely rails on Great Western 
account, and sheet iron to Bristol. Imports include 4263 tons 
steel bars from New York, consigned to Burgess, Swansea. It 
was stated in the Swansea district this week that a serious check 
had occurred in the importation of American steel bars. I have 
previously referred to the complaint of inferiority. It is now 
more pronounced, and good customers for plates are pointing out 
that by the use of the American bar the old high standard of 
quality in plate has not been maintained. The inference is, that 
new contracts for America will not be readily placed, and that 
home product will improve in demand. The Swansea hematite 
blast furnaces continue a large output. Briton Ferry furnaces are 
doing well, and I have a good account to render of all foundries ; 
Clydach, Landore, Lansamlet, Morriston are all brisk ; Kirby and 
Rees and the Gloucester Engineering Company’s sheds busy as 
usual, 


NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE iron market in this country is still in a state of exceptional 
weakness. At all the recent tenderings a decline in prices could 
be noticed, and if the falling off in quotations continues as it has 
been doing for the last few months, it is difficult to know what 
prices will be at the end of the quarter. Another reduction has 
— been reported for bars, an offer that was made by a Rhenish- 
Westphalian mill at M. 127 p.t. having caused the Silesian rolling 
mill convention to put bars on M. 126 p.t., which means a decrease 
of M. 8°50 p.t. against last week; in December of the year now 
past M. 140 to M. 145 p.t. had been quoted. Ata meeting which 
took place on the 24th of last month, the billet convention has 
resolved to grant an export bounty of M. 15 p.t. during the first 
quarter of present year, also to works not belonging to a convention, 
in consideration of the difficulty some works experience in joining a 
syndicate in time to have the benefit of the bounty granted in the 
present quarter. There is nothing of interest to relate of last 
week’s business in the various articles of finished iron, the — 
tion previously complained of being still felt everywhere. he 
depression in the wire nail trade, which has been universally com- 
plained of for so long, is strikingly illustrated by the following 
figures: In December, 1900, only 5672 t. wire nails have been sold, 
against 20,837 t. in the previous year, and the total sales last year, 
79,129 t., were little more than one-half of what was sold in 1899, 
viz., 142,851 t. Deliveries of the syndicate were 33,532 t. for the 
first quarter of 1900, against 20,977 t. in the same period of 1899 ; 
34,415 t. for the second quarter, against 35,767 t.; 22,159 t. for the 
third quarter, against 34,762 t. and 19,560 t. for the fourth quarter, 
against 35,169 t. in 1899, totals being 109,666 t., against 126,585 t. 
in the previous year. Of the above-named quantity 63,899 t., 
against 74,637 t. were for home consumption, while 45,857 t. 
against 51,948 t. were sent abroad. On the Ist of January of 

resent year existing orders amounted on 5256 t. only, against 

,183 t. in 1900. 

The forty-second general meeting of the Union of German 
a ey will this year take place at Kiel, from the 10th to the 
12th of June. 

There was a slightly better feeling noticeable on the Austro- 
Hungarian iron market last week, or, rather, the general tone was 
less depressed than in previous weeks, and articles that had been 
specially neglected before, such as girders and bars, were in some- 
what better request, on the whole. 

A concession has been granted by the Bulgarian Government to 
the wagon shops of Wegmann and Co., of Kassel, for the building 
of a wagon shop in Bulgaria. This project is a matter of some 
importance to the Hungarian factories, as the Bulgarian railways 
have hitherto bought most of their wagons in Hungary. 

German competition is still very keen in Belgium, and causes the 
—— already prevailing in most departments of the iron 
industry to be more strongly felt from week to week. 

There is much stiffness shown in prices on the Belgian coal 
market, a very brisk demand being experienced for all sorts of 
house coal, Flénu coal is still maintaining 18°50 to 22°50f. p.t., 
but the pits are sure to grant concessions on fresh contracts. In 
po district the price for coal for coke making has gone down 
on 15f. p.t. 

Belgion foreign trade in coal for 1900 and during the two preced- 
ing years is stated by the Rhenish- Westphalian Gazette to have 
been as under :— 

Import to Belgium. 


1900. 1899, 1898 

Tons. Tons. Tons. 
Pitcoal ... .. .. .. .. 
206,508 .. .. 180,590 
Artificial coal .. 1,756 
Cinder.. .. .. 15,426 15,818 .. 83199 

Export trom Belgium. 

1900. 1899. 1898, 

Tons. Tons. Tons. 
Pitcoal .. .. 5,258,156 .. 4,568,938 .. .. 4,579,955 
Coke .. .. 3,076,874 .. .. «. 878,435 
Artificial coal .. 603,045 .. .. 525,625 .. .. 666,265 


Germany sent 1,622,940 t. coal to Belgium in 1900, a_— 
1,452,435 t. in 1899 ; Great Britain, 1,172,457 t., against 777,068 t.; 
and France, 488,462 t., again’t 604,386 t. Of the coke imported 
to Belgium in 1900, 220,229t. came from Germany, against 
221,068 t. in 1899 ; in artificial coal, 21,053 t. came from Germany, 


‘against 10,114 t. in 1899. Belgian export in pit coal to the different 


countries was as follows :—France, 3,916, t. in 1900, against 
3,284,495 t. in 1899; Luxemburg, 423,284 t., against 360,163 t.; 
Low Countries, 305,555 t., against 299,279 t.; Germany, 289,205 t., 
ainst 280,743 t.; Great Britain, 84,698 t., against 112,980 t.; 
nited States of America, 63,170 t., against 51,047 t.; and Switzer- 
land, 47,770 t., against 42,480 t. 


Of the coke exported from Belgium, 650,707 t. were sent to 
France, against 582,833 t. in 1899 ; 250,941 t., against 245,390 t., to 
Luxemburg ; 104,393 t., against 104,776 t., to Germany, The 

reater part of the yoy in artificial coal falls to France, viz., 
$63,431 t., against 281,851 t. in 1899 ; 54,941 t., against 35,520 t 
were sent to Luxemburg ; 45,291 t., against 24,510t., to Germany ; 
and 34,250 t., against 55,943 t., to the United States of America, 

On the Ist of January of present year the number of blast 
furnaces in France was 154, of which 40, however, had been blown 
out. Daily output of the 114 blast furnaces in blow was, on the 
Ist of January of _— ear 8770t., against 8295 t. on the Ist of 
January, 1900; 43 blast furnaces are Loomer | white forge pig, 
47 grey forge pig, and 33 blast furnaces yield basic, while one 
blast furnace produces partly white and partly grey forge pig, out- 
put within the twenty-four hours being 3204 t. white forge, 225) 
grey forge pig, and 3315+. basic. The exact figures of the French 
production in pig iron’ for 1900 have not yet been issued, but there 
can be no doubt that it will exceed the output of 1899, which was 
2,567,000 t. 

The five most important pig iron-producing establishments jn 
France are, as ards daily output: Micheville, 630 t.; de Wendel, 
600 t.; Longwy, 550t.; Denain-Auzin, 540 t.; and le Creuzot, 320 t, 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market remains about same as last week. House coal 
unaltered, but still a scarcity of tonnage. Exports for week ending 
2nd were: Coal, foreign, 56,169 tons ; coastwise, 8890 tons, 
Imports for week ending 5th were: Pig iron, 694 tons; speigel, 
520 tons ; old rails 150 tons ; slates, 138 tons ; pitwood, 6057 loads, 

Coal: Best steam, 16s. 6d. to 17s.; seconds, lis, 6d. to 16s; 
house coal, best, 19s.; dock screenings, 7s. 6d.; colliery small, 
6s. 6d. to 7s. Pig iron: Scotch warrants, 53s, 11d.; hematite 
warrants, 59s.; Middlesbrough, No. 3, 47s. 6d. f.0.b. Cumberland 
prompt. Iron ore, Rubio, 15s.; Tafna, 16s. Steel: Rails, heavy 
sections, £5 17s. 6d.; light ditto, £6 17s. 6d. to £7 f.0.b.; Bes- 
semer steel tin-plate bars, £5 5s.; Siemens steel tin-plate bars, £5 
5s., all delivered in the district, cash. Tin-plates: Bessemer steel, 
12s, to 12s. 3d. nominal ; Siemens, coke finish, 12s, 3d. to 12s. 6d. 
nominal. London gem telegram : Copper, £71 5s.; Straits 
tin, £123. Freights: steady. 


THE ConTROL OF PATENT AGENTS.—At a meeting held in the hall 
of the Incorporated Law Society on cage | a paper was read by 
Mr. G. B. Ellis, on ‘‘The Protection of Patent Agents.” Mr, 
Fletcher Moulton, M.P., was in the chair. Mr. Ellis contended 
that there should be some efficient contro] over patent agents, and 
that this control was necessary for the protection of inventors. Use 
was being made of a public department—that of the Patent-oftice 
—for the defrauding of a large number of persons. The rules 
under which the Patent-office acted were not strong enough to 
enable it to check such abuses, It was possible to control persons 
acting as patent agents in two ways—first, by closing the profession 
and controlling them ; and, secondly, by leaving the profession 
open and controlling them. He submitted that there was ample 
justification for the imposing of some contrel over patent agents, 
whether registered or unregistered, 

have been made at the Admiralty : — Fleet engineers: R. 5. 
Hamm, to the Alexandra; W. H. Pibworth, to the Duke of 
Wellington ; W. J. Maudling, to the Majestic; RK. A. Shapcott, 
to the Duke of Wellington, additional for the Hercules. Chief 
engineers: Frank Main, to the Duke of Wellington, additional 
to the Flirt; C. G. Taylor, re-appointed to the Crescent, addi- 
tional. Senior Engineer, R.N.R.: P. Lamont, to the Pembroke, 
for instruction course. Engineers : 7 Lancashire, to the 
Victory, additional for tender Electra ; William A. Wilson, to the 
Victory, additional for tender Spiteful; E. Stocker; W. ‘. 
Brown, R.N.R., to the Pembroke ; W. Hart, to the Nile, for the 
Wolf ; W. G. Glanville, to the Vivid, for the Harrier (in lieu of a 
Chief Engineer). Assistant engineer: T. H. Soper, to the Sans- 

reil, Artificer engineers: J, Guthrie, to the Pembroke, for the 
eoneer J. D. Gardiner, to the Pembroke, for the Rattler. 
Inspector of Machinery: C. Lane, to the President, additional 
for temporary special service. 

INSTITUTION OF CIVIL ENGINEERS: GLASGOW ASSOCIATION OF 
Strupents.—The fourth general meeting of the current session of 
this body was held in the Institution Rooms, Glasgow, on the 
4th inst., Mr. Benjamin Conner, Assoc, M. Inst. C.E., vice-presi- 
dent, in the chair. Mr. C. B. M’Ritchie, Stud. Inst. C.E., read a 

peron ‘‘The Clyde Bridge of the Glasgow and South-Western 
Retlway Widening Works.” In the paper, which was illustrated 
by a number of coloured diagrams, the author showed how the 
new bridge had been rendered necessary, and then treated of the 
foundation works, the design of the steel superstructure, and the 
calculations and allowances made in connection therewith. By 
reason of the many restrictions placed on the railway company b 
the Clyde Trustees and other authorities, the style of bridge whic 
had to be adopted is probably unique, and answers to Sir Benja- 
min Baker's description of ‘‘a continuous girder with a varyi 
moment of inertia.” The bridge has five spans, three of 84ft. an 
two—the shore spans—of 72ft. each. On Saturday, 9th inst., 
the members will pay a visit to Leith Central Station—now in 
course of construction—and thereafter to the New Waverley 
Station, Edinburgh, 

THE INSTITUTION OF JUNIOR ENGINEERS.—The first of the series 
of six lectures on ‘‘ Works Management” was delivered at the 
Westminster Palace Hotel on Tuesday evening, February 5th, 
by Mr. A. H. Barker, Wh.Sc., B,A., B.Sc. The lecturer’s intro- 
ductory remarks dealt with the general state of organisation in this 
country, with special application to engineering firms. The causes 
of our present position in the market, questions of experience, and 
selling power of products were then treated. The best methods for 
dissection of orders and of providing continuous work for operatives 
engaged attention. An analysis of the number of employés in 
different shops and of machines used followed, with prices of 
equipment. Some valuable curves were exhibited, showing the 
relative cost in each case of machine tools, fitters’ tools, kc, The 
questions of buildings, driving power, electrical versus mechanical 
Living were considered, and the lecture concluded with some 
figures relating to the determination of various particulars in con- 
nection with the size of steam engines and boilers, Mr. Barker 
supplemented the lecture by further information in reply to 
questions put tv him at the close, The next lecture takes place 
on Wednesday, February 20th, 


CraMps-VICKERS’ Sons AND Maxi ComBination.—It is stated 
that the Cramps-Vickers’ Sons and Maxim combination plan will 
be formally acted upon when the representative of the English 
firm comes again to this country. The 10,000,000 dols. new 44 per 
cent. debenture bonds have already been underwritten in London, 
New York, and Philadelphia, e Morton Trust oy oe d is 
handling the issue in New Vork. The proceeds of 1,500, ols. 
of these bonds will be used to retire the Cramp Company 5 per 
cent, bonds at 110. The proceeds of 7,500,000 dols. of the new 
issue will be invested in a ‘steel plant. Whether or not the Midvale 

lant will be purchased has yet to be determined. The 
5,000,000 dols. new 6 per cent, cumulative = stock is to be 
exchanged share for s for the present Cramp Company stocks, 
nearly 5,000,000 dols, outstanding, which now pays 5 per cent. A 
syndicate stands ready to take the remaining 5,000, dols. of new 
preferred stock, which will inject that much new capital into the 
combined business. The 10,000,000 dols. new common stock will be 
taken by Vickers’ Sons and Maxim interests, and will pay the cost 
of the American banking operations. It is planned to finance the 
entire operation on a 5 per cent. basis.— Marine Review. 
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AMERICAN NOTES. 
(From our own Correspondent.) 


New York, January 24th, 


Tne demand for railroad securities, which set 
in on such a large scale ten weeks ago, still con- 
tinues, and probably will until the speculative 
feeling is exhausted, or until secureties are carried 
to the highest safe level. There are even now 
some evidences that the end of the upward rush 
isin sight. A reaction is probable, because much 
of the recent buying has been ill-advised. Fora 
long time the sale of stocks averaged 1,200,000 a 
day. Rumours of great railway deals and of 
gigantic industrial combinations have helped to 
prolong the speculative movement, as well as the 
excellent dividends paid and the large volume 
of traffic carried by transportation lines. No 
harm can come from a reaction in the direction of 
normal conditions. In industrial channels great 
activity prevails. The demands of the railroads 
are the foundation of the extraordinary activity. 
” The bridge builders will have an exceptionally 
busy year, as it seems to be the purpose of the 
railroad companies to re-equip their lines in 
bridge work, to say nothing of the new lines, 
whose mileage this year will probably reach 
6000. Then there is an extraordinary enlarge- 
ment of iron and steel-making capacity, of ship- 
building, and in the increase of shop capacity. 
The markets are disturbed by rumours of great 
combinations, of threatened “ battles” between 

reat industrial interests, by talked-of stock 
issues, and what not. The steel industry is 
settling down to the best year and largest profits 
in its history. Signs of increasing volume of 
business are apparent everywhere. The air is full] 
of rumours of coming organisations to protit by 
the great activity. Among these rumours are 
some relating to the building of additional 
blast furnaces somewhere a'ong the Lakes, but 
this is probably a result of the announcement 
that the Carnegie Company will build furnaces of 
very large capacity in that locality. So far, 
about one-half the steel rail capacity of the 
country has been contracted for. One thing 
seems certain, that at the present rate of expan- 
sion it is only the question of months for an 
accumulation of stocks to set in, if capacity is 
run at maximum limits. The steel makers are 
demanding a more just basis for fixing freight 
rates, and it is probable the agitation will be 
followed by a new basis. The demand is that 
steel products pay the same freight rates as 
grain, 


LAUNCHES AND TRIAL TRIPS. 


Kobe, steel screw steamer; built by, Craig, 
Taylor, and Co.; to the order of, The Societa 
Anonima Ungheresse di Armamento Marittimo 
Oriente, of Fiume; dimensions, 372ft., 4Sft., 
50ft. llin. moulded; to carry, over 7000 tons 
deadweight, gross tonnage 4569; engines, 
triple-expansion, 40hin., 68in., by 48in. 
stroke, pressure 160 Ib.; constructed by, Richard- 
sons, Westgarth, and Co., Limited ; the largest 
vessel yet built by this firm ; trial trip, January 
30th. 

ARMANISTAN, steel screw steamer; built by, 
Wm. Gray and Co., Limited; to the order of, 
Frank C. Strick and Co., Limited ; dimensions, 
$12ft., 43ft., 22ft. 3hin.; engines, triple-expan- 
sion, 22in., 35in., 59in., by 39in., pressure 160 lb. ; 
constructed by, Central Marine Works ; trial 
trip, January 3l1st. 

Louise Roru, steel screw steamer ; built by, 
William Gray and Co., Limited ; to the order of, 
Roth Steam Shipping Company, of Paris ; dimen- 
sions, 341ft., 47ft., 27ft. din.; engines, triple- 
expansion, 25in., 40in., 65in., by 42in., pressure 
1601b.; trial trip, February 2nd. 

HEATHBURN, steel screw steamer ; built by 
Craig, Taylor, and Co.; to the order of, Deas, 
Foster, and Co.; dimensions, 372ft., 48ft., by 
30ft. llin.; to carry, 7100 tons deadweight ; 
engines, triple-expansion, 25in., 42in., 6Sin., by 
48in., pressure 1801b,; constructed by, North- 
Eastern Marine Engineering Company, Limited ; 
launch, February 4th. 

POLAMHALL, steel screw steamer; built by, 
Irvine’s Shipbuilding and Dry Docks Company, 
Limited ; to the order of, West Hartlepool Steam 
Navigation Company, Limited; dimensions, 
360ft., 47ft. Gin., 30ft. 2hin.; engines, triple- 
expansion, 25in., 4lin., 67in., by 45in., pressure 
155 Ib.; constructed by, Richardsons, Westgarth, 
and Co., Limited ; launch, February 5th. 


TRADE AND BUSINESS ANNOUNCE- 
MENT 


THE Okonite Company, of New York and 
London, has appointed Geipel and Lange its sole 
sale agents for the products of its factory for the 
Continent of Europe. 

H. J. SKELTON AND Co., iron and steel mer- 
chants, have now undertaken the representation 
in London and district of the firm of William 
Arnott and Co., Coatbridge, N.B. 

At a meeting of the General Committee of the 
Scottish Electrical Contractors’ Association (Glas- 
gow Centre), held January 3lst it was decided 
that the first business meeting of the Association 
should not be held until about the end of Feb- 
ruary. 

Mr. F, 8, Ransome, who for the last tive years 
was assistant manager at the Brush Electric En- 

neering Company’s, Limited, works at Lough- 

rough, has been appointed general manager to 
the Clayton Engineering and Electrical Con- 
struction Company, Limited, of Newton, Hyde, 
near Manchester. This company has also 
another works at Clayton, near Manchester. 

Mr. ALBERT KapreyN, who occupied so many 
years the position of general manager of the 
Westinghouse Brake Company in London, has 
recently been appointed as vice-president of the 
same company. He will in the future reside on 
the Continent, to devote himself to the general 
interests of his company. We may add that 
Mr. Kapteyn is also vice-president of the Russian 
Westinghouse Brake Company in St. Petersburg. 


THE PATENT JOURNAL. 


Condensed from “The Mlustrated Oficial Journal of 
Patents,” 


Application for Letters Patent. 
*,* When inventions have becn ‘ communicated " the 
name and address of the communicating party are 
printed in italics. 
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1639. Treatinc Fisrous Materiacs, J. T. Short, 
London, 

1640. WasTE-PREVENTING Device, S. M. Rutnagur, 
Manchester. 

1641. Steippine Fiats of Carpinc Enaings, E. Tilston, 
Manchester. 

1642. Lamp Reservork Hoxpers, W. H. Bulpitt, Bir- 
minghain. 

1643. AIR, 
London. 

1644. Sucenur Dyestorrs, T. R. Shillito.—(J/. RB. Geigy 
and Co, ewitzerland.) 

1645. BALancinG of Exatnes, C. E. Inglis, London. 

1646. Rewovine Corns from the Fert, F. lL. Rovedino, 
London. 

1647. Game, J. R. Flint, London. 

1648, Coverinc Exps of Boor Laces, C. D. Thomas, 
London. 

1649. Borroms for Bepstgaps, 8. I. Whitfield, Bir- 
mingham., 

1650. Suirts, L. Jacob, London. 

1651. Automatic WkIGHING Macuing, J. M. T. John- 
ston, London. 

1652. Reoisrerinc Payments, F. C. Webb, 
London. 

= for SEALING A. Heydrich, 
4ondon, 

1654. Stipinc Drawers, J. P. Bergin and L. J. Hardy, 
London. 

1655. Promotinc the GrowrTH of Hair, G. Watzek, 
London. 

1656. Devices for ConverTING Motron, B. H. Locke, 
London. 
Non - 
Loudon. 
1658. Taroets, H. B. Sleeman.—(F. Miller, South 

Australia.) 

1659. Barrets, W. P. Thompson.—(A4. J’. Schrader, 
Russia.) 

1660. Caairs, J. H. Giess, Liverpool. 

1661. Conpitionrne Graty, J. and 8. Andrews, Liver- 
pool. 

166°, Trotteys for Ececrric R. R. Gibbs, 
Liverpool. 

1663. TrotLeys for ELectric Raitways, J. Hignett, 

Liverpool. 

1664. Topacco Pipes, R. Leathwood, Liverpool. 

1665. Water Fountarys, A. E. Bolshaw.—(R. M. 
Green and Sons, United States.) 

1666. Twine Ho.prr, E. E. Matson, Manchester. 

1667. Propuction of Porrery-waRE, J. Aynsley, 
London. 

1668 Typewritinc Macatygs, E. Thiirey, London. 

1669. Apparatus for Lir.ING Sacks, F, M. Clastleman, 
London. 

1670. Spectacies, T. Berndt, London. 

1671. iestick, G. Argyle, London. 

1672. WeicHins Apparatus, L. E. Cowey, London. 

1673. Hypravtic Motors, J. C. Gelly, London. 

1674. Device for ADVERTISING PuRPosEs, T. P. Lomas, 
London. 

1675. Ciuns, A. E. Slazenger.—(F Slazenger, 
United States.) 

1676. Vesseis, P. A. Newton.—(The Anerican Tobacco 
Company, United States.) 

1677. Stauts for Riries, A. A. Common, 
London. 

1678. Incunators for Hatcnina J. B. Clive, 
London. 

1679. J. Lones and E. Holden, 
London. 

1680. ne AXLE-boxes, J. Lones and E. Holden, 
London. 

Borrer J. Lonesand E. Holden, 
sondon. 

1682. Casi Recisters and Cueck Tits, W. Heinitz 
Loudoun. 

1683. Means for GENERATING ACETYLENE Gas, Thorn 
and Hoddle Acetylene Compand, Limited, and C. 
Hoddle, London. 

1684. Correr and Tea Urns, H. Ackland - Snow, 
London. 

1685. Brakrna the Sprep of Sea Vessers, L. Lacoste, 
London. 

1686, TypR-castine and Sertine Device, A. Schleicher, 
London. 

1687. Varorisers for Perrumes, C. H. J. Tanner, 
London. 

1688. Umprevias, E. Weidlich, London, 

1689. MILK-PASTEURISING Apparatus, A. E. Frost and 
The Dairy Outfit Company, Ltd., London. 

169%. PHorocraPHic Apparatvs, R. C. M. de Bercegol, 
London. 

1691. MANUFACTURING SEAMLESS TuBgs, 8. E. Diescher, 
London. 

1692. ReauLator for Gas, L. Roovers, 
London. 

1693. Hgeatina L. Roovers, London. 

1694. INTERNAL ComBUsTION ENGINEs, 
London. 

1695. Dress Protectors, E. Klein, London. 

1696. GoveRNor Mecnanism for Enarnes, C.G. Y. King, 
London. 

1697. DispLay Trays or Supports, C. W. Beiser, 
London. 

1698. Fire-pripors, J. C. A. Marckmann, London. 

1699. Coatine PLates with Tix, G. B. Hammond and 
T. Dennis, Bristol. 

1700. Post-pox, P. Schulze, London. 

1701. Dryinc Apparatus for LeatuEer, C. Hoch, 
London. 

1702. Gas Meters, The Gas Meter Company, Limited, 
and J. Gow, London. 

1708. Compustion of Gas, F. M. Bennett and J. O. 
Fowler, jun., London. 

1704. Street Sweepers, J. T. Collins, Hartford, Con- 
necticut, U.S.A. 
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1705. ELecrro_ytic MANUFACTURE of Wirg, S. Cowper- 
Coles, London. 

1706. AkRATING PoTaBLE Liquips, T. H. Clayton, 
Brighton. 

1707. Srrermnc Gear, H. and T. Cheeseman, Car- 
shalton, Surrey. 

1708. Sutrt, J. C. Bennett, Dublin. 

1709. Bep Frames, J. McGloughlin and J. and C. 
McGloughlin, Limited, Dublin. 
1710. Grips for Wire Ropgs, W. B. Brown and Co. 
(Bankhall), Limited, and A. D. Barty, 
1711. Brake Mecuanism for VeLoctprpgs, J. J. B. 
Arter and P. L. and J. Renouf, Birmingham. 

1712. Enarnes, M. Millar.—(J. C. Sinclair, South 
Africa.) 

1713. Avromatic Swircues for Rats, 8. 
Bankier, jun., Glasgow. 

1714. Tornacco Prrrs, J. Balfour, Glasgow. 

1715. Rim Brakgs, J. Taylor and Taylor, Gue, Limited, 
Birmingham. 

1716. ConnecTinc Piston-Rops to Cranks, C. Green- 
halgh, Manchester. 

1717. Dryino Woot, J. Fielden, Rochdale. 

1718. CLrutcues for TRaNsMITTING Motion, H. W. 
James, Birmingham. 

1719. Brakes, J. Hancock, F, Sudbury, and T. Smith, 
Nottingham. 

1720. Twist Lack Macurngs, G. Parr, Nottingham. 

1721. InpicaTina E.ectric Pressure, B., Brander, 
Birmingham. ; 

1722. Bai-FLoat Vatves for Cisterns, D. W. Ritchie, 
Glasgow. 


Gas, and Vapour C. Joly, 


REVOLVING JUMPER Taps, H. Omer, 


Cc. Caille, 


1723. Gas-nEveRsING VaLvEs, J. Neilson and J. R. 


ow. 

1724. Suspenpgr for Dress Skirts, A. Hodgkinson, 
Altrincham. 

1725. Typewriter, J. J. Carter, Dublin. 

1726. Guarps for Motors, A. J. Bailey, Birmingham. 

1727. Fing-arms, N. Pieper, Birmingham. 

1728. FLEx1sLE GLAND, J. Beaton, jun., Glasgow. 

1729. Car Trucks, J. Liddle.—(Schickle, Harrison, and 
Howard Iron Company, United States.) 

1730. MeasurInG Devices for Yarn, 8. V. A. Hunter, 
Manchester. 

1781. E. Pahlitzsch, Manchester. 

1782. Keyino Guass TILEs, J. T. Newell, Loncon. 

17338. Torn-purtons, F, G, Sage and H. Holland, 
London. 

1734. AUXILIARY Hanp-privinc Mecuanism for 
cycies, L. Murphy, Woolwich. 

1735. HanpLes of Mitk Cuaurns, F. W. R. Fisher, 
London. 

1736. CatcuLaTinG Devices for Typewriters, C. 8. 
Labofish, London. 

1737. GravestonEs, T. Greatorex, London. 

1738. TreEaTMENT of TELLURIDE GOLD W. Pethy- 
bridge, London. 

739. Reavrators, E. Tatham, 
London. 

1740. Lamps, W. Robertsor, London. 

1741. ENGINE Devick, C. Robinson, 
London. 

1742. DyNaMo-ELECTRIC GENERATORS, B. G. Lamme, 
London. 

1743. Evecrric Heat and Licut Casryet, 8.W. Anstee, 
London. 

1744. Cycie Rest, R. Starke, London. 

1745. Saip Protector, G. Harnett, London. 

1746. Printinc Presses, E. Fischer, Barmen, Ger- 


many. 

1747. Cask-Like Vessets, W. Schmitt, Barmen, Ger- 
many. 

1748. Packrno-noxeEs, J. E. Davidson, Birmingham. 

1749. SINGLE-PLATE RuppeERrs for Suips, F. J. Sweeting, 


mn. 

750. Keyitess Locks and Fasteners, L. Dove, 
London. 

1751. Dry Crosets, F. J. Bennett, London. 

1752. Topacco Recerraciss, W. Y. Lewis, London. 

1753. Crank Ax ves, J. Jones, Swindon, Wilts. 

1754. PREVENTING Fravp in the SaLe of Liqguip Goons, 
E., L., and G. Gautier, London. 

1755. Lip for Tins, Quibell Bros., Limited, and H. B. 
Peet, London. 

1756. Apparatus for TreaTiInc Peat, 
London. 

1757. Wuxxxs, R. E. Evenden, London. 

1758. RerimimG Leap, H. H. Lake.-(4. G. Betts, 
United States.) 

1759. Msruop of Securtna Cranks, H. H. Lake. 
—(La Compagnie Francaise des Cycles et Automobiles, 
France.) 

1760. Sarety Wartcu-carryinc Device, J. Beebe, 
London. 

1761. Vessecs, H. Hinckley, London. 

1762. Provipinc Saetters for Fisu, W. G. Pearce, 
London. 

1763. Dust Cotiectors, F. Prinz, London. 

1764. Ustna SupgRHEATED Steam, P. Porges and J. 
Novak, London. 

1765. TIGHTENING the Drtvina of Cycies, F. J. 
Penberthy, London. 

1766. Makixc Dipaenyt Derivatives, F. Ullmann, 
London. 

1767. Gear for Pomprnc J. 
London. 

1768. Tents, G. and E. Scott, London. 

1769. Tramways and Raitways, E. Dussek, 


A. McLean, 


A. Towler, 


ndon. 

770. Icnittnc Gas, H. Sefton-Jones. —(C. Fader, 
Republic of Argentina.) 

1771. Woven Wire Martrresses, T. Hilton, London. 

1772. Nut Locks, W. P. Thompson.—(P. J. Moran, 
United States.) 

1773. Makina Briquetres of Coat, T. Ingham, Liver- 


pool. 

1774. Purtryinc BrveracEs, T. Ingham, 
Liverpool. 

1775. Reversinc Gear for Motor Cars, C. and H. Roe 
aud H. Knight, Birmingham. 

1776. Iscunators, C. Gregory, Birmingham. 

1777. ApeaRatus for Pcrirving Errcurnts, O. Schmidt, 
London. 

1778. Roap Veuiciss, J. R. Churchill, London. 


1779. Macuines for Makina Lace, A. Matitsch, 
London. 

1780. Recrtvers for F. Kaerferle, 
Lond 


London. 
1782. AssayerRs’ Rois, A. C. Calkins and F. W. Braun, 
sondon. 
1783. Forminac Mercury Catuopgs, P. La Cour, 
London. 
1784. Apparatus for Srarrs, F. Jensen, 
ondon. 
1785. Trips for Curs, A. Fenwick, London. 
1786. Atm for Stkam Generator Furnaces, C. Voet, 
ndon. 
1787. Propuction of CoLourrna Matters, J. Y. John- 
son.— (The Badische Anilin and Soda Fabrik,Germany.) 
1788. ALTZRNATE-CURRENT Morors, R. D. de Lignitres, 


London. 

1789, NAPHTHALENE for Heatinc Purposss, H. Aitken, 
London. 

1790. Braxks, 8S. Priest, jun., London. 

1791. Inxstanps, G. Piret, London. 

1792. Harr Brusues, C. Schulte, London. 

1793. Mecnanism for VeuiciEs, F. W. Lan- 
chester, London. 

1794. Kerrixs, A. Taylor, London. 

1795. Pump Vatvks, T. Coulthard and Co., Limited, 
and G. H. Dawson, London. 

1796. ComprnaTION GaRMENTs, J. Evans and W. H. 
Robbins, London. 

1797. ManuFactuRE of EMBROIDERY, 
London. 

1798. Leatuer Gaiters, T. W. Hill, 
London 


H. Briggs, 
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1799. GLazep Pangts for Doors, R. Warwick, Leyton, 


1800. KrEPinc PIANOFORTES IN TuNE, W. Hobson, Bir- 
mingham. 

1801. Sanp Movutptnc Macurygs, B. D. Martin, 
London. 

1802. Sprep Gerarino, F. Grover and A. Forbes, 


8. 

1803. Iron for Paruisterinc, G. J. Body, 
Aldershot. 

1804. Tea Box, H. Pollard, Liverpool. 

1805. Pumpine Devices, H. Oliver, London. 

1806. CHaLk, J. Smith, 
Liverpool. 

1807. Support for INCANDESCENT Gas SHapks, R. Patti- 
son, Glasgow. 

1808. Emery WHEELS, J. 8S. Greer and J. H. Adamson, 
Kingston-on-Thames, 

1809. ELectric J. M. Taylor, Kingston-on- 
Thames. 

1810. ATracHMENT for Buckets, J. H. Canney, Hud- 
dersfield. 

1811. Preparine INK, J. McDougall-Smith and 8. W. 
Royse, Manchester. 

1812. CoNTROLLING VEHICLES, G. Quick, Leytonstone, 


Essex. 
1813. A. Cotton and J. Wilkie, Liver- 


pool. 
1814, Putrres, 8. Beaty, Manchester. 
1815. VERTICAL STEAM Borers, W. Penman, Glas- 


gow. 

1816. in Stenrerrnc J. Grime, 
Manchester. 

1817. AuToMoBILES, J. Knutton and D. Holmes, Bir- 
mingham, 


1818. PHorocrapny, W. J. McConnell, Glasgow. 

1819. Covers for MANHOLEs, G. Schumacher, Man- 
chester. 

1820. Utrimisation of Waste 
London. 

1821. Recu.atixa Venritation, A. G. Brookes.—(/7. 
N. Kidguray, United States.) 

1822. Measurtnc Liquios, A. P. Blaxter, A. P. 
Blaxter, jun., and G. W. Chaloner, London. 

1828. Surrorts for INCANDESCENT MANTLEs, C. Gluth, 


Hikat, E. Gourlin, 


erlin. 

1824. MANHOLE and Sewer Connections, W. Durrant, 
London, 

1825. Pipes for Drains, W. Durrant, London. 

1826. Sarety Latcues for Doors, A. J. Boult.—(4. 
Charles, Belgium.) 

1827. Securinc Crocner Hooks, G. Field, Bir- 
mingham. 

1828. KeoisTER, I. Briggs, jun., Birmingham. 

1829. Mou.ps for PLEaTING PuRPosEs, P. Rosé, London. 

1830. Poriryinc Water, E. Froitzheim and M. M. 
Schumacher, London. 

1831. Propettinc and Sreerinc Mecsanism for 
Venictes, W. P. Thompson.—(W. H. Williams, 
United States.) 

1832. Hinces, KR. I.. Henderson and A. Aitken, Liver- 


al. 

1883. Fiusnine Cisterns, A. G. O’Brien, Manchester. 

1834. Apparatus for Fipres, J. Skoupil, Man- 
chester. 

1885. Luminous ADVERTISEMENTS, F. de Mare, London. 

1836. Operatinc the Movements of Vatvgs, P. F. 
Oddie, London. 

1837. SuppLyinc Water for Brrps, R. Simins, London. 

1838. Prastic Composition, H. H. Lake. (United 
States Chemico Wood Company, United States.) 

1839, FLUID-PRESSURE Motors, P. Naef, London. 

1840. Macuings for MouLpinc Piastic ComposiTIONs, 
H. H. Lake.—{United States Chemico Wood Company, 
United States.) 

1841. Snow and Siepeg, P. Schmahl, London. 

1842. Propuction of SILicoFLUORIDE of Sopium, C. 
Enoch, London. 

1843. FLUID-PREssURE Motors and Bearrinos, P. Naef, 


ndon. 
1844. Fastentne for Boots and Sxors, C. D. Thomas 
London. 
1845. Curr-prorector, C. D. Thomas, London. 
1846. AppLiaNces for Arpinc Jumpine, W. B. Kelly, 
London. 


1347. ScsPENDING Fire-aRMs from Cycizs, A. Ord, 
London. 

848. Device for Buitiiarps, J. Stewart, 
ndon. 


1849. PREPARATION of Eartus, A. Brochet and G. Ran- 
son, London, 

1850. Apparatus for FiprELess Fitaments, W. A. P. 
Werner, London. 

1851. Biscuits and Conrectioxery, 8, R. Palmer, 

1852. SepaRatinc Leaves from their Stems, J. E. 
Bousfield.—(The Pneumatic Tobacco Stemmer Com- 
pany, United States.) 

1853. Morors, W. Jéirgensen, London. 

1864. Borries, M. Shearer and J. W. 
Wedd: rburn, London. 
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1855. Raistnc Liquin, W. T. Hill and W. Evans, 
Manchester. 

1856. Cycies, J. Brittain, H. Jones, and A. W. Dew- 
hurst, Halifax. 

1857. Betts for Cartripces, P. A. Martin, Birming- 


ham. 

1858. Coottxc Ick, C. Joly and E. J. Richardson, 
London. 

1859. Movurproarps, SHares, &c., W. Reid and A. 
Simpson, Aberdeen. 

1860. Neepie, A. and H. Thorpe, Leeds. 

1861. Baru-tos, A. Steffen, Diisselderf, Ger- 
many. 

1862. "TreatTiING Frerous Surnstances, T. Bowler, 
Keighley. 

1863. ARTICLES of JEWELLERY, A. Edward, Glas- 


ow. 

1864. Hemp and other Macutne Guarps, H. Lrooke, 
Liverpool. 

1865. GoveRNING Ewnarnegs, J. P. and J. O. Birns, 
Halifax. 

1866. of Bortties, T. H. Clayton, 
Brighton. 

1867. SrRINGED INsTRUMENTS, E. J. Drysdale and W. 
H. Millar, Glasgow. 

1868 AUTOMATICALLY CLOstING Doors, W. Wilson, 
Dundee. 

1869. INCANDESCENT Gas Burners, E. M. Goldstraw, 
Derby. 

1870. Bearines, J. W. Hartley, Stone, Staf- 
fordshire. 

1871. Dovsiine and H. Wright, 
Keighley. 

2. Pioveus for E.ecrricat Conpvits, R. Mills, 
London. 

1873. Wrixpows, J. Parsons, jun., St. Teath, near 
Camelford, Cornwall. 

1874. Means for Leataer, P. A. Savoldelli, 
London. 

1875. Inpexes, A. G. Brookes.—(Library Bureau, Un:ted 
States. 

1876. Papers, A. G. Brookes.—(Lilrary Bureau, 
United States.) 

1877. Currina Carp, A. G. Brookes.—(Library Bureav, 
United States.) 

1878.. Rutinc A. G. Brookes.—(Library 
Bureau, United States.) 

1879. Macutyery, A. G. Brookes,—(Lilrary 
Bureau, United States.) 

1880. Lusricators, C. Thatcher and J. Renshaw, 
Manchester. 

1881. Stiprsc Kerper for Cuarss, R, W. Linsenbarth, 


Tureaps, J. 


aden. 
1882. Ketries, A. Wainman, London. 
1883. ToorHBRusH, C. Koringer, Dresden, Germany. 
1884. Winpows for Koringer, Dresden, 
Germany. 
1885. MrTHop of PresERvina Foon, 8S. and A. Hill, 


Bolton. 
1886. SHapEs for Exectric Lamps, W. G. Maclvy, 


London. 

1887. Sieeper, S. R. Rogers and F. C. Upton, 
London. 

1888. Hermeticatty CLostne Jars, J. Thompson, 
London. 

1889. Sun Bonnets for Horsss, &c., W. 8. Clark, 
London, 

1890. ELecrric Srorace Barrerizs, J. T, Niblett, 
London. 

1891. VeLocipepgrs, J. H. Barry and J. E. Hall, 
London. 

1892. Stanp for Frre-cratr, A. J. Flynn, Birming- 


ham. 

18938. Hanpixs for Saucepans, E. Stevens, Bir- 
mingham. 

1894, Ecectric Meters, J. H. Gray, London. 

1895. MouTHpigck for Cicaretres, F. R. M. Gloag, 
London. 
1896. Steam Generators, E. de Porto - Riche, 
London. 
1897. Fastentna of Neckties, &c., I. Geiringer, 
London. 

1898. Bau Castors, M. C. Hall, London. 

1899. Fiyinc Macutves, H. Hildebrand, London. 

1900. TELEPHONE SwitcH Apparatvs, J. D. F. Andrews, 
London. 

1901. PREVENTING VIBRATION in TuBEs, C. E. Powell, 
London. 

1902. P1aNorortE Actions, J. Herrburger, London. 

1908. BrvocuLar STEREoscopic Microscopes, K. Fritsch, 

ndon. 
1904. SuLpHuRIc ActD, J. Y. Johnson.—(The Badische 


Anilin and Soda Fabrik, Germany.) 
1905. SHowcarRps, G. Farquhar, London. 
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1906. Apparatus for Wasnine Orgs, H. J. Schepens, 
London. 
Comprnep Teapot and Kerrier, H. P. J. Long, 
zondon, 
1908. Groovine Pastepoarp, E. A. G. Gravenhorst, 
London, 
1909. W. P. Thompson.—(F. Brassard, 
Germany.) 
1910. Furnacrs, J. Armstrong, Liverpool. 
1911. Priytinc E. Tudor, H. Grimshaw, 
and R. B. Furnival, Manchester. 
1912. WorKine TyPEWRITING W. N. Stewart, 
London. 
1913. Pasreurisine Liquips, A. M. Clark.—(0. Fromme, 
Germany.) 
1914. CuTtina Paper, A. J. Boult.—(C. Viewxrmaire, 
France.) 
1915. Hooks and Eyes, C. Leib, London. 
1916. Ick, A. J. Boult.—(&. J. Ulirich, United States.) 
1917. Erecrric Rartway Systems, E. W. Farnham, 
London. 
1918. Gas Propucers, A. Laughlin, London. 
1919. CLosrsc Garment H. Greeff, London. 
1920. CasEmENT Winpows, J.C. Moore, London. 
1921. Batt Bearines, F. Hansen, London. 
1922. for Hotpinc Brusues, R. J. Buchanan, 
London. 
1923. Stamprnc Macuing, T. S. Johns and J. Malin, 
ndon. 
1924. CALENDERING C. D. Abel. — (Johann 
Kleinewesers Séhne Maschinen-jabrik, Germany.) 
1925. CALENDERING Macurings, C. D. Abel.—Johann 
Kleinewefers Séhne Maschinen-fabrik, Germany.) 
1926. Teapots, The Right Hon. D. M. B. H. Cochrane, 
Earl of Dundonald, London. 
1927.—CLocks, O. Imray. — (Hamburg-Amerikanische 
Uhrenfabrik, Germany.) 
1928. Tunes, W. G. Potter, London. 
1929. Exrecrric H. F. and I. Freed and 8. O. 
Spring, London. 
1930. W. G. Esch, London. 
1981. Fountain Cuspipors, H. E. Weber, London. 
1932. Cameras, J. Adler, London. 
1933. Gas Burners, J. G. Watkinson, London. 
1984. Prixtine D. Lichtenberg - Madsen, 


naon. 

1985. LiyoLtkum Macuivgery, C. H. Scott, 
ndon. 

1986. Pocket SypHon and Ovutrit, J. Heim, 


London. 
1937. Hor-ark Morors, W. A. Miicker, London. 


29th January, 1901. 


1938. Fire Economisser, H. Whittaker, Padiham, near 
Burnley. 

1939. Waste Fett, T. Kay and Kay Brothers, Limited, 
Stockport. 

1940. HousrHotp Exerciser, V. J. Bullen, Liver- 
pool. 

1941. WHEELBARROWS, C. D. Brindley, London. 

1942. CuLTuRE Exercisgs, J. J. Downward, 
London. 

1943. Aros, J. D. Thompson, Birmingham. 

1944. Buryp Fittincs, J. and W. T. Robertshaw, 
Manchester. 

1945. VessEL Sprep Recorper, J. Parkes, jun., A. J. 
Parkes, and V. Coombe, Liverpool. 

1946. Trousers Presser, J. R. Watts, Sheffield. 

1947. Dryrnc Macnines, R. A. Fraser and A. H. 
Illingworth, Bradford. 

1948. Coat Saver, H. Ridley, Ashton-under-Lyne. 

1949. Curse Cutter, W. Gilbert, Maidstone. 

1950. Drop Stamps, J. Crossley, Birmingham. 

1951. Gas Enorngs, L. S. Hollings, Birmingham. 

1952. Rattway VeHICLE CovupLincs, J. Parker, Bir- 
mingham. 

1953. CarRiacEs for Common Roaps, A. W. E. Rumsey, 

pton. 

A. Cotton and J. Wilkie, Liver- 


1954. 


pool. 

1955. Forxs for Cyrcigs, T. Slack and T. Whitaker, 
Stockport. 

1956. Looxinc-GLassEs, C. F. Pearson and A. R. Page, 
Birmingham. 

1957. Herts for Boots, J. T. Sutcliffe, Padiham, 
Lancashire. 

1958. Borris Stoppsr, F. Wright, Plymouth. 

1959. Doppigs of Looms for Weravinc, E. Hill, 
Keighley. 

1960. Strarsmnc Wire in Fencrs, C. H. Carson, 
Liverpool. 

191. Wravinc Patterns, W. B. McGregor and R. 
Cousin, Glasgow. 

1962. CLostIne WaTER-TIGHT Doors, W. and A. R. Craw- 
ford, Glasgow. 

1963. VARIABLE-SPEED MECHANISM, J. Ross and A. W. 
Mackenzie, Glasgow. 

1964. Sarety-pins, T. W. Pitts, Glasgow. 

1965. Macuinges, C. B. Renshaw, 
Liverpoo) 

1966. Posttrvr Rops, H. Ros2, J. Halifax, and C. H. 
Antrobus, London. 

1967. Grass for Stzam Borters, A. Prox, Man- 
chester. 

1968. Mzasurtnc Tapgs for SHormakers, L. Breiths- 
ehuch and P. Voigtliinder, Paris. 

Domestic Pans and Kertiss, W. Wild, 


pool. 

1970. NonpaREIL and Stopper, J. W. Renouf, 
Guernsey. 

1971. Writtnc-TaBLes, R. Bauschke, Germany. 

1972. Improvep ExTENsION Drawers, J. Miihlberg, 
Germany. 

1973. Firm Cameras, O. Moh, Germany. 

1974. Srgam GENERATORS, A. W. Cooper and J. 8. 
Greig, Dundee. 

1975. ImproveD Hurp.es and ™. C. Hardy, 


n. 
1976. Ficurep Grass, C. Franklin, 
t 


ol. 

1977. ACETYLENE GENERATORS, E. W. Lancaster, 
London. 

1978. CiicuEs, or Biocks for Printina, J. Schmidting, 
London. 

1979. Ticket Houper for Tram PassEncers, M. Railing 
and A. Hirst, London. 

1980. Wire Spokes for Roap Venictes, C. Merington, 
London. 

1981. Execrric Storace Batrerizs, J. T. Niblett, 
London. 

1982. Steps for Bookcases, &c., A. W. Lambert, 
London. 

19383. AUTOMATIC 
Macuines, W. 
London. 

1984. Distvrectants, G. C., M. A., and E. J. Fowler, 
London. 

1935. Giass Decorations, A. H. Fuller.—(A. Navarein, 
France.) 

1986. TorLeT Paper Detivery Box, E. J. Halphide 
and J. W. Kelly, Ilford, Essex. 

1987. REFUSE-DESTRUCTION APPLIANCE, A. J. Liver- 
sedge, Londen. 

1988. TWILLING JacquaRD Macuines, R. Hutchison 
and J. Gamble, Dunfermline, N.B. 

1989. TreaTinc HosiEry and other Farrics, M. Sarfert, 
London. 

1990. INCANDESCENT Lamp Horner, J. D. F. Andrews, 
London. 

1991. Grinpinac Macuine Toct Hotpgrs, J. Bath, 
London. 

1992. Hosrery, M. Sarfert, London. 

1993. Hor, A. Bigg, London. 

1994, ELgcTRicaAL Meters, V. I. Feeny.—(Allyemeine 
Elektricitéts Gesellschaft, Gerinany.) 

1995. Means for Seacina Parts of Macuinery, V. 
I. Feeny. —(Abwirme Kraftmaschinen-Gesellschaft, 
Germany.) 

1996. AMBULANCE Wazons, W. Tasker and Sons, Ltd., 
and T. M. Riley, London. 

1997. Macneto Device for ExpLosion Enotes, J. 
Gawron, London. 


Wirrrs for Usk in Linotype 
H. Lock and P. C. Lawless, 


1998, MEANs and Device for CLosino Borries, W. Wiist, 
London. 

1999, Fornacr Burnine Naputsa Resipvr, C, Spiegel, 
London. 

2000. TusULAR Knirrep Fapric, M. Sarfert, London. 

2001, PREVENTING Rk-FILLING of J. Cadman, 
London, 

2002. HaNDLEs and Fasreninos for Bags, F. Freeman, 
London. 

2003. Cycte and Moror Brake, E. Death, 
London. 

2004. Cutters, W. P. Thompson.—(W. L. Stine, 
United States.) 

2005. IncanpEscent Gas, W. P. Thompson.—(4. Was- 
muth, Germany.) 

2006. Game Boarps, W. P. Thompson.—(The Ludington 
Novelty Company, United States ) 

2007. Macuine, W. P. Thompson.—( WV. 
Gordon, United States.) 

2008. Horss Cottars, W. P. Thompson.—(/. Ahrendt 
and E. Diedrich, Germany.) 

2009. Paste, W. P. Thompson.—(@. Flick, Ger- 
many. 

TREATMENT of CuEMiIcaL Compounns, U. Wedge, 

iverpool. 
£011. Ors for Barus, A. W. Burwell, Liver- 


pool. 

2012. Ratstinc Winpow Sasues, W. J. Kerr, 
Liverpool. 

2013. Fryers for Sprnntne, C. 8S. McConnan, Liver- 


pool, 

2014. Packinc Exptosives, H. Geary and E. Neal, 

ondon. 

2015. Bot.ers, J. 8. Gabriel, London. 

2016. Printep Mera Sseats, H.G. Schumann, 
London. 

2017. ManuracturE of Woven Fasrics, J. P. Fox, 
London. 

2018. Drivisae Mecnanism of Spootina Macurysgs, C. 
Millers, London. 

2019. Improvep Hot-arr Motors, H. Hildebrand, 
London. 

2020. Urinistnc the Heat of Coxe from Ovens, E. 
Gobbe, London. 

Frxcer Appiiance for Artists, F. Gillet, Ger- 
many. 

2022. ALpENstocKs, P. Schmahl, London. 

2023. Improvep TuRN-wREst PLovans, R. Bawden, 
London. 

Suetts, C. M. White. — (The 
Rheinische Metallwaaren und Maschinenfabrik, 
Germany.) 

2025. Tureap Devices for Sewinc Macuryegs, H. A. 
Klemm, London. 

2026. Treatment of Disti_iters’ Spent Wasn, C. G. 
Sudre and C. V. Thierry, London. 

2027. Tap, C. Smith, London. 

2928. CLips for TenTERING Macuings, R. W. James.— 
(The Winsor and Jerauld Manufacturing Company, 
United States.) 

2029. Borries for CHARGING BEVERAGES, J. H. Peters, 
London. 

2030. DirrereNTIAL Gear, E. Burnouff and A. Renard, 
London. 

2031. Mupauarps for CaRRiaGks, A. 
London. 

2032. Motor Veurcues, W. L. Garrels and C. Kimball, 
London. 

2033. Dustinc Caps for PersonaL Wrar, M. W. 
Wiswall, London. 

2034. Cycur Boats, C. B. Provins, London. 

2035. Macutve for DisTRIBUTING ARTIFICIAL MANURE, 
C. Beyer, London. 

2036. Fiurp-actruaTep Motor, H. L. Arnold, London. 

2037. ComprnaTION WRENCH and E. E. Tryon, 


Dubosq, 


ndon. 
2038. Nut Locks, W. O. and A. C. Dye, London. 
2039. GENERATING CHLORINE Gas, E. C. Paramore, 
London. 
2040. Brackets, F. Mucke and The Deutsche Conti- 
nental-Gas Gesellschaft, London. 
2041. AUTOMOBILE VEHICLEs, A. Craig, Coventry. 
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2042. Burron-HoLe Sewine Macuines, C. J. McKisack 
and J. Laird, Belfast. 
2043. Gioves, N. Rigg, Littleborough, near 
Manchester. 

2044. ApsusTABLE Piano Sroots, J. J. Furnell, North- 
wich, Cheshire. 

2045. Paper Wrappers, A. E. Morrall, Brighton. 

2046. AppLIANcE for HoLpinc Lucirer Martcues, 
Burman, Manchester. 

2047. ContcaL Measures for Mgasurina Liquips, T. 
Finney, Glasgow. 

2048. and Macurvyss, J. Hellawell, 
Huddersfield. 

2049. Supptyine Arr to Furnaces, R. B. Hodgson, 
Birmingham. 

2050. CHorerton” (Lapigs Skirt), T. J. 
Cholerton, Hastings. 

2051. Stanp for a TaBLE Kerrie, W. Soutter, 
Birmingham. 

2052. Book Surrorts, A. W. Garton, Hull. 

2053. Fixina Posts, W. A. Ogle and F. S. Plant, 
Watford, Herts. 

2054. Furnitvre and Door Locks, D. Blankstone, 
Liverpool. 

2055. TexTILe Faprics, A. Fielding, Man- 
chester. 

2056. Makrna Viscosg, A. Fielding, Manchester. 

2057. Rim Brakes for Cycigs, E. Lee and J. Lingard, 
Manchester. 

2058. Lever Locks, D. Waine, Birmingham. 

2059. Cooxine Apparatus, A. R. Crawford, Glasgow. 

2060. Gas Snaps, H. J. Jefcoate, Crewe. 

2061. Puzzix, W. Kirton, A. Scorer, and J. W. Parton, 
Sunderland. 

2062. Hanp-powrrR Brakes, D. J. Morgan, Barry, 
Glamorganshire. 

2063. Water for Steam Boiters, J. Dorn, 
London. 

2064. Eaa-cups, L. Minton, London. 

2065. Reservoir or Fountarn Pens, G. W. Hughes, 
London. 

2066. Catiprrs, E. Laurent and H. Icard, London. 

2067. SurcicaL Etastic Hosigry, J. H. Haywood, 
London. 

2068. Toy, J. B. Adams and L. Boiron, London. 

2069. Dick-Box, A. L. Elliston, W. Griffiths, and T. 
Lewis, Cardiff. 

2070. Mitk-cans, J. T. Jones, London. 

HorserapisH Sauce, A. Friedheim, 

rlin. 

2072. Hotpers or Eases for Books, A. W. Lambert, 
London. 
73. for Boor A. C. Greilinger, Egham, 
Surrey. 

2074. Dresstinc Winpows, H. Siduey and S. A. Schar- 
lach, London. 

2075. KNIFE-CLEANING APPLIANCE, R. Nettel, London. 

2076. SasH Fastener, J. Ramsay, J. Burns, and F. 
Hay wood, London. 

2077. Sewinc Macuine ATTACHMENT, G. J. Stevens, 
London. 

2078. MoTioN-TRANSMITTING APPARATUS, A. Janssens, 
London. 

2079. DovETAILING Macuine for Woop, E. Kiessling, 
London. 

2080. Typewriter Tastes, J. Ralph and J, Titley, 
Birmingham. 

2081. Uritistina the Force of Gravity, F. Ashe, 
London. 

2082. Licutina Buoys, J. J. Luyten, London. 

2083. FisHina Tack e, F. Clay, London. 

2084. Hat-pins, T. B. Bates, London. 

2085. Saga for Vapour Burners, W. R. Youngs, 

mdor. 

2086. Gas Stoves, F. Hatcher, London. 

2037. IncrEASING the Workina Power of the Screw 
in Strampoats, 8. Ostehefsky-Kruglik, London. 

2088. KNIFE-CLEANING or PoLisHinc Macuing, L. 
Taylor, Liverpool. 


2089. TROLLEY-CONTROLLING MecHANISM, C. W. Gat- 
ward, Liverpool. 

2090. ACETYLENE Lamps, G. Schmidt, Liverpool, 

2091. Turust Biockxs or Brarinas, H. Brinkmann, 
Liverpool. 

2092. Sprnnina Corton, J. Williams and E. Tilston, 
Manchester. 

2093. Breech Mrcowanism of Guns, C. Holmstrim, 
London. 

2094. Hair Corvers, E. R. Godward, London, 

2095. Auromatic Ponts for Tramways, Duhamel, 
London. 

2096. TuRBINE Motor, L. Othon, London. 

2097. WgicHING out PowpERED Marerist, A. J. Boult. 
—(International Automatic Weighing Machine Com- 
pany, United States.) 

2098. Winpows, J. Thorpe, London, 

2099. ELecrric Arc Lamps, W. Fairburn-Hart.—(The 
General Electric Company, United States.) 

2100. Knives, J. and F. Schlenter, London. 

2101. IncanpEscinc Mepra for Gas Liocntine, P. 
Goetschke, London. 

2102. R. Voigt, London. 

103. Casu Recisters, H. J. Haddan.—(7. Carroll, 
United States.) 

104. Macutne for GrainpInNG Mertats, H. J. Haddan. 
( B. Henn, Germany.) 

2105. DistiLtation of Tar, J. Meikle, London. 

2106. Rack Games, S. Daly, London. 

2107. Cameras, A. Pringle and H. S. Starnes, 
London, 

2108. AmpuLANCE Stretcuers, J. Ashton, London. 

2109. Smoxe Apparatus, H. Ruelle and E, Montagne, 
London. 

2110. Feep Pomps, W. L. Garrels and C. Kimball, 
London, 

2111. Axminster Carpets, Ruos, &c., C. K. Harrison, 
London. 

2112. Vapour - puRNING Cookina Stoves, J. Gary, 
London. 

2113. Macazine Riries, R. C. Pudney, London. 

2114. SicuTinc of Tevescoprs, A. Mallock, 
London. 

2115. Comuinep Gas and Sream Ewnorng, J, Lave, 
London. 

2116. Grapuitr, O. Imray.—(/aternational Acheson 
Graphite Company, United States.) 

2117. ActuaTinc Ecretricat Ionrrers, C. D. Abel.— 
(The Gasm-toren Fabrik Deutz, Germany.) 

2118. Execrricat 

mdon. 
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SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette. 


660,105. Saw Suarrener, J. W. Green, Portland, 
Orey.— Filed December 23rd, 1899. 

Claim.—(1) A saw sharpener comprising a frame, the 
ends of which are bifurcated, guide plates connecting 
corresponding bifurcations and separated by an inter- 
space, sleeves removably engaged with the frame, a 
shaft passed through the sleeves, bevel gears mounted 
loosely upon the shaft and having cross-sectional 
angular hubs, cutters disposed upon the shaft and 
having recesses in which the hubs of the bevel gears 
are fitted, a bracket, a shaft journalled in the bracket 


and having a bevel gear meshing with the first-named 
gears, and means for rotating the shaft. (2) A saw- 
sharpening device, comprising a frame which is U- 
shaped and the ends of which are bifurcated, plates 
secured to the corresponding bifurcations and sepa- 
rated by an interspace forming a guideway, abrading 
elements mounted in the frame above the guideway 
for engagement with a saw blade in its passage into 
the guideway, and means for rotating the abrading 
elements. 

660,173. or Treatinc Rerractory Orgs, 
J.C. Teller, Minneapolis, Minn.—Filed September 
28th, 1899. 

Claim.—The method of treating refractory ores, 
which consists in placing a hog? : of pulverised ore 
within a tubular shell, rotating the shell with such 
velocity as to cause successive portions of the ore to be 


carried upward past the horizontal plane, passing 
through the axis of the shell, whence they fall in a free 
shower of separate particles, and projecting a flame 
through the falling particles, substantially as and for 
the purposes set forth. 


660,280. Harvestinc Macuine, W. H. Traphagen, 
Rochford, Ill.—Filed June 16th, 1898. 

Clain.—A cutting apparatus having the distance 
from centre to centre of guards different from 
distance from centre to centre of sections, and the 
guards of such number, the relative positions of the 


sections and guards at the beginning of the stroke 
being such, and the stroke being of such length that 
less sections will be cutting at the middle of the stroke 
of the knife than the ends of the stroke. 


660,292, Gasiryinc Apparatus Exprosivg 
Enatnes, Diirv, Berlin, Germany.—Filed Apyit 
17th, 1900. 

Claim.—A gasifying apparatus comprising an inner 
cylindrical pipe, an outer cylindrical pipe, an inter. 
mediate cylindrical pipe, elliptical pipes within the 
inner cylindrical pipe, having their surfaces in contact 
with each other dnd with the inner cylindrical pipe 
concentric series of elliptical pipes between the inner 
and intermediate cylindrical pipes, having thei; 
surfaces in contact with each other and with the inney 


and intermediate cylindrical pipes, and concentric 
series of elliptical pipes between the intermediate and 
outer cylindrical pipes, having their surfaces in con- 
tact with each other and with the intermediate and 
outer cylindrical pipes ; the concentric series of pipes 
being pressed or squeezed into position, and the 
inner and outer surfaces of the pipes combin- 
ing to provide series of concentric channels or 
passages for the mixture interior and exterior cf the 
pipes. 

660,418. Evevarinc anp RaMMING APPARATUS FoR 
Turret or Barsetre Guys, A. T. Dawson, London, 
and J. Horne, Barrow-in-FPurness, England.—Filed 
August 8th, 1900, 

Claim.—In combination with the elevating gear of a 
turret or barbette gun, a rammer, a pinion mounted 
thereon and gearing with a segmental rack concentric 


with the gun trunnions, bevel gear and shafting con- 

necting the said pinion to a segmental rack on the 

axis of the elevating gear, substantially as and for the 
purpose set forth. 

660,474. Vatve ror Compounp Enotnes, 8. M. 
Vauelain, Philadelphia, Pa. — Filed May 24th, 
1900, 

Claim.—The combination in a valve for compound 
engines, of the high and low-pressure cylinders 
situated side by side, a valve chest common to both 
cylinders, a steam chest having a central supply port 
communicating with the supply passage in the 
cylinder casting and exhaust ports at each end com- 
municating with the exhaust passage of the cylinder 


<Z 


casting, and one set of high-pressure ports at each side 
of the central steam inlet port communicating with 
the ends of the high-pressure cylinder, and low-pres- 
sure ports communicating with each end of the low- 
ressure — said low-pressure ports opening 
Into the chest between the high-pressure ports and 
the exhanst ports, with a hollow valve having a 
central annular steam passage and ports at each end 
communicating with each other, substantially as de- 
scribed. 
660,506. Water-tuse Borer, W. D. Hamilton, 
Bearsden, Scotland.—Filed February 16th, 1900. 
Claim.—In a boiler, the combination, with a steam 
drum provided with a crease on its underside which 


[660,506] 


projects wholly within the drum, of headers arranged 
under the drum, straight nipples secured in holes in 
the inner headers and in the bottom plate of the said 
crease, and nipples having curved portions at their 
upper ends and secured in holes in the outer headers 
and in the curved part of the shell of the drum at the 
ends of the said crease, substantially as set forth. 
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CAST IRON PIPE IN THE UNITED STATES. 
(By our Special Commissioner.) 
No, I. 

Tue manufacture of cast iron pipe has now attained 
the dimensions of a very important industry in the 
United States, and it is one of the American industries 
which is reaching out for foreign business in addition to a 
well-developed domestic business. American pipe has been 
shipped to fill orders in Scotland, Germany, Russia, Japan, 
Australia, and South America. Inquiries have been insti- 
tuted by foreign manufacturers in regard to the condi- 
tions and details of this industry as now carried on in the 
United States, and in the following series of articles it is 
proposed to enter fully into the commercial conditions of 
the industry, the details of the methods of manufacture, 
and the forms of pipe and pipe joints used for water and 
gas mains and other purposes. 

In a paper read before the New England Waterworks 
Association in 1896, by Mr. Jesse Garrett, of the pipe firm 
of R. D. Wood and Co., there was a history of pipes 
for the distribution of water, and from this the following 
particulars are taken as an introduction to the subject 
under discussion. Lead pipes appear to extend back to 
the dawn of history. They were used by Archimedes, 
and carried water to the gardens of Babylon after earthen- 
ware pipes had been abandoned as unequal to the 
pressure. In the earliest construction of waterworks by 
the Romans, the idea of lead pipe was borrowed from the 
Greeks. The pipes were made of sheets of lead soldered 
together, being generally 10ft. in length, and from lin. to 
12in. in diameter. They were of various shapes, some 
cylindrical, but mostly oval, with the seam at the top. 
Even in those days it was a subject of discussion as to 
whether the lead pipes poisoned the water. In 1236, a 
6in. main of soldered sheet lead was begun at London to 
extend from springs at Tyburn. About the beginning of 
the sixteenth century lead pipe was cast vertically in 
short lengths. Later on, longer lengths were made, the 
first pipe being cast and valel up through the mould or 
flask until its end was near the inlet gate, the metal of the 
second pouring becoming fused with that of the first 
section, and so on to the desired or practicable length. 
The great fire of London in 1666 melted the greater part 
of the distribution pipe system, after which the lead pipes 
were replaced by wooden pipes. 

Stone blocks, bored out to 13in. are mentioned by 
Herodotus, and it is said were used in the first works for 
the water supply of Manchester, England, in 1810 to 1814. 
The blocks were about 2ft. long, with holes 3in. to 18in. 
diameter, and had spigot and socket joints, put together 
with Roman cement. 

Wooden pipes were first used in the time of Pliny. 
The New River Company, of London, which was chartered 
about 1600, had a distribution system of 400 miles of 
wooden pipe. They were of the usual style of pump con- 
nections, coated in a bath of lime water, and the socket 
joints were made tight with whiting and tallow. These 
pipe logs were replaced by castiron pipe as early as 1820, 
at a cost of some £300,000. The first waterworks of 
Philadelphia, U.S.A., used wood for distribution pipes 
until after the beginning of the nineteenth century, when 
their replacement by cast iron pipe was begun. The 
earliest waterworks in the United States, however, were 
at Boston, built in 1652. In 1796, water was brought to 
the city from Jamaica Pond, by a line of four pipes of pitch- 
pine logs, two of 4in. and two of 3in. diameter of bore, the 
combined length being about fifteen miles. Not till 1840 
does it appear that wood was superseded by iron in that 
city, when a 10in. main was laid to Bowdoin-square. The 
waterworks of Detroit, U.S.A., first delivered water in 
1827, and had the water pumped to a plank reservoir 16ft. 
square and 6ft. deep through pipes of tamarack—or larch 
—logs, 44in. bore. In 1830 a new engine supplied water 
to the reservoir through a 3in. cast iron pipe. Wooden 
pipes were used more in the State of Michigan, originally 
a great timber State, than in any other part of the 
country. 

In 1685 the first cast iron pipes were used for the water 
service of Versailles, France, and these were followed by 
screwed and flanged pipes. In 1885 it was estimated 
that over 1000 miles of iron pipe were in use in London, 
the first having been laid in 1746 on account of the in- 
crease in service and pressure. Later on cast iron pipes, 
9ft. long and 15in. diameter, with. ball-and-socket flexible 
joints, were laid by James Watt across the Clyde for the 
conveyance of water to Glasgow. In 1818 another of the 
saine size was laid, and afterwards still another, of 36in. 
diameter. The earliest cast iron pipes were 23ft. long, 
with bolted flange joints and leather gaskets. These 
were followed by longer pipes with screw joints; after 
which came socket joints turned to a slight taper, luted 
with tallow and whiting and driven together. Later on 
the length was increased to 9ft., and the bell—or hub—and 
spigot joint was introduced, the joints being first packed 
with wooden wedges, but afterwards with lead. The bell- 
and-spigot pipe is now almost universally employed in the 
United States and Europe, though the turned and bored 
joint is still used to some extent. Joints packed with 
wood are also still employed in a few instances. 

In 1809 and 1849 English patents were granted to 
Anthony George Eckhart and Andrew Shanks respectively 
for casting metals in revolving moulds. For pipes, 
the ends of the mould were nearly closed by plates 
covered with loam, an opening in the plate at the socket 
end being left for pouring the metal. The mould was 
set horizontally, resting on friction wheels by which 
it was. revolved rapidly, the centrifugal force dis- 
tributing the metal over the interior surface of 
the mould. As soon as the metal was cool enough 
to retain its form, the mould was opened and the 
pipe removed. One mould would serve for casting several 

-pipes. This method is said to have been in use at one 


time at Baltimore, U.S.A. In another English method, 


used to a limited extent, the flasks were attached toa 
revolving turntable, the moulds being rammed and 


— at different parts of the pit, and the pouring spout 
ing stationary, no ladle being used. 

The first cast iron pipes made in the United States 
were cast at the Richards Ironworks at Weymouth, New 
Jersey, about 1820, and were 16in. diameter. This was 
for the city of Philadelphia, replacing the old pine-log 
pipe for the force main from the pumping station to the 
reservoir, but wooden pipe continued to be used for the 
distribution system. The iron was made direct from amelt- 
ing of New Jersey bog ore, and the pipe was cast in moulds 
laid horizontally in the casting bels where pig iron was 
usually cast. The small blast furnace was tapped in the 
usual way, and when the stream of molten iron had filled 
one mould, it was diverted to another, any surplus metal 
being used for pigs. These pipes were made under the 
direction of Mr. Frederick Graff, engineer of the Phila- 
delphia waterworks, whose son succeeded him in office 
and held the position for many years. The industry then 
lay dormant for about ten years, or until 1830, when pipes 
from similar ore were made in the same way at the iron- 
works in Millville, New Jersey. They were cast on their 
sides, a series of six or eight gates being used to run the 
iron from the furnace into the moulds, these gates being 
shut off at the proper time, and the flow of iron continued 
to another series or to the pig beds. The joints were of 
the bell-and-spigot type, not differing essentially from the 
present form, except that the bell is now usually some- 
what deeper. These works were owned by Mr. David 
Wood, who, foreseeing the demand for cast iron pipe and 
the disadvantages of casting such pipe under the existing 
methods, designed and a a special foundry for 
its manufacture. In 1845 he was succeeded by his 
brother, Mr. R. D. Wood, who enlarged and extended the 
plant from time to time. A description of these works 
will be given further on. 

About 1860 attempts were made to return to the 
original practice of casting pipe with iron direct from the 
blast furnace, but the experiment proved a failure. Pipes 
were first cast vertically about 1851, at Conshohocken, 
by Bell and Colwell, these being 30in pipes for Boston. 
Previous to that time the pipes had been cast horizontally, 
or inclined at an angle of about ten degrees, and as late 
as 1873 this practice was still continued for the smaller 
sizes of pipe. The early moulds were made from green 
sand, rammed up in two-part flasks. The cores were 
made by plastering green sand on a hollow core bar or 
spindle, the spindle being revolved on its axis and the 
“mud” trimmed to the proper diameter and surface by 
a striker or core board held against it and extending its 
full length. In 1860 dry sand cores were used to some 
extent, as well as green-sand cores, 

It is estimated that there are now in the United States 
some 60,000 miles of cast iron water mains, and that the 
annual output of cast iron pipe since 1896 has amounted 
to 500,000 tons of water pipe and 100,000 tons of gas 


pipe. 


MOTOR CARS IN PARIS. 


Tue annual show being organised by the Automobile 
Club de France in the Grand Palais in Paris is un- 
doubtedly the greatest manifestation of the motor 
carriage industry that has taken place, and the extent of 
the exhibits, as well as the character of the vehicles, give 
a striking impression of what has been done in the new 
industry during the past three or four years. There are 
two things that account for this great development of the 
manufacturing trade. It is regarded as an industry of 
considerable promise by carriage builders, engineers, and 
cycle makers who are seeking to participate in a business 
which is believed to be capable of almost unlimited ex- 
pansion, and they are the more anxious to take up the 
construction of motor carriages because it seems to give 
them a loophole for escape from the sense of dulness 
and uncertainty that hangs over their own particular 
branches of manufacture. The public, too, are taking 
an interest in the motor car that augurs well for the 
future of the industry. The show is receiving thousands 
of visitors daily, and if only a tithe of these should 
interest themselves, directly or indirectly, in the new 
vehicles, there would still be plenty of promise of good 
business, while the growing belief of the public in the 
feasibility of a genera] system of mechanical road traction 
is a powerful factor in the vitality of the movement in 
France. There is no doubt that the trade in self-propelled 
vehicles is rapidly developing, and while these vehicles 
have become very popular in France, an idea of the in- 
creasing business will be gathered from the value of 
motor carriages exported during the past three years, the 
total having augmented from 1,749,850f. in 1898 to 
4,259,380f. in 1899, and 9,410,000f. in 1900. These 
figures exclude motor cycles, which form a consider- 
able proportion of the trade. Another proof of the 
expansion of the industry is the number of exhibits at the 
Paris show. There are altogether 627 mechanically or 
electrically-propelled vehicles, of which 432 are carriages, 
28 delivery vans, 52 underframes, and 115 motor cycles. 
Among the carriages themselves, a further subdivision 
may be made into big cars, light carriages, and the extra 
light vehicles known as voiturettes, these last named 
weighing up to about 300 kilos., while the light carriages 
range between 300 and 500 kilos. The characteristic 
feature of the show is the great predominance of the light 
carriage and voiturette. The big carriage is suffering an 
eclipse due to the absurdly high figures asked for such 
vehicles, and it has taken makers a long time to see that 
it is to their interest to sell a large number of cars with a 
reasonable profit, instead of offering them at prices which 
people will not pay. At a time when a small class of 
wealthy owners were buying high-powered cars for racing 
purposes, makers had as much as they could do to turn them 
out; but now that this demand has gone on diminishing, 
while the production has enormously increased by the laying 
down of extensive machine tool plants and the entrance 
of a considerable number of new firms into the industry, 
the conditions of the motor-car trade have entirely 


changed. Three years ago the established firms 
would scarcely give any attention to the light carriage; 
they were quite disposed to leave this to the cycle 
maker, who was trying to satisfy the demand for 
light and cheap cars by building them up with cycle 
parts and producing a variety of quadricycles and. voitu- 
rettes. These efforts were crude and for the most part 
unsatisfactory, and it was supposed that the light vehicle 
offered so little opportunity for mechanical application 
that it was hardly worth the while of the large firms, who 
were already busy manufacturing big vehicles, to make 
any attempt to meet the requirements in small and cheap 
carriages. As can be seen at the show, the voiturettes 
have since then undergone quite a remarkable evolution, 
and have settled down into definite types that appear to 
give quite as good results in their own limited way as the 
big cars. In view of this competition, the leading firms 
have been obliged to change their methods, and, finding 
that the public will only buy cheap cars, have considerably 
reduced the prices of their standard vehicles with motors 
of 8 horse-power and upwards, and some of them are 
beginning to cater for the custom of the average buyer by 
producing types of small carriages. 

This new development of the trade, however, does not 
imply that the big car is doomed. A distinction must be 
made between the popular car, that is to say, aclass of 
vehicle that comeswithin reach of the general public, and the 
large vehicles that are suitable for special services, such 
as the private carriage and the family brake or omnibus, 
and with the lowering of prices the trade in these vehicles 
is bound to go on increasing. Then there is the racing 
type of car, which enjoys considerable favour among a 
class of owners who combine sport with pastime. In 
racing trim it is devoid of everything which may unneces- 
sarily add to the weight of the car, but for the promenade 
seats may be fitted up at the rear, or a different form 
of body may be put upon the underframe. All the cars 
are, in fact, built with the underframe and body entirely 
distinct. There are very few makers who construct the 
whole vehicle themselves; they send the underframe all 
complete with the machinery to the carriage builder, but 
the arrangement depends to a large extent upon the size 
and position of the motor, so that the cars turned out from 
various works usually have a distinctive appearance. The 
machinery parts are made to template in different parts 
of the large factories which have recently been equipped 
with fine machine tool installations, and each maker has 
three or four standard sizes of underframes for motors of, 
say, 6, 8, 12, and 16 horse-power, the increased power 
being obtained simply by multiplying the cylinders, and 
the carriage body is secured to the underframe by means 
of bolts. The cars exhibited at the show differ materially 
from those turned out in the early days of the industry, 
when the only thing that distinguished them externally 
from ordinary carriages was the inelegant motor bonnet 
and the confusion of driving levers, one being necessary 
for each operation, and its truncated and incomplete 
appearance laid the motor car open to a great deal of un- 
favourable criticism. Makers would not build cars with 
motors of more than 5 horse-power, for fear that they 
would prove dangerous in the hands of owners who might 
be tempted to drive the vehicles at high speeds, but now- 
a-days carriages are turned out with more than five times 
that power, and they make far less noise and vibration 
than the original cars. In racing vehicles the motors 
develop from 16 to 20 horse-power and upwards, and one 
is under construction which will actually give 100 horse- 
power—of course by multiplying the cylinders—it is 
expected to be ready for the races that will take place in 
the spring. Im ordinary types of vehicles there is a 
tendency to reduce the nominal power of the motor 
because, mainly through a better utilisation of the gases, 
it has a higher efficiency, and with the improvements in 
gearing there is less power absorbed in transmission. 
Experience, too, has shown that it is by no means 
necessary to build motor cars upon the lines of other 
vehicles; in fact, the best results can only be obtained by 
breaking away from some of the traditions of the carriage 
builder and constructing cars to suit the different condi- 
tions under which they have torun. They are designed 
to travel at relatively high speeds, and are therefore 
subjected to considerable strains; consequently all the 
parts which have to resist these strains must be made 
very strong, and an increase in the power of the motor, of 
course, necessitates an increase in the strength of the under- 
frame and transmission gear. A great many accidents 
took place through the overturning of vehicles before 
makers saw that in following the lines of the ordinary 
carriage they were placing the centre of gravity too high. 
They are now lowering it as much as possible, and putting 
the machinery on a concentric underframe bolted below 
the main frame, which is mounted on wheels of small 
diameter. 

Taking the Mors vehicle as a typical example of big 
carriage construction, we find several modifications in the 
new 10 horse-power carriage exhibited by this firm. We 
see that the lengthening and lowering of the frame are 
carried as far as is practically possible. At one time 
most makers were accustomed to build their frames with 
channel or angle steel, but with the larger motive powers - 
and greater strains, the strengthening of a metallic frame 
to secure the necessary rigidity means a heavy increase 
in weight, and in vehicles of 7 horse-power and upwards, 
the underframe is nearly always constructed of wood re- 
inforced with metallic side plates. In the Mors car the 
frame has a length of about 8ft. and a width of 2ft. 6in. 
From this is suspended a steel frame of smaller dimen- 
sions by means of plates bolted to the principal frame. It 
supports the whole of the propelling mechanism, so that 
no part of the machinery comes in contact with the 
underframe to which the carriage body is attached. The 
motor consists of four vertical cylinders placed in a line 
with the axis of the vehicle, and working on the same 
shaft. The transmission is composed of a shaft carrying 
the spur wheel change speed gear, and the ends of the 
countershaft are connected by chains with the rear driving 
wheels. In order that the machinery may be lowered as 
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much as possible, the front axle undergoes a double pro- 
cess of bending, from the hub to the shoulder carrying the 
concentric frame, and then a further bend to provide 
room for the motor. The bottom of the motor case is 
Sin. above the surface of the road. The driving wheels 
are 2ft. 6in. in diameter, and the distance from the frame 
to the wheel is 1ft., this being necessary to give room for 
the chain wheel which is bolted to the spokes. The hubs 
are similar to those of artillery wagons, and have phosphor 
bronze bearings, while the length of the hub outside the 
wheel is 4in., thus giving a width over all of 5ft. 2in. The 
long tapered form of the body and the low centre of gravity 
remove any sense of incompleteness, and the carriage 
looks what it is, a motor vehicle, and a horse in front 
would seem as much out of place as before a locomotive. 

This type of carriage is the natural evolution of the 
racing vehicle, in which makers sought to put in the maxi- 
mum of power with the minimum of material, and this has 
resulted in the cutting down of weight and the designing 
of carriage bodies to offer the least surface of resistance 
to the wind. There is no question of comfort or con- 
venience ; it is merely a speed machine normally with 
two seats, but for the promenade two or four additional 
seats can be fixed up on a sort of platform at the rear of 
the vehicle. There is no room for carrying luggage, and 
such cars are merely intended for their owners to travel 
at high speeds and cover a distance from one point to 
another in the shortest time. There are very few makers 
who turn out racing cars which cannot be transformed 
more or less into promenade carriages. One such vehicle, 
however, is exhibited by Audibert et Lavirotte, of Lyons, 
in which the four-cylinder horizontal motor develops 
about 32 horse-power. Contrary to the usual practice, 
the underframe is built up of exceptionally big gauge 
tubes, and may be likened toa box girder, in the sense 
that there are two frames joined together by vertical and 
cross tubes. All the machinery is contained inside this 
frame. 
each of two cylinders, placed in the front part of the car, 
and power is transmitted by means of spur wheel gearing, 
the changes of speed being obtained by two trains of 
wheels, one fixed and the other sliding, so that the latter 
may be engaged in the corresponding fixed wheels to give 
the required speeds. The car has a wedge-shaped front, 
to which are fitted the radiators for cooling the water 
passing through the motor. The weight of this vehicle is 
1} tons. 

Other types of cars are those built for the promenade 
and for touring and family uses, and closely adhere to the 
designs of ordinary carriages. Nearly every pattern of 
carriage body is fitted to suit buyers, but for vehicles 
carrying six persons and more the types are narrowing 
down to the wagonette and brake. An example of the 
family car is the Crouan brake, which is remarkable by 
the extreme ingenuity of the mechanism. The motor 
has two horizontal cylinders placed transversely in front 
of the vehicle, the piston-rods working on one crank 
shaft. The electrical ignition is obtained by means of 
two circular contact pieces with metal sections of a 
special form, so that by varying the relative positions of 
the two discs the ignition can be advanced or retarded in 
a way to secure a very wide range in the running of the 
motor. This is done automatically by the engine itself, 
according to the resistance it has to overcome, and at 
the same time it regulates the strength and volume of 
the gases, so that when running slowly a more powerful 
mixture is obtained than when running at high speeds, 
and in this way the increased power of the piston stroke 
compensates for the diminishing energy stored in the fly- 
wheel. The transmission is done by a pneumatic 
arrangement consisting of fast and loose trains of spur 
wheels, which are always engaged, and each loose wheel 
revolves against a disc fixed on the same shaft. Between 
this disc and the spur wheel is a leather disc, which is 
forced outwards by air pressure against the wheel with 
sufficient force to make it turn as if it were keyed to the 
shaft. The displacement given to the leather disc is 
scarcely more than a millimetre, and the pressure put 
upon it is so great that the loose wheel is carried 
round, whatever may be the resistance put upon 
it. It is claimed that this system will work 
equally well in an oil bath. The internal com- 
bustion engine is almost generally employed for large 
carriages. There are several electrical vehicles in the 
show, and a large number of such carriages are employed 
in Paris by people to whom economy of upkeep is not an 
important matter, but an American firm selling electric 
carriages in Paris agrees to recharge batteries, and replace 
them when worn out, at a uniform cost of 200f. a month. 
The electric cabs which were recently in public service in 
Paris have been withdrawn after running for about 
eighteen months, because the batteries were not of sufti- 
cient capacity, and it was impossible to work the cabs at 
a profit, and the company are now waiting for a more 
suitable type of accumulator before resuming the service, 
which event may possibly not take place for an indefinite 
period. Steam is not making much headway for the 
propulsion of ordinary carriages, for there are only three 
firms exhibiting vehicles propelled in this way — the 
Gardner-Serpollet, the Chaboche, and the American 
Locomobile. Steam is being confined principally to the 
large vehicles of the omnibus and wagon type. In the 
two French vehicles the boilers are fired with ordinary 
paraffin, and in the American carriage with petroleum 
spirit. The Serpollet is the only system which is meet- 
ing with any favour among French buyers. 

In the small carriages we see most, if not all, of the 
characteristics of the big vehicles, except that the lighter 
strains, as well as the necessity of reducing the weight as 
much as possible, have resulted in makers adopting 
different methods in the construction of unde es, 
and have also at the same time given them greater 
latitude in the way of power transmission. Systems 


which have been abandoned on the big carriages because 
they absorbed too much power, or else were not sufficiently 
reliable, can be very well employed on light carriages, 
and a great many of these vehicles use the belt or the 
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universal jointed shaft. The belt has a considerable ad- 
vantage as regards smoothness in starting and eer 
and “giving” to any sudden resistance, which woul 
otherwise put an enormous strain on the vehicle, but this 
superiority is lost in the liability of the belt to scratch 
and become deteriorated by contact with oil from the 
machinery, while this system is very cumbrous when it is 
necessary to have three or four pairs of pulleys, and in 
some carriages even a separate belt is employed for each 
pulley. The tension is obtained easily enough, either by 
jockey pulleys, or by slightly displacing the driving axle, 
asin the case of the Georges Richard car, or pushing 
forward the movable front part of the frame carrying the 
motor and shaft, which is connected by a belt with the 
pulley on the rear axle. The difficulty with the belt is to 
give it sufficient protection. The universal jointed shaft 
is much more largely employed than the belt, on account 
of its neatness and the facility with which every part of 
the gearing can be enclosed. The majority of the 
makers, however, simply copy the systems in use on big 
carriages—that is to say, a combination of the friction 
clutch, fixed and sliding trains of spur wheels for the 
change speed gear, and chains from pinions on the ends 
of the countershaft to the driving wheels. The direct 
gearing of the motor on to the driving axle, through 
the medium of a throw-out gear and a change-speed 
gear is now confined almost entirely to the lightest 
forms .of voiturette constructed upon the _ cycle 
pattern, and in nearly all the small carriages the 
motor is carried in the front part of the vehicle. 
Some of the firms who have never built anything else but 
carriages with rear motors are now beginning to satisfy 
the public taste by turning out vehicles with the motors 
in front, and the Société des Automobiles Peugeot show 
for the first time a small carriage of this type. The 
mechanism is exactly the same as in their ordinary 
carriages, except as regards the position of the 5 horse- 
wer horizontal engine. All the types of light vehicles 
have settled down to what are called the tonneau and 
spider. Both of them have two fixed seats looking 
forward, and in the tonneau two other seats, usually 
removable, are arranged upon the plan of the wagonette, 
and in the spider there is only one additional seat 
attached by means of four bolts. When required these 
back seats can be removed to provide room for luggage. 
Some of the firms are also showing small military 
carriages, and one of these is exhibited by the Gladiator 
Company fitted behind with a case for carrying the 
officer’s impedimenta. This is propelled by a 3} horse- 
power water-cooled Astér motor. Some of the firms 
exhibit light carriages in the form of private cabs for the 
use of doctors and other professional men. 

The great difficulty which manufacturers of voiturettes 
meet with is in devising some new type of motor. The 
possibilities of originality in this direction appear to be 
extremely limited. Among the hundreds of different 
vehicles we have examined, the only examples of horizontal 
motors we can call to mind on light carriages are the 
Peugeot, a single-cylinder horizontal motor by Gillet- 
Forest et Cie., and a vehicle with a Bardon engine, in which 
the gases are exploded between two pistons, and the power 
is transmitted from the motor shaft to the countershaft 
by bevel gearing. Other makers employ two cylinders 
arranged V shape, but the great majority rely upon the 
standard Astér, Buchet, De Dion, Soncin, and other 
motors, which, being devised originally as air-cooled 
motors for tricycles, have been augmented in power for 
the requirements of small carriage builders by enlarging 
the bore, lengthening the stroke, and increasing the rate 
of running until they now work up to as much as 2000 
revolutions a minute. This, of course, has necessitated 
very efficient water jacketing. An example of these 
vehicles is the new Gladiator voiturette, which has an 
Astér motor of 6 brake horse-power. It has a bore of 
110 mm., and a stroke of 88mm. The consumption is 
said to be eight litres of petroleum spirit per 100 kiloms., 
and the tank carries 25 litres. The water tank has a 
capacity of 20 litres, and it is claimed that with this 
supply the car can run 200 kiloms. without a stop. The 
length of the wheel base of the vehicle is about-5ft., and 
the weight, in running order, is 450 kilos. The front 
wheels are 25in. in diameter, and the driving wheels 27in. 
The cars are all, without exception, fitted with pneumatic 
tires, not only as a means of preserving the vehicle from 
the shocks, which increase enormously with the augment- 
ing speeds, but also of economising power, for without 
pneumatic tires the power of the motor would have to 
be increased at least 25 per cent. They are costly, and 
constitute a no small item in the upkeep of a large 
vehicle ; but until something cheaper and equally efficient 
is found to replace them, pneumatic tires will be indis- 
pensable on motor cars. In another article we propose 
dealing with the improvements that have been carried 
out in motors, underframes, and transmission gears. 


EXPRESS PASSENGER ENGINE, NORTH- 
EASTERN RAILWAY. 


In our impression for February 2nd, 1900, we published as 
a supplement an .engraving of the very powerful North- 
Eastern express locomotive, No. 2015. Ten of these 
engines were built in one group for working the heavy East- 
Coast traffic between York and Edinburgh. We now publish 
as a supplement sectional dimensioned drawings of these very 
fine engines. It will be enough to say now that the cylinders 
are 19in. by 26in., and the driving wheels are 6ft. 10in. 
diameter. The total heating surface is 1527 square feet, and 
the grate area 20 square feet. These engines have given great 
satisfaction. 


Ay electrical power plant is to be built by the Com- 
munal Council of Amsterdam, Holland, and the sum of £520,000 
has been voted for this and other electrical work. The list includes 
the central power station, a tramway system thirty miles long, the 
electric lighting of the city, and the supply of motive power. The 
central station is to have a capacity of Bb00 horse-power, of which 
6000 horse-power will be at once provided for, The power must be 
conveyed on the underground system, 


THE GANZ SYSTEM OF ELECTRIC TRACTION, 
(From our Special Commissioner.) 

THERE has been described in the last article the use 
made of compressed air to operate the safety appliance 
preventing the trolleys being in contact when the only 
part of the leads accessible to the drivers is uncovered, 
In future railways on this system Messrs. Ganz intend 
to use compressed air for a variety of purposes, and 
especially as means of working all the gear that has to be 
manipulated by the driver. The air is stored in a 
cylindrical reservoir, and pumped into this by a two or 
three-throw pump driven by a inductor 
motor. This motor is stopped and started by an ordinary 
spring-fork switch operated automatically by the air 
pressure itself acting on the piston of a governor 
cylinder and upon its admission valve. As soon as 
standard pressure is reached the switch cuts out quickly, the 
sudden throw being throughout the whole range of motion 
of the fork, and the air pumps being immediately stopped. 
As the pressure in the reservoir gradually falls towards the 
lower permitted limit, the fork rises again gradually until 
its front edges are about to come into contact, at which 
critical position the mechanism brings into effective action 
the pull of a metal spring, which quickly throws the 
switch fully into contact gear. The pumps now start 
again, and raise the reservoir pressure once more to 
standard. The amount of horse-power so spent depends, 
of course, upon the number and character of the opera- 
tions performed by means of compressed air, and, 
although the bulk of it is naturally spent in the brake 
cylinders, still the power so spent in the Vattellina in- 
stallation is no gauge of that to be spent on future 
railways. 

With 3000 volts in overhead trolley lines, naturally 
safety appliances assume first-classimportance. Regard- 
ing this question, the recent accidents at Liverpool are 
not without their important and easily-deduced lessons. 
They show that if a man be exposed to the passage of a 
500 or 700-volt short-cireui continuous current for 
more than a fraction of a second agonising damage is 
done which is to the victim probably worse than simple 
death. There is a chance of recovery from the damage, 
but in that case the painful agony is prolonged for hours 
or days, while in the case of death it is prolonged for a 
certain very horrible time—it may be minutes, or hours, 
or days. In the case of exposure to a 3000-volt short- 
circuited current—of course, alternating—there is not 
much chance of avoiding death, but at least the death is 
so instantaneous as to be merciful, and probably, to all 
intents, painless. The main conclusion to be drawn is 
that, properly considered, absolutely reliable safety 
appliances are as essential in using 700 as in using 3000, 
or any other high voltage. When one goes above 400 or 
500, any elevation of voltage, be it small or great, above 
about this limit, demands equally the provision of safe- 
guards as absolute as human ingenuity can make them. 
Now it is an undoubted fact of present practice that the 
safeguards provided for 3000 or any similar high voltage 
are in an almost infinite ratio more thorough, complete, 
and efficient than those provided for from 500 to 800 
voltage. In London the Deptford supply is an illustra- 
tion of this fact that has stood for many years in public 
view. The number of accidents in connection with this 
installation has been comparatively small. For the future, 
even although engineers and the general public become 
well aware of the above stated equal need of precautions 
against low and high voltage, it will almost certainly re- 
main true that much greater and more reliable safe- 
guards will always be employed with high than with low 
voltage, and that, therefore, high voltage will remain, not 
only the more merciful, but also the safer. 

In the Ganz system accidents from breakdown of the 
trolley wires, or their cross suspenders, are provided 
against in the following way. Each cross suspender 
carrying a feeding conductor is passed through a copper 
ring of, say, 8in. diameter, supported upon a light insu- 
lating bracket, at about Sin, or 9in. from the attach- 
ment at the side of the tunnel. This ring is the 
terminal of a stout short - circuiting copper wire. If 
a trolley wire, or a cross-suspender, breaks from 
any reason, there is, in the first place, a flash across 
the broken conductor section; but this takes place 
at the instant of breaking, when necessarily’ all the 
wires are still approximately in their original high- 
level positions. Immediately after breakage the whole 
suspensory system sags heavily and suddenly throughout 
a long length of the line, and this almost instantaneously 
brings the feed-conductor of the section into contact with 
the short-circuiting copper ring. Thus a short circuit 
through an inaccessible route is established several 
seconds before any of the wires can have fallen on the 
rails or other earthed conductors. The short-circuited 
current melts out safety fuses, which at once cut off the 
whole section. At the same time the trolley wires 
behind the accident become incapable of supplying power 
to any following train, which therefore cannot be driven 
into the neighbourhood of the breakdown. In a tunnel 
there is no question of other wires breaking and falling 
on top of the trolley wires. In an open-country railway, 
all telegraph and telephone wires are crossed buried 
underneath the railway and well insulated. In and 
immediately beyond stations everything except the trolley 
wires is well covered with insulation, and a complete net- 
work of guard wires prevent any accidents with the 
trolley lines. 

Another element of safety in this system is that no 
train can obtain from the wires power to drive it unless 
the Westinghouse brake apparatus be in working order, 
at least, in so far as such good working order depends 
upon the proper and sufficient supply of air pressure, 
because, as has been explained, if this pressure fail the 
trolleys cannot be lifted into contact. The system also 
lends itself with special ease to the establishment of a 
complete and particularly efficient block system, the 
driver of any train being deprived altogether of power to 
run on to any section which is signalled against him, and 
of power to bane any section which the signals do not 
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give him permission to leave. The signals switch on the 
potential to the trolley wires of each section only when 
it is intended that driving power should be taken by a 
train on this section. Thus also, as regards safety in 
stations, it is necessary that the trolley wires in the 
station should be alive only at the time when a train is 
starting out of the station ; they may, after it has cleared 
out, be left dead until the time for starting the next 
following train. 

For the line at Lake Como the motor cars are 18°1 m. 
long in the carriage body, and 19 m. = 62}ft. over the 
buffers. The car rests on two bogie trucks placed 
11} m. between bogie pins, each truck having a wheel 
base of 24m. Without passengers they weigh 50 tons, 
including the motors. The wheels have 1°17 m. diameter, 
while those of the electric locomotives supplied to the 
same line have 1°4 m. diameter. The locomotive motor 
weighs 3°8 tons, its rotor weighing about 14 tons. The 
motor car motors, with the smaller size of wheel, weigh 
34 tons approximately. Each cascade pair of these 
latter develop a full-load horse-power of 150, while the 
high-tension motor by itself, when. running at full speed 
with the low-tension motor cut out, gives about the same 
horse-power. Thus, 300 horse-power are developed in 
one truck carrying two pairs of motors, or 600 horse- 
power = 450 kilowatts on one train with front and rear 
driving cars. The momentary overload which these motors 
are capable of dealing with without damage to themselves 
is at least four and a-half times the normal full load. 

As previously stated, the cylindrical face of ‘the rotor 
is toothed, the core being of stamped mild iron sheet 
built up and insulated between the sheets in the usual 
way. The air space is very small,not more than 4mm. or 
5mm. The rotor runs on bearings of ample length and 
specially large diameter, which are continuously flooded 
with oil. Large leather ring caps keep the oil from run- 
ning to waste and from reaching any of the insulation in 
either rotor or stator. The larger circumferential edge 
of each leather cap is fixed oil-tight to a flange on the 
stator frame, while its smaller circumferential edge is 
cupped inwards and bears upon the running surface of the 
hollow rotor shaft with a pressure regulated by a light 
internal steel band tightened up by a small screw union. 
The internal diameter of the Bed rotor is over 8in., 
and is lined with brass sheet. Outside this sheet the 
inside of the core is slotted longitudinally to make three 
recesses, in which lie the cables leading from the wind- 
ings to the three collector rings. These rings and their 
carbon-block brushes are entirely encased in a close- 
fitting cast steel case, on which a small inspection cover 
is bolted. The rings are situated at one end of the rotor, 
while at the other the end-plate of the core, which is a 
flange on the cast steel tubular body, is splayed out on 
one side so as to give two substantial driving horns, 
marked R, Ry, in the annexed Fig. 3. This figure is 
merely diagrammatic, and is not intended to give the true 
proportions of the various parts of the mechanism. The 
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weight of this driving extension of the flange on one side is 
carefully balanced by a counterweight cast on the opposite 
side, but not shown in the diagram. At R, R, are pinned 
to the flange two parallel links of equal lengths stretching 
to 7, r,, where they are pinned to two bell cranks of equal 
size and form. The centres or fulcra D, D, of the bell 
cranks are placed each to the left—as viewed in the 
diagram—of its link Rr, so that the two cranks have 
dissymmetrical positions relatively to the driving shaft 
and wheel. Their lower arms are linked together by the 
coupling rod L; Lg, while the fulcra D, D, are pins upon 
bosses in two. specially stiff spokes of the wheel. The 
boss, or nave of the wheel, is keyed in the usual manner 
tothe axle, which passes through the hollow rotor shaft ; but 
the rotor and the wheel are connected only by the linkage 
just described and through the body frame and the bear- 
ing springs. The bore of the rotor shaft is more than 
4in. greater than the diameter of the axle passing 
through it. The axle runs in axle-boxes sliding vertically 
between ordinary horn-plates. It carries the weights of the 
body frame, and of the motor, including the rotor run- 
ning on bearings fixed in the motor casting and there- 
fore fixed in the body frame, and also of the whole car with 
its passenger load, through the axle-boxes and bow leaf 
springs and shackles in the ordinary locomotive fashion. 
This linkage enables the rotor, running in such fixed bear- 
ings, to drive the wheel while leaving the wheel and axle 
free to rise and fall in the horn-plates in obedience to the 
varying bearing spring pressure. Considering the wheel, 
and therefore the joints D, D,, to be held fixed, and under- 
standing that the link length L, L, is made equal to D, 
D, and also equal to R, R., it is clear that the bell 
cranks are constrained to turn on their pivots only 
through equal angles, that the link L, Ly keeps always 
ance to D, Dy, that the geometrical line 7; 7, also 
keeps always parallel and of equal length to D, Dz», 


and therefore also of equal length to R, R, Thus the 
geometrical figure R, R, r, 7, remains always one in 
which opposite pairs of sides are equal and therefore 
parallel. In other words, the rotor flange swinging on 
the base 7; 7, by the equal links 7, R, and r,R, keeps 
R, R, parallel to 7, 7,, and therefore also parallel to D, D,, 
the line joining the bosses on the wheel. Two lines, one 
R, R, fixed in the rotor flange, the other D, D, fixed in 
the driving wheel, are kept continuously parallel. This 
means that the wheel is rotated continuously and exactly 
in correspondence with the rotor. But the swing of 
R,7 and R.r, permits translatory or non-rotative dis- 
placement of the wheel parallel to R, R,; while the swing 
of the equal and always parallel crank-arms D, r; and 
Dz permits translatory displacement perpendicular 
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The wheel thus driven drives the other wheel keyed on 
the other end of the axle through the axle. The rotor 
has a driving flange at one end only. At each instant 
one of the two links R,7; and R, r, acts by thrust and 
the other by tension. The two stresses in them are 
always of equal magnitude, so that the rotor always 
drives by a pure force-couple. The wheel is acted on by 
a force-couple of equal amount, the equal and opposite 
forces acting through the points D, D,. Each of these 
forces is directed along the line joining D, with the inter- 
section of Rr with LL. This pair of forces is thus of 
varying magnitude and varying leverage, but their couple- 
moment remains always equal to that of the thrust and 
pull through the links R, 7, and R, 75. 

This linkage illustrates prettily an interesting and im- 
portant relation connecting the geometrical form and the 
dynamic action of mechanisms. The geometrical form 
produces only rotary constraint—it constrains the two 
parts to rotate together—but leaves them free to suffer 
translatory displacement. The dynamic result, or neces- 
sary concomitant, is that only a force-couple drive 
between them is possible ; the one part cannot produce 
any resultant bearing pressure upon the other. The 
actual bearing pressures at the bearings of the rotor are 
wholly due to the weight of the rotor, and not at ail due 
to the driving forces exerted. The bearings should 
therefore run very freely and smoothly—although it must 
be admitted that some variation of direction of bearing 
pressure is favourable to lubrication. 

Let us now consider a comparison between the general 
commercial advantages—that is, those (1) governing the 
cost in initial outlay, (2) the annual cost of up-keep, and 
(3) the annual working costs—of this system and of 
traction by continuous-current motors. In favour of the 
latter there must be at once conceded a less expenditure 
on safety appliances and special constructions aiming 
at such safety and at the higher insulation required with 
high potential. Up to the sub-stations there is not much 
need to make comparisons, because alternate current 
may in both cases equally well bring the energy into 
these sub-stations at any tension preferred, the practicable 
tension being equally high whatever kind of motor be 
used on the train. It is, however, proved that for rail- 
ways of considerable length and heavy traffic less maxi- 
mum power is required in the central station with the 
Ganz high-tension distribution than with the necessarily 
low-tension continuous-current distribution, the ratio of 
maximum to average load at the central station being 
less. This, of course, reduces in corresponding propor- 
tion the whole cost of the central power station and of 
the mains between it and the sub-stations. The statistics 
of three continuous-current lines in the neighbourhood of 
Buda Pesth of lengths varying from 6 to 8 kiloms., 
give the ratio of maximum to average load as ranging 
from 1°7 to 2°9; and Herr Kando calculates that on a 
line 15 kiloms. long, with a less dense traffic, namely, a 
train in each direction every 1} hours, this ratio would 
become as much as 7. In this calculation he allows 35 
watt-hours expenditure of electric energy per ton-kilo- 
metre travelled, this figure being furnished by the 
statistics above referred to. With high-tension distribu- 
tion the independent sections can be of much greater 
length, upon which the variations of power demanded 
are levelled up and averaged to a greater degree. 

The next contrast to be noted is the greatly diminished 
number of sub-stations needed with high-tension delivery 
from these stations. The whole of the Inner Circle, 
London Metropolitan, could be worked from five sub- 
stations, all supplied from one power-house. Again, in 
the sub-stations the rotary converter from alternating to 
continuous current disappears, and with it all running 
machinery and all need of attendance. It is unnecessary 
to remark upon the very large saving thus effected in all 
the three sub-divisions of cost mentioned above. But 
there is here a larger ratio of saving than appears at first 
sight, because stationary transformers are capable of 
passing without damage a very much higher temporary 
overload than are rotary converters with their trouble- 
generating commutators. These latter should not be 
exposed to more than about 50 per cent. overload even 
momentarily ; whereas at least a five-fold load is safe 
in the former continued for two or three minutes. 
Herr Kando makes what appears to be a conservative 
estimate in saying that the normal watt power of a 
stationary transformer, used in a sub-station to deliver 
three-phase current energy to a railway trolley line at 
3000 volts, needs to be only a little more than one-third of 
that of a combination of transformer and rotary con- 
verter to deliver the same average power in the shape of 
continuous current. 

Next as to the transmission from the sub-station to 
the motor car, Herr Kando makes the following com- 
parison of the copper sections required in the overhead 
trolley lines. Taking cos ¢ as ‘85 in the three-phase 
system at 3000 volts, the current required in each of the 
wires bears to the current needed for the same horse- 
power with 700-volt continuous current the ratio 

700 
8000 x 0°85 xX V3 
Taking the ratio between the R C? loss and the horse- 


power transmitted as properly the same in the two cases, 
and considering that the transmitted horse-power and 
the length of transmission have to be the same in either 
case, this consideration makes R inversely proportional 
to C2 or the copper section directly proportionate to C*. 
Thus, if this R C? loss occurred in one wire only in each 
case, the proper sections would be in the ratio of 1 to 
6°32 = nearly 40. But the three-phase system involves 
loss in two overhead wires, and the loss in each should 
be, therefore, only half that in the one wire of the con- 
tinuous-current system. This gives each wire of the 
former a section of 5, or the two together a section of 
} that of the single wire needed for continuous current. 

n this calculation the loss in the earth return is left out 
of consideration in each case. It is hardly necessary to 
emphasise the importance of saving ;°5 of the copper 
cost in the trolley lines. Actually, the trolley wires used 
are 8 mm. in diameter, or the ordinary ;in. tramway 
wire. The full load current for one train taking 450 kilo- 
watts sent along wires of this size would give a current 
density of under 1000 ampéres per square inch. 

It may be fairly questioned whether the above prin- 
ciple of equal percentage RC? losses of transmitted 
horse-power in the two cases forms the truest basis of a 
comparison of the desirable cross sections on the two 
systems. The doctrine of minimum total expenditure 
in cost of waste power together with interest, &c., on 
initial outlay, gives for each set of circumstances a defi- 
nite current density. If the current density were to be 
taken the same in the two cases, the relative copper 
sections would be as 1 to 3°15 instead of as 1to 10. No 
doubt the factors are considerably different in the two 
cases, and a ratio of more than 1 to03°15 would be more 
correct. But however this may be, the above calculation 
of saving based upon a section only 75 of that needed 
for continuous current, in so far as it is incorrect, gives 
an errorin the direction of underrating the possible saving 
in total annual cost. It does not include any saving 
in the cost of waste R C? power, but contemplates, on the 
contrary, only a saving in weight of copper used ; whereas 
if the last explained principle of designing the section 
were adopted, the extra saving in this direction would 
more than counterbalance the diminution of the saving 
on interest, &c., on copper outlay due to the use of the 
larger section. 

The induction motors, coupled as described to the 
driving axle, present decided advantages in respect of 
mechanical efficiency and minimisation of cost of main- 
tenance and repairs. There is no gearing except the 
simple linkage mentioned; there is no pressure on the 
bearings except that due to the 1} ton weight of the 
rotor; there isno commutator. All high-tension con- 
nections are fixed; the connecting rings pass current 
only during the first half period of acceleration and 
during the first period of retardation, and during these 
periods, although the current passed may be consider- 
able, the potential is very low. 

The mechanical advantage of having all the bearings of 
the machine fixed in one rigid body frame will be appre- 
ciated by those engineers who have studied the losses of 
power and the costs of wear in machines in which this 
desirable fixity of relative positions of all the bearings is 
not attainable. 

I am not at liberty to mention at present the figures in 
connection with the central generating station proposed 
for the London Metropolitan. The engines used by 
Ganz and Co. to drive their alternators are made by 
an English firm, Messrs. Nicholson, in Buda Pesth. 
These engines employ superheated steam, and their most 
noticeable characteristic is the use of a rolling valve-lever 
gear, similar in principle, although very different in con- 
struction, to that exhibited in Paris on the engines of 
Stork Brothers, of Hengelo, in Holland. Nicholson was 
one of the first, if not the very first, engine builder to em- 
body this excellent principle in valve gears. 

In continuous-current railway motors the large starting 
torque required is obtainable only by the passage of a 
heavy current through the armature, so that the copper 
section of the armature winding has to be greatly in 
excess of that needed for the normal working horse- 
power. Moreover, this large torque is useful only in 
proportion to the rail adhesion on the one pair of wheels 
driven by the motor, so that a load has to be heaped on 
to this one pair of wheels greatly in excess of what can be 
utilised in developing adhesion after the start. In Messrs. 
Ganz’s cascade system during the start the.load producing 
rail adhesion is distributed over four wheels instead of two. 
Moreover, the starting electromagnetic torque is divided 
between two motors instead of being concentrated in one, 
whereby the windings are greatly relieved in respect of 
extra heavy current needed for starting as compared with 
that needed for normal or average running. 

My ‘attention is called to the fact that I have not 
mentioned the periodicity of the three-phase current used 
on Messrs. Ganz’s Valtellina line. The current generated 
at the central station is fifteen per second. When 
running synchronously, the high-tension motors make 
300 revolutions per minute. In the rotor of the same 
motor the periodicity of the induced currents varies 
according to the slip. During the start, when the high- 
tension is switched into ‘‘ cascade” connection with the 
low-tension motor, after the speed has risen to “ half- 
speed,” or 150 revolutions per minute—above which 
speed this cascade connection ceases—the periodicity of 
the currents in the rotor or secondary of the high-tension 
and in the stator or primary of the low-tension, is about 
7} per second. These are full (+ —) periods, and these 
figures refer to motor cars. The speed of the locomotive 
motors is 125 revolutions per minute. The Valtellina 
locomotive motors are not geared in cascade; they are 
all high tension. 


Tue entries for machinery, implements, &c., for the 
forthcoming show of the Bath and West and Southern Counties 
Society pry Sone sl close on March 13th. The show will be held 
from May 22nd to 27th inclusive, 
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PRIME MOVERS AT THE PARIS EXHIBITION. 
No. XVIII. 
DUTCH SECTION.—STORK FRERES ET CIE. 

Hoxtayp exhibits very little in the mechanical sections 
of the Exhibition, but what she does show is of a highly 
interesting character. Her most important exhibition is 
a horizontal compound engine, of 600 indicated horse- 
power, by Stork Fréres ef Cie. This engine is an im- 
portant contribution to the collection of steam plant in the 
Champs de Mars from several points of view. Through- 
out it is a specimen of original and skilful design, and 
any really original effort made with technical skill is 
always productive of some instructive results. In par- 
ticular, the valve gear of this engine is extremely simple, 
and hasa form quite different from that found on any 
other engine in the Exhibition, although based on similar 
geometrical principles to those of certain engines we 
have mentioned in the Hungarian and Austrian sections. 
Again, the engine is specially designed in almost every 
detail for use with highly superheated steam, and also 
employs a method of using this steam, which is original, 
we believe, with this firm. 

The work done is of the usual kind here, namely, the 
supply of electric current; and the dynamo occupies its 
usual place, namely, on the main shaft between the two 


Fig.2. 


crank bearings, the two cylinders lying parallel to each 
other and working on cranks placed at 90 deg. from each 
other, the high-pressure crank leading. The crank shaft 
main bearings have each 230 mm. diameter by 490 mm. 
length. The cylinders are 530 mm. and 875 mm. in 
diameter, giving a ratio of volumes 2°68. The normal 
cut-off in the high-pressure cylinder is about quarter, so 
that the total ratio of expansion does not greatly exceed 
10 in normal working. ‘The steam is admitted at 10 
atmospheres, and in the superheater it is heated to 
420 deg. Cent. = 788deg. Fah. It is, however, not used 
at this temperature in the cylinder, but on its way thither 
passes through the tubes of a receiver, round about whose 
tubes the exhaust from the high-pressure to the low- 
pressure cylinder passes. This steam is thus re-heated 
before reaching the large cylinder by heat received from 
the superheated boiler steam on its way to the valve 
chests. The temperature, 200 deg. Cent., is thus reached 
by the intermediate steam, while the admission steam is 
cooled from 420 deg. to 350 deg. There are no steam 
jackets on either cylinder. The stroke is 1 metre and 
the speed 110 revolutions per minute. This makes the 
mean piston speed 730ft. per miriute, and under these 
conditions 600 horse-power is indicated in the cylinders, 


and this is produced with a steam consumption of 
4} kilos. = 9°9 lb. per indicated horse-power hour. 


Figs. 1, 2, and 3 are elevation, plan, and cross-section, 
showing the general arrangement of the engine. 

Figs. 4 and 5 show longitudinal and cross sections of the 
intermediate receiver, in which the initial steam is cooled 
before admission to the valve chests. 

Fig. 6 is a longitudinal section, and Fig. 7 a cross-sec- 
tion of the high-pressure cylinder. Fig. 10, 11, and 12 are 
sections to larger scale of the lift mechanism of the low- 
pressure valves. This shows the speciality of the 
construction more clearly than the drawing for the high- 
pressure cylinder, which is complicated by the connection 
to the governor. In this connection thereis nothing very 
special requiring a drawing to explain. Tig. 5 is a 
diagram giving the valve-lift co-ordinated with the piston 
stroke, for various cuts-off, as obtained by this mechanism. 
Figs. 8 and 9 are enlarged drawings of the patterns of 
valve employed. 

From Figs. 4 and 5 it will be seen that the receiver is 
composed of a nest of horizontally-disposed tubes, 
each tube being bent into two parallel straight lengths 
whose ends are inserted in the upper and lower 
halves of one tube plate, which forms one side of 
a box divided by a horizontal diaphragm into an 
upper and a lower chamber. The high-pressure steam 
from the superheater enters the upper chamber 
and escapes, after passing through the tubes from the 
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lower one. Its passage is controlled by a double piston 
yalve, which in different positions either allows the 
steam to pass direct without circulating through the 
tubes, or else compels it to pass through the tubes and 
ive up heat to the receiver steam filling the space 
round the tubes. When the extra superheat needed for 
this process is from any reason temporarily unobtainable 


| 


| and the upper part of one of these branches is seen in 

section at Sin Fig. 7. The two exhaust branches unite 
| below the cylinder in a more direct course, and these 
| branches are also kept well separated from the cylinder 
| body. The valve seats are of cast iron, and are let into 
| the recesses prepared for them with an easy fit, being 
' held down by studs passing through long bronze nuts. 


Fig. 3. 
CROSS SECTICN THROUCH CYLINDERS 


the valve may be fixed in the former of these two positions, | 
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From Figs. 8 and 9 it will be seen that these valves, which 


and ordinarily its port opening is adjusted automatically | are made of the same quality of special cast iron as are their 
by the pressure of the intermediate receiver steam. In | seats, are double beat equilibrium with narrow flat seats, 
this re-heating receiver there are seventy-six tubes, each | 4mm., or jin., wide. The total horizontal section of the 
about 6 m. lung, and 87 mm. diameter, giving a total | valve with its ribs and boss is made nearly the same as that 


heating surface of 45 square metres. The tubes are of | 


of the seat, so that, there being the same quantity of metal | 
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steel, and the tube plate of rolled boiler plate. In Figs. 6 
and 7, longitudinal and cross sections of the high-pres- 
sure cylinder, it is to be noted that great care is taken 
to isolate from the body of the cylinder all the parts 
containing hot steam. The admission valves are placed 
at the top of the cylinder and open upwards, as seen in 


Fy g 4 
INTERMEDIATE RECEIVER 


in each to be heated by contact with the same steam, the | 


expansion of the two is equal. This result is not obtained 
by an exact equality of the two sections; the thickness 
of the body of the seat has been experimentally increased 
until the desired equality in the two expansions was 
obtained. In the glands of the valve rod, hard cast iron 
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themselves bored to a slack fit upon the rod. 
Their outer surfaces are grooved for the insertion of a 
small piece of asbestos cord-packing. This form of pack- 
ing is said to give perfect steam-tightness under great 
variations of temperature. The valves close under the 
pressure of a very strong spiral steel spring contained in 
an ordinary air dashpot, as shown in Fig. 11. 

Fig 6 shows that the end flanges of the cylinders C C C C 
are kept out of contact with the passages containing hot 
steam. At B B it will be noted that the front cover is 
heat-insulated from the guide-bar part of the frame. 
These two are bolted together through bosses of very 
small section, and jointed together in such a way as 
or the one free to expand while the other remains 
cool. 

In Figs. 3 and 12 is shown the character of the valve gear, 
which has no trip and is entirely positive. The side 
shaft W is driven by bevels from the crank shaft. In 
the case of the low-pressure cylinder, shown in Figs. 2 and 
3, one excentric at each end drives both exhaust and ad- 
mission. The exhaust is driven from a pin on thea 
excentric sheaf by the connecting link oscillating the lever 
€;, which rocks on the fulerum /,;. The inner end of this 
lever is curved on its upper surface, and this curved sur- 
face rolls on the flat under-surface of the lever e,, ful- 
crumed at /,. The point of contact travels from ¢, to 
t, during the lift, which so changes the ratio of the 
leverages that the lift begins very slowly, and rapidly 
acquires a high velocity. 

A tail pin at the top of the excentric sheaf, is 
guided in a circular arc by a bell -crank radius rod. 
The motion is taken- off this rod at a _ point 
such as allows the radius to be placed at right 
angles to the connecting link at the time when the 
greatest lifting force is exerted, but also permitting the 
small ‘correction’ that is usually needed in all valve 
gears to be introduced at this point in a simple manner. 
At the time of greatest lifting force the link stands 
also at right angles to the primary lift lever for 
the admission valve. This lever, fulerumed at Lg, has 
a curved upper surface bearing, with a very nearly pure 
rolling contact, on the flat under-surface of the secondary 
lift lever fulerumed at L,. The point of lifting contact 
| rolls from T, to T, during the lift, and the change of 
| leverage ratio so obtained gives a very slow velocity to the 
valve at the first instant of lift, but increases this velocity 
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eminently simple. The result is easily modified as may 
be desired by properly designing the curvature of the 
lifting surfaces of the primary levers, and properly placing 
their fixed fulcra. When correctly adjusted it works 
smoothly and comparatively silently, and kinematically 
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Fig. 9; the exhausts at the bottom also opening 
upwards, but with their seats inserted from below, 
‘as seeu in Fig. 8. Fig. 7 is a section through the 
valve chests, and therefore the lower part of the admis- 


SECTIONS OF THE HIGH-PRESSURE CYLINDER 


rings are used as packing. A series of five rings forms the 
complete packing. Three of these are split and are bored 
to a tight fit on the rod so that they cling to it, being slightly 
sprung open by the pressure of the rod surface. These 
three are turned to a diameter somewhat less than the 


| it appears capable of giving an actual valve lift-and-fall 

| motion containing all the elements that are desirable. 

| On the high-pressure side of the engine there are two 

excentrics at each end of the cylinder, and the shaft gov- 
ernor is mounted between these two pairs, as seen in plan 


section. It branches to either end of the cylinder, as | bore of the gland. The two other rings are left solid— | in Fig.2. One excentric of each pair is keyed to the shaft 
‘seen in Fig. 6, at the level of the centre of the cylinder, | unsplit—and are turned to fit this bore, and are | and lifts the exhaust valve in the same way as in Fig. 12; 


sion steam passage S, which is central, is not seen in | 


very rapidly. This geometrical form of lift-valve gear is . 
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The other excentric lifts the admission valve by the same 
mechanism as shown in Fig. 12; but the excentric itself 
is shifted by the governor The excentiic boss is bored 
out cylindrically to fit upon another excentric keyed on 
the shaft, the fit being a close but easy one. The 
governor rods draw the loose excentric round the fixed 
excentric, and in this way both the throw and the 
4 angular advance of the 
; operating excentric are 
altered whenever change 
of speed occurs. The 
governor is of an ordinary 
wheel type with two fly- 


Superheated Saturated 


steam. steam, 
Feed-water per I.H.P. hour ... 10°4 17°2 
Coal per LH.P. hour ... ... ... 1°3 2°1 
Pounds steam per 1 Ib. coal burnt 7°93 8°18 
Temperature of chimney gases, deg.Cent, 175 185 


The question whether any thermal economy can be 


weights and two strong 


springs placed ra bon 

in Fig. 1 is an injection FEF -200 

one. The air pump is wag! 

a vertical, and is driven g 

by a bell crank from yy 


the back of the low- 


Mf 


Ml 


pressure piston. It is 
single acting, and has | 
3 two sets of valves, 
ey the suction valves being 
suppressed. This drive 
for the pump necessitates 
a pair of guide bars and a crosshead at the back of the 
cylinder. 
The superheater used with the engine and the re-heat- 
i ing intermediate receiver are both constructed on the 
patents of Mr. Schmidt, so well known in connection with 
the use of superheated steam. 
In December of 1899 a smaller engine built by this 
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same firm was tested by Professor J. Ewing. Except in | 
respect of the valves and valve gear, this engine was | 
2 similar to the one now described. From the results of | 
4 these trials we quote the following figures, which make a | 
comparison between the use of superheated and saturated | 
steam in the same engine. The comparison is hardly | 


Outlet Valve 
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obtained by the process of first superheating the steam 
to a great extent, and then cooling it again before it 
enters the working cylinder, is a debateable one; rather, 
we should say that there can be no rational expectation 
of good resulting from this process. This question is, of 
course, quite separate from that of the profitableness of 
re-heating the steam on its way from high to low-pressure 


VALVE GEA? 


cylinders. This re-heating can be effected in many 
different ways, which do not involve the production of 
steam at much higher temperatures than that at which it 
is used in the cylinders. 

The great economy of using steam so highly super- 
heated that it remains dry until the end of the expansion 
has been over and over 
again amply demonstrated 
by many engine makers. 
The difficulties in the de- 
tailed construction of en- 
gines using such steam 
seem now to have been 
fairly well overcome, and 
the engine we now de- 
scribe is an excellent ex- 
ample of how success in 
this direction may be 
obtained. 

Woopven Rims For TRANS- 
MISSION WHEELS.——In the 
enlargement or alteration of 
steam engine plants in mills, 
factories, &c., it is often re- 
quired to convert a fly-wheel 
into a belt or rope wheel, or 
to run wider belts or more 
ropes on the existing wheels. 
In general this necessitates 
the putting in of new wheels, 
especially where machinery 
driven by belts is in future to 
be driven by ropes. A wooden 


DIAGRAM OF VALVE GEAR 


fair to the saturated steam, some features of the engine 
being such as would not be employed for such steam. 
Superheated Saturated 
steam. steam. 
Initial steam pressure, lb. per sq. in. ... 140 140 
Superheat in deg. Cent. above tem- 
perature of saturated steam— 
In superheater ... ... ... 214 deg. ... 
ye In cylinder valve chest ... .. 110 deg. ... —_ 
Interm. receiver steam press., lb. persq. in. 7} 64 
Re-heating of receiver steam, deg. Cent. 7 ss 
Condenser vacuum, ins. mere. ... ... 27 274 
Revolutions per minute ... 124 114 


rim construction has, however, 
been devised, which can be 
applied to the old wheel, bei 
made of any desired width po 
either turned flat for a driving 
belt or grooved for ropes. 
These rims are similar in construction to the wooden-rimmed Pelt 
pulleys now extensively used, and are built upof piecesof hard wood, 
shaped and put together under heavy pressure, the system being 
covered by patents. One of these rims is 14ft. diameter inside, and 
after being put on the wheel it was grooved to carry eighteen ropes, 
l}in. diameter. In another case a 750 horse-power second-hand en- 
gine, installed for additional power, had an ordinary fly-wheel with 
narrow rim. As the engine was to be used for a rope drive, a 
wooden rim was ordered, 18ft. inside diameter, and grooved for 
eighteen ropes, the pitch diameter at the ropes being 19ft. At a 
large wood-working mill, it was decided to change from belt driving 
to rope driving, for which pu the belt fly-wheel was fitted with 
a wooden rim grooved for twelve ropes, ljin. diameter, 17ft. pitch 
diameter of wheel. 


THE NEW ROAD FROM ENZELI TO TEHERAN, 
(Concluded from page 111.) 


In continuation of the description of the materials, &c, 
used for the road, the following details are given :— , 

(t) The tron bridge at Gouzbashitchai.—Its total 
cost is about 70,000 roubles. It has one span of 15 
sadjins. Its width is 6°30 metres. It is of bow- 
string type. Its abutments are similar in design to the 
ones in Mendjil. 

(j) Parapets.—Their total cost is about 80,000 roubles, 
They were built upon the dangerous side of the road from 
verst 42nd to verst 157th. Most of them are in the valley 
of Sifitroot River, and the defile of Mollaali Deressi. Their 
object is obviously to prevent accidents. They are built 
of rubble masonry laid in lime mortar; a-quarter sadjin 
wide ; 0°30 to 0°40 sadjin high, and two sadjins long, 
spaces left between two adjacent parapets in a series 
being } to 1 sadjin. The coping consists of large flat 
stones, about 0°05 to 0°08 sadjin thick, 0°25 sadjin wide, 
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These coping stones became a source of pastime to the 
caravan drivers (tcharvadars), who began to tumble them 
down the precipice as fast as the parapets were erected. 
Upon the suggestion of one of the contractors the para- 
pets were built, later on, with a top finish of lime con- 
crete, which was cheaper, equally durable, and proved 
less liable to the attacks of the above-mentioned strange 
agency of destruction. 

(k) Retaining walls.—Total cost about 30,000 roubles. 
They were built of squared stones, laid dry and in regular 
courses of about 0°12 sadjin thickness. The price was 
20 roubles per square sadjin. Its object was to protect 
the weak banks of the road, but in many cases it was 
built for reclamation of roadway, where widening by rock 
blasting would have been too expensive. The necessary 
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stone for parapets and retaining walls could be obtained 
at a maximum distance of not more than two versts. A 
few parapets were made of raw bricks. There are also 
fences built of timber in the woody parts which are 
traversed by the road. 

(l) Pavements.—Their total cost was about 380,000 
roubles. There are a good many of these on the road. 
They were resorted to for economy and whenever the 
character of the ground was not fit for arch or box cul- 
verts. Some of them have simply to convey old irriga- 
tion or mill channels across the road; some have to lead 
the water off the ditches, others have to drain small 
watersheds. Their construction was directed as follows: 
—The pavement proper should be made of rough natural 
stones ; their greatest diameter being not less than 0:07 
sadjin, and with this diameter set perpendicularly on a 
bed of sand, 0°02 sadjin thick ; the entire surface should 
be covered with a layer of sand, and then well rammed. 
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The lintels, ¢.e., the two walls at either side, where water 
enters and leaves, the pavement should be 0°25 sadjin 
wide, 0°30 sadjin deep below the surface of the pavement. 
It should be built of rough stones laid in lime mortar, of 
one lime three sand. The uppermost course should be 
made of roughly-squared large flatstones. The pavements 
of Nizamabadtchai and Husseinabadtchai, each costing 
500 roubles, have successfully withstood several heavy 
floods, and although not intended as permanent struc- 
tures, they might eventually save the company the cost 
of two long bridges. 


(c) Lime.—It is made in kilns similar to the one 
already described. Itis generally prepared in one and 
same kiln with the bricks. In this case the limestone 
occupies the upper half of the kiln. It is very meagre, 
and when slaked the increase in volume is insignificant. 
In making lime mortar the Persians mix the lime dust 
with the sand without slaking it previously elsewhere. 
Some of the contractors had very good lime made for 
them on the road by simply burning better and more 
fuel. Large pieces of limestone are piled in such a 
manner that an arch is formed over the space allotted for 


THE ENTRANCE OF THE ROAD INTO CAZVIN 


The price given to the principal contractor was about | the fuel. The underbrush serves for fuel. Burning lasts 
four roubles per square sadjin of pavement, and 120 roubles | three days; cooling, three days. 
Between versts 136 and 156 | holds about 1000 poods. 
the requisite stone was hauled on an average from a dis- | 13/100 roubles per pood. The same transported 100 
On the rest of the road it could be | versts would cost five times as much. 


per cubic sadjin of lintels. 


tance of five versts. 
had close at hand. 


I hope a few words about the building materials used the road. The greyish sandstone employed for the piers 


will not be amiss. 
(a) Iron. — The two iron bridges were built by 
Garabedof, Beredjanof, and Co., of Tiflis, Caucasus. The 


pood. The transport from the latter place to Mendjil 
must have cost two roubles per pood. According to the 
convention of the company of the road with the Persian 
Government, no Custom-house duties were collected in 
Enzeli on articles and instruments pertaining to the con- 
struction of the road. 

(b) Bricks.—In this part of the country they measure 
20 cm. by 20 em. by 4 cm., and weigh exactly 1 kilo. In 
older buildings they are of far better quality, and measure 
23cm. by 28cm. by5cem. The process of their manufacture 
is very rudimentary. The clay is tempered with water, 
and mixed to a plastic state on the ground by the hand 
or spade, Then it is pressed ‘into moulds by the hand. 
After drying them in the sun, they are laid in the kiln 
soas to form an arch, and leave sufficient room for 


| It was quarried out and roughly dressed by Italian stone- | four roubles per day. 
price franco railroad station in Tiflis was four roubles per | 


the fuel, which is a sort of underbrush, and has to be | 


burned in Jarge quantities. Burning occupies about five 
days; cooling, two or three days. The price is ten to 
twelve roubles per 1000 in Cazvin. he kiln is a 
hollow of about eight sadjins high, 
and of an inner diameter of one sadjin. It has thick 
brick walls. It is open at the top, which is changed 
into a square enclosure. By about five sadjins it sinks 
oes the surface of the ground. It holds about 50,000 
riCKS, 
fact that in this country most of the buildings, especial], 
the caravansaries, bazaars, public baths, and cellars. 
are built entirely of brick masonry—partly because of 


the scarcity of timber, and partly on account of the | 


coolness of the interior of such buildings, and thei: 
safety against fire. They are all arched. These arches 
are made up of concentric rings ; more often of rhombus- 
shaped zones of one brick thickness. Each brick lays 
on, and sticks to, the one in the ring below, by mear: 
of a sticky paste consisting of clay and plaster. Th« 
brick shoud therefore possess a larger surface as com- 
pared with its weight. Again, for economy, Persians 
use common paste of mud, instead of lime mortar, in 
their excessively thick walls. The above form of brick 
will naturally give a greater amount of mud required 
for a cubic yard of masonry. Raw bricks, made of 
paste of common earth and dried in the sun, are 
used as backing to brick walls; also in the partition 
walls. Their price is about one rouble per 1000. 
Enamelled bricks bearing simple designs are used for 
flooring and decorative purposes. They are sold at about 
60 roubles per thousand, and have the same size as the 
ordinary bricks. The enamelled bricks bearing beautiful 
designs in superb colours, decorating the interior of some 
old buildings, clearly show that the Persians have in 
ancient times attained a high degree of artistic excellence 
in this industry. 


The above size of bricks is, perhaps, due to the | 


| truly vertical. 


One kiln generally 
Price of lime in Cazvin is about 
(d) Building stones.—They were quite abundant on 


and abutments of the iron bridge at Mendjil, was obtained | 
from an excellent quarry at a distance of only three versts. | 


continues for three days; cooling takes two days. The 
lumps are taken out of the kiln and deposited on a hard 
platform especially made fér it. Upon the perimeter of 
this a big millstone set on its edge continuously revolves, 
as a blind-folded horse attached to a pole passing through 
the centre of the millstone, and connected to an upright 
piece at the centre of the platform, goes round. Plaster 
of Paris is used in giving a finishing coat to the interior 
walls. It is used in this country a great deal for decora- 
tive purposes, and especially for filling in the wide joints 
of outside brick walls. The Persians use a mixture of 
plaster, lime, and ashes in places where we would use 
hydraulic lime or cement. The price of this article is 
very nearly the same as that of lime. 

(g) Timber.—It is scarce in this part of the country. 
The planks, 5 em. by 24 cm. by 500 cm., necessary for the 
flooring of the iron bridges, also the beams required for 
roof work and centering, were imported from Bakou, 
Russia, at great cost. The beams they generally use 
here for roof work measure 4m. to 5 m. long, and have 
a circular section of 10 cm. diameter. These cost about 
one rouble each. In case of roof work they are first 
covered with a lagging of reeds, then comes a layer of 
underbrush, a thick layer of tempered earth to which salt 
is added to kill vegetation; finally comes a smooth coat 
of plaster made of common earth and straw. This 
simple roof offers very good protection against rain and 
the heat of the sun. 

(h) Cement.—About 1500 barrels of cement were 
employed, chiefly in the piers and abutments of the two 
iron bridges. It came from Russia. Price of one barrel 
of 11 poods at place of use was 15 roubles. 

Miscellaneous articles, such as nails, screws, locks, 
paint, &c., had all to be imported from Russia. 

The greatest part of the common labour employed was 
native. The wages, which at ordinary times had been 
1 to 1} krans, were 2 to 2} krans during the period of road 
building, because of the high price of bread. The efficiency 
of the labour was quite low, as the Persians are badly fed, 
and live in great privation. The skilled Persian labour 
was paid at the rate of three to five krans per day. It was 
found unsatisfactory. It is highly superficial, and with- 
out a vigilant control and surveillance it can never turn 
out passably good work. The Persian mason is remark- 
ably skilful in what pertains to the form. He can build 
gates of complicated design. It is a pleasure to watch 
him build arches without centers, domes geometrically 


| perfect in their outlines, without the aid of wooden frame- 
work. 


He lays bricks with wonderful celerity; and 
without any instruments he erects walls that are almost 
He makes beautiful ceilings, fire-hearths, 
and mantelpieces of considerable artistic pretensions by 
means of plaster of Paris. He is very fond of rigid 
geometrical forms and outlines. But it seems to me he 
has no notion whatever of the laws of stability and 
equilibrium. He generally builds on no or bad founda- 
tions, and relies too much on the strength of cementing 
materials, which he indifferently subjects to all kinds of 
stresses. He thus offers a striking contrast to another 
class of native artisan, who guards the secret of com- 
bining so exquisitely form and substance. I refer to the 
weavers of those esthetic and solid rugs. 

The foreign skilled labour was paid at the rate of three to 
It was not of standard excellence. 


TOLL 


cutters for 12 roubles per square sadjin. The limestone 
used in the abutments of the iron bridge at Gouzbashitchai 
was quarried out of a huge white rock in the same locality. 
As to the stones used in the construction of the arch 
culverts and the buildings, they are of all sorts, as the 
masons were free to pick up what they pleased among 
the numerous boulders scattered about the road. 

(e) Sand was to be found in abundance all along the 
road. It cost about six roubles per cubic sadjin. 

(f) Plaster of Paris, made of gypsum, which is burned 


HOUSE IN RESHT 


in a small kiln similar to those described. Burning 


The bad climate of the country, the absence of the 
comforts of civilised life, and the fear of a barbarous and 
fanatic population could not attract better workmen. 

The chief contractors were Russians ; the minor ones 
Armenians, Greeks, and Persians. A few of them had 
experience in road building. But all of them lacked the 
capacity of organising and conducting business on a large 
scale, and in particular they failed to suit their methods 
to the local conditions and requirements. : 

One of the contractors, a Russian Jew, gained on works 
to the value of 800,000 roubles, the sum of 190,000 
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roubles. If we deduct from it 40,000 roubles, which he 
received as an indemnity for damages from the company, 
because it failed to furnish him work in time, also the 
sum of 35,000 roubles which he received from the com- 
pany as a reward for work delivered before the date 
stipulated in the contract, we see that his real net profits 
are only 15 per cent. There was no reason why he should 
not at least earn 30 per cent. 

Another contractor, a Finnish engineer well known in 
Russia, had to build the culverts, pavements, and bridges 
to the value of 210,000 roubles. He hardly made any 
profits, although he could have easily gained at least 25 
per cent. 

The company, or the principal contractors, had always 
the means of exacting from the minor contractors a fair 
fulfilment of the terms of the contract. For the minor 
contractor, however, who had to deal with the indigenes, 
it was well-nigh an impossibility to do so. For a Persian 
will try to nullify, modify, or evade his engagements, 
whenever he sees no profits, little profits, or even when 
there is plenty of protit. Considering the fact that the 
limitations and drawbacks of Oriental methods of dealing 
partake rather of the nature of force majeure, the company 
pe to be lenient and accepted very many badly-executed 
works. 

The presence of the big contractors was, therefore, not 
profitable to the company at all; they got their 15 per 
cent., or whatever it is, for nothing in return. In the 
future it will doubtless be far better to have the work 
done entirely by able minor contractors who can per- 
sonally attend to their business. The company can thus 
obtain work of better quality for a greatly reduced price. 

This road is a caravan road par excellence. Itis the 
greatest highway of Persia. Numerous caravans of 
camels, mules, and donkeys, in fantastic ornaments, trans- 
port throughout the whole year, day and night, from the 
interior, and sometimes the remotest corners of the 
empire, goods of all descriptions, to Resht for exportation, 
and bring back in return the various articles of F'rakistan. 
The tourists or passengers can travel either on horseback 
or in carriages furnished by the Tchaparkharé—post- 
service—which has stations in Cazvin, Resht, Koudoum, 
Rustemabad, Mendjil, Patchinar, Mollaali, and Agababa. 
Its service is bad, and in spite of the annual subsidy of 
80,000 roubles, which the manager gets from the com- 
pany, the enterprise seems to be yet unprofitable. There 
are, however, horses, carriages, and coaches belonging to 
private people, in which one can travel quite comfortably 
and economically. Only he should take with him his 
food and bedding, for the carayansaries along the road, 
as a Frenchman sarcastically put it in pencil on the walls 
of a tavern, ‘‘ Ont des chambres sans lits mais non sans 
poux.” As time goes on, it is to be hoped that the 
facilities to travel will increase. In fact, during the last 
two years fodder has been so dear, and the number of 
passengers so limited, that better and cheaper accommo- 
dations could hardly be expected. 

During the whole period of the building of the road the 
people were suffering from scarcity and high price of 
bread. This is quite chronic in Persia, where a 
greedy class of landowners, by various means in their 
power, control the supply and bring about an artificial 
famine. The construction of the road became a sort of 
relief works to the poor people. Besides, the chief of the 
Kurds living about the road was on very friendly terms 
with the representatives of the company, and the 
governors of both Resht and Cazvin had strict orders 
from Teheran to avoid all causes of friction with the 
Russians. So the Russians and the foreigners connected 
with the road were not only unmolested, but respected 
and feared. 

All classes of Persians look fayourably on this enter- 
prise, which, by its four millions spent chiefly in this 
country, has appealed strongly to their materialistic 
instincts. The caravan owners are particularly thankful, 
and gladly pay the toll. The facilities and the safety of 
the new road are strikingly superior to that of the old 
one, which was almost impassable during the winter. 
Formerly a caravan of camels could make the distance 
from Cazvin to Resht at the best in twelve days. It was 
usually more than this; in bad weather anything. At 
present it can travel comfortably in seven days; there 
are not so many breakdowns, which then dotted the 
length of the road with innumerable carcases and 
skeletons of camels, horses, mules, and donkeys. It is 
safe from brigands, and it is not under the necessity 
any more of crossing swollen streams, which often swept 
away whole caravans. The tcharvadars fully acknow- 
ledge these advantages. Let us take for illustration the 
case of a loaded camel. It carries about twelve poods. 
The transport costs 36 krans. The toll for a loaded 
camel is four krans each way. The equivalent gain of 


five days in money becomes a 4 by 5 = 23 krans. 


I think this description will be incomplete without a 
few words said concerning transportation by donkeys. This 
animal had a great participation in the construction of 
the road. The entire amount of ballast, and the greater 
part of building materials, was transported by means 
of donkeys. Each one of these is provided with a thick 
cotton bag (zohraba) measuring 120 cm. by 50 cm. 
It is usually open at one of the longer sides, and when 
in use it is laid on the saddle with its length at right 
angles to the axes of the saddle. In case of, e¢.9., gravel, 
the driver, by means of a shovel, loads the two sides 
of the sack alternately until he reaches the limit. The 
loaded bag embraces the saddle, and lies down on it 
securely without any fastenings. When destination is 
reached, the driver lifis one of the lower projecting 
corners of the bag, throws it off the saddle, letting it 
fall on the ground upside down —namely, the open 
side down. He has then simply to pull off the bag 
and get rid of the contents. If the load is lime, or 
the like, and has to be carried through a great distance, 
the bag is sewn, to avoid trouble during the march, or at 
halt, when the animals are unloaded and let to*graze. 

Tt will not be without interest to make a comparison 


here of this exceedingly simple mode of transportation, 
in connection with earthworks, with those in which the 
shovel, the wheelbarrow, or the cart are used, as I believe 
donkeys will be extensively employed on earthworks or 
otherwise when the first railroad is built in this country. 

Donkeys are quite abundant in this country. They 
cost on an average twenty roubles. They are about 1m. 
high from the ground, and can be hired for one kran 
(= ten cents) a day. Add to these } kran, to cover 
the cost of feeding, &c., per day. One man can drive 
ten of them if the load is earth, or the like. In case 
it is bricks, the driver can manage ouly five of them. 
It can travel about 30 kiloms. per day of ten hours, five 
hours after each halt, with a load of four poods. It is 
docile, enduring ; particularly fit for short distances and 
routine work. 

The following data are of interest :— 

An average cart load of earth = } cubic yard. 

barrow-load of earth = 
donkey-load of earth = ,'; 

Average speed of horses and donkeys 1n hauling is about 200ft. 
per minute. 

Average speed of men in wheeling is about 200ft. per minute. 

Wages of a common labourer, about 20 cents per day of 10 work- 
ing hours. 

Total daily cost per cart, including every item of expense, that 
of one horse, that of the cart, the wages of one driver (to four 
carts*), &c. = 60 cents. 

Total daily cost per donkey, including every item of expense, 
that of one donkey, wages of one driver (to 10 donkeys), &ec. 
= 20 cents. 

Total daily cost of a wheeler and a barrow = 25 cents. 

Time lost in waiting to load (by two shovellers), turning, &c., for 
one cart is about four minutes. 

Time lost in waiting to load, unloading, turning, &c., for one 
donkey is about 4 minute. 

‘Time lost in loading, emptying, &c. (when the wheeler loads his 
own barrow), is atout 1} minutes. 

Transportation over rough and difiicult ground will 
affect less unfavourably the donkey’s work than that 
of the cart and barrow. Moreover, it is quite hard to 
teach native folks, who always take unkindly to novel 
methods and implements, how to use them efliciently. 

I am not acquainted with the opinion of any engineer 
who has visited this road. I believe nothing detailed and 
substantial has yet been published. As to ‘the man in 
the street,” the road is not good at all. It ought to have 
been straighter, flat, and as wide as the road from Cazvin 
to Teheran, which runs through almost entirely level 
country, and has offered no obstacles whatever to its 
projector to realise the inherent love of the Oriental for 
what is colossal, spacious. 

The road could, indeed, have been shorter by about 
20 versts, if it was carried from Patchinar to Karzan, 
thence to Cazvin. But the plans had in view a branch 
road to Hamadan, and a so-called caravan road existed 
at Gouzbashitchai. Again, the sections of the road from 
Mendjil to Laufshan, and from Laufshan to Gouz- 
bashitchai, could be made less meandering and wider by 
closely following the banks of the streams below. By 
this shifting, however, the amount of rockwork, and the 
number, as well as the spans of the bridges and culverts, 
would greatly increase, causing an enormous additional 
expenditure. So ‘the least line of resistance’? was 
chosen, economy of construction having to rule the two 
other technical conditions, ¢.c, facility of circulation, and 
least cost of maintenance. 

During last year, however, the road was considerably 
improved. Most of the sharp curves were removed, a 
good many new parapets built, and narrow parts widened. 
The fact is that during the years 1898 and 1899 the 
income has barely been enough to cover the cost of main- 
tenance and the expenses of the local bureau of admini- 
stration. As soon as it begins to be paying, the company, 
which has been very liberal indeed, will not shrink from 
spending more funds towards the perfection of the road. 
In fact, half a million roubles will be plenty enough to 
put the road in such a state as to satisfy the most uncom- 
promising. 

The income of the road, namely, the total amount of 
dues gathered at the various toll-houses from Piripazar to 
Teheran, will probably be about 350,000 roubles next year. 
Of this about 150,000 roubles are the aunual bureau 
expenses and the annual cost of maintenance. The 
dividend will for some time be very small, but after the 
lapse of, say, ten years, I believe the capital invested will 
fetch more than 6 percent. 

We give on pages 163 and 167 further photographs of 
different portions ef the road, which, taken together with 
those which illustrated the first articlé, bear testimony to 
the character of the work carried out, and the roughness 
of the country traversed. The Toll-house and the Gate- 
way in Cazvin are interesting, as representing respectively 
typical Russian and Persian methods of construction. 

One of the portraits represents Nicholas Vladimiro- 
vitch Poltaranof. He is the present director of the road. 
He is a military engineer, and has been connected with 
various railroads in Russia in the capacity of president or 
chief engineer. Fora short time during the construction 
of the road he was the assistant of the chief engineer. 
Judging from the prices he gave last year for the con- 
struction of the supplementary works, to the value of 
150,900 roubles, he could have made a better road for the 
company cheaper by one-third of the total cost if he had 
been at the head of the engineer department. 

Herr Rodolf Redolfovitch Vélflingsseder, the original of 
the second portrait, is the assistant of the director. He 
is a young Austrian civil engineer, and was division 
engineer on the road, in charge of the location and control 
of the building of the most difficult part of the road, 
namely, from Mendjil to Cazvin. 

For the information of our readers we may repeat that 
the sadjin is 7ft.; the verst is 11663 yards ; and the pood 
36°114 lb. avoirdupois. The rouble is nominally of the 
value of 3s. 2d., though, as a fact, it is worth much less 
than that. The kran, as the author of the article tells us, 
is worth 10 cents, say, 5d. Its nominal value is more 
than double this amount. 


* I do not believe an ordinary Persian can properly attend to moe 
than two carts at a time, 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

A specIAL meeting of the Institution of Mechanical 
Engineers was held on Friday evening, 8th inst., to con- 
clude the discussion on Mr. Humphrey’s paper on 
‘* Power Gas Engines.”’ The meeting was opened by a 
short but excellently-conceived speech by the President, 
Mr. W. H. Maw. 

The President said that since the Institution last met a 
great national loss had been sustained, a loss which was 
quite unparalleled in the history of our time, and one which 
would long cast its shadow over the new century. By 
the death of our beloved Queen they had had taken from 
them one who not only by her wisdom and by her earnest 
devotion to her duty had earned the respect and admira- 
tion of all the civilised nations, but one who by her 
perfect womanliness—he knew of no more expressive 
term—had drawn to herself the devoted love of all her 
subjects in every part of her vast Empire. He had said 
that the loss was an unparalleled one, but it had been 
alleviated by the knowledge that her late Majesty was 
succeeded on the throne by one who long ago earned 
their respect and sincerest feelings, and one to whose 
reign they might look forward with the most loyal confi- 
dence. The Council had felt assured that the members 
would desire that evening to put on record their most 
heartfelt sympathy with his Majesty and the Royal 
Family; an address had, therefore, been drafted which 
he would read, and which he would ask the members to 
receive and accept standing and in silence. 


The address runs as follows :— 

To the King’s Most Excellent Majesty. 
May it please your Majesty, 

The President, Council, and Members of the 
Institution of Mechanical Engineers at this, their 
first meeting held since the death of her Gracious 
Majesty Queen Victoria, desire to express their 
high appreciation of her most noble life, and their 
profound sympathy with your Majesty and the 
members of the Royal Family. 

The Council and Members also desire to offer their 
dutiful and most hearty congratulations on your 
Majesty's accession to the Throne. 

Your Majesty’s interest in engineering achieve- 
ments has been shown on many occasions, and has 
been ‘evidenced by your gracious acceptance, eleven 
years ago, of the honorary membership of this Insti- 
tution. The progress of mechanical invention has 
been a conspicuous feature of the long reign of our 
late revered Queen, and they trust that engineering 
science will continue to progress under your 
_ Majesty's fostering care. 

They pray that the blessings of health, long life, 
prosperity, and happiness may be vouchsafed to 
your Majesty, and to your august and beloved 
Consort, Queen Alexandra. 

Wituiam H. Maw, President. 
Seal of EpGar WortHinGTon, Secretary. 
the Institution. 

After the minutes of the previous meeting had been 
read the business of the evening was opened by Mr. 
Bryan Donkin. He referred to the importance of the 
subject, which was, expressed briefly, the production of the 
cheapest power from the lowest grade of coal. The 
author had spoken of an engine of 650 horse-power as 
being the largest now in use. The words ‘in Great 
Britain’ ought to be added to this statement, because on 
the Continent gas engines of 1000 and even 1500 horse- 
power are at work. The directions in which improve- 
ments in gas engines had taken place were in the use of 
greater compression, of better shaped clearance spaces, the 
use of water-cooled pistons, positive scavenging, electric 
ignition, particularly on the Continent, and the latest 
development, the double-acting gas engine. Piston 
speed in large engines was now as much as 1000ft. in a 
1000 horse-power motors, approximately the same or 
rather more than in large steam engines. He referred to 
the cheapness of Mond gas for large quantities, and to 
the advantage it had over steam in that it could be carried 
even for miles without appreciable loss. The heat effi- 
ciency of the producers, given by the author as 80 per cent., 
seemed very high, but it was not stated whether the heat 
value of the coal consumed to generate steam had been 
taken into account. He protested against the multiplica- 
tion together of pounds and degrees Centigrade of which 
the author had made use. We all knew the B.T.U. and the 
Calorie, and he thought it very inadvisible to introduce a 
new unit. The question of the heating value of a gas 
was one which he considered needed definite settlement, 
and he suggested that it should be referred to the Gas 
Engine Research Committee. Mr. Humphrey had used 
the higher value in his calculation. In America and in 
Europe, with the exception of France, the lower value 
was always employed. He approved of the use of heat 
efficiencies to express the relative value of heat 
engines. Adopting this plan, he had made the following 
comparisons, which were arranged in order of_ merit :— 
(1) Oil engines. In good continental engines of about 
40 horse-power the heat efficiency is from 26 to 30 per 
cent. per brake horse-power ; in engines of a lower class, 
from 14 to 20 per cent. (2) Blast furnace gas engines, 
70 to 725 brake horse-power, continental. Heat eftici- 
ency, 20 to 26 per cent. (3) Power gas engines, 100 to 
370 brake horse-power. Heat efficiency, 20 to 25} per 
cent. Smaller engines, 50 to 150 brake horse power ; 
heat efficiency, 14 to 20 per cent. (4) Natural gas 
engines, 400 to 600 brake horse-power, three-cylinder 
Westinghouse type. Heat efficiency, 22 to 254 per cent. 
(5) Lighting gas engines, 10 to 50 brake horse-power, 
20 to 25 per cent., and 15 to 19 per cent. depending on 
the quality of the engine. (6) Steam engines, using satu- 
rated steam, compound or steam- 
jacketed, condensing, 150 to 850 brake horse-power, 12 
to 15 per cent.; 1000 to 2000, 16 to 17 per cent. The 
turbine type, Laval or Parsons, compares very favourably 
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Professor W. Robinson spoke at some length. His 
remarks were chiefly directed to the effect of change in 
the quality or pressure of the gas on the diagram. As a 
lecture it was interesting and instructive, but had com- 

aratively little bearing on the subject in hand, except to 
ay stress on the uniformity of Mond gas, and the advan- 
tages of 

Mr. Crossley lodged a protest against the manner in 
which some of the figures had been given and arranged 
in the paper, which he considered unfair on the Crossley 


engine. 
Hamilton, the Premier Gas Engine 
Company, replied subsequently, and advanced reasons for 
upsetting Mr. Crossley’s figures. His remarks, though an 
interesting advocacy of the Premier engine, were beside 
the main issue of the paper. We do not propose dealing 
with the remarks of either speaker. 

The best feature of the discussion was Mr. Ellington’s 
contribution. It was almost alone in an attempt to rise 
to the broader issues of the question, and we therefore 
give it practically verbatim. 

Mr. E. B. Ellington, Member of Council, said the case 
for the use of gas engines on the point of thermal effici- 
ency seemed to be so very good that he rather regretted 
that in the paper a certain line of argument had been adopted 
which contained a great fallacy, and which had led the 
author into one or two unfortunate statements. That 
fallacy lay in the sulphate of ammonia process in connec- 
tion with the Mond producer gas. It seemed to him that, 
where there were two products from a source of opera- 
tions—at any rate when they were dealing with the 
matter from a scientific point of view, and entering into 
questions of economy—the only basis upon which any 
definite conclusions could be arrived at was that the value 
of the two products must be taken for what they were 
worth in the market. Therefore he thought it was a mis- 
take to credit to the cost of the coal the value of the sul- 
phate of ammonia produced. That that line had been 
rather unfortunate was evidenced by the fact that in one 
of the appendices the author had really made the coal 
a minus quantity. In one of the tables coal came out at 
less than nothing, showing that there must be something 
wrong. It was clear that if the coal were obtained for 
nothing there must be many other ways, by the same 
line of argument, in which it could be obtained. A colliery 
could be purchased, and half the coal sold at a large profit, 
and then it might be said that the rest of the coal 
which they used themselves cost nothing. He did not 
think that was a proper way to deal with the matter, and 
it had led to this difficulty in dealing with the figures in 
the paper, that the cost of coal was taken at several 
different prices ; in one of the appendices it was taken at 
10s., in another at 5s. a ton, and in another at 10s. a ton. 
The figures were all compared, and it was very difficult 
indeed to follow them. He referred particularly to 
Appendix 10, in which the actual results obtained in 
various central stations were compared with the actual 
results obtained with the Mond gas. There it would be 
found that ‘048 was taken as the cost per unit of the 
electricity produced with the Mond gas, 21 as the cost of 
the continuous running of an ideal central station, and 
778 as the actual results of running with steam engines 
in practice. But it would be found that the slack was 
taken at 5s. a ton, and coal at 12s. a ton, whereas 
the thermal value of the two fuels given above would 
make the relative prices 10s. and 12s. He thought, 
therefore, that that price of ‘048d. ought, in com- 

rison with the other figures, really to be doubled. 

Vith regard to comparison with the ‘778, he would 
like to give the real results obtained, the last complete 
results he had had at the central hydraulic fire station at 
Wapping in the year 1899. He took the coal there at 
10s. a ton, which was a very fair value, and corresponded 
precisely with the price paid in London over a series of 
years. In order that there should be no confusion, he 
would give the figures in electrical units. The output of 
the Wapping station was 259 gallons at 780 to 800 lb. 
pressure, which was equivalent to about two million 
units. The coal for the whole year was per unit *215d.; 
oil, water, and stores, ° +; Wages, °138d.; and re- 
pairs, ‘056d. That per unit generated gave a total of 
*456d.; say, ‘5 per unit, sold a short distance from the 
station. What he wanted to show was that it would be 
found that that value of coal, *215d., was the exact 
figure given as the ideal of a station to compare with 
a gas engine and producer gas. The horse-power 
of the station was only 1200. Comparing that with the 
figure of perhaps 20,000, it would be seen how that ought 
to affect the question. The load factor of this station, 
instead of being 100 per cent. continuous running, was 
only 39, and the figure *215 was only 75 per cent. 
of the trial efficiency of the plant. So that if that were 
compared with the figure of ‘048, he submitted that the 
figure *048 ought to be doubled to provide for the 
price of coal of the comparative figure in steam engines, 
and that that ought to be increased by a further 25 per 
cent. in order to compare with the load factor of 30 or 39. 
The coal of the stations in that year with a load factor of 
88, in which the plant varied from nearly twenty years to 
about five or six years old, was raised to *25, not perhaps 
a very large difference. With regard to the question of 
load factor, he wished to ask the author whether, in fact, 
he had taken the cost of the fuel in the gas engines as 
exactly the same, and whether the load factor was 100, 50, 
or 33 e cent.? So far as he could follow the figures, the 
cost of the coal was exactly the same in each case, which 
was clearly wrong. The facts seemed to be that the coal 
economy to be derived from the combination was almost 
exactly the amount represented in the difference of the 
thermal efficiency of the steam engine and the gas 
engine. He thought the engines on the trial he referred 
to gave a thermal efficiency of 15 per cent. Taking a 
pas engine at 25, it would be found, if he was right in 
is way of looking at the figures, that that represented 
about the difference in the value of the different systems 
of working, and that therefore, speaking generally, it 
would appear that the efficiency of the boilers and the 


producers was just about the same. Practically the 
question that arose was, What was the capital cost? 
Where there was a station cost of only 4d. per unit, and 
where a very good load factor—although a low one—was 
obtained, how was it that it was impossible to supply that 
power over any large area at less than 3. or 4d 
per unit? The difference in value between the system 
proposed and the steam engine was about one-tenth per 
unit, and therefore was not sufficient to make any very 
large difference in the cost of the power supplied to the 
public over a large area. The main factor governing the 
cost was the capital. The cost of the capital was far 
larger than the station cost, and in addition to the station 
cost there was a large amount for rates. He quite agreed 
with the author that all those things were properly 
omitted from the paper; they could not be dealt with. 
But as they were omitted, it would have been better also 
to have omitted many other comparative figures, because 
they were misleading. While it sounded very fine to be 
able to contemplate getting energy, electrical or other- 
wise, at one-twentieth per unit, yet though it was a 
factor in the production of power and distribution over 
large areas, it was, after all, not by any means the most 
important factor. In London the rates alone were far 
greater than the coal cost, even with steam engines, and 
they were constantly increasing items. The capital cost 
was two or three times the station cost, and beyond that 
there were all the general charges. 

This practically concluded the discussion, the remain- 
ing speakers adding but little information of value. 

Mr. Humphrey has kindly provided us with a copy of 
his reply. From it we extract such passages as appear 
to us to contain matter of general interest. Speaking of 
the system described by Mr. Crossley of cutting off the 
gas and air mixture at variable portions of the stroke, Mr. 
Humphrey said :—‘* When I was in East Pittsburgh, 
U.S.A., in 1898, I asked one of the Westinghouse engi- 
neers why they did not adopt a sharp, variable, cut-off 
on their gas engine, instead of wire-drawing the mixture, 
and the reply was that steady running was considered 
more important than extreme economy, and by wire- 
drawing the control of the governor was more immediate 
and sensitive, and simplicity of mechanism was obtained.” 
It takes 2} minutes to start the 400 horse - power 
Crossley engine from rest and to parallel it with the 
others. Replying to a question, the author said :—‘‘ Mr. 
Carr wishes to know something about the tar, and the 
best proof I can give him that very little tar is made by 
the Mond system is this: That the tubular regenerators 
through which the gas passes direct from the producer 
never requires to be burnt out as is done in other 
systems, and that any dirt collected from these pipes is 
in the form of a dry dust which will run through an 
ordinary cock like sand. Also the acid liquor which 
meets the gas before the final washing of the latter, 
might be expected to gather much tar by continuously 
circulating in contact with the gas, but the quantity is 
so small that it is only sufficient to make the solid sulphate 
of ammonia, subsequently formed by evaporating the 
sulphate liquor, grey instead of pure white. The small 
quantity of tar separated from the washers, the regene- 
rator towers, and the gas mains cannot be said to 
possess any money value, although in a Mond plant in 
the United States it is actually collected and distilled, 
and the pitch and heavy oil sold.” In the course of 
an answer to some of Mr. Dowson’s remarks, he 
said :—‘ It will not come as any surprise when I 
say that a gas engine works much better and more 
smoothly with producer gas than with lighting gas, 
and that it is possible to get as good a thermal efficiency 
with the one as with the other. Dr. Mond even advo- 
cates the use of still poorer gas, and the method of 
putting back some of the exhaust gas from the gas 
engine into the producer, and so reducing the calorific 
value per cubic foot while increasing the total volume, 
has led t to very good results. It is desirable to mention 
here, at the risk of saying once again what is known to 
all who have studied the gas engine, that a pure ex- 
plosive mixture like methane and oxygen, even if it 
could be used. in a gas engine, would give but a very 
poor thermal efficiency. Also to get good results with 
ordinary coal gas the presence of inert gases, which 
take no part in the coma combustion, are necessary, and 
it is only when we deal with a poor gas that we can 
approach the theoretical mixture for combustion. The 
reason is found in the fact that certain chemical and 
physical causes limit the temperature which it is possible 
to reach in a gas engine cylinder. So long, therefore, as 
this limiting temperature is not lowered materially, a 
poor gas stands on as good a footing as a rich gas, and 
relatively large quantities of nitrogen and CO, can be 
present without any loss in thermal efficiency and with 
a considerable gain in smoothness of working.” Com- 
menting on Professor Burstall’s observations, he said :— 
“ Professor Burstall has added some useful information, 
and in his remarks he makes the statement that for 
ignition purposes it is quite immaterial whether the 
ratio of air to gas is 3 to 1 with a weak gas or 10 tol 
with a strong gas. My own opinion was that the presence 
of an excess of oxygen was more favourable to ignition 
than an excess of merely inert gases. If you add a 
quantity of hydrogen, for instance, to air, so that the 
heat units per cubic foot of mixture amounts to a definite 
quantity, and make another mixture with less air but 
more producer gas (which, of course, introduces CO, and 
N) so that the mixture has again the same heat units 
per cubic foot, then I have strong reasons to think that 
the first mixture can be ignited more readily than the 
second. Professor Burstall may have sonie experimental 
results to prove his statement, and if so, it will be very 
interesting if he will kindly place us in possession of 
them. e is usually right on such subjects, and his 
remarks on gas engines are always helpful.” Referring 
to Mr. Dugald Clerk’s treatment of the subject, whereby 
he makes the efficiency of the Mond producer appear 
as 67 per cent., the author considered it misleading for 
the following reasons: ‘(1) If he makes comparison with 


other producers which do not recover ammonia he should 
take the corresponding case of the Mond plant working 
without recovery; then less steam, and consequently less 
extra fuel is required, the amount being less- than the 
extra fuel used for the Dowson producer. (2) If he takes 


.|the case of the Mond plant working with ammonia 


recovery, he should convert the money value of the net 
resulting gain from the by-products into its equivalent 
in slack, when he will find a substantial balance in hand 
above the extra slack used. On another matter I have 
to disagree with Mr. Clerk, for in considering the heat 
quantities it is quite as fair to take heat from the 
exhaust gas of a gas engine and put it back into a pro- 
ducer as it is to utilise the hotwell water for the feed of 
a boiler, or to use the boiler fiue gases in an economiser. 
The comparison is between producers and gas engines on 
the one hand, and steam boilers and steam engines on 
the other, and all possible economies should be added in 
the first case just as they are included in the second. It 
is so much the better for the gas plant that large 
economies are possible.” In the course of the same reply, 
Mr. Humphrey stated that the compression in the Crossley 
engine was nearly 80 |b. 

Mr. Humphrey’s reply was not concluded before the 
lateness of the hour called for adjournment. 


CHARLES FORMAN, C.E. 


By the death of Charles Forman, civil engineer, member of 
the firm of Forman and McCall, Glasgow, which took place 
at Davos Platz, Switzerland, on the 8th inst., a career of 
exceptional brilliancy and usefulness has been cut short. Mr. 
Forman’s untiring energy and activity of mind led him +o tax 
his powerful frame beyond its limits, and he was forced in 
September last to seek rest in Switzerland, where his family 
were wintering. Since that date his health continued to 
fail, and he succumbed at the comparatively early age of 
forty-eight years. His name is familiar in engineering and 
commercial circles throughout the kingdom in respect of the 
numerous and important railway and other undertakings with 
which he was intimately associated. The latest under- 
taking with which he was prominently connected was the 
Renfrew and Clyde Trust dock project, in the parliamentary 
contests in connection with which he took a leading part. 
Not only as a promoter and maker of railways, but as a pro- 


‘moter of commercial enterprises generally, he had few equals 


in this country, and his ability in parliamentary fighting was 
well recognised in the Committee-rooms at Westminster, 
where he was liked as much as he was feared by his adver- 
saries. From the nature and extent of his calling he had a 
wide and varied circle of friends, by whom his untimely death 
will be deeply regretted. Mr. Forman was born and educated 
in Glasgow, and his early associations were connected with 
railways and railway projects; his father, the late James R. 
Forman—whose death we recorded in July of last year—being 
a member of the firm of Forman and McCall, which had even 
then taken a large and intimate share in the railway develop- 
ment ofthe country. After serving a pupilage with this firm, 
Charles Forman acquired some valuable experience under the 
late Mr. James Deas, engineer to the Clyde Trust, who at that 
period was engaged in planning and carrying out the construc- 
tion of the Queen’s Dock. About the year 1876 Mr. Forman 
joined his father’s firm as partner, and very early evinced 
ability in his profession, piloting through Parliament a Bill 
for the construction of the Clyde, Ardrishaig, and Crinan 
Railway, the powers for which, however, subsequently lapsed. 
Under Mr. Forman, his firm originated and carried to com- 
pletion railway and other schemes which have played import- 
ant parts in the commercial and industrial development of the 
West of Scotland. Perhaps the most important achievement 
in his career was the inception and construction of the Glasgow 
Central Railway, which ranks as one of the notable engineer- 
ing works of the day. This undertaking was authorised in 
1888, and was opened for traffic on August 10th, 1896, Mr. 
Forman’s forty-fourth birthday. Other important under- 
takings which received parliamentary sanction, and he carried, 
or was engaged in carrying out, were the West Highland 
Railway to Fort William, the Lanarkshire and Dumbarton- 
shire Railway, the Lanarkshire and Ayrshire Railway, and 
the Invergarry and Fort Augustus Railway; in connection 
with the latter of which it had been his fixed p to 
obtain a through route, by the West, to Inverness, the capital 
of the North. 


LEEDS ASSOCIATION OF ENGINEERS.—At the monthly meeting 
of this Association at their Lecture-room, Park-lane, the president 
(Mr. Joe A. Tempest), in the chair, Mr. Julius Geldard, F.C.S., 
gave a paper on “Mechanical Stokers.” In order to show that 
mechanical stokers when properly used are onete to hand firing, 
it was necessary, he said, to study somewhat the subject of 
combustion. Analyses of two coals were taken, and special 
reference was made to the volatile matter. It was shown how the 
theoretical quantity of air was calculated, and how, by analysis of 
the flue gases, the excess of air was found. Theexcess of air must 
be heated to the temperature of the flue gases, hence a large 
excess means a large loss of heat. By estimating the carbon 
dioxide in the flue gases this loss can be estimated. If the 
theoretical —*, of air were used and the gases left the boiler 
at 600 deg. Fah., the loss of heat by flue gases would be about 
10 per cent., the gas analysis showing 21 per cent. CO,. With 10 
per cent. CQ, the loss would be about 20 per cent., and with 5 per 
cent. CO, about 40 per cent. It is thus of the greatest importance 
that the percentage of CO, should be kept above 10 per cent. In 
order to show that practice with theory a series of three 
boiler tests were shown. With 13°6 per cent. CO, the efficiency 
was 73°25 per cent., with 11°6 per cent. CO, it was 68°78 per cent., 
and with 8°6 CO, it was 57°60 per cent. The amount of work 
done by the boiler decreased from 762 gals. per hour to 475 gals. 

r hour. When we find that the usual ———- of CO, in 

and-fired boilers rarely exceeds 8 per cent., it may seen how 
great are the losses. A comparison of hand firing with machine 
firing on the same boiler, and under equal conditions, showed in 
favour of machine firing 8°2 per cent. in duty and 10°9 per cent. 
in economy. A description of various types of stokers which had 
been tested by the ar 8 with results of tests were next given. 
In nearly all cases it was seen that 10 lb. of water were evaporated 
by 1 lb. of coal from and at 212 deg., with an efficiency on the 
boiler only of 70-75 per cent.. One test on a Lancashire boiler 9ft. 
by 30ft., with a 120-pipe economiser, gave 1675 gals. per hour, 
10°14-lb. of water per pound of coal from and at 212 deg. Effici- 
ency of boiler and economiser 81°5 per cent. In the discussion 
which followed, Mr. H. Vernon pointed out that with better 
combustion the volume of the draught is reduced, and the chimney 
as well as the boiler. becomes more efficient.. A vote of thanks 
was accorded to the author. 
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SUBMARINE BOATS. 
No. UL. 

Let it be supposed that two essentials have been pro- 
vided in a submarine boat, namely, longitudinal stability 
and adequate means of propulsion ; still she will be use- 
less, and even in danger, unless some method of directing 
her movements can be supplied. It must never be for- 
gotten that if the boat is to. work without discovery, 
which is essential in submarine operations, she must 
descend to such a depth that at least 15ft. of water is 
always above the highest portion of her. With more 
moderate immersion, if the sea is rough, she will run the 
risk of showing in the trough of a wave, in a way well 
understood by those who have seen whales at play. 
Indeed, as the submarine boat cannot live in disturbed 
water, she must descend far enough to get well below the 
level of the waves. Even in clear weather and clear 
water nothing can be seen a few yards from the boat, 
which appears to be surrounded by a curious haze of 
light, and this is broken up and put in motion by the 
action of the waves above in a way that has been com- 
pared to the effect which is produced in a room near the 
side by reflection from the waves through the narrow 
openings left in a Venetian blind when nearly shut. From 
this it follows that the submarine cannot possibly be 
steered by direct vision. We have, then, two methods of 
guiding her by indirect means, which we shall now 
proceed to consider. We may add that for information 
never before published in this country concerning the 
periscope we are largely indebted to an excellent French 
treatise on the submarine boat just issued.* 

The simplest and most obvious system consists in 
running the boat above water as near as may be to the 
object of attack; taking the bearings of the object by 
compass, then sinking to the required level; and, lastly, 
steering by compass to striking distance and then firing 


‘the torpedo. We have already in our first article 


discussed this scheme in some detail, but somethin 
remains to be said with advantage. Let it be oud 
that the bearings are accurately taken and that the course 
steered is quite correct. There remains the apparently 
insuperable difficulty of knowing when the proper distance 
has been traversed. In the first place, the distance will have 
to be estimated by the steersman in the conning tower be- 
fore the boatis submerged. Itis very doubtful that accurate 
results could be obtained, unless in very still water, with 
a range-finder. But granting that he knows that the 
ironclad to be attacked is exactly 1 mile 300 yards off, and 
that the torpedo is to be fired at 300 yards range, how 
is it to be ascertained that the submerged boat has run 
precisely one mile? Spinning logs are notoriously in- 
accurate over short distances. If the distance run is to 
be settled by the revolutions of her propeller, then she 
must, in the first instance, be carefully calibrated, and, 
alter all, any currents in the water would upset all cali- 
brations. But these facts do not cover the whole ground. 
So far it has been found impossible to construct a perfectly 
trustworthy compass, even for a steam or oil-propelled sub- 
marine boat. In an electrically-propelled boat there is so 
much free magnetism flying about that no compass is of 
any use whatever. It is to be remembered that the 
standard compass in an ordinary steel ship stands on the 
bridge or on a tripod high above the hull; but in the 
submarine boat the compass is inside—within, so to speak, 
the very body of a magnet with all sorts of consequent and 
inconsequent poles. So entirely untrustworthy and im- 
practicable is steering by compass, that resort has been had 
in France to a totally different instrument, namely, the 
gyroscope. If a heavy wheel be set spinning on a hori- 
zontal axis, it will resist any force tending to alter the 
plane in which it is revolving. That is the reason 
why a bicycle does not upset. If, now, we set a 
heavy vertical wheel spinning in a submarine boat, the 
axis being at right angles to the keel, and if, furthermore, 
we hang the wheel in gimbals, then a prolongation of the 
axis may be used just as a compass needle. In Fig. 1 


FIG. | 


let A be the gyroscope seen in plan, and driven by a small 
electric motor, Bis the axis, C a curve on a graduated 
card. Now-although the boat may swing to port or star- 
board, as shown by the dotted curves D D, the gyroscope 
will not follow her motions, and every degree of swing at 
D or D will be indicated also in degrees at C by the pointer 
on the end of the axle. This is the principle of the instru- 
ment, which has been worked out yery beautifully by 
French instrument makers. Its operation is well 
summed up in the following quotation from a work on 
submarine navigation by Mons. Dessaint, ‘‘ Comme nous 
avons dit plus haut l’appareil accusera toujours la méme 
route ; le bateau s’en écartait, ou en serait averti par le 
deplacement du limb sous l’index ; il suffirait de ramener 
l'appareil au point primitif en governant convenable- 
ment, et le bateau reprendra sa route primitive.” 

We have here a very beautiful theory. The gyroscope 
has been tried with a certain amount of success in 
submarine boats, and we all know that it has worked 
very well indeed in the Howell torpedo ; but it is open to 
very serious objections. If by any means the plane of 
revolution of the gyroscope is altered, as by a shock or 
jerk, then it will continue to rotate in the new plane. 
Now let us suppose that by some means the head of the 
boat should diverge to the right or left, so that the axis of 
the gyroscope is no longer at right angles to that of the 
boat, and that at the same time the boat should roll, a 
slight angular displacement will be produced, and when 
the boat is once more on an even keel the gyroscope 
will no longer be revolving in the same plane in space, 


* “La Navigation Sous-Marin—Généralités ct -Historique—Théorie 
du Sous-Marin—Bateaux Sous-Marin Modernes—La Guerre Maritime.” 
Par Maurice Coget. Paris: Charles Beranger. 1901. 


and its indications will be wrong. The displacement may 
be very small, but yet enough to make the boat miss her 
mark. However, with all its defects, it appears that the 
gyroscope is the best indicator of route that has yet been 
devised. The difficulties and objections to its use in 
warfare are too numerous to be dwelt on in detail; yet if 
it were only possible to devise some method by which 
the distance run by the boat could be accurately known, 
submarine attacks on ships at rest in still water could be 
carried out with considerable certainty of success by the 
aid of the gyroscope. 

Leaving devices which may be termed indirect, let us 
now turn to those intended to confer vision on the crew 
of the boat. 

Weare indebted to M. Gaget’s book for the first published 
description of the periscope, about which so much has 
been heard. M. Gaget holds that it is entirely useless, 
and our readers will, we think, agree with him. Itisa 
very simple affair. Most of our readers have, no doubt, 
seen a pretty toy in which a silvered glass tube about 
lin. in diameter and 6in. long set in a little stand plays 
a principal part. Objects converging round this give a 
distorted image on. the side of the tube. With the 
tubes are sold cards bearing extraordinary and unin- 
telligible curved devices. Place the cylindrical mirror in 
the centre of the card, and we have a true picture of a house, 
a face, a horse, &c., reflected in the mirror. The distortion 
of the card is corrected by that of the mirror. If, in- 
stead of a mirror with parallel sides, we used a mirror a 
parabola in section, we should get a picture of surround- 
ing objects no longer distorted but extremely minute, in 
the focus of the parabola. This is. the periscope. The 
principle of the instrument will be understood in a 
moment from Fig. 2. Here A is a section of the cylin- 
drical block, the curved faces of which are silvered ; 


tHE PERISCOPE 


at m m is any object, say a ship. This will be 
reflected, as shown, on the lines 1 and 2, to the focus 
F. The reflector is supported above the boat, and so 
arranged that the focus falls on a white card inside her. 
The result is a panorama of the surroundings of the 
boat about 4in. in diameter. 

The more accurate the instrument the smaller the 
picture and the better the definition. This picture to be 
of usé must be magnified, that is to say, it must be looked 
at through the eye-piece of an astronomical telescope. 
Anyone who has ever steered a boat will form some idea 
of the utility of the apparatus. In the shape we have 
sketched it could not be used at all, being too delicate, to 
say nothing of difficulties in fixingit. It, therefore, takes 
the form of a glass ring, in section as shown in Fig. 8. A 
moderate acquaintance with optics will suffice to show 

that the results obtained are 

' practically the same as with 

! Fig. 2, the inner parabolic 

walls of the ring being 


fas \ silvered, and the rays being 
/ reflected down through the 
[ faces a B a B to the focus 
at F. This ring, it will be 
@ ssen, can be mounted on 
' the top of a rigid tube. We 
FIGS agree with Mons. Gaget, that 
montage sur des tubes 
rigides et la disposition des 
écrans et des microscopes ne 
iF valent pas, pour le piteux 
résultat qu’on en tire, qu’on 
s’attache a leur detail.” It nfay be taken as certain that 
the periscope about which the world heard so much is 
quite useless. It would be mere waste of time to con- 
sider it further. We may, in passing, call attention to the 
circumstance that itnever could be used as a float under 
any circumstances. 

There remains for consideration what is known as the 
optical tube. Its principle of action is very simple, and 
precisely the same as that of the small mirrors which 
some people hang on a window jamb at an angle; any 
one sitting in the room can see reflected in the mirror 
what passes in the street below. Let us suppose a tube 


erected on top of the boat, as in Fig. 4, and on top of 
the tube an inclined mirror A. . Then any one standing 
below and looking up would see reflected in the mirror 


much of the surrounding sea with ships, kc. As, how- 


ever, this would be a very fragile and inconvenient 
arrangement, prisms are used as in the camera obscura. 
In practice the arrangement is somewhat as shown in 
Fig. 5. Here A and B are two prisms, the one A above 


the boat C, the other inside it. The course of the light 
rays is given by the arrows, and an observer at D will sec 
before him, reflected, any object that comes within the 
angle of reflection of A, and, unlike the periscope image, 
no magnifying is necessary. But the optical tube has the 
defect that its field of vision is limited, and that the 
whole panorama can only be got by turning the instru- 
ment round on a vertical axis; and it is important to 
note that both the 
prisms must revolve ; 
in other words, the 
observer must follow 
the tube as it turns. 
The steersman cannot 
remain in one place 
and have the picture 
placed before him. A 
very limited portion 
of the horizon is 
visible, and the whole 
can only be seen, as 
we have said, by 
sweeping the prisms 
round, just, in short, 
as a pilot sweeps the 
sea with a telescope. 
This has been found very inconvenient, and attempts are 
being made to produce compound apparatus which will 
give, say, half a dozen pictures of the outer world instead 
of one. 

To sum up. At present no satisfactory means of 
directing the course of the vessel have been invented. 
The pictures given are not only imperfect, but deceptive ; 
they can only be interpreted by men with long practice. 
Instruments are easily put out of order, are totally useless 
at night, or in a fog. In short the submarine remains up 
to the present, blind, or nearly so. We do not say that 
vision may not yet be secured. Half a dozen eminent 
French opticians are at work on the problem ; but it must 
be remembered that there is nothing left to discover 
about the mathematics of optics, and there is no reason 
to believe that anything very much better than what 
exists now can ever be had. As to steering by compass 
or gyroscope, it seems to be little better than groping in 
the dark. For short runs it may be made to answer; 
that is the most that can be said. 

We cannot conclude these articles better, we think, than 
by drawing a fancy picture of what a useful submarine 
boat would be; the boat, in short, of French popular 
imagination. 

She would have a displacement of about 50 tons, and a 
surface speed of 30 knots, reduced to 27 by immersion. 
Starting from a harbour to attack a blockading squadron, 
she would proceed at full speed as a surface boat until 
within, say, three miles of the enemy. Then, without 
checking her speed, she would proceed to sink, much as a 
shark does, but quite gradually, until she was some 30ft. 
below the surface. In full possession of all her faculties, 
and keeping her foes in view, she would single out one, 
make for her, discharge a torpedo, and at the same time 
turn off sharply right or left, coming to the surface to 
see the havoc wrought, and take fresh bearings at some 
distance from the scene of her exploit, and just where 
she is least expected. It would be useless for ironclads 
to try running away, she would be too quick for them. 
Cruisers, even the fastest, could hardly escape, and in this 
way half a dozen little submarines would destroy the finest 
navy afloat in afew hours. We can contrast this picture 
with the reality. A feeble, unstable, dangerous craft, 
which dare not attempt to sink in rough water, cannot 
sink at all in less than a quarter to half an hour, and 
when down is as blind as a bat, and unable to move for even 
a mile with the least certainty of the direction in which 
she is moving. This craft groping about the sea at two 
or three knots could do little save by chance against a 
ship at anchor; against a moving fleet she would be 
absolutely useless. The problem of the submarine boat 
may perhaps be solved—we do not believe in impossi- 
bilities. Our very clever and ingenious neighbours may 
perhaps succeed; but they have not yet got so far that 
the British Admiralty need interest itself. As for the 
developments of the future, we are sure to hear all about 
them in good time. We believe that we have placed 
such of our readers as are desirous of inventing submarine 
boats in possession of most of the facts which they 
require to guide them. The first essential of the sub- 
marine is eyesight; the second is stability; the third is 
motive power. There are other essentials too numerous 
to mention, but we need not take thought of them 
while even one of those we have named is lacking. 


OPTICAL TUBE 


THE UGANDA RAILWAY BRIDGE CONTRACT. 


A Goop deal has been said concerning the placing abroad 
of contracts for bridges on the Uganda Railway. For the 
following data we are indebted to a parliamentary return just 
published of the names of the British and American firms 
who tendered for the erection of bridges for the Uganda 
Railway, and the amounts of the various tenders :—The 
British firms tendering were Head, Wrightson, and Co., who 
wanted 70 weeks, the price per ton, free on board in London, 
was £15 11s. 6d.; Braithwaite and Kirk, 110 weeks, £15; the 
Teesside Bridge and Engineering Company, 104 weeks, 
£18 10s.; P. and W. Maclellan, 108 weeks, £15 16s. 9d.; 
Phoenix Foundry Company, 78 weeks, £13 17s. 6d.; the 
Thames Ironworks, 60 weeks, £15 5s.; the Horseley Company, 
108 weeks, £13 3s. 9d. to £19 15s.; F. Morton and Co., 33 
weeks, £15 8s. in the Mersey; the Cleveland Bridge and 
Engineering Company, 104 weeks, £16 2s. 6d. in London; 
Jas. Westwood and Co., 104 weeks, no port specified: British 
steel, £16 15s. 6d.; Ebbw Vale steel, £16 7s. 6d.; American 
steel, £16. The American firms were the Pennsylvania Steel 
Company, U.S.A., 48 weeks, in London, £12 10s. 4d.; Phoenix 
Bridge Company, U.S.A., 32 weeks, in New York, £14 5s.; 
American Bridge Company, U.S.A. (Pencoyd Iron Company, 
makers), to be erected in 46 weeks, accepted, at any British 
port, £10 6s. 
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RAILWAY MATTERS. 


We learn from an Indian paper that the Bengal and 
North-Western Railway is at present very short of locomotives. 


Tue coal bill of the London and South-Western Rail- 
way for the past a was £50,000 more than for the corre- 
sponding period in 1899, 

Tr is expected that the commencement of operations 
at the Salterton end of the new Exmouth and Salterton Railway 
will be shortly commenced. 


Some twenty members of the Royal Academy, with 
sir Edward Poynter at their head, have petitioned the London 
County Council to oppose the scheme for a tube railway under 
Hampstead Heath. 

Tur Board of Trade have recently confirmed the 
Oakington and Cottenham Light Railway Order, 1901, authorising 
the construction of light railways in the county of Cambridge, in 
the parishes of Oakington, Westwick, and Cottenham. 


Ar the half-yearly meeting of the proprietors of the 
London and South-Western Railway Company, held last week, the 
Chairman, Lieut.-Col. the Hon. H. W. Campbell, said the company 
might claim comparison for punctuality with any line in the 
kingdom. 

Tnx mileage of trains on the Midland Railway during 
the past half-year was 24,423,419, being an increase over the 
corresponding period of 1899 of 226,207. Of the above total, goods 
and mineral trains covered 14;340,344 miles, and passenger trains 
10,083,075 miles, 

Tur directors of the London and South-Western Rail- 
way purpose entirely re-modelling their station at Clapham 
Junction. It is found necessary to construct two up and down 
main lines, and two up and down Windsor and Reading lines, 
making eight lines in all through the station. 


Tue Belgian State Railways announce that the recent 
restrictions in connection with the Ostend-Constantinople through 
service vi@ Constantza have been withdrawn, and the train de lure 
will henceforth run as usual—i.e., five times weekly, twice vid 
Constantza and three times vié Belgrade, Sofia. 


Tue mileage of passenger trains on the London and 
North-Western Railway during the last half-year was 13,983,467 — 
a slight increase—and the mileage of goods and mineral trains 
11,369,015—a decrease. The total mileage was therefore 
25,352,482, as compared with 25,393,382 miles in the half-year ended 
December, 1899. 


A THIRD accident in connection with the electric tram- 
way equipment of Liverpool occurred on Saturday. It appears 
the trolley head of a car got foul of the joint of the cross span-wire 
which supports the trolley, causing the cross wire to snap with a 
loud report. The broken wire, which fell across the trolley, became 
highly charged with electricity, and as it reached down to the 
street, it caused quite a panic among the pedestrians in the 
vicinity. 

Unper the heading “‘ Locomotive Power” the running 
expenses incurred on the London and North-Western Railway 
during the past half-year amounted to £947,471, against £738,440 
in the corresponding half-year in 1899. Coal and coke cost £490,472, 
an increase of nearly £180,000. The traffic receipts amounted to 
£7,264,144—a slight increase ; the working expenses £4,534,875— 
an increase of £316,314; and there is available for dividend 
£2,232,441, as against £2,485,726. 

Tue Novosti has learned from the management of the 
Eastern China Railway that, although more officials employed on 
that railway have abandoned their posts than was the case before 
the war broke out, yet the percentage is unimportant. It is true 
that the railway staff has had to undergo many privations, but itis 
claimed that they were only temporary. Provisions and railwa 
material are now being delivered with promptitude, and the wor! 
of constructing the railway is being carried out with due regularity. 


Two trains on the Lehigh Valley Railroad in America 
which are known as the ‘“‘ Black Diamond ” expresses, have at times 
reached very high speeds, says a contemporary. Two runs from 
Buffalo to Sayre, a distance of 177 miles, have been made at the 
rate of 63 and 62 miles per hour respectively. Seven runs, tabu- 
lated as over 50 and under 100 miles in length, show an average 
speed of 63°4 miles per hour, while twenty-nine runs, all under 
wd miles, show the exceedingly high average of 75°65 miles per 

our. 

Tue Light Railway Commissioners have informed the 
Crewe Town Council that the application by the Council for an 
Order for the construction of light railways within the ey = 
would not. be granted. Strong opposition was offered to the 
scheme by the London and North-Western Railway Company, which 
contended that with a very liberal allowance for revenue from 
passengers and goods traffic, the probable net loss would be over 

per annum, which would increase their rates, as ratepayers, 
by £3000 yearly. 

A prastic method of abolishing the tipping system to 
porters on railways in America, is proposed in a Bill which has been 
introduced in the United States Senate. It provides that if a car 
porter accepts a tip he may be fined from 10dols. to100dols. The 
passenger who gives a tip may be fined not less than 10 dols. nor 
more than 100 dols., and the railroad company that keeps a + 
taking porter in its employ may be fined the same amount. In 
order to secure the necessary evidence to convict, provision is made 
in this Bill for the compensation of informers. 


THE “running expenses’ of the Midland Railway for 
the past half-year amounted to £923,166, compared with £788,950, 
in the corresponding half-year in 1899. Included in this headi 
is the cost of fuel, which amounted to £385,817, as against £27! 9,008 
in the half-year ended December, 1899. The total revenue receipts 
for the half-year amount to £5,837,068—a slight increase—and the 
working expenses £3,574,858, or 63°38 per cent. After deducting 
debenture interest, and rent of leased lines, and adding balance 
brought forward, there remains available for dividend, £1,812,435. 


THE important law case “Linaker v. Pilcher and 
others,” in which Mr. Linaker, a superintendent on the London 
and North-Western Railway, was awarded £1000 damages and 
costs for libellous statements contained in the Railway Review, 
was on Monday before Mr. Justice Mathew. The points raised 
were whether the funds of the Amalgamated Society of Railway 
Servants, which publishes the paper through its trustees, could be 
made liable for the damages, or whether the trustees personally 
only should be made liable. His Lordship entered judgment for 
the plaintiff as against the trustees, and held that they were 
entitled to be indemnified out of the funds of the society. Notice 
of appeal was given. 

AccorpDINnG to a parliamentary return just issued, the 
total capital paid up in England and Wales for tramways on 
June 30th last was almost £16,000,000, as compared with 
£14,000,000 in the previous year, while for the United ae 
the total is given as £20,500,000, as compared with £18,000, in 
June, 1899. In England and Wales the length of line open for 

ublic traffic in 5 last was 933 miles, and in the United 

ingdom it was 1177 miles. The ber of passengers carried in 
Engiand and Wales was 817,000,000 in the year ending June last, 
as compared with 700,000,000 in the previous year. The net 
receipts last year were £1,030,552, as compared with £898,662 in 
1899, and £623,338 in 1894, 


NOTES AND MEMORANDA. 


THE returns of the census taken last year show that 
the population of Vienna was 1,635,647, an increase of 293,750 as 
compared with 1890. 

THE largest works in the world for the production of 
sulphite wood pulp are at Waldhof, near Mannheim, in Germany, 
their production being 120 tons of dry pulp daily. Between 2000 
and 3000 workpeople are employed. ‘The motive power is supplied 
by steam engines, and amounts to between 4000 and 5000 horse- 
power. The works were established in 1884, 


THE result of the recent census of the cycles and 
automobiles in France has been published. It was undertaken in 
the interest of the projected taxation. The cycles in use in 
France are 735,541 in number, the motor carriages of various 
kinds 5081. The annual yield of the taxation of both sorts of 
vehicles will amount to 4,413,216f. As the present year promises 
an increase of about 100,000 machines, the next annual tax will 
bring a considerably bigger sum to the State. 


THE average daily supply of water delivered from the 
Thames to the metropolis during the month of December last was 
113,384,458 gallons ; from the Lea, 44,204,673 gallons ; from springs 
and wells, 40,471,192 gallons; from ponds at Hampstead and 
Highgate, 110,027 gallons. The last is used for non-domestic 
purposes only. The daily total was, therefore, 198,170,350 gallons 
for a population estimated at 6,165,490, representing a daily con- 
sumption per head of 32°14 gallons for all purposes, 


H.M. Barriesuie Implacable returned to Plymouth 
last week from her steam trial at 12,000 horse-power, and reported 
that, owing to a recurrence of the former trouble with the port 
engine, the trial had been unsuccessful. After leaving Plymouth 
on Monday morning the vessel proceeded to the westward and was 
off the Land’s End during the night, when the weather was very 
rough. On Tuesday morning it was found that the connect- 
ing-rod had become overheated and the trial was abandoned. The 
Implacable returned to Plymouth with the starboad engine only 
working. 

In his paper read in Paris last week on “ Liquid 
Air,” M. d’Arsonval warned the French public to beware of com- 
panies collecting money for preserving meat or propelling motors 
with this medium. Possibly he had in mind the prospectus of an 
American company which has been widely circulated ‘ privately,” 
offering shares in a company which claims to have discovered a 
means of applying the new liquid to motive power purposes, in fact 
a photographic illustration of a car with occupants all complete 
was given. Close observers noticed at once that the car, to 
all outward appearances, was one which is well known in this 
country, and is usually propelled with steam. 


AttTHouGH artificial refrigeration is largely resorted to 
in Chicago in the numerous factories of food products, little has 
been done in applying the cold-producing methods in hotels and 
private houses. In one of the Chicago clubs, however, the system 
is said to be practised with good resuits. A 20-ton machine is used, 
the refrigerating agent being anhydrous ammonia. The cooling 
pipes are placed in the store boxes, and immediately over the 
inside of the drawers in the kitchen, where the meats and other 
articles of food are kept ready at hand. Meat is kept here at 
35 deg. Fah., and milk, eggs, butter, and vegetables, at 44 deg. 
The kitchen is on the fifth floor of the building. The consumption 
of coal per day is about two tons. 


Last Sunday at the Museum of National History, 
Paris, M. d’Arsonval gave a remarkable demonstration with 
liquetied air. By means of enormous pressures, he reached a 
temperature of minus 180 deg. Cent. Experiments with india- 
rubber bottles showed that they became as hard and brittle as 
glass. The rubber could be pulverised, but became elastic again 
when the air was evaporated. A beef steak dipped in liquetied air 
and then allowed to fall on the floor sounded like a stone and 
broke to pieces. It was eventually reduced to a pink powder, 
easy to masticate and assimilate. Ice dipped in liquefied air cut 
glass like a diamond ; mercury became hardasantimony. Metals, 
especially steel, are said to have had their qualities increased 
tenfold by the application of liquefied air. 


TE employment of Mond gas for manufacturing pur- 
poses is a question of considerable interest at present. A Bill is 
being introduced in Parliament to sanction a scheme for supplying 
the gas to manufacturers in Staffordshire. By the Mond process 
it is claimed that a ton of ordinary slack is made to yield 140,000 
to 160,000 cubic feet of gas, applicable to all classes of furnace 
work, and is suitable for gas engines. The gas obtained per ton 
of fuel is of great heating and explosive power, if calculated on the 
percentage of combustible matter contained in the fuel used. Itis 
free from tar, and washed quite free from solid particles, soot, and 
dust, and also contains less sulphur than ordinary producer gas. 
It can be cooled to a sufficiently lew temperature to admit of its 
being sent through pipes for long distances without inconvenience 
from condensation products, 


ExpEerIMENTs have been carried out lately in a con- 
tinental glass works to test the application of petroleum to glass 
making. An ordinary rectangular Siemens furnace was used 
containing sixteen large crucibles, each of which had a capacity to 
make a plate 15 grammes superficial area, and 14 mm. in thick- 
ness. On both sides, as well as in the middle of the ovens, holes 
were temporarily arranged through which the oil rises. A valve 
regulated the quantity of oil necessary for heating the crucibles to 
the desired temperature. The oil in the reservoir was kept at 
50 deg. Cent. The heating was made under the same conditions 
as when gas is used—i.e., at intervals of half hours—either on one 
side or another of the furnace, while the fire in the centre of the 
oven equalised the temperature on both sides, and rust therefore 
be regarded simply as an auxiliary measure. The plate glass 
prepared by this new method was of a good quality. 


THE new power-transmission line which the Niagara 
Falls Power Company is constracting between its power station at 
Niagara Falls and its terminal station at Buffalo, will soon be com- 
pleted. This is the second line built by this company between 
these points. When the new line is finished both lines will be 
worked at 22,000 volts. The voltage on the present line is 11,000, 
but when the installation in connection with it was put in, the 
transformers and other apparatus were designed for either voltage, 
so that few changes in apparatus will be necessary to effect the 
alteration. The old transmission line consistsof six copper cables, or 
two three-phase systems, each cable having nineteen strands. The 
new cables are of aluminium, having 300,000 circular mills cross 
section and thirty-seven strands to each cable. ‘The poles for the 
aluminium cable are 112ft. apart, while those for the old copper 
cable were only 75ft. apart. 


A Buvr-Book has been issued by the Home-oftice deal- 
ing with the mining industries of the world for the year 1899, 
From this it appears that nearly one-third of the coal supply of 
1899 was furnished by the British Empire. The United States 
supplied nearly another third, and Germany more than a sixth ; 
the remainder was contributed mainly by Austria-Hungary, France, 
and Belgium. For the first time the United States outstripped us 
as a coal-producing country, the American output being 
million metric tons, while that of the United Kingdom was 
millions. Our increase in the output was large, viz., 18 million 
metric tons ; but that of the United States was far larger, viz., 30 
million metric tons, or, roughly speaking, as much as the entire 
output of France. Dr. le Neve Foster attributes this result to the 
use of coal-cutting machinery in the mines across the Atlantic, of 
whose total output 23 per cent. is won by labour-saving machinery. 


MISCELLANEA, 
Tue battleship Albemarle, 14,000 tons, will be launched 
at Chatham on March 5th. e 


A SEVERE drop in prices in Derbyshire coal for manu. 
facturing pur: occurred last week, averaging as much as 2s, a 
ton at the pit’s mouth. 


His Majesty's bettlenhip Russell is to be launched 
from the Jarrow shipyard of Palmers’ Shipbuilding and Iron Com- 
pany, Limited, on the afternoon of Tuesday, the 19th inst. 


Mr. G. C, Bucuanan, Engineer to the Dundee Harbour 
Trust, is relinquishing that post, having been appointed by the 
Government of India to the office of Chairman and Chief Engineer 
to the Rangoon Port Trust. 


Tue Swedish Rutorneutany Commission on the Mer- 
cantile Marine has recommended the establishment of special 
steamship lines between Stockholm or Gothenbu 
Ayres, and between Gothenburg and New York, wi 
subventions, 


ARRANGEMENTS are said to have been completed for 
the establishment of e nickel ore smelting and refining works 
at Newcastle, New South Wales. An area of 400 acres has been 
secured, and the ore to be treated will be brought from New 
Caledonia by a regular line of steamers, The works will provide 
employment for a large number of men. 


A Mertuyr Typvi correspondent states that on 
Saturday the effect of American competition with the South Wales 
steel trade was indicated in an appeal by the Dowlais and 
Cyfarthfa steel works for a reduction in the rating assessments on 
the grcund of the extraordinary depression. It is stated that 
every ton of steel now sent from the locality goes out at a loss to 
the manufacturers. 


A company in Connecticut, U.S.A., has applied to the 
General Assembly in that State for permission to open a 
service for the transmission of merchandise and other articles 
through pneumatic tubes, The plan is to run the main tube from 
New York to Hartford. One of the features of the project would 
be the practically instantaneous delivery of newspapers fron’ New 
York to the large cities in Connecticut. 

Tue Aberdeen Harbour Commissioners have in hand a 
scheme which bids fair to revolutionise the fishing industry at the 
port. The present accommodation is totally inadequate to deal 
with the enormous strides the trade has made during the last few 
years, and the Commissioners now recognise that large new fish 
docks are urgently required. The scheme at present under con- 
sideration involves an outlay of about £300,000. 


Srx men were killed by an explosion which occurred at 
Chilworth Gunpowder Works, near Guildford, in Surrey, on 
Tuesday morning. The explosion happened in a building known 
as a black corning house, which was completely demolished, the 
machinery iying on the site a mass of ruins. Up to the present 
time the cause of the affair has not been ascertained. The shock 
caused by the explosion was felt quite tive miles away. 


DREDGING as a means of winning gold from the beds of 
rivers and creeks is only in the experimental stage in Queensland, 
and miners and mining investors in the Colony know very little 
about it. Since, however, the satisfactory experiments in New 
Zealand, and more recently, but not as yet to anything like the 
same extent in New South Wales and Victoria, attention has been 
seriously directed in the Colony to this form of mining, both for 
gold and tin. 


Durine the month of February the cutting and storing 
of ice from the lakes in Norway commences. Though the weather 
has not kept continuously cold, yet the ice has grown in thickness, 
and averages from 12in. to 17in., according to the situation of the 
lake. On account of the cold weather here and on the Continent, 
where it has been more severe even than in Norway, it is not 
expected that the shipments this spring will by any means come 
up to the quantity shipped in previous years, 

AccorpING to the Westminster Gazette, the Admiralty 
have decided that all sighting guns for turrets and barbettes are 
to be replaced by three-pounder quick-firing guns. These sighting 
guns are mounted on the tops of turrets and Cerestes, and as they 
are controlled by the training and elevating mechanism of the 
larger guns, they prove most useful for instructional purposes, 
besides enabling captains of guns to ascertain the exact line and 
elevation for the larger armament in action, thus saving a large 
amount of ammunition, time, and labour. 


Govrock on the Clyde has been provided with a refuse 
destructor station, the plant i. been laid down by Goddard, 
Massey, and Warner, Limited. The installation consists of two 
destructor cells, with boiler placed between them. For each cell 
there is a blowing fan for forced draught, having an outlet 10in. 
diameter, passing direct into the ashpit. ‘lhe fans are driven by 
belts upon a line of shafting, and this shafting is driven from a 
6 horse-power engine using steam generated from the burning 
refuse. Twenty tons of refuse can be dealt with in twenty-four 
hours. The whole cost of the plant, exclusive of the land, amounted 
to about £1700. 


Tue half-yearly meeting of shareholders in the Man- 
chester Ship Canal was held on Tuesday. The report was not as 
cheerful as could be wished, but showed that the business of the 
canal has continued to increase, notwithstanding the depression 
due to the war in South Africa and the cessation of export trade 
with China. The results of the Bridgwater Canal undertaking, 
on the other hand, showed a combinable falling-off, and the 
chairman hinted that unless there was a decided improvement the 
company would feel justified in selling the boats and turning the 
canal into a toll-paying concern. ‘the chairman reminded the 
meeting that the large increase in tonnage of sea-going vessels 
would have to be met by the construction of new and larger docks. 


A Few months ago it was announced that the German 
makers of agricultural machinery and hardware generally intended 
to arrange an exhibition in Russia for the purpose of bringing 
their productions more prominently before the Russian public. 
However, the project has now been abandoned for the moment. It 
appears that the German makers have been influenced by two 
reasons ; the first is, that their competitors in the United States 
resolved to transfer many of their exhibits from the recent Paris 
Exposition to Moscow, where they could be dispiayed ; *»condly, 
the commercial depression existing ine Russia at this moment offers 
very little prospect of the projected German exhibition bei 
crowned by success. The project was well received in Russia, an 
its abandonment is only temporary. 


PortsmoutH is face to face with a difficulty. The 
Drainage Committee applied to the Admiralty to grant additional 
time for the discharge of the town’s sewage into the receiving-tanks 
at Eastney, and while no direct reply has been sent, the committee 
has received from the Admiralty a jetter to the effect that if the 
necessary work for the discharge of the sewage within the stipulated 
time is n»t proceeded with the Treasury will probably withdraw 
its c ntri »ution to the sanitary rate. This means a loss of £20, 
per ennu n, and the committee has therefore decided to recommend 
a new sch2me of drainage, involving an outlay of £150,000. Ports- 
mouth one the very few towns which a 
rati imit for sani urposes, the pro} expenditure 
will in all probebility, if subarked on, mean the abolition of the 
limit, which stands at 2s, 6d. in the pound. 
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REIGN AGENTS FOR SALE OF THE ENGINEER. 


@TRIA.—GEROLD AND Co., Vienna. 
F. A. Brocxunaus, 7, Kumpfgasse, Vienna I. 
qINA.—KELLY AND Watsn, Limitep, Shanghai and Hong Kong. 
IRANCE.—BovVEAU AND Cuevitiet, Rue de la Banque, Paris. 
iERMANY.—ASHER anv Co., 5, Unter den Linden, Berlin. 
A. Leipsic ; F. A. Brocknavs, Leipzic. 
(pIA.—A. J. COMBRIDGE AND Co., Railway Bookstalls, Bombay. 
ALY.—LOESCHER AND Co., 307, Corso, Rame ; Bocca Freres, Turin. 
PAN.—KeL_y AND Watsu, Limitrep, Yokohama. 
P. AND Co., 14, Nikonbashi Tori Sanchome, Tokyo. 
UssIA.—C. R.CKER, 1h, Nevsky Proapect, St. Petersburg. 
AFRICA.—GORDON AND Gotcn, Long-street, Capetown. 
R. A. Toompson anv Co., 33, Loop-street, Capetown. 
J.C. Jura & Co., Capetown, Port Elizabeth, & Johannesburg. 
USTRALIA.—GorDoN Gorcn, Melbourne, Sydney, and Brisbane. 
R. A. Tompson Co., 180, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
ZEALAYD.—Urton anv Co., Auckland ; Craia, J. W., Napier. 
ANADA.—MonTREAL News Co., 386 and 388, St. James-street, Montreal, 
Toronto News Co., 42, Yonge-street, Toronto. 
DNITED STATES OF AMERICA.—InTERNationaL News Co., 83 85, 
Duane-street, New York. 
Supscrirtion News Co., Chicago. 
TRAITS anp Watsu, Limitep, Singapore. 
AND Co., Colombo. 


SUBSCRIPTIONS. 

NEER can be had, order, from any newsagent in town 
supplied direct from the office on the following 
advance) :— 

alf-yearly (including double num! eo os 
Cora Reapine Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made, 


Foreign Subscriptions will, until further notice, 
given below. Foreign Subscribers paying in advance at these rates 


or 
be 
in 


Tux Paper Copiss. 
Half-yearly .. .. £0 188. 
Yearly .. .. &1 16s. 


0d. 
Od. | Yearly .. .. .. £2 Os, 


(The difference to cover extra postage.) 
ADVERTISEMENTS. 
advertisements of four lines and under is three 
afterwards shilling and 


one ; odd 
. The line averages seven words. When 


pe The for 
shillings, for every two lines 


{userted with all pract 
teed in any such case, All 
subject to this condition. 

Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
in each week. 

letters relating to Advertisements and the Publishing tment of the 
Paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Editor of Tux ENGINEER. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON." 


PUBLISHER'S NOTICES. 


*\* With this week’s number is issued as a Su; a Ti 


Drawing of an Express Passenger Engine, North-Eastern Ravt- 
way. very copy as issued by the Publisher includes a copy of 
this Sup , and ave requested to notify the Fact 
not receive it, 
*,* Largest OF THE BRITISH .—Our coloured 
representing H.M. ships Formidable, and 
A may be had. on superior paper, upon a roller, 
price 1s., by post 1s. 
of should receive THE ENGINEER i an 


of te 


TO CORRESPONDENTS. 


tions. 


*,* All letters intended for insertion in Tam Enorvese, or containing 
questions, should be the name and address of the writer, 
not necessarily for ication, but as a proof af good faith. No notice 
whatever can be of anonymous communications. 


*,* We cannot undertake to veturn drawings or manuscripts ; we must, 

therefore, request correspondents to keep copies. 
REPLIES. 

H. F. (Chatham).—We have nothing whatever to do with the taking out 
of patents, their purchase, or sale. 

C. G. (Chatham).—The silent blow-off valve is fitted in order that the 
safety valves may discharge in silence. 

HE.Ix.—The fact that your son has to wear glasses will not prevent him 
from getting a of Trade certificate as an engineer. 

H. 8. W.—The pump you require is not ‘‘Torkins” but “ Tonkins.” It 


has been made and sold for years under the name of the Cornish 
coaee, pee” by Joseph Evans and Sons, Culwell Works, Wolver- 
hampton. 


J. W. (Earlsfield).—There are at least half a dozen conn now under 
consideration which promise all that yours does. e do not think 
any firm will take up the manufacture unless you are prepared to 
na asa You can obtain provisional protection for nine months 
or £1. 

EnoivgEr.—It is all a question of interest. If a clever young man can 
get good introductions, and has some money on which to live until he 
can obtain employment, he may succeed very well in the United States 
or Canada. e man without good introductions has no more chance 
of employment abroad than he has at home. 

R. W. B.—Combinations of material with diverse coefficients of elas- 
ticity are invariably defective. Take, for ¢ ple, the old-fashioned 
cast iron girder with wrought iron trusses; the cast iron invariably 
broke. In the same way, no doubt, a floor of steel girders completely 
embedded in concrete would be stronger than one consisting of the 
girders alone, provided no deflection took place, and there was no shock, 
or settlement of the building. But such conditions cannot be secured 
in practice, and in a ve oh rt time the concrete, being much more 
rigid than the steel, would crack, and then the stress would all come 
on the girders. You cannot get any more strength in such a floor than 
is imparted by the girders. 


MEETINGS NEXT WEEK. 


Tue or Exvecrricat February 
2ist, at the Institution of Civil Engineers. Paper, ‘“‘The Electrical 
Power Bill of 1900 : Before and After,” by Mr. W. L. Madgen, Member. 

Tae Loxpon ScHoot or Economics anp Po.iticaL Scrence.—Mon* 
days, at 8 p.m., beginning February 18th. Course of six lectures on 
‘Engineering Questions in Relation to Railway Economics,” by Mr. 
Lynden Macassey, B.A., LL.D. 


Tar [ystirvTion or Junior Encingers.—Wednesday, Fe’ 20th? 
at 8 p.m. Lecture on “ Works Management,” by Mr. A. H. ker, 
Wh.S8c., B.A., B.Sc.—Saturday, February 28rd, at 2.30 p.m., visit the 
Willesden Station of the Metropolitan Electric Supply Company. 


Tue Instrrution or Civit 


r. Walter James Weightman, M. Inst. C.E.—Friday, 
February 22nd, at 8 p.m. to be read, ‘“‘ Automatic Coupling,” by 
Mr. J. L. Cridlan, Stud. Inst. C.E. ‘ 

Rovat Unrrep Service February 18th, at 
3 p.m. Lecture on “From —— to Europe, vii Siberian Overland 
Route,” by Mr. H. A. Bonar, H.B.M. Consul at Yokohama.— Wednesday, 
Fe 20th, at 8 p.m. Lecture on “ Army Reform based on some 
Nineteenth Century f orem in Warfare,” by Major-General C. E. Webber, 
C.B., late R.E. 

RoyaL Sociery.—Wednesday, February 20th, at 
7.30 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster. Papers, ‘‘ Report on the Phenological Observations for 
1900,” by Mr. Edward Mawley, F.R. Met. Soc., F.R.H.8.; “A Review of 
Past Severe Winters in England, with Deducti therefrom,” by Mr. 
Albert E. Watson, B.A., F.R. Met. Soc. 

Tue INstTITUTION OF MINING AND METALLURGY.— Wednesday, 
20th, at 8 p.m., at the Geological Museum, Jermyn-street, London, 8.W. 
Papers, ‘‘ Notes on Nome,” by Mr. Arthur L. Pearse, Member of Council ; 
* A Graphic Method Applied to mares | Ore Bodies, with Notes on 

ves,” by Mr. A. G. Charleton, Vice- 


Socrrety or Arts.—Monday, February 18th, at 8 p.m. Second Cantor 
Lecture on ‘‘The Bearings of Geometry on the Chemistry of Feriaenta- 
tion,” by Mr. W. J. Pope.—Tuesday, February 19th, at 4.80 p.m. Colonial 
Section. Paper, ‘The Crisis in China—its Causes and Solution,” by Mr. 
Joseph Walton, M.P.—Wednesday, February 20th, at 8 p.m. Ordinary 
Paper, “Some Features of Railway Travelling —Past and 


meeting. 
Present,” by Mr. Frederick McDermott. 
DEATH. 
On the 10th inst., at his residence, Manor Hill, Birkenhead, in his 
Laird Bros., 


seventy-fifth year, Bevis, M.I.M.E., &c., of 
Limited. 


4 through whom the is obtained, Such ti 5 
on be remand by chaining the’ paper dire from 


CONTENTS. 


Tug Enoinegr, 15th Fe 1901. 
Cast Iron THE Unirep States, No. I. .. .. 
Motor Cars IN PARIS.. .. 157 


Express Encrne, Raitway. (Illus.) .. 158 
Tue Ganz System or Execrric Traction. (Illustrated.) .. .. .. 158 
Prime Movers at THE Paris Exuisition. No. XVIII. (Illus.) .. 160 
Tur New Roap rrom 10 TeHERAN. (Illustrated.).. .. .. 162 
Tue INSTITUTION OF MECHANICAL ENGINEERS .. 164 


Forman, C.B. .. .. 
SupMaRine Boats. No. III. (Illustrated.) 
Tue Ucanpa Bripogw CONTRACT .. .. 
RatLway Matrers—Norgs aND MEMORANDA— MISCELLANEA 
Cooper's Hill E eering College—Cheap Power.. .. .. .. 
Brighton Electric Cables—Motive Power Schemes— The Transit of 
Lake Baikal—London Water Supply—How to Ruin Trade—A 
Naval and Military Exhibition .. .. oe 


Booxs RECEIVED .. 171 
Lorp INVEROLYDE.. we! 172 
AMERICAN MERCHANT SHIPBUILDING .. .. .. «.. es oo” 
Cotonge, Horron .. 172 


Lerrers To THR Epitor—Wheel Lathe. v. Boring Mill—Boiler Ex- 
plosions—Tlhe American Cab—Submarine Boats—Hot Air 


Supply from Steam Engine—Deflection of Beams. . 173 
BascuLe Drawsripor at Cutcaco, U.S.A. (Illustrated.) .. 174 

174 


Tue OF ELecrricat ENGINEERS .. 

Lectures on WATER-TUBE BOILERS 

Norges rrom JAPAN 

AMERICAN ENGINEERING Ngews.. .. .. .. 

LETTERS FROM THE Provinces—The Iron, Coal, 
of Birmingham, Wolverhampton, and other Districts. . 


and General Trades 
176 


Notes from Lancashire—She: District—North of England. . 177 

Notes from Scotland—Wales and Adjoining Counties.. .. .. 178 
Tae Newport Harsour WEEKLY TRADE Report .. 178 
On THE PAINTING OF MACHINERY .. . 179 

“LECTED AMERICAN PATENTS .. 8 


SUPPLEMENT—EXprREss PassENGER ENGINE, NorTH-EasTERN 
ILWAY. 


THE ENGINEER 


FEBRUARY 15, 1901. 


THE GIANT STEEL TRUST. 


Ir looks as though the giant steel trust of which we 
have heard off on and for more than two years past, 
has been formed at last. Without accepting literally, 
and paying too much attention to, all the stories which 
have been cabled over from the United States during the 
last few days, there appears to be no reason to doubt 
that the Carnegie Steel Company has finally been brought 
into agreement with the other big steel producers whose 
overtures it has hitherto scorned, and that, as a conse- 
quence, there will in the future be harmony throughout 
the entire trade, with the prospect of a uniformly high 
range of prices for the halons consumer. We might o 
inclined to extend our sympathy to this individual were 
it not that he is himself to blame for making such 
developments possible by establishing high _ tariff 
barriers over which competition can seldom hope to cross. 
For that piece of folly he has already paid dearly, and 
unless the Legislature intervenes he will soon find himself 
in the power of a monopoly more complete and heartless 
than any which the world has yet seen. The Carnegie 
Company has recently been making itself obnoxious to 
the others, and the stated intention to build the: largest 
fube works in the world at Conneaut was accepted as a 
challenge not to the National Tube Company alone, but 
to the whole combination of steel organisations, and as 
Carnegies were admittedly in a position to fight, there 
was consternation in the ranks, and the consumer began 


| to smile in anticipation of a war of rates. The smiling 


was premature. If Mr. Carnegie’s threats were not 


designed expressly to bring his competitors to better 
terms to enable him to live that “ dignified, unselfish life 
after 60” for which his soul is supposed to have been 

earning, it has certainly had that effect. Two years ago 

e gave a syndicate an option for the purchase of his 
company at the equivalent of £64,000,000 sterling, 
but the price was thought to be high even for 
this undertaking, and the matter fell through. There 
was an attempt at intimidation later, but that counted 
for nothing. As the New York correspondent of the 
Times puts it, “‘ Mr. Carnegie’s possession of by far the 
greatest part of the ironstone in America, of a port on 
Lake Erie, a railway from Pittsburgh to Lake Erie, an un- 
equalled plant, a fleet of ships by which ore is brought 
from Lake Superior to Conneaut, and steel products are 
despatched through the Welland and Erie canals to 
Europe at 80 cents instead of 3 dollars per ton, these 
and other unequalled facilities made him and his com- 
pany the essential factors” in such a grand combination 
as Mr. Pierpoint Morgan is credited with dreaming about 
—one that will permit the American steel industries to 
compete with the world, while — control of the 
American market. Mr. Morgan is the leading spirit of 
the National Tube Company, and when the Conneaut 
tube works were mentioned, he appears to have thought 
it about time to make terms—which, by the way, are 
better than those originally asked, if Mr. Smalley has got 
the figures correctly. He says that ‘‘ Mr. Carnegie parts 
with his entire interest in the Carnegie Company, 54 per 
cent. of the whole capital value of which, for the purposes 
of this sale is agreed to be 400,000,000 dols. (£80,000,000). 
He takes his pay in 5 per cent. gold bonds of the new 
company at par.” 

For the time being, it seems safe to say that Mr. 
Morgan has realised his ambition. The combination 
includes twelve undertakings, every one of which started 
as a combination of a number of smaller entities, and the 
present nominal capitalisation of the whole group is 
equal to £220,000,000. An enumeration of the names 
will be sufficient to show how all-embracing the new 
trust is. After the Carnegie Company, with its multi- 
farious offshoots, we have the Federal Steel, the American 
Tinplate, National Tube, American Steel and Wire, 
National Steel, American Car and Foundry, American 
Steel Hoop, Pressed Steel Car, and American Sheet Steel 
companies. Concerning the composition of most of these 
we spoke in detail at the times of their formation, and 
they are so well known that we are not called upon to 
say anything more. The American Bridge Company 
claims to control 90 per cent. of the bridge tonnage of the 
country, and its. capital is equivalent to £14,000,000. 
The Republic Iron and Steel Company is an amalgama- 
tion of twenty-nine plants, being practically all of any 
importance in the Central and Southern States west and 
south of Pittsburgh, and it has a capacity of over 1,000,000 
tons of finished material in a year. The American Stee 
Hoop Company, capital £6,200,000, has an annual 
capacity of 700,000 tons of steel bands, hoops, and bars, 
and of 400,000 tons of Bessemer mill and foundry iron. 
The Pressed Steel Car Company, capital £5,000,000, 
claims to control every business of its class that is worth 
considering, and it can turn out 100 cars a day. The 
American Sheet Steel Company, capital £10,000,000, is 
a combination of twenty-five businesses. These may 
be called the smaller fry of the group, but their co- 
operation was needed to make the hold over the steel 
trades complete. 

Now that the inclusion of the Carnegie Company has 
brought about harmony throughout the whole trade, it is 
natural to ask what will happen next. For one thing, it 
is not to be supposed that prices, which were maintained 
by active business down to the middle of last year, and 
which have been kept to a fairly high level since by the 
partial combination and the ability of the Carnegie Com- 
pany to secure greater profits by the facilities it possesses 
over all the others, will be put down. Control of the 
American market is complete, and it would not be con- 
sistent with the policy of an American combine to permit 
any commodity to go for a cent less than can be squeezed 
out of the consumer. The new trust is in a posi- 
tion now to compel the domestic consumer to pay to it 
what it would cost to import similar goods from EKurope— 
production, maker’s profit, freight, and handling charges, 
plus the import duty. It is already claimed that steel 
goods can be manufactured in the United States at less 
cost than in England or Germany, and if that is the case, 
we have an idea of the fancy profits made by American 
companies. Logically there should be no import duty, 
for a high tariff was devised for the protection of 
struggling industries and not for the purpose of enabling 
the emancipated home producer to charge exorbitant 
prices for his goods, and of encouraging such aggregations 
of capital as make the world stand aghast. But it is no 
use discussing what should be. We have the tariff to 
face, and while it is in force the American consumer pays 
what he is forced to pay owing to the lack of competition 
—that is, just a fraction less than it would cost to lay 
down foreign goods in the American markets. The rail- 
roads have been kicking against the price of steel rails 
and other requirements, but what can they do? There 
is justa slight margin in favour of the native as against 
the imported article, and soon or late they must come 
into the market or allow their permanent way to become 
dangerously bad. It is much the same with consumers 
of the miscellaneous goods. In the case of one and all it 
is true that undue exactions tend to restrict enterprise, 
and we may suppose that Mr. Morgan, Mr. Schwab, and 
the rest are aware of this fact,and are prepared to act 
accordingly when the moment arrives. But the one 
thing certain is that no concession whatever will be 
granted until trade conditions become so bad as to compel 
the producers for their own safety to lower prices, and thet 
at the very worst the range of quotations will be 30 to £0 
per cent. higher than under competitive conditions. The 
American people do not benefit. A lot of money may 
pass, but it will pass from them into the pockets of the 
small group of men in control of the industry; and it is 


> 
*.* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instruc. 
by Post-office Order must be made payable to Tum 
8d. 
| 
an advertisement measures an inch or more, the c is 108. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
February 19th, at 
8 p.m. Ordinary meeting. Paper to be discussed, ‘‘ The Nilgiri Mountain 
eoo-page | President ; xplosive Gas in a Metalliferous Mine,” by Mr. F. W. Grey, 
Member. 
OF CONAUIOR, AE wise OY 
information of the fact to the Publisher, with the 
165 
166 
166 
168 
169 4 
170 
171 


THE ENGINEER 


Fes. 15, 1901 


170 
not difficult to see in all this, if perpetuated, the germs of 
a social revolution, which will involve employers and 


employed alike in a common ruin. But there is no 
chance of it being perpetuated. The American citizen is 
long-suffering, but he is intelligent and energetic, and in 
the end he will slay this incubus. He will realise for one 
thing that a protective tariff is not for those who stand in 
no need of protection, and in the revulsion of feeling 
caused by gross abuses, he may go right back to a free 
trade policy. If the domestic manufacturers are really 
able to produce at less cost than the foreigner, with or 
without freights thrown in, they will still be able to hold 
their own with only the amount of duty knocked off their 
profits. If this claim is all nonsense, a little healthy 
competition will do them good, and will stimulate them 
to greater efforts. Meantime, being aided by the tariff, 
the steel trust will make a stronger attack on foreign 
markets. Not that it expects to place its goods at much 
profit, but it will be getting a footing; the surplus sent 
abroad will keep the domestic consumer from indulging 
in hopes of reduced values based on increased stocks, 
and the average of prices for home and foreign consump- 
tion will still be high. This is in accordance with Mr. 
Carnegie’s “‘ law of surplus,” and it is the point which 
more immediately concerns the English engineering 
trades. The capacity of existing plants in the United 
States is considerably in excess of present requirements. 
Production will be large this year, by the confession of 
all, while consumption will probably be no better than 
moderate. In the circumstances, there is likely to be 
plenty of American iron and steel for shipment to Europe, 
and with the certainty of high profits on the home trade 
—which is, and must remain, the great mainstay of the 
industry—the trust will not be too solicitous about profits 
on the foreign so long as it gets rid of the surplus. 


COOPER’S HILL ENGINEERING COLLEGE. 


Ir is not the fault of the professors of all the sciences 
and some of the arts if recent events connected with 
Cooper’s Hill are not fairly well known to our readers. 
The story to be told brings into prominence the differ- 
ences of opinion which have long existed between engi- 
neers in practice and the advocates of technical education 
or scientific instruction. A loud outcry has been raised 
concerning what is really not a large matter. Lord 
George Hamilton, acting on what appears to us to be 
reasonable advice based on adequate information, has 
found it necessary to make a change in the teaching staff 
of the Indian Government Engineering College at Cooper’s 
Hill. At once the whole army of teachers has flown to 
arms in defence of what they claim to be their rights. A 
considerable correspondence, mostly denunciatory, has 
appeared in the pages of our daily contemporaries; and 
the movement culminated in a deputation, which on 
Tuesday waited on Lord George Hamilton to state 
grievances and claim redress. Lord George Hamilton 
had not the slightest difficulty in disposing of the 
arguments of the deputation. Although it was composed 
of men of science, who adore facts, they had unfortunately 
not mastered the facts relating to Cooper’s Hill and its 
work. They appear to have been ignorant about the 
affairs of the college ; and we cannot read Lord George 
Hamilton’s statement without feeling that a number of 
eminent men have allowed themselves to be placed in a 
false position. 

We have been aware for some time that matters were 
going very roughly indeed at Cooper’s Hill, but we forbore 
comment until we had the facts officially before us. It is 
no new thing that Cooper's Hill should give trouble. It 
was called into existence under peculiar, and, indeed, 
adverse circumstances. For many years the whole of the 
engineering work of India was done by military men, 
mostly Royal Engineers. As progress continued it was 
found that the supply of these gentlemen was not equal to 
the demand; and numerous civil engineer appointments 
were made, the men being selected in and sent out from 
this country. It would be sheer waste of time now to 
diseuss covenanted and uncovenanted service, “the 
P. W. D.,” and cognate things dear enough to the Anglo- 
Indian, but of small general interest. It suffices to say 
that once more the supply of engineers fell short of the 
demand ; very largely, we believe, because the pay offered 
was far too small to secure good men. So about thirty 
years ago, at the instance of Colonel Sir George 
Chesney, the late Duke of Argyll established the 
college, on the understanding that every student 
who passed out of it creditably should receive an 
Indian appointment. Col. Chesney retired after two years. 
He was succeeded by Sir Alexander Taylor, whose place 
has in turn been taken by Col. Ottley. The results obtained 
for alarge expenditure were only moderately good. Of all 
the men sent to India about ten per cent., we understand, 
turned out first-rate engineers and sound business men. 
Some forty per cent. were satisfactory. Of about half 
it is not necessary to speak. They discharged duties of 
some utility, and reflected no particular credit on the 
college. At last the demand for engineers in India 
having been satisfied, it was decided to close the college. 
Other counsels prevailed, however, and it has been run 
for some years on the understanding that a certain 
number of Government appointments only should be 
made each year from among the students. 

It would be ungracious, we think, to go into any 
details as to the reasons why Lord George Hamilton 
became convinced that re-organisation was essential. He 
appointed a committee of investigation to report before 
he took action. Inasmuch as the college was intended 
to turn out engineers likely to be of use in India, he 
selected for his committee eminent members of the 


profession. In the words of Lord George Hamilton, 


‘*the chairman was Sir Charles Crosthwaite, who had 
been Commissioner of Burma, Lieutenant-Governor of 
the North-West Provinces, had administered a large 
department of the Public Works Department, was a 
member of Council, had taken a great interest in the 
eollege, and was ex-president of the Institution of Civil 


Engineers. Then there was Sir J. Wolfe-Barry, also an 
ex-president of the Civil Engineers. The other members 
were Sir William Preece; Sir Alexander Rendel, well 
known as a mechanical engineer, and a man of the widest 
experience ; Colonel Leonard, who rose to eminence in 
the Public Works Department ; Colonel Pearson, head of 
the Forest Department; and Sir Courtenay Ibert, one 
of our highest authorities on all educational matters.” It 
is well to bear in mind that the object of the deputation, 
which had Lord Kelvin at its head, was to obtain the ap- 
pointment of a committee of inquiry, to be composed, not of 
engineers, we gather, but of professors, on the assumption 
that only those who teach can tell whether a college is or 
is not properly managed, the contention being, in so far 
as we understand it, that however able the gentlemen 
named above might be they did not understand what was 
and what was not good in the way of teaching. Here, in 
short, we have an admirable practical illustration of the 
operation of thetechnical education craze to which we have 
over and over again directed attention. We find on one 
side the whole army of professors, and many men of 
pure science, who argue that engineers shall be trained in a 
particular way. The members of the profession have as 
a body taken no notice of these arguments. They have 
utilised just so much of a technical college training as 
suited them. The colleges have gone on turning out 
men, and it has come at last, we are sorry to say, to be 
acknowledged that the man who has been in a technical 
college is hindered rather than helped by the fact. But 
the policy of the profession has been one of indifference 
rather than actual interference. At last, however, a 
number of competent men of the highest possible pro- 
fessional standing are called in and asked to pronounce, 
after due inquiry, an opinion as to the merits and demerits 
of a typical technical college, claiming for itself to be at 
least as good as any other in the world ; and these gentle- 
men say plainly that the most sweeping changes are 
necessary to restore it to efficiency. We are not at all 
surprised that the great teaching body of this country 
should be annoyed. No stronger admonition to put their 
own houses in order could have been conveyed. Indeed, 
the question suggests itself, if the Institutions of Civil, 
Mechanical, and Electrical Engineers sent out a deputa- 
tion of their members with a roving commission of 
inquiry, how many colleges and technical schools would 
— in their eyes to better advantage than Cooper's 
Hill ? 

Much was made by the deputation of the apparently 
summary dismissal of seven members of the staff. Lord 
George Hamilton had no difficulty in showing that the 
gentlemen in question were by no means hardly treated. 
The theory of injustice is based on a misapprehension. 
We cannot do better than quote Lord Lister to illustrate 
this. He said, ‘‘There were two questions—one the 
manner of the dismissal, and the other the expediency 
of the changes in the curriculum. Such a step was a 
great discouragement to those who wished to follow a 
scientific career; such appointments were rare, and a 
man’s lifework might be abruptly stopped by such 
treatment as was being accorded. In his own profession 
he had to lament the tendency of examining bodies to 
abolish or minimise scientific training.”” Now, Cooper's 
Hill College was not established to afford professors 
opportunities of following a scientific career, but to teach 
a number of young men the rudiments of civil engineering. 
Again, as to the dismissu. It appears that the greater num- 
ber of those dismissed retire on very satisfactory pensions. 
We gather, furthermore, that for men of first-rate 
ability, such as it would seem from what has been said 
and written the staff were, the remuneration offered by 
the Indian Government was, to say the least, in no way 
adequate. Thus Professor Hearson, concerning whom 
the world has heard most, had a salary of only £600 a 
year. We cannot think that he has much to complain of 
in being forced to take up work in the future where his 
services will be properly remunerated. The hero in a 
well-known comedy—an army man—being asked if he 
got good pay, replies that the pay was very small, but 
that so was the amount of work he did for it. A tempta- 
tion to err in this way always besets Government 
officials. That they never succumb in real life is infinitely 
to their credit. All the same we think that Cooper’s 
Hill would get on better if the moderate sum now frittered 
away among a great many men were centred on a few of 
first-rate ability and energy, who would feel that they 
were adequately remunerated. Finally, we may say that 
greatly too much has been made of the whole matter, 
and we go so far as to add that the professional engineers 
of this country and of India will fully endorse the action 
of Lord George Hamilton as that which is most likely to 
impart efficiency to Cooper’s Hill. 


CHEAP POWER. 


THE generation of power at a selected point for distri- 
bution over an area of greater or less extent is a com- 
paratively recent idea. The foundation of it might 
possibly be traced back to Murdock. The production of 
gas and its delivery in the neighbourhood of the works 
was the first realisation of the possibilities and advan- 
tages of the centralisation of power. The delivery of 
air or water under pressure, if we exclude hydraulic 
works originated for other purposes, was of later date, 
whilst the production of electricity in bulk, and its 
carriage has its origin within the memory of our youngest 
readers. It is worth observation, merely as an interest- 
ing fact, that the transmission of power, in the form of 
electricity and gas, was, in the first place, designed for its 
re-manifestation as light. Although, ever since the 
invention of the gas engine, transmission of gas power 
has developed rapidly, no attempt has up to the present 
been made to distribute gas solely for the production of 
motive power. We are not considering the case of 
natural gas. But as the advantages of the gas engine 
have received increasing appreciation, and as the know- 
ledge of the engine and its phenomena has extended, 
the desirability of producing a cheap gas suitable for 


consumption in engines, and the possibility of supplying 
it in the same manner as lighting gas, have received a 
large measure of attention. 

When considered in comparative relationship to other 
sources of expenditure in industrial enterprises, the cost 
of power is not of great magnitude. For example, the 
total expenditure per year—8000 hours—on the produc. 
tion of 500 horse-power per hour, may be taken as approxi- 
mately £2000. And suppose we take it that 500 workpeople 
find employment in a works consuming this power, and 
that the average rate of wages is only £1 per week, the an. 
nual expenditure on this account is £25,000, or more than 
tweive times as much as the cost of power. When invested 
capital, salaries, and numerous other expenses are taken 
into consideration, it will be seen that the cost of steam 
power in such a factory is only some 4 to 6 per cent. of 
the whole outlay, or quite a small fraction. Ina power 
station, that is, an establishment for the manufacture of 
power, the case is differentr Here the labour expenses 
are small in comparison to the work done, the cost of 
coal used being approximately equal to all other expenses 
of the station, or some 50 per cent. of the whole outlay, 
Bearing these figures in mind, it is easy to understand 
why electrical engineers have devoted so much attention 
to the question of power. Now, in the conversion of 
power from solid fuel, there are two sources of loss, 
First in the conversion of the solid into an elastic 
medium suitable for use in an engine, and secondly in the 
consumption of that medium. Economy may be effected 
in either or both directions. In the second stage the gas 
engine has already raised the standard, and it is 
evident that with a cheap source of gas it would be 
the most economical prime mover yet invented. It was 
with a view to induce a discussion on this important 
question that a paper on power-gas for central stations 
was read recently before the Institution of Mechanical 
Engineers. 

An abstract of this paper has already appeared, and in 
another place to-day we conclude a brief account of the 
discussion. It cannot be denied that the paper, and par 
ticularly the discussion, were disappointing. Of the 
value of the former in many respects there can be no 
question. It was unfortunate, however, that an indepen- 
dent writer was not selected. Mr. Humphrey is Dr. Mond’s 
apostle, and although we agree with him that he was 
under no obligation to describe the gas generators of other 
makers, we cannot help feeling that the bias of the paper 
would have been less pronounced in other hands. Un- 
fortunately, moreover, Mr. Humphrey instituted com- 
parisons between the Crossley and the Premier engines. 
Hence two factions were roused, first between the 
inventors of gas plants, and then between the makers of 
engines. The effect was that the trade element, which 
ought to have been kept out, crept in, whilst the general 
and scientific considerations, which should have formed 
the basis of the discussion, and would have added to 
our knowledge, were inconspicuous. Mr. Ellington 
alone of all the speakers at the extra meeting last Friday 
night touched the real gist of the matter. The problem 
of cheap power is essentially a matter of pounds, shillings, 
and pence. At this day no one doubts that water gas 
can be generated without hitch or trouble, or that engines 
of large power, up to 1500 according to Mr. Donkin, can 
be run satisfactorily with power gas. Those points may 
be regarded as already proved. The problem is, in the 
first place, a purely general case—does it pay? and in 
the second a particular case—can gas engines replace 
steam engines in central stations? Under certain 
local conditions, and with sufficiently high power, 
it has been abundantly proved that the gas engine 
working with gas from a special producer, from a 
blast furnace or from coke ovens, is more economical 
than a steam engine. But for electrical supply the 
conditions are, according to Mr. Ellington, such that 
the only econcmy realised is due to the difference in 
the heat efficiency of the steam and gas engines, and that 
for all practical purposes the gas and steam generator 
are equal. Mr. Ellington goes so far as to contend that 
the cost of fuel isa small item when the whole expenses of 
a station are taken into account, a view which scarcely 
tallies with a table compiled by Mr. Tremlett Carter from 
the returns of various provincial and metropolitan 
supply stations, and given in his book, ‘* Motive Power 
and Gearing.” This table was drawn from data of the 
year 1894, and might require a little modification at the 
present day. Still the figures are probably sufficiently 
accurate for comparison. Mr. Carter gives as an average 
for all stations in the United Kingdom the expenses in 
pence per Board of Trade unit for coal 1°08; oil waste, 
&e., 0°20; salaries and wages, 0°58; repairs and main- 
tenance, 0°36; giving a total of generating expenses of 
2°22d. Mr. Ellington, taking similar figures for Wap- 
ping Hydraulic Power Station, 1200 horse-power, 
makes coal ‘215, and the total ‘465, 
lower than the least of the cases quoted by Mr. Carter. 
His contention, therefore, that the capital and general 
expenses are much greater than the power, although 
still true in the majority of cases, loses some of its weight, 
because a particularly favourable example appears to 
have been taken. It is to be regretted, however, that the 
discussion did not follow this line of argument. It must 
also not be forgotten that, though the proportion is small, 
the sum may still be large, and if only a very small per- 
centage were to be saved on every unit, the aggregate 
might make the difference between success and failure. 
In cases of this sort the old adage might read, ‘‘ Look 
after the fractions and the pence will look after them- 
selves.’ Issues of this sort, which are well worth close 
consideration, were lost in cavilling at the arrangement 
of the tables, the justification of certain figures, the 
advantages of scavenging, the* dangers of pre-ignition, 
and soon. Another point of very great moment is the 
possibility of paralleling alternators run by gas engines. 
The author assumes that this can be done. Those whohave 
tried say it cannot. Surely there was room for debate on 
a question which makes or breaks the whole issue. 
Several other points suggest themselves as suitable fer 
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debate. ‘The most economical unit, for example. In steam 
power stations, 2000 horse-power, seems to be a satisfac- 
tory average limit in the size of engines. Would it be 
jossible to build gas engines of this power, and if so, 
would not the difficulties of starting them at a moment’s 
notice render it advisable to adopt a smaller unit? The 
question of starting opens other difficulties into which we 
need not enter. So does the matter of exhaust from 
the engine. In the Mond producer a fair percentage of 
carbonic monoxide is contained in the gas. Will it prove 
injurious to its surroundings, and is the presence of a 
large producer likely to be objectionable in a crowded 
neighbourhood, either actively or potentially ? According 
to Prof. Robinson the quality, and pressure of gas at 
Winnington, were remarkably regular, an important point, 
as he was at unnecessary pains to show. Would the 
same fact obtain if the whole plant was providing 
gas for engine consumption, not the major part 
for furnaces, as at Brunner, Mond, and Co.’s 
works? Is the fact equally true of producers in general, 
and if inequalities are to be expected, do means of nullify- 
ing the effect exist in the gas engine? Such points as 
these, we contend, the general not the individual, should 
have been discussed. 

The debate has left the question of the possibility of 
using gas engines for central station work practically 
where it was. We have been provided with a large mass 
of figures, accumulated and compiled with great energy 
and care. Some are valuable, some of little or no 
value, and some, according to more than one speaker, 
are misleading. To Mr. Humphrey’s work we give 
unstinted praise, at the same time regretting that a 
subject of such great importance was not opened by an 
independent author and directed to broader issues. 


BRIGHTON ELECTRIC CABLES. 


We have heard a great deal lately in various sources 
about foreign competition, and of how this country is 
going to ruin. We have been at some pains to point out 
that the condition of affairs is not nearly so bad as has 
been made out, and though undoubtedly other nations 
are obtaining a portion of the world’s trade, yet we still 
keep our full share. Accusations have been brought 
against manufacturers for not making what their cus- 
tomers wanted. This, it is alleged, has driven trade to 
other countries where makers would take this trouble. 
We have discussed the whole of this matter time and 
again. But now quite another complexion is put upon 
the case. We have just had brought to our notice an 
instance where a large order has been most wilfully 
diverted into the hands of foreigners with no such excuse 
that the material offered was not what was wanted, or 
that it was not cheap enough. We think that a useful 
purpose may be served if we bring the whole matter to 
the knowledge of our readers. 

Before detailing the circumstances, however, we would 
remind our readers that on the 21st September last 
year we published a set of regulations which the great 
cable manufacturers of this country had framed, as being 
those under which they considered specifications for 
cables should be drawn up and contracts entered into. 
We commented on these regulations at the time, and 
showed how that the makers were perfectly reasonable in 
their demands. We understand that our opinion was 
endorsed by a large number of leading consulting engi- 
neers and engineers-in-charge, some of whom expressed 
themselves as delighted that such an arrangement should 
have been come to among the makers. Although not 
specifically stated, it is understood that the various manu- 
facturers—and there are eleven of them—agreed to 
supply only in accordance with the terms of these regula- 
tions, which were certainly equally favourable to maker 
and user. 

With the foregoing introduction, we can proceed to 
discuss the latest development which has come to our 
notice. Some time ago the Corporation of Brighton in- 
vited tenders for the supply, laying, jointing, &c, of a 
quantity of electric light cable. A specification was issued, 
and it contained several clauses differing widely from the 
regulations as proposed. We need not go very deeply into 
what the differences were. Some of the clauses, however, 
we may well mention. Among them was a clause to the 
effect that the decision of the engineer was to be 
final, whereas in the regulations as proposed by the 
makers there was to be arbitration in case of dispute. 
Another clause was to the effect that a stoppage in the 
work might be ordered by the engineer at any time, and 
that no compensation was to be paid to the contractor for 
having his gangs of men suddenly thrown out of work, 
and afterwards for the trouble of again collecting work- 
men. Further, no deviation in any form was to be made 
from the specification when the tenders were sent in, or 
the tender would not be considered. Another clause 
stipulated that during the carrying out of the whole of 
the contract—including, at all events by implication, the 
manufacture of the cables—wages were to be paid at the 
recognised rate of wages as paid in Brighton. The 
British cable companies, in sending in their tenders, 
altered them in accordance with the regulations to which 
they had agreed to work—it being stipulated among other 
things that the drums on which the cables were wound 
should be charged for in the first instance, the full amount 
being allowed if the drums were returned within three 
months, and a proportionate amount being charged if 
they were kept for over three months. The result has 
been that their tenders have been entirely passed over, 
and that the order has been placed with the Union 
Cable Company. In a letter of protest sent by the 
secretary of the Cable Makers’ Association to the 
Mayor and Corporation of Brighton—a copy of which 
lies before us as we write—the Union Cable 
Company is thus described:—‘ This company was 
registered in August, 1900, with a nominal capital of 
£25,000 in £1 shares, of which 10,000 shares have been 
ssued, and 10s. per share paid up on them; so that the 
actual capital of the company is £10,000, of which 


£5000 is uncalled. The shares are principally held by 
the Deutscher Kabelwerke, of Berlin.” The order, there- 
fore, has been given to a firm which will undoubtedly 
obtain its cables from Germany, and it is extremely un- 
likely that it will pay in Berlin the wages in vogue in 
Brighton, even if any cables were made in Brighton, and 
if there were any recognised wages paid during the 
manufacture. 


The decision to give the order to this company 
was evidently not arrived at because its prices were 
lower than those offered by British manufacturers, for 
we gather that in several cases the prices submitted 
by responsible British firms were substantially lower than 
those in the tender of the Union Company, although it 
is stated that the engineer advised the committee that 
the charge for drums would make the lowest British 
tender in excess of that of the Union Company. The 
reason, as given, was that the British makers had not 
complied with the terms of the specification. Thus, the 
order bas not only gone from this country, but the 
Brighton ratepayers have been subjected to an unneces- 
sary increase in expenditure. There is no suggestion 
that a better article is about to be obtained. The ques- 
tion becomes all the more important because the Brighton 
Tramways Committee are about to invite tenders for a 
quantity of cable. Under a similar specification it can 
only be imagined that the same course will be pursued, 
and the order sent abroad. 


The whole matter resolves itself into this: The Union 
Cable Company—practically a foreign company—trusting 
to its manufacturing abroad, and perhaps to the specifi- 
cation not being rigidly adhered to, has tendered and 
agreed to stipulations which give practically no freedom 
to the makers. Such conditions the British firms have 
found by experience in the past to be manifestly unfair to 
them. More than this, there is, at all events, one 
omission from the Brighton specification, by which an 
important point is left in doubt—we refer to the time 
after the presentation of an account that the engineer’s 
certificate is given. The Union Company has apparently 
accepted every clause, and it is not for us to discuss 
whether or not it will eventually be sorry for doing so. 
The fact which concerns us and our readers is that 
foreign competitors are continually on the look out for 
openings to introduce their goods in this country 
—to obtain a foothold—even at the expense of a 
possible loss at first ; looking only to possibilities in the 
future. The door has been opened for them by one of 
our most influential corporations which—since it is 
paying more for the goods it wants than it would 
have paid to British firms—is, to use a proverbial 
phrase, cutting off its nose to spite its face. It is a 
mistake to think that by accepting the British Cable 
Companies’ suggested regulations extra expense would be 
incurred. It is not so.° Extra expense—provided the 
drums were returned in time—would only come in 
if arbitration was resorted to, and, as we pointed 
out when discussing the regulations, with a decently 
worded specification there would be no need for arbitra- 
tion at all. We are entirely in sympathy with the British 
firms. It is not as though they were endeavouring to 
obtain an undue advantage. They are not; they only 
seek to guard themselves. Their positions are too valu- 
able for them to risk them by such action or by supplying 
bad work. We understand that the lighting mains con- 
tract has already been definitely placed, so that all hope 
is gone of inducing the corporation to reconsider its 
decision as to this. It may be different with the tram- 
way mains. The letter of protest already alluded to is 
being referred to the council, and may have good effect. 
We hope so. The tramway mains specification, however, 
has been issued, and contains equally objectionable 
clauses. 


MOTIVE POWER SCHEMES. 


ScHEMEs appear to be on the increase in various parts of 
the kingdom for supplying motive power from central 
stations. Electricity is the power chiefly favoured, but gas 
has also its adherents, and one of the latest projects of this 
kind appears to be a proposal to distribute Mond gas in a 
wholesale fashion among the iron and steel makers, engi- 
neers, and general metallurgical manufacturers of South 
Staffordshire. A Bill has been prepared to obtain the 
necessary parliamentary powers for the laying of mains. The 
matter generally, although at present only in an initial stage, 
has aroused interest among the engineering and allied 
trades of that part of the country, who are hoping 
thereby to reduce their power costs. It has been referred 
to favourably by the chairman of the South Staffordshire 
Mines Drainage Commissioners, and has also been under 
discussion by the Staffordshire Iron and Steel Institute, 
and efforts are being made to obtain the assistance likewise 
of other public bodies connected with the trade and com- 
merce of the Midlands. There are hundreds of thousands 
of tons of stock at present lying absolutely idle upon the 
pit banks of Staffordshire and of some of the adjoining 
counties, which by some such central power-supply scheme 
as this might be serviceably utilised. Most of our readers 
are aware that a plant for the manufacture of this 
gas, with recovery of the sulphate, has been in use for 
some years at the works of Brunner, Mond, and Co., 
Winnington, Cheshire, gasifying on an average 200 tons of 
slack per day, the gas made being used in their furnaces, 
and for the production of power in gas engines. Up to the 
present time this plant has gasified over 600,000 tons of 
slack. 


THE TRANSIT OF LAKE BAIKAL. 


Tue recent breakdown of the steam ferry service by the 
means of ice-breakers across Lake Baikal has aroused a great 
deal of outspoken comment in the entire Press of Siberia. 
The Sibirskaya Shisn is of opinion that the line of railway 
around the southern end of the lake would now be in working 
order, if only the authorities had set to work with the con- 
struction of the line at the same time as the steam ice-breaker 
ferries were laid down. The Shisn then estimates the 
expense of organising the steam ferry for the pu of 
keeping open the communication across the lake. e ice- 


breaker ferries were ordered in England, and taken out in 
sections on shipboard to St. Petersburg; thence they were 
despatched by rail vid Moscow to Krassnoyarsk and thence 
to Lake Baikal. Thus, their total cost, inclusive of transport 
and of being fitted together on the lake, had amounted to 
4,091,000 roubles. To this sum has to be added the cost of 
building landing-stages, 1,840,000 roubles, while under the 
heading of “extras” the sum of 364,987 roubles was 
absorbed. The authorities have had to build a landing-place 
at Myschicha, as that already built at Myssovaya on the 
south-eastern shore of the lake, at a cost of 140,000 roubles, 
has turned out to be inadequate. Thus, the enormous sum 
of 6,435,987 roubles has been expended by the authorities in 
establishing a ferry service capable of conveying entire trains 
across Lake Baikal, and yet the service on this most important 
section of the Siberian Railway broke down aimost as soon 
as the present winter set in in the Far East. The damaged 
portions of these ice-breakers have been ordered afresh from 
England. Meanwhile the authorities have chartered an 
immense number of sleighs to keep the traffic open across 
the lake. 


LONDON WATER SUPPLY. 


WE drew attention last week to the new regulations 
which the London water companies are bringing forward, 
and to the fact that these regulations were about to be con- 
sidered by a Committee appointed by the Local Government 
Board. The first meeting of this Committee was held on 
Monday last, at the Guildhall, Westminster. The Committee, 
as we have already announced, consisted of Mr. Perrin, Dr. 
Theodore Thomson, and Mr. E. A. S. Fawcett. The London 
County Council and various metropolitan Borough Councils 
appeared by counsel, and a number of local authorities and 
others were represented. At the outset of the inquiry it was 
submitted by counsel for the London County Council that 
the Local Government Board was not empowered to hold the 
inquiry by means of an outside Committee, but that the 
Board could only hold it themselves, assisted, if necessary, by 
an engineer or other person called in for the purpose. It was 
therefore urged that the Court of Inquiry, as constituted, 
was not in accordance with statute. Mr. Perrin replied that 
the Board had taken counsel’s opinion on the matter, and 
considered that they had the power. A note, however, was 
taken of the objection. It is not our purpose to follow the 
inquiry step by step. Such a proceeding would be extremely 
tedious to our readers. Suffice it to say, therefore, that the 
case of the water companies was opened by their counsel, who 
proceeded to call evidence, one witness, Mr. H. C. Bowles, 
being heard. The inquiry was then adjourned till yesterday. 


HOW TO RUIN TRADE. 


We place before our readers, without comment, because 
nothing sufficiently condemnatory can be said of the policy 
advocated, the following passage from a new Labour journal, 
the Shield of the Workers :—* Engineers work mainly on 
castings, which come from the foundry. A great many 
castings are faulty. . If the engineer in whose hands 
a casting is first placed bestows on it all the care and atten- 
tion of which he is capable he will, in the great majority of 
cases, at once discover whatever flaws it sses. In that 
case, if the casting is useless, no further labour will be wasted 
on it. If, on the other hand, the engineer is a little less 
careful, if, let us suppose, his tests are a little less exhaustive, 
a considerable amount of further labour may be expended on 
the casting before it is found to be valueless. This, again, 
will entail a loss on the employer much greater than the 
difference between low wages and high. It will now be seen 
that if, when a dispute occurs between the engineers and 
their employers, the men’s leaders direct them to proportion 
their labour, both as regards quantity and quality, to the 
price paid for it, they will bring a weapon into action against 
which the employers are powerless.’”’ We shall await with 
interest the prompt repudiation of this advice by the trades 
union leaders. 


A NAVAL AND MILITARY EXHIBITION. 


Durine next summer that which promises to be a very 
important and interesting exhibition will be held at the 
Crystal Palace. The exhibition of 1901 will be opened on the 
first Thursday in May, the same day on which the Great 
Exhibition of 1851 was opened fifty years ago, and will remain 
open for a period of five months from the date of opening. 
It will be registered under the Patents, Designs, and Trade 
Marks Act, as an International Exhibition, and conductedon 
similar lines to the Exhibition at Chelsea, which attained 
great popularity. There is good reason to believe, how- 
ever, that excellent as that Exhibition was, this will be in 
many respects superior. It will be held under very distin- 
guished patronage ; and we may add that both the Army and 
Navy are very heartily co-operating to make it a success. 
We shall at this moment only add that arrangements are 
being made by which it is hoped very considerable sums will 
be obtained for various naval and military institutions and 
charitable funds. The aid of those who ss relics and 
pictures will greatly contribute to the success of the under- 
taking. 


BOOKS RECEIVED. 


England's Neglect of Science. By Professor John Perry. London: 
T. Fisher Unwin. 1900. Price 2s. 6d. net. 

The Mechanical Triumphs of the Ancient Egyptians. By Com- 
mander F. M. Barber, U.S.N. London: Kegan Paul, Trench, 
Triibner, and Co., Limited. 1900. Price 3s. 6d. 

Field Manual for Engineers. By Philetus H. Philbrick. First 
edition. First thousand. New York: John Wiley and Sons. 
London : Chapman and Hall, Limited. 1901. Price 3 dols. 

A Catechism on the Combustion of Coal and the Prevention vy 
Smoke. By William M. Barr, M.E. With 85 illustrations, 
London : Sampson Low, Marston, and Co., Limited. 1901. 

Railway Law for the ‘Manin the Train.” Chiefly intended as 
a guide for the travelling public on all points likely to arise in 
connection with the railways. By George E. T. Edalji, Solicitor. 
London: Effingham Wilson. 1901. Price 2s. net. 

The Design and Construction of Oc Engines, with full Directions 
for Erecting, Testing, Installing, Running, and Repairing. Includ- 
ing description of American and English Kerosene Oil Engines. 
By A. H. Goldingham, M.E. Fully illustrated. London: E, and 
F. N. Spon, Limited. -1900. Price 6s. net. 

Silico-Calcareous Sandstones: Building Stones from Quartz Sand 
and Lime. Chemical and technical principles of their manufac- 
ture according to the situation, erection, and management of 
brickworks. By. Ernst Engineer, Zurich. Witb twenty- 
two drawings and five plates. London: E. and F, N, Spon 
Limited. Price 4s, net. 
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LORD INVERCLYDE. 


THE announcement of the death of Lord Inverclyde—or 
Sir John Burns of the Cunard Line, as he was still best 
known by in shipping and commercial circles—came un- 
expectedly to many, though it was known locally that for 
some time his health had been failing. Ata late hour on the 
evening of the 12th inst. he died in his seventy-second year 
at Castle Wemyss, on the Firth of Clyde. 

As head of the Cunard Steamship Company for many 
years, he was a leading personality, well known and 
esteemed throughout the shipping world, and when, in 1897, 
on the occasion of the Diamond Jubilee, he was raised to the 
peerage as the first Lord Inverclyde, it was generally recog- 
nised that a graceful and deserved tribute had been paid, not 
only personally, to one of sterling worth and eminence in the 
mercantile world, but also impersonally to the mercantile 
marine, and the Cunard Line, for the part it had played in 
bridging the Atlantic and linking together the English- 
speaking peoples of the New and the Old World. 

Lord Inverclyde was the elder son of Mr. George, after- 
wards Sir George Burns, Bart., of Wemyss Bay—who with 
his brother James, in 1824, founded the shipping concern of 
G. and J. Burns, engaged in the Irish and Liverpool steam- 
ship service, and also the Cunard Steamship Company. 
He was born in Glasgow in 1829, and received his education 
at its University, and as a young man came into possession 
of his share of the Channel shipping business, founded by his 
father and uncle, soon taking a responsible part in its con- 
duct and development. When after an experience of twenty- 
four years the Government system of carrying the mails 
was found to be thoroughly defective, Messrs. Burns offered 
to carry, free of all charge, her Majesty’s mails between 
Greenock and Belfast by steamers to sail from each port on 
the evening of each day, Sunday excepted. This handsome 
offer the Government accepted, and on the 16th July, 1849, 
the new service was begun. From that day down to the end of 
October, 1882, the contract was carried out on the original 
terms, and afterwards the mails were paid for at a fixed rate 


, per pound weight. On the 1st August, 1883, a fixed sum per 


annum was agreed upon, and that contract still exists. 

Both in his business and home relationship the deceased 
peer continued all his life closely associated with his native 
city ; but in connection withthe Cunard Company—with the 
control of whose affairs he was early entrusted—Liver- 
pool and the larger spheres of ocean shipping circles 
claimed no small share of his personality and interests. 
During the whole of his active business life Sir John 
Burns was closely associated with the Cunard Company, 
the story of whose formation and early growth is, of course, too 
well known to need any recapitulation.* The management 
of this great company remained long under the wise and skil- 
ful guidance of his father, Sir George Burns; but on his retire- 
ment into private life, some forty years ago, the control of the 
company’s affairs devolved largely upon Sir John—so far, at 
least, as the Glasgow management was concerned. The busi- 
ness in Liverpool was ably superintended by Mr. David 
MaclIver until his death, in 1845, when the reins of office 
were assumed by his brother, the late Mr. Charles MacIver, 
whose energetic administration lasted for nearly thirty-five 
years, at the end of which time he retired from active par- 
ticipation in the affairs of the company. In 1878, when it 
was considered expedient to consolidate the interest of the 
partners — all members of the families of the founders, 
Cunard, Burns, and MacIver—a joint-stock company was 
formed with a capital of £2,000,000, of which £1,200,000 was 
taken by the families named; no shares, however, being 
offered to the public until 1880. In that year a prospectus 
was issued, stating that “the growing wants of the company’s 
transatlantic trade demands the acquisition of additional 
steamships of great size and power, involving a cost for con- 
struction which might best be met by a large public com- 
pany,” and intimating that it was then proposed to issue the 
balance of the capital. Very general interest was taken in 
the announcement, and the available shares were rapidly 
subscribed for, the representatives of the three founders re- 
taining a very large financial stake in the concern. 

The directors entrusted with the government of the re- 
constructed corporation comprised men of the highest 
standing and business qualifications, and Sir John Burns was 
elected chairman of the Board. Under his experienced 
leadership a bold and far-reaching policy was steadily 
pursued, evidences of which were seen in the splendid vessels, 
the Umbria and Etruria, produced in 1884-5, and eight 
years later in the advent of the Campania and Lucania. 
Equally successful, though perhaps less splendid vessels have 
since been added to the fleet. The Mediterranean service 
has been effectually strengthened by the inclusion of large 
up-to-date cargo vessels, while the addition to the Boston 
service of the Tyne-built Ivernia and Clyde-built Saxonia— 
two vessels each 1000 tons larger than the Campania and 
Lucania, with splendid passenger accommodation and huge 
cargo capacity—represents the latest evidences of Cunard 
enterprise. Lord Inverclyde’s indifferent health for. some 
considerable time prevented him from undertaking much 
business in Liverpool, but in Mr. David Jardine, the deputy- 
chairman, he had an able and indefatigable colleague 
intimately acquainted with the administration of the concern 
and unremitting in the exercise of his supervision. 

Apart from his personal concern in and enterprise with 
respect to his own companies’ business, Lord Inverclyde 
took a keen and active interest in all subjects connected with 
the maritime affairs of the country. He was the first to 
recommend to the Admiralty the adaptation of merchant 
steamships for war pu: ; @ suggestion which although 
not followed till 1887—about ten years after the suggestion 
was made—has now amply justified its adoption. When the 
Government took up the question of coast defences Lord 
Inverclyde was the leading spirit in the movement as far as 
concerned the defences of the Clyde—matters which are — 
now being adequately realised in practice. Chiefly throug 
his instrumentality the first training ship—the Cumberland— 
was stationed on the Clyde, and he continued all along a 
warm supporter of the institution, being up to the time of his 
death president of the training ship Empress, which 
succeeded the Cumberland. Not only in matters affecting 
the progress of mercantile shipping, but in all that concerned 
the welfare of seamen he was ever anxious to render assist- 
ance, both monetary and otherwise, while deserving benevo- 
lent or philanthropic objects had his hearty and generous aid. 

He was a Justice of the Peace, and Deputy-Lieutenant of 
Renfrewshire, Lanarkshire, and the county of the city of 
Glasgow. He was also a Lieutenant of the Royal Naval 
Reserve, and in the midst of his incessant and exacting 


~* See Tax ENGINEER for March 8rd, 1893, page 181, and March 10th, 
1898, page 215. 


business duties he found time to enjoy at least one recreation 
—that of yachting. His splendid steam yacht Capercailzie 
was one of the best known pleasure craft frequenting the 
British coasts and the haunts of yachtsmen further afield, 
and both on board this vessel and at Castle Wemyss, Lord 
Inverclyde and Lady Inverclyde, who survives him, delighted 
in entertaining parties of congenial spirits—men and women, 
earnest and talented, eminent in science, art, and literature, 
as well as in commerce and industry. 

Lord Inverclyde married, in 1860, Emily, daughter of the 
late Mr. G. C. Arbuthnot, of Mavisbank. Lady Inverclyde, 
two sons, and three daughters survive him. Of his sons, the 
eldest is the Hon. George A. Burns, who has always taken 
an active part in the business of the firm, as concerned with 
the Scottish and Irish mail service. The Hon. James C. Burns, 
while also sharing directly in the responsibilities of the firm, 
is better known by the outside public than his elder brother, 
he having taken great interest in shipping matters in 
Glasgow—being at present chairman of the Glasgow Ship- 
owners’ Association—as well as over the kingdom. He was 
president of the Chamber of Shipping two years ago, and is 
at present chairman of the Advisory Committee recently 
appointed by the Board of Trade in connection with Light- 
house Boards. 


DOCKYARD NOTES. 


“H” anp “J "—the newest German battleships—will not 
be of the Wittelsbach class. Science forces the Germans to 
abandon their “standards” as fast as they make them. 
H will probably be of 15,000 tons; for she is to carry the 
new Krupp 28 cm. (Llin.) gun instead of 9-4in., and also 
destined to mount either more than eighteen Gin. or else 
eighteen Sin. quick-firers. At this rate all ships of the nine- 
teenth century will soon become semi-obsolete. 


GeRMANY is shortly laying down a new armoured cruiser 
C as sister to B. B is the same displacement as the 
Prinz Heinrich, but will not be a sister. The armour is 
differently disposed; there will be three instead of two 
funnels, and Sin. instead of 9-4in. guns. The Asama type 
will, in fine, be more followed. 


Ir is not generally known that Germany has now eleven 
destroyers in hand or completed. These are not tke division 
boats D 9, D 10, &c., but quite another lot. They number 
from S90 upwards, and are of 350 tons. They are not, 
therefore, officially distinguished from torpedo boats. These 
craft--one was recently at Spithead—have two funnels and 
a mast abaft them; otherwise they are not so very unlike 
Thornycroft destroyers, saving that they have no turtle back 
forecastles. They are very quick and lively craft, bobbing 
about even in Portsmouth harbour. 


THERE is a pretty little dispute in the Channel Fleet just 
now as to who holds the coaling record. The Majestic used 
to, and recently she broke it with 200°27 tons per hour. 
Then the Mars broke that, two days later,—that is to say, on 
February 6th—with 203°8 tons. This gives the palm to the 
Mars ; and it is a truly wonderful performance, to take in 
1070 tons of coal in five hours. But, it appears, the Majestic 
was hampered by the fact that she could not get the coal to 
take, part of the time. While coal was alongside she took in 
no less than 208 tons per hour. Which ship holds the record ? 
We learn that four Temperleys were employed by each ship, 
as well as other appliances—the coaling being a test, to 
see what could be done in war time. Later on we hope to 
give explicit details as to the intake, and how it was attained. 


THE Sutlej armoured cruiser, went round to Chatham from 
Clydebank on February 12th. 


Two Vickers 6in. guns have been mounted on the Heugh 
Battery, at the mouth of the Tees, in place of three old 
64-pounders that were there previously. 


Tue Pandora’s consumption at the 5000 indicated horse- 
power trial—which, owing to fog, lasted seven hours instead 
of eight—was 2°34 lb. per horse-power per hour. The speed 
was 18°625. The Myrmidon, torpedo boat destroyer, made 
30-124 on a recent trial. 


Tue Albemarle, battleship, will be launched at Chatham 
on March 5th. Lady Kennedy, wife of the well-known 
Admiral, will perform the ceremony. 


LABOUR TROUBLES. 


Srx workmen employed by the Ebbw Vale Iron Company 
at the furnaces in moulding the beds for the reception of 
molten iron were summoned to the Police-court last week 
for absenting themselves from work. The case, which was 
claimed to be of public interest, was carefully investigated, 
the men pleading that a new system was adopted, causing a 
good deal more labour and the loss of the dinner hour. It 
was shown by the prosecution that a good deal of loss and 
inconvenience had been caused, as the new system was an 
experimental one, having in view the purification of the iron 
for the Bessemer department. The result of a dispassionate 
hearing was that the offenders were ordered to pay 5s. each 
damages and 4s. costs. 

The engineers’ conference at the Westminster Palace 
Hotel was resumed on Thursday week, with the object of 
revising the terms of settlement arrived at after the dispute 
of 1898. The meeting assembled on the initiative of the 
Amalgamated Society of Engineers. The sittings did not 
conclude until the evening, and when the joint conference 
had risen the following statement was given out :—‘‘ We 
have discussed the points at issue, the proceedings being of a 
harmonious character. The employers have had explanations 
given in regard to the proposals of the men, which they have 
agreed to put to the Employers’ Federation.” A meeting is 
to be arranged in a few weeks. The discussion was directed 
to the terms of the working arrangement drawn up three 
years ago. The question of wages is understood not to have 
been raised, but instead various points of management which 
caused friction during the struggle. 

There is a stronger likelihood now of a settlement of the 
Penrhyn Quarry strike. Up to Saturday last Mr. Young, the 
manager, had received applications from 1000 of the men 
offering to return if they could be given protection. 

This week Mr. Young has issued a circular offering to do 
away with the objectionable system of fines, and substituting 


instead “suspension” from a quarter of a day upwards 
according to the merits of the case. : 

The Clydach Vale colliers, who are now out on strike {o 
the number of 3000 men, passed at their last meeting a 
resolution in favour of soliciting the Board of Trade to intey. 
vene. One of the inducements to do so was the dead block 
of the situation, the management being apparently satisfied 
to keep the pits idle. On Saturday, in reply to the appeal 
Mr. Burnett, of the Labour Department of the Board of 
Trade, visited the Rhondda Valley and had an interview 
with Mr. D. Watt Morgan, agent of the No. 1 district of the 
Miners’ Federation, and Mr. T. James, the local agent for 
the Cambrian colliers. The whole case was then laid be. 
fore Mr. Burnett, and strong hopes are held out that the 
intervention will end in a peaceful arrangement. It js 
understood that “liberty of the colliers to inspect” is now 
the only 

A strong representative body of quarrymen from Bethesda, 
North Wales, visited the chief centres of the South Wales 
industries last week, and placed before the various chambers 
of trade the appeal of the quarrymen for sympathy and help, 
Monetary aid was afforded in each case. It was stated that 
large numbers of the quarrymen are now working as colliers 
in Monmouthshire South Wales. 

The collieries are now literally swarming with quarrymen, 
and Clydach Vale strikers. 

The Leeds tramway men, who struck because of the order 
to work on the day of the Queen’s funeral, resumed work 
last Wednesday. 

A strike has taken place at the Mannesmann Tube Works, 
Swansea, owing to a dispute about wage rates. It occurred 
in the cutting-off department. Some time ago the men 
asked for an advance of 25 per cent. This the management 
refused, but desired the men to go on piecework, and pro- 
mised to make good any decrease in wages. Operations have 
now ceased in this branch, and as the men left without 
notice, summonses for breach of contract are to be issued. 
One peculiar feature of the case is that the general secretary 
of the Gas Stokers’ Union informed the manager that the 
sone accepted the arrangement, but the men still refuse 
to work. 


AMERICAN MERCHANT SHIPBUILDING. 


As an apt comment on the article on “Trusts” which 
appeared in our last impression, we cite first the following 
extract from an article by Mr. Charles H. Cramp, in the New 
York World, It would be hard to find a better authority than 
Mr. Cramp. “It is a common remark among people of super- 
ficial views that the United States must develop a great 
merchant marine in the immediate future for the simple 
reason there is no other outlet for the national capital and 
enterprise. This belongs to the class of fallacies which 
always result from surface reasoning. Capital, no matter 
what may be its volume of unemployed surplus, will not seek 
unprofitable outlets. As the conditions stand, it is not 
profitable to operate steamships under the American flag in 
competition with European or Japanese ships. Our seamen 
demand higher wages and better fare than their European or 
Japanese competitors. There is also a difference in first cost 
against us, but it is a minor factor in comparison with the 
others. Unless these differences can be equalled the operation 
of American steamships must remain unprofitable in foreign 
trade. So long as such conditions exist there will not be an 
— demand for new merchant work in American ship- 
yards.” 

On the other hand, the party in Congress headed by 
Senator Frye appears to be sanguine of success, holding that 
the Shipping Bill will be passed this session. ‘I can find no 
factious opposition to the Bill,” said Senator Frye, “ notwith- 
standing the report that filibustering tactics were to be 
resorted to by its enemies, nor doI look for prolonged dis- 
cussion. Not more than four or five speeches remain to be 
made on each side, and arrangements will be made whereby 
these speeches can be delivered in a night session if necessary. 
The Army Appropriation Bill will doubtless be passed by the 
middle of the current week. The Shipping Bill will then be 
made the unfinished business and will have the right of way, 
but there will be no disposition on the part of its friends to 
antagonise the regular appropriation Bills as they may be 
presented. The opposition to the Bill is clearly traceable to 
the foreign shipping interests, and when the time comes for 
taking a vote it will be found that a large majority for the 
measure is assured. The amendments recently decided upon 
will certainly tend to facilitate the success of the Bill, as they 
remove all legitimate sources of objection from all those who 
have American interests at heart.” 


COLONEL HUTTON. 


CotoneL GEORGE Morianp Hvurrox, C.B., who died 
suddenly at the Carlton Club on Monday evening, was chair- 
man of Ruston, Proctor, and Co., Limited, of Lincoln, and 
a director of the Great Central Railway Company. He was 
born in 1834, and holding a lieutenant’s commission in the 
46th, served in the Crimea. On his retirement from the 
service, he entered the Lincolnshire Artillery Volunteers, and 
mainly in recognition of his services to the cause of volunteer 
artillery he was in 1892 decorated with the order of the 
Companionship of the Bath. In 1870 he married the daughter 
of Mr. Eustace Arkwright, of Chesterfield. In 1877 he 
succeeded to the family estates, and became an excellent and 

pular landlord, taking a keen interest in the agricultural 
tv of the county. It is interesting to note that he was 
best man to Lord Roberts. 


Tur report of Major E. Druitt on the collision at 
Oswestry Station on the Cambrian Railway on December 19th has 
been issued. The inspector says the collision was caused by the 
extraordinary act of the driver, who admits that he passed the 
Oswestry up outer home signal while standing at danger at a speed 
of twenty miles an hour without making any attempt to reduce 
the ponaee | of his train until he saw the tail lamps of a van in front 
of him. The signalman was also to blame for not sending the 
warning signal to the signal-box in the rear. But the principal 
blame rested on the driver for his reckless conduct. The driver of 
the other train also admitted that he passed the Oswestry up home 
signal whilst it was standing at danger, his reason being that he 
had a heavy train on, and that if he stopped it would be difficult 
to start again on the incline, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves the opimons of our 


WHEEL LATHE VU. BORING MILL, 


Sin, After reading the article on this subject in your current 
issue, | cannot refrain from writing you on the subject. You begin 
the article in a very triumphant tone ; in fact, a double triumph, 
viz., ‘* British over American style of machine,” and ‘‘ chuck lathes 
over boring mill” on a particular class of work. Now I do not wish 
to open up again that much-debated question, American ¢. British 
machine tools, but I would like to give you my experience re the above 
subject in the interest of engineering generally and that of the 
British tool makers who have laid themselves out to make boring 
mills, for your so-called success would spell retarded trade to the 

tter. 

* You have modified the success by saying the statements do not 
apply to other chuck work, so I will confine myself to wheel 
turning. 1, in the first place, have had some fifteen years’ 
machine shop experience, and have handled chuck lathes from 4ft. 
to 30ft. swing, and five different makes of boring mills up to 16ft. 
swing, and I hope you will allow me a little space in your journal. 

The experience of my late firm was just the reverse of Mr. 
Campbell's, and I can imagine the broad smile that will spread 
over their features—if they have any—when they read your current 
issue. Their chuck lathe for wheels was powerfully geared, and 
had four tool rests with two men to work them, yet I could finish 
more surface per hour with only two rests and one man. In some 
cases the result was 50 per cent. better ; the gain to the boring 
mill being due to the “setting,” ‘‘ steady work under coarse 
roughing feeds,” and “‘ wide finishing scrapes,” without chatter. 
Sometimes the wheel was polished, which was done without band 
scraping or filing, and this would be impossible nearly if there was 
any ‘‘chatter.” 

Regarding setting wheels, my experience is most decidedly in 
favour of boring mills—you may revolve the wheel without securing 
a clamp; not so with a face lathe. Again, the crane men leave 
the mill at once ; in chuck lathes they hold on till the operator 
secures the wheel, at the same time other machines are waiting 
their turn. Mr. Campbell mentions this point re efficient lifting 
tackle. I agree a man acquires considerable ability on a face 
lathe doing wheels every day in regard to the setting ; this can also 
be said in reference to boring mills. With reference to the finish- 
ing scrapes, I have used two tools on one wheel each with 5in. 
bearing without chatter—the wheel passed the scrutiny of 
an inspector. In the face of this experience, is it fair to condemn 
boring mills! To say the least, Mr. Editor, I think Mr. Campbell’s 
conclusions are too hasty, 

I have refrained from giving actual figures, having due ard 
for my firm’s business ; but if you have Mr. Campbell’s results I 
do not mind sending mine to compare privately. The result would 
be interesting. It will also interest some readers to know that one 
firm has installed an 8ft. mill, and after a fair trial they have sold 
the chuck lathe of the same capacity ; just the reverse of the 
experience in your article, 

fou will notice I am not writing against Henry Broadbent's 
lathe ; at the same time I am not upholding the boring mill Mr. 
Campbell had his experience with, Yn conclusion, if a firm wants 
a machine to turn fly-wheels expeditiously and to do all kinds of 
other chuck work, I would say have a boring mill; such is the out- 
come of my experience, and I dare say others too. 

February 11th. MACHINIST. 

(‘‘ Machinist ” appears to overlook the important point, that the 
American machine was, according to Mr. Campbell, of defective 
construction, and that even in the hands of the manufacturer's 
selected workman did not turn out satisfactory work.—Ep, E.] 


BOILER EXPLOSIONS, 


Sin,—Referring to your interesting articles in your issues 
of September 28th, October 26th, and November 16th last, with 
reference to the locomotive boiler explosion at Westerfield on the 
Great Eastern Railway, I have been thinking over the theory you 
proposed as to the sudden conversion of the potential energy in 
the contained water into active or kinetic energy, which appears to 
give a very probable reason for many of the violent explosions 
which occur, Of course such a phenomenon could only occur when 
some large initial rupture took place, allowing the already con- 
tained steam to partially or wholly escape, thus lowering the 
superincumbent pressure on the water contained in the boiler, and 
thereby lower its boiling point, enabling the energy stored in the 
water to flash into steam in an instant a corresponding amount of 
water. Such a flashing into steam must be practically instanta- 
neous, otherwise, when the sudden drop in the superincumbent 
pressure took place, owing to the large vent caused by the initial 
rupture, only sufficient steam would be generated until the pres- 
sure it caused produced equilibrium in the boiler. Under such 
circumstances it is difficult to account for any such violent explosion 
as we know frequently occurs. 

Let us take the case of a locomotive boiler, and assume that the 
approximate volume of water it contains is 130 cubic feet. This 
gives us 130 x 62°5 = 8125 1b., or 3°18 tons of water. Assume 
the approximate steam space equal to 40 cubic feet. At the 
instant when the initial rupture takes place let the pressure be 
1701b, per square inch. The water will be at the same tempera- 
ture as the steam, viz., 368°2 deg. Fah., corresponding to this 
pressure. Suppose the whole of the contained steam to esca 
through the initial rupture, thereby reducing the pressure on the 
contained water to that of the atmosphere, viz., 14°7 lb. per square 
inch, the boiling point of the contained water would now 
212 deg. Fah., leaving (368°2 — 212) = 156°2 deg. Fah. for the 
conversion of a portion of the water into steam. If this difference 
had been equal to the latent heat of steam at atmospheric pressure, 
viz., 966°6 B.T.U., then the whole of the water could be converted 
into steam, as it stands, the weight of water transformed into 
steam will be 

156°2 


666 * 8125 = 1313 Ib. 


Now, each pound of steam at atmospheric pressure will have a 
volume of 26°38 cubic feet, so that we should have a total volume 
equal to (1313 x 26°38) = 34,636°94 cubic feet if the steam had 
not been generated in a confined space. The steam space would 
now be increased (Ges x 130) = 21 cubic feet. Assume that the 
steam is so suddenly generated that practically not any is able to 
escape through the initial vent, then, according to the hyperbolic or 
Boyle’s law, the pressure () would rise to the following equation, 
viz.:— 


= 8347 Ib. per square inch, or 3°72 tons. 
a the pitch of the stays at 4in., the total load on each stay 


wo 
4 x 4 x 3°72 = 59°52 tons, 

Now in your article you state that each stay was good enough 
for 14 tons to break it, and as the load on each stay is four and 
-a-quarter times this, according to the calculation based on the 
preceding veg pomp it will be seen there is plenty of margin. 
‘So that even if all the contained steam did not escape through the 
initial vent caused by the rupture, and that the pressure on the 
‘contained water was not reduced to that of the atmosphere, and 
that the steam suddenly generated under such circumstances at a 
‘lower pressure was partially to escape, yet there would then be 


‘sufficient pressure to produce a violent explosion, 


If we consider the whole of the eighty-eight stays, the total 
resistance would be (88 x 14) = 1232 tons, against which on the 
preceding assumption we should have a load equal to (83 x 59°52) 
= 5237°76 tons. The stays would naturally give way at their 
weakest point, and if the wrapper plate was ripped or torn away 
from them instead of the stays themselves being broken, it would 
point to their hold on the plate on the screwed —_— being 
weaker than the tensile strength of the stays themselves. 

The pressure produced by steam thus suddenly generated is low 
when ae with that produced by gun-cotton, which would 
be from 40 to 50 tons per square inch or even more ; and compara- 
tively low with that of gunpowder when fired, which would be 
about 15 tons per square inch. Consequently the explosion pro- 
duced by the steam would be comparatively mild with that 
duced by either gun-cotton or gunpowder, but nevertheless violent 
enough to do a lot of damage, and, as we frequently see, ending 
in the total destruction of the boiler. 

If we make our calculation in another way, and find to what 
pressure the load on the contained water should be lowered, in 
order to produce steam instantaneously, so that the pressure pro- 
duced may. equal the resistance of the stays. Now the stays will 
break with, say, 14 tons per square inch ; this is equal to 

is x 2240) = 1960 lb., or 0°87 ton per square inch steam pres- 
sure acting on the stayed surface. We shall find that if the pressure 
is suddenly lowered to 130 lb., of which the corresponding tem- 
perature is 347°2 deg. Fah., the difference between this and that 
of the 170 lb, steam will be (368°2 — 347°2) = 21 deg. Fah., will 
be that available for the production of steam at 130 lb. pressure, 
so that the weight of steam produced will be 

a x $125 = 195-67 Ib. at 130 Ib. external pressure, 


872 B.T.U. being the latent heat of steam at this pressure. Now, 
the volume of 1 Ib. of such steam, if unconfined, would be 3°51 
cubic feet, hence the total volume so produced would be (195°67 x 
3°51) = 686°8 cubic feet. The steam space would now be in- 


creased be x 130) = 3°13 cubic feet. Again assuming Boyle’s 


law, the pressure (x) in a confined space of, say, 43°13 cubic feet 
will be according to the equation 


x _ 686°8 

130 «43°13 

— 886°8 x 130 
43°13 


= 2070°11 Ib., or 0° 924 tons, or nearly 1 ton per square inch. 

So that, assuming the steam is instantaneously flashed, it will 
be seen that only about 40 lb. per square inch sudden drop in 
pressure is required to effect rupture of the stays or their holding 
power on the plate. 

Probably the lower pressure lies somewhere between that of the 
atmosphere and the 130 lb. per square inch, owing to only a portion 
of the contained steam at the moment of initial rupture escaping 
before the heat in the contained water has had time to suddenly 
convert a portion of the water into steam in the manner explained. 

I apologise for troubling you by entering into the matter, 
of which I have given much thought since reading your articles, 
being much impressed with the suggestions you then put forward. 

Epwakb J. M. Davigs. 

24, Harrington-square, London, N.W., 

February 6th. 


THE AMERICAN CAB. 


Sir,—I see that in your issue of February Sth, Mr. Norman 
Macdonald again brings forward the question of the American 
cab on English railways, which Mr. Stretton — out—evidently 
to his entire satisfaction—in your issue of February 1st. Mr. 
Macdonald, both in his letter and in conversation which I have 
had with him, affirms that the British drivers would be only too 
glad to get the American cab if they could, whereas Mr. Stretton 
holds that the American cab is not in general use in England 
because the English drivers themselves are divided as to its 
merits. In his letter this is the one and only reason he gives 

ainst its general use. Mr. Stretton has evidently a most remark- 
able faculty for changing his mind. From page 247 of his book, 
“The Development of the Locomotive,” I cull the following 
clearly-stated paragraph :—‘‘ At the present time "—the edit’on 
was published in 1896—‘‘the question of cabs is engaging the 
attention of drivers upon nearly all the important lines, and they 
have asked their various companies to give them the same cabs as 
provided by the North-Eastern Railway”—who use the full 
American cab. ‘‘In several cases the requests have been 
acknowledged, and it is said that ‘ the matter shall have attention.’ 
The author (Mr. Stretton) trusts this may lead to the general use 
of the American cab in this country, but he is, of course, quite 
aware that the cab costs more money than the weather board, and 
that this is the reason why the directors of many lines have in the 
past delayed its introduction.” 

If Mr. Stretton can show that the opinion of British drivers 
concerning the American cab since 1896 has changed, I should be 
very much surprised. On the contrary, drivers themselves have 
told me that they wanted a ero cab. How, then, Mr. Stretton 
can affirm what he does in his letter of February Ist, I cannot 
conceive ! RicuarD H. P, CURLE. 

Notting Hill, W., February 12th. 


SUBMARINE BOATs. 


Sir,—The objection to the bulb keel illustrated in your article 
on submarines this week might be met by contriving an appliance 
for lowering it in a fixed position when preparing to dive. Already 
some submarines seem able to detach outside ballast, but no con- 
nection is maintained afterwards, and it is only to be used asa 
last resort when really necessary in order to rise to the surface. 
A fin-and-bulb keel would be fatal to high speed on the surface, 
but this cannot be maintained in any event while submerged, and 
the question of stability is then all-important. Any stable sub- 
marine must have depth, whether the ballast is inside or outside 
her hull. 

The problem may yet be met by building larger vessels than 
any yet designed for this purpose, and then the relative weights of 
both men and material would be less in — to that of the 
vessel herself, so that they could be moved about with greater 
impunity. This, however, would mean a vessel more akin in 
dimensions to the few rams that now exist, and would be a very 
costly experiment, and it would be difficult to carry any artille 
under present conditions. A submarine without artillery would, 
however, be more useful than a ram with hardly any, like those 
that now exist. The relative size of waves would also be less, 
which would enable her to dive in a heavier sea, 

February 8th. J. H. 


HOT AIR SUPPLY FROM STEAM ENGINE. 


Sir, —Replying to the letter in your issue of 8th from your corre- 
spondent ‘‘G.,” under the heading ‘‘ Hot Air Supply from Steam 
Hogine,” it is obvious that a 200 brake horse-power non-condensing 
engine will take about 50 tons Welsh steam coal per week of 
130 hours, while the drying apparatus now used can only condense 
a portion of the exhaust steam. 

Further, exhaust steam will not alone give an air temperature 
over, say, 170 deg. Fah. in the nt drying apparatus, but by 


supplying live steam to one-third of the sections of this apparatus, 
and exhaust to the remaining sections, the air temperature can be 
maintained at 200deg. Fah. This would bring the fuel consump- 
tion up to nearly 60. ns oof week of 130 hours, and the boiler 
should be, say, 32ft, by 8ft., i i 


Lancashire, The live steam con- 


densation would, of course, be returned as at present; and by the 
use of a good oil separator the d d exhaust could also be 
returned to the boiler. THe AmericaN Biower Cu. 
70, Gracechurch-street, (CHaRLEs ErirH, Manager.) 
London, E.C., February 11th. 


DEFLECTIONS OF BEAMS. 


Srr,—I have three wrought iron beams, of equal depth at centre 
and of equal Eg No. 1 is a solid beam, of the same section 
throughout. No, 2 is likewise a solid beam, but the section ix pro- 
portioned to the strain after the usual manner. No. 3isa Warren 
girder, the flanges of equal area throughout, but the triangula- 
tion as light as the usual method of calculation will allow, 

Can any of your readers compare the deflections of these 
beams, by preference at the breaking point? I would be obliged. 

16, Nelson-road, Southsea, Cc. L. Sirs. 

February 13th. 


CONTINENTAL NOTES. 


Tue Danish Railway Administration, Copenhagen, will on the 
12th March adjudicate for the supply of 1871 tons of rails, 108 tons 
nh angular fish-plates, 12 tons of tongue rails, and 93 tons of rail 
chairs. 

THE Aéroand theAuto-VeloClubs of Paris are at presentengaged 
in the promotion of a fiying machine exhibition proposed to be 
held in the Galerie des Machines on the Exhibition grounds next 
autumn, 

Ir has been decided to _——_ with a project for deepening the 
roadstead of the port of Boulogne, France, for the convenience of 
the Atlantic liners. A sum of 350,000f. (£14,000) will be spent on 
the works. 

THE port authorities of Syra, Greece, will shortly consider offers 
for the construction of a dry dock. An interest of 5 per cent. will 
be paid on the necessary capital, which is estimated at 2,500,000 
drachms (£100,000). 

THE municipality of Spangenberg, Germany, will on the 2nd 
March adjudicate for the establishment of a water supply for the 
town at high pressure. Conditions of tender can be on appli- 
cation to the Rathhaus, Spangenberg, for 4 marks (4s. ). 

THE adjudication of the work of substructure, buildings, 
ballast, laying and furnishing the way of the Vietri to Laokay 
Railway in Indo-China, which was announced to take place on the 
30th March,simultaneously at Paris, 4 bis Rue Jean Nicot, at 
9 o’clock, and at Hanoi, Tonkin, at 4 o’clock, has been postponed 
till the 18th May, at the same hours. 

A PROJECT is at present under study for the construction of a 
direct route between Turin and Marseilles. The present itinerary 
is circuitous, and 320 miles long ; the pro new route would 
reduce the distance to 215 miles, and would run vi@ Torre Pelice 
and Mont-Dauphin. Both the Italian and French companies are 
interested. 

THe Municipal Council of Memel, Germany, will, on the Ist 
March, consider bids for the following supplies :—First lot, 74,000 
metres of cast iron piping, with accessory ; second lot, 120 
gate valves for the use of the water supply, and 200 hydrants. 
Conditions and form of contract can be had for two marks (2s.) 
from the waterworks office of the town (Section II.). 

THE French Chamber has passed a vote of 6,500,000f. (£260,000) 
for the defence of the island of Corsica, which sum is to be divided 
as follows :—At Ajaccio, £62,000 for the construction of a harbour 
for submarine boats in the bay of Cames; at Bonifacio, £8000 for 
the building of a charging station for these vessels ; and at Porto- 
vecchio, £152,000 for the improvement of the present military 
quarters, and the creation of a station of defence for the use of 
the torpedo fleet. 

OrFeERS will be considered at the Bourse, Brussels, on March 
13th, for the carrying out of various works in connection with the 
Alost-Nord Station, Belgium, including construction of an engine- 
house, office, stores, fire-station, water tank, filtering basin, wall 
of support, building of an aqueduct, laying drains and water con- 
duits, &c. Upset price 646,615£. (£25,864) ; bond 30,000f. (£1200). 
Information from i. de Rudder, 11, Rue de Louvain, Brussels. 

A project for the construction of a port to the north of the 
town of Touranne, Tonkin, has been declared of public utility. The 
works comprise a breakwater of 3000 metres long, a quay in 
masonry of 1000 metres, the deepening of the estuary to $ metres, 
a store served by a travelling crane, and a line of railway. The 
cost of the works, which will be supported by the Indo-Uhinese 
budget of the French Colonial Government, is estimated at 
9,500,000f. (£380,000). 

Tue French Colonial Ministry, 4 bis, Rue Jean Nicot, Paris, will 
on the 12th March consider tenders for the suppiy of 25 locomo- 
tives, 25 tenders, and four locomotives with tenders ; provisienal 
bond 25,000f. (£1000), definite bond 50,000f. (£2000). Also for the 
following carriages and wagons in two lots :—First lot: 96 carriages 
of various patterns; provisional bond 20,000f. (£800), definite 
bond 40,000f. (£1600). Second Ict: 249 wagons of various kinds 
and ten lorries; provisional bond 10,000f. (£400), definite bond 
20,000f. (£800). Delivery in each case inside 21 months. 

AN international exhibition of automobiles will be ina ited 
in the large hall of the Velodrome of Hamburg on the 3lst 
March, to remain open until the 14th April. A large number of 
German, French, and Belgian firms will exhibit. This is really the 
first fair chance that English manufacturers will have had to 
measure their powers with the continental makers. Mr. Liffler, 

resident of the organising committee, 36, Grosse Burstad, Ham- 

urg, will be pl to supply all desired information. 

Mr. ERNESTO Bonoto, of Longarone, and the engineers 
Benedetto Protte and Gaetano Tucconi, of Belluno, Italy, have 
submitted to the Italian Minister of Railways a project and appli- 
cation for concession for the utilisation of the watercourse of the 
Dessendan torrent, situated between Belluno and Longarone, for 
the development of electrical energy. It is hoped to secure a 
force of 1 horse-power. 

Tue Société Nationale des Chemins de fer Vicinaux, 14, Rue de 
la Science, Brussels, will open estimates on the 27th inst. for the 
construction of a light railway from Tournai to Popuelles, Belgium. 
Upset price, 196,601 °21f. (£7864); bond, 20,000f. (£800). The same 
company will on the 6th March adjudicate for the construction of 
a similar line from Forges to Cul-des-Sarts, Belgium. Estimate, 
176,453°27f. (£7058) ; bond, 18,000f. (£720). 

Tue municipality of La Ricamarie, department of the Loire, 
France, will on the 24th February consider bids for the construc- 
tion of a damin masonry 32? m. high on the Ordenon River, 
and accessory works, for the p a. water supply. Upset 


price, 616,000f. (£24,640) ; , 20,000f. (£800). project 
comprises :— 

Earthworks .. .. 37,875-20 
Constructive works.. .. .. «+ 494,770-20 
Accessory works .. .. .. «- 40,310-79 
572,956-19 
616,000 -00 


The following are the principal works entailed :—The construction 
of a dam of 304 m. radius, the top to form a road 2°80 m. wide 
with footpath of 50 cm. at each side ; the laying of two lead 
pipes in cast iron of 400 mm. (16in.) bore ; the building of a 

and valve chamber 7°96 m. by 6°66 m., and the construction of a 
waste-weir 28 m. wide, and a canal of discharge. Further informa- 
tion from the Mairie, or at the offices of M. Reuss, engineer 
24, Rue Cesar-Bertholon, St, Etienne, France. 
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BASCULE DRAWBRIDGE AT CHICAGO, U.S.A. 


An important work in bridge construction which has been 
commenced by the city authorities of Chicago, U.S.A., is the | 
reconstruction of a large number of the drawbridges spanning 
the Chicago River, which stream passes through the busiest | 
sections of the city. At present most of these bridges are of | 
the swing type, with turntables carried on pivot piers in the | 
middle of the stream. There is also one folding bridge, the | 
centre of each leaf being hinged, so that when the leaf is | 
raised by cables attached at the hinge, the two parts fold 
together like an inverted V, with one side against the steel | 
tower carrying the hoisting machinery and cables. One other | 
exceptional form of drawbridge has the bridge floor suspended | 
from two lofty towers, between which the bridge rises | 
bodily. With the opening of the Chicago Main Drainage | 
Canal, the current in the river has been greatly increased, | 
and has made it still more difficult for the modern large 
steamers to pass the narrow channels between the centre | 
piers and abutments of the swing bridges. In order to 


| lattice bars at top and bottom. The diagonal members have 


} 
the vertical posts, are composed of pairs of 12in. steel | 
rolled joists, set with the flanges inward, and connected by 


two flanges composed of angle irons, and a web formed of 
lattice bars riveted between these angles. 

On the shore side of the pivot the upper boom is formed 
of side plates and flange angles, the edges of the plates being 
planed to a radius of 264ft. These form the heel of the truss 
and connect with the bottom boom, which—on this side of 
the pivot—is formed of heavy box girders carrying the neces- 
sary weights to counterbalance the weight of the leaf. The 
heels of the three trusses move in openings in the approach 
roadway, protected by wire screens, and are connected only 
by a transverse Zed bar at the extreme end. 

The floor girders are transverse plate girdérs fitted | 
between the truss posts, astride of which posts are riveted | 
plate girder cantilevers carrying the footwalks. The 
trusses are 21ft. apart between centres, and the cantilevers | 
are 9ft. long, the total width of the bridge being 60ft. 


| Between the plate girders of each roadway are eight longi- | 
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provide ample capacity of flow to the canal, and to provide 
improved facilities for navigation, it has been decided to 
replace all swing bridges with bascule bridges and to free the 
river from the obstructing centre piers. 

The Chicago River is already spanned by four or five bascule 
bridges, two of which are railway bridges. These are all of 
the “ rolling-lift ” type, in which the heels of the trusses are 


fitted with segmental girders on which the bridge rolls. | 
There is no fixed centre of rotation, but the structure rolls | timbers are spiked the transverse paving planks of white oak, 


backward as well as upward. One of these bridges, carrying | 3in. by 12in. Each footwalk has four lines of pine longitudi- 


four lines of rails, has been illustrated in THe ENGINEER. 
The new bridges, however, are to be of a different type, having 
fixed trunnion bearings. One of these new bascule bridges, 
of the “ fixed centre type,” is illustrared herewith. 
The bridge is in two halves, meeting in the centre. 


length of span from centre of trunnion to end of span is 64ft., | 
while the tailend extends 25ft. 6in. behind the trunnion. | tion. Steel buckle plates are fitted between the steel floor 
Fig.1 is a sectional elevation, and Fig. 2 is a plan of the joists, and these are covered with concrete. For the roadway, 


machinery. 

The piers will be of a somewhat notatl: character, each 
being a great mass of con- 
crete, hollowed out to 
receive the tail end of the 
bridge when raised, and 


| yellow pine, 4in. by 8in., laid flat, spaced 12in. apart between 


The | pivot, and consequently the live load can exert no lifting 
'force. On the approaches the paving is of heavier construc- 
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main shaft. The racks are of 6in. pitch, formed of steel pings 
fitted between the side plates of the boom and secure by 
nuts. The spaces between these pins, or teeth, are open, so 
that any dirt or ice accumulating in the rack will be broken 
away by the teeth of the pinion and fall clear of the rack. 
The pinions are 23in. diameter, with twelve teeth, Gin. pitch, 

The main shaft extends along the top of the abutment 
and carries the three operating pinions, one to each truss. 
The shaft is driven by two 40 horse-power electric motors 
each operating through a train of gearing. Band brakes are 
fitted to the shaft next to the motors, each of these shafts 
having a 36in. wheel, with a 6in. rim grooved to receive a 5in). 
steel band, lined with blocks of vulcanised fibre. These 
brakes are operated from the operating house by means of 
hand levers fitted with spring latches working in notched 
sectors. A novel feature in the operating machinery is the 
introduction of a resistance brake, the resistance being exerted 
by a worm gear, which forms part of a train of gearing 
operated from the shaft, and in turn operating the shaft. 28 


The spur wheel Z on the main shaft Fig. 2, has forty teeth, 


Fig. 1—-FIXED CENTRE CASCULE ERIOGE, CHICAGO RIVER 


| tudinals; six of these are rolled steel joists, while the others 
| are plate girders. On the latter rest the 6in. grooved head 
| girder tramway rails, secured by clamps and bolts which pass 
| through the flanges of the girders. 
The paving of the bridge is of wood on account of its light- 
ness. Bolted to the longitudinals are timbers of creosoted 


centres, and laid diagonally to the longitudinals. To these 


nals, 3in. by 12in., with bridging pieces between them at the 
cantilevers. Directly upon these longitudinals is laid the 
paving of maple planks, 3in. by 12in., laid transversely. The 
band railing is wood. There is no movable floor behind the 


the paving is of rectangular wooden blocks 64in. deep, laid on 
a cus’ ion bed of lin. of sand upon the ccnerete. For the 


strengthened by a steel 


‘entre line of 


framework embedded in 

the concrete. Each pier ° 
is about 60ft. long on the 
coping. The front wall is ° 
5ft. thick at the coping, and @ 
here is embedded a hori- 
zontal steel member A— 
Fig. 1—consisting of four ‘ae 
angles connected by flat | 
plates so as to form a 
skeleton box girder with 
open sides. A similar mem- 
ber, B, is placed near the 
bottom of the wall, and 
three vertical columns, C, 
of the same style, connect 
these two horizontal mem- 
bers. In the concrete 
forming the bottom of the 
tail pit there are embedded 
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10in. rolled steel joists, 5ft. 
apart, connected by lin. tie 
rods at intervals of 3ft. 6in. 
These are marked D on the 
drawings. 

The sides of the piers, the tail pits, andthe exposed surfaces | 
of the abutments will be faced with a layer 2in. thick of | 
cement mortar composed of one part of Portland cement | 


and two parts of sand. This facing will be applied so as to | 
secure a perfect bond with the concrete before the latter has | 
taken its initial set. The facing of the tail pit will be done | 
with special care, so as to make the concrete impervious and | 
prevent any leakage into the pit. 
It will be seen by the drawings that the bearings or blocks | 
for the trunnion bearings are not carried upon the piers but | 
upon heavy box girders spanning the tail pit, these girders | 
being so spaced as to allow the tails of the trusses to pass | 
between them. The pillow blocks and caps are steel castings, | 
with phosphor-bronze linings. These box girders also carry | 
the transverse plate girders which support the steel framing 
of the approach roadway. 
The bridge proper consists of two pivoted leaves, each of | 
which has three riveted through trusses, the depth of truss | 
being 9ft. at the ends and 264ft. over the piers. The trusses | 
have 14ft. bays or panels, with diagonal bracing at the | 
bottom of all panels on the river side of the pivot, and portal 
and diagonal bracing at the top of centre panels, over the | 
piers. The top and bottom booms of the trusses, and 


Fig. 2—MACHINERY OF BASCULE BRIDGE 


| end of each approach is a gate formed by an arm swinging in 


| locking bolts which slide in cast steel sockets in the ends of 


4’ 
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footwalks, a finishing coat of fine concrete lin. thick is used. 
The hand railing also is of ornamental ironwork, though the 
drawing shows a continuation of the wooden railings. At the 


a vertical plane. This is used to bar the roadway to traffic 


when the bridge is open. 
When the bridge is closed, it is locked by conical headed 


the lower booms of the-trusses. These bolts are operated by 
rods attached to arms on a locking shaft extending along the 
top of the abutment. The shaft is operated by bevel gearing 
from a hand wheel in the bridge operator’s house. When the 
bridge is open each leaf is held by latches engaging with pro- 
jections on the heels of the trusses. The bridgeis brought to 
rest at either end of its motion by means of pneumatic buffers. 
Projections on the heels of the trusses engage with levers 
attached to rods carrying pistons which work in closed 
cylinders 18}in. diameter and 18in’ strcke. Safety valves or 
relief valves, set at 3501b., are placed on the head of each 
cylinder, and the bridge in commencing its movement returns 
the pistons to their normal position ready for another stroke. 


The bridge will be opened and closed by means of racks on 
the curved heels of the trusses, gearing with pinions on a 


3gin. pitch, with a pitch diameter of 444in. Itdrives the pinion 
Y—twenty-five teeth, 28in. diameter—on a shaft which carries 
the worm gear wheel X. This meshes with a worm W, on 
the shaft of which is a second worm V, which drives another 
worm wheel U, whieh is stayed to the main shaft. Normally 
the whole train of gearing runs free, the power taken from 
the shaft by Z being returned to it by the wheel U. 
The worm shaft, however, is fitted with a band brake 
similar to those above described. To check the motion 
of the bridge the brake band is applied, thus introduc- 
ing a resistance in the worm train, and exerting a 
drag upon the shaft. The worm runs in a bath of 
castor oil, but this would not be sufficient to make the 
train run entirely free, as there is necessarily an element 
of frictional resistance in such a train. To provide for this, 
the expedient is adopted of driving the worm shaft by the 
operation of the bridge, instead of leaving it to be driven 
entirely by the worm wheels. Grooved wheels, 18in. diameter, 
are keyed to the motor and worm shafts, and over these runs 
a continuous rope. The worm is therefore driven at a speed 
in proper ratio to the speed of motion of the bridge. 

The power is sufficient to open the bridge to its full extent 
in one minute, each half travelling through an arc of 76 deg. 

The weight of each half of the bridge is about 325 tons, 
including the counterweights. In the heel of each truss the 
lower boom is a heavy box girder, and heavy castings 
straddling these girders, and bolted to their webs, form the 
counterweights. 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 

AT a special meeting of Council of the Institution of Electrical 
Engineers held last Thursday afternoon, the following resolution 
was carried unanimously :— 

‘*That the Council of the Institution of Electrical Engineers, in 
special meeting assembled, hereby records its deep sense of the 
irreparable loss which the British Empire has sustained through 
the lamentable death of her Majesty Queen Victoria, and its 
sorrow, in which each member shares, that one who spent her 
life for the good cf her people, and to whom her subjects were 
affectionately devoted, has been removed from the scene of her 
unremitting labours, and that a reign marked by unparalleled 
social, scientific, and industrial progress has thus been brought to 
a close. The Council humbly $ permission to express to his 
Majesty King Edward, and to the membersof the Royal Family, 
its most sincere condolence and sympathy; and further to lay 
before his Majesty the assurance of its unswerving loyalty and 
devotion, and its earnest wishes that he may, with her Majesty 
Queen Alexandra, long be spared to reign in happiness and ve 
over a loving and united ple. It. therefore directs that a 
sealed copy of this resolution, with copies of resolutions of con- 
dolence d by local sections of the Institution, be forwarded 
to the Home Secretary for transmission to his ay gal 

Copies of resolutions have been received from the local sections 
of the Institution in Dublin, Glasgow, and Manchester, and the 
whole are to be forwarded to the Home Secretary on receipt of 
resolutions expected from other sections, 


CoMBINED MovuLD AND LADLE.—A useful workshop appliance is 
the combined mould and ladle supplied by the American Mill 
Supplies Company, Victoria-street, for re-casting lead, hammer 
heads, or vice-clamps. It consists of a jointed iron mould, on one 
half of which a suitable ladle with a short gutter leading to the 
mould is cast. The manner of using it is obvious, 


LrvERPOOL ENGINEERING SocteTy.—The Council have decided to 
award the ‘‘ Derby ” gold medal to Mr. T. L. Miller, M. Inst. C.E., 
M.LE.E., for his paper entitled, ‘Electrical Distribution in 
Cities,” which was read before the Society on the 21st Fetruary, 
1900 ; and have also decided to award the Society’s premium to 
Mr. David Brown, for his paper entitled ‘Defects in Iron Cast- 
ings,” read before the Society on the 24th January, 1900, 
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GAS ENGINE TESTS. 


From THe SupPLeMeNT TO Mr. Humpurey’s Paper oN Power Gas aND Larce Gas ENGINES FOR CENTRAL STATIONS, INSTITUTION OF MECHANICAL ENGINEERS JANUARY 18TH. 


Taste 1.—Twelve Tests on Gas Engines with Power or Generator Gas, 1890 to 1900, on Various Horizontal Gas Engines, English and Foreign, 
B ing Vatue of Gas 145 to 165 Thermal Units per Cubic Foot. 


rake Horse-power, arranged by Mr. Bryan Donkin, Member of Council, Powers vary from 57 to 368 B.H.P. Heating 


in Order of Merit of Thermal Efficiency per 


Gas engine. Power. Fuel used in | Gas used per), 
| 2 per hour, per} pd 
> : | Name of fuel|/" : 
Name of | Name of g 343 |— 
gs of | Name of | year.| ead beatin 23 References, remarks, &c. 
3 | LELP.|BHLP.| £3 28 
= 
In. In. | P.c. Lb. | Lb. * | cu. ft. | cu. ft. 
1 | Premier Mond Humphrey | Winnington | 1900 | two | 30-0 | 128 | 489-0 368-0| 81 Small coal — | 161H/| 52-1| 69-2 | 25-6 Humphrey, I.M.E., 1900. 600 H.P. Mond 
28-12 14 L gas, air pump; load; driving 
} } - ynamo direct. 
2 | Kérting | Korting Meyer Hanover 1900 | one 87-7 2; D!| 101 | 544-0 841-0 | 71 | Gas coke — | — |129L _ 81-5 | 23-8 German Journal of Gas Lighting. On brake. 
21-6 | ‘ j Full power. Double-acting. Gas and air 
| | | pump. 
3 | Crossley Mond Humphrey | Winnington | 1897 24-0 8 | 162 | 141-6 | 117-4] 88 Small coal 0-92 | 1-26) 155H| 65-7 | 79-8 | 22-2 Humphrey. to Driving dynamo 
d ” | ” ” ” 1900 | two 36-0 4,8 152 | 878-0 | 815-0 | 83 7, a — | 162H! 60-1 — | 21-8 |Humphrey, I.M.E., 1900. 400 H.P. Mond 
| 26-0 | | gas. One crank } power. 60Ib. compres- 
sion, driving dynamo direct. 
5 ” Dowson Meyer Zurich 1895 | one 24-0 4/8 165 63-7 57-6 | 9 Anthracite 1-22} 1-36 | 144L _ 90-0 | 21-5 |Zeitachrift des Vereines deutscher Ingenieure, 
16-9 | | 14,200 ay December, 1895. Driving dynamo 
| yy strap. 
Mond Humphrey | Winnington | 1900| two 36-0 | 4/ S| 148 | 438-0 360-0/ 83 | Small coal — | 160H! 62-7| — | 21-2|Humphrey, I.M.E., 1900. 400 H.P. Mond 
| 26-0 = One crank. Full load, same as : 
| 0. 4. 
Dowson Meyer Zurich 1895 | one 24-0 | 4/8 | 169 | 51-1/ 41-1| 80 | Anthracite | 1-16| 1-47/144L — | 88-0 | December, 1895. Same engine as 
16-9 14,200 | No. 5, with less load. : 
8 | Simplex | L h Del e- | Pantin, Paris| 1894 | one 39-4 | 4/8 | 100 | 280-0 220-0/ 78 |Anzin French} 0-81 1-03) — | | 19-8 |Report of Delamare-Deboutteville. Driving 
Deboutteville 34-2 coal | flour mill. 
9| Deutz Deutz Meyer Bile 1896 | two 30-0 4/8 | 138 | 178-0 151-0] 85 Gas coke 1-40 | 1-60 | 135 L — | — | 19-83 V.D.1., 24th October, 1896. Driving water 
20-5 | 12,963 | | —— at waterworks, Bale. * 
10 | Crossley Mond Humphrey | Winnington | 1894 | one 21-0 4/8 191 88-7 _ 71 Slack coal 1-00 — |155H| 71-0! — | 18-2 | Proceedings,” Inst. C.E., Vol.129. 25 H.P. 
| | 17-0 12,200 | | | engines. ving dynamo by strap. 
il Simplex } Dowson — Witz Rouen 1890 | one 87-4 4\8 101 | 110-0 76-0) 69 Anthracite 1-37 | 167H — | 85-0} 18-2 | Wits on Gas Engine, third edition. 
| 22-6 | | 
12 | Premier | | Robinson | Leyton Elect. 1897 | 16-0 22-0 | 4/8 | 202 | 160-4 134-0) 83 1-00 | 1-20| 156L| 30-0! 95-0 14-0 Report of Robinson. Mean results of four. 
| oa Works | | | Engine driving dynamos. 


Norg.—In French and Swiss engines, metric horse- 


power has been retained = 2 per cent. less than English horse-power. 


* H means higher, and L lower heating values. 


| Gas engine. tet Power. | : & 
Name of gas | Nameof Nameof | Name of 5 ton, per 
gas Year. Cycle. | References, remarks, &c. 
| Inches. | Inches. | P.c. | Cu. ft. | Cu. ft. | 
Westinghouse | Natural gas| Millar and | Pittsburgh; 1899 | three 30 7 8 147 677 606 = | | 1000 8-9 | 10-0 25-5 ‘Sibley Journal, June, 1900. Full load. Piston cooled 
| Gladden — 25 | - ?HorL } | ‘also. Brake on at works. 
” ” Ladley | 12 4 20; 6-8 — | & ” 10-4 24-6 I.M.E., 1900. Full load. Brake at 
” » Millar and ~~ » | three 30 4 1 149 | 621 558 &9 3 a 9-3 10-4 24-3 Sibley Journal. Full load. Same engine as No. 1. 
Gladden | 2% | Z | Brake on at works. 
| | | 
” - - pet » | three 30 4 ” 152 | 449 384 85 pa 9-9 | 11-6 | 22-0 |wo-thirds load. Same engine as No. 1. 
% | | | | 
Do, type + Robertson Lafayctte Se | three 4 4 ” 271 92-3 74:5 80 ” 11-8 14-7 16-5 |A.8.M.E., 1900, vol. 21. Driving dynamo by strap. 
| 18 | 
” ” » | three 4 271 88-8 78-3) 80 14-2 18-0 | 14-2 |A.S.M.E., 1900, vol. 21. Less power. Same engine 
| 38 | j | | as No. 5. 
Norg.—Natural gas for tests 5 and 6 contained 92 per cent. metane, 4 per cent. nitrogen, 2 per cent. CO2, and about } per cent. each of oxygen, hydrocarbon, and CO. 
SOCIETY OF ENGINEERS. standard of previous years; the vacation visits had been well | in the working of an apparatus after it had been installed was the 
attended and very successful. chief cause of inefficient working. ~ It = often eat that - a 
F The practice of a municipal engineer was then referred to, with | ventilating plant the air flues and inlets were seldom properly 
THE first ordinary nots of the Society of Engineers for the | special reference to work in large towns, including the repair and | cleaned, and a thoroughly efficient heating apparatus might often 


pom year was held on nday ce ig February 4th, at the 
yal United Service Institution, Whitehall. Mr. Henry O’Connor, 
the president for 1900, occupied the chair, and presented the pre- 
miums awarded for ag read during that year, viz:—The Presi- 
dent’s Gold Medal to Mr. Henry C. H. Shenton for his paper on 
‘Recent Practice in Sewage Disposal ;” the Bessemer Premium to 
Mr. Richard F.Grantham for his paper on “‘ The Closing of Breaches 
in Sea and River Embankments ;” aSociety’s Premium to C. Rous- 
Marten for his paper on ‘‘ English and French Compound Loco- 
motives ;” and a Society’s Premium to Mr. Robert Henderson for 
his paper on ‘‘ Paper-making Machinery.” 

Mr. O’Connor then introduced the president for the present 
year, Mr. Charles Mason, to the meeting, and retired from the 
chair, receiving a hearty and uninamous vote of thanks for his 
services during the past year. 

Upon the motion of the President, the following resolution of 
sympathy and condolence with the King and Queen and the other 
members of the Royal Family upon the death of her Majesty Queen 
Victoria, and expressive of loyalty to the Throne, was unani- 
mously passed :— 


“The Society of Engineers, abundantly recognising that the 
benign and brilliant reign of her late Majesty Queen Victoria, 
has witnessed greater advances in the arts and sciences—and 
especially in the science and practice of engineering—than 
have been made in any of the previous centuries, whereby 
inestimable benefit has accrued to the nation, desire to and do 
hereby respectfully offer to his Majesty King Edward VII., 
her Majesty Queen Alexandra, and all the other members of 
the Royal Family, their most profound sympathy and con- 
dolence upon the death of her Most Gracious Majesty Queen 
Victoria, whose queenly and womanly life will adorn with 
unfading lustre British history during the nineteenth century. 

“The Society of Engineers further desire to offer to his Majesty 
their assurances of loyalty to his throne and person, and 
their sincere wishes for the happiness and prosperity of his 
Majesty’s reign, and they earnestly pray that it may be no 
less a ious and ee at by the material advancement 
of the Empire than was that of her Majesty Queen Victoria.” 


The President then delivered his inaugural address. 

After thanking the members for his election, he proceeded to 
comment upon the commencement of a new century, and although 
not making a review of the engineering profession during the past 
100 years the main subject of his address, he dwelt briefly upon 
the marvellous p made, instancing works of the present day 
as compared with those designed for the same objects at the com- 
mencement of the century. At the same time he intimated that 
engineers of the present day should not forget the skill and talent 
displayed generations ago in the construction of such monuments 
as the Pyramids, Stonehenge, and numerous Roman and other 
remains still in existence. He then reviewed the ress of the 
Society, which was founded in 1854 with about 100 members, and 
which now numbered 500 members and associates, The financial 
position of the Society was also favourable, there being a substan- 
tial excess of income over expenditure, and an extremely satisfac- 
tory accumulated fund. The papers read at the santionnl mast 8 
during the past year were of great interest, and well up to the 


| pressure hot-water and hot-air stoves was discouraged for domestic 


| maintenance of sewers and pavements, and the construction of sub- 
| ways for accommodating the numerous pipes and wires laid 
beneath the street surfaces. Surprise was expressed that more 
| headway had not been made with regard te the general adoption 
of a scheme of ‘subways for London, the few now existing being 
frequently too small for the p' they were intended to serve. 
An ideal subway was described, by which the entire width of the 
street should be occupied, and the President observed that although 
the cost and difficulties of construction would be great, if some 
scheme of rental, based upon the present expenses incurred in 
continually opening up and making good the street surfaces, were 
arrived at and devoted to payment of interest on capital, a 
return would result. ; 

Cremation was referred to as a subject worthy of the special 
study of those interested in municipal engineering, and as a system 
which was likely to be introdu generally in the near future. 
The President predicted that before the middle of the present 
century every town and borough in the country would have a 
crematorium as part of its equipment. 

The science of heating and ventilation was discussed, with 
special reference to domestic heating, and to the small extent to 
which well-known and efficient systems of heating had been 
adopted in private houses, old associations and cheap fuel being 
the prime causes for want of progress in the matter. The advan- 
tages and disadvantages of warming by steam, hot water, and hot 
air were stated, the President pointing out that it was impossible 
to adopt the same principle for all buildings. Steam, he said, as 
a heating medium, was not adapted for warming private houses, 
churches, or institutions where skilled labour was not permanently 
employed. In such buildings low-pressure hot water formed a far 
better system, being more easily managed and not requiring such 
constant attention. 

The inconvenience frequently experienced in designing an 
efficient apparatus from the want of reliable statistics, results of 
tests, and formule for guidance, was pointed out, The difficulties 
of excluding air and water in a steam apparatus, the President 
observed, were great, and many attempts had been made to over- 
come, but very often with only limited success, The formation of 
partial vacuum in the system combined with specially-constructed 
valves working automatically had, however, been so far successful 
in freeing the pipes and radiators from air and condensed water. 
In a low-pressure hot-water system any accumulation of air could 
be readily withdrawn by means of air valves, either automatic or 
otherwise placed on the highest parts of the — The pro- 
— between radiating surface, direct heating surface of 

ilers, and grate area were then given, and the necessity of 
attending to the smallest details of construction was strongly 
emphasised if success was to be guaranteed, the circulation of hot 
water being very easily adversely affected. Heating by high- 


work, 

The President concluded by briefly referring to ventilation as 
being closely allied to and dependent upon heating ; the introduc- 
tion of anample supply of pure fresh air being the main considera- 
tion in arranging any system—whether natural or mechanical— 
without allowing such air to become overheated or to cause 


draughts on its admission into the apartment. Want of attention 


be condemned through inattention to small details in management, 
such as regulating valves and cleaning flues, the engineer receiving 
the blame which should be bestowed on the caretaker. 

The address was listened to with marked attention by an appre- 
ciative audience, and at its close a hearty vote of thanks was 
accorded to the president. 


LECTURES ON WATER-TUBE BOILERS. 


A course of five lectures on ‘‘ Water-tube Boilers,” at University 
College, London, will be given by Mr. Leslie Robertson, A.M. 
Inst. C.E., M.I.N.A., on Friday evenings during March, the 
course to begin on Friday, March Ist, at eight p.m. The lectures 
will be illustrated with working models, diagrams, and lantern 
slides. Application for admission to the lectures to be made to 
Professor Hudson Beare, M. Inst. C.E., University College, 
London, W.C. 


SYLLABUS. 

Lecture I.—Definition of water-tube or tubulous boilers—classi- 
fication—Difficulties attending any satisfactory classification of a 
practical nature—Short chronological history of water-tube boilers 
—Early developments of the water-tube boiler in connection with 
road locomotion—Early attempts to use water-tube boilers on 
board ship. 

Lecture II.—Circulation—Principles underlying same—Necessity 
of rapid circulation in water-tube boilers—Rate of transmission of 
heat—Absorption of heat by water—Effect of circulation on effi- 
ciency of heating surface—Combustion—Principles underlying 
same—Most advantageous arrangement of furnace and tu 
Ratio of heating surface to grate surface—Efficiency of heating 
surface— Variation in value of heating surface according to position 
—Rate of combustion—Forced draught—Necessity for, difficulties 
attending use of, rates of combustion with, forced draught— 
Tests, and results arrived at. 

Lecture III.—Large tube boilers—Belleville boiler—Early forms 
—Later forms—Addition of economisers—Details of construction 
—Results obtained with Belleville boiler—Babcock and Wilcox 
boiler—Introduction of—Description of—Details of—Marine type 
—land ty Results obtained—Niclausse boiler—Description of 
—Application to land and marine work—Diirr boiler—D’Allest 
boiler—Oriolle boiler—Hornsby boiler—Stirling boiler — Other 


t 
xp IV.—Early forms of small tube boilers—Bent tube types 
—Thornycroft boiler—Description and details of—‘‘ Speedy ” type 
—‘“‘ Daring” type—Du Temple boiler—Introduction and develop- 
ment of—Normand—Du Temple boiler—Normand boiler—Results 
obtained—Normand-Sigaudy boiler—Mosher boiler—Reed boiler 
—White boiler—Ward boiler—Other boilers—Straight tube boileis 
—Yarrow boiler—Description of—Results obtained with—Blechyr- 
den boiler—Other 
Lecture V.—Boiler accessories—Feed regulating valves—Re- 
ducing valves—Absolute necessity for pure feed-water—Feed 
filters—Feed-water heaters—Lime tanks—Weight and space occu- 
pied by various types of boilers—Comparison with cylindrical 


TABLE Il.—Six Tests on Gas Engines with Natural Gas, 1899. Four tests on Westinghouse Vertical Gas Engines in the United States, in order of Merit of Thermal Efficiency per Brake Horse-power, 
Arranged by Mr. Bryan Donkin. Powers Vary from 67 to 606 B.H.P. Heating Value of Gas 1000 Thermal Units per Cubic Foot (Probably Lower Value). 
» 
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boilers—Advantages and disadvantages of tubulous boilers — 
G2neral conclusions. 

Fee for the course, 10s. 6d. To a limited number—who must be 
engineer apprentices, pupils, or workmen—a fee of 2s. 6d. only 
will be charged, special application to be made to Professor Hudson 
Beare by anyone desiring to take advantage of this privilege. 


NOTES FROM JAPAN. 
(From our own Correspondent.) 
Tokyo, December, 1900. 


Custom House disputes.—In my last batch of ‘ Notes” I gave 
an outline of what is generally known as the ‘‘ White Whisky ” 
case. The importers, who were naturally dissatisfied with the 
adverse decision of the Minister of Finance, induced Colonel Buck, 
the United States minister to Japan, to make a special representa- 
tion to the Minister of Foreign Affairs, on the und that the 
Japanese Customs authorities were going beyond their rights and 
powers in deciding that what the United States Customs authori- 
ties had declared to be ‘‘ whisky ” was really nothing of the sort. 
As might be expected, the protest was unsuccessful, According 
to the last reports, the importers have not yet taken delivery of 
the goods from the Custom House, and the 9000 barrels are now 
stored, according to the regulations, in the warehouses for inflam- 
mable goods. If not claimed within six months they will be dis- 
posed of by public sale, and the proceeds applied, as far as they 
will go, towards payment of the duty, which, calculated at 250 
per cent. on 9000 barrels valued at 28 yen each, amounts to the 
respectable sum of 630,000 yen, or, say, £63,000. 

Two other cases, almost exactly parallel to the ‘‘ White Whisky ” 
case, although on a smaller scale, have just been decided against 
the importers. In the first case, Jardine, Matheson, and Co., of 
Yokohama, after submitting eleven sample bottles of ram, manu- 
factured by the China Sugar Refining Company, of Kongkong, and 
after having been informed that—as in the case of previous impor- 
tations of exactly the same quality from the same manufacturers 
-—the ad valorem duty would be 40 per cent., under Item 392 of 
the tariff, imported ten casks, which were promptly assessed, under 
Item 398, at 100 per cent. ad valorem, although the analysis 
showed, in the case of five casks, only 50°7 per cent. of alcohol, 
and in the case of the other five, 60°6 per cent.; the limit fixed by 
the Custom House experts at the beginning of the present year 
being 68 per cent., so that there was a good margin in each case. 
The ground stated for this decision was that both lots “are want- 
ing in the flavour that is peculiar to rum, and must be regarded 
as a distilled liquor different from rum.” As usual, the Minister 
of Finance upheld the decision of the Customs. 

In the second case, Grosser and Co., of Yokohama, appealed 
against the imposition of a duty of 250 per cent. ad valorem 
on 500 casks of liquor which were imported as gin, the duty on 
which would be 40 per cent. ad valorem. They claimed that the 
presence or absence of a flavour generally believed to distinguish 
gin from other liquors is not sufficient to determine whether a given 
liquor is gin or not. The judgment of the Minister of Finance, in 
dismissing the claim, points out, inter alia, that ‘‘the mixture of 
water does not produce turbidity, and the samples show an acid 
reaction, while when distilled they produce a liquor not much 
different from dilute alcohol. It is therefore impossible to regard 
them as gin, and equally impossible to consider them as another 
kind of distilled liquor. They are therefore decidedly a diluted 
alcohol, and as such subject to the 250 per cent. ad valorem duty.” 

Messrs. Oestmann, of Kobe, have appealed unsuccessfully 
against a decision under which their firm were taxed 20 per cent. 
ad valorem on a consignment of ornamental celluloid combs, which 
he claims should come under Item 37 of the Franco-Japanese 
Tariff Convention as imitation jewellery, and as such be subject to 
10 per cent. only. The Minister of Finance ruled that as the 
ornamentation was confined to scrolls on the upper edge, the 
combs must be regarded as ordinary ones. 

The Yokohama branch have had a similar difficulty about some 
blankets, which the Customs insist on describing as “figured 
goods,” and the Minister of Finance has rejected their appeal. 

Carl Rohde and Co. have been similarly unsuccessful in an 
appeal respecting some ‘ President,” ‘‘Union,” and “ Pilot” 
cloths, which they claim—and ap ntly very justly—should 
come in under Item 337 B, at a specific duty of 3°9 sen per square 
yard, whereas they have been assessed under Item 340 at 10 per 
cent. ad valorem. 

Messrs, Simon Evers, of Kobe, protest unsuccessfully that white 
handkerchiefs in piece have been assessed as ‘‘ prints.” 

Grosser and Co., of Yokohama, have had a couple of disputes of 
Lara: the same nature as that of Messrs, Rohde, in one of 
which they have been successful. 

Hatchison and Co., of Yokohama, were ultimately successful in 
a similar appeal. 

Numerous other cases might be cited, the great majority of the 
decisions being against the importer, even when samples had been 
previously submitted, and classified under a lower tariff. 

As I think I mentioned on a previous occasion, iron work, such 
as wheels, axles, springs, buffers, coupli &ec., for railway 
passenger cars, is assessed at 5 per cent., and for goods wagons at 
10 per cent. ud valorem, even if the goods are absolutely identical, 
proper evidence, of course, being required of the purpose for 
which the goods were intended. But on the occasion of a recent 
importation of wheels and axles by the Mitsui Bussan Company for 
use on the Imperial Railways, the full 10 per cent. ad valorem was 
insisted on by the Customs, and confirmed by the Minister of 
Finance, although the Railway Bureau fusuiched a certificate that 
the whole of the wheels were intended for passenger cars. The 
contention of the Customs was that as the wheels were equally 
applicable for passenger or freight cars, they were liable to the 
higher duty ; and the Minister of Finance, whose decision is final, 
and admits of no appeal, added that an official certificate, such as 
the one presented, merely furnishes a reference to the Customs for 
adjudging the goods, but has no binding force on the decision of 
that department. 

Some time since I was informed by an American import firm 
that—although the duty on locomotives is 5 per cent. ad valorem— 
an attempt was made to levy 10 per cent. on the tenders, on the 
ground that they were freight wagons, This audacious imposition 
was, however, successfully resisted. 

Japanese commercial morality.—That ‘old unpleasant topic,” 
—as The Eastern World calls it—was again being discussed in the 
foreign newspapers here, when the report of the paper recently 
—I think on October 25th—read before the Japan Society of 
London by Mr. Satoh, director of the Tokyo Commercial Museum, 
on ‘‘Japan’s Commercial Future,” reached us. I regret to say 
that Mr. Satoh’s contention that ‘‘ the commercial morality was 
not so bad as sensational writers and speakers would lead us to 
believe,” was not by any means accepted by those who are in the 
best position to know. His ‘typical Japanese” may perhaps 
exist somewhere, but, as one of the Yokohama papers remarked, 
it isa misfortune for both Japanese and foreigners that he does 
not engage in business with foreigners. ‘‘ Where are Mr. Satoh’s 
typical Japanese to be found, and what are the characteristics by 
which they may be known? Let us look for them. Recently, 
almost the entire Board of Tokyo aldermen was arrested on a 
charge of corruption ”—I may add that bail was refused in almost 
every case—‘‘ and a Minister of State who was also implicated in 
the affair has had so much whitewash thrown over him ”—he has 
since resigned — ‘‘that he cannot move without cracking the 
plaster ; in the dockyards officials mix up their country’s goods 
with their country’s good, according to their lights, and thus, 
wherever we turn, we do not find Mr. Satoh’s + gp Japanese, 
Where, then, are we to look for him? Mr. Satoh owes us the 
answer. We can assure him that the foreign merchants will be 


eager and ready to meet them, and to do business with them as 
business between men of honour should be done.” And so on, 


and so on, re-echoed by nearly every foreign, and a good many of 
the vernacular papers. A few lines lower down will found an 


example of the ‘‘ typical Japanese” as the foreign merchant finds 


him. 

The International Oil Company.—This company, organised by the 
Standard Oil Company for the purpose of exploiting the oil wells 
of the Echigo, was formally registered on November 15th last, with 
a capital of 10,000,000 yen in 100,000 shares of 100 yen each. All 
the shares have been taken up by the promoters, as follows :— 


Mr. J. W. Copmann, Yokohama 97,800 
Mr. Kahei Otani, Yokohama 1,500 
Mr. Edwin Dun, Naoyetsu.. 50 
Mr. J. H. Fertig, Yokohama .. 50 
Mr. Eizaburo Kumamoto, Tokyo £0 
Mr. J. T. Lowder, Yokohama .. 50 
Mr. Kyohei Makoshi, Tokyo 500 

100,000 


The three first named are directors, and the two last are 
auditors. The Standard Oil Company is represented by Messrs. 
Copmann and Fertig. The articles of  ompscs provide that 
25 per cent. of the capital subscribed must id up at once, and 
the rest when pate § for ; that each share shall carry one vote ; 
that only holders of tifty or more shares shall be eligible to sit as 
directors, and provide for the imposition of restrictions as to the 
sale or assignation of shares without the consent of the company. 

Now, at the time that the company was first projected, foreigners 
were legally incompetent to undertake, or to become shareholders 
in, mining enterprises, so it was necessary that the preliminary 
purchases of land should be effected by a Jar subject, and 
registered in his name, and for this purpose—acting, it is said, on 
the advice of Viscount Aoki, the late Minister for Foreign Affairs— 
they employed a certain Mr. Toshiyoshi Komida, who purchased 
certain mineral districts, costing altogether about 500,000 yen. 
When the company was formed his demands for commission were 
so extravagant that it was decided not to admit him, and he now 
refuses to transfer the property—which, as I have above stated, is 
legally registered in his name—unless he receives the modest com- 
mission of a million yen! This, at least, is the report of the 
Tokyo Asahi, and no contradiction of it has yet appeared. 

A very similar occurrence on a smaller scale happened some 
years ago. A mission hailing, if I am not mistaken, from the 
Dutch Reformed Church, purchased a piece of ground fronting on 
to one of the canals in Tokyo, and built thereon a brick church, 
the property being registered in the name of one of their converts. 
The day for consecration and opening was duly fixed, but when it 
arrived the church was found filled with sacks of rice. To the 
remonstrances of the missionaries the legal proprietor said—in 
substance if not in words—‘‘ You get out; this is my godown” 
—warehouse—‘‘ and I am extremely obliged to you for building it 
forme. The situation is excellent, and the building, with its fire- 
proof iron shutters, is first-rate.” Of course, the Japanese law 
entirely refused to recognise the fictitious transaction, and the 
upshot was that the mission had virtually to buy it over again, 
and to transfer it to another convert, who, fortunately, turned 
out more conscientious. 


AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Cross-compound vertical engines.—The Westinghouse Machine 
Company is building two cross-compound vertical inverted engines 
of 4000 horse-power, with capacity of overload 4 to 7500 horse- 

wer for short periods, for the King’s County Electric Light and 

ower Company. Each engine has an intermediate re-heating 
receiver, and has been designed to drive an alternating-current 

enerator mounted on the engine shaft between the cylinders. 
The generator will deliver a three-phase current at 6600 volts and 
3000 alternations. The cylinders are 46in. by 86in. and 60in. by 
86in., each mounted on a cast iron frame in which the slide bars 
and shaft bearings are formed. The shaft is of hydraulic forged 
steel, 39in. diameter, with bearings 34in. by 60in., and its weight 
is 75,000 lb. exclusive of crank cheeks. A 1l6in. hole is bored 
through the shaft. The fly-wheel is 28ft. diameter, weighing 
100 tons, and the rim velocity is 6600ft. per minute at the normal 
speed of 75 revolutions per minute. The valves are of the poppet 
type, operated by a modified Corliss valve gear. The pillow blocks 
and caps and the crosshead slides are cooled by water circulation. 
The two bed-plates weigh 43 tons each, and were carried on 
special railway wagons. The engine is 38}ft. long along the shaft, 
28ft. wide, and 35ft. high from floor to top of cylinder. Platforms 
are placed at the level of the guides, and the lower cylinder head. 
The same works are now building twenty-six more engines of the 
same type. Of these, eighteen are of 5000 horse-power, and eight 
of 6500 horse-power, the latter having an over-load capacity of 
12,000 horse-power. 

Heavy passenger locomotives.—The Lehigh Valley ose is 
having built at the Baldwin Locomotive Works five engines which 
are intended to run on a division with heavy ients, hauling 
trains of 400 tons behind the tender, without the aid of the bank 
engines now employed to assist the trains. For a distance of ten 
miles the average gradient is 1 in 86, with a maximum of 1 in 80. 
There are also numerous and sharp curves. The average speed is 
to be thirty miles an hour. The engines are Vauclain four-cylinder 
compounds, with a high and a low-pressure cylinder on each side 
attached to the same crosshead. They are of the ten-wheel type, 
having six-coupled driving wheels and a four-wheeled leading 
truck. The frames are of open-hearth cast steel, and the driving- 
wheel centres are also of cast steel. The boiler is of the extended 
wagon-top type with a long, wide fire-box, the crown of which is 

rted by radial stays and sling stays. The dimensions are as 


Suppo! 

follows :— 
Cylinders .. .. 17in. x 26in. and 28in. x 26in. 
Bogie wheels .. .. 2ft. Pin. 
Driving wheel base laft. 
Bogie wheel base .. .. .. «- 7ft. 8in. 
Total wheel base ofengine.. .. .. 25ft. 34in. 

and tender 52ft. 6jin. 
Boiler, diameter .. .. 

rail to centre line 2in. 
Steam pressure 3 200 Ib. 
Fire-box .. .. .. 7Hft. x 
Tubes, 325 ; diameter 2in. 

Heating surface, tubes. . 2587 sq. ft. 

fire-bo: 178 sq. ft. 

2710 sq. ft. 
Grate area.. eds ae 71} sq. ft. 
Boiler plates in. and jin. 
Fire-box plates .. in. and jin, 

ube plates $in. and gin. 
Crown plate .. .. in. 
Weight on driving wheels .. . 185,000 Ib. 

{ on bogie truck .. « 47,000 Ib. 

of engine . $81 tons. 

Anthracite or hard coal 
Coal on tender.. uve . 12 tons 
Waterontender .. .. .. 4500 gallons 
Height, railtotopoffunnel .. .. .. 16ft. 

Total length from pilot to back of tender 68ft. 
Distance centre to centre of cylinders .. 7ft. 4in. 


Central station plant in New Yor. Perigo annual meeting of 
the American Society of Civil Engineers, h 

January, a visit was paid to the | ged station of the New York 
Gas and Electric Light, Heat, and Power Company, on the East 
River. The area covered is 272}ft. by 1974ft. The engine-room 
is 102ft. by 268ft., 83ft. high to the roof trusses, and 114ft. to the 
roof. ‘Chere will be 16 units, each consisting of a 5200 horse-power 
—or 8000 maximum horse-power—vertical three-crank compound 
condensing Westinghouse engine, directly connected to a 4500-kilo- 


watt, 6000-volt, three-phase dynamoof the revolving field type. 
engine will have one high-pressure and two low-pressure cylinders, 
and will run at 75 revolutions per minute under 751b. of steam, 
There will be 56 Babcock and Wilcox water-tube boilers, arranged 
on two floors, each boiler having 6386 square feet of heating surface, 
and being equipped with Roney mechanical stokers, he coal 
bunkers, of 10, tons capacity, are over the boilers. The coal 
is brought by ass to a steel tower and hoisted by conveying 
machinery of the Exeter pattern. The furnaces will be connected 
to four steel chimneys or smokestacks, 19ft. diameter, 200ft. high 
above the grates of the lower tier, and 166ft. above those of the 
upper tier. Forced draught will be supplied by four blowers. The 
condensing water is taken from the river by a 10ft. circular tunnel, 
branching into two 8ft. tunnels under the two rows of engines. The 
oval disc’ e tunnels are directly over these. The ge will 

enerate high-tension three-phase alternating current, for distri- 

ution to sub-stations, where it will be converted to low-tension 
direct current and distributed on the three-wire system. 

Express locomotives, Baltimore and Ohio Railroad.—The latest pas- 
genger engines of the Baltimore and Ohio Railroad are of the very 
modern Atlantic type, having four coupled drivers—of which the 
rear pair are driven by the connecting-rods—a four-wheeled leadi 

ie truck, and a pair of trailing wheels under the fire-box, whic 

is designed for burning soft coal, They are of the Baldwin-Vauclain 
four-cylinder compound pattern, the high and low-pressure piston- 
rods on each side being attached to the samecrosshead. The high- 
pressure cylinders are above, and directly inside of them ; under 
the smoke-box are the piston valves. All the rods are fluted, or of 
H-section. The funnel and dome are somewhat English in appear- 
ance. The tender is of the ordinary type, mounted on a pair of 
four-wheel bogies. The leading dimensions are as follows :— 


Cylinders 02 ldin x 28in. and 25in. x 28in. 
Driving wheels .. 
Bogie wheels .. .. 2ft. 9in. 
Trailing wheels ... .. 4ft. 
Driving wheel base .. (ft. 9in. 
Engine wheel base .. 25ft. Tin 
Weight on drivers 83,400 Ib. 
Weight on bogie. . 87,940 1b, 
Weight on trailers .. .. 28,260 Ib. 
Weight, total .. .. .. 149,600 1b. 
Fire-box (with brick arch) Sift x 5Sft. 
Tubes, 300, 2in. diameter, — 


Steam pressure .. .. .. 
Heating surface, fire-box 
Heating surface, tubes .. 
Heating surface, total 


150 square feet 
. 2513 square feet 
2663 square fect 


Rail to centre of boiler .. Tin. 
Rail to top of funnel l4ft. 6in. 
Tender. 
Distance between bogie centres .. .. 6ft. 4in. 
Length over frame .. .. .. .. «. 22ft. 2in. 
Tank, height 6ft. 
capacity 8 tons 
Water capacity .. .. .. 5000 gallons 


Copper works in New Jersey.—The Arlington Copper Company 
is now developing the old Schuyler mine which was worked from 
1719 to 1862, some of the old shafts being re-opened and others 
developed. The deepest shaft is 240ft., and the entire mine is 
drained down to the 100ft. level by a tunnel 1300ft. long. A drift 
is to be run through the centre of the property, with cross-cuts 
extending to the property line, as in anthracite coal mining. In 
the main drift will be a double line cable railway, the wagons 
automatically dumping the ore into a rock crusher which breaks 
it to lhin. size. It then drops to a 500-ton bin, where it is dried, 
and from this it is fed to crushing rolls which reduce it to jin. 
size, after which it goes to the pulverisers and ground so that it will 
pass through a 40-mesh screen. This sand is roasted in a furnace 
10ft. by 200ft., being stirred mechanically and drawn against the 
direction of the fire to the far end, where it is discharged into a 
trough. Upon the heated sand is fed a stream of dilute sulphuric 
acid, forming a slush which is carried into four wooden a 
lixiviation tanks, 30ft. diameter, of 125 tons —— each. he 
solution of copper sulphate formed in the tanks is drawn off to 
large vats, and there subjected to electrolytic action by passing a 
current from a set of lead anode plates to a set of lead cathode 
plates. The copper is stripped off the cathode plates when suffi- 
ciently thick, and these copper plates are then suspended in the 
solution to acquire such a thickness as is required for market 
purposes. The work is entirely automatic, from the ore wagon to 
the stripping of the plates, and all operations are either mechanical 
or by gravity. The process is the invention of Dr. Keith, consult- 
ing engineer and chemist of the company. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE slight improvement noticeable last week is maintained, but it 

is only slight. There is one compensating feature of the situation, 

namely, that there is nothing like over-production going on. 

Demand is of a hand-to-mouth character, and the supply is also 

limited, 

In the manufactured iron trade a satisfactory point concerns the 
growing trade which is being done in galvanised sheets with some 
of the foreign markets, 

Marked bars are still quoted £9 10s., and Earl Dudley’s brand 
£10 2s.6d. Common unmarked bars are changing hands at £7 to 
£7 10s. A good deal of puddled bar iron is oe at about 
£5 10s. In the sheet trade a quiet business is being transacted, 
and values continue low. Sheets, singles, are quoted £8 2s, 6d. to 
£8 5s.; doubles, £8 5s. to £8 7s. 6d.; and trebles, £8 17s, 6d. to £9. 
Hoops are still quoted £8 5s, About 2700 tons have been sent 
abroad during the past month of the value of £27,500, and about 
one-third of the trade has been with India for cotton baling 


purposes, 

In the pig iron trade the recent improvement ap; to have 
been little more than temporary. Staffordshire cinder forge is 
quoted 47s. to 49s., and —— is in quiet call at 48s. to 50s. 
Superior descriptions of all-mine are quoted 80s. to 8is., and 
ordinary sorts are 52s. 6d. to 60s. Cold blast pigs are quoted 110s. 
Boma of the blast furnace owners declare that if they were to sell 
at current figures they would be making a loss of 10s. r 
ton ; and under these circumstances several of them are consider- 
ing the advisability of closing down more furnaces. The difficulties 
which have of late been experienced in the sheet iron trade have 
influenced crude iron makers adversely, and more failures are 
reported. 

A quiet business is being done in steel, and makers in this dis- 
trict discredit many of the rumours which are gaining currency as 
to reported at amalgamations of American and British busi- 
nesses, Staffordshire basic steel is quoted: Mild steel bars, £7 5s. 
to £7 15s.; plates, also £7 5s, to £7 15s.; girders, £6 15s. to £7 5s.; 
and angles, £6 10s. to £7. Competition between this and other 
districts continues very keen. 

The fitting and socket makers in the tube trade in the Wednes- 
bury district have received notice for a 10 per cent. reduction in 
wages, The employers state that they have no alternative but to 
adopt this course in view of the recent serious falling off in trade, 

Some authorities on trade matters in this district are expressing 
confidence that a better summer lies before the Midland iron trade 
than is at present generally expected, and they appear to base 
their opinion upon the belief that large orders for constructional 
and other work which have been withheld by railway and other 
companies are about to be placed, that consumers are everywhere 
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of stocks, that prices are beginning to touch bottom, and that 
po Fo will soon = restored, and with it a renewed period of 
steady trade, 

It is understood that negotiations are in progress for the transfer 
of the Witton-lane Ironworks, West Bromwich, to a small syndicate 
of gentlemen well known in the iron and steel manufacturing 
industries of the Midlands, 

It is understood tnat Guest, Keon, and Co, have secured an 
order from the Mediterranean Railway Company for a supply of 
about 7000 tons of steel rails, Nuts and bolts are in rather quiet 
demand at date, though most of the larger nut and bolt firms have 
good arrears of orders in hand for railway and tramway spikes and 
also for ships and boiler rivets. There is an improving turnover 
being made in the brass and copper industries, particularly for 
copper wire, and in strip for copper tube making. The recent 
reduction in seamless copper tubes has also improved business. 

‘‘The Utilisation of Electric Power Transmission in Factories ” 
was the title of an address given by Mr. R. A. Marples a few days 
ago to the Birmingham Cycle Engineers’ Institute. He stated 
that the Midland Electric Power Company, with an area of 
over 70 square miles of country—almost entirely manufacturing — 
in the Black Country, proposed to supply electrical energy in large 
quantities from their stations at a cost of fd. per unit. As an 


‘evidence of the amount of power demand expected by the company, 


he stated further that they are arranging to equip their generating 
station with five generators to commence with, capable of working 
up to 8200 horse-power, and with a network of mains over 60 
milesin length, 


NOTES FROM LANCASHIRE, 


(From our own Correspondents.) 

Mauchester.—Although in the iron and steel trades of this dis- 
trict the market has receded somewhat from the slightly-improved 
position I was able to report in my last week’s notes, and in some 
directions there has been a further giving way in prices, there is 
still a very general impression that the situation is improving. 
The warrant fluctuations are not taken as any indication of the 
actual trade position, which represents a steady business doing, 
taking it all pone o. and, although transactions are still mostly 
restricted to small quantities, there is less holding back on the 
a of buyers in anticipation of lower prices, Of course, this may 

due to the fact that consumers generally have been withholding 
their orders to the furthest possible limit, and are at length com- 
pellea to buy to cover pressing requirements, and it is significant 
that where orders are placed they are invariably for immediate 
delivery. Looking at the situation generally, it remains one in 
which an unsettled feeling as to the future is the most prevalent, 
and, under any circumstances, it must be some time before there can 
be any real re-establishment of confidence in either the iron or the 
steel trades, 

During the week the annual reports of two of the largest Lanca- 
shire companies engaged in the iron and coal trades have been 
issued, and these are interesting as showing the position during 
the past year, and to some extent the general prospects of trade. 
The Wigan Coal and Iron Company, with a subscribed capital of 
£1,800,000, has made a profit of £472,874, and a dividend of 17} 
per cent. is being paid, leaving £152,631 to be carried to the 
reserve fund. Andrew Knowles and Sons, Limited, with a paid-up 
capital and debenture bonds amounting to £760,000, has made a 
net profit on the year of £104,889, and a dividend of about 13 per 
cent. is being paid. The last-named company is entirely a colliery 
concern, ‘The report of the Wigan Coal and Iron Company, 
referring to the state of trade, states that in coal selling prices 
had increased, but during the autumn they had become weaker, 
and the demand had fallen off. For both iron and steel there had 
been a strong demand during the first half of the year, but a great 
falling off both in prices and demand during the remainder of the 

ear. 

. As to the engineering industries, activity continues to be well 
maintained in some special branches, but a quieting down in the 
weight of new work giving out is becoming more and more the 
general report, and for most sections of trade it can scarcely be 
said that, the outlook is at all satisfactory. 

The Manchester Iron Change meeting on Tuesday was fairly 
well attended, but there was scarcely so satisfactory a tone as 
that noticeable last week, and taking business all through, only a 
quiet sort of a market was reported generally. For pig iron there 
was not more than a very moderate inquiry, and it was quite ex- 
ceptional where orders of any weight were being booked. Lincoln- 
shire iron continues the vanue element in the market, and the 
list basis prices have again been reduced. On foundry qualities 
Lincolnshire makers have lowered their basis ls, 6d. per ton, 
— for delivery by rail Manchester being now 5ls. 6d. net. 

neashire and Derbyshire makers have not as yet followed 
this reduction, and their quotations are about 5/s. 6d., less 
24 per cent., for Lancashire, and 55s. 6d. to 56s. net for 
Derbyshire, delivered Manchester. In forge descriptions, where 
the competition is keen, the further reduction by Lincolnshire 
makers of 1s, per ton has practically become general, and, delivered 
Warrington, Lancashire is now about 5ls. 6d., less 24; Lincoln- 
shire, 50s, 2d. net, and Derbyshire about 50s. net, whilst American 
—_ iron could be bought at prices which would compete even 
with these reduced quotations. For Middlesbrough iron prices 
still tend to ease down, and delivered by rail Manchester, 55s. 4d. 
to 55s, 10d. net might be given as about average quotations for 
prompt delivery of foundry qualities, with forward sellers prepared 
to book at 1s. to 1s. 6d. under these figures. Scotch iron also is 
not maintaining recent quotations, and, delivered Manchester 
docks, Eglinton could be bought at about 61s. to 61s. 6d. net, with 
Glengarnock quoted about 62s. 6d. to 63s., and American foundry 
iron about 60s. net. 

Finished iron makers report that for bars orders are coming for- 
ward more freely, perl gt in any large quantity, and they 
are holding steadily to recent basis rates of £7 10s. for Lancashire, 
and £7 10s, to £7 15s. for North Staffordshire qualities. For hoops 
the demand remains extremely slow, with, however, quotations 
unchanged at £8 2s. 6d. for random, to £8 7s. 6d. for special cut 
lengths, delivered here, and 2s. 6d. less for shipment. In sheets 
business is exceedingly quiet, and £8 15s. to £8 17s. 6d. represents 
about the average quotations for delivery here. Nut and bolt 
makers describe the demand as only very indifferent, but there is 
no further change in list rates. 

In the steel trade the position remains unsatisfactory, but in 
some quarters there is a disposition to hold back from the exces- 
sively low-cut prices which have recently been quoted to secure 
business, No, 3 foundry hematites remain nominally on the basis 
of about 70s., less 24, delivered here. Local made billets are not 
quoted above £5 net, steel bars still range from about £7 upwards, 
and common plates about the same figures. In steel boiler plates 
some very low sales have recently been put through, £7 7s. 6d. to 
£7 8s, 6d. being reported as the basis of one or two special 
transactions, but makers are now showing a determination not to 
accept anything under £7 10s., and in some quarters it is proposed 
that the minimum basis should be brought up to £8. The situa- 
tion has perhaps been somewhat improved, owing to a fairly large 
number of specifications having recently come forward at the 
minimum rates, but whether makers are in a sufficiently a 
position to stiffen up in their prices sin many quarters regarde 
as doubtful. 

At a meeting of the Manchester Association of Engineers on 
Saturday last, the President, Mr. Hen: Hodgson, opened a dis- 
cussion on the-question of ‘School and Work.” His object was to 


obtain the views of the members, so that some definite answer 
might be given to a communication from the Home-office in which 
it was stated that a Departmental Committee was about to be 
appointed to inquire into the employment of school children, 
which raised the question of how far they ought to remain at 
school or to go to work before they were fourteen. It was added 


that the Association might help them in arriving at a knowledge of 
the opinion of the engineering trade on the question. After some 
discussion, it was resolved, on the motion of Mr. Alfred Saxon, 
seconded by Mr. Thomas Ashbury, that in the opinion of the 
meeting the minimum age ought to be raised by one year, but 
that the standard of education should be raised at the same time, 
and that the engineering employers would no doubt be prepared 
in that event to accept a shorter apprenticeship. 

Reference was also made tothe American Education Exhibit, now 
on view at the Central Board Schools in Whitworth-street, which, 
the President remarked, was an education in itself, and which they 
as engineers should not fail to visit. 

At a ay of the Manchester Geological Society held on 
Tuesday, Mr. Henry Hall, H.M. I r of Mines, gave some 
interesting particulars with regard to a small colliery in the St. 
Helens district which he had recently visited, and at which 
electricity was adopted as the motive power throughout. This 
was the first case of the kind he was aware of where winding opera- 
tions were carried on with electricity as a motive power. The 
results, he understood, were in all respects satisfying. The 
electricity was obtained from a local tramway undertaking at 2d. 
a unit, and it worked out at about 5s, per day of twenty-four 
hours, At another colliery of similar size using steam power the 
cost was about £1 per day. 

At the same meeting Mr. Thos, Aspinall read a paper on the 
accumulation of solid matter in steam boilers, and after giving the 
results of experiments in a number of cases which had come under 
his own observation, he said that taking an average quantity of 
water, and assuming that three tons of coal per day per boiler was 
consumed, the conditions best to adopt would be to prevent the 
solids accumulating to more than half the maximum, which would 
reduce the troubles arising therefrom by fully 75 per cent. A 
boiler working under these assumed conditions would introduce 
about 4°48lb. per ton of coal, say, 134 1b. per day, or 81 1b. per 
week, The solids in this case at the end of the second week 
would be about 1701b. This would become the maximum density 
if 34in. of water at the working level were blown off daily. At this 
density there would not be anything deposited except the calcium 
and magnesium carbonates, and these would be only in very small 
quantities, whilst if the solids were allowed to go on accumulating 
without blowing off they would rise in the third and fourth weeks 
from 170 1b. to 350lb. Hence there would be a greater ratio of 
deposit in the last two weeks before cleaning. 

n the coal trade a fairly steady business is still reported, and for 
the better qualities of round coal prices are being well maintained 
at late rates, Requirements for house-fire consumption are still 
taking away all that collieries are raising in the better qualities of 
coal suitable for domestic purposes, ao although in small quan- 
tities house-fire coals are coming in from outside districts at under 
the Lancashire prices, this competition is not as yet affecting local 
quotations to any appreciable extent. Apart from house-fire 
qualities, however, the general trend of prices is undoubtedly in a 
downward direction, and consumers continue to buy only from 
hand to mouth, the usual contracts for twelve months’ delivery 
being still held in abeyance until some more satisfactory basis 
prices can be arrived at. Common round coalsare in but indifferent 
request for steam and forge purposes, and the average prices at 
which orders could be placed can scarcely be quoted more than 
about 11s, 6d. to 12s. at the pit, although in special cases 12s, 6d. 
is still being got. For engine fuel, prices are being cut up by the 
increasing keenness of competition from other districts, and 
Lancashire collieries are being gradually compelled to meet the 
market, For medium qualities of Lancashire slack prices scarcely 
average more than about 8s. 6d. to 9s,, with the best qualities quoted 
about 10s. at the pit, but this figure is becoming difficult to obtain. 
Derbyshire and Staffordshire slack can be readily bought at 5s. 6d. 
to 6s., and there are large quantities of common Yorkshire slack 
offering at about 6s., with the best qualities to be bought at about 
8s, at the pit. Under these conditions the big manufacturing con- 
cerns, who have to place large contracts for slack, are holding 
back from covering their forward requirements, and generally as 
regards engine fuel the business just now being put through is not 
more than from month to month, with special prices arranged as 
each monthly contract is placed. 

The shipping demand is extremely slow, and prices have been 
cut down to secure business, ordinary steam coals being obtainable 
at 13s. to 13s. 6d., although for good qualities of steam coal 
14s, 6d. up to 15s, is still being got, delivered Mersey ports. 

Bavrow.—There is a steadier tone in the hematite pig iron trade 
of this district, although orders are not coming to hand freely. 
The business transacted during the week has not been large, but 
34 furnaces are now in blast, compared with 47 in the 
corresponding week of last year. The two furnaces which 
were damped down at Askam at the close of last year are 
still idle, Makers are quoting 60s. to 62s. per ton for parcels 
of mixed Bessemer numbers net f.o.b. Warrant sellers quote 
59s. 4d. net cash, buyers 59s. 3d. Stocks are again lower this 
week by 1131 tons, but they still show an increase on the year of 
8752 tons, and are held in warrant stores to the extent of 31,362 
tons, 

Iron ore is in steady demand, and 14s. per ton is still the ruling 
price for good average sorts net at mines. There are liberal im- 
portations of Spanish ore still, but the consumption of the latter is 
not as full as it was some time ago. 

Steel makers are fairly well employed. They have not, how- 
ever, large order sheets, and it is a question whether even their 
present activity can be maintained. Much more work has, how- 
ever, been done at the mills since the beginning of the year than 
was expected, and there is some reason to hope that the work now 
coming in will be able to keep the mills agoing five days a week 
until the opening of the spring season, when a fuller supply of 
orders is expected from all sources. Prices show no change. 
Heavy steel rails are at £5 15s, per ton, net f.o.b., and ship plates 
are at £6 15s. There is a very good inquiry for all classes of steel 
produce outside of rails and plates, and prospects are not con- 
sidered gloomy. 

Shipbuilders and marine engineers have not booked any new 
orders, but are on the lookout for them, and before long they will 
absolutely be in need of them, as the Admiralty orders they have 
on hand are working rapidly towards completion. 

The export shipping trade is only moderately employed. During 
last week the shipments of iron from West Coast ports represented 
7827 tons of iron and 10,346 tons of steel, as compared with 
13,538 tons of iron and 8948 tons of steel in the corresponding 
week of last year, a decline in iron of 5711 tons, and in steel an 
increase of 1398 tons, The shipments this year represent 
37,664 tons of iron and 48,909 tons of steel, as compared with 
100,664 tons of iron and 47,243 tons of steel in the corresponding 
period of last year, a decline in iron of 62,982 tons, and in steel an 
increase of 1666 tons. 

_ The coal trade is firmer in tone, but prices show no change. 
Coke, however, is easier, and 20s. is about the value for Durham 
qualities delivered at West Coast furnaces, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE minersin the South Yorkshire coalfield are now receiving 
the full advance of 60 per cent. on their wages. It is significant 
that this advance takes place at a time when coal is on the down 
grade. Values are declining for all qualities, with every prospect 
of the weakening tendency going on until something like what 
manufacturers call a ‘workable price” has been reached. The 
colliers continue to work fairly well, and the output finds pretty 
ready market with the exception of steam coal, which does not 
move quite so freely. The sharp weather has sustained the 
deman« for house coal, but consumers anticipating that the present 
cold snap will not last, decline to buy forward, otations are as 


follows :—Best Silkstones, 14s. 6d. to 15s. 6d. per ton; Barnsley 
house, 14s, to 15s. per ton. In steam coal Barnsley hards are 
fetching from 12s. 6d. to 14s. per ton, Engine fuel is in con- 
siderable request; the reports from Lancashire are rather 
discouraging, the decline in values in that market affecting York- 
shire and adjoining districts. Nuts are 9s. 6d. to 10s. 6d. per ton, 
screened slack from 7s, 6d. per ton. Coke still continues to 
tumble, ordinary coke fetching about 11s. 6d. to 12s. 6d. per ton, 
with a weak demand even at these prices. 

In the iron and steel trades there has been rather better inquiry 
in the open market, but it has not been followed by any improve- 
ment in business. Makers are under the impression that in several 
classes of material, as well as in finished goods, quotations have 
now ‘‘ touched bottom.” If that is the case improvement may be 
looked for, as it is the uncertainty respecting further declines 
which causes consumers to restrict their orders to immediate 
requirements. This, of course, has the effect of diminishi 
stocks below the ordinary quantity, and once the idea gets woes | 
prices are not likely to be lower—buying is sure to set in. The 
outlook, therefore, is a little more promising in that direction. _ 

South Yorkshire collieries are having increased competition 
from Derbyshire pits in their trade with Hull. That competition 
is likely to be more keenly felt in the future, and there are already 
evid of the decline in business we must now look for with the 
great Humber port. 

The exports of coal from Hull for the first month of the year 
amount to 94,332 tons, against 95,410 tons. 

In the lighter trades of cutlery, silver, electro-plating, and 
Britannia metal, reports are somewhat conflicting. There is a 
good deal of work doing, but it is very unevenly divided. The 
spring knife cutlers are better employed than those e ed upon 
table knife cutlery. The firms, of course, who have Government 
and other large contracts on hand are well off. 

The year has opened fairly well in the foreign demand for cutlery, 
the total value exported being £60,666, compared with £54,663 for 
January of last year. 

In hardwares there is also an increase, the exports reaching a 
total value of £133,412, against £119,786. The principal improve- 
ment was shown by British South Africa, which advanced from 
£7497 in January of 1900, to £15,205 last month. 

In unwrought steel the value sent to foreign markets in the 
opening month of the year was only £199,879, as compared with 
£329,749 in the opening month of 1900. Quantities also show the 
severe shrinkage which has taken place, the weight last month— 
15,190 tons—being just about one-half of 1900—29,859 tons. here f 
market shows a decrease with the exception of Russia and Britis 
East Indies. It is significant to note where the falling off has been 
greatest. In Germany, for example, where the trade has been 
somewhat paralysed by threatened alterations in the tariff, the 
value has shrunk from £47,726 in January of 1900 to £18,530, and 
Holland from £18,248 to £2925, Norway from £11,261 to £2780, 
and Denmark from £8806 to £1926. Much of this shrinkage is 
due also to the increasing severity of German competition, which 
is not merely meeting German requirements, but is coming into 
active rivalry with British steel in British markets. The same 
story is to be told of United States steel. Last month the total 
value sent to the States was only £22,000 against £42,283 in 
January of 1900. To Canada the value was nearly £4230 against 
£22,449, the Canadian trade, which the Americans let alone during 
“boom” in their own markets, being once more re-captured by 
the Pittsburgh and other steel makers. 


NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE business in pig iron is certainly better this month than it 
was in December pie Sowa and the opinion is becoming general 
that the worst that is likely to be reported for some months has 
now been experienced. What is usually the dullest period of the 
year has been passed through, and the spring shipping season is 
near. Thus the tone has become somewhat cheerful once more, 
and the prospects of makers for the next few months are regarded 
as favourable. 

More furnaces have been stopped within the last few days. The 
Normanby Ironworks Company, Limited, Middlesbrough, have 
blown out one furnace and damped down another, so that out of 
three furnaces built they have only one in operation. A new fur- 
nace is in course of erection at the works, and will be ready to 
commence blowing shortly, but until trade becomes substantially 
better the furnace will not be lighted. At Palmer’s Works at 
Jarrow-on-Tyne a furnace has been damped down, and there are 
only two furnaces at work out of five built. Against these 
stoppages it must be reported that at the Middleton Ironworks, 
near Darlington, which have been idle for over fifteen years, and 
which it was generally thought had made their last ton of pig iron, 
a furnace was re-lighted this week, and was tapped for the first 
time on Tuesday. Spiegeleisen and not ordinary pig iron will be 
made. Another furnace has been made ready, and will be 
re-started when trade justifies it. Altogether in the North of 
England twenty-one furnaces have stopped production since the 
beginning of December, when the ironmasters entered upon their 
policy of restriction, and taking into account the furnace re-started 
at Middleton, there are to-day seventy-seven furnaces working in 
the district, against ninety-seven ten weeks ago. 

Deliveries of Cleveland pig iron to Scotland show considerable im- 
provement this month, as it now pays the Scotch consumer to take it, 
for it is cheaper than Scotch pig iron. During the greater part of 
the first half of last year Cleveland iron was dearer than Scotch ; 
in fact, there was a time when the cost at furnaces was 3s. 6d. per 
ton more for Cleveland iron than for Scotch, but this week we have 
had Cleveland warrants 7s. 7d. per ton below Scotch, and makers’ 
prices in proportion. As the cost of delivering Cleveland iron to 
the Glasgow founders is 4s. to 4s. 6d. per ton, there was a con- 
siderable margin when the difference was 7s. 7d., and there have 
recently been heavier demands for Cleveland iron for Scotch 
consumption and increased shipments. It is noteworthy that the 
stock of pig iron in the public warrant stores in Scotland is less 
than that in the stores in the North of England—an unprecedented 
occurrence. Only about 66,000 tons are now held in Scotland, 
where something approaching a million tons has been reported, 
and now in this district there is in Connal’s and the North-Eastern 
Railway Company’s stores nearly 70,000 tons, of which all but 
about 10,000 tons has accumulated within half a year. The stock 
in Scotland has steadily decreased, whereas in this district for the 
last six months it has been increasing, and that notwithstanding 
the enormous decrease in production. 

The price of No. 3 Cleveland G.M.B. pig iron has this week been 
steadily held at 47s. per ton for early f.o.b. delivery. - It is, how- 
ever, the lowest figure that has been noted since the early part of 
1899, and is 32s, below last year’s maximum. Last year about the 
middle of February 70s. per ton could be realised. The prices of 
the lower qualities of Cleveland pig iron are stronger that 
for No. 3, as the stoppages of furnaces has reduced the production 
of forge iron more than that of No. 3, seeing that the furnaces 
put out were old and turned out a larger Sanere, # of the com- 
moner kinds of pig iron than of No, 3. This week No. 4 foundry 
has been sold at 46s. 3d., grey forge at 45s. 9d., mottled at 
45s. 6d., and white at 45s. 3d. No.1 has been ls, 6d. above 
No. 3, which is less than the usual proportion. 

The hematite pig iron trade is dull and unsatisfactory, and 
prices are weak, owing to the keen competition of West Coast 

roducers, especially in the Sheffield market. Recently the latter 
lave got a larger share than usual of orders from that quarter, 
and this has necessitated the quoting of lower prices by makers in 
this district. Mixed numbers of ‘ost Coast hematite pig iron 
have this week dropped to 61s. 6d. per ton, this being 27s. below 


last year’s maximum. At this time last year fully 80s. could be 
realised 
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The exports of Cleveland iron from the Cleveland district this 
month are more than double those of the corresponding period 
last month, and are not much short of those reported in the second 
month of last year. The quantity up to 13th inst. was 32,911 tons, 
against 18,387 tons last month, and 34,762 tons in February, 1900, 
to like day. The stock of Cleveland pig iron in Connal’s public 
warrant stores on 13th was 54,469 tons, the month’s increase being 
1413 tons. The’stock of hematite was 405 tons. 

In some branches of the finished iron and steel industries the 
inquiry is better, and buying is on a larger scale. This is more 
particularly the case in the plate-making department; but this 
week the consumption will be curtailed, as the severe weather has 


greatly interfered with work at the shipyards. The price of steel 
- ng tes is maintained at £6 15s., and of iron ship plates at 


6d., both less 24 r cent. f.o.t. Iron and steel ship angles 
are at £6 12s. 6d., less 2 P per cent. f.o.t. ; common iron bars are 
kept at £7 and best at £7 10s., both less 24 per cent. f.o.t. The 
rail department has suffered most from the dulness, and there is 
not now enough work forthcoming to keep all the rail-making 

lant in the district in full operation, nor has there been this year. 

e price has been considerably reduced, and producers would 
readily accept £5 10s. net at works for heavy steel rails, which is 
£2 5s, per ton less than was quoted half a year ago. 

The North-Eastern Railway Company has completed the 
doubling of the line between Northallerton and Melmerby 
Junction, and has this week opened it for traffic of all kinds. 
By this new route the journey between Northallerton and the 
north thereof and Leeds will be shortened by over three miles. 

The coal trade has fallen off very considerably, and many of 
the collieries have idle days now ; at some, in fact, the miners are 
not kept at work even half full time. Heavy reductions in prices 
have been made in almost all branches; in fact, the only branch 
which does not show a ‘‘slump ” is that of house coal where it is 
required for home consumption, and the sellers have determined 
not to make any reduction this month. This action on their part 
has excited the ire of some public bodies—the Town Councils of 
West Hartlepool and Thornaby to wit—and they have strongly 
condemned the rapacity of the coal merchants. But there does 
not seem to be any way to get at them, and householders cannot 
do without coals in such weather as has recently prevailed. It is 
asserted that at West Hartlepool the householder has to pay 24s. 
and 25s. per ton for his coal, whereas similar coal is shipped from 
the port at 13s. f.o.b. Heavy reductions have undoubtedly been 
made in steam, gas, and bunker coals, and also in coke. Thus 
best steam coals can now be had at Ils. per ton f.o.b., or 13s. less 
than the maximum of last year ; gas coals at 10s. or 8s, 6d.; and 
bunker coals at 9s. 6d., or as. less ; while coke is readily obtainable 
at 13s. 6d. delivered at the Middlesbrough furnaces, as compared 
with 29s. paid little more than half a year ago. The production 
of coke has been much reduced, yet is still in excess of require- 
ments, and heavy stocks are held at the collieries, which the 
sellers are making considerable sacrifices to get rid of. There is 
thus much pressure to sell, and now coke is relatively cheaper than 

ig iron, whereas last year’ it was relatively a good deal dearer. 

ittle more than half a year ago it was almost impossible to get 
adequate supplies of coke, and many of the furnaces had to work 
on slack blast in co uence ; now the situation is the entire 
opposite of this. If pig iron had been relatively as high as coke 
when the latter was ot 39s., No. 3 should have been at 87s., but 
only 75s. was being got at the time. 


NOTES FROM SCOTLAND. 
(From our own ) 

THERE has been a somewhat better feeling in the Glasgow pig 
iron market in the last few days. A little more inquiry on the 
part of consumers, and encouraging advices from the United States, 
tended to harden the market, and this movement was assisted by 
purchases on the part of speculators. The volume of business, on 
the whole, however, is still comparatively restricted. Scotch 
warrants have been done at 53s. 3d. to 54s. 104d. cash, Cumber- 
land hematite 58s. 74d. to 59s. 44d., and Cleveland warrants 
47s. 6d. to 46s. 9d. e latter class of iron has been more on offer, 
while the demand is backward, hence the weakness in price. 

There are seventy-nine furnaces in blast in Scotland, against 
eighty-six at this time last year, and of the total forty are making 
hematite, thirty-six ordinary, and three basic iron. 

Values of the special brands of Scotch pig iron have been fairly 
steady this week, but the 5 om! is slow. van, No, 1, is quoted 
f.o.b. at Glasgow, 55s. 6d.; No. 3, 55s.; Carnbroe, No. 1, 60s. 6d.; 
No. 3, 57s.; Clyde, No. 1, 67s. 6d.; No. 3, 57s. 6d.; Gartsherrie, 

o. 1, .; No. 3, 58s. 6d.; Summerlee, No. 1, 70s.; No. 3, 
59s.; Calder, No. 1, 70s. 6d.; No. 3, 
72s. 6d.; No. 3, 57s. 6d.; Coltness, No. 1, 76s.; No. 3, 59s.; Glen- 
garnock at Ardrossan, No. 1, 67s. 6d.; No. 3, 57s. 6d.; Eglinton 
at Ardrossan or Troon, No. 1, 58s.; No. 3, 56s. 6d.; Dalmellington 
at Ayr, No. 1, 58s. 6d.; No. 3, 56s. 6d.; Shotts at Leith, No. 1, 
72s. 6d.; No. 3, 60s.; Carron at Grangemouth, No. 1, 69s.; No. 3, 
59s. per ton. 

The stock of pig iron in ay od warrant stores shows a reduc- 
tion for the week of between to 900 tons, and aggregates now 
65,786 tons, or 5500 less than at the beginning of the year. 

The shipping demand for Scotch pig iron is duil, the clearances 
in the past week amounting to only tons, against 6146 in the 
same week of last year. ere is scarcely anything heard now 
about American imports, the trade at home being too dull to 
warrant much competition of that nature. The arrivals of Cleve- 
land pig iron at Grangemouth in the past week were larger than 
usual, being about 8000 tons, and fully 3000 over thuse in the 
corresponding week. 

Hematite pig iron has been rather more in demand, but there 
is practically no pressure for delivery, and the steel works will need 
he more actively employed before the hematite trade can be 
regarded as satisfactory. Scotch hematite is quoted by merchants 
65s. 6d. per ton for delivery in railway trucks at the steel works. 

The finished iron and steel manufacture shows little or no 
change for the better. Some steel works have good orders on 
hand, while others are only moderately supplied with work. As 
regards the manufactured iron department, there is little to be 
said except that trade is dull and foreign competition keen. The 
home demand is fair, but foreign orders and large contracts are 
scarce. It is difficult to obtain prices at all suitable to compen- 
sate makers for cost of production, which is not reduced anything 
like what it would require to be in order to make business satis- 
factory. There is fair employment in the different branches of the 
engineering trade, but in only a few cases is there any special 
activity reported. 

The coal trade has been moderately active on the whole, but it 
is still much behind what it was in the busier period of last year. 
The shipments from Scottish ports are in the aggregate about 
50,000 tons larger than in the preceding week, which was one, 
however, showing an exceptionally poor return. The inquiries for 
future cargoes are backward, the Continent not purchasing freely, 
and shippers have been obtaining better terms at the ports on the 
North-West Coast of ~— than are offered here at present. 
The shipping prices at Glasgow are, for main coal 9s. 6d., ell 
10s. 6d. to lis. 7d., steam 11s. 1d. to 11s, 6d., and splint 11s. to 
11s, 6d. per ton. 

The cold weather has rendered very active the demand for 
household coals for home use, and for these prices are maintained 
almost at the highest figures that prevailed during the time of 
greatest activity. The demand for manufacturing qualities of 
coals has been somewhat more active, but is still much slower than 
could be desired. ‘ 

The question of a reduction of colliers’ wages is causi 


60s. 6d.; No. 1, 


some 


anxiety, and the result-of the ballot of the men on the subject is 
being awaited with interest. It need hardly be said that it is 
always a most difficult matter to induce a man to vote that his own 


wages be reduced. 


WALES AND ADJOINING COUNTIES, 


(From our own Correspondent.) 

- A LEADING buyer, Cardiff, has been offering first-class steam 
coal on Admiralty list for 17s. 6d., early March, and best seconds 
16s. 9d. This shows the trend of business. The plague scare, 
though confined to one case at Cardiff, told upon trade, and as 
consuls continued to endorse bills of health, owners in many cases 
tried to arrange loading at Newport, Port Talbot, and Swansea, 
where clean bills were issued, Still, some days last week ship- 
ments were good. 

This week steam coal for prompt shipment was in better tone, 
and it was noticeable on Change that for best and seconds coal- 
owners were quoting with more firmness, but as regards future 
deliveries there is little doubt, unless the unexpected happens, 
that these and coal generally are on the down grade. Small is 
getting plentiful, and prices dropped slightly this week. House 
coal is better ; drys not so firm ; and this week semi-bituminous 
went down a trifle. A fair output continues at the large collieries. 

It is satisfactory to note that January coal shipments from South 
Wales and Monmouthshire indicated a substantial increase, 
1,971,151 tons, as against 1,852,210 tons January last year, an im- 
proved export of 119,549 tons. In addition the quantity of iron 
and steel despatched was 4918 tons, coke 12,126 tons, and no less 
than 83,438 tons of patent fuel. 

A new patent for fuel, the details of which cannot yet be pub- 
lished, is to be brought into operation at Swansea shc .vly, and as 
pitch is eliminated from the manufacture the idea is that a better 
and cheaper fuel wi!l be produced. The patentees are Mr. Cory, 
of the Graigola Company, Swansea, and Mr. Tucker, of Birming- 
ham. The briquettes, it is claimed, can be produced from all 
kinds of coal, but when anthracite is used the product is smokeless 
and heat great. A good deal of interest is centred in the matter. 

Closing prices on "Change, Cardiff, this week were as follows :— 
Best steam coal, 17s. 6d. to 17s.; seconds, 16s. to 17s.; drys, 
15s. 6d. to 16s. 6d.; best ordinary small steam, 7s. to 7s. 3d.; 
seconds, 6s. 3d. to 6s. 6d.; and inferior sorts, including drys, 
from 4s. 6d.; best Monmouthshire large, Cardiff shipment, 
15s. 6d. to 16s.; seconds, 14s. 9d. to 15s.; best house coal, 19s. to 
20s.; No. 3 Rhondda, large, 16s. to 17s.; brush, 15s. to 15s. 3d.; 
small, 12s.; No. 2 Rhondda, large, 14s. 6d. to 15s. 6d.; through 
and through, lls. 6d. to 12s. 6d.; small, 6s. to 7s. 

Patent fuel, 15s. to 16s.; furnace coke, 20s. to 21s.; foundry, 
good, 23s. to 24s. 

At Swahsea there are hopeful prospects of a revival of the 
anthracite trade with San Francisco. Several vessels have come 
in of late. 

Latest Swansea prices: Hand-picked finest anthracite, 20s. to 
22s. ; seconds, 15s. to 16s.; best large, 13s. 6d. to 14s.; red vein, 11s. 
to lls. 6d.; rubbly culm, 5s. to 6.s; steam coal, 16s. 6d. to 17s. 6d.; 
soem 14s. to 15s.; bunkers, lls. to 11s. 6d.; small, 6s. to 7s.; 

ouse, 20s. 

Patent fuel, 16s. to 16s, 6d.; coke, furnace, 16s, to17s.; foundry, 
20s. to 22s.; pitwood 17s. 6d. At Cardiff pitwood is improving, 
and latest prices are 15s, to 15s, 3d. 

I referred some time ago to the great falling off experienced at 
some of the largest steel works in the tin-bar trade. Since the 
American rivalry the Welsh mills have suffered greatly, and com- 
plete or partial stoppages are common, 

The general managers of the Cyfarthfa and of the Dowlais iron 
and steel works appeared before the Assessment Committee at 
Merthyr Tydvil on Saturday, to appeal against the last assessment. 
Their statement showed great existing depression in the Welsh 
steel trade, and both admitted a great deal of anxiety as to the 
future. Mr. Rogers, Cyfarthfa, endorsed this, and stated that 
every ton of steel that was sent out was ata serious loss. It was 
ie pad known that in order to meet American competition price 
ad been lowered below the cost. The Committee have postponed 
decision fora month. Half the Bessemer plant at Dowlais and 
Cyfarthfa tin mill are now idle. 

Tredegar furnaces remain out in consequence of a falling off in 
merchant bar trade. Blaenavon is still seriously affected on 
account of the strike amongst the blast furnacemen, which con- 
tinues. Ebbw Vale, I am glad to note, is more fortunate than 
any of its competitors, and continues busy with rails, tin bars, 
angles, merchant bars, fish-plates, and sleepers. Very shortly—as 
now being adopted at all the large works—an electrical installation 
will be in operation for light and motive power. Cyfarthfa is well 
placed in this respect, having for some time an admirably arranged 
one in good work. 

On ’Change, Swansea, mid-week there was a good attendance 
and more animation than usual, a strong impression existing that 
a critical state of things was at hand. As will be seen from my 
list, prices are as low as it is possible to place them. In fact, some 
are clearly below cost, and one or two tin-plate manufacturers 
openly declared that unless a change can be brought about they 
will close. Some little relief has been experienced by the late 
drop in raw materials. 

ig iron this week shows an advance. Glasgow warrants, 
54s. 64d., 54s. 2d., 54s. . cash; Middlesbrough, No. 3, 46s. 64d. ; 
hematite warrants, 59s. 1d., mixed numbers. Welsh bars, £7 to 
£7 5s.; sheets, steel and iron, £7 5s. to £7 10s.; Bessemer steel tin- 
plate bars, £5 5s.; Siemens, £5 5s.; steel rails, heavy, £5 17s. 6d. 


to £8 ; light, £7 to £7 5s. Block tin, £123 to £118 15s.; lead 
= a -; spelter, £17 15s. Copper: Chili bars, £71 13s. 9d. to 
72 5s. 


Iron ores: These continue to decline. During the last four 
months the fall has amounted to 30 per cent., and in the opinion 
of authorities must go lower. The drop of 5s. to 6s. has been a 
relief. Present prices: Rubio, lis. 6d.; Tafna, 16s. 6d.; Cardiff 
and Newport, 15s. 6d. to 15s. 9d. 

On ’Change this week it was stated that the tin-plate trade was 
no worse, though in the Llanelly and Abercarn districts works have 
been closed. In the Swansea Valley twelve more mills were at 
work, and at Morriston, Tyrcanol, the full complement, Upper 
Forest and Worcester are regular. Ynysmeudy, Cardenal, Park, 
Clydach, Raven, and Glyntawe working well. Duffryn will com- 
plete alterations to the bar engine and start shortly. Some mills are 
very brisk ; Mannesmann Tube Works have reduced the “‘ draw” 
hands, other parts are in usual state. Sulphate, copper, and 
spelter in full drive. 

Latest tin-plate quotation, Swansea :—Bessemer steel: Coke, 
12s. 9d. to 13s.; Siemens coke finish, 13s. to 13s. 3d.; ternes, per 
double box, 28 by 20 c., 23s, 6d., 24s. to 26s. to 28s., according to 
finish of brand. Big sheets for galvanising 6ft. by 3ft. by 30g 
png f.o.t., £9 10s. to £9 12s, 6d.; finished black plate, 20 5s. to 


At Briton Ferry seventeen mills are in operation, but complaints 
are rife that the market for plates is weak, and prices unremunera- 
tive. A large output is going on of hematite iron at the Briton 
Ld Works; steel works busy. Copper and chemical works 

risk. 

The loss in mineral torinage on the Taff Vale Railway by reason 
of the late strike amounted to £6720. 

Neath harbour reports for January show a total import of 4336 
tons ore, 2065 tons pig, and 549 tons coke. Exports include 
21,632 tons coal. 


NOTES FROM GERMANY. 
(From our own Correspondent.) 

Reports concerning the iron business continue anything but 
satisfactory. In all the iron-producing districts an abatement in 
demand is felt, and no co a of an improvement in any direc- 
tion can be noticed. The uth German rolling mill convention is 
reported to have resolved that the present low rates should not be 
quoted later than end of March of present year, and in case the 
revival usually felt in spring should not set in, and an improve- 
ment in prices consequently not take place, the convention would 


then reduce the production rather than take lower rates, There 
is also talk of a further reduction in prices being contemplated by 
the blast furnace works of Upper Silesia. 

All the finished iron departments remain in a very depressed 
condition. German rolling mills are reported to have sold girders 
to Belgium at M. 93 p.t., and in Silesia sales have last week been 
effected at M. 100 p.t., while best sorts of bars have been obtain. 
able at M. 120 p.t. at works. Inquiries for heavy plates have 
been coming in from the Levante line at M. 138 p.t.; the present 
price is M. 145 p.t. Sheets can be bought at almost any price now. 
and the mills that had put in heavy stocks when prices were high 
are in a very disagreeable position, having bought at M. 210 p. t. 
and being compelled to take M. 130 and even less. * 

The coal market is fairly strong, house coal meeting with good 
request. Shipments of coal and coke from the Ruhr districts 
were, for January of present year, 4,083,110 t., against 4,058,470 ts 
for the Saar district, 618,130 t., against 617,010 t.; for Silesia, 
1,599,460 t., against 1,505,990 t.; and for the three districts 
— 6,300,700 t., against 6,181,470 t. for the same month in 


There was a somewhat better demand experienced on the 
Austro-Hungarian iron market last week, and although the im. 
provement is but slight, and has naturally not had any influence 
on quotations, the feeling all round is less depressed than formerly, 
The Hungarian machine and wagon shops in Raal have obtained 
an order for 1000 load wagons for the Chinese railways at 3400 
crowns per wagon. The total order given out by the Chinese 
Government was 5000 wagons, of which 3000 were given to German 
shops, 1000 to American works, and 1000 to the above-named 
Hungarian firm. Some months ago the same works had been 
fortunate in securing an order for Egypt. 

In Belgium the business pacts in iron and steel continues 
of the most limited description, and very few orders only have 
been obtained since the beginning of the present year. At a ten- 
dering for 5000 t. steel rails for the Portuguese railways, Cockerill, 
of Seraing, offered lowest at 115f. p.t. f.o.b, Antwerp. 

Coal, too, has been showing a weakening tendency in many 
instances ; a willingness to take lower prices is reported from 
several districts. The Union of Collieries in the Bassin de Mons 
have resolved to sell engine coal at i8f. p.t., which is equal to a 
reduction of 3f. p.t. against January quotations. The rolling mills, 
however, do not care to buy even at this low price, which they 
would have been only too glad to accept a short time ago, and 
they have been asking a reduction of 5f. p.t., at the same time 
stating that they do not intend to be tied down for long at this 
price. Owing to the comparatively mild weather that has pre- 
vailed during the last few weeks, an abatement in the demand for 
house coal was noticeable, and the price of 20f. to 30f. p.t. for 
best sorts must be regarded as only nominal. A number of 
collieries of the Borinage and the Charleroi district, in order to 
Saga reduction in wages, intend to work five days in the week 
only. 

Value of import in iron from Hungary to Bosnia was, for 1900, 
as under :— 


Crowns. 

Parts of bridges .. 410,000 
Wagons and cars 1,233,000 
Steam engines ‘ 1,044,000 
Other articles of railway requirements 25,000 
Iron and steel manufactured goods ° 70,000 
Water-conduit pipes... .. .. .. 2,000 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market for prompt delivery was firm, but smalls were 
easier. House coal in good demand. Exports for week ending 
9th were : Coal, foreign, 56,182 tons; coastwise, 21,982 tons, 
Imports for week ending 12th were: Iron ore, 4070 tons ; pig iron, 
950 tons ;_ steel bars and billets, 2476 tons ; iron and steel scrap, 
800 tons ; boards, 835 loads ; and pitwood, 5324 loads, 

Coal: Best steam, 16s. to 16s. 6d.; seconds, 15s.; house coal, 
best, 19s.; dock screenings, 7s.; colliery small, 6s. to 6s, 3d. Pig 
iron: Scotch warrants, i4s.; hematite warrants, 59s. 3d.; Cumber- 
land, f.o.b. Middlesbrough, No. 3, 46s. 6d. prompt. Iron ore: 
Rubio, 15s.; Tafna, 16s. to 16s. 6d. Steel: Rails, heavy sections, 
£5 17s. 6d. to £6; light ditto, £7 to £7 5s. f.o.b.; Bessemer steel 
tin-plate bars, £5 5s.; Siemens steel tin-plate bars, £5 5s., all 
delivered in the district, cash. Tin-plates: Bessemer steel, coke, 
12s, 6d. to 12s. 9d. nominal ; Siemens, coke finish, 12s, 9d. to 13s. 
nominal. London Exchange Telegram: Copper, £71 10s.; Straits 
tin, £123. Freights: Steady. 


Naval ENGINEER APPOINTMENTS.—The following 
have been made at the Admiralty :—Staff engineers: H. P. Vining, 
to the Gibraltar ; and G. C. Bath, to the Cambrian. Fleet engi- 
neer: T. Whebby, to the Hotspur. Chief engineer: A. F. Kings- 
north, to the Vivid, supernumerary, lent for transport service. 
Engineers: H. 8. Garwood, to the Duke of Wellington for the 
Gibraltar ; W. W. Reed, to the Defiance; P. G. Drake, to the 
Vivid, and to the Cambrian; A. Brown, acting, to the Camper- 
down ; G. C. Nicolson, to the Pembroke, additional for the Grey- 
hound ; A. W. Bolton, to the Ocean, for disposal ; C. D, Bullock, 
to the Pembroke for instructional course; A. R. Rolle, to the 
Wallaroo, in lieu of a chief engineer; W. 8S. Westbrook, to the 
Porpoise, in lieu of a chief engineer; P. D. Martell, to the 
Crescent, for the Quail; H. W. Harris, to the Victory, for the 
Fawn; and J. E. Vibert, to the Nile, for the Fairy. Assistant 
engineers: W. J. Hambly, to the Hotspur, here gang F. F. 
May, to the Gibraltar ; F. C. Fisher, to the Duke of Wellington, 
and to the Gibraltar ; A. 8. Gush, to the Defiance ; T. G. Coomber, 
to the Vivid, for the Cambrian. Artificer engineers: O. H. 
Naylor, to the Pembroke additional for the Sturgeon; A. H. 
M’Tear, to the Rambier. 


Roya InstiTuTIoN.—Taking up his text where he had left it 
at the conclusion of his third lecture, Professor Ewing, on Tuesday, 
opened his discourse by making an experiment with a small 
apparatus used by Dr. Young for showing that the angle of 
elevation of a gun to produce the greatest range is 45 deg. The 
model consists of a small spring gun on a graduated quadrant. 
Diagrams were also shown on the screen of another method of mea- 
sure, the acceleration of falling bodies by the using of tuning fork and 
smoke plate were shown on the screen. Turning to Newton's 
answer to the question why did the apple fall, the elegant 
method of ‘‘diluting gravity” by employing a pendulum was 
demonstrated, and the point that gravity had no selective effect 
was emphasised by allowing two balls of different material and 
weight to swing side by side, attention being drawn to the fact 
that they kept pace, although the lighter, on account of the 
greater effect of the air, slowed down more rapidly than the 
other. A clock was defined as a ine for keeping a pendulum 
in motion, and counting its oscillations, It was then shown that 
to set bodies in motion the pull is proportionate to the weight, and 
the following interesting experiment with a novel piece of 
apparatus was made. A brass beam was carefully balanced, 
supporting at one end a counterpoise, and at the other a freely- 
mounted pulley, round which a cord supporting a small weight 

d. A short thread preventing the rotation of the pulley was 
urned, releasing the weight. The effect was that the weight fell 
slowly, that end of the arm slowly rising. The laws of motion 
were then briefly stated and explained, the effect of the third law 
being shown by two magnets floating on water, a hanging 
ndulum, from which a weight was fired, and Bacher’s mill. 

e effect of centrifugal force was also demonstrated in an 
ordinary laboratory whirling machine. 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, February Ist. 

Tye remarkable results which have followed 
the endorsement of an irrevocable gold standard 
have encouraged the national law makers to take 
the additional step of establishing gold and silver 
on a parity, and thus for ever removing the possi- 
bility of further discord ; but the sacrifice to be 
made is the further non-coinage of the silver 
dollar, and its transformation as the needs of 
trade call for into subsidiary coinage. This legis- 
lation will be enacted, and then gold can be had 
under specified conditions for silver dollars. The 
banks have encountered a heavy loan pressure, 
but corresponding deposits protected them. 
The surplus of the clearing-house banks is larger 
than since last summer. From reports just pub- 
lished, it appears that 62 per cent. of the total 
value of exports came from American farms. 
The value of exports reached 844,616,530 dols., 
or 50,000,000 dols. over previous year, of which 
cotton constituted the greatest increase, Next 
to cotton came meats and live stock. Exports of 
breadstuffs fell off 11,255,621 dols. The falling 
off in cotton exports last fiscal year were 
661,493,534 Ib. 

The leading steel-makers predict that the use 
of steel this year well exceed that of any former 
year, There is but little probability of any 
reaction in prices, owing to the general desire of 
consumers to accumulate as against higher prices. 
The present strength and activity has come un- 
expectedly. The condition of the market is 
primarily due to the large volume of new work 
laid out in all the industries and all commercial 
avenues. The opening up of the Pacific Coast 
and of British Columbia and Alaska are no small 
factors. Then the entire railway system of the 
United States is being placed upon a more sub- 
stantial footing. Stocks have permanently ad- 
vanced in value, and owners are encouraged to 
expend a larger percentage of profits in per- 
manent improvements. Advices from inside 
sources seem to indicate that whatever reductions 
in iron and steel prices are coming will be late in 
the year. Extensive mining developments are 
reported from all along the Pacific Coast. The 
largest body of free gold ore in the West has 
heen tested by twelve borings, in Boulder Co., 
Colorado. It is 6000ft. long, and 150ft. wide, 
and assays 13 dols. to30dols.aton. Californians 
report a growing demand for dried products of 
orchards in Siberia. Fourteen large ships are 
being hurried to completion for Pacific Service. 
Throughout the interior retail business is expand- 
ing, and small merchants are doing a heavier 
business, 

The assurance of unfluctuating values is the 
strongest feature of the American trade. People 
are not rushing orders in as fast as before, as 
they feel they will be able to buy as cheap or 
cheaper later on. 


ON THE PAINTING OF MACHINERY. 


THERE is very often great lack of taste 
displayed in the painting of machinery, which is 
far too often daubed with the most glaring and 
ill-eontrasted of colours, which disgust the sight 
and mar the general appearance of the machine. 
The following remarks should assist our paint- 
shop readers to a better comprehension of that 
which they should know, and help them to select 
proper artistic contrasts. Machinery has been 
encountered in which bright, gaudy reds and 
scarlets mingled with garish blues and yellows in 
the most extraordinary and bewildering manner. 
A very little consideration will show that such 
combinations are breaches of the laws of harmony, 
which require that one colour shall be subservient 
to the other, so as perfectly to blend the whole 
to an even and pleasing tone. Thus the comple- 
mentaries of red are green; of blue, orange ; 
and of yellow, violet. Precise rules, however, 
cannot be laid down, and much depends upon 
artistic effect to be decided by the reasoning eye. 
The following scggestions as to contrasts, how- 
ever, may be found of some assistance :—(1) 
Black and warm brown. (2) Violet and pale 
green. (3) Violet and light rose colour. (4) 
Deep blue and golden brown. (5) Chocolate and 
bright blue. (6) Deepredandgrey. (7) Marone 
and warm green, (8) Deep blue and pink. (9) 
Chocolate and pea-green. (10) Marone and deep 
blue. (11) Claret and buff. (12) Black and 
warm green. (13) Slate colour, with nearly all 
bright colours excepting b’ues. (14) Buff and 
black. (15) Buff and blue or mauve. 

In this connection I may append a few remarks 
on the preservation of ironwork in machinery, 
especially of such as are in outdoor use. On the 
catches, hinges, and other ironmongery of houses, 
gardens, farms, &c., iron is generally conspicuous 
in many places by its fine red rust, and this very 
product, if taken advantage of, affords the 
means of its own conservation. Nothing is 
required but a little boiled linseed oil and a 
small brush or tool, and the mixture of the oil in 
very small quantities with the rust will make a 
true paint that will stand well. It is well to 
apply it in warm, sunny weather, in order that 
the coating may dry quickly. Our American 
cousins have a method of at once preserving iron 
articles, and giving them a bronzed appearance, 
which is effected thus:—The articles to be 
bronzed are coated with linseed oil, and then 
made hot in the open-air. If their nature 
prevents them from being submitted to a high 
temperature they may be steeped in a slightly 
acid solution of ferric chloride, plunged in hot 
water, dried, and finally rubbed with linseed oil 
or wax. Another mode of preserving iron from 
rust is to steep it for a few minutes in a solution 
of sulphate of copper—common blue stone or 
blue vitriol—and afterwards in a solution of 
hyposulphate of soda, acidulated with hydro- 
chloric acid. The result isa blue-black coating, 
not affected by air or water.—Oil and Colour- 
man’s Journal, 


Permission has been refused to Herr 
inves lay down a colossal floating dock near 
the Germania shipbuilding yard at Kiel, Want 
of space was the reason given, 


THE PATENT JOURNAL. 


Condensed from “The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 


*,* When inventions have been “‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


January, 1901. 


2119. Firemen’s Lamps, H. 8. Martin, 
Bristol. 

2120. Ponroon Bripces, W. McDonnell, Kyleglas, 
Limerick. 

2121. Puorocrapnic Jens, C. Howell and G. F. 
Moore, Birmingham. 

2122. Wroveur Iron Bott-weLpEp Tupes, H. Bonsor, 
Birmingham. 

2123. Insipg Cask Brusues, H. Thorne, Wolverharop- 


ton. 

2124. Tarerinc Woop, H. 8. Broom and J. T. Wade, 
High Wycombe. 

2125. Prorecrors for Letrer-Boxes, H. H. Sabbage, 
London. 

2126. Empryinc Guiuies, 8. Deardon, Brierley, near 

rnsley. 

2127. Evecrric Fuse Heaps, W. A. and 8. R. Malson, 
Sheffield. 

2128. Hox, W. H. Havenhand, Sheffield. 

2129. Feepinc Goops to Dyginc Macuings, J. Shaw, 
Pradford. 

2180. Cup for PLayinc Game, W. Driver, Newcastle- 
on-Tyne. 

2131. Arracuinc Rops to Brackets, R. H. Harrison, 
Birmingham. 

2132. PREVENTING TRANSMISSION of VipRaTion, J. H. 
Ross, Birmingham. 

2133. MaNnuRE for Preservino Crops, T. Gray, Glas- 


gow. 

2134. Seats, J. Redman, Halifax. 

2135. Apparatus for TaBEs, A. W. Martin, 
Manchester. 

2136. Macuinery Guarps, W. Wild and D. Rigby, 
Blackpool. 

2137. Emsossinc Faprics, C. L. Jackson, 
Manchester. 

2188. Toy, H. A Dean, Manchester. 

2139. Macaine for Bevettinc Meta. T. 
Griffin, Glasgow. 

2140 Ovursmpe Seats for Tramcars, F. A. Brown, 
Glasgow. 

2141. Borinc Nots, J. E. Carter and 8. A. Wright, 


2142. Nur-ractne Larue, J. E. Carter and 8. A. Wright, 
Halifax. 

2143. Woven Fasrics, J. A Schofield and J. Dearden, 
Keighley. 

2144. Locks and Latcngs for Doors, D. Waine, Bir- 
mingham. 

2145. Porato Dicorr, T. Kerr, Glasgow. 

2146. Canp.esticks, J. Fletcher, Manchester 

2147. Gas Burners for Macic Lanrggns, J. H. Ross, 
Birmingham. 

2148. Dirrusinc VaporisaBLeE Susstances, J. D. 
Campbell and W. H. Yates, Manchester. 

2149. Process for Preservinc Corpsss, H. 
Liverpool. 

2150. Macuine for ScruspinGc Doors, D. E. Hipwell, 
London. 

2151. Catt Reorster for E. Rowan, 

ndon. 

2152. CoLourep Licuts, I. Robertson, 
London. 

2153. Portaste Stanps for Music, D. Thomson, 


London. 

2154. Macuines for Currine Doven, H. W. Mackenzie, 
London. 

2155. Evastic Tires, W. F. Williams, London. 

2156. Beartnos, F. A. Woolley, London. 

2157. Smoxine Pips, C. W. Smith, London. 

2158. Garrers and Spats, J. R. Watson, 
London. 

2159. DisPLAYING ADVERTISEMENTS, J. H. Roberts, 
London. 

2160. LusricaTinc FLUID-pRESSURE Motors, P. Naef, 
London. 

2161. Moror Roap Veuicies, J. De Boisse and 
Madame V. E. Levassor, London. 

2162. Cicars, Salmon and Giuckstein, Limited, 
and J. Gluckstein, London. 

2163. Stencits, G. Rowe, E. Thomas, and D. John, 
London. 

2164. Syrinors for Surcery, G. F. N. 
London. 

2165. ComPosITE ARCHITECTURAL ORNAMENTS, J. Scheck, 


Taylor, 


ndon. 

2166. SreeraB_e Arr 8. V. Saloni, London. 

2167. Scorer for Game of “ Briver,” C. G. Sinclair, 
London. 

2168. Scprorts for the Bopy, S. Robinson and P. Lang- 
dale, London. 

2169. Hotpine Music in Pace, R. H. Drath and R. 
P. Smith, London. 

2170. DisPLAYING ADVERTISEMENTS, A. Ovens and H:; 
Neuberger, London. 

2171. Mecnanism for Pumps, E. R. Hill, 
an- 


2172. Hotpgers for Brusues, W. Hartley, 
chester. 

2178. Fastener for Winpow Sasues, E. T. Lucock, 
Birmingham. 

2174. Improvep Rotary Evyornes, B. H. Morgan, 
London. 

2175. Portrotios, C. G. Redfern.—(La Société Albert 


Bloch et Cie., France. 
2176. Sreritisinc Tooruricxs, V. F. G. Charavet, 
ondon. 


ndon. 
2179. Lerrerine Toots for Booxsrnpers, G. Williams, 


ndon. 

2180. Improvep Braces or SusPENDERS, M. Schott, 
London. 

2181. Roastinc Corraz, V. C. Burel, G. Randou, and 
G. Rémy, London. 

2182. Process for Gioves, &c., J. Miiller, 
London. ° 

2183. Lerrer Boxes, J. F. Hoyne, London. 

2184. Piants from Insects, G. W. Johnson. 
—(The Chemische Fabrik Griesheim-Elektron, Ger- 
many. 

2185. Sorns - Apparatus, K. Enzinger, 


mdon. 

2186. Non-conpuctine Coverines, E. van de Griendt 
and Pina Griendtsveen Moss Litter Company, Ltd., 

ndon. 

2187. Gun Barrets, E. R. Martin, London. 

2188. CoLourtne Matrers, C. D. Abel.—( Actien-Gesell- 
schaft fiir Anilin-Fabrikation, Germany.) 

2189. STAMP-MOISTENING APPARATUS, G. M. Glanville, 
London. 

2190. Franor Packine, G. Huhn, London. 

2191. ImpLemEnt for GARDENING PurRposss, F.G. Wyatt, 
London. 

2192. Dry Gas Meters, R. T. Glover, London, 

2193. Warprose Lock, L. Htilzer and R. Kemper, 
London. 

2194. PLanine and Macuings, W. G. Potter, 


ndon. 
2195. JeweL, &c., Boxrs, A. J. Boult.—(L. Langlois, 
France. 
2196. Exercisinc Apparatus, M. B, Ryan, Cologne. 
lst February, 1901. 


2197. WaTER-HEATING Apparatus, E. G. Weddell, R. 
Player, and J. G. Chamberlain, London. 


for Tga, B. H. Watson, 

ndaon. 

2199. CoIn-FREED GAME of SKILL, J. B, M. Stewart, 
London. 


2200 Lusricatinc Axes, P. R. J. Willis.—(7. H. 
McCauley, Canada.) 
2201. Nut-Lock, W. Stinson, Kingston-on-Thames. 


2202. Firg-arms, C. P. Clément, Kingston-on- 
Thames. 

2203. Bracket for BLinp J. Challenor, jun., 
Middlesbrough. 


2204. Fastener, G. 8. Colvin, Ww. 
= ComBINATION GARMENT for Men, R. McAndrew, 
iw. 
2206. Strippinc Fiats of Carpinc Enoings, J. Fair- 
clough, J. Hague, and T. Coates, Man iter. 
= for MaLt-pryinc Kins, H. 8. Taylor, 


2208. Dums-BELLs, W. H. Hodgson, Halifax. 

2209. Rotary Fans, W. Smith and C. G. Brown, Man- 
chester. 

2210. Knirg Cieaner, J. H. Dutton, Manchester. 

2211. Gurpinc Horskgs, B. M. and W. V. Slocock, Man- 
chester. 

2212. Doppy Macuines for Weavine, H. A. Fielding, 
Manchester. 

2213. Pickinc Motion for Looms, H. Wolstenholme, 
Manchester. 

2214. Weicninc Apparatus, W. Beresford, Man- 
chester. 

2215. AppLyInc Power in VeLocirgpss,C. A.J. Leather, 
Portsmouth. 

2216. BichromaTe Batrery ALARM H. Gar- 
stang, Blackburn. 

£217. Maxine Tza, E. T. Olver, Falmouth. 

2218. Maxine MILLs more J. G. Daw, 


Sheffield. 
2219. Hincinc Wixpow Sasues, T. McAllan, Alex- 


andria, N.B. 

2220. Srzam Apparatus, J. Murrie, 
Glasgow. 

2221. ACETYLENE GeNeERATOR, J. H. and W. H. Green, 
Dewsbury. 


2222. Wirk-GRooviNG Macuing, W. U. and J. R. U. 


Morton, Glasgow. 
2223. Piues for Exvecrric Crrecuits, W. M. Stewart, 
Ow. 

2224. Printinc Surraces, T. C. Thompson and W. E. J. 
Webb, Manchester. 

2225. Heat Iwrercuancer for Use in connection 
with Gas Propucers, W. J. Crossley and J. Atkin- 
son, Manchester. 

2226. Macuines for Mxasurtnc Powpgerep Ma- 
TERIALS, G. Huxley and H. Simun, Limited, Man- 
chester. 

2227. Suppiyinc Luspricants, C. H. Berry, Man- 


r. 

2228. Beer and Breap Cutrsr, A. B. Scott and J. D. 
Young, Edinburgh. 

2229. Improvep Presses for Trousers, J. Everitt, 
London. 

2230. Disinrectinc Warer-cLosets, C. Schinzer, 
London. 

2231. Prism Guassgs, F. Perl, London. 

2232. Woop Biocks, G. McMeeken and J. Reid, 

ndaon, 

2233. Evectric Arc Lamps, W. Brown, London. 

2234. Cigar and CicaReTre W. Foxton, 
London. 

2235. SypHon Borries, A. E. Bertie-Smith and R. F. 
Spencer, London. 

2236. IMPROVED Seats for Ourpoors, P. W. Bramwell, 
London. 

2237. PrecipitaTinc Precious Metats from their 
Fa oni E. E. Johnson and Sulman, 

ndon. 


2238. Tort Apparatus for TeLePHonss, E. P. Baird, 
London. 
2239. Brakes for Roap Veutciss, G. V. Allen and J. 
E. Schumacher, London. 
2240. Trottey Houpgrs, J. W. Clayton, London. 
2241. Eve-ciasses, R. B. Finch, E. T. Jones, L. D. 
Sweet, and W. E. Griswold, London. 
2242. Eve-ciasses, R. B. Finch, E. T. Jones, L. D. 
Sweet, and W. E. Griswold, London. . 
2248. Fitterinc Apparatus, J. Westaway, London. 
2244. Apparatus for Emp1yineo Cesspoo.s, J. C. Merry- 
weather, London. 
2245. Hook Firrines for Tent Porgs, B. Greville.— 
(Mojor Roth, on the High Seas.) 
2246. Jornts of Mopg. Ficurgs, A. Bucherer-Fischer, 
London. 
Macutnes for Maxinc Horse nogs, J. A. 
McGarry, London. 
2248. WirE-pRawING Macuines, H. H. Lake.—(W. B. 
Fulton, United States.) 
2249. ActuaTine Brakes, H. E. and F. J. Gresham, 
Manchester. 
2250. Gas Buryers, H. Hinckley, London. 
251. Treatment of Gluten, L. Wenghéffer, London. 
2252. Vatve Seats, J. Hopkinson, J. Hopkinson and 
Co., Limited, and J. Lowis, London. 
2253. SmokeLEss Exp.ostves, J. B. Bernadou, London. 
2254. Maximum Exectrric Maters, A. W. Brown, 
London. 
2255. Extraction of from Orgs, C. J. Head, 
London. 
2256. Locks for WasHinc Macuines, W. E. Baker, 


London. 
2257. Practice with Heavy Orpnancer, H. W. Blundell, 
London. 


2258. Removinc Burrs from HorsgsHogs, J. A. 
McGarry, London. 

2259. Frames for Harrpressinc, E. J. Daymard, 
London. 

Susrenpine Lapies’ Skirts, H. Dibben, East 

‘am. 

2261. Gas Burners W. Lowen.—(F. W. and Dr. C. 
Killing, Germany.) 

2262. Envevopss, T. B. Wright, London. 

Strep for Venicirs, A. U. Belyea, 

London. 

2264. Mou.pine Cray, S. H. Rowley, M. J. Adams, 
and T. Till, London. 

2265. ENciyg for Motor Cars, &c., R. H. Koppel, 
London. 

2266. Stzam Generators, H. McPhail, London. 

2267. Liguiy Heatinc Apparatus, E. W. 
London. 

2268. Presses for Leap Pipss,H. H. Lake.—(F. Krupp, 
Grusonwerk, Germany. 

2269. SicnTinc Apparatus for Guys, C. P. E. Schneider 
and J. B. G. A. Canet, London. 

Presses for HorsgsHors, J. A. McGarry, 

London. 

‘ae Stocks, A. J. Boult.—(C. Hart, United 

ates. 

2272. Propeciine Boats, W. R. Edwards, London. 

2273. Dryinc Cy.inpers, E. Fues, London. 

2274. for Packrne, H. J. Haddan.—(@riissle 
Léupitz and Co., Germany.) 

2275. Hanp Trucks, B. Haskell, London. 

2276. Locks, C. E. Long, London. 

2277. Grarine, J. R. Rickard, London. 

2278. Enoings, T. Underwood, London. 

2279. Sargs, P. Beau, London. 

2280. Hammock Cuatrs, R. H. Boveystock and B. C. 
Emerson, London. 

2281. NON-REFILLABLE Botries, W. C. Bowness, 


ndon. 
Coprrras, C. L. and F. Gelstharpe, 


on. 

2283. TreaTING with Fiuips, R. Weiss, 
London. 

2284. Apparatus for Maxine H. P. Adlard, 
Liverpool. 

2285. MEcHANIsM for TrotiEys, C. W. Gatward, 
Liverpool. 

2286. Iron in Bast Furnaces, W. J. Foster, Birming- 


= Apparatus, A. T. Kybird, 

mnaon- 

2288, Fite for Patrerns, E. J. Farthing, London. 

2289. Ourpoor Sgats, M. M. Tayleur, London. 

2290. DiscHarcine and Carryine Lines for Savina 
Lire at Sza, D. G. Martens, London. 

2291. Cricket Bat, H. S. Dark, London. 

2292. Water Heaters, G, A. F. Ahlberg, London. 


2293. ELecTRICAL Switcuses, A. E. Carter and The 
Reason Manufacturing Company, Limited, 

2294. Manuvacture of Rice Starcu, G. W. Johnson. 
—(M. Leconte and Compagnie Blectro-Sucriere, 
France.) 

2295. Water Paints, J. B. Hannay, London. 

2206. TABULATING ATTACHMENT for TYPEWRITING Ma- 
cutngs, C. F. Laganke, London. 

Mayuracturine a Wuite Picment of Lzap, J. 
B. Hannay, London. 
= = Woop, W. L. Wise.—(S Wi.lner, United 
‘tates. 

2299. Brp-pans, 8. C. Wolfskill, London. 

2300. Buttons, A. F. J. Paul, London. 

Brake for Bicycies, W. H. A. Tayler, 

mdon. 
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2302. Macuine for Wrappinc CaRAMELs, W. H. Pearse, 
London. 

2303. Rim Brakes, A. Rivett, London. 

2304. Fotpinc Brackets, Valentine and Sons, Limited, 
and J. Robb, Dundee. 

2305. “‘Dorrinc” Apparatus, A., G., and J. Stell, 
Keighley. 

2306. Lapets for Cottigry Wacows, E. Purcell, 


3 

2307. of for Tramways, G. R. 
Stokes, Hanley, Staffs. 

2308. Rim Brake, W. H. Welch, Bristol. 

2309. Rotter Freep Pianinac Macuines, J. and D. 
Sagar, Halifax. 

2310. Fasteninc Dress Skirts to Biousss, J. Butler 
and J. Dawson, Manchester. 

2311. Dryinc and Curine Matts, A. Mambré, Liver- 


pool. 

= Locktxg the Nuts on Screw Botts, F. Render, 

anc r. 

2313. Toot for Extractine Corks from Borruzs, F. P. 
Williams, Manchester. 

2314. Deraits of Construction for StRucTURAL PuR- 
posgs, E. L. Pease, Stockton-on-Tees. 

2315. Desks and J. D. Holiday, Manchester. 

2316. Dust-proor InK-weLL, A. T. Metcalf and W. M. 

Brinscall, near Chorley. 

2317. Etectrric Stop Mortons, T. Holt, Limited, and 
F. A. Holt, Manchester. 

2318. Connection between a Bar Pump and a Beer 
Barret, J. White, Manchester. 

2319. Sprinc AspominaL Pap, W. Hoyle and R. B. 

eDonald, Rochdale. 
2320. Covanime CaBLEs with W. 


2321. Fire-LicuTer, C. H. Bond and J. H. Bayley, 
Manchester. 

2322. DouBLE-wHREL Contact for ELectric Trams, H. 
Garstang, Blackburn. 

2323. Masts for E. C. Martin, 
Lowestoft. 

EpvucationaL Exercise for Cuitpren, F. J. 

ey, 

2325. Creaninc Kwyives, R. Shaw and G. Lester, 
Liverpool. 

2326. SpinpLes for Winpinc Macutngry, J. Macfie, 
Rutherglen, Lanark. 

2327. Feep Heater with Heapine Corts, G. Wolff, 
jun., Cologne. 

2328. Sprnninc Fisres, C. H. Smith, Bradford. 

2329. Bins for Grary, C. Ric! m, Liverpool. 

2330. CONTROLLING ARRANGEMENT in TELEPHONE Ex- 
cHancgs, H. Oppenheimer.—(Actien Gesellschaft Mix 
und Genest, Germany.) 

2331. Curr Lixks, H. Owen, London. 

2332. VaRIABLE Gearine, H. W. Clark, Brighton. 

2333. Corron Opgnine Apparatus, J. Gray, Glasgow. 

2334. SHUTTLE-BoOx Motions on Looms, The Anderston 
oe Company, Limited, and J.C. Bunten, jun., 

lasgow 


2335. MANUFACTURE of ARTIFICIAL Manurgs, J. Oster- 
setzer, London. 

2336. Gapion for ENGINEERING, F. Pink 
London. 

2337. PesHotpers, R. Marshall, Sheffield. 

2338. FasTENING ARTICLES into their Socxgts, J. Juhn- 
son, Liverpool. 

2339. Nirro CeLtutoss, D. Bachrach, Liverpool. 

2340. Rartway Cuarrs, T. M. Rhys, Liverpool. 

2341. Berti Buoys, E. G. P. Smith, Live 

2342. Propuction of Potassium MaGNesium CaRBON- 
atE, H. Precht, Live’ 

2343. Jars for Meats, W. D. Molyneux and R. Alstead, 
Liverpool. 

2344. Loapinc VessEits with Coat, C, Brown, Liver- 


pool. 

2345. Exectric Meters, E. S. Halsey, Chicago. 

2346. Fastenine for Buckets, E. A. Everard and W. 
H. Brookes, Grimsby. 

2347. Powper for Cieanstnc Brass, C. L. Lapp, 


ndon. 
2348. Macutnes for THresHine Grain, B. Kosinski, 


London. 
2349. Rorary Macatneg, J. Ulrich and C. W. O. Wittke, 


London. 

2350. Pens, E. I. Everett and K. Edgcumbe, 
London. 

2351. Toy Breecu - Loapinc Guns, R. M. Painter, 


Brighton. 

2352. CENTRIFUGAL Separator, H. Reck and A. Borsu, 
London. 

2353. Disinrectinc Fivuips, J. B. de Alzugaray, 
London. 

2354. CycLe-pRIvING Mrcaanism, W. H. Harrison, 
London. 

2355. Stormne Cycues, H. H. Tilley and J. May, Bir- 


2356. for HoLpinc UmBrg.uas, J. Wilcox, Bir- 


ming! 

2357. Pins, A. Reiner, London. 

2358. Evecrric Current, E. C. Wilson, 
London. 

2359. Apparatus for Hoipine CanDiEs, J. C. Vickery, 
London. 

2360. Device for R. G. Finlay, 
London. 

2361. NEEDLEs for Sewinc Macuings, R. G. Finlay, 
London. 


2362. Propvuctnc Lirnaror, A. Gttensohn and T. 
Cupper, London. 

2363. for Gatvanic F. Landolt, 
London. 


Cycie Pump, J. Furbow and J. McGuire, 

ndon 

2365. FiusHine of Ciosets, M. J. Adams and S. 
H. Rowley, London. 

2366. Corsets, J. K. Bell, London. 

2367. Exp.osives, A. Luck, London. 

2368. SULPHURIC ANHYDRIDE, O. Imray.—(Farbwerke 
vorm. Meister, Lucius, and Briining, Germany.) 

2369. MounTING WHEELS for Trucks, C. C.de Mocomble, 


London. 

2370. M111s, W.J. Robinson and H. Higgins, 
London. 

2371. Frreptaces, J. J. McGuiness, Kingston-on- 
Thames. 


2372. Matcu-Boxss, I. A. Timmis, London. 
2373. Pranotas, J. H. K. McCollum, London. 
2374. Forminc Doven into Rotts, M. Korth, 
London. 
= Lenses, H. L. H. Schroeder, 
ndon. 
= — Guoves, A. F. Bettinson and H. Luff, 
ndaon. 
2377. Convertine Motion, B. J. B. Mills.—(J. Wiesen- 
bach, France.) 
2878. BILLIARD Boarps or TaBEs, J. 8. Burroughes, 


London. 

2379. BILLIARD TaBLgs, J. 8. Burroughes, 

ndon. 

2380. Seat, H. H. Lake.—(The Firm of H. Sager, 
Germany.) 

2381. Take-up for Sewinec Macaines, W. P, Thomp- 
son.—(F. W. Merrick, United States.) 

2382. Topacco Pirg Houpers, C. A. Devenish, 
London, 


| 
| 
| 
2177. DeLivERING MEASURED QUANTITIES of LiquiDs, 
W. N. Shott, London. > 
2178. Dryina Bricks, D. Sharp and E. Eatwell, 
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Seats and Sappiss, E. Hackenberg, 

ndaon. 

2384. Preventinc Expiosions, R. Scheuffgen, 
London. 

2385. TrawcaR Device, R. W. James.-(J. edel, Ger- 


many. 

2886. &c., for Matones, A. E. Durrant, 
London. 

2387. Wrinarne E. J. Lane, London. 

2388. PRESSURE-REDUCING APPARATUS, F, Kaeferle, 
London. 

2389. Screw Propge.vers, E. Briincker, London. 

2390. Picker Sticks for Looms, T. Seiler, London. 

2891. AvTomaTic MaGaZiNe Fire-arms, H. W. Holland, 
Londen. 

2392. Horse H. L. Dulline, London. 

2398. Dyernc with Cotovurs, R. B. Ransford.—(L. 
Cassella and Co., Germany.) 

2394. Disrarsutine Evecrricity, R. B. Ransford.— 
(La Société Anonyme des Brevets Dolter, France.) 

2395. Macaine for Benpinc E. Attwood, 
London. 

2396. Insectinc Gas, Limitei.—{E. Sterné, 
France.) 

2397. Conourtnc Matrers, J. Y. Johnson. —(The 
Badische Anilia and Soda Fabrik, Germany. 

2398. HypravLic Draw Presses, F. Minkemiller, 


London. 

2399. Lamps for UsE in Psoroorapny, J. Laidlaw, 
London. 

2400. for Roap Venicies, C. Renard, 
London. 

W. D. Priestman and H. Richardson, 


on. 
2402. ag Regis, &c., W. and J. J. Hardy, 
ndon. 
2408. Secrionat Booxcasgs, P. W. Casler. London. 
2404. IRON-BREAKING T. Winterbottom, 
London. 
2405. SrretcHING Device for Boots, E. Salutrynski, 
London. 
2406. Hvuts for Surps, E. E. Goulaeff, London. 
2407. TrEaTING SuLPHIpg, A. Germot and H. E. L. 
Fiévet, London. 
2408. Stoves for Buryinc Om, J. Guimaraes, 
London. 
2409. Makrinc PorTLanp Cement, H. E. Riisager, 


ndon. 

2410. Device for CLeaninc Purposss, O. R. Baumeyer, 
naon. 

2411. Erectric Merers, M. Kallmann, London. 

= for EARTHENWARE Pipxs, J. W. Sutton, 
mdon. 
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2413. Sroves, G. E. Wright and D. R. MeNeill, 
Lond: 


on. 

2414. Buoy Lamps and Ancuor Licurts, W. T. Parrott, 
- London. 

2415. Tun Can Opener, F. Parker, Wigan. 

2416. BLocxinG Tuses in Steam Borers, F. C. Wall, 
Bristol. 

2417. Om to Om Ewvycines, H Austin, 
Wolverhampton. 

2418. Evaporators, K. D. Noble and J. Irving, Glas- 


gow. 

2419. Bepstgaps, J. and H. J. Brookes and T. F. 

r, Smethwick, Staffs. 

2420. Automatic SwitcH for Motors, H. Garstang, 
Blackburn. 

2421. Execrric Lamps, J. J. and E. O. Green, 
Halifax. 

2422. Macutves for Puiares, C. B. Bender, 
London. 


“> cae Ners, W. F. Stroud and F. Wandby, 
2424. Propsiier for Sairs, T. Clark, Cocking, 
Susse 


x. 

2425. Borrsc Macuing, F. Evans, Sea- 
forth, near Live: 

2426. Brakgs, G. Roberts, Liverpool. 

2427. Gvarps for Tramcars, G. H. Roberts, 
Liverpool. 

2428. Swircnes, E. W. Cowan and A. Still, Man- 
chester. 

2429. Leatuer, H. McMurtry, Liverpool. 

2430. Pipes of Borers, B. Martin, Bir- 


2431. Improvep for D. Pedlow, Glas- 


gow. 

2432. Rirce A. E. Ingledew and A. B. 
Lennox, Newcastle-on-Tyne. 

2433. TwisTInc SPINDLE, S. Sykes, Ebley, near 
Stroud. 

2434. Frames, A. Fahie.—(4. Coulter, 
Russia.) 

2435. Bricycte Supports, H. Burnet, Vancouver, 
British Columbia. 

2436. CLEANING, &c., Knives, H. Dade, Woodbridge, 
Suffolk. 

2437. BUTTER-SHAPING AppLiaNcE, D. McGregor, 


Glasgow. 
= Coverzp Sreve or Rippie, G V. Hooton, Mable- 


orpe. 

2439, Presses for BALINe Straw, C. and W. Stephen- 
son, Newark-upon-Trent. 

2440. ATracainec Hoops to Mart-carts, H.I. Humphry, 
Bridgwater. 

2441. CompinaTion Mart-cart, H. I. Humphry, 
Bridgwater. 

2442. InreRNAL ComBusTION Encixes, J. Southall, 
Worcester. 

2443. Stgzam Borvers, D. Millar.—(J. C. Sin- 
clair, South Africa.) 

2444. Hexicat Tension Sprincs, W. T. Rowden, 
Lenzie, Dumbartonshire. 

2445. Batt Bearine Boxrna, J. W. Dickinson, jun., 
Glasgow. 

2446. Street Sweeper, P. Haerst, Glasgow. 

2447. Pioucs for Stgam Borers, W. Chadwick, 
Manchester. 

2448. GaRNisHixa ConrEecTIONERY, C. Forcke, Man- 
chester. 

2449. Ick Cugsts for Lacer Berr Barrets, C. Cham- 
bers, Birmingham. 

2450. Aceinc Macuines, F. Riley and A. E. Roberts, 
Manchester. 

2451. Mowgy-excHanotnc Devices, 8. H. Pocock, 
E. G. Willard, and C. R. be fone Canada. 

GLoves or Mitrens, P. W. Atherton, 

ndaon. 

2453. AvuTomaTic Fire ALarm System, F. McGloin, 
London. 

2454. F. McGloin, London. 

2455. Exastic Tirep W. F. Ellis and E. C. 
Davis, London. 

2456. Propucinc PHotocrapuic Picturss, H. W. H. 
Palmer, London. 

2457. Borries, J. H. Jackson, London. 

2458. Dry Seat for Tramcars, &c., F. Hollinrake, 


ndon. 
2459. CowsTRucTING BreakwatTers, J. Lewthwaite 
and M. F. Hutton, London. 
2460. Cycte Daivinc Mecuanism, C. Soucy, jur., 
ndon. 
2461. Coxpurts for Erzcrric Wires, E. D. Page, 


London. 
2462. Improvep Carpet Biypinc, C. E. Knapp, 
onaoen. 


2463. Movutpine for Epegs of C. E. Knapp, 
mdon. 
2464. Heat Now-conpuctinc Mareriats, J. C. 8. 
McLay, London. 
2465. or Taucks for Bricks, &c., C. Dansard, 
mdon. 


2466. OpzraTinc Liver for Motor Veunictes, B. E. 
Dakin and F. M. Prescott, London. 

2467. Gas TaermomeTrers and Pyrometers, H. 8. 
Hatfield, New Barnet. 

2468. Dravcnut Boarp, 8. H. Crocker, London. 

2469, Apparatus for Enricuixe Coat Gas, O. Imray. 
—(J. R. McLean, United States.) 

2470. Castine Lines of Typg, O. Imray.—(The Fovrler 


Composing and Type Setting Company, United 
t 


States.) 

2472. Vapour Burners, H. H. Lake.—(B. Rein, United 
States ) 

2473. Spinninc Frames, F, A. Breeze and J. Wilson, 


ndon 
2474, rate, L. Mellett and A. F. Henderson, 
ndon. 
2475. Fisu-ptatges, H. H. Lake.—(Continuous Rail 
Joint Company of America, United States.) 
2476. Twine Boxes, 8. K. Dennis, London. 
2477. Opgra Baron E. de Wogan, 


m. 

2478. Couptrnecs for Rattway Trucks, G. A. Harben, 
London. 

2479. Cycie Frames, J. Forbes, London. 

2480. Smoke Passaces, E. Costerousse - Méguelle, 
London. 

2481. Brick Movutps, C. Riedel and H. Schicgner, 
London. 

2482. Vatves for Lavatory Basins, N. E. Cooke, 


ndon. 
2483. FoLLincand H. Niederges‘iss, 

London. 
2484. Apparatos for Freezinc, C. W. Vollmann, 


on. 
2485. Apparatus for Boars, 8. Bergstein, 


ndon. 
2486. LerrerR and PARCEL-RECEIVING Box, P. P. |. Fyfe, 
London. 
2487. Envezopgs, S. Clawson, London. 
2488. Distnrectixe Recervers, C. F. 
Axtell, London. 
2489. Looms for Wravine, B. J. B. Mills.—(La Société 
Civile d'Etude du Métiér & Rubans Barbier, France ) 
2490. SroracE Batrerigs, T. A. Edison, Lendon. 
2491. — Driven by Motors, W. Hillman, 
ndon. 
2492. Harrows, W. Ogle, London. 
2493. gg and Suoks, A. A. Storey and E. Ingham, 
ndon. 
2494. Expansion Putteys, S. W. Wardwell, London. 
2495. Inkstanps, W. G. MacIvy, London. 
2496. Pwreumatic Ham™ers, C. H. Shaw, London. 
2497. Evectrric Icniters, J. M. Ricard and F. C. Cory, 


mdon. 
2498. Rorary Expiosion Motors, J. Gautier, 
mdi 


on. 
2499. ManuractureE of Mareriat, J. Wilkin- 
son, London. 
2500. Construction of Buitpines, F. C. Jenkins, 


mdon. 
2501. Macuine for Mattrine Porposgs, A. de Schepper, 
ndon. 

2502. Hoxgine J. E. Ransome and F. W. 
G jon. 

2503. PNEUMATIC Hammers, J. E. Howard, London. 

2504. ALKALINE EartuH Dtoxipes, G. F. Jaubert, 
London. 

2505. Oprarninc Meta.s, A. P. Strohmenger and A. B. 
Pescatore, London. 

2506. Brakes for CycLgs and Veaicies, W. B. Govett, 
London. 

2507. Toot Turret for Scraw Macurygs, F. E. Wells, 
Liverpool. 

2508. Hanoine IncanpEscent Gas Lamps, C. Niemann, 
Liverpool! 

2509. AIR-CARBURATTING Apparatus, A. Rudolph, 
Live 

2510. Devicss, E. Katzenberger, Liverpool. 

2511. Cigar Boxgs, J. F. Gowans, Liverpool. 

2512. DoveH-mouLDING Macuing, W. A. Smith, Liver- 


pool. 

2513. Lirg-savinc Boats, A. Freytag and H. Stiller, 
London. 

2514. Harr and Woot-ciippine J. Gregory, 
London. 

2515. Propucine Setvepecgs, J. Stansfield and T. 
Mason, Limited, Bradford. 

2516. Stipe or R. Proell, 
London. 

2517. WorkING WATER-LEVEL INpicaTors, J. Dewrance, 
London. 

2518. Boot Hegts, A. Hall, London. 

2519. Typewriters, J. F. David, London. 

2520. for ADVERTISING PuRPosgEs, M. Bernstein, 
London. 

2521. CoTrinc-orF Macuings, J. Y. Johnson.—(F. P. 
Howe, United States.) 

2522. Steam GENERATORS, A. W. Mantle, London. 

2523. Distrisutine Execreicity, A. B. Blackburn 
and E. 8S. W. Moore, London. 

2524. Tires, F. W. Sturr, London. 

2525. Syrincss, E. Schreiber, London. 

2526. Cork Extractors, H. J. Haddan.—{(J/. Callahan, 
United States.) 

2527. Supportine Rotatine 8. Z. de Ferranti, 
London. 

2528, Motor Venicigs, A. J. Boult.—(J. W. Packard, 
United States.) 

2529. ARRESTING ImpURITIEs in Taps, J. B. Morgan, 
Birmingham. 
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2530. Potato Diecrrs, J. Tyrer, Prescot. 

2531. VaLve, H. Hughes, Ashford, Kent. 

2532. CLutcuEs for VARIABLE Sprep, H. W. Clark, 
Brighton. 

2533. CarnBureEtTers, C. H. Guest, Draycott, Derby- 
shire. 

2534. Arm Vatves, C. S. Drewery and E. Ellis, 
London. 

2535. Prece Rinson Fastever, J. P. Wilks, Uttoxeter, 
Staffordshire. 

2536. Dynamo Ectctric Macuryg, W. Langdon-Davies, 
London. 

2537. for Locomotive T. Ansboro, 
G 


iw. 

2538. Dossy Looms, T. Haworth and A. Wade, Dar- 
wen, Lancashire. 

2589. Inontnc J. H. Greenwood, Burnley. 

2540. Writinc Music, G. L. Peterson, Kingston-on- 
Thames. 

2541. Mepicat Dressincs, C. Blair. Birmingham. 

T. Thorp, Whitefield, near Man- 
chester. 

2543. SicnaLtinc Apparatus, W. Brierley, Man- 


chester. 

Brxpine for Lapres' Sxrats, F. Hallworth, Man- 
chester. 

2545. Locks for Bac Frames, J. J. Parker, Willenhall, 
Stafford: 

2546. Automatic CLutca for Fack-pLates, J. Barbour, 


ax. 

2547. MecuanicaL Brusues, H. Haley and F. Redfern, 
Manchester. 

2548. PHotocrapH H. B. Fenwick, Ast- 
wood Bank, near Redditch. ‘ 

2549. Preventine the AccumuLaTion of Dirt, W. 
Trueman, Birmingham. 

2550. CALCINING Cement, R. Walker, 
Stifford, Essex. 

2551. Sprinc Cup for Ear Penpayts, F. W. Everitt, 
Birminghan:. 

2552. Letrers, J.T. B. Bennett, J. Whitehead, and L. 
Cox, Birmingham. 

2553. Lamps, A. Eckstein and A. E. Angold, Salford, 
Manchester. 

2554. DouBLE-EXPANSION CyLinpER, C. J. R. Fyson, 

m, Cambs. 

2555. BLEACHING TEXTILE MaTERIALs, J. F, Riding, 
Manchester. 

2556. BaGaTELLE Macuine, F. J. Cocks, Eleven Towns, 


lop. 
2557. AuTo MuLTI-cALL, G. Isaac, Maidenhead. 
2558. NEEDLE-REEL, E. M. Robertson, Tonbridge, 


Kent. 
= Sztr-nHotpine Not, H. A. Forbes, Sandwich, 
ent 


2560. Apparatus for CaTcHING R. Gibbins, 
Derby. 


2561. Sairts, M. E. Chapman, London. 

2562. Brakes, W. J. A. Dossetter, London. 

2568. Enarnes, &c., J. and H. McLaren, 

ndon. 

2564. Macurngs for TextiLe Fasrics, J. D, Tomlinson, 
—(W. Ortmann, Germany.) 

2565. Cop Dygine, R. E. Oldroyd, J. W. and 8. 8. 
Tillotson, London. 

2566, GuarRD ATTACHMENT for VEHICLES, A, Rittgarn, 
Lanarkshire. 

2567. Box to Conrain Paintap Canvas, H. 8. Childs, 


ndon. 
2568. Box to Contain Parntep Caxvas, H. 8. Childs, 


mdon. 

2569. Box to Conrarn Parntep Canvas, H. 8, Childs, 
London 

2570. EvecrricaL SIGNALLING Apparatus, W. J. 
Mildon, London. 

Cicark Moutuprece, E. H. Hale, Bromley, 


ent. 
9572. Sreamsuips, F. W. Vesey-Fitzzerald, 
rdon. 


2573. Puttisc Drirts through Leap Pires, A. B 
Campbell, Edinburgh. 

2574. Iuprovep Hooxs for Dresses, H. C. Gilby, 
London. 

2575. Perperuat Motion, J. and K. F. Frey, and M. 
Vucsak, London. 

2575. Pomps, J. C. Merryweather and G. W. Harris, 
London. 

2577. Optrurators for BREECH-LOADING ORDNANCE, 
A. T. Dawson and G. T. Buckham, London. 

2578. Jorvers’ and similar Cramps, F, E. Glover, 
London. 

2579. Faprics for E-ectric Heatixo Purposss, J. M.C. 
Herrgott, London. 

2580. ImprovED Non- RETURN G. Paley, 
London. 

2581. Crrcurr Motion Transmitrer, R. Chatfield, 
Tonbridge, Kent. 

2582. BicycLe and ANTI-vIBRATOR, R. Chatfield, Ton- 
bridge, Kent. 

2583, WRIGHT-RETAINING Power Generator, R. Chat- 
field, Tonbridge, Kent. 

2584. PLeatine of Materia, E. Springborn, London. 

2585. Supways for Passencers, M. W. Smith, 
London. 

2586. Portigrs, P. Nawrath, London. 

2587. E_scrric Batrerigs, G. Rosset, London. 

2588. Stoppers for Botries, L. Boucay and C. Dupré, 
London. 

2589. ConvertiBLe Cycies, H. V. Weyde, London. 

2599. MILts for Makino Pipgs, W. F. Barth tt 
and E. C. Kent, London. 

2591. Packine Tea, F. I. Winsland and G. E. Moore, 
London. 

2592. Dygsrurrs from AMIDONITROSALICYLIC ACID, 
R. B. Ransford.—(L. Cassella and Co., Germany.) 

2593. Lire-SavING ApPLIANce for as a Fire- 
gscapk, H. R. Hammond and A Haas, London. 

2594. Rais and Rai Joints, O. Michelsen.—(0. 
Knudsen, Sweden.) 

2595. WARDROBE and TRAVELLING Trunk, E. Wolfang, 
London. 

2596. Sorry Wick Burners, V. Falk.—(C. Holy, Ger- 
many.) 

2597. Stzam Generators, W. G. Potter, London. 

2598. VerRTicaL Boi.ers, W. G. Potter, London. 

2599. Frepine Giazine, &c., Macuines, P. Dorgerloh, 
London. 

2600. ApvERTIsING Devices, R. W. Vining and H. 
Wooiner, London. 

2601. BROMO-METHYL-FURFURAL from CELLULOSE, 
H. J. H. Fenton, London. 

2602. Rartway Carriace Cour.ines, 8. A. H. Noel, 
London. 

2603. Cases or Boxes, G. Baruch and E. Broatman, 
London, 

2604. Improvep Wax Vestas, H. P. G. £&teedman, 
London. 

2605. MaGazine Rirvgs, O. Imray.—(S. Lee, France.) 

2606. Friction Ciutcn, A. H. Alford, London. 

2607. ExvecrricaL Transrormers, A. F. Berry and 
the British Electric Transformer Manufacturing 
Company, Limited, London. 


7th February, 1901. 
2608. Wixpow Savtrers, W. Alford, Kingston-on- 
Thames. 


2609. Yarn Guipe for Ksitrinc Macutines, H. I. 
Jones, Kingston-on-1 hames. 
2610. Boor PoLisHinc Macuing, A. and H. Thorpe, 


Leeds. 
2611. Brick Kitw Furnaces, A. J. Twamley, Hednes- 
ford, Staffs. 
2612. for Raitway Carriacss, J. Reid, 
OW. 


2613. Kins, R. Snowdon, Gateshead. 

2614. Suirt Corr Protector, J. C. Buckley, Man- 
chester. 

2615. Postat Wrapper and Statement, E. J. A. Bab- 
bage, Plymouth. 

2616. Domestic WasHinc J. Dobbing, Dar- 
lington. 

2617. for A. Eadie and J. Tannahill, 
Glasgow. 

2618. Heatinec Apparatus, A. Loacker and F. Riedl, 
Manchester. 

2619. Smoorninc Irons, A. Loacker and F. Riedl, 
Manchester. 

2620. ConTroLiers for Water Heaters, M. A. Adams, 


mdon. 
2621. Wevpinc of Merats, E. E. Dendy and F. Platten, 
mdon. 

2622. Means for Warmina Boor, W. H. Bagley, 
London. 

262°. Suack.Es, J. H. Coy, jun., London. 

2624. Automatic Sanitary Bep, J. Pilkington, Man- 
ehester. 

2625. Fork-ENnps of VeLocipepes, J. Wheway, Bir- 
mingham. 

2626. VeLocips pes, C. Wheeler, Birmingham. 

2627. Vent or Biow-orr Cork, J. H. Jones, Birming- 


ham. 
= Jip Cranes, G. Russell, Motherwell, Lanark- 
shire. 


2629. of Yarn, B. Cohnen, Man- 
chester. 
Mupevarp Brincr, G. Hatchett, Bir- 


2631. Macuing, J. E. Gilham and J. E. 
Musgrave, Leeds. 

und Biast Furnaces, H. W. Williams, 

istol. 

2633, MANUFACTURE of MeTaLLic Tussgs, Corns, Bir- 
mingham. 

£634. Bepstraps, J. A. Crane, Birmingham. 

2635. ENvELOopsEs, E. Bull, Glasgow. 

2636. OVERHEAD ELECTRICAL Conpuctors, A. Pass, 
Liverpool. 

2637. SEPARATING FLEXIBLE PHOTOGRAPHIC 

Perks and H. G. M. Fletcher, Hayle, Corn- 


wall, 
2638. Lapies’ Skirt Cup,” &c., R. Drummond, 
asgow. 
2689. INpicaTor, H. N. Davidge, London. 
2640. Biorters, G. Wiedeck und P. Tesch, Gorlitz, 


Germany. 
2641. Surt SuspenpeR, J. Wagner and C. F. Loosley, 
Ontario. 
2642, SOLDERING Cans, B. H. Short, Vancouver, British 
‘olumbia. 
2643. DiarHracms of Pxonocrapns, E. G. Craven, 


mdon. 
2644. Macuings for Grinpino, J. Bamford, Birming- 


2645. PrePaRaTION for Sizinc Purposss, J. Pate, 
Burnley. 

2646. Frames for Winpinc Yarn, &c., J. Gregory, 
Burnley. 

2647. Tax Unexpectrep ComBination Novetty, R. B. 
Smith, Swansea. 

2648. Manuracture of Lace, &c, E. E. Saunier, 
London, 


SELECTED AMERICAN PATENTS 


From the United States Patent-office Official Gazette. 


660,562. Stream Encore, J. Davidson, Kecles, and 7, 
k. H Chester, England.—Filed June 6th, 
1899, 

Claim.—In combination in a triple compound steam 
engine, three cylinders a, i, and 0, a valve casing having 

& passage at each end leading to the cylinder a, a 

tubular valve having heads controlling said passages, 

& passage leading from the intermediate part of 

Ylinder a to the opposite ends of cylinder i, a valve 


in cylinder a having heads for elosing said passages, 
an intermediate portion to form a continuation of the 
said opening leading directly throngh the intermediate 
part of the walls of cylipder i into opposite end of 
cylinder 0, a piston on said cylinder i having heads for 
closing said openings, and an intermediate part 
adapted to put the same in communication with an 
exhaust opening, a crank shaft, a piston in cylinder 0, 
and pitman connections between said piston and said 
shaft. 
660,581. ror Orpnance, B. 
De Maré, Philadelphia, Pa.— Filed April 24th, 
899. 


Claiim.—The combination in a projectile for ordnance, 
of an armour-piercing forward portion and an explo- 
sive rear portion detachably connected one to the 
other, the forward portion serving as a plug for closing 
the explcsive-containing chamber in the rear portion, 


SSS 


and having a rigid tearirg upon the rear yortion to 
prevent movement of said forward portion into the 
rear portion, and an impact fuse for exploding the 
charge in the rear portion of the shell, whereby the 
forward or armour-piercing portion will be given an 
additional impulse upon impact, substantially us 
specified. 
661,042, Feep-water Heater, R. Cumminy, 
Liverpool, England.—Filed April Wth, 1900. 
Claim.—A feed-water heater consisting of an outer 
cylindrical vessel, an inner cylindrical vessel formed 
in one therewith, a water inlet leading into said inner 
vessel, a cover adapted to close them, and having as an 


integral part thereof an annular perforated diaphragm 
whereby the water is subdivided in passing from one 
vessel to the other, and an inlet for steam so arranged 
that the direction of flow of the inflowing steam 
coincides with the direction of flow of the outgoing 
water, substantially as described. 


661,180. Esscror, W. D. Labadie, South Bend, Ind. 
—Filed May 17th, 1900. 

Claim.—In an ejector, a discharge nozzle, provided 
with a flange near one end, and screw threaded its 
entire surface upon each side of the flange, the pire 
Q into which one end of the ncazle is screwed, and the 


Soo 


frame provided with a horizontal partition which 
divides the frame into two te and 
chambers, from one or both of which the water ma: 
be ejected, and which partition extends in a line wit! 
the inlet for the water, and the tube L which extends 
through and is supported by the ition, combined 
with the steam tube J, substan y as set forth, 


| 2471. Swircnges, H. H. Lake.—(W. M. Scott, United Po 
! 
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‘THE THAMES PASSENGER STEAMBOAT 
SERVICE. 
No, VIII. 

From the opinions very freely expressed by experts— 
quoted in our last article—as to the fitness of the Thames 
river steamboats for the duties they were called upon to 
perform, it may, we think, be concluded that although 
the Princess Alice disaster most materially affected the 
river passenger traffic, the inherent defects of the types 
of boats employed in that service were one of the causes 
of its deterioration and ultimate collapse. 

It is usually assumed that from 1840 to the date of the 
destruction of the Princess Alice the river steamboat 
service was practically successful, but had this been 
the case the company owning that vessel would probably 
never have been called into existence. Independent of 
the then foul and nauseous state of the river, which 
caused, it was stated, a loss of £50,000 a year, through 
decrease of traflic, to the steamboat companies, there 
were other influences at work tending to bring about the 
subsequent collapse of the existing service. Although 
the Woolwich and Citizen boats were not, as we have seen, 
the most comfortable or cleanly of river passenger craft, 
yet they had done good service for many years, outliving | 
their misfortunes and rivals, the aggregate capital of the | 
companies owning thein having 
been some £42,000, and the 


passenger service on the river. The Thames is still 
practically closed to the travelling public for at least 
seven months of the year, and the service during the 
remainder is next to being useless for business purposes, 
and wholly uninviting for those of pleasure, as few would 
care to journey in boats that were not under all circum- 
stances thoroughly satisfactory, whether for personal 
comfort and a fair degree of discipline in the 
conduct of the traffic, or otherwise; attributes in 
which, from personal experience, we fear the present 
passenger steamboat service is undoubtedly “found 
wanting.” 


From the foregoing brief record of the results of late 
attempts to establish anything approaching a really 
efficient passenger steamboat service on our great tidal 
waterway, the Thames, we think we may justly conclude 
that the task of starting and maintaining such a 
service as would meet all requirements, is beyond the 
capacity of private enterprise, as the general public, we 
are persuaded, would not provide the capital required. 
Such an undertaking is probably only possible for some 
great central authority to carry through ; whether the pro- 
posed scheme of the London County Council in this 
connection has a chance of success or otherwise, it does 
not fall within the province of our articles to discuss. 


boats worked by them twenty- 
eight and odd in number; but 
in 1875, they, with others, were 
wrecked as to their future by 
speculators who, in an attempt 
to amalgamate the various 
steamboat services on the river, 
ractically ruined them all. 
his medley of interests re- 
sulted in the formation of the 
London Steamboat Company, 
the subsequent owners of the 
unfortunate Princess Alice. 

Now it must not be forgotten 
that any steamboat service on 
‘the Thames had then, as now, 
the important disadvantage of 
having to compete with the 
railways, omnibus routes, Xc., 
on both sides of the river, and 
as passenger transit by water 
never commanded equal fares with conveyance by land, 
although every precaution has to be taken to ensure 
the safety of the traveller by the former, his accom- 
modation and comfort has necessarily not equalled 
that provided in land carriage. The difficulties at- 
tending the navigation of the Thames by passenger 
steamboats will be appreciated by the reader when 
he is informed that the general traffic upon its waters 
in 1878 had grown to an enormous extent compared with 
previous years; the number of sea-going vessels—sail 
and steam—arriving in London in that year being 47,728, 
of 9,415,873 tons. In addition to these, there were 1000 
barges a day passing from the docks below bridge into the 
river, independent of regular river craft and steamers ; 
and it is among such craft that the passenger river 
steamboat had to thread its way. 

The very considerable falling off in the receipts of the 
London Steamboat Company from passenger traflic— 
which were about £117,000 a year—after the loss of the 
Princess Alice, soon brought about its collapse, the traftic 
being undertaken by a new formation, known as the 
River Thames Steamboat Navigation Company, which in 
1887 shared a similar fate to its predecessor, as in that 
year it went into liquidation. In the beginning of the 
following year this defunct company was succeeded by 
the Victoria Steamboat Association, which continued till 
1894, when, consequent on the mismanagement of its 
affairs, it also succumbed. 

In 1897 the Thames Steamboat Company was formed, 
practically taking over the fleet of the Association just 
mentioned, to which it added three new boats, which were 
specially built by the Thames Ironworks Company at 
Blackwall to afford better accommodation for the river 
passenger service than had previously obtained. 

In Fig. 1 we give an illustration of, the Alexandra, the 
first completed of these boats, the sister vessels being the 
Boadicea and Cleopatra. The steamboat piers on the 
Thames river-banks being so close together, and the stream 
itself so crowded with craft at all times, it became a 
difficult matter to provide a really good service for 
general traffic; as alength of boat of more than 120ft. 
cannot be safely mancwuvred among the craft 
using the waterway. So far as speed is  con- 
cerned, the frequent stoppages required on the passage 
preclude a high engine power being employed, 
and the draught of water being limited by the 
frequent shallow places met with on the journey, 
especially above bridge in the upper reaches of the river 
at low tide, the dimensions, power, and speed of these 
new boats had to be matter for consideration when de- 
signing them. The following were those adopted :— 
Length between perpendiculars, 120ft.; breadth, 17ft.; 
depth under deck, 7ft. 9in.; water draught when loaded, 
2ft. 8in. They are fitted with oscillating engines, develop- 
ing 1836 indicated horse-power, which drive feathering 
paddle-wheels, 10ft. diameter, at 50 revolutions a minute, 
and give the boat a speed of 10 knots an hour. Steam is 
supplied by two cylindrical return-tube boilers at a working 
= of 30 lb. per square inch ; the boilers being kept 
ow in the vessel, and the deck correspondingly raised, so 
that there is an uninterrupted deck promenade from bow 
to stern. By the increased height of the saloons—the 
depth of the vessel allowing this—the cabin accommoda- 
tion has been much improved, and below deck it is well 
lighted, both forward and aft, by the numerous side lights 


log 


shown. 
The advent of the Thames Steamboat Company did 
not, however, much improve upon the paucity of the 


Fig. 1-THE THAMES STEAMBOAT ALEXANDRA 


We may, however, in drawing them to a conclusion, 
direct the attention of our readers to the main proposal 
of that scheme, viz.:—That the boats to be used shall be 
of the “most improved type,” adapted, we presume, to 
the special requirements of the river, more particularly 
those for above-bridgé traffic. If this is really intended, 
the “ most improved type ” of river steamboat at present 
in use is in no sense capable of answering those re- 
quirements. Most existing boats are paddle-wheelers, 
which for up-river boats, at any rate, should be altogether 
eschewed, as they are wanting in most of the qualities 
that should pertain to an efficient passenger boat intended 
for use in a restricted waterway or river, cressed by many 
bridges and navigated by all kinds of craft. 

The first and fundamental requirement in a river 
steamboat is, we take it, the safety of the lives of its 
passengers, often endangered byits collision with another 
vessel, or other unforeseen cause. That this is provided 
against in any of our Thames river boats we are unable 


| 


Elevation 


Plan 


Fig. 2—-SUGGESTED FORM OF BOAT 


to affirm in any way. The comfort of the passenger is, 
we know from experience, a mere secondary considera- 
tion, and the speed with which he is carried from place 
to place is in most cases far from fast. The want of 
stability in the boat in certain circumstances is truly 
alarming, and its passenger-carrying capabilities, in com- 
fort, through its minimum of available deck space—as 
few use its stuffy cabins—is far less than it might be. 

In Fig. we give asketch—in plan and elevation—of 
a vessel that we venture to think would answer all the 
requirements of a passenger river steamer for above- 
bridge service on the Thames, as it combines the 
elements of safety, speed, passenger capacity, and com- 
fort, together with ease in handling in a crowded water- 
way. In the general design of the hull it is similar to a 
boat built at Renfrew for ferry purposes on the Mersey, 
but in this case is adapted specially for passenger traftic. 
Its assumed dimensions are :—Length, 120ft.; breadth, 
40ft.; and depth under deck, 6ft. 6in. The hull is of 
steel, propelled by four screws, two forward and two 
aft, fitted at the ends of two shafts, driven by horizontal 


compound high-speed engines of suitable power; the 


engines are driven in opposite directions—the screws 
being right and left-handed—one pair driving one pro- 
peller forward and one aft, on one side of the boat, and the 
same on the other side. Such a boat, being as it is, double- 
ended, could be turned round if need be in her own length 
in three to four minutes, a matter of the first importance 
in a crowded river. Ample power could be put into her 
to drive her faster than any similar-sized paddle-wheel 
steamer; and cabin accommodation could be provided 
for carrying from 800 to 1000 passengers. 

It is stated, and with truth, that in our ordinary river 
boats running above bridge, that it would be very 
difficult in them to arrange bulkheads to give any accom- 
modation below their decks; but it will be noted on 


inspection of our sketch, Fig. 2, that in the design of | 


this boat no accommodation for passengers is intended 
below the deck level, but that the whole space is appro- 
priated for other purposes—all tending towards safety— 
that between the two transverse bulkheads being used 
for the machinery and boilers, and the forward and 
after parts for coals, &c. It will also be noted that the 
vessel is made practically unsinkable, she being double- 
bottomed, with her sides protected by water-tight cells 
from end to end. 

The passenger accommodation is provided in spacious 
fore-and-aft deck saloons, divided by a mid-length 
covered way over the engine-starting platform and engine 
hatchway. Over the main saloons is a promenade deck 
for fair-weather use, of the full width of the saloon below, 
which in this case is such as to admit of a passage-way 
outside from end to end. 

This class of boat when under way goes through the 
water steadily, and is nof affected by ordinary weather, 
as passenger paddle-wheel boats usually are. In our 
sketch plan, Fig. 2, the full black line marked SS is a 
section of the boat midway between the water-line and 
that of the screw shafts, the fine line D D being the out- 
line of the deck; E E are the propelling engines. 

The sketches given in Fig. 2 is that of a boat 
considered by us as well suited for the navigation of 
restricted waterways, such as the upper reaches of the 
Thames, from the facility with which they would pass 
through the arches of bridges of even medium height and 
width ; but it appears to us that the type could be as 
well adapted for below-bridge traffic, on account of the 
ease with which it may be handled among shipping. 
We, however, merely volunteer the suggestion for both 
services, leaving it to experts to determine the final types 
to be used. 


WINDING FROM GREAT DEPTHS. 
No. IL. 

In our issue of March 12th last we drew attention to 
the novel contrivance invented by Mr. W. Morgans, of 
Cardiff and London, and being constructed by Holman 
Brothers, of Camborne, for overcoming the difficulties 
incident to deep winding. Winding from great depths is, 
as we have from time to time pointed out, one of the most 
urgent and important problems that the mining engineer 
of the present day has to face. The increase of weight of 
the winding rope with the great length necessary for the 
increase of depth, the rate at which it is desirable to wind to 
ensure an adequate output, the precautions for the 
safety of the winding, and consequently the preservation 
of the rope from any unnecessary strain or wear, the 
economy of the winding, are some of the points that call 
for attention. The latter point necessitates consideration 
in the engine-room as well as in the pit itself, and is 
intimately connected with the conditions for safety. In 
deep winding a great load has to be set in motion, made 
to attain ahigh velocity, and again be brought to rest 
within a very short period of time; the engines and the 
winding apparatus have to be well up to the work and 
under perfect control, whilst the rope must be of the 
highest quality and must be carefully treated. It 
should, therefore, not be allowed to overlap on the wind- 
ing drum, nor should it be allowed to “angle,” that is, 
get out of the direct line of winding and suffer undue 
friction against the rim of the pulley. The prevention of 
these two undesirable features incident to winding a great 
length of rope on large stationary cylindrical drums of 
small diameter, has led to the introduction of many 
modifications of the drum, increasing the diameter 
being one expedient. This provides accommodation for 
rope without overlapping, but does not prevent angling 
to any notable extent; moreover, the enlarged drum adds 
considerably to the dead mass to be set in motion, to be 
made to move rapidly, and to be again brought to rest, 
consequently necessitating larger, more powerful, and 
more expensive engines; with, too, the further disad- 
vantage that the heavy load to be wound, consisting of 
the loaded tub, the cage, and the great length of rope, 
works with full weight directly against the engine at the 
start, and the greater the diameter of the drum, by reason 
of the increased leverage, the greater becomes this initial 
strain. This latter difficulty has been to a certain extent 
overcome by various contrivances, such as the use of conical 
drums, with the heavier load winding on to the smaller dia- 
meter; the use of counterbalancing arrangements at the 
drum to relieve the engine of the excessive load ; the use of 
flat ropes wound on a single reel; the use of taper ropes; 
the use of a rope the length of the shaft attached below 
the cages to balance the winding rope and equalise the 
load on the engine as far as the rope is concerned, &c. 
These means, however, do not commend themselves to 
those who wish to wind from great depths—taking one 
factor only, the size of the drum, for instance. With 
round ropes this becomes an alarming obstacle. Takeasan 
example the winding plant recently constructed for the 
Tamarack Mining Company. The drum is partly conical, 
partly cylindrical, 25ft. in diameter, 24ft. 6in. in length, 
weighs with its shaft 300,000 Ib., and has a capacity for 
6000ft. of lin. rope. To work it four steam cylinders 
are required, each measuring 34in. by 60in., the whole 
plant making a formidable structure. With a flat rope 
and reel this would not be the case, but then flat ropes are 


| 
4 
| 
/ \ 
s | / 
| | 


182 


THE ENGINEER 


Fes. 22, 1901 


| 
not generally approved of. Hence, long before Mr. | in sinking and was too small for ordinary winding tackle. 
Morgans’ invention, many suggestions were made to The principle involved in this plant is set forth in Figs. 1 
overcome the difficulties of the heavy drum and its and2. Fig. 1 shows its general arrangement, with the 


concomitant disadvantages, and of these contrivances the | winding rope passing from below the driving pulley over | 
Koepe and the Whiting systems are those most pro- | one of the pulleys in the head gear, whilst the other brake curbs used for a io plant at Walsall Wood 


minent at the present time. The Koepe system, intro- | pulley receives the rope from the top of the driving pulley; | Colliery. For Figs. 1, 2, an 


| 
| to take the winding rope well and minimise the chances 
of its slipping. 

Fig. 8 shows the cross section of a rim segment of 


/a similar construction, with a rope groove and two 


8, we are indebted to Mr. 


duced into Germany some thirty years ago in its original an advantageous arrangement that ensures amaximum |} H. W. Hughes, of Dudley, and they refer to the 
form, which it has practically retained, had in the place are of contact on the driving pulley is to have the head- last-named plant; in this instance the winding pulley 


of the drum a single- 
grooved pulley and two 
head gear pulleys; a 
single winding rope was 
employed, and it passed 
from one cage . over its 
head-gear pulley, round 
the winding pulley, over 
the second head-gear pul- 
ley to the second cage, 
whilst beneath the cages 
a balance rope was used 
connecting them together 
and passing round a pul- 
ley at the bottom of the 


shaft, by which means 
the descending rope, cage, 
and empty. wagons ba- 
lanced those ascending, 
thus leaving the weight 
of coal or other mineral. 
as the only and constant 
load against the engine 
throughout the wind. 

The balance rope, how- 
ever, is not a peculiarity 
of this system, but is 
otherwise in use, as 
already noted; and, in 
fact, may be used with 
Mr. Morgans’ and other 
systems. The Koepe sys- 
tem has its advantages ; 
with the pulley in place 
of the bulky heavy drum, 
smaller engines placed 
closer together with a 
shorter crank shaft may 
be used. The engine- 
house, too, may be 
smaller; only one rope 
need be used for winding, 
which always coils round 
the same diameter, and 
is subject to uniform 
flexure, avoiding the bane- 
ful influence of irregular 
bending; there should, moreover, be no “ angling,” and the 
load is uniform throughout the wind. An objection to itin 
its original form was the liability of the rope to slip; and, 
further, when the cages rested on the stops, the weight 
being taken off the rope, it no longer had sufficient 
adhesion on the motive pulley to enable the load to be re- 
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Fig. 2 Fig. 


KOEPE WINDING GEAR 


1 


| gear pulleys one above the other, the upper one receiving 
| the rope from below the winding pulley. The two ends 
| of the winding rope are secured to the two cages respec- 
| tively by bridle ‘chains, whilst the balance rope is 
| suspended under the cages also by bridle chains, and at 
| the pit bottom passes round a guiding jockey pulley which 


|is 20ft. diameter at the bottom of the groove, and 
20ft. 9in. at the break curb; the segments are carried by 
tubular cast iron arms, turned at their base, and fitted 
| into bored seats in a cast iron boss made to receive them. 
| Power is furnished by a pair of 24in. cylinders, with a 
| 4ft. 6in. stroke, the depth of the shaft 1650ft., the dura- 
| tion of the wind 83 to 35 seconds, and the output 100 
' tons an hour. The head gear palleye are 14ft.in diameter 
and 5ft. apart ; the jockey pulley is 5ft. in diameter, and 
| requires a special rope for balancing for this reason. At 
Walsall Wood packing the groove of the winding drum 
has put an end to the slipping, which is also the case 
elsewhere, inasmuch as with careful manipulation of the 
engine, and a proper rope lubricant—American mineral 
oil and Archangel tar in equal proportions is preferred— 
only slight slip ensues, and is easily adjusted on the indi- 
| cator. Wetness, ice, or frost on the rope, bad lubrication, 
and carelessness at the engine, are conducive to slipping. 
The ropes last well because there is no “angling,” no 
‘severe bending, and the stress on the rope is fairly 
constant; with proper precautions the ropes can 
| changed without much difficulty or great delay, although 
| longer than in ordinary practice. The particulars of the 
| Sneyd engine and its performance are given in the 
| second column of Table I., and it will be seen that excellent 
| work can be done with a comparatively small engine ; and 
inasmuch as the load is constant maximum power can be 
maintained throughout the wind, and a much greater 
economy of steam effected than when the load is con- 
stantly varying, asin unbalanced winding. Overwinding 
is less likely to cause serious damage in this than in 
any other system, because as soon as the descending 
cage reached the buffer beams at the bottom of the 
shaft, the balance rope would exercise a restraining 
influence in the ascending cage, the winding rope would 
also slacken and sag in the groove of the winding 
pulley and lose its grip hence no safety hooks are 
required—in fact, would be undesirable, and overwinding 
in fact, is scarcely possible. 

With regard to the suggested danger of both cages 
being precipitated down the shaft in case of the breaking of 
the rope, no such accident has ever been recorded; 
besides, safety catches are applicable. Moreover, break- 
age of rope is not so likely to occur in this instance as 
when the cage is rigidly attached to the winding drum, 
for then in the case of an obstruction something has to 
go, either the rope or the guides or something else in the 
shaft; but in the Koepe practice, in case of an obstruction, 
the friction of the total load alone has to be overcome, 
and this is much less than the breaking load of the rope: 
so long before the rope can break the driving pulley 
| would be running under the rope and would shut off 
' steam; and cases of rupture due to the weakening of the 
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started. There also was difficulty in re-capping the ropes, 
and more serious still was the probability that in case of 
injury to the winding rope, both cages would be precipitated 
down the pit. These objections have since been overcome to 
some extent, and consequently the system has some vogue 
in Germany, but has not gained ground here; neverthe- 
less, one of the oldest installations is in this country at 
Sneyd colliery, Burslem; it was introduced there seven- 
teen years ago to utilise an engine that had been used 
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Figs. 4, 5 and 6-KOEPE SYSTEM AT A GERMAN COLLIERY 


is free to move up and down and*helps to keep the 
balance rope taut. The winding is effected by the fric- 
tion generated between the rope and the driving pulley, 
which is secured to the crank shaft of the engine. The 
construction of this pulley is therefore of importance at 
Sneyd colliery; it consists of a ring of east iron 
segments built up on an ordinary drum in such a manner 
| as to form a V grooved pulley’ with an angle of 21} 
degrees, and with the tread lined with hempen rope, so as 


| rope are not likely to occur where proper inspection is in’ 
| Vogue. 

_ Turning now to the German practice of the Koepe 
| system, although recognising the advantage of having the 
| pulleys in the pit-head gear set one above the other, thus 
avoiding angling and unnecessary wear of the rope, and 
| other advantages already pointed out, yet the Germans 


Seay the side-by-side arrangement of these pulleys 
even 5ft. or 6ft. apart, and so shorten the lives of their 
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ropes. Figs. 4, 5, and 6 show a German installation with 
Koepe’s safety catch arrangement to prevent fall of the 
cages. The Germans do not use a pulley for the balance 
rope at the bottom of the shaft, but simply let it hang 
in a vertical framework or casing to guide it. The con- 
struction of the driving pulley has received some atten- 
tion in Germany. Generally the hub is cast iron, the 
arms of rolled joists, the ring of wrought iron segments, 
the rope path of hornbeam, and there is a double brake 
face, which, however, as seen in Fig. 6, may be supple- 
mented by other biaking arrangements. Tigs. 7 and 8 
illustrate a German driving pulley for the Koepe system, 
with a hornbeam rope path, two brake curbs, and other- 
wise as just set forth. The dimensions are in millimetres. 
Large and heavy driving pulleys are advocated both for the 
preservation of the rope and the better adhesion of the 
load. The tendency to slip is also diminished by increasing 


PATENT LAW IN 1900. 


A GLANCE through the Patent Law Reports for 1900 
reveals the fact that, although there has been a good volume 
of patent litigation during the past year, a large proportion of 
the more interesting cases have relation to only a few 
patented inventions. If costly and prolonged inquiries with 
regard to the ownership and validity of inventions are a sure 
criterion of their merit in the eyes of commercial men, the 
value of saccharin, of incandescent gas burners, and pneumatic 
tires, must still be great indeed. : 

It would be difficult in the space at our disposal to enume- 
rate all the decisions which were arrived at during late years. 
Some of these are of interest only to the Jawyer; while 
others, even in a digested form, are too abstruse to be under- 
stood by persons who are not specialists in the subjects of 
which they treat. There are, however, one or two cases 
involving inquiries as to novelty, the measure of damages, and 


the dead Joad as well as the are of contact. To take up | the effect of en injunction, with which we should like to 
slack rope from the stretching of the winding rope, the | deal. 
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Figs. 7 and 8—KOEPE WINDING PULLEY AT A GERMAN COLLIERY 


Germans use a tightening link a yard long with right 
and left-handed threads. At Sneyd for the same purpose 
they use nine links of chain, which are taken up as re- 
quired. In Table I. a few particulars relating to the 
Koepe system of winding are cet forth :— 


TABLE I. 
| Koepe system. Comparison in 
same mine. 
Particulars, ale A 
| Englis erman | | 
| example.| example.| Koepe. | Drums. 
Depth of shaft, ft... 1110 2630 2465 2465 
Useful load, cwt. ... ... 2 |° 87 87 
Weight of ropes, cewt. ... 42 | 127 - 
Weight of cages, &c., cwt..... 34 | 88 -- 
Weight of tubs, cwt. ... ...| 18 | 53 
Number of cylinders ... ..| 2 | 2 ae 
Distance apart, ft... ... — | — | 14°75! 2 
Diameter of cylinder, in. 16 | 41°3 | 41°38 | 48 
Diameter of driving pulley or ae 
drums, ... 9°84 | 26°25) 26°25) 20°65 
Width of driving pulley or | | | 
Weight of driving pulley, cwt. — 512 — | — 
Diameter of rope, in. ... ...| 1°11 2 
Material of tread ... Hempen, Horn-| — | — 
rope beam | | 
Rate of winding, ft. per sec.| 29+ — 


* Each drum is of this width. t Walsall Wood rate is 47ft. to £0ft. 


Briefly, by the Koepe system the winding can be done 
more economically, with comparatively small engines and 
plant and with less liability to overwind than with drums, 
but there is the danger attendant on the rope breaking, 
the extra trouble in capping the ropes, the extra stress on 
the cappings, the slipping, and the unsuitability of the sys- 
tem for lowering or raising heavy loads such as are occa- 
sionally required to be dealt with at mines ; and somehow 
these disadvantages have stood in the way of its more 
extensive employment, and have even Jed to its replace- 
ment by another system in some instances. 


CoaL.—In some quarters the opinion is expressed that coal prices 
have now reached a stable basis, -if not actual bottom. We 
do not share that opinion. ‘The. scarcity of orders is painfully 
apparent in comparison with the pressure of last year, and 
while all the producing centres will soon be competing hotly 
for such foreign business as may be, the home consumption 
is steadily declining. The end of the winter is already within sight, 
and week by week the home consumption for household and gas- 
making purposes grows less. With the end of the winter comes 
the resumption of the shipping season for the North of Europe, but 
the stocks at all the usual coal ports in Europe are still so large 
that grave fears are entertained of the ability of the holders to 
stand the financial strain of the great decline in value. The 
shipping season will, therefore, be a slack one as far as Europe is 
concerned, and the requirements for South Africa and the ocean 
coaling stations are Lecoming normal. As for the industrial 
consumption in Europe, that will certainly be less than last year, 
for the iron and steel trades of Germany, France, and Belgium are 
even more depressed than our own. We are of upinion, then, that 
coal bas still a good way further to come back, and that’ it is idle 
and foolish of the miners of either Scotland or England to resist an 
adjustment of wages to the altered situation, or to imagine that 
by restricting their labour, and thus increasing the first cost of 
coal, they can ward off the inevitable. We do not anticipate any 
labour troubles at the mines in the immediate future, but we doubt 


if the year will be got over without some,—,Statist, 


In the case of Cooper and Co. (Birmingham), Limited, 
v. Baedeker (17 RPC. 209) February 23rd, 19uv, letters 
patent had been granted in 1894 for an invention of “ Im- 
provements in felt handles for velocipedes, golf sticks, and 
for other articles, arid in the manufacture of the said 
handles;” the owners of the patent in 1898 brought an action 
for infringement of the same. The first claim of the specifi- 
cation was “ making felt handles for velocipedes, golf sticks, 
tennis rackets, and other articles, by first grooving a piece of 
sheet felt longitudinally at intervals, then bending the same 
and securing the meeting edges together so as to form a felt 
cylinder grooved from end to end on the outside, which is or 
is not afterwards reduced towards the ends, all substantially 
as set forth ;” the other claims being claims for the handles 
‘“‘made from sheet felt grooved longitudinally at intervals 
and bent into a cylinder with the grooves outside, &c.” The 
defendant, who sold handles made from sheet felt bent into 
a cylinder and afterwards grooved longitudinally, denied in- 
fringement, and alleged the invalidity of the patent on the 
grounds—inter alia—of want of novelty and want of subject- 
matter. It appeared that felt handles for the same purposes 
were old, but had been made out of a solid block of felt by 
boring and turning the same, and such handles had been 
grooved. It was alleged that a considerable economy was 
effected by the use of sheet felt, and a large sale of the 
patented handles was proved. It was decided that the patent 
was invalid for want both of novelty and invention, and that, 
even if valid, the defendant had not infringed, as grooving 
before bending the felt was of the essence of the invention. 
This decision was affirmed on appeal. 

Several important cases with reference to the ‘“ measure of 
damages” in patent actions were decided in the course of 
last year. This problem is one of ever increasing difficulty 
and importance, having regard to the complicated nature of 
many of the modern patents. 

In the British Insulated Wire Company v. the Dublin 
United Tramways Company and others (1900), 1 Ch., Ir. 287, 
the plaintiffs were the owners of a patent of the United 
Kingdom for the improvements in the insulation of electric 
cables. The defendant ccmpany entered into a contract, 
during the continuance of the patent, with an American 
company for the supply of cables similar to those protected 
by the patent, some of which were delivered to the defendant 
company during the continuance of the patent, the remainder 
being delivered after its expiration. It was conceded at the 
trial that the delivery of cables by the American company to 
the defendants during the continuance of the patent 
constituted an infringement, but a question arose as to how 
the damages were to be measured. It was decided that the 
damages should be awarded only upon the cables actually 
delivered during the continuance of the patent, and should 
not be extended to the whole profit which might have been 
made if the contract had been entered into with the 
plaintiffs instead of with the American company. 

In the case of Gavioli et Cie. v. Shipton (17 R.P.C. 151) a 
somewhat novel principle relating to the measurement of 
damages in patent actions was laid down. Judgment had 
been given in an action forinfringement, and an inquiry as to 
damages had been ordered. The patent was for “ Improve- 
ments in Mechanical Musical Instruments.” The only in- 
fringing instrument complained of was an organ purchased 
by the defendants from a third party, which had been fitted 
with the patented parts; this organ had been used by the 
defendants in their business on sixteen days. The plaintiffs 
claimed £271 10s. damages, this being the average profit made 
by the plaintiffs in transforming an organ and fitting it with 
the particular parts. The price charged by the plaintiffs on 


sale of this organ so fitted was £500. The defendants filed 
evidence to show that their means would not have allowed 
them to pay such a price, and therefore that they would not 
have purchased an organ from the plaintiffs, . They contended 


that the plaintiffs had suffered no pecuniary loss. The Master 
certified that the plaintifis had sustained no damage by 
reason of the infringement, and the Court (Mr. Justice 
Byrne) upheld the decision, saying that there was no evidence 
that the plaintifis had suffered any pecuniary loss by reason 
of the defendant’s use, and the application would be dismissed 
with costs, including the cost of the inquiry. 

Where, however, the infringing article is used by the 
defendants in connection with cheaper apparatus than that 
to which it is applied by the patentee, he must apparently 
pay damages estimated upon the assumption that the article 
is used as the plaintiffs’ would use it. In Dunlop v. Green 
(17 R.P.C., 234), judgment had been given for the plaintiffs 
for infringement of the Welsh patent. The judgment 
included an inquiry as to damages. These having been 
assessed at £163 15s., the defendant sought to vary the 
certificate on the ground that the tires made by him were 
fitted to low-grade machines, and that although they were 
infringements they would not come into competition with 
the plaintiffs’ tires, which the defendant alleged to be too 
expensive for fitting to low-grade machines. ‘ne plaintiffs 
in answer to this alleged that their tires were fitted to all 
grades of machines. It was decided that damages had been 
assessed upon a proper basis. 

The extraordinary expense of defending an action for 
infringement which may be brought, although the same 
article has been proved to be no infringement in a former 
case, will sometimes tempt the defendant to endeavour to 
obtain a stay of .proceedings on the ground that the prior 
action has resulted adversely to the plaintiffs. The futility 
of such a course was demonstrated in the case of Dunlop 
Pneumatic Tyre Company v. Rimington (17 R.P.C., 665). 
There an action was brought for,infringement of a certain 
patent. The defendants applied fo have the claim struck cut 
on the grounds (a) that in a former action the alleged 
infringing article had been declared to be no infringement ; 
(b) that as they were agents for the defendants in the former 
action they would have been bound by any injunction which 
might have been obtained in the former action. It was 
decided that the second action must go on, as it had not 
been established that the defendants would have been bound 
by the judgment in the earlier action. 

The important question whether a master is the patentee 
of the inventions of his workman arose in a concrete form in 
the case of Marshall and Naylor’s patent (17 R.P.C. 553.) 
In that case a workman presented a petition for revocation 
of a patent granted to two of the directors of a company in 
1898, on the ground that he was the first and true inventor, 
and that they had obtained the grant in fraud of his rights. 
While the workman was in the employ of the company, he 
had been asked to invent a tap which would, by the introduc- 
tion of steam into cold water, give hot, warm, or cold water, 
as required. He worked up the invention, made the drawings 
and models, and perfected the tap in all details. He was 
paid £10 for overwork by one of thedirectors. It was decided 
that the directors were not the first and true inventors, and 
that their patent must be revoked; and that they had 
—" the invention from the workman in fraud of his 
rights. 

It would seem that this decision was based upon the fact 
that the directors had merely employed the workman to 
make the tap, without suggesting any method whereby it 
could be made perfect ; for it is settled law that if a work- 
man is employed by an inventor to make a model for the 
purpose of carrying out his invention, and the werkman 
suggests improvements in detail of the machine which are 
adopted in the machine or model as completed, those sugges- 
tions are the property of his employer, and the workman 
cannot afterwards take out a patent for them. (See the 
remarks of Davy, 8.G., in David’s case, Griff. A.P.C. 26.) 

Where judgment is given against the infringer of a patent, 
an account of the profits which he has been making has 
generally to be delivered to the plaintiff. For the purpose of 
ascertaining such profits, the plaintiff is entitled to have 
inspection of the defendant’s books, and it has sometimes 
been a question whether an order for this purpose includes 
the right of ascertaining the names of the defendant's 
customers. It was decided, in the case of the Saccharin 
Corporation, Limited, v. Chemicals and Drugs Company 
(17 R.P.C., 612), that the plaintifis are entitled to such a 
disclosure. The importance of this right becomes apparent 
when we consider that the plaintifis will probably find the 
names of other infringers of their patents in the list. 

Two cases relating to the enforcement of the orders of the 
Court are worthy of notice. The ultimate remedy of a 
patentee whose righis are infringed is to haye the defendant 
“committed” for breach of an injunction. Where an injunc- 
tion has been granted, the defendant is bound thereby, 
although it has not been formally served upon him. Lord 
Justice Romer, in the caseof the Incandescent Gas Light Com- 
pany v. Riemir (17 R.P.C., 378), said, “‘ If there is an injunc- 
tion granted against a defendant, restraining him from doing 
certain acts, and he is aware of it, he certainly cannot think 
that he can with impunity break that injunction because 
time has not elapsed for an order to be properly drawn up 
and served upon him. He is not, so to speak, between the 
date of the order and the date on which the order can be 
drawn up and served upon him, to set at defiance the order of 
the Court. There can be no doubt as to the jurisdiction of 
the Court to commit a man who knowingly breaks an 
injunction which has been granted, to his knowledge, 
restraining him from doing an act, if he wilfully breaks it 
before an order is drawn up and served upon him.” 

The order usually restrains the defendant, “his agents, 
and servants,” from infringing the plaintiff's patent. If the 
plaintiff finds that a “‘ servant or agent” of the defendant is 
disobeying the order of the Court, and if he desires to restrain 
him from so doing, an order for committal can only be 
obtained by proving to the satisfaction of the Court that 
the party in fault is the servant or agent of the original 
defendant. In the case of the Incandescent Gas Light Com- 
pany v. T. Sluce and Co. (17 R.P.C., 173), an appeal was 
made by one who was not a party to the action against an 
order committing him to prison for breach of injunction. 
At the hearing of the appeal it was held that on the evidence 
it was not proved that the appellant was a servant of or 
aiding and abetting any person who had been enjoined, and 
that the order for committal must be discharged with costs. 


THE INstITUTE oF SANITARY ENGINEERS ([NCORPORATED).—At 
a meeting of the Election Committee held on the 13th inst., the 
following gentlemen were elected :—Members: H. J. S. Abrams, 
London ; W. N. Cosgrave, Straits Settlements; T. A. Croghan, 
Buxton; J. E. Scott, Newcastle-on-Tyne. Associates: G. W, 
Bird, Ripley ; A. E, W. Blissett, Clifton; W. T, Mansfie'd, 
London ; J. J. Pratt, Hillingdon, 
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The Mechanical Triumphs of th2 Ancient Egyptians. By 
Commander Barper, U.S.N. (retired). London: Kegan 
Paul, Trench, Triibner, and Co., Limited. 1900. 

Lives there an engineer so little under the influence of 
the mysterious past, and so little impressed by the stu- 
pendous works of the ancients, that he has never asked 
himself how this stone was transported, this obelisk 
raised, this temple excavated. If such there be, to him 
Commander Barber has nothing to say ; but to those, and 
we are pleased to think that their name is legion, who 
have admired and pondered the living records of dead 
Egypt, much food for thought may be found in this little 
volume. The plan which the author has adopted is logi- 
cal‘ and synthetical. He has taken as his basis the 
mechanical knowledge of the Egyptians as displayed on 
their monuments, or with which it is safe to presume 
that they had acquaintance. These powers are 
not numerous. They are the lever, exemplified in 
the weighing balance, used in the judgment of the 
soul; the inclined plane, of which actual remnants 
remain; and the twisted cord, shown in pictures of ships. 
Commander Barber is prepared to add the windlass, 
which is not inherently improbable, and the screw jack, 
and it would apparently take no great pressure to persuade 
him that the hydraulic jack was also in the hands of the 
ancient engineers. We find it difficult to conceive that 
they possessed either of the latter. The author bases his 
contention on the fact that the screw jack was known to 
the Romans and Greeks, who are supposed to have 
received it from the Egyptians ; and the possibility that 
Archimedes was acquainted with the hydraulic press 
because he enunciated the fundamental principles of 
hydrostatics is considered by the author to be sufficient 
reason for not rejecting the idea that the Egyptians used 
the hydraulic jack too hastily. The essayist, moreover, 
finds it impossible to conceive any other method by 
which the huge sarcophagi of the sacred bulls could have 
been moved within the restricted space of the tombs at 
Saqqarah without the aid of the screw. This is surely 
begging the question, and we shall endeavour to show that 
other means less inherently improbable than the screw 
might have been employed for the purpose. We have 
omitted the pulley from list of powers because it also is not 
fully established. Commander Barber’s argument to show 
that the Egyptians possessed it is novel and ingenious; 
unfortunately it is only deductive, and being based on 
data which are also deductive, it cannot be regarded as 
definitely proved. It is, nevertheless, a valuable contri- 
bution to the study. Briefly it is this. Certain ships of 
Queen Habasoo, 1600 B.c., are represented on the walls 
of Deir el Bahri. ‘ They had sails apparently about S0ft. 
long and 25ft. high. The supporting yard and gear com- 
plete would weigh, it is estimated, some 1800 lb., thirty 
men in all pulling on two ropes, both of which change 
direction twice, lift this sail. Commander Barber calcu- 
lates that this might be done with single well-greased 
pulleys, but not otherwise. On the same pictures the 
use of twisted rope is shown in the form of a huge truss 
passing lengthwise of the ship, supported on crutches 
in the middle, and twisted by levers to prevent the ship 
with its raised poop and prow from hogging. 

But the greatest power at the hands of Egyptian kings 
and chiefs was “‘myriads of workmen, properly directed.” 
This is now the generally accepted view, aid Commander 
Barber has amply shown that when properly drilled, and 
when the road is especially prepared, there is no monolith 
of ancient Egypt which could not have been transported 
in this manner. In conjunction with the inclined plane, 
it provided the means for the building of the core of the 
pyramids, the transportation of huge blocks or carved 
tigures from the quarries, the raising of obelisks, and 
other engineering works of thousands of years before the 
dawn of the Christian era. We cannot enter into the 
essayist’s arguments to show the wisdom of using human 
power, nor his calculations of the conditions under 
which it could alone be successful; but we must 
recommend all who are interested in such things to 
study his pages. The question of raising the peculiar- 
shaped casing blocks and completing the summit of the 
pyramids has always presented peculiar difficulties, not 
lightened by Herodotus’s statement that a machine made 
of a few pieces of wood was employed. It is unnecessary 
to remark that Herodotus has been found fairly un- 
trustworthy ; and there would be no obligation to devise 
a special machine for the purpose if other means could 
be shown. This, however, has up to the present been 
deemed impossible, except on the heroic assumption that 
the blocks were placed, like all the other members of the 
pyramid, and wrought to shape afterwards, and the 
author therefore reviews the various forms of machines 
which have been suggested, advancing as his own opinion 
that a sort of crane resembling the shadoof was employed. 
This does not seem fundamentally improbable. But the 
problem must await the discovery of a wall picture for 
solution, because, like many other similar puzzles, several 
answers suggest themselves, and it is impossible to say 
in which direction lies the balance of probability. It 
may be remarked that the method, whatever it was, was 
regarded as a valuable secret, or the reason for its non- 
appearance on the tombs and elsewhere would be un- 
accountable, unless, indeed, the method was so simple as 
not to be accounted worthy of record. The whole ques- 
tion is very ably treated in the essay. ; 

On the tools of the ancient Egyptians the author has 
not very much to say; there is, indeed, but little to be 
said; but drawing on Indian methods, he inclines to the 
opinion that the principal carving tool was a round 
pointed chisel, struck by a metalhammer. As to drilling, 
he appears to accept Prof. Petrie’s statement that metal 
tubes set with precious stones were employed. We 
think that in this connection Mr. Macguire’s investigations 
into the primitive methods of drilling, printed in the 
report of the Smithsonian Museum for 1894, are worth 
consideration. He contends that nothing but metal 
tubes fed with quartz sand or emery were employed, and 


he sees in the illustrations, generally known as the 
worship of the Nile gods, which ornament the bases of 
chairs and ottomans, a conventional representation of a 
strap drill and disc, seeirig in the lotus plants a form of 
brace, and in the peculiar’ heart-shaped piece near the 
point of the drill a guide. The strap was fastened to 
the spindle so that the two workmen pulled together. 
He appears to have successfully drilled hard stones by 
a simple machine made on these lines. : His arguments 
are not, to our mind, conclusive by any means, but 
they are nevertheless well worth study. 

‘A power of which the ancient Egyptians must have 
had knowledge was the expansion of metals by heat. It 
is impossible to suppose that a nation which could work 
in metals in the way that tney did could have long failed 
to observe a fact so obvious. Is it then not possible 
that they employed it as a mechanical power? Time, it 
must be remembered, was of comparatively little impor- 
tance, and the fact that only a very small movement 
could be produced for each heating or cooling of the bar 
would not stand in the way of its use in such confined 
places as the Tombs of the Bulls. At any rate, it seems 
more probable than the presumption that the screw was 
known to them. The toggle also suggests itself as a 
power which might have been applied in limited spaces, 
possibly in conjunction with a twisted cord, and the 
expansion of wetted wood is believed to have been largely 
employed in the quarries—a point, by the way, which 
Commander Barber considers questionable. 

The author of this essay is widely read in Eastern lore, 
and he is thus able to bring invaluable collateral evidence 
to lend weight to many of his theories, and at the same 
time to give a living interest to his essay. It is a little 
book which no Egyptologists can afford to ignore, and 
from the perusal of which no engineer could arise without 
benefit. 


Report of the Nicaraguan Canal Commission, 1897-99. With 
an Atlas. Baltimore: The Freidenwald Company. 
Interoceanic Canal: Additional Report presented by Mr. 

Morgan to the United States Senate, January 7th, 1901, 

from the Committee on Interoceanic Canals. Washington: 

Government Printing-office. 

For their courtesy in forwarding the above-named publica- 
tions, we have to thank Rear-Admiral Walker, the presi- 
dent of the Nicaragua Canal and Isthmian Canal 
Commissions, and the United States Department of 
State. The handsome volumes printed in Baltimore are 
the outcome of the appointment in June, 1897, of three 
commissioners to continue the surveys and examinations 
authorised by an Act of Congress two years earlier ‘ into 
the proper route, the feasibility and cost of construction 
of the Nicaragua Canal, with the view of making com- 
plete plans for the entire work of construction.” They 
have, therefore, no statutory connection with the Isthmian 
Canal Commission, nominated early last year, whose 
preliminary report was transmitted to Congress on 
December 4th. Nevertheless, it will be found, when the 
final report appears, that the last-mentioned Commission 
owes much, so far as the Nicaragua project is concerned, 
to the labours and conclusions of its predecessor. 

Judged from a literary standpoint, the report of the 
Walker Commission is entitled to the highest praise. 
It appears in fhe guise of two handsome volumes, of 
which the second, perhaps more properly described as a 
portfolio, is exclusively devoted to maps, profiles, ana 
tables of quantities relating to the various Nicaragua 
routes. The maps especially are of elaborate character, 
and models of careful colouring and printing; one of their 
number, contained in twenty large sheets, shows the pro- 
jected lines of the canal on the remarkable scale of 1500ft. 
to the inch. The other volume consists of more than 500 
large pages, irrespective of maps, plates, and diagrams ; 
an elaborate report on the geology ofthe Nicaragua route 
accounts for over 100 pages, the hydrography of the 
region claims no fewer than 150, precise levels are dis- 
cussed in 40, reports from chief and assistant engineers 
monopolise 150, while not a few are devoted toa more than 
ordinarily comprehensive index, and very complete tables 
of contents. The compilation affords abundant proof 
that, in many directions, the investigations conducted 
under the auspices of the Walker Commission were 
not only pursued in a scientific spirit, but also exhaustive 
in result. The various routes which have from time to 
time been recommended in connection with the great 
enterprise have been re-surveyed with obviously pains- 
taking minuteness ; we are told much that is interesting, 
and it may be hoped trustworthy, concerning the geology 
and hydrography of the region; and in the reports of the 
chief and assistant engineers attached to the Commission 
there may be found much new, valuable, and instructive 
data. Something more, however, is required before we 
can confess ourselves absolutely convinced that the 
Nicaragua scheme, even in its latest amended form, 
merits all the lavish encomiums of its supporters. For 
instance, we arc unable to avoid the conclusion that 
there appears a marked inclination to avoid definite plans 
for the construction of the Boca San Carlos dam, 
described by the Isthmian Canal Commission as “ the 
most difficult engineering work in connection with the 
project.” Fortified by a decidedly optimistic report from 
Dr. Charles Willard Hayes, of the United States Geolo- 
gical Survey, the Commission of 1897-9 dismisses with 
comparatively brief mention the question of earthquakes. 
Regarding these, Dr. Hayes is in perfect accord with 
Major C. E. Dutton, who reported on the subject in 1895, 
and arrived at the conclusion that “the risk of serious 
injury by seismic influences is so small that it ought to 
be neglected.” 

The bulky volume entitled Interoceanic Canal” 
should prove invaluable to the future historian of the 
question, for it contains not only the report of the Senate 
Committee, to whom we owe it, but also, as an appendix, 
‘“‘all the facts and suggestions of real value that they 
have been able to obtain relating to an Isthmian Canal, 
and the question of local and international law, and our 


treaty engagements and obligations relating to such canal, 
that have been the subjects of reports from committees 
of the Senate during the fifty-sixth—the present—Con- 
gress, and the examination of witnesses, and also the 
evidence contained in public documents and in the reports 
of the Isthmian Canal Commission.” We have perused 
with especial interest the evidence of witnesses’ repre- 
senting the New Panama Company, and the not invari- 
ably fair or dignified comments thereon in which American 
legislators have indulged. We do not, however, propose 
to dwell upon these and other controversial matters; we 
prefer to place the volume aside with a deserved expres- 
sion of praise for its comprehensive and convenient 
character. 


PRIME MOVERS AT THE PARIS EXHIBITION. 
No. XIX, 
AUSTRIAN SECTION: F, RINGHOFFER, 

OnE of the very neatest steam engine designs in the 
Exhibition was that of the “ Erste Briinner Maschinen- 
fabriks Gesellschaft,” of Briinn, in Austria, which has been 
fully described and illustratedalready. Near this also stood 
the large triple-expansion vertical pumping engine of the 
Hungarian Worthington Company, of Buda Pesth. This 
excellent piece of work we propose shortly to fully 
illustrate and describe. Another fine vertical engine 
of great size in the Austrian Section was that exhibited 
by F. Ringhoffer, whose works are outside Prague. 
This engine ran daily from the middle of June, assisting 
in the general supply of electric current for the Exhibi- 
tion. It is a triple - expansion condensing engine, 
with four cylinders. The somewhat uncommon arrange- 
ment is adopted of duplicating the high-pressure cylinder 
instead of the low-pressure. This, of course, leads to 
a specially large diameter for the low-pressure in pro- 
portion to the stroke. The two high-pressure are placed 
tandem on the top of the two other cylinders. Each 
small cylinder has a diameter of 550 mm.; that of the 
middle cylinder is 1150 mm., and that of the low-pressure, 
1650 mm. These diameters give the volume of the middle 
cylinder 2-2 times the high-pressure cylinder volume ; 
and that of the third cylinder is over twice that of 
the middle cylinder. The stroke is 900 mm. The speed 
being 95 revolutions per minute, the mean piston velocity 
is 171 metres = 570ft. per minute. 

With this speed and 12 atmospheres steam pressure, 
the normal indicated horse-power is 1600, this corre- 
sponding to a cut-off of -195. This means a total ratio 
of expansion of 23. With later cut-off in the small 
cylinders and the same initial pressure the horse-power 
can be raised to 2000. 

The two cranks are 90 deg. apart, that under the low- 
pressure cylinder leading. The dynamo, which the 
engine drives, is placed on the crank shafts between the 
cranks. It is a continuous-current machine, developing 
1800 ampéres at 550 volts, or 990 kilowatts = 1320 
horse-power. This position of the dynamo between the 
cranks means, in the case of a vertical engine, a very 
different amount of influence exerted by the dynamo 
upon the general arrangement of the engine parts than 
in the case of a horizontal engine. 

On page 192 is given a photographic view showing 
very clearly the general arrangement, and in a future 
issue will be given a sectional elevation through the shaft 
and all four cylinders, and an end elevation showing the 
valve gear. 

(To be continued.) 


THE RAPID PRODUCTION OF STEEL 
ENGRAVINGS. 

For certain classes of illustration the steel engraving has 
long since given way before the introduction of cheaper and 
more rapid methods. Especially is this the case where to 
speed of production has to be added large quantities. Not- 
withstanding the development which has taken place in the 
many mechanical processes for artistic effects, the engraved 
steel plate can hold its own with most. Two great draw- 
backs have hitherto accompanied its use. First, the length 
of time necessary to produce the plate itself; and, secondly, 
the slow method of printing which its use necessitated. A 
new process for producing by mechanical means steel die 
plates, and a rapid power press for taking impressions there- 
from, have now been invented, and have been put into 
practical operation with good results. By means of the 
Johnston die press, steel-plate prints which were formerly 
turned out by hand presses at the rate of a few hundreds a 
day, can now be produced at a rate of over 1000 per hour. 
The method of producing the plates by mechanical means is 
not made public ; but, we are informed, the most elaborate 
design can be engraved at a reasonable cost within from 
twelve to forty-eight hours, while the plate can afterwards 
be hardened so as.to be capable of prolonged runs. The 
principal feature of the press is the means of producing a 
quick rebound blow which ensures equal pressure being given 
to each impression, regardless of the thickness of the material 
printed upon. The plate is carried in an arm rectangular to 
the plunger, and in addition to a vertical motion derived 
from suitable gearing from the first motion shaft, has also 
imparted to it before each impression a rotary movement 
through the arc of a circle. During this movement it is 
brought first into contact with the surface of a specially 
designed inking roller; and, secondly, into rubbing contact 
with a wiper for removing surplus ink; the surface of this 
wiper is flexible, and capable of automatically adjusting itself 
to any uneven portions of the plate. It is made of paper with 
a highly-glazed. surface and ,runs oyer. rollers, -the~ pressure 
put upon the plate being adjustable by the operator without 
stopping the press. So far, these machines have been made 
to take plates with dimensions not exceeding 9in. by 13in., 
but there appears to be no insuperable difficulty to the 
manufacture of larger machines. The Johnston die press is 
made by the Machinery Trust, Limited, 189, Fleet-street, 
London, in whose hands the process for producing the plates 
has also been placed. 


Ture Government of India have circulated a draft of 
modifications suggested to the general rules and regulations as 
suitable for a uniform system of signalling. : 


Fes. 22, 1901 


THE ENGINEER 


GLASGOW EXHIBITION—VIEW DOWN MACHINERY HALL 


GLASGOW INTERNATIONAL EXHIBITION, 
No. J. 
THE MACHINERY SECTION, 

More than two years have elapsed since the project 
of organising an International Exhibition in Glasgow in 
1901 was decided upon, and during that interval the 
Executive Council have worked most assiduously to 
perfect the details of the undertaking. There is now 
reason to believe that it will not only be several times 
larger, in respect of buildings and outside ground, than 
Glasgow’s most successful Exhibition of 1888, but that it 
will be as comprehensive and genuinely interesting as 
any International Exhibition ever held in 
the United Kingdom. Even now, with 


occupying them, e.g., Russia, Japan Arabia, Canada. | 
The total area covered by the buildings, apart from Fine | 


| Art Buildings and Concert Hall, approaches 60,000 square 


yards; the Industrial Section appropriating 26,000 square 
yards, the Machinery Section — including boiler and 
dynamo houses—20,400 square yards, and the Grand 
Avenue, 8400 square yards. 

The Exhibition buildings, which are from the design of | 
Mr. James Miller, I.A., Glasgow, are conceived in the | 
Spanish Renaissance style, one which harmonises well | 
with the New Art Galleries, and lends itself to that 
brightness and gaiety of colour so essential to exhibition | 


been designed and carried out, that the Exhibition build- 
ings, occupying, as they do, most exposed positions in the 
Kelvingrove Park, withstood the storm in the most satis- 
factory manner. The only damage done was the stripping 
of. some sheets of glass and corrugated steel off the roofs, 
where the wind, owing to the incomplete state of the 
work, obtained entrance under the roof. In these cases 
the washers and nuts of the attachment bolts were drawn 
completely through the steel sheets, thus giving a prac- 
tical proof of the extraordinary pressure exerted. 
Under sub-contract with Wm. Shaw and Son, Glasgow, 
the contractor for the erection of the whole of the main 
buildings, the Arrol Bridge and Roof 
Company, Limited, Glasgow, has exe- 


its main buildings practically complete, 
and ready for exhibits, its scope is not yet 
fixed, as the greatest pressure is being 
put upon the officials for the accommo- 
dation of novel and interesting features 
in overflow annexes. 

The site and its surroundings, and 
the general arrangement of buildings 
and grounds, were matters dealt with in 
a preliminary way in an_ illustrated 
article in our impression for May 5th, 
1899, and we have since briefly noted 
progress from time to time. The whole 
undertaking has now-assumed a shape so 
nearly final, as regards the buildings at 
all events, that we now commence a 
more systematic and detailed descrip- 
tion. 

The Exhibition buildings proper consist 
of two main portions, one of which is 
devoted to industrial exhibits generally, 
and the other to machinery, for most 
part in motion; the two sections being 
some distance apart, but connected by a 
grand avenue of generous width and 
height, which in itself forms an integral 

art of the whole. Contiguous to the 

ndustrial Hall is the handsome pile of 
buildings just erected for the housing of 
Glasgow’s fine art collections, whose origin 
was the surplus from the Exhibition of 
1888, and whose inauguration is fittingly 
being associated with the present undertaking. These build- 
ings will form the repository—an ideal one as regards safety 
and grandeur—for the valuable art collections which are 
being brought together as a highly-important section of the 
Exhibition. Some distance from the Industrial Section, 
but connected with it by a covered colonnade, is a Grand 
Concert Hall, circular in plan, and capable of accommo- 
datiag 5000 persons. Other secondary, yet important, 
structures, not directly connected with the main build- 
ings, but designed to be the home of important exhibits, 
are numerous pavilions, which in themselves exhibit 
architectural features characteristic of ‘the countries 


‘buildings. The whole of the steel structural work of the 


judgment and extreme care with which the work has 


MACHINERY HALL DURING CONSTRUCTION 


main buildings has been designed and the necessary 
calculations made—on behalf of the Exhibition architect 
—by Mr. C. R. Bonn, M. Inst. C.E., of Babtie and Bonn, 
C.E., Glasgow. During the severe storm which some 
little time ago swept over the country, than which no 
worse has been recorded ‘since the Tay Bridge was 
destroyed, the wind attaining a pressure of over 50 |b. 
per square foot, and doing much damage in and around 
Glasgow, buildings in some cases being completely 
demolished, it is gratifying to record, and testifies to the 


Industrial and Machinery Halls; while 
the steel structural work of the Grand 
Concert Hall has been carried out by 
Alex. Findlay and Co., Limited, of 
Motherwell. The timber work connected 
with all the sections and their connectin 
avenues—which work has been, as wil 
afterwards be shown, a far more consider- 
able element in the whole undertaking 
than was at first contemplated and pro- 
vided for—has, of course, been carried 
out by Wm. Shaw and Son. 

No structures require more judgment 
and discretion in their design on the 
part of the engineer than the temporary 
erections used for exhibition purposes. 
Many acres in extent, used for a few 
months only, and then practically value- 
less and demolished, yet while in use 
subject to all the strain and stress, and 
having to fulfil all the purposes of per- 
manent structures, such buildings must, 
owing to the valuable and generally 
damageable nature of the material they 
store for the time being, be absolutely 
wind and weather-proof. The dead and 
live loads are also in excess of those to 
which more permanent buildings are 
generally subjected; and owing to the 
rapidity with which they are erected 
and occupied, and to the enormous 
quantity of material required in their erection, tho- 
roughly seasoned timber is not obtainable, and 
“green” timber is not allowed time to become 
properly seasoned before being loaded. On the other 
hand, owing to their short existence, their vast extent, 
and ultimate worthlessness, it is of the utmost import- 
ance that every possible economy and keen judgment be 
exercised in their design and erection, while at the same 
time proper consideration be given to their esthetic 
appearance. 

he building devoted to the Industries is oblong on 
plan, with a length of 690ft. and width of 32S8ft., and 


| cuted the steel structural work of the 
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covers an area of over five acres. It is approached from 
the Exhibition grounds by a broad flight of marble steps, 
giving access, through the peristyle, to an outer court 
recessed into the main building. At the centre of this 
court the main entrance gives access to the floor of the 
dome, which is situated at the centre of the building, 
minor entrances being provided on either side to the side 
courts. 

Within, the building presents a central avenue having 
a clear roof span of 102ft. 6in. running east and west for 
its entire length. At the centre this avenue is contracted 
to 48ft. by the dome supports, which are connected by 
massive, recessed, semicircular arches, above which the 
dome structure rises. A further avenue, with a span of 
60ft. 9in., extends from the dome southwards to the main 
entrance, giving access from Sandyford-street, while a 
further entrance is provided at the east, or Gray-street, 
end of the building. The rectangular spaces between 
the main avenues are occupied by side courts, but the 
building has been designed with special regard to keeping 
the whole of the floor space as free as possible from roof 
supports, and practically presents an open floor space 
from end to end, offering the least possible impediment 
to the free arrangement and disposal of the exhibits. 

It was originally intended to construct the whole of the 
framing of this building of steel, and the working draw- 
ings had been completed and approved by the executive, 
when, owing to the increasing cost and difficulty in 
obtaining this material in the limited time in which the 
buildings bad to be completed, it was decided to sub- 
stitute wood for the whole of the side courts, face walls, 
and minor towers. Ultimately, owing to further 
difficulties and delays—after the buildings were some- 
what advanced—in the production of the steelwork, it 
was decided to still further substitute wood. The con- 
tract for the steelwork, so far as regarded the sub- 
structure of the dome, the framing of the main towers, 
&c., was cancelled, and new drawings of the substituted 
timber were prepared at short notice to enable the dome 
supports to be completed while the steel superstructure 
was being prepared ready for erection. These alterations 
have enabled the work to proceed uninterruptedly to 
completion. 

Tne architectural character of the Machinery Hall not 
being in any measure so small as the Industrial Hall, 
with its imposing domes and towers, work on this sec- 
tion has been more rapidly completed. The section is, in 
fact, in thorough readiness for the installing of exhibits, 
and it has been possible to obtain photographs which give 
some idea of its interior space and arrangement. While 
structurally it is not so imposing as the Industrial Hall, 
it may, nevertheless, have a first claim on our attention 
az being the repository of what in greatest measure will 
enlist the interest of our readers. In fact, as international 
exhibitions are always more or less marked by an indi- 
viduality of their own, in the prominence which they are 
able to give to the special industries and productions of 
their countries or localities, the leading position which 
the West of Scotland takes in engineering of all kinds, 
including marine engineering and shipbuilding, may well 
justify most people in regarding the Machinery Section 
of the Glasgow Exhibition as likely to be its most attrac- 
tive and distinguishing feature. 

The Machinery Hall has been erected on land known as 
the Bunhouse Grounds, situated to the south of the 
Dumbarton-road, and forming a continuation of the 
Dumbarton-road, by which it is severed from the remainder 
of the Exhibition grounds; communication being afforded 
by means of a roofed bridge, 40ft. wide, spanning the 
Grand Avenue, already spoken of, which. with a length of 
1000ft. and width of 75ft., connects the two main sections 
of the Exhibition, and gives access as well to the Fine 
Art Buildings, alongside which the avenue runs. 

The first illustration on page 185 shows the interior of the 
Machinery Hall, taken from one end of the central of the 
five avenues, or bays, of which the building consists. It 
is rectangular in plan, and has a length of 500ft. a 
width of 399ft., and covers, with the annexes, an area 
of over five acres. The five bays extend the whole 
length of the building ; the central one having a roof span 
of 109ft., with a height of ridge of 54ft. It is surrounded 
by a gallery 15ft. wide and 12ft. above floor, which is 
approached by means of spacious flights of stairs provided 
at cither end of the building. The gallery is on the same 
level and connects directly with the Grand Avenue by 
means of the covered bridge, already referred to, spanning 
the Dumbarton-road, north of the building; while from 
the south end of the building a covered way 15ft. wide 
extends to the platform of the Partick Central Station of 
the Caledonian Railway. Adjoining the main building, 
and formed by the prolongation of the two western side 
bays beyond the rest of the hall, is the dynamo-house. 
We also give two views of the hall taken while it was 
being constructed, which show clearly the methods 
employed. 

Before the erection of the Machinery Hall the ground 
to be occupied, which was sidelong with a rise to the 
south-east, had to be excavated to afford a level floor 
space over the whole area of the hall; a concrete retain- 
ing wall being erected along the whole length of two 
sides to uphold the adjoining streets. The greater 
portion of the excavation was in very unstable ground 
formed of silt and mud, and every precaution had to be 
exercised to prevent settlement in surrounding property. 
It was found necessary, in short, to sink the foundations 
of the retaining walls through the mud to a solid bottom, 
in order effectually to check the tlow of the retained 
material. 

The central avenue span of the Machinery Hall is of 
steel, supported on steel latticed columns, two on either 
side of each principal, spaced 8ft. apart. The columns 
are 14in. square, formed of four angles, 3}in. by 3in. by 
}in., turned inwards, with diagonal bracing on all sides. 
The longitudinal girders run right through each row of 
columns, along the whole length of building, and are 
arched, being 4ft. Gin. deep at the crown and 9ft. 3in. at 
the main trusses. They have a span of 41ft. 6in. and are 


formed of double angles top and bottom, 3}in. by Bin. by 
ain., with verticals and diagonals of double angles. The 
principals are 41ft. 6in. apart, the lower member being 
semi-elliptical in form, while the upper member forms the 
slope of the roof. Both upper and lower members are 
formed of two angles placed back to back and united at 
the connecting plates, to which the vertical and diagonal 
members, formed of angles and bars, are attached. The 
verticals are spaced 6ft. 6in. apart, one under each com- 
mon purlin, the principal purlins being attached to alter- 
nate verticals. The principal purlins are formed of double 
angles placed back to back connected by diagonals of 
anglesand bars, and carry the principal rafters, two between 
each set of principals. Each set of columns in the double 
row are united laterally at top by arched lattice work 
in line with the principals as well as by the double series of 
arched open-braced girders, already referred to as extend- 
ing along the whole length of the building. The gallery 
which skirts the main avenue has a width of 15ft., and is 
carried on cantilever girders, built round each pair of 
columns. These are 2ft. deep, and are double, each half, 
15in. apart inside, being formed of single angles top and 
bottom, turned outwards, with diagonals of single angles. 
The girders, carried on these cantilevers, which form the 
parapet of the gallery, and extend from column to 
column, are 4ft. 3in. deep, formed of double angles top 
and bottom, with light latticing of bars crossing three 
times in the depth of the girder. 

The side avenue spans are supported by a series of 
steel latticed and tapcred columns, and open-braced box 
girders. The columns are spaced longitudinally 41ft. 6in. 
apart, and transversely they are situated midway between 
the double row of columns of the centre avenue and the 
side walls, thus dividing the side bays or avenues into 


authorities have provided for the manufactures and pro 
ductions they have invited from all parts of the wali — 
and more particularly, meantime, of the buildings for the 
accommodation of machinery—it will be of interest to 
indicate in a general way the extent and character of the 
provision made for power and lighting purposes. 

In response to the inquiries of the Executive Committee, 
many of its exhibitors in the Machinery Section have 
placed boilers, engines, dynamos, motors, &c., at the 
service of the Committee for the general purposes of the 
Exhibition, including the driving of the machinery and 
tools of other exhibitors. The amount of steam power 
required from the boiler- house is calculated at about 
5000 horse-power, and to supply this a variety of types of 
boilers and economisers, &c., are being installed. There 
are four Lancashire boilers, built by Penman and Co., 
Glasgow, each 30ft. long by 8ft. diameter, designed to 
work daily at a pressure of 120 lb. per square inch. The 
fire-grate area in each case is 39 square feet, and the flues 
are fitted with the ordinary cone tubes for increasing the 
water circulation. These will supply steam to the various 
exhibitors requiring such motive power. The pipes for the 
supply of steam to exhibitors are of lap-welded wrought 
iron and mild steel with cast iron cross pieces and tees, 
&e. The total length of this piping exceeds 1000ft., vary- 
ing in diameter from .6in. to 12in., led throughout the 
Machinery Hall in wooden trenches, 4ft. wide by 5ft. deep, 
under the passage flooring. The necessary steam stop 
valves, isolating valves, separators, traps, expansion 
joints, and section cut-out valves are being Tent by 
Glenfield and Kennedy, Limited, Kilmarnock. All the 
flues from the Lancashire boilers converge into one main 
at the rear of the boilers, having a sectional area of 
20 square feet, into which the hot gases are led through 
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Theze columns are 30in. 
to 14in. square at the 
of four angles turned 


two uniform spans of 53ft. 3in. 

by 14in. at the bottom, taperin 
longitudinal girder, and forme 
inwards, with diagonal bracing on all sides. 
tudinal girders are 2lin. broad and 4ft. 6in. deep, having 


a span of 41ft. 6in., and are formed of two angles, 6in. by | 
3in. by fin. top and bottom, with verticals and diagonals | 


of double angles. 


The columns and girders, in addition to supporting the | 
roofs, carry lines of shafting suspended from the latter, | 


intended to convey power for working exhibits; further 
lines of shafting are carried under the galleries. The 
roofs of the side spans are of timber and steel. 
principals are placed about 14ft. apart, and carry timber 
purlins, 6ft. 6in. apart, to which the roof covering is 
attached. The whole of the roofing of this building is of 


jin. rough-rolled glass and corrugated steel sheeting, in | 


alternate strips, ample provision being made for ventila- 
tion. The side walls are of timber framing, covered by 
fibrous plaster slabs, upon which the mouldings and 
enrichments, also of plaster, are attached. The wind 
pressure from the face walls is conveyed through the 


lower roof members of the side spans, as also the pull from" 


the belting, to the double columns and intermediate 
bracing of main roof, by which it is taken up. The 


flooring is of 64in. by 24in. timber laid upon transverse | 


bearers resting upon the ground. 

The boiler-house floor is at a lower level than the main 
building, and is of concrete with brick side walls to the floor 
level of the latter. The roof is of timber and iron in one 
span of 68ft., and the principals are spaced about 14ft. 
6in. apart. The boiler-house, which, as has been stated, 
is 207ft. long, is surrounded on three sides by a gallery on 
a level with, and, of course, open to the floor of the main 
building, from which the various boilers, economisers, &c., 
can be conveniently examined while at work. 

While the present article is mainly intended to give 
some idea of the housing, the Glasgow Exhibition 
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' one of E. Green and Son's, Limited, economisers, having 
one hundred and ninety-two vertical tubes, arranged in 
two groups of ninety-six each, for heating the feed-water. 
For removing the dirt and scale from the tubes scrapers 
are provided and kept continuously in action by a small 
steam engine attached to overhead shaft and gearing. A 
bye-pass flue fitted with swivel dampers is built alongside 
the economiser. 

Between the economiser and the chimney an induced- 
draught plant is being placed by the Sturtevant Engi- 
neering Company, consisting of a large fan built along- 
side of and connected with the interior of the flue by 
sheet iron suction and discharge pipes. This fan is 
' driven by a small vertical steam engine at 450 revolu- 
| tions per minute, and draws the products of combustion 
from the flue, producing a partial vacuum and drawing 
or “inducing ” the additional air required through the 
| fires. In this way the disadvantages due to poor draught 

are avoided, a slight increase in the speed of the fan 
| providing the requisite air pressure enabling a cheaper 
fuel to be used, and dispensing with the necessity for 
very lofty and expensive brick chimneys. 
| The boilers used to generate steam for the electric 
"engines at 160 Ib. per square inch are of a variety of 
water-tube types. Adjacent to the Lancashire boilers is 
one of Davey, Paxman, and Co.’s patent ‘“‘ Economic” 
| boilers, 143ft. long by 8ft. 9in. in diameter, with 
‘return fire tubes over the furnaces, somewhat similar to 
an ordinary marine return tubular boiler, but instead of 
| the gases passing into the smokestack when leaving the 
| return tubes, they are again passed along each side and 
bottom of the boiler into a back flue, and then led into the 
| chimney. A Green's patent economiser will be placed 
behind the boiler to utilise waste heat, and attached to 
the side of the boiler, and connected with furnaces, is one 
of Davey, Paxman, and Co.’s superheaters manipu- 
lated from the front, so that when desired the steam may 
| be superheated before entering the engines. The Stirling 
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Boiler Company, Limited, Edinburgh, supplies two of its 
special water-tube boilers, each with a grate area of 54 
square feet, and heating surface of 3250 square feet. 
One of these will be fired with a Vicars’ mechanical 
stoker, while the other will be fired with gas from a pro- 
ducer lent by W. F. Mason and Co., Manchester. 
This producer, which will be capable of converting into 
gas 15 cwt. of coal per hour, will be situated outside the 
boiler-house, and the gas conveyed to the specially pre- 
pared boiler furnace through a brickwork flue laid under 
the floor. The Babcock and Wilcox Company, Limited, 
will work two large-sized boilers of its well-known type, 
each with a heating surface of 5137 square feet, and 234 
wrought iron 4in. tubes. Each boiler will be fitted with 
the firm’s patent superheater and chain-grate stoker. 
Under favourable conditions of steam consumption in the 
engines these boilers will be good for 2000 indicated 
horse-power. Adjacent to these the company will show 
under steam one of its marine boilers, the tubes being 
3 jin. diameter, the grate area 55} square feet, and heat- 
ing surface 2050 square feet. 

Excepting the last-mentioned, each of the water-tube 
boilers has a wrought iron chimney 80ft. in height by 
4ft. internal diameter. The marine boiler has a 3ft. 
wrought iron flue led into the nearest chimney. The 
four cashire boilers have one wrought iron chimney 
in common, 80ft. high and 6ft. internal diameter. As 
the supply of coal to these ten boilers, averaging a work- 
ing capacity of 5000 indicated horse-power, will be a 
considerable item, the fuel is to be delivered into the 
boiler-house—in which there will be installed a convey- 
ing plant by the New Conveyor Company of Smethwick 
—from a siding of the Caledonian Railway, passing first 
over one of Avery’s patent automatic weighbridges of 
20 tons capacity, when the gross weight of coal and 
wagon will be recorded, and on its return the empty 
wagon will be re-weighed. In various ways it will be 
seen some provision is being made for making com- 
parisons and tests of the efficiency, economy, and smoke- 
consuming properties of the various types of boilers and 
their adjuncts. Smoke-consuming tests will no doubt be 
facilitated through each set of boilers being provided with 
separate chimney, permitting analyses being made of the 
gaseous products of combustion. This part of the Exhi- 
bition will have served a useful enough end should it 
result in forwarding the cause of smoke abolition, 
or at least diminution, in our large manufacturing 
centres. 


LONDON COUNTY COUNCIL SLOT ELECTRIC 
TRAMWAYS. 

On the afternoon of Thursday, 14th inst., a large 
company, mainly of gentlemen representative of the 
suburban and extra-metropolitan boroughs, met at the 
invitation of the London County Council Highways Com- 
mittee to witness a demonstration of the new system of 
conduit tramways which is provisionally recommended 
for adoption throughout the South Metropolitan Tram- 
ways system. It will be remembered that two years 
ago the Council published a most interesting and 
able report by Mr. Councillor J. Allen Baker upon 
the various tramway systems employed through- 
out the world. In this report Mr. Allen Baker came 
to the conclusion that for the conditions of traffic 
found in London the electric conduit system was 
best adapted, and expressed the conviction that this 
system was capable of being solidly and efficiently 
constructed at much less cost than was being spent upen 
itin New York. After the presentation of this report, 
the Council appointed Dr. A. B. W. Kennedy to visit 
and examine on its behalf several of the more impor- 
tant tramway installations on the European continent 
and in America, with the result that Dr. Kennedy 
recommended a trial of the conduit system upon a 
considerable stretch of road, but that a final choice 
of system for general adoption should be delayed 
until after the results of this trial became apparent. Since 
then matters have evidently developed, so that in the 
course of preparation for the proposed trial line, opinion 
seems to have settled down with a fair amount of fixity 
in favour of the conduit carrying two insulated con- 
ductors for the out and return currents, for all London 
districts except thore outlying. The drawings of the 
construction on view on Thursday last are at present under 
the consideration of the Board of Trade, and until the 
formal sanction of the Board has been given they will not 
be published. It is, of course, of first-class importance 
that the London County Council Highways Committee 
should carry the suburban authorities with it, and 
before fixing irrevocably every detail of the design, nego- 
tiations with these bodies have been entered npon with a 
view to securing, if possible, a unanimous approval. 
Thus, at the desire of the Wandsworth Borough Council, 
the width over the outside top edges of the two rails 
forming the slot has been reduced from 5}in. to 4}in., a 
modification of considerable importance to horse traffic in 
wet and frosty weather. 

Thursday’s demonstration was in the yard of the 
company’s depot in the Camberwell New-road. Here 
some eighty yards of track have been laid down with the 
surface finished in the way intended for streets paved 
with granite setts, and on this a two-deck car is run to 
and fro, the driving current being supplied from a Westing- 
house dynamo and direct-coupled gas engine built by the 
same firm, which are placed in a shed at the side of the 
yard. Another shorter length of track, including a curve, 
is laid at the other side of the same yard, but not filled in, 
so as to leave the construction fully exposed to view. 
The filled-in portion on which the car runs is not entirely 
of the same pattern as the other, which latter, however, 
more nearly represents the actual details submitted for 
the approval of the Board of Trade, and to which latter 
alone, therefore, reference need be made here. In this 
the rolled sections, as seen in the yard, deviate to some 
extent from those designed, because these will need to be 
specially rolled for this work, whereas the model had to 


| 

be built up out of what could be procured from stock. | placed above the mid-rib completing the bonding of the 
The most important difference is in the T-iron which | two rails together. The rails are 30ft. long, and the 
forms the conducting and collecting rails. These are | junctions of the two out and return conductor rails are 
intended to be }in. shorter in the mid-rib than is seen in arranged alternately on the left and right of the slot, 
the model. | that is, they break joint. They are supported by the 

The car running in the yard is a Westinghouse Com- | above insulating pedestals alone, 15ft. apart. They each 
pany’s car, and, as it has seen some considerable service, | weigh 23 lb. per yard, which corresponds to a section of 2} 
it is probably not identical with the pattern proposed to | square inches. Their vertical inside faces stand 6in. apart, 
be used in London. Those to be used here are double- | and have a depth between 3in. and 4in. This depth fornis 
decked, 32ft. long over all, seated for twenty eight inside | the rubbing surface for the current collectors carried by the 


and forty outside passengers, and running on two bogie | plough of the car. This plough has an outside thickness, 


trucks. There will be one geared motor on each truck ; | of about jin. Through the thickness of the plough pass 
the intended voltage is 500; continuous current is to be | downwards, well covered with insulation, the two copper 
used; and the speed aimed at is 12 miles per hour where | strips which are the conductors for the out and return 
the traflic is sparse, but not above 10 miles within a| currents. These are connected to two sliding wing- 
four-mile radius from Charing-cross. There is no earth | collectors, each mounted on a vertical swivel pin, and 
return, the conduit carrying two insulated conductors of | the two pressed outwards against the faces of the 
equal section: The cars are electrically lighted. | conductor-rails by a properly insulated spring lying 
The generating station for the whole of the tramways | between them. 
south of the river is to be placed in Camberwell New-| At convenient places, averaging about 600ft. apart, a 
road. The section of line running from Clapham-common | large side drain carries rain-water from the conduit to the 
to Tooting will be fed from a sub-station at Balham. | nearest sewer, the connection being syphon trapped, and, 
This and the section from Westminster to Clapham form we presume, storm-water drains being preferred to the 
one of the three lines which are to be the first instalment | sewers where these exist. It is sought to secure every- 
of the total network to be ultimately laid out. The other | where a down grade of not less than 1 in 400 along the 
two are from Blackfriars-road to Kennington-gate, and | floor of the conduit. On long level stretches where this 
from Waterloo-road to St. George’s-circus. | is impracticable, special side drains are laid, and frequent 
In the absence of drawings, which, however, we hope’ connections from the conduit to these are made. 
to publish a little later, the three annexed sketches of | Such is the description of the essential features of the 
sections will give a general idea of the construction, | new tramway system recommended by the London 
County Council, and about 
to be applied to three 
important South London 
lines. We have not been 
furnished with informa- 
tion regarding feeder 
lines, but it may be taken 
for granted that these will 
be of copper, and will be 
laid underground. Esti- 
mates of cost must be 
considerably affected by 
the arrangement and dis- 
position of the feeders. 
What appears to be the 
most blessed feature of 
the decision of the Lon- 
don County Council to 
employ the system des- 
cribed is that here we see 
at last established the 
principle of insulated 
returns—a complete 
abandonment of all han- 
kering after vagabond 
earth returns. A small, 
but in point of numbers 
progressive, party of 
engineers has for ten 
years past cried out in 
the wilderness that these 
vagabond currents should 
be arrested and locked up, 
that the progress of events 
would make it before 
many years have passed 
an inevitable public 
necessity that they should 
b2 forcibly abolished, 
and that it was not good 
engineering practice to 
permit them, even inde- 
which is very simple. From Fig. A it will be seen that pendently of all question of public inconvenience. This 
the gauge is 4ft. 8}in., and that flat-bottomed steel girder party has been met in public debate with the exquisitely 
rails, Tin. deep and weighing 102 1b. per yard, form the _ humorous, or else astonishingly stupid, retort that a copper 
running lines. The slotis in the centre, and is }in. wide. | tramway return would need to be of 6 square inches 
The main length of the conduit is a simple tube, of nearly | section to take the place of the rails actually used; the 
circular section, of monolithic concrete, and of between | humour of the remark consisting in the delicate confusion 
13in. and 14in. diameter. The concrete bed to either between the uninsulated section needed to comply with 
side is 8in. deep, and on the off-side stretches about 20in. | Board of Trade regulations and the insulated section 
beyond the web of the girder rail. Throughout a central | which is properly designed unhampered by these regu- 
width of 26in. it extends 10}in. deeper, giving 4in. thick- | lations. 
ness under the centre of the tube and 6in. thickness to| Here, in this new slot system, we find the return 
either side of the tube. Substantial cast iron yokes, seen | conductor of iron, and given a section of 2} square 
in Fig. B, of the same inside section as the concrete tube, | inches. Taking the conductivity of iron as 18 per 
and an outside width of 26in. by 4in. depth under the tube | cent. of that of copper, this is equivalent to a 
section, are embedded in the concrete at every 5ft. length | copper section of 0°4 square inch. At the low current 
of line. Under theseislaid a 4in. bed of concrete. From | density of 1000 ampéres per squure inch, this is suitable 
the surface to the bottom of the concrete under the yokes | for carrying 400 ampéres; or at 500 volts, 200 kilowatts ; 
he depth is 29}in. It may be doubted whether the exterior | that is to say, 270 horse-power. The ordinary tramway 
outline of this concrete section will be adhered to after | wire, ;5,in. diameter, has a section of about 0°08, which 
trial under heavy traffic. Each yoke is connected by two | is only one-fifth of the above. We do not profess to 
gauge rods to the rails on either side; but, beyond these | know why five times as much conductivity as is usual is 
rods, there is no other stiff connection between the side | provided. Probably it is because the rail supports are 
rails and the slot rails and yokes except through the con- | spaced 15ft. apart, and it is evident that with this span 
crete bed, which, according to sketch B, does not extend | much stiffness of section is needed mechanically to 
round the sides of the yoke. On internal flanges on | prevent sag from the weight of the rail itself, or deflec- 
these yokes rest the two slot rails, which are of rolled | tion under the pressure of the spring wing collectors. It 
steel Tin. deep and of Z section, each weighing 50 Ib. per | may also perhaps be thought advisable to have a wide 
yard. These are fixed to the yokes by studs with outside | rubbing contact surface in view of the possibility of mud 
nuts and by wooden wedges. At every third yoke is | getting upon it. 
formed an “insulator pit,’ sketched in outline in Fig. C.| The second blessed feature of the system is that both 
At each side of this pit stands a large-sized earthenware | conductors are absolutely inaccessible to the public. It 
insulating pedestal, carrying the current-conductor rail. | has been suggested that street boys may insert into the 
The earthenware portion is made in two parts slipped | slot pairs of knitting needles, or strips of tin, and by 
over and bolted down upon a cast iron base with an | completing an outside circuit, make themselves or their 
extended toe-plate. This toe-plate and 4in. or 5in. depth | companions de jeu uncomfortable. It seems improbable 
of the cast iron body are embedded in the concrete. | that such a habit, if it arises in South London, should 
Between the two earthenware parts is clamped acast gun- | persist in any seriously harmful degree. The system 
metal bracket with thin rubber-insertion washers top and | affords absolute protection from accidental injury; no 
bottom. This bracket droops downwards in an § curve, | harm can arise except through fraud or malice. 
and passes under the horizontal mid-rib of the T-iron| It may be questioned whether the section of slot and 
conductor rail, which is bolted to it by a gun-metal bolt. | conduit adopted will prevent the conductor rails getting 
This bracket is forked at its lower end at those places well wetted by the inflow of a heavy rainfall, But it 
where a T-rail junction occurs, these junctions occurring | must be remembered that, as these rails are completely 
at the insulator pits. The two branches of the fork are | insulated, the wetting of their surfaces cauces practically 
bolted under the two rail ends, a gun-metal fish bar no leakage. Only in the extreme ease of a water or 
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surface moisture connection being established between 
the two rails, which are 6in. apart and stand over gin. out 
of contact with the iron yokes, does any leakage occur. 
The insulating pedestals seem to be well protected from 
surface-wetting, and they have no metal connection with 
the iron of the yoke. 

Seeing that the system of a conduit with two insulated 
conductors affords such satisfactory protection from acci- 
dent, it will probably be asked why the voltage is kept 
down to 500, which has now become a very low voltage, 
even for overhead continuous-current systems. We 
have no information as to why a higher voltage, such as 
700, or more, is not to be used. We venture to suggest 
the inquiry why it should not be raised to the limit con- 
venient for the construction of continuous-current 
dynamos and motors. The safety would be the same 
with 800 as with 500 if the motor and its connections be 
properly designed, while some saving might be effected in 
the section of the conductors. The saving effected in 
the possible lengthening of the sections fed by indepen- 
dent feeders, which is the result of adopting higher vol- 
tage, seems even more important than that obtainable by 
reduction of conductor section. 

Another question that.is sure to be asked is why iron 
should be preferred to copper as the material of the con- 
ductors. In other situations no economy as regards cost 
is found in using iron instead of copper. Its surface 
rusts, wkich is bad for the conductivity of the rubbing 
collector contact. In the conduit no sag beyond a very 
small amount, and no considerable side yielding under 
the pressure of the collector-wings is permissible; but as 
massive yokes are needed every 5ft. to keep the slot 
open, it can hardly be said that a ,5in. copper wire 
cannot be a sufficiently taut upon insulators placed 
5ft. apart, and mounted upon the yokes. If the internal 
section of the yoke be made such as to protect the insu- 
lators from being wetted by inflow of rain, there seems 
to be no reasonable objection to the mounting of the 
insulators on the iron yokes. The question of leakage by 
surface creeping along the moisture deposited from mist 
and white fog is one entirely dependent on the pattern of 
insulator employed. So far as wetness of the conductor 
surface itself may be of indirect consequence, the sectional 
periphery of a 3 copper wire is only one-tenth that of the 
T-irons, and such a wire is easily protected from inflowing 
rain, which is impracticable with large iron sections. Such 
an arrangement would certainly keep the conductors better 
in line with the tube, and more accurately parallel to each 
other, than planting the insulating pedestals independently 
in the concrete bottom of the insulating pits a considerable 


‘distance outside the tube. Three small insulators for a 


light ,5; or $ copper wire would cost less than the one 
very large and massive independently-planted insulator 
adopted for the T-iron rails. Over each insulating pit, 
15ft. apart, are placed two inspection covers. It is 
necessary to provide means of access to every insulating 
support, but for the copper conductor suggested a much 
smaller door would be sufficient, one such as can be easily 
arranged in the casting of the yoke. Three such covers 
would probably cost little more, if not actually less, than 
the large pit covers, lft. square, shown at Camberwell 
New-road. The importance of this question of copper 
versus iron lies in the very small size of the one 
conductor as compared with that of the other. The 
size, or what is more important, the depth of the 
conduit necessary, is to a large extent governed by that 
of the conductor, which operates as a leading dimension 
for the whole design. The other ruling factor in govern- 
ing this size is capacity for draining away flood water, 
but that depends upon the spacing of the side drains, and 
by multiplying these a difficult place where it is hard to 
get room for a deep conduit may be passed if other 
dimensions directly dependent upon the size of the con- 
ductor permit. In London and in all large cities the 
cost of disturbance of the surface is well known to 
increase rapidly with the depth occupied by the new 
structure, and has always amounted to no despicable per- 
centage of the whole cost of construction. 2 

There is the further question as to whether there is 
any longer a real need of adhering to continuous current. 
Satisfactory three-phase alternate-current motors are 
now manufactured both at home and abroad by many 
firms. With these and with the two insulated con- 
ductors securely buried under a slot, you can increase 
four or five-fold your voltage, and can make our con- 
ductors and our tube correspondingly small and cheap, 
and can in large ratios increase the lengths of separate 
sections requiring to be separately fed. It is inevitable 
that these questions shall be carefully and thoroughly 
studied and discussed before the system now recom- 
mended be spread wholesale over London. The London 
tramway traffic is already big, and is to be gigantic. 
Methods of electric construction have a trick of develop- 
ing improvement very rapidly, and the London County 
Council cannot afford to adopt any but the very latest 
methods proved to be efficient. 


GLAscow’s Gas SuppLy.—The sixth of a course of popular 
lectures on the work of the departments of the Glasgow Corpora- 
tion was given recently in Berkeley Hall, Glasgow, by Mr. Alex. 
Wilson, manager at Dawsholm Gasworks, his subject being ‘‘ The 
City’s Gas Supply.” He stated in the course of his lecture that 
while the yearly make of gas had risen from 1295 millions cubic 
feet in 1870 to 5969 millions cubic feet in 1900, the capital account 
against works and plant had only risen from £532,317 to £1,408,621 
in the same time. The capital account per million cubic feet pro- 
duced had fallen from £616 in 1875 to £236 in 1900. Taking an 
average of the London companies’ works, the capital charges stand 
at 9°9d. per 1000 cubic feet, compared with 3°5d.in Glasgow. Under 
the able management of Mr. Foulis, the smaller gasworks had 
been given up, Dalmarnock and Tradiston being retained. New 
works had been erected at Dawsholm, and now large new works 
were being erected at Provan. The total quantity of coal car- 
bonised in 1900 amounted to 666,769 tons. At Dawsholm there 
were forty stationary engines, five large and fifteen small locomo- 
tives, besides steam cranes, pumps, &c. The lecturer demon- 
strated very fully the illuminating value of gas by ordinary and 
incandescent burners, and showed the folly of working with old 
and obsolete burners. 


INSTITUTION OF MECHANICAL ENGINEERS, 


Art the Institution of Mechanical Engineers on Friday 
night, Mr. W. H. Maw in the chair, an interesting 
paper on light lathes and screw machines, by Mr. 
John Ashford was read, and provoked a discussion 
of considerable value, the conclusion of which has been 
adjourned to a special meeting this—Friday—evening. 
The speakers on Friday last adhered to the real points 
at issue, and there was no regrettable display of trade 
rivalry. This was due in measure, no doubt, to the fact 
that Mr. Ashford, as he stated himself during the meet- 
ing, is not connected in any way with the manufacture of 
machine tools. At another time we may take the oppor- 
tunity of discussing some of the points he has raised; it 
is possible that he deliberately threw down the gage by 
offering several very debateable points. 

The discussion was opened by Mr. Hartley Wicksteed, 
Member of Council. He considered that the key to the 
automatic machine, considered as a modified form of 
turret lathe, lay in the introduction of a second belt to 
fulfil the functions ordinarily performed by the machinist. 
He thought that if the motions of the tools were derived 
from the spindle the machine would be hopeless ; the suc- 
cess of the machine rested in the use of two independent 
belts, one for driving the spindle, the other for manipulating 
the tools. The author had requested that details should 
be discussed, and he therefore turned his attention to one 
or two figures in the paper. Comparing the change feed 
motions of Lang and Archdale, the speaker said he 
preferred the latter because all the wheels are keyed 
firmly on the shaft. In the former three wheels are 
normally loose, any desired wheel being brought into 
action by the movement of a feather. He thought wear 
was likely to result from these wheels running idly on their 
shaft. He considered the Hendey-Norton gear, in which 
twelve wheels of different diameters are keyed to one shaft, 
and a jockey pinion or tumbler connects any one with a 
countershaft, was good. He took exception to a figure 
showing the means of fixing the loose headstock, which 
he considered was about as bad as it could be, and 
entirely out of date. The holding-down bolt should be 
put as near the front end as possible, and a nose should 
be provided. He did not think that the American plan 
of discarding the compound slide rest and _ providing 
gearing in the apron, so that the saddle might be moved 
as a whole for fine adjustment was entirely good, be- 
cause it is desirable sometimes to adjust the tool when 
the screw is engaged. This, of course, could not be done 
on an American saddle. He preferred the full compound 
English slide rest with swivelling gantry, so that taper 
turning without special gearing, shifting centres, or other 
device could be dike when required. The cross-binding 
effect, to which the author had alluded, due to the tool not 
being on the line of thrust, could be obviated by using square- 
edge in place of vee-edged shears, a plan which was fre- 
quently adopted in heavy machines. Reference, Mr. Wick- 
steed said, had been made in the paper to the growing use 
of milling processes. Here he was rather at issue with the 
author. The milling machine hasits limitations. Itis good 
for clean, soft material, and when the amount of metal to 
be taken off is fairly equal all over, asin drop stampings, die 
forgings, and so on; but for ordinary rough, dirty, uneven 
work slotting has replaced milling. He took the case of 
a large web for a crank shaft. In the rough it was of the 
shape shown in dotted lines. There were two webs 
thus, each about 5ft. long, 
and 12in. to 14in. thick. 
If an attempt were made 
to mill them to shape, the 
rind, or hard skin, had 
first to be removed by a 
ribbon saw; but if the 
webs were machined on 
a slotting machine fitted 
with two tools, one cutting thick or thin before it on the 
down stroke and the other a little behind it, finishing on 
the up stroke, the pair of webs—for the two could be 
machined together—could be completed in once round, 
and in the same time that, by the other method, sawing 
alone would take. 

Mr. Donaldson, of Woolwich Arsenal, said a wider 
knowledge of machine tools was needed by the country, 
and he thought that Mr. Ashford’s paper would help to 
supply it. As a buyer and user of machine tools he 
thought it would be inadvisable if he were to express any 
particular favour in their selection. The automatic 
machine had arisen in America because of the high cost 
of labour there, and it had provided the means of em- 
ploying less skilled, and therefore less expensive, work- 
men. British tools were of acknowledged excellence, 
but they required brains to work them. Large and 
cheap production was aimed at in America. This 
was attained by specialisation. He thought it was 
necessary that we on this side also should spe- 
cialise. Taking some of the author's points in detail, 
he said that he did not think self-opening dies should 
always be used. There were occasions where a better 
thread was produced by running the die off. The author 
appeared, when speaking of spindles, to separate material 
from dimensions. This should not be done, even if the 
spindle was of phosphor bronze or hard steel it would not 
work well if the surface was restricted. He mentioned 
that the inverted vee-bed is an old English type revived. 
He agreed with the author’s remarks about the use of 
short pieces of leader screws for different pitches. 
He went on to comment on the effect of using full 
automatics under their capacity. In a case he 
quoted, where a machine was only doing two-thirds its 
work, the loss of time amounted to 40 per cent. In 
such cases it was better not to put the work on an auto- 
matic machine. Under conditions where they had found 
it necessary to employ large automatics to do small work 
at Woolwich, a great saving had been effected by using 
turrets with five holes instead of four, and double cam- 
ming, whereby two articles were completed per cycle of 
operations instead of one. 


Mr. Austin, of the Wolseley Sheep Shearing Machine 
Company, said he thought the difficulty of discussing 
papers was frequently increased by their too great com- 
prehensiveness. The present was a case in point. He 
then proceeded to discuss certain points in the paper. 
Taking f of Mr. Ashford’s list of requirements, he had 
made lathes, both with fixed and movable back centres, 
and he could not agree with the author that the former 
was the better. He thought it was of considerable 
advantage to be able to adjust the back centre sideways, 
because when turning long pieces for one cause and 
another, it was frequently the case that to get true 
parallelism it was necessary to move the back centre. 
In his experience he had found no difficulty or disadvan- 
tage in such an arrangement, and he thought it would be 
a retrograde step to give it up. Furthermore, there was no 
method so good or so convenient for turning a fine and long 
taper. He further accentueted what Mr. Donaldson had 
said about dies by pointing out that opening die holders 
must be made of several moving parts, and in consequence 
cannot produce such accuracy of workmanship as the 
solid.die. It is therefore inadvisable to use them on all 
occasions. In his own practice he found it better to use 
crossed belts for all automatic tools. This belt he puts on 
the fast speed, and uses it for drilling or fast turning. 
The open belt for slow speed gives the right direction for 
tapping and screwing, and the tap or dies can be run out 
quickly by moving the strap. There are many advantages 
in this arrangement. The method of double camming 
which Mr. Donaldsoa was employing was quite common 
practice, but it was to be observed that it increases the 
expense and means a double set of tools. As it was 
frequently a troublesome matter to keep one set of tools 
accurately adjusted the objections to introducing another 
set were obvious. Speaking of spindles, it was his opinion 
that they could not be too good. They are not difficult 
to harden, and as a spindle, no matter what material it is 
made of, should be ground, the extra expense is not 
great. It would be found that the hard spindle wears 
out the bearings less than the soft. It was practically 
impossible to prevent dirt getting into the bearings, and 
if the spindle was soft the dirt lodged in it and cut up the 
brasses. He had found this particularly emphasised in 
the case of motor cars. 

He thought that the question of the best pattern of 
bed might have been made the subject of a whole 
evening’s discussion. For himself he did not like inverted 
vee beds; he had tried them, but they gave trouble. The 
surface was small, and it was a mistake to imagine that 
dirt would not lie on it. If anything, it was worse than 
the flat shears in that respect, for dirt lay between the 
two vees and could not be readily wiped out. They were 
certainly more difficult to keep lubricated. The wear 
was comparatively rapid, and soon the saddle began to 
move jerkily and unevenly. They would not stand hard 
work. The saddle depends upon its weight to keep it steady 
on the bed. Itis true alittle plate is fitted under the shears 
to keep the saddle down, but as soon as the bed has 
worn unequally this plate naturally becomes ineffective. 
In his opinion the English bed, if properly designed and 
made, could not be beaten. Referring to adjusting strips, 
he considered that the design illustrated in Fig. 10—see 
page 198—should always be used, but in addition there 
ought to be bolts for pulling down the gib so as to make 
it one with the saddle. He considered this very 
essential. Taper adjusting strips were now being used 
with success, but even with them it was just as important 
that they should be bolted firmly to the saddle. 

Mr. Austin passed on to show a fallacy in the author's 
suggestion for increasing the strength of the bed by 
lowering the inner pair of vees, when, having exceeded 
the time limit, he gave place to Mr. Chambers. This 
speaker agreed with Mr. Austin that the subject of 
the paper was too broad, and seconded him strongly in 
his preference for the modern English bed. Some thirty 
or forty years ago the vee bed was considered the only 
right sort of bed in England, because of the difficulty of 
making flat beds quite true. But there could be no ques- 
tion that the fiat bed had immense advantages. The 
author had claimed for the vee bed that it was self-adjusting 
because gravity kept the saddle down, but it should be 
observed that this was equivalent to leaving vertical 
motion or play which there was not in a lathe constructed 
on the English system. He called attention to the fact that 
the vees would not hold oil, whilst the flat bed could be 
very effectively lubricated, and he expressed his approval 
of the parallel spindle with interior cone adjustment of 
the bearings. 

The meeting was then adjourned until this evening. 


SHIPBUILDING COMBINATIONS IN THE UNITED StatTes.—It would 
appear that the shipbuilding trusts are likely to meet with com- 
petition, The New York Commercial says :—‘‘ There is no longer 
any doubt that strong efforts are making toward a consolidation of 
shipbuilding companies which have reason to fear the advantages 
likely to accrue to the lately accomplished Cramps, Vickers, and 
Maxim combination. The inspiration of this new combine is said 
to have been primarily self-protection, and although the promoters 
thereof are not willing to discuss the project, owing to its not yet 
ang | assumed more than a tentative proposition, it is intimated 
that there is no design to advance prices on Government work. 
Charles R, Flint, who is understood to be the creative spirit of the 
venture, says that ‘the undertaking has not reached the talkable 
stage, and no announcement can be made at this time.’ Such a 
project has been more or less currently discussed in shipbuilding 
circles for several months, and the amount of capital involved has 
been estimated at 60,000,000 dols. The properties supposed to 
be concerned in the scheme are the Union Ironworks, of San 
Francisco, the American Steamship Company, the Newport News 
Shipbuilding and Dry Dock Company, the Harlan and Hollings- 
worth Company, the Wm. R. Trigg Company, of Richmond, Va.; 
the Eastern Shipbuilding Company, of New London, Ct.; the Bath 
Ironworks, of Bath, Me., and the New York Shipbuilding Com- 
pany, of Camden, N.J. The interests of Charles R. Flint are 
represented in the American Steamship Company. _Representa- 
tives of these various concerns have been in conference, and 
informally have discussed the proposed consolidation. While no 
agreement was reached, certain suggestions, upon which future 
= will be based, are said to have found ‘“ommon 
avour, 
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MOTOR CARS IN PARIS. 


In a former article we dealt with the general features | 


of the motor-carriage industry, and described the evolu- 
tion of the new vehicle as revealed in the exhibits at the 
recent Paris show. 
into the details of the mechanical construction, and see 
how manufacturers have succeeded in producing cars 
which, if far from perfect, at least give satisfaction to 
those who use them. In order that the progress in 
motor vehicle construction may be better understood, it 
may be as well to consider the requirements that must 
be fulfilled by the mechanical carriage if it is to replace 
animal traction on the common roads. It should have 
all the advantages of the horse-drawn vehicle without 
its inconveniences, it should not create new drawbacks, 
and must be economical. Leaving aside for the moment 
the heavy steam wagon and omnibus, which present a 
distinct problem in economy, we will confine ourselves to 
ordinary carriages propelled by internal combustion 
motors, electricity, or steam, and see if they can compare 
favourably as regards working cost with horse-drawn 
vehicles. Steam would seem to have the advantage if it 
were possible to use coke as fuel, but for obvious reasons 
this is quite out of the question in ordinary carriages, and 
the French steam vehicles burn nothing but paraffin. 
As these carriages are very little employed in France, it 
is difficult to get any reliable data about their consump- 
tion, but makers usually claim that the amount of oil 
consumed in a 6 horse-power steam car is a pint a kilo- 
metre. This is not excessive, but seeing that the con- 
sumption is almost ten times that of petroleum spirit 
in the internal combustion motor, it is obvious that, despite 
the cheapness of paraffin, the economy is not on the side of 
steam cars burning this fuel. The steam vehicle has 
compensating advantages, such as safer fuel, silent 
running, simple mechanism, and great elasticity in the 
engine; but the difficulty of concealing the boiler and 
suppressing the exhaust steam, and the trouble of 
frequently filling up the water tank, are drawbacks that 
tend to prevent the steam car from making so much 
headway as the petrol vehicle. In taking carriages pro- 
pelled by internal combustion engines, we are able to get 
much more reliable information as to working cost; but 
here again the figures vary so considerably as to result 
in some confusion over the economy of the spirit motor. 
The lowest official return yet obtained is that of a 
carriage weighing 873 kilos., and propelled by a 5 horse- 
power horizontal motor, covering 70 kiloms. with a con- 
sumption of 4°85 litres, which works out at ‘0798 litre 
ver kilometre-ton. This implies very expert driving, 


since skill in the management of a carriage-—in knowing 


We now propose to go more fully | 


AUDIBERT AND LAVIROTTE RACING CAR 


| exactly how to regulate the gas mixture according to ; Nothing need be said about the economy of the electric 


differences in temperature and altitude, and admitting 
only just sufficient gas for the requirements of the motor 


| in overcoming the varying resistances—counts for a great 


deal in the economy of a carriage: but even the question 
of skill does not wholly explain the great differences in 
the consumption of motors of the same type manufac- 


| tured by the same firm, and running under exactly the 


same conditions, which are frequently observable in 
official trials. A firm which has the reputation for 
making specially economical motors says that its con- 
sumption is °45 litre per horse-power per hour; while 
another guarantees that its 6 horse-power carriage, 
weighing 8 ewt., will run 21 miles in an hour with 
a consumption of 34 pints. This last figure may 
be taken as a fair estimate of the fuel cost of 
a carriage in the hands of an intelligent driver. The 
fuel, however, is not much more than a quarter of the 
total working cost of a motor car. More money is spent 
on pneumatic tires than on petroleum spirit and lubricat- 
ing oil, and then comes the cost of the indispensable 
‘*mechanician "—who is, indeed, indispensable if he is 
what his name implies, and can save expense by carrying 
out little repairs himself—and the storage of the car, 
repairs, and many other items, as well as the extending 
of the purchase money over the number of years that the 
vehicle is expected to do good service. Many owners of 
motor cars in France have recently been giving detailed 
lists of their expenditure, and while some of them have 
lengthened the items to such an extent that they declare 
the motor vehicle to be much more expensive than the 
horse-drawn carriage, others show a very appreciable 
balance in favour of the mechanical vehicle. An Inland 
Revenue official replaced three horses and two carriages 
with a6 horse-power motor car, and made an economy of 
8000f. a year, but a doctor living in a country district 
where horses are cheap found the motor car more expen- 
sive than his horses and carriages, though he admits that 
he was probably a gainer in the end through being able 
to cover longer distances and see a larger number of 
patients. The question of economy depends largely 
upon special conditions, such as the area to be covered 
and the constant or intermittent use of the vehicle, for 
in a general way it may be laid down that a motor car 
becomes economical when it does the work of several 
horses, or only runs occasionally, and consumes nothing 
when it is doing nothing, while, under similar cir- 
cumstances, the horse would be ‘eating its head 
off.’ Moreover, the economy tends to increase with 
the diminishing cost of petrol carriages, and the 
lowering of prices during the past few months has 
lessened the annual expenses by about 10 per cent. 


| car, because it is a notoriously expensive vehicle, and 
| while an ideal form of locomotion, a great deal has yet 
| to be done, alike in increasing the durability and capacity 
| of batteries, providing facilities for re-charging them, and 
|in reducing the cost of electricity, before electrically- 
propelled vehicles can be expected to replace horse-drawn 
carriages to any large extent. 

The other conditions that have to be fulfilled are safety, 
reliability, and an absence of anything, suchas noise and 
smell of exhaust, which may cause annoyance to the 
public. The mechanical carriage earned a bad reputa- 
tion, which was not altogether unmerited, in the early 
| days of the industry, but since then makers have striven 
to remove every defect which may give rise to unfavour- 
able criticism. The old type of motor car was 
undoubtedly a dangerous vehicle in unskilled hands, with 
its lever-steering gear which allowed of the front wheels 
being deflected by any obstacle met with in the road; but 
the lever has now been replaced on every French car by 
a wheel and spindle transmitting the movement through 
a worm and sector, so that the steering wheels are always 
laterally rigid. Every vehicle, moreover, must have 
| three brakes, which are generally disposed so that two 
| band brakes on the hubs are operated by a hand lever, 
'and a brake on the transmitting shaft is worked by a 
| pedal that throws the motor out of gear with the 
|same movement. These brakes will bring the car 
| to a standstill within its own length. The smell of 
| the exhaust, against which objection used to be freely 

raised, has been almost entirely suppressed by using car- 

buretters that ensure a satisfactory mixture which, with a 
more efficient ignition, allows of a more thorough com- 
| bustion, and the noise of the exhaust can be easily stifled 
| in metallic boxes or silencers. A motor carriage ought to 
| be practically silent and odourless so far as the exhaust is 
' concerned, but an unskilled driver can make the best 
carburetter work badly, and many an owner renders his 
silencer worse than useless by boring it with holes like a 
colander, so as to avoid resistance to the passage of the 
burnt gases from the combustion chamber. The noise 
and vibration of cars propelled by internal combustion 
engines have been diminished, but not suppressed—and, 
indeed, it is materially impossible that it can be; but it 
has, at any rate, been reduced to such an extent in the 
best types of cars that it is no longer actually disagreeable. 
As the future of the motor car depends upon the tolerance 
of the public, this question of noise and vibration must be 
considered from their standpoint, and not from the point 
of view of the rider, who does not experience it in the 
slightest degree when the carriage is running. A few 
hundred cars will make no difference to the public; but 
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if the petrol vehicle is to supersede animal traction in 
large towns, the noise and vibration caused by a running 
motor in a standing car must be reduced until it is 
scarcely perceptible. This is the direction in which 
manufacturers of motors are now working. 

The accompanying illustrations represent four of the 
vehicles and give a very good idea of some of the types 
exhibited. 


IMPERIAL JAPANESE BATTLESHIP HATSUSE, 


Tue first-class Japanese battleship Hatsuse, which has 
just sailed from this country for Japan, is probably the first 
and most powerful warship in the world. She has been con- 
structed by Sir W. G. Armstrong, Whitworth, and Co., New- 
castle-on-Tyne, from designs by their naval architect, Mr. 
Philip Watts, F.R.S. She had reached Portland en route for 
Japan on the 31st January last, when she was ordered by 
telegram to Spithead to join the line of warships of all 
nations which took part in the funeral obsequies of her 
late Majesty Queen Victoria. She was probably the largest 
and most powerful vessel in the line, and the King took 
occasion to send for her captain and compliment him on her 
appearance. 

We give an interesting view of the ship in a supplement. 
She is 400ft. long between perpendiculars, with a beam of 
76ft., and a displacement of 15,000 tons on a draught of 27it. 

Her armament consists of four 12in. guns, twin mounted 
in barbettes on the middle line at the ends of the ship; and 
fourteen 6in. guns, mounted in casemates, eight on the main 
deck, and six on the upper deck; twenty 12-pounder guns, 
twelve 3-pounder guns, and four submerged 18in. torpedo 
tubes. 

Her armour consists of a complete belt from stem to stern, 
Qin. thick over the length occupied by the machinery and 
magazines, gradually reduced to 4in. at the extremities. Over 
the central portion occupied by the machinery and magazines 
side armour 6in. thick is provided above the belt to the height 
of the maindeck, and this is carried across the ship and con- 
nected with the central barbettes, thereby forming a citadel 
and protecting the bases of all the guns on the main deck. 
The barbettes enclosing the 12in. guns are of 14in. armour; 
the casemates protecting the 6in. gums are of 6in. armour ; 
and the armour of the conning tower is l4in. thick. The 
whole of the armour is of the most approved tough hard-faced 
steel. 

The propelling machinery has been constructed by Messrs. 
Humphrys, Tennant, and Co., London. On her official 
trials the vessel maintained a speed of over 19 knots during 
three hours, the mean of four consecutive runs with and 
against the tide giving a speed of 19-1 knots, the power devel- 
oped on this trial being about 16,300 indicated horse- power. 
She also ran for six hours with four-fifths of full power at a 
speed of 18 knots. The boilers are of the latest Belleville 
type, and throughout the trials the stoking was performed by 
the Japanese firemen belonging to the vessel. 


DOCKYARD NOTES. 


THE Majestic’s 208 tons average at the last coaling com- 
petition seems, after all, not to top the list. The Mars, it 
appears, was averaging the extraordinary amount of 218 tons 
an hour, when the supply ran short. Allowing for all these 
‘“‘ accidents ” or not, the results were good all round. They 
were :—Mars took in 1070 tons, with average 203-78; 
Majestic took in 1230 tons, with average 200°3; Prince 
George took in 1220 tons, with average 187-7; Hannibal 
took in 943 tons, with average 170; Resolution took in 
1215 tons, with average 169-5. Dockyard cranes were work- 
ing one side of the ship, and four Temperleys in colliers the 
other. The ships were not using their own appliances, so 
perhaps this competition hardly comes within the ordinary 
lines. The really best result is the Resolution’s. She 
is ill-adapted to make the most of transporters—her 
bulwarks impeding the view and the signalling—however, 
she was little behind the previous highest average, and 
69 tons per hour over her own usual intake on these 
occasions. 


WHETHER the experiment was of value as an indication 
of what could be done in war time we are not quite sure. 
In war time many little things would be different. On the 
whole, we should put the probable average intake of a battle- 
ship in war time at from 100 to 150 tons—not more. 
Cruisers will be lucky if they do a 50 tons an hour average. 


Is connection with the subject of coal, the lack of coal in 
Elswick designs is a thing we often hear about. It has 
become a sort of axiom, but, like some other axioms, seems a 
bit out. That “ coal-eater,” the Japanese armoured cruiser 
Idzumo, steamed all the way from Singapore to Yokosuka— 
a matter of 4000 miles odd, without any re-coaling. As some 
of our ships, nominally able to go round the world a time or 
two without re-coaling; have to stop at every port on the way 
out to China, this cruise of the Idzumo’s may be taken as 
something of a record, especially as her Belleville boilers are 
greedy for coal. The expenditure works out roughly at a ton 
for all purposes every three miles. The speed was about 12 
knots. The Powerful burns a ton a mile, roughly, at full 
speed of 22 knots. The Diadems at full speed use about 
18 = per mile. The Idzumo at full speed probably does 
little less. 


THE new Austro-Hungarian cruiser “ E ” (Ersatz Radetzky) 
will be of 7400 tons, not 7000 as previously reported. She 
will carry two 9-4in., and ten 6in. quick-firers. The designed 
indicated horse-power is 12,300, and the speed 21 knots. The 
boilers will be Yarrow ones—the type Austria seems to have 
finally adopted. The belt will be 8#in. thick, the turrets Sin., 
and the casemates 5in. Krupp armour. 


LIEUTENANT TapDiE, of the French Navy—who, by the 
way, is commander of the submarine Algerien—is carrying 
out official experiments with a wireless telephone. The idea 
is to utilise the invention in submarines. 


THE French had some of their frequent torpedo manceuvres 
last week. The Mediterranean fleet cruised off Corsica with- 
out lights, and was hunted for by three destroyers and six 
torpedo boats. It was found at 4.45a.m.in bad weather, 


and the St. Louis was twice torpedoed. The Charles Martel 


and Bouvet were also “sunk.” Everything was over in 


fifteen minutes. 


AFTER leaving Portsmouth the other day the Dupuy de 
Léme encountered a stiff gale. In this she behaved most 
admirably, so the reports upon her badness as a sea boat 
would seem somewhat exaggerated. 


TuosE who suffer at times at the hands of the printers 
will sympathise with the writers of two letters in the Naval 
and Military Record, as we read of the Japanese Tatsuse 
being better than our battleships. The Twate, Tuffien, and 
Depuy de Louie are other mysterious printers’ slips in these 
letters. The Tuffien is perhaps the Suffren. 


TorPEDO boats 52, 53, 57, and 58, belonging to the Channel 
Fleet, are to be paid off and re-boilered. 


Tue Eclipse is to be re-armed with 6in. quick-firers in 
place of her present 4-7in. quick-firers, and so will equal the 
Hyacinth class in armament. This is a change that has 
been agitated for ever since the Eclipse was laid down. 
Better late than never, we suppose; but it would have been 
cheaper to have recognised the inevitable at the outset. The 
modern warship—especially if unprotected by vertical armour 
—has only one chance, to hit harder than she can be hit. 
Else she will go under in five minutes. Consequently we 
must arm our ships as naval officers who have to fight them 
demand; and some relics of the Nelson period must go by 
the board to make up for the difference in weight. British 
ships do not carry much more coal or ammunition or armour, 
or anything else, than Elswick or foreign designs, except one 
thing. They do carry something like 15 to 20 per cent. of 
fads, which weigh heavy and serve no purpose. The blame 
in no way lies with Sir William White; the principal sinners 
are the Lords of the Admiralty, who cannot or will not get 
out of a rut. Ina Russian palace garden a sentry stands at 
an isolated spot. Two hundred years ago one was put there 
to guard a rose tree, and the custom once made was 
continued. Every designer of British warships is compelled 
to put in the equivalent of that sentry in a score of places. 
However, at last things seem to be moving. 


LABOUR TROUBLES. 


THE secretaries of the newly-formed Conciliation Board of 
Scottish blast furnacemen have just issued a circular to bring 
about a reduction of 10 per cent. to take effect as from the 
Ist of February. This is the second since May last, and is 
regarded as having an important bearing on the proposed 
reduction to miners this week. 

About 400 men employed in the Medway cement trade 
came out on strike on Friday. The employers had given 
notice of a 40 per cent. reduction of wages. 

The continued unsettled state of affairs in China is exer- 
cising a depressing effect upon certain branches of the 
Lancashire weaving trade. 

Owing to depression in trade, and high prices of fuel, 
employers in the South Staffordshire tube and socket fitting 
trades have called upon their workmen, several thousand in 
number, to submit toa reduction of 10 per cent. The opera- 
tives decided at a meeting on Friday to resist, and if necessary 
to declare a general strike. 

The Taff Vale railwaymen’s dispute has taken another 
form. On Sunday last an important meeting was held in 
Cardiff between representatives of the railwaymen and of the 
South Wales Miners’ Federation, with the object of discuss- 
ing the railwaymen’s request that support should be given by 
the colliers in the event of a struggle, which is threatened, in 
the determination to get a Board of Conciliation and the 
discharge of strangers employed from August last. The 
subject was discussed at considerable length, and the meet- 
ing ended with the promise of the miners’ representatives to 
submit the matter to the Executive of the Federation. 

A good deal of dissatisfaction prevails among the surface 
workers at the Lancashire collieries in not having received 
any advance at the same time as the miners. On Saturday 
the manager of a leading company told a deputation that 
their wages could neither be advanced nor reduced simul- 
taneously with the miners’, their wages not being regulated 
by the Conciliation Board. Miners have received three 5 per 
cent. advances since October, representing a weekly increased 
distribution in the Federation area of Great Britain of nearly 
£50,000. 

At Newington Butts 130 men employed in Messrs. Rabbits 
and Sons’ bootmaking works have struck, as a protest against 
certain of their number receiving notices. It is stated that 
unless the demands of the men are conceded the men of other 
firms will follow. 

Over 100 men struck work at Llanhilleth Colliery on 
Monday on account of a misunderstanding as to the clearing 
away of rubbish. 

The long strike of the North-East Coast bricklayers for 14d. 
per hour—10d. to 11d.—may now probably be ended, the 
arbitrator, Sir John Taylor, deciding that the wages should 
remain as at present. The Newcastle bricklayers have been 
on strike since June. 

Opn Monday morning the whole of the workmen employed 
by the Derby Ironworks Company accepted a reduction in 
wages of 3s. a week; this is equivalent to 5 per cent. and 
10 per cent. respectively for furnacemen and labourers. 

The Executive of the Miners’ Federation have had under 
discussion the application of the Taff Vale railwaymen to 
aid them in the forthcoming struggle, but though they have 
not made the decision public, it is understood that as the 
railwaymen are acting independently of their society in 
London, they cannot countenance, or, at all events, cannot 
assist, unless they obtain the society’s sanction to their pro- 
cedure. 

On Saturday all the men employed at the well-known 
Graig Colliery, Gadby’s, Aberdare, were paid off. It is under- 
stood that the lease is approaching the end, but whether a 
renewal or a change of conditions is under deliberation is not 
known. 

The Clydach Vale dispute, affecting 3000 men, remains 
unsettled. It is stated on the best authority that the 
Cambrian Collieries Company, while entertaining little hope 
that the good offices of the Board of Trade will produce 
much result in the present spirit shown by some of the 
miners’ leaders, have given the Board of Trade every informa- 
tion, and have named the terms upon which they will be 
prepared to allow the men to return to work. 

The strike of the “cutting” department of the British 
Weldless Tube works continues. It is fortunate that their 


action, which has been strongly condemned, did not seriously 
affect general arrangements, It is commented upon that at 
the beginning of the year these very men had entered into 
signed arrangements which were to hold good for six months, 


R. R. BEVIS. 


We much regret to have to announce the death of Mr. 
R. R. Bevis, M. Inst. M.E., M. Inst. N.A., which took place 
on Saturday afternoon, the 9th inst., at his residence, Manor 
Hill, near Claughton, Cheshire. Mr. Bevis will no doubt te 
best known to our readers from his long connection with 
Messrs. Laird, of Birkenhead. What Mr. Bevis did not know 
about practical marine engineering of the highest class is 
perhaps not worth knowing. He was born in 1826 at West 
Cowes. He was the son of the Jate Captain Bevis, R.N., who 
for many years was the representative of the Admiralty at 
Liverpool. In 1840 Mr. Bevis commenced a five years’ 
apprenticeship with Messrs. Fawcett, Preston, and Co., the 
well-known firm of Liverpool. Four years later he was sent 
by his employers to assist in fitting a set of paddle-wheel 
engines—the first of Biram’s patent—on board the steamer 
Barcino, built by Messrs. Chaigneau Fils, Frere et Bichon, 
at l’‘Ormond, near Bordeaux. Thenext year he was again sent 
by his employers in charge of a set of paddle-wheel engines to 
be fitted on board a steamer built in Rio de Janeiro. Having 
duly performed this important work, towards the end of the 
year named Mr, Bevis entered the service of the Compania 
Braziliera de Paquetes de Vapor, as one of their chief 
engineers, and in that capacity he made several voyages in 
their steamers, carrying the mails of the Brazilian Govern- 
ment to the north as far as Para, and to the south as far as 
Rio Grande de Sul, calling at all the principal intermediate 
ports. In 1847, after having served for a few months as 
assistant, he was promoted to the position of superintending 
engineer of the company, which position he maintained with 
the highest credit until 1853. During the period between 
1847 and 1853, owing to the absence of the chief engineer of 
the arsenal at Rio, Mr. Bevis undertook his duties, and was 
complimented by the late Emperor of Brazil upon the high 
degree of success attending his supervision of the work. Upon 
his return to England in 1853 the late Mr. John Laird, M.P., 
asked him to take charge of the firm’s then branch shipping 
yard at the south end of Liverpool. Thenceforward he took 
a most important part in carrying on the work of the firm. 

Mr. Bevis supplied by his career a remarkable example of 
the way in which a really competent man can retain all his 
predilections for old and well-tried methods and yet advance 
with the times. He much favoured the paddle-wheel and 
moderate pressures. He designed and carried out some of 
the finest machinery of the kind ever constructed, notably the 
magnificent oscillating engines of the beautiful Holyhead 
mail boat Ireland, launched in 1885. She was 2589 tons 
burthen, and steamed at 20 knots, her engines developing 
6000 indicated horse-power, with a boiler pressure of about 
35lb. But with the advent of high pressure we find him 
remodelling the engines of the Violet and Banshee. From 
low-pressure oscillating to triple-expansion steeple, his liking 
for the paddle-wheel in no way prevented him from turning 
out admirable work in screw propulsion, and Bevis’ feather- 
ing screw enjoyed high favour so long as auxiliary steam 
vessels were used in the Navy orthe mercantile marine. The 
splendid engines of the new Holyhead mail boats of the City 
of Dublin Steam Packet Company bear testimony once more 
to his ability, and that of his son, Mr. Ratsey Bevis, who of 
late years has been his father’s right hand. 

Mr. Bevis was a believer in the use of the locomotive type 
of boiler for marine work, and he was one of the very few 
men who have realised the important difference which exists 
between the railway locomotive boiler and that, so-called, 
usually sent to sea. The Liverpool steamer Queen of the 
North is an excellent example of advanced practice in this 
direction, her two locomotive boilers being provided with 
a suction fan in the base of the chimney, to give forced 
draught. 

Mr. Bevis was a silent man, rarely taking part in discus- 
sions of any kind, but those who knew him never found 
him anything but a genial companion and a very sincere 
friend. It is almost superfluous to say that he will be 
missed by a large number of friends, abroad as well as at 
home. Last year he was asked to fill the chair as Mayor 
of Birkenhead, but he refused, his health not being sufficiently 


ood. 

In 1857 Mr. Bevis was married to Miss Jane Marsh at 
Petropolis, Brazil. Mrs. Bevis died in 1878, and some years 
afterwards Mr. Bevis was again married to Miss J. Sander- 
son, daughter of Mr. G. Sanderson, a very well-known 
Birkenhead gentleman. 


INSTITUTION OF MECHANICAL ENGINEERS.—The fifth general 
meeting of the Graduates’ Association was held in the Graduates’ 
Room at the Institution of Mechanical Engineers, Storey’s Gate, 
Westminster, at 7.20 o’clock, Monda orening. February 11th, 
Professor H. S, Hele-Shaw, LL.D., F.R.S,, Professor of Engineer- 
ing, University College, Live l, in the chair. Mr. A. Marsden, 
graduate, a paper on “‘ Motor Car Transmission Mechanism,” 
and illustrated his paper by di ms and models. In the course 
of his paper the author touched very briefly on the autocar indus- 
try in general, and then described the various transmission 
mechanisms adopted by prominent car builders, but without 
criticising them. Belt transmission was first dealt with, and it 
offers many advantages for light car work, economy of construc- 
tion, and simplicity and silent running ; he also pointed out that 
designers of belt drives for cars have lost sight of the very 
ordinary workshop practice which has proved its success in every- 
day work for many years ; and with broad belts, properly protected 
from mud and dust, there was much room for success. By the 
means of diagrams several systems of belt drives and expanding 
pulleys were shown. Chain driving by means of pitch chains was 
most fully gone into, and samples of the most known chains used 
on motor cars were shown. Transmission by spur whecls is very 
well known, and is also very effective ; it is almost universally 
adopted by all the leading British and foreign makers, either alone 
or in combination with chain drives, on almost all the largest cars. 
To obtain the best results very great care has not only to be exer- 
cised in design, but in selection of material and workmanship. 
Specimens of gear were shown as used on cars of to-day, and con- 
sidering how unsatisfactory is the method of sliding the gears in and 
out, the behaviour of the gears is remarkable. The advantages 
and disadvantages of involute and cycloidal form of teeth were 
dwelt upon. Cycloidal teeth work noisily and irregularly if the 
centres of the wheels are not the correct distance apart ; while 
teeth with involute curves work perfectly well if the centres are 
not quite correct. Shafts and clutches were very briefly men- 
tioned, and the simple clutch cone still stands as being the 
favonrite. The design and construction of road wheels, tires 
and bearings, ball and roller, were touched upon. A very interest+ 
ing discussion follcwed, 
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RAILWAY MATTERS. 
Tr is reported that the Uganda Railway has now been 


laid as far as mile 476. 

Tue Taff Vale Railway coal bill for 1900 was £12,000 
in excess of the previous year, The strike cost an extra £5000 in 
wages. 

Tur President of the Board of Trade has appointed 
Mr. J. P. 8. Main and Mr, J. H. Armytage to be assistant 
inspecting officers of railways, 


Tae London and North-Western coal bill for the past 
year was £179,000 additional, For locomotive power the cost was 
£258,000 more than the year before. 


AmerIcAN steelmakers have secured the contracts for 
the supply of 14,200 tons of 801b. steel rails, 3240 tons of 100 lb. 
steel rails, and 1880 tons of fish-plates to the Victorian Govern- 
ment. The tenders came from American, English, and German 
firms. The price bid was £5 17s, 9d. per ton, delivered on trucks 
at Melbourne, 


AN inquiry was held in Worcester on Monday by the 
Light Railway Commissioners, the Earl of Jersey and Colonel 
Boughey, into an application of the Worcester Tramways Com- 
pany, Limited, for power to construct light railways as extensions 
of the city tramways. The Commissioners promised a favourable 
report to the Board of Trade. 


In his last report on Stone’s system of electric train 
lighting, Mr. John Davies, general manager of the West Australian 
Government Railways, gives the following as the comparative cost 
of lighting per coach per annum :—Electricity, £19 12s. 11d.; gas, 
£35 4s, 2d.; and oil, £34 7s. 3d.; the cost of electricity and gas 
being calculated on equal illuminating power. 

Tuer Union Internationale Permanente de Tramways 
has accepted the invitation of the Tramways and Light Railways 
Association to hold its Congress in London next year, and the 
dates fixed for their reception are July Ist, 2nd, 3rd, and 4th, 1902. 
Arrangements are being made for a Light Railways Exhibition, 
which will be held during the time of the Congress. 


Tue Board of Trade have recently confirmed the 
undermentioned Light Railway Orders :—(1) Long Melford and 
Hadleigh Light Railway Order, 1901, authorising the construction 
of alight railway in the county of Suffolk from Long Melford to 
Hadleigh ; (2) Sheerness and District Light Railway Order, 1901, 
authorising the construction of light railways in the urban 
district of Sheerness and in Sheppey. 


A COLLISION occurred on the Metropolitan Railway at 
Baker-street on Tuesday morning. The Metropolitan down 
Hammersmith train starting from New Cross at 8.31 arrived at 
Baker-street at 9.7, and was standing in the station, when the 
signalman allowed the following train to enter the station, result- 
ing in a collision between the engine of the second train and the 
end of the first train. A few passengers complained of being 
shaken and otherwise injured. 


AccorpInG to a Buenos Ayres paper, the Argentine 
Great Southern Railway is spending some £2,500,000 on extensions, 
improvements, &c., and thousands of tons of structural steel and 
of rails are under order in Great Britain, or have been received 
from there, but not a ton has come from the United States or is 
under order there. The Great Southern has ordered within the 
year £600,000 worth of locomotives and cars from Great Britain, 
including 750 steel frame cars of 30 tons capacity. 


THE recent accidents in connection with the overhead 
telephone and tramway wires in Liverpool have caused consider- 
able alarm in the various towns where similar tramway systems are 
in use or are being carried out. In Leeds Mr. Burbidge, the 
electrical engineer to the Tramways Committee, has advised the 
completion of a separate underground telephone system for the 
tramways, so that communication can be immediately set up with 
the generating station to switch off current in case of accidents. 


Tur concession for constructing light railways in the 
west of Servia having lapsed through the failure of the conces- 
sionnaires to carry out their contract within the stipulated time, 
the Servian Government entered into negotiations with a Belgian 
Syndicate. It seemed probable at one time that an arrangement 
very favourable to the syndicate would be concluded by which the 
concessionnuires would obtain a Government guarantee of 5 per 
cent. and special mining rights within their railway zones. Later 
reports, however, represent the scheme as likely to prove abortive. 


THE projected extension of the Bosnian railways into 
the Sanjak of Novi Bazar has re-awakened rublic interest in the 
question of the construction of a long-dreamed-of railway in the 
east of Servia, viz., that from Kladovo on the Danube through the 
‘Timok Valley to Nisch, whence it should be carried over Turkish 
territory to the Adriatic Sea, As the commercial value of the 
Servian section of such a line would depend altogether on the 
Turkish portion, the difficulties in the way of the scheme are very 
formidable. 

Tue largest locomotive yet constructed in Sweden has 
just been delivered from the Motala Engineering Works, which, 
on account of its great weight—56°5 tons—had to be tried on 
another line instead of on the Motala Railway, as customary. The 
engine will, after the trials, run for some time on the State line at 
Gothenburg, when it will be despatched north to the Gellivare 
Railway. The engine is eight-coupled. For the first time in 
Sweden, too, steel castings have been used on a large scale in the 
building of a railway engine, many parts being cast of steel instead 
of, as formerly, being forged. 


At Huddersfield, on Monday, a somewhat alarming 
incident occurred in connection with the electric tramways. A car 
was descending a hill, and the driver, by applying his hand brake, 
locked the wheels and caused them to skid, and the speed of the 
car increased. As far as can be gathered from newspaper reports, 
the driver tried to apply his electric brake, but with the wheels 
locked this was, of course, useless ; and the car left the rails while 
turning a curve, and eventually came to rest by swinging com- 
pletely round. No persons were injured, but the few passengers 
on the car were terrified with their experience. 


THE railway systems of Mexico are growing rapidly. 
The Mexican Central Railway may be cited as an example. is 
railway is building branches from Guadalajara, its former terminus, 
towards Ameca, Tequila, and Colima. The latter, though an 
inland town, is connected already with the port of Manzanillo by 
rail. This branch will, when opened, make a direct communica- 
tion from the port of Tampico on the Gulf, to the port of 
Manzanillo on the Pacific. The surveys of the line have been 
made, and the laying of the rails is By gece very rapidly, and 
: is expected that it will be opened for public service some time 
this year. 


Tue great improvement which has taken place in 
recent years in the trade and industry of the United States has 
heen retiected in a striking in the ipts of the railroads 
of the country. The New York Chronicle, in publishing the returns 
for the past year, points out that the improvement in question has 
been in progress since the beginning of 1895, Returns are given 
for the full twelve months for 113 companies operating 107,833 
miles of road. On these the improvement over the year 1899 is 
£12,934,000. In addition, sixty-eight roads have reported for only 
eleven months of the year. On these there is a further gain of 
£6,986,000. Together, therefore, an aggregate improvement is 
shown of about £20,000,000. This gain succeeds £22,900,000 
gain in 1899 over 1898, £15,600,000 gain in 1898 over 1897, and 
£11,780,000 in 1897 over 1896, 


NOTES AND MEMORANDA. 


A census just taken in Italy for the first time for 
twenty years shows the population to be forty millions, 


In a motor-car race at Pau the other day a 24 horse- 
pore Panhard carriage covered a distance of 340kiloms, in 
min, 


Tue death occurred last Sunday of Sir Henry 
Watson at his residence, Shirecliffe Hall, Shetfield. Sir Henry was 
for many years chairman of the well-known firm of Charles 
Cammell and Co, 


Tue Prussian Military Administration is at present 
making experiments with a new rifle, the invention of an expert at 
the Royal eng Factory. It differs, says the Berlin corre- 
spondent of the Standard, from other rifles in the automatic loading 
apparatus, 


A Toronto newspaper points out, as a striking illustra- 
tion of the mechanical development that took place during the 
reign of the late Queen, that a King William IV. died it took 
forty-one days for the news to reach Toronto, while the news of 
Victoria’s death reached the same city in exactly two minutes. 


A Brit has been deposited in Parliament having for 
its agar cbject the obtaining of powers to construct a new 
dock of seventy acres in extent, with 11,000 lineal feet of quays, at 
Swansea, At high-water ordinary spring tides the dock will have 
a depth of 40ft. over the outer sill, and the dock will, it is stated, 
meet the requirements of the harbour for very many years. 


A Frencu engineer, M. Levavasseur, is said to have 
devised a new screw propeller which performs the dual offices of a 
helix and a rudder contemporaneously. It is portable, and can be 
fitted to any kind of craft readily and quickly—a feature which 
recommends its adoption for river and coast navigation. Experi- 
ments with the device are said to have been carried out at ‘I'rieste 
with conspicuous success, At full speed the propeller makes 1500 
revolutions per minute. 


Most of the coal mines of Natal have resumed work 
again, and the output for December last is a record, viz., 42,933 
tons, some 7000 tons in excess of that for the previous month. 
Large contracts have been entered into with the Cape railways for 
supp'ying their coal requirements, and the Natal Agent-General 
in London is now engaged in making inquiries into the most 
approved methods of shipping cargo coal, in view of the largely 
increased bunker and export trade in coal at Durban. 


An interesting announcement concerning Marconi’s 
system of wireless telegraphy was made to the members of the 
Liverpool Chamber of Commerce last week by Dr. J. A. Fleming. 
He said that on the first day of the reign of King Edward VII. 
Mr. Marconi succeeded in establishing direct communication be- 
tween St. Catharine's Point, in the Isle of Wight, and the Lizard. 
The two places are 200 miles apart, and this is the longest dis- 
tance over which a message has yet been despatched by wireless 
telegraphy. 

Great attention has recently been paid in Italy to the 
prevention of hail storms by means of artillery. A vertical cannon, 
shaped like an inverted cone and using pyrite powder, is employed. 
The idea is to break the clouds, which would otherwise fall in the 
shape of hail, and convert them into rain. One vineyard consist- 
ing of about 1000 acres is furnished with fifteen breech-loading 
guns placed in such a position as to bear in the direction of the 
prevailing winds, and the ordinary storm waves, and thus protect 
the whole property. 


ALEXANDRIA draws its water from the Nile by means of 
the Mahmondiyeh Canal, from which it is pumped into a smaller 
canal by the water company. The water contains many impure 
matters contributed by the various villages on the canal banks, 
together with a considerable quantity of Nile mud, and is not 
adequately filtered before being delivered to the consumer. Now, 
however, large filters are about to be constructed at a cost of 
£70,000 or £80,000. The work will, it is expected, be completed 
in about three years. 


At a meeting of the members of the Franklin Institute 
held recently the electric distribution of power in workshops was 
discussed. Mr. Samuel M. Vauclain, of the Baldwin Locomotive 
Works, said that if electric driving were abandoned in these 
works the manufactured product would cost from 20 to 25 per 
cent. more for labour, and were it not for electric driving the 
Baldwin Works would have to cover 40 per cent. more floor space 
to maintain their present output. He favoured belt connections 
for tools in which there was considerable “jar.” 


TuE presence of mechanical wood pulp in paper can be 
detected by the application of nitric acid, which gives a charac- 
teristic yellow stain when a drop is placed on a sheet containing 
the ground wood, the depth of colour being some indication of the 
percentage of this fibre. The use.of this acid has now been almost 
superseded by a more convenient and a less corrosive liquid in the 
shape of a solution of aniline sulphate, which gives a similar yellow 
coloration to that of the nitric acid, without the danger attendant 
on the use of such a strongly corrosive substance on a desk, 


AccorpDING to a return of the trade of Swansea har- 
bour for the year ending 31st December last, just issued by the 
Swansea Harbour Trust, the imports from abroad amounted to 
547,113 tons, and the foreign exports to 2,792,682 tons ; and the 
imports coastwise to 297,997 tons, with exports coastwise of 446,722 
tons, or a total of 4,104,514 tons, against 3,956,663 tons in 1899. 
During last year 5004 vessels, of 2,053,116 tons net register, and 
paying £42,910 in rates, cleared fiom Swansea harbour, against 
5021 vessels, of 2,007,156 tons net, and paying £41,937 in 1899, 


A NEws agency reports that M.d’Arsonval has asserted 
that liquefied air when used for motive power purposes only pro- 
duces 5 per cent. of the force spent in producing it. Such motors 
can only be used in laboratories, or for floating companies to drain 
silly people of their money, or in submarines, where expense does 
not matter. M. d’Arsonval states that French submarines will 
have their machinery changed before the end of the year, and will 
then be rendered independent of the coast or of battleships, and 
will be able to cross to America from Europe without emerging 
once, 


Tur fears which have been expressed by Londoners of 
the drying up of the Thames owing to the constant drain of the 
water companies, seem to be shared by some Americans with 
regard to the Niagara Falls, The rapid diversion of water for 
industrial purposes is being pointed out by the Commissioners of 
the Falls Preservation. They claim that in the interest of preserv- 
ing the lake levels—threatened by numerous canal projects, and 
in that of the scenic beauty of the Falls, the State shouid enforce 
its right to charge corporations or individuals for the use of this 
water, or to prevent its further diversion by legislative enactment. 


THERE was a considerable increase in the total value 
of electric generating plant, &c., imported into Egypt in 1899 com- 
pared with the figures of the two preceding years, the 1899 imports 
being valued at £66,580. France comes first in her share of this 
trade with £24,980, and Great Britain next with £16,545. A 
report recently published on the trade of Egypt prophesies a grow- 
ing demand for electrical apparatus in that country. The electric 
tramway companies in Alexandria and Cairo being Belgian, the 
whole of the plant and accessories required for upkeep and exten- 
sions is imported from Belgium, The total value of machinery 
a from the United Kingdom into Egypt in 1899 was 

97,085, 


MISCELLANEA. 


An international exhibition of motor carriages will be 
held in Hamburg in April, at which nearly all the German mann- 
facturers have promised to exhibit. 


Tue thirty-eighth international fair for the sale of 
machinery will be held at Breslau on June 6th to &th next. Appli- 
cations for space will be received until March 31st. 


Ir is reported that Denny and Co, the well-known 
shipbuilders of Dumbarton, are engaged in the construction of an 
air ship to the order and from the designs of a Spanish inventor. 


At the next meeting of the Cold Storage and Ice 
Association, which will be held on March 4th at 7.30 p.m., at the 
Fishmongers’ Hall, Mr. P. F. Kensett will read a paper on 
‘* Practical Insulation.” 


We learn from a consular report that bicycles are 
coming into use very largely in Greece, but they are chiefly imported 
from Germany, as the natives cannot affurd to pay the high prices 
charged for English machines. 


electric light for that thoroughfare and the 
will be opened formally to-morrow, Saturday. 


UnLess any unforeseen events should occur meanwhile, 
the Anatolian Railway Company hopes to be able to take over in 
the spring of 1902 part of the management of the harbour at Haidar 
Pascha, and also to finish by the end of 1902 the work already in 
progress there. 


Tue Commander-in-Chief of the Army has approved of 
officers of the electrical engineer volunteers who have rendered good 
service in South Africa being granted, at the close of the war, 
honorary rank in the army corresponding to the rank held whilst 
on active service, 


An old ironmaster of Pittsburgh, Mr. Philip James, 
died recently. He was born in Wales in 1813, and it is reported 
that he puddled the iron for the first T-rails. Whether this be 
true or not, there seems to be no doubt that he was employed at 
the Dowlais Ironworks. 


By an arrangement, which is unique in the annals of 
the Royal Dockyards, March 5th has been tixed for the launching 
of no fewer than four warships, viz., the battleships Montagu at 
Devonport, and Albemarle at Chatham, and the first-class cruisers 
Kent at Portsmouth, and Drake at Pembroke Dock. 


REPLYING to a question asked in the House of 
Commons by Mr. Fenwick on Friday last, the Home Secretary said 
he did not propose todeal with the question of the inspection of 
boilers by general legislation. The matter will be dealt with in 
the Factory and Workshops Bill, of which he had already given 
notice, 

Tue largest claim for land compensation ever known is 
being made by the Manchester Racecourse Company, Limited, from 
the Manchester Ship Canal Company. The latter company requires 
the racecourse for dock extension, and the price is being submitted 
to the arbitration of Mr. Vigers. The owners of the racecourse 
claim £1,000,000 compensation. 


A coaL company in India, working in the Godavery 
district, has diseovered a large deposit of graphite. The property 
is to be vigorously worked, and an output of 100 tons a month is 
expected very soon. An expert mineralogist from Cornwall is now 
on his way to India to superintend the working of the property, 
which is also believed to contain mica and other minerals. 


THE new works for making commodious docks at 
Naples were opened last year, and have been very briskly pushed 
on, though naturally so large a work must continue for some years 
before completion. One thing will be absolutely necessary to the 
success of the undertaking, says a consular report, and that is a 
good supply of small and powerful tugs. These are non-existent at 
present, the boats in use being only tit for hauling barges, and not 
adapted for manipulating big steamers speedily in narrow and 
crowded waters. 


TuE city of Galveston, in Texas, is to be raised 15ft. on 
the Gulf side, if Federal and State aid can be secured. ‘The 
proposition also includes the erection of a great breakwater along 
the whole city front. This is to prevent a repetition of the catas- 
trophe of September 8th last, which destroyed 8000 to 10,000 
lives, and nearly 3000 dwellings, with a direct property loss of 
15,000,000 dols. Congress will be asked to authorise a survey on 
the lines proposed above ; the filling to be done by pumping sand 
from the harbour. : 


THE new battleship Implacable, which has made 
three unsuccessful attempts to carry out her four-fifths power 
trial, is to have her low-pressure cylinder and the piston-rod and 
connecting pin, which have been the source of her troubles, lifted 
out. The pinis to be submitted to a party of naval engineers, with 
a view to ascertaining the cause of the overheating, and consequent 
softening of the metal inside its brass covering. The Western 
Morning News says it is not expected that the trials will be 
resumed for three weeks. 


Tue Admiralty have again expressed a wish that special 
efforts should be made to strengthen the engine-room branch of 
the service, In April last authority was given to enter during the - 
current financial year 340 engine-room artificers and 1700 stokers, 
but up to the present only 190 engine-room artificers and 1000 
stokers have been secured. Recruiting in the artificer branch has 
been much better since the creation of warrant rank—artificer 
engineer—but a great reform in the conditions of service will be 
necessary, says the Western Morning News, before the Admiralty 
will be able to enter sufficient desirable men to meet the require- 
ments of the Navy. 


Tue boiler plant of the Pan-American Exhibition, 
which is to be held at Buffalo, N.Y., U.S.A., this year, will be 
stationed in a separate building across the canal to the west of the 
machinery and transportation buildings, the steam main being 
brought under the bridge to the boiler-house. The steam will be 
furnished by four Climax water-tube boilers. These will be about 
13ft. external diameter, will stand over 31ft. high to the base of a 
48in. chimney stack, and will have a minimum evaporative capa- 
city of 15,000 1b. of water per hour each. They will be fired with 
natural gases, but will have the regular coal grates covered with 
fire-brick, so that in case of the failure of the gas supply the cover- 
ing can be removed and the boiler run with coal without serious 
interruption of the service. 


In consequence of the high price of wrought iron 
tubes during the past year, the Birmingham Gas Committee were 
unable to accept the tenders of British makers, and had to seek 
supplies from America. The tubes imported were of superior 
quality, and have given general satisfaction. The effect of these 
purchases was ultimately to bring down the price of British-made 
tubes. It is, however, stated that it is still possible to secure 
Staffordshire tubes which have been exported and re-shipped to 
this country at a less cost than they could have been procured had 
they been ordered direct from the makers, Of course, says the 
Birmingham Post, it has to be remembered that in connection with 
the gas department competition is to some extent reduced owing 
to the chairman of the committee being interested in one of the 
largest tube-making companies in this country. The company is 
therefore precluded from contracting. 


| ee Tue generating station erected by the London County 
} Council on the Victoria Embankment for the purpose of supplying 
| 
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PARIS EXHIBITION—TRIPLE-EXPANSION FOUR-CYLINDER 
CONDENSING ENGINE 


F. RINGHOFFER, PRAGUE, ENGINEFR 


(For deseription see page 184) 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GEROLD anv Co., Vienna. 

F. A. Brocknaus, 7, Kumpfyasse, Vienna I. 
CHINA.—KE&LLY AND Wats, Limirep, Shanghai and Hong Kong. 
FRANCE.—Boyveau anp Cueviter, Rue de la Banque, Paris. 
GERMANY.—ASHER AnD Co., 5, Unter den Linden, Berlin. 

A. Tweirmever, Leipsic ; F. A. Brocknaus, Leipzie. 
INDIA.—A. J. Compripor anp Co., Railway Bookstalls, Bombay. * 
anv Co., 307, Corso, Rome ; Bocca Freres, Turin. 
JAPAN.—KB&LLY AND Watsn, Limiren, Yokohama. 
Z. P. Manuva anv Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricksr, 14, Nevsky Prospect, St. Petersburg. 
§. AFRICA.—Gorpon anv Gortcn, Long-street, Capetown. 
R. A. THompson anv Co., 33, Loop-street, Capetown. 
J.C. Juta & Co., Capetown, Port Blizabeth, & Johannesburg. 
AUSTRALIA.—Gorpon anp Gotcn, Melbourne, Sydney, and Brisbane. 
R. A. Taompson anv Co., 180, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upton anv Co., Auckland ; Cratia, J. W., Napier. 
CANADA.—Montreat News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Youge-street, Toronto. 
UNITED STATES OF AMERIOCA.—InrernationaL News Co., 83 & 85, 
Duane-street, New York. 
Supscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Kg anp Watsu, Limirep, Singapore. 
Co., Colombo, 


SUBSCRIPTIONS. 


Tux Enoiverr can be had, by order, from any newsagent in town 
country, at the various railway stations ; or it can, if preferred, 
following ’ terms 


or 
be 
supplied direct frum the office on the in 


advance) :— 
Half-yearly (including double number) .. .. £0 14s. 6d. 
(including two double numbers)... Od. 


CLoru Reapine Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 

f credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

‘oreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Tex Enorvger weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Taz Enoinegr, and 
accompanied by letter of advice to the Publisher. 

(The difference to cover extra postage.) 


ADVERTISEMENTS. 


ge The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in ial regular Alternate advertisements will be 
inserted with all practi but cannot be guaran- 
teed in any such case. yen weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 
in each week. 

Letters relating to Advertisements and the Publishing rtment of the 


Paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Editor of Tuk ENGINEER. 
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*,* With this week's number is issued as a Supplement a Tiwo-page 
* Engraving of the Japanese Line-of-battle Ship Hatsnse. Every 
copy as issued by the Publisher includes a copy of this Supple- 
ment, and subscribers are requested to notify the fact should they 
not receive it, 
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REPLIES. 


R. W. (Gloucester-terrace).—You will find illustrations of Ericsson's 
engine fitted in the Princeton in Bourne’s “‘ Treatise on the Screw Pro- 
ald which you can consult at the Patent-office Library, Chancery- 

e. 


C. W. L. (Thornhill Lees),—All the latest information concerning motor 
wagons you will find in the back volumes of Tuk Enocinger. The 
most complete book on motor cars and wagons of all kinds is that by 
Beaumont, published by Constable and Co., London. 

J. B.—The illustration did not appear in Tax Enorvger. The device is 
much used in the United States, where various modifications have 
been patented. It consists of a species of wooden grating with angular 
bars, the angles being anager One is laid at each side of the rails 
and another between them. Cattle refuse to try to walk across the 
line over these bars. 

A Srupeyt (Capamobr, Russia).—We scarcely understand what you 
mean by calculating a triple-expansion engine. The ratio of the 
cylinders to each other varies according to the views of different 
makers. You will find examples of this every week in our notice of 
launches in one of the last pages of the paper. Piston valves are 
a used for the high and intermediate-pressure cylinders, and 

ouble-ported slide valves for the low-pressure cylinder. 

A. W. (Strood).—At the base of the horn of a steam syren there is one or 
more apertures in a flat circular plate. This plate is covered by a dise 
mounted on a spindle. In this disc isa hole. When the holes in the 
two Smee coincide, steam passes through. A fan is fixed on the 
spindle. This, when the syren is sounded, causes the dise to revolve 
at a high speed, and the steam then escapes through the horn in puffs. 
Rotation can also be effected by making the plates rather thick and 
bevelling the holes as in a turbine. The whole is the acoustic equi- 
valent of a beating reed. In some cases there is a whistle combined 
with the apparatus. 


INQUIRIES. 


CARBORUNDUM. 
Sir,—I shall be obliged to any reader who will tell me where I can 
obtain this material. 
Smethwick, February 20th. L 


TEMPERING MILLING CUTTERS. 


Sir,—Can any of your readers give me the very best and latest method 
for tempering all shapes and sizes of new willing cutters, and also for 
re-tempering them after re-cutting ’ 


Stockport, February 20th. MacHInist. 


MEETINGS NEXT WEEK. 


Tue InstiruTion oF EvecrricaL Enoinrers.—Thursday, February 
28th, at 8 p.m., at the Institution of Civil Engineers. Paper, ‘‘ Cables,” 
by Mr. M. O'Gorman, Member. 

Ercinkerinc Socrety.—Weduesday, February 27th, at 
8 p.m., at the Royal Institution, Colquitt-street. Paper, ‘ Tramway 
Motors,” by Prof. Sidney H. Short. 

InsTITUTE OF MARINE EnGineErs (INCORPORATED).—Monday, February 
25th, at 8 p.m. Paper, “‘The Treatment of Boilers under Forced and 
Induced Draught,” by Mr. John H. Silley, Member. 

Tak IxstiToTION oF Junton ENGINKERS.—Friday, March Ist, at 8 p.m., 
at the Westminster Palace Hotel. Paper, ‘‘ Carburetted Water Gas,” by 
Mr. Samuel Cutler, jun., M.I. Mech. E., Member, of Millwall. 

Rovat Usirep Service Isstirvution.—Tuesday, February 26th, at 
3 p.m. Lecture on ‘The Food Supply of the United Kingdom and 
Imperial Defence,” by Captain Stewart L. Murray, the Gordon High- 
landers. 

Tae Instirotion oF ExectricaL Enorsgers: 
Sectrion.—Wednesday, February 27th, at 8 p.m., in the 
ings. Edmund-street. Inaugural ‘Address by Dr. Oliver Lodge, C 
of the Section. 


nee Mr. B. B. Woodward, F.L.S., 
Wittering, Sussex,” by Mr. J. P. Joh hnson. 

Tue InsTiTuTION oF CiviL ENGINEERS. 26th, at 
8 p.m. Ordinary meeting. Paper to be read and discussed, “The 
Rotary Process of Cement Manufacture,” by Mr. W. K. Stanger, 
M. Inst. C.E., and Mr. Bertram Blount, Assoc. Inst. C.E., F.C.S., F.C. 
—Wednesday, February 27th, at 2.30 p.m. Students’ Visit to the Electri- 
cal Works of the London United Tramways, Limited, Chiswick. 

Society or Arts.—Monday, February 25th, at 8 p.m. Third Cantor 
Lecture on “ = Bearings of Geometry on the Chemistry of Feriaenta- 
tion,” by Mr. W. J. Pope.—Wednesday, February 27th, at 8 p.m. Ordi- 
nary meeting. Paper, ‘The Outlook for the World's Timber Supply,” by 
Dr. W. Schlich, C.I.E.—Thursday, February. 28th, at 4.£0 p.m. Indian 
Section. Paper, * Railways an Famine,” by Mr. Horace Bell, M. Inst. 
C.E., late consulting engineer to the Government of India for Railways. 

Roya Institution or Great Britain.—Friday, March Ist, at 9 p.m. 
Discourse on ‘‘ Enamels,” by Mr. Henry Hardinge Cunynghame, U.B., 
M.A., M.R.I.—Afternoon Lectures at 3 p.m.:—Monday, February 25th : 
“ Practical Mechanics (experimentally treated): First Principles and 
Modern Illustrations,” by Prof. J. A. Ewing, M.A., F.R.S., M. Inst. C.E.; 
Tuesday, February : <6th : “The Cell as the Unit of Life, s by Mr. Allan 
Macfadyen, M.D., B.Se.; Thursday, February 28th : “Greek and Roman 
Portrait Sculpture, . by. Prof. Percy Gardner, Litt.D., F.S.A.; Saturday, 
March 2nd : ‘* Sound and V yrire by the Right Hon. Lord Rayleigh, 
M.A., D.C.L., LL.D., Se.D., F.R.S., M.R.1. 
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COMMERCIAL WAR. 


TRADING developments in the United States, referred 
to more than once recently in our pages, have progressed 
with unanticipated rapidity; and from the most recent 
information we learn that a commercial war of no small 
proportions has broken out, not only between the United 
States and Russia, but between the capitalist and the 
public. The contest, in a word, is at once civil and ex- 
ternal war, and the results, be they what they may, cannot 
fail to possess great interest for not only the United 
States, but the rest of the civilised world. 

The facts are complicated, and some knowledge of 
American political methods is necessary in order that 
they may be fully understood. It has been said, with a good 
deal of truth, that when American professional politicians 
fall out honest men get their own. Nothing that we could 
say in the way of censure of any party in the United States 


could approach in severity that which each party says of 
the other through its special newspaper. In some cases 
the wrangling over ill-gotten gains blinds the combatants 
to the circumstance that, now and then, the public at large, 
goaded at last to exertion, falls upon the fighters, and en- 
forces respect for law, order, and honesty. Something of 
the kind appears to be imminent in the United States at this 
moment. It will be remembered that we have referred 
at some length to the great projected steel trust, formed 
on the Carnegie properties as a basis. The latest in- 
formation received from the United States is that the 
consuming public, that is to say, the railway companies, 
bridge and shipbuilders, amd mechanical engineers, 
have taken fright, and that when Congress meets 
very energetic steps indeed will be taken to render 
illegal the formation of great trusts or combines, 
while Mr. Babcock, one of the leading Republican 
members, will bring in a Bill for the S totel aboli- 
tion of the tariff on iron and steel goods, and 
he will probably be backed up by the greater part of 
the railway and shipbuilding interests of the country. 
Once let free trade be established and Europe would be 
clear of the incubus which now afflicts its trade. 
Under Protection the manufacture of iron and steel can 
be carried on in a way to secure enormous profits. An 
export trade would serve as an equaliser, and enable the 
manufacturer to control the American market. When 
the home demand falls off he can dispose of his surplus 
stock in this country even at asmall loss; and when 
pressed at home to lower his price he can point out that 
he has no stock and that the railway company or ship- 
builder can take the steel or leave it. When the demand 
at home rises no steel will be exported. - All this is only 
possible under Protection, for with all their boasted 
facilities for production, the American ironmaster and 
steel maker know that without the aid of Pro- 
tection they would no longer be able to maintain 
profits in the face of European competition. We do not 
think that any movement in favour of free trade of equal 
force to that now in progress has ever been recorded in 
the United States ; and it is not a little suggestive that a 
rumour has been set on foot to the effect that the Car- 
negie combine has collapsed. The rumour may rest on 
fact, or it may not. It may have been put into circula- 
tion simply to disarm Mr. Babcock and his party, or it 
may be that those who have arranged the purchase and 
sale of the Carnegie interests are really afraid to proceed, 
lest they should find, when too late, that they no longer 
had a tariff to help them to enormous profits. 

Another sign of the times is the defeat of Mr. Hanna's 
Shipping Subsidy Bill in the Senate. We have already 
referred to that Bill in our pages. It was intended to 
foster the development of a United States mercantile 
marine. It will be remembered that we have already 
quoted Mr. Cramp’s opinion. He holds that under 
existing conditions it is impossible for American merchant 
shipping to be worked at a profit. To get over this 
difficulty Mr. Hanna’s Bill proposed that a large sub- 
sidy should be paid by the State to American ship- 
owners. The device has been tried in France with very 
small success. It was anticipated that Mr. Hanna’s 
Bill would have a majority of about -fifteen in its favour 
in the Senate. It was described during the debate as a 
device to get 9,000,000 dollars per year out of the public 
to pay for expenses incurred during the last Presidential 
election campaign. Far be it from us to attempt to say 
whether this statement had or had not any foundation in 
fact. It is enough for us that the anticipated majority 
of fifteen had no existence, and so for the moment British 
shipping interests are free from a danger of perhaps some 
magnitude. So much for the civil war between producer 
and consumer, let us now turn to the external war 
between the United States and Russia. 

Our readers will perhaps remember that we said long 
since that the Spanish-American war was fomented by 
sugar manufacturers, who desired to get Cuba into 
American hands. Indeed, some of the more advanced 
politicians at the other side of the Atlantic insisted that 
while the United States were about it they might as well 
have Jamaica also. For along time the sugar party in 
the United States has been quietly growing in strength, 
and once more with the aid of a fostering tariff, it may 
be said that the whole sugar trade of the United States 
has become a gigantic monopoly in the hands of the 
Sugar Trust. To counteract the duty and give Russian 
beet sugar a chance, the Russian Government pay @ 
bounty on all sugar exported to the United States. The 
value of the sugar does not exceed a few hundred 
thousand dollars per annum. It appears, however, that 
small as the quantity of Russian sugar is, its importation 
is, to use an American phrase, “played for all it is 
worth ” to keep down the price of American sugar. To 
nullify this, and make the Sugar Trust supreme, Mr. 
Gage has suddenly put an extra duty of one cent per 
pound on bounty-fed Russian sugar. He seems, however, 
to have reckoned in this case without his host, for M. de 
Witte, the Russian Financial Minister, instantly retaliated 
by raising the duty on American iron and steel, 
machinery, rails, and such like, about 30. per 

cent. ‘Nothing can be more amusing than the 
courtesy ety which these two men fence. The 
Russian minister appears to be the master of the situa- 
tion. The value of the United States iron and steel 
exports to Russia is more than 10,000,000 dollars per 
year, and this is of more importance than may appear at 
first sight, because under this head are included such 
things as sewing machines, steam engines, harvesters—in 
short, all manner of commodities into the construction of 
which iron and steel enter. The iron and steel and allied 
interests are, as might be expected, up in arms against 
Mr. Gage, whose reputation, and that of the Sugar Trust, 
are not spared. As it stands the quarrel is a very pretty 
one. A further political complication is the Isthmian 
Canals Bill, which it now appears has not the least 
chance of becoming law at present. We are not sur- 
prised to hear that President McKinley contemplates 
calling a special session of Congress. In this country 
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our readers will watch with interest the progress of 
events; on the whole the outlook for this country seems 
to be improving. 


LOCOMOTIVE EFFICIENCY. 


An Indian engineer, Captain Smythe, R.E., raises in 
our correspondence columns once more the oft-disputed 
question of locomotive efficiency. If his letter is read 
with the care which it deserves, it will be seen that he 
criticises not so much the performance of this or that 
particular locomotive or type of locomotive, as the state- 
ments which are published concerning them. He finds 
these in cases which he quotes irreconcileable. We are 
not surprised. We agree with him that it is almost 
impossible to believe that both can be true. As a 
matter we think beyond question, nothing is really 
known with any accuracy on English or any other rail- 
ways about the details of the haulage work done; the 
average resistance of trains; the consumption of coal per 
train mile; the weight of steam used per horse-power per 
hour. In short, none of that class of information exists 
which is always available concerning steamship perform- 
ances or that of stationary engines. But we believe that 
it can easily be shown that this ignorance is not due to 
want of curiosity, but, in the first place, to the difficulty 
of the subject; and, in the second, to the apparently 
well-grounded conviction that the information when 
obtained would not be worth the outlay expended in 
getting it. 

There is this great difference between the locomotive 
and all other steam engines, that there is no approach to 
constancy in its work. The weights hauled vary; the 
speed varies; the weather varies; the road resistances 
vary. Diagrams taken in rapid sequence illustrate these 
truths in the strongest possible way. It is very hard to 
arrive at any definite conclusion regarding the perform- 
ance of an engine and boiler which are at one time indi- 
cating, say, 150 horse-power, and five minutes later give 
400 or 500 horse-power, and then drop back again to 
200 horse-power or less. The real efficiency of a loco- 
motive is measured by the stress which it exerts on the 
draw-bar between it and the tender and the speed in feet 
per minute at which the train is running. Concerning 
the amount of the pull next to nothing is known, save 
for special cases. It is very easy to write down formule 
and say that they give the resistance of a train; no one 
believes that they do more than express the results obtained 
with some particular train on some particular day. The 
variation of governing conditions are in railway work 
almost infinite. For example, the resistance is greatly 
augmented in cold weather by the increased viscosity of 
the oil in the axle-boxes. A side wind will materially 
increase resistance. How, for example, is a trustworthy 
equation of resistance to be prepared when it has been 
proved beyond cavil that, other things being equal, more 
power is required to pull a train on an embankment than 
in a cutting ; while the atmospheric resistance in still air 
is a function of the bulk or displacement of the train, and 
not of the shape of the front or the rear ends of it. 
If we turn to the locomotive, we find that its consump- 
tion of fuel depends on a dozen conditions, all variable in 
a pronounced degree. Thus, so small a thing as a difference 
of an eighth of an inch more or less lap on the slide valves 
will greatly affect the economy and the hauling power 
of the engine. The same may be said of the effect of a 
fraction of an inch in difference between the diameter of 
two blast pipes, or even in the height of the blast pipe in 
the smoke-box. Again, we have the influence of the air 
spaces in the grate to consider, the width of the brick arch, 
and the skill of the fireman, to say nothing not only of 
the chemical quality of the coal, but of its puysical 
characteristics as it goes into the fire; whether, for 
instance, it runs small, almost slack, or is in lumps of a 
fair size. The would-be experimenter does not know 
where to begin. He has absolutely no constants on 
which to base a conclusion. If we turn to the annual 
coal bills and compare them with the train mileage, we 
are baffled again, because we have no such thing as ton- 
mileage in this country ; and there are arbitrary allowances 
for lighting up, shunting, and standing under steam. The 
fact that no locomotive superintendent has the smallest 
faith in the returns of consumption of fuel per mile drawn 
up by any other superintendent, is fair enough proof to 
the outsider that none of the published returns are trust- 
worthy; and even if they were, inasmuch as they can 
only refer to the locomotive as a whole, they can supply 
no specific information which will enable men to point to 
this or that feature, and say in a thoroughly convincing 
way that it is a distinct source of economy. Thus, to 
take the figures quoted by Captain Smythe concerning 
the experimental train run on the London and North- 
Western Railway in the summer of 1899, it is extremely 
improbable that the results then obtained could be pre- 
cisely repeated. Indeed, even on the day named there 
was a difference in the quantity of coal burned on the run 
down to Crewe and on the run up to London. The 
experiments carried out on the North-Eastern Railway, 
again, and dealt with in our columns at the time, are 
instructive principally because they show that it is next 
to impossible to obtain any consistent data of general 
application. 

We may now proceed to consider how far trustworthy 
and complete data would be of service if we had them; 
or, to put the question into a more correct form, we may 
ask if there is any information lacking to engineers, the 
possession of which would enable them to build engines 
of greater efficiency than those now in use. We venture 
to think that there is not. If, for example, it was con- 
ceivable that anything was to be gained by possessing a 
formula of train resistance more accurate than those which 
we have, itis scarcely conceivable that the railway men of 
the civilised world would have rested content so long to 
go without one. But let us ask ourselves if a loco- 
motive superintendent knew to a fraction of an ounce 
what was the resistance per ton of a passenger train 
weighing 250 tons, in what way could that knowledge 
modify his practice? There is but one reply. It could 


not modify it at all. Again, if we knew minutely 
how much water a pound of coal evaporated in 
a given boiler, could that knowledge modify to any extent 
the design of the boiler? We feel certain that it could 
not. In fact, there are certain things about locomotive 
engines which are, to all intents and purposes, out of the 
control of the designer. Thus, it is practically impossible 
to design an engine to work on British railways which 
can have a grate more than 3ft. 4in. wide. It does not 
seem to be advisable to make such a grate more *than 
7ft. long; we need not stop to explain why at any 
length. Thus, then, we get our boiler power fixed for us. 
The locomotive engine is, in truth, a compromise, and 
sufficient is known about it to enable a competent 
designer to produce a very satisfactory machine. Two 
main conditions must be observed; the first is that the 
engine shall be able to keep time in all weathers with the 
heaviest loads that the traffic superintendent is likely 
to put upon it; the second is that it shall spend the 
least possible time in the repair shops. Economy of fuel 
is a matter of very considerable importance, but it is 
very far from taking first place; and it may be assumed 
that if the first condition, that is to say, hauling efficiency, 
is satisfied, the economical efficiency of the machine as a 
whole cannot be bad. 

Our correspondent has directed attention to the 
increase in boiler power without an increase in the size of 
cylinders, which has undoubtedly taken place. This 
increase is due altogether to the greater weight of the 
load hauled, but it is very often accompanied by an 
increase in the size of cylinders. For example, the 
engine we illustrated last week has cylinders, not 18in., 
but 19in. in diameter and 26in. stroke. The use of an 18in. 
cylinder with a comparatively small boilerresulted from the 
legitimate desire to promote economy by using steam more 
expansively than it could be worked in a smaller cylinder. 
But no special or elaborate experiments have been needed 
to show that better results could be obtained after all 
by having larger boilers. As matters stand just now, it is 
beyond doubt that the locomotive is a very efficient and 
fairly economical machine. It remains to be proved that 
it could be made better as the result of elaborate experi- 
ments on train resistance, coal and water consumption, 
&c. On this point no one seems to have anything to say. 
It appears to be accepted that improvement will come by 
degrees as a consequence not of particular experiments, 
but of the results obtained in every-day practice with any 
given type of locomotive. One of the most meritorious 
features of the locomotive is the ease with which its 
design can be made to conform to conditions defined by 
the exigencies of traffic, always provided that there is 
sufficient room available in tunnels and stations; and 
those who fail to see how much better and more efticient 
the modern British locomotive is than its predecessors 
cannot take much interest in the subject. 


THE STORAGE OF ACETYLENE. 


A REcENT issue of the Journal of the Franklin 
Institute contaius a paper by Mr. E. L. Nichols on “The 
Acetylene Flame,” in which the author discusses at 
length the scientific and practical value of acetylene as 
an illuminant, and treats of the possibility of employing 
the gas in the production of the long-sought photometric 
standard. He finds, however, certain difficulties in the 
way, for the illuminating power of the commercial gas 
itself is apt to vary somewhat; and one of the reasons 
why the luminosity of the acetylene flame is not 
perfectly constant is because the gas ‘loses much of 
its illuminating power when stored for a long time over 
water.” Mr. Nichols states that a sample of acetylene 
put into a water-sealed holder and left untouched for 
five months had finally only 6 per cent. of the illuminating 
power of the new gas; and although the colour of the 
flame showed hardly an appreciable change, analysis 
proved that the ultimate product contained only 25 per 
cent. of acetylene. From this experiment Mr. Nichols 
asserts that the gas must be consumed while it is quite 
fresh, in order to avoid loss ‘“‘ by breaking down of the 
compound.” 

In spite of the curious sentence which we have last 
quoted, we cannot think that Mr. Nichols has overlooked 
the real cause of this phenomenon. It is, however, 
unfortunate that he has omitted to offer the true explana- 
tion; because, in the form in which his paper stands, it is 
liable to be misunderstood by persons who are imperfectly 
acquainted with physics and chemistry. No gas can be 
stored indefinitely in a water-sealed holder. By the effect 
of varying temperature on the coefficients of solubility 
of the stored gas, whatever it may be, and on those of the 
oxygen and nitrogen of the atmosphere, the confined gas 
continually tends to work its way through the water into 
the outer air; and the outer air tends to work its way 
through the water into the holder bell. Thus the 
confined gas steadily decreases in quantity, and regularly 
becomes contaminated with atmospheric oxygen and 
nitrogen. In the case of acetylene made from commercial 
calcium carbide, especially if it has been generated by the 
water-to-carbide system, the acetylene is not pure to start 
with; and each of its impurities is less soluble in water 
than the acetylene itself. Therefore the impurities 
diminish in quantity more slowly than the acetylene, the 
loss of the latter being relatively hastened by the higher 
partial pressure at which it stands. Simultaneously, as 
we have said, air enters, and the stored gas rapidly 
deteriorates chemically and loses its illuminating power. 
In fact, to put the matter in a single sentence, we may 
say, not that acetylene loses its illuminating power when 
stored for any length of time over water, but that 
acetylene, in common with all other gases, cannot be 
stored for any length of time over water; and inasmuch 
as commercial acetylene is never chemically pure, the 
stored gas loses illuminating power simply because it loses 
acetylene more rapidly than its various impurities. 

It may, perhaps, be.of interest to record some observa- 
tions we have personally made upon the effect of storage 
on acetylene. The gas was generated in an experimental 


hand-fed carbide-to-water plant, and was stored at g 
pressure of 2}in. in a water-sealed holder over a layer of 
olive oil about fin. thick, both water and oil having been 
exposed to the gas for several months previously. In the 
holder, then, the acetylene was more or less protected 
from the water; but’through the generator delivery pipe 
it was in contact with the relatively large volume of 
partially saturated lime-water contained in the decom. 
posing chamber. Acetylene was prepared in this 
apparatus at various dates since last September from one 
and the same bulked sample of calcium carbide, the gag 
being used for a variety of experimental purposes foreign 
to our present theme. At the end of each test a certain 
quantity of acetylene was left in the holder; and in 
January last it happened to be about one quarter or more 
full. By means of the same carbide as had been 
previously employed, the holder was filled up completely, 
and the gas was permitted to stand for one month, A 
‘‘Naphey ” burner, which had originally been tried for illu. 
minating power with perfectly new gas—from the identical 
carbide sample—and which had not been used for more 
than ten or twelve hours altogether, was then examined, 
It was necessary to employ a small burner for this inquiry, 
as the store of gas was failing by dissolution, diffusion, and 
possibly slight leakage at the various cocks of the holder 
and generator; but though the smallness of the jet made 
the illuminating power of the acetylene appear unduly 
low, this cireumstance does not affect the validity of the 
result, which was that the acetylene had lost 14°3 per 
cent. of its illuminating power during storage for one 
month of thirty-two days—a loss of 0°45 per cent. per 
day, which is notably lower than Mr. Nichols’ mean 
figure. In view, however, of the fact that much gas of still 
greater age was present in the holder when it was first 
filled up for this test, we consider we may with perfect 
propriety hold the acetylene to have averaged two months 
old, whence the daily loss of illuminating power was only 
0-225 per cent.—an amount that is hardly of the slightest 
practical significance. It should be noted that this 
experiment refers to acetylene of the highest possible 
commercial purity, i.e., gas made by the carbide-to-water 
system, passed into a holder quite free from air, and 
stored in the most economical fashion, i.e., over a layer 
of oil. With water-to-carbide acetylene the wastage 
would presumably be more rapid, and might easily 
approach Mr. Nichols’ estimate if it contained any 
appreciable proportion of air or other adventitious gas to 
start with. 

,In conclusion, we may possibly be asked, What are the 
industrial bearings of Mr. N ichols’ investigation? Does 
this ‘loss of illuminating power” decrease the actual 
value of acetylene as a country illuminant? And is, 
therefore, an acetylene generator advisedly constructed 
without any holder at all? The answer to the first 
inquiry is that there are none; to the second, no; to the 
third, certainly not. In no form of acetylene plant, even 
one of the so-called non-automatic kind, where the holder 
is large enough to contain all the gas from each entire 
charge of carbide, is the gas ever stored more than a day 
or two. If we accept Mr. Nichols’ figure that acetylene 
loses 94 per cent. of its illuminating power in five months, 
we find that, assuming the loss to proceed at a regular 
speed, the loss per day is 0°63 per cent.; but this loss will 
be the smaller as the original gas is the more pure. The 
various advantages of holders in acetylene generators 
enormously outweigh this ideal advantage derived from 
omitting them; and it were not judicious of any ‘ acety- 
lene expert " to advise his clients to forego holders merely 
for the purpose of preventing the dissolution of acetylene 
in the holder seal. 


THE TUBE TRADE. 


Ture tube trade is just now presenting some rather 
interesting features. It appears that in consequence of the 
high price of wrought iron tubes during last year the Bir- 
mingham Gas Committee were unable to accept the tenders 
of British makers, and had to seek supplies from America. 
They were able to buy wrought steel tubes from a firm in 
that country at considerably less cost than would have been 
entailed if they had been restricted to the acquisition of 
home material. In addition, the tubes are said to have been 
of superior quality, and to have given satisfaction. The 
effect of these purchases was ultimately to bring down the 
price of British-made tubes. It is, however, stated that it is 
still possible to secure Staffordshire tubes which have been 
exported and re-shipped to this country at less than they 
would have cost had they been ordered direct from the makers. 
Of course, it has to be remembered that, in connection with 
the gas department, competition is to some extent reduced 
owing to the chairman of the Committee being interested in 
one of the largest tube-making companies in this country ; 
and the company is, therefore, precluded from contracting. 
In view of last year’s experience the action of British firms 
when the department invites tenders within the next few 
weeks will be watched with interest. It remains to be seen 
whether steel tubes from America will this year also com- 
pete with wrought iron tubes from the North of England, 
the Midlands, and other British manufacturing centres. 
Not unnaturally the English makers, both of tubes and of 
fittings, are endeavouring to reduce their expenses now that 
trade has lately so much fallen away. For the second time 
in the last fifteen years the English operative fitting 
and socket makers engaged in the tube trade are— 
as they term it—‘locked out.” As a matter of fact, how- 
ever, this phrase does not correctly define the position, 
inasmuch as the employers are really treating them with 
every consideration. Twelve months ago the employers 
granted an advance of 5 per cent., and this has remained in 
force ever since until quite recently, when a demand has been 
made for a 10 per cent. reduction, and a conference of 
masters and men is to be held almost immediately to decide 
the matter, work in the meantime being resumed. There 
appears to be a reasonable expectation of the matter being 
settled in an amicable manner, and it is satisfactory that this 
is so, the tube trade being an important department of 
industry connected with engineering accessories, and cne in 
which an unnecessary suspension of operations is therefore 
always regrettable, 
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LAUNCH OF A BATTLESHIP AT JARROW. 


the 19th inst., at Ship- 
ildi d Iron Company launc or his Majesty’s 
the Rattleship Russell. More than 
ste interest was taken in the launch, as it is the first 
pattleship launched in this century. Many visitors came 
from all parts of the country to attend the ceremony, which 
passed off most successfully. 
HLMLS. Russell is one of six first-class battleships which 
: ded for by the naval programme of 1898-9, two of 


On Tuesday, 


rovi 
ws one building in royal doekyards and four in private 
ards for his Majesty’s Government, She is the first of the 
bie to be launched. Her principal dimensions are as follows, 
vizi— 
sngth bet nerpendicul 405ft. 
Length 75ft. 6in. 
Draught .. -- 26ft. 6in. 
Indicated horse-power., .. +. «+ «+ 18,000, 
The vessel is of steel throughout, and is built on the 


longitudinal system, the stem, sternpost, propeller shaft 
brackets, and ram of massive ‘strength, are formed of steel 
castings. The hull is divided into 320 water-tight compart- 
ments, thereby reducing to the fullest extent the risk of 
danger from ramming by the enemy, rocks, and torpedoes, 
and rendering her practically unsinkable. There is a double- 
bottom extending four-fifths of her total length under the 
engine and boiler-rooms, magazines, and shell-room spaces. 

The port and starboard engine-rooms are divided by a 
middle-line water-tight bulkhead, extending from the keel to 
main deck, 10ft. above the load water-line. There are three 
boiler-rooms, each being a separate water-tight compartment, 
and containing in all twenty-four Belleville water-tube 
boilers. There are longitudinal water-tight bulkheads at 
the sides, extending throughout the machinery and boiler 
spaces, and subdivided off by athwartship water-tight bulk- 
heads, forming in all fifty-two coal bunkers, which act as 

an additional protection to the engines and boilers. On 
the platform and lower decks is placed the auxiliary 
machinery for the working of the ship, including electric 
engines, hydraulic pumping engines, capstan engines, air 
compressors, &c., as well as a fully-equipped engineers’ work- 
shop and numerous store-rooms. 

The officers and crew are accommodated on the middle and 
main decks, the admiral and captain having day-cabins on 
the upper deck. The officers’ accommodation consists of 
handsomely-fitted cabins situated aft, the superior officers 
being berthed on the main deck. The admiral’s accommoda- 
tion is at the extreme aft end of the main deck, with 
access to @ handsome stern walk fitted with a light steel 
canopy. The upper deck extends from stem to stern without 
a break, and above it are the forward and after decks, on 
which are placed the conning towers, the former being of 
12in. Harveyed steel, and the latter of 5in. nickel steel. 
These are surmounted by flying bridges, and connected on 
each side by a fore-and-aft bridge. The boats, of which there 
are eighteen, including two 56ft. steam pinnaces, are stowed 
amidships on skid beams. A strong steel derrick, worked by 
hydraulic power tested to 36 tons lift, is fitted to the main- 
mast for lifting them, and the foremast is also fitted with 
two steel derricks of ten tons each for working those of a 
lighter description. The fore and main lower masts are 
built of steel, and fitted with military fighting tops and 
search-light platforms, with wood topmast and upper and 
lower signalling-yards. There are two funnels in fore-and- 
aft line between the masts. 

Two barbettes, one forward and one aft, rise from the 
middle deck and project a few feet above the upper deck, 
protected by 10in. and 1lin. Harveyed armour, and inside 
are powerful hydraulic turning engines, and all the gear 
necessary for controlling the ponderous turntable carrying 
the 12in. breech-loading guns in a specially-protected shield 
in each barbette. The main deck, which forms the top of 
the armoured citadel, is a protective deck 2in. thick, enclos- 
ing the barbettes, and reduced to lin. thick at stem. 

The middle deck, which is a protective deck of lin. steel, 
is horizontal in the centre, 2ft. 6in. above the load line, and 
sloped down at an angle of about 40 deg. at the sides to 5ft. 
below the load line, which forms the shelf on which the side 
armour rests, this protective deck running in this form from 
after to forward barbettes, of which itis the foundation. It then 
dips down at the centre, gradually losing the angles at each side, 
and eventually forming the lower deck, still retaining its pro- 
tective thickness right to the stem casting, to which it is 
strongly secured. Before and abaft of the barbettes the 
line of this deck is continued as an ordinary deck. The 
lower deck is a sloping protective deck, of lin. thickness 
before the forward barbette, and 2in. thick aft of the after 
barbette, and protecting the steering gear, &c. The sides of 
the vessel are protected from stern to transverse armoured 
bulkhead with two thicknesses of jin. nickel steel on jin. 
ordinary steel plating, and from armoured bulkhead to a dis- 
tance of 286ft. 7in. Harveyed armour about 14ft. wide in 
wake of barbettes, reducing gradually to 2in. nickel, which 
finishes in a rabbet on stem, giving great rigidity to the 
powerful ram. Behind this belt of armour coal bunkers are 
arranged, whereby a large amount of additional protection is 
secured. With a view to preventing water from finding its 
way below the protective deck, means are provided for 
closing the several openings by water-tight shutters and 
covers, while in the case of those which must necessarily 
remain open in action, cofferdams have been fitted with the 
same object. 

The main armament consists of four 50-ton breech-loading 
guns of 12in. calibre, with a training of 120 deg. each side 
of the middle line. The auxiliary armament consists of the 
following, viz.:—Twelve 6in. quick-firing guns, each placed in 
a casemate of Harveyed armour Gin. thick. Four of these are 
on the upper deck, the two forward ones training over the bow 
and 30 deg. abaft the beam, and the two after ones training 
over the stern, and 30 deg. before the beam. The other eight 
are situated on the main deck, thefour forward and aft trained 
the same as the guns on upper deck, and the fourin the mid- 
ships are trained 60 deg. before and abaft the beam. Twelve 
12-pounders, two in the bows and two in the after quarter on 
the main deck, and six in waist of ship on upper deck, and 
two on forward shelter deck, the latter being field and boat 
guns, eight Maxims on shelters and bridges, and six 3-pounders, 
three in each military fighting top. Four submerged 18in. 
torpedo tubes, two forward and two aft. Means are so 
arranged that the ship when in action can fight from either 
of the two conning towers. The Russell will be lighted 
throughout by electricity, with an installation of about 900 
electric lamps, and will also be equipped with six search- 
lights of 25,000 candle-power each, the dynamos being under 
protection. 


The main propelling engines are twin-screw, each set 
consisting of four cylinders, i.e., one high-pressure, 33}in. 
diameter ; one intermediate-pressure, 543in. diameter; and 
two low-pressure, each 63in. diameter ; the stroke of all being 
4ft. The engines will be run at 130 revolutions per minute. 
Steam is supplied by twenty-four boilers of the Belleville type, 
the total tube surface being nearly 45,000 square feet. The 
working pressure of the boilers is 300]b. per square inch, 
reduced at the engines to 2501b. per square inch, In addition 
to the main propelling engines, there are steering engines, 
electric light engines and dynamos, air-compressing engines, 
distilling machinery, coal hoisting machinery, hydraulic boat 
hoists, capstans, workshop engines, and about seventy other 
auxiliary engines, such as feed pumps, fire and bilge pumps, 
fans and engines, air blowing engines, ash hoists, centrifugal 
pumping engines, &c. &c. 


ELECTRIC LIGHTING SYSTEM FOR 
RAILWAY TRAINS. 


ALTHOUGH great strides have been made in recent years. in 
the artificial illumination of railway carriages, there still 
remains room for considerable improvement. The old oil 
lamp has given way to lamps burning coal gas and oil gas 
which are stored under pressure under the carriages, and 
although the illuminating results are a considerable improve- 
ment, the presence of such highly inflammable gases is a 
constant source of danger, especially in the case of fire or 
collision. Electricity as a carriage illuminant has advan- 
tages over all other rivals which are obvious, but the railway 
manager, confronted with falling dividends and having gas 
plants already installed, has to exercise extreme caution in 
changing from one system to another. Under the circum- 
stances he is wise in waiting to ascertain whether the means 
introduced for generating electric light on the train will bear 
the test of time. A new system of lighting, in which the 
current is generated underneath the carriage itself, is being 
introduced into this country by Vickers, Son, and Maxim, 
Limited, Sheffield, but has already been largely adopted, we 
understand, in the United States, and has been successfully 
running for some considerable time. The apparatus is 
automatic, and each coach of a train is entirely independent, 
although, when necessary, as in the case of “ block” trains, 
one generating set could be made to serve the whole of the 
compartments. A dynamo is placed beneath each coach, and 
is so adjusted that at a given speed—say 15 miles per hour 
—it feeds the lamps direct, the superfluous current generated 
being stored in a battery for use when the train is standing. 
The dynamo is driven from one of the axles by means of a 
short-drive belt, on the inner side of which are fitted 
V-shaped leather blocks which correspond in section with 
V-grooved pulleys, so as to prevent slipping. The belt is 
further kept taut by means of a tension spring arranged 
between the two pulleys. 

The dynamo, an ordinary shunt-wound machine, is well 
protected from dust and dirt, and maintains a pressure of 
from 30 to 40 volts. It is automatically switched into 
circuit when the train has reached the pre-arranged speed, 
the pressure being so controlled that at all speeds the current 
supplied to the lamps is uniform. When the train is sta- 
tionary, and the dynamo has been automatically switched out 
of circuit, the lights are supplied at 30 volts by the batteries. 
After starting, as the train gains speed the dynamo voltage 
increases, until a potential is reached above that of the 
batteries and lamps. The latter are prevented from receiving 
more than 30 volts by means of a resistance in the circuit. 
The dynamo, it should be pointed out, is controlled so that 
at high speeds the current remains normal. This is accom- 
plished by the use of a small motor that works when the 
dynamo is generating, and with suitable mechanism throws 
resistances in and out of the field of the dynamo, according 
to the speed of the train. The lamps are specially constructed 
with short filaments, so that they are not affected by the 
vibration of the train. The Great Central Railway Company 
is giving a trial to the “axle light ” system, and on Wednes- 
day invited a number of railwaymen and others to inspect a 
first-class dining car in which the apparatus had been fitted. 
In a run between Manchester and London the occupants of 
the car had an opportunity of becoming acquainted with the 
operation of the new appliances, and also of observing the 
effect which the starting and stopping of the train had upon 
the light. Although—due to a wrongly-adjusted spring in the 
regulating apparatus—there was a very slight diminution of 
light when the train was stationary, the results obtained on 
the run were considered highly satisfactory. 


A NEW 


THE ILLUMINATING POWER OF LONDON GAS 
DURING 1900. 


A REPORT has just been presented to the London County 
Council by the Public Control Committee, giving in tabular 
form the results of the testings made with the Council’s 
portable photometer of the illuminating power of the gas 
supplied by the Gas Light and Coke, the South Metro- 
politan, and the Commercial Gas companies during the year 
1900. It appears that the total number of testings was 187, 
131 of which were below 16 candles; and 99 of the latter, or 
53 per cent. of the total number of tests, were below 15°5 
candles. These results show some improvement in the 
illuminating power of the gas as compared with the results 
obtained during i899. For instance, the percentage of test- 
ings below 16 candles in 1899 was 90, whereas during last 
year it amounted to only 70 per cent. The report, which 
represents these figures in tabular form for the whole year, 
is also accompanied by a second table indicating the results 
obtained in the second half of the year; and a comparison of 
the two tables makes it apparent that a decided improvement 
took place in the illuminating power of the gas after the end 
of June. During the period beginning with July and ended 
with December 31st 55 testings were made of the gas supplied 
by the Gas Light and Coke Company, and on no occasion 
was the illuminating power of the gas found to be below 15 
candles. In that portion of the Fast End served by the 
Commercial Gas Company the gas was tested on fourteen 
occasions, the testings being principally made during 
November, when the output of gas by the companies is 
very large. Notwithstanding this, the illuminating power of 
gas was not at any time discovered to be less than 16 
candles. The highest result obtained was 17-8 candles and 


the lowest 16:1 candles, the average of all the testings being 
16°8 candles, or nearly one candle above the standard re- 
quired by the statute. 

The increased illuminating power of the gas during the 
second half of 1900 is shown by the increase of the percent- 


age of testings above 15-5 candles as compared with the first 


six months, and the decided improvement in the gas supplied 
by all the companies during the latter half of the year is also 
shown by comparing the average of the first half of the year 
with that of the last six months. The actual figures are 
given in the report as follows :— 


Average forthe Average for the 


first six second six Increase. 
months, months. 
Gas Light and Coke Co... .. 15-0 cand. 15-9 cand. 0-9 cand, 
South Metropolitan Gas Co. .. 14-2 cand. 15-7 cand 1-5 cand. 
Commercial Gas Co... «. 140 cand. 16-8 cand. 2-8 cand. 


As to the testings made with the portable photometer in 
the district supplied by the Commercial Gas Company during 
the second half of 1900, the report observes that it is remark- 
able how close an agreement there is between these testings 
and the testings made at the fixed testing places on the same 
days. The average of all the testings at the Old Ford and 
Wellclose-square testing places—the only two in the com- 
pany’s area—was 16°9 candles, whilst the average of the 
testings made on the same days with the portable photometer 
was 16°8 candles. It would appear from these results that 
the gas supplied on the days when the testings were con- 
ducted had the same illuminating power in all parts of the 
company’s district. These results tend to prove that-—- 
when testings are made at other than the fixed testing 
places with a portable photometer of precisely the 
same character as that in use at the latter places, and 
with gas of the same illuminating power-—the results obtained 
outside are in agreement with those realised within the test- 
ing places. In conclusion, the report, after expressing satis- 
faction at the improvement during the past half-year, states 
that it is difficult to decide to what extent the action taken 
by the County Council immediately before the improvement 
occurred has led to the supply of gas of higher illuminating 
— throughout the districts surrounding the fixed testing 
places. 


THE INSTITUTION OF JUNIOR ENGINEERS. 


AT a meeting of the Institution of Junior ineers held at the 
Westminster Palace Hotel on Friday, February 8th, the chairman, 
Mr. Percival Marshall, presiding, a paper was read by Mr. L. F. 
Awde, on ‘‘ Electric Power Supply in the Metropolis.” 

After emphasising the importance of the subject of a cheap and 
general supply of electricity for power purposes, as evidenced by 
the attention devoted to the large power distribution schemes 
during the last session of Parliament, the author referred to the 
comparatively small amount of electric power at present used in 
London, and dealt with the difficulties attending the supply of 
electricity for power purposes from the existing stations in the 
metropolis at a price that could really be considered as reasonable, 
and which would induce the manufacturing community to generally 
adopt this form of energy for machine driving, &c. Thedisadvan- 
tages attaching to the positions of most of the various stations 
aud their results upon the working costs, were dealt with at some 
length, and in this connection a curious fact was adduced, viz., that 
the average works costs for 1899 were exactly the same for both 
local authorities and companies, being 1°91d. per unit in both 
cases, the advantage resting with ‘the local authority only in the 
matters of rates and management to the extent of 0°37d. per unit. 

After a reference to the attitude of the local authorities as to 
assessments of electric supply stations—when these were not their 
own property—the author protested against their proceedings with 
respect to the much-vexed question of smoke nuisance, and spoke 
strongly upon the action of the colliery proprietors last year in 
cornering the coal market, the results of which were so severely felt 
by all the electrical undertakings, and hinted at some counteracting 
remedy that it might be necessary to find, should their tactics be 
sustained or repeated. He expressed himself in favour of one large 
station down the river, generating for power purposes and street 
lighting only, and submitted detailed estimates for such a station 
of a plant capacity of some 33,000 horse-power, the whole scheme 
involving a capital expenditure of over one million sterling, distri- 
buted as follows, the station estimates providing for five triple- 
pansion sets of 3500 kilowatts each, and two sets or 2500 kilowatts. 


£. 
30,000 
Generating station 645,000 
Males, <i 105,000 
Distributing centres .. . 288,000 
£1,068,000 


The system proposed was a three-phase generation, and distribu- 
tion at extra high pressure to transforming centres, the low-pressure 
distribution to consumers’ premises being at 500 volts from rotary 
converters and batteries. The costs of working were set out in 
detail, showing a total cost of under 4d. per unit, the maximum 
selling price being suggested at 1}d per unit or 14d. per horse- 

wer hour. In the case of factories in the immediate neighbour- 
ee of the generating station, and with a view to encourage the 
erection of such factories, the special price for these was put at the 
low figure of 14d. per unit, equivalent to very little more than jd. 
per horse-power hour. The author dwelt upon the fact that in 
this country, and especially so in London, electrical engineering 
was a long way behind the times, and had been far outstripped in 
the direction indicated by American and continental practice, but © 
if such a scheme as he had propounded could he inaugurated, some 
of the grounds for self-reproach would thereby be removed, and the 
position of the metropolis as a manufacturing centre substantially 
improved. 


THE Roya InstitvuTIoN.—In the fifth of his lectures on 
‘¢ Practical Mechanics,” delivered at the Royal Institution, on 
Tuesday, Professor J. A. Ewing first mentioned some additional 
points respecting momentum, and then gave a number of experi- 
mental illustrations of centrifugal force. One of these, designed to 
show that centrifugal force increased with distance from the centre, 
consisted of two balls, one heavier than the other, joined by a rod. 
When these were laid horizontally on a rotating table there was 
one particular place, with the heavy ball nearer the centre than 
the light one, in which the system was in equilibrium and 
remained unmoved, but in every other position it was displaced 
outwards from the centre. Another experiment showed how 
liquids in a rotating vessel heaped themselves up as far from the 
centre of rotation as possible, and further illustrations of the 
principle were adduced in the centrifugal pump, the centrifuga) 
driers used in sugar manufacture, &c. Some interesting experi- 
ments were also performed to show the quasi-rigidity produced by 
rotation. Coming next to a point of great practical importance, 
the balance of moving machines, the lecturer showed how the 
rotation of a single unbalanced mass caused violent shaking and 
vibration of the frame on which the mechanism was carried, 
whereas such effects were absent when the rotating mass was 
balanced by another mass exactly similar. Marine engines being 
now very frequently made with four cylinders, a more or less 
complete solution could be applied, but in a locomotive only an 
approximate remedy was possible. The to-and-fro motion of the 

istons could be balanced by weights on the driving wheels ; 
cistemntal disturbance was thus abolished, but instead the weights 
gave rise to an up and down hammering action on the rails, 
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ELECTRICAL ENGINEERING AT THE PARIS; vessels Brennus, Magenta, and others of the same class, 


EXHIBITION. 
No, XII.—SAUTTER, HARLE. 

AmonG the principal exhibitors of search-lights for naval 
and military purposes were Sautter, Harlé, and Co., who 
presented an exhibit of Mangin search-lights of almost 
all sizes and capabilities. Those employed in the French 
navy are 30 cm.. 40 cm., 60 cm., 75 cm., and 90 cm. in 
diameter respectively. Each size has a number of 
different reflectors of different focal length to be employed 
for different distances. The reflectors are constructed 
with a certain aberration in the central portion which 
gives increased parallelism of the emergent beam. A 
special method of mounting, as adopted on the war 


apparatus for the manipulation of guns and ammunition 
is exhibited. According to this arrangement the search- | on board ship, electrically-driven hoists, pumps, &c. 
light is hung and pivoted from a steelyard in such a way | [ike nearly everyone else, Sautter, Harlé, and Co. pro- 
as to be readily and easily directed to any point. The | vided a polyphase distribution plant, comprising a high- 
manipulation of these instruments is effected by electrical | tengion three-phase generator of 800 kilowatts capacity 
means, and this exhibit certainly showed the search-light | and several motors and transformers, among the latter 
in its most perfected form, but it is really to be doubted | jeing one of 40 kilowatts capacity. The generator is 
whether anything is gained By showing ‘‘a battery” of | iron-clad, and gave its 800 kilowatts at the high speed of 
from thirty to forty of these appliances in a row, that 1500 per min. It was direct-driven by a Rateau steam 


could not have been effected by the display of half a! turbine, and provided an electromotive force of 6000 
dozen. volts. There was also a small direct-driven dynamo for 

Other exhibits of this firm, which do not, however, call | continuous current coupled to a high-speed two-cylinder 
for special comment on the part of the electrical engineer, heavy oil engine—an interesting exhibit in view of 


apart from their admirable finish, comprised a quantity of | possible future developments on these lines. 
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Our illustrations show two petroleum engines direct 
coupled to dynamos. These compact little plants are 
specially useful for military purposes, though they may 
also be employed in country houses. They work with 
heavy petroleum, of from 0°8 to 0°82 specific gravity. 
It is unnecessary to remark that this overcomes difficul- 
ties and dangers in storage and transport. The firing is 
effected by a wickless lamp, and the speed is controlled by 
a governor, which regulates the feed of petroleum. A 
circulating pump, driven by the engine, circulates the 
cooling water. The double cylinder vertical engines are 
made in sizes from 8 to 30 horse-power, and are generally 
supplied to military stations for coasts defence. The 
double horizontal engine, the subject of our second figure, 
has one igniter for both cylinders; and the cylinders are 
back to back, with return connecting-rods. It is said to 
be in perfect equilibrium, working without vibration. 
Two engines of this type were shown, one of 12 horse- 
ower, working a marine type dynamoat 500 revolutions, 
and a small machine of about 4 horse-power. These 
machines are used for automobiles, and military auto- 
mobile search-light plants. 


WATER-WASTE PREVENTER PILLAR. 


Wirt the object. of preventing the waste of water from 
pillars placed in the roadway or in the courtyards of buildings, 
Ham, Baker, and Co., of Grosvenor-road, Westminster, have 
just recently introduced what they term a water-waste pre- 
venter pillar. With this it is impossible to leave the tap 
running. The pillar itself is made in several different forms, 
and the arrangement of the appliances in connection with it 
are not always quite the same, but our illustration—Fig. 1— 
may be taken as representing the general appearance of the 
ipparatus as suggested by the makers for use in this and 
other countries liable to cold weather. 

The idea of the invention is to supply a given volume of 
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Fig. 1—WATER PILLAR AND CYLINDER 


water and no more for each movement of the handle. This 
is brought about-by having a cylinder provided with a piston, 
the cylinder being constructed to hold the desired quantity of 
water. This cylinder, it will be cbserved, is placed in an 
underground chamber provided with a cast iron cover. In 
this country, where the cylinder is liable to get frozen, this 
is necessary ; but in such places as Bombay, to which town 
a number of these pillars is, so we understand,- being sent; the 
cylinder may be placed in the pillar, thus simplifying the 
arrangement. 

The action of the apparatus is extremely simple, as will be 
seen by consulting Fig. 2, which shows the method of work- 
ing diagrammatically. A is a four-way tap. To one of its 
openings A! is led the supply main, the diametrically opposite 
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Fig. 2-SECTION OF CYLINDER 


opening A‘ is the outlet. The other two openings A, and 
A;, which are similarly opposite to one another, are connected 
by means of pipes P and P! to opposite ends of the cylinder 
b, which may be of any capacity. In the particular 
apparatus which we saw and worked the capacity was rather 
less than the contents of an ordinary galvanised pail. 
cylinder is provided with a piston B', which is fitted with 
double gutta-percha cups. Suppose the apparatus is about 
to be used for the first time. The four-way cock A is turned 
into the position shown by the full lines, and the water enters 
through A!, passes through A* to the pipe P, and thence to the 
cylinder B, forcing the piston to the far’ end of the cylinder, 
and driving only air out of the pipe P!. The cock is then 
turned through a quarter of a right angle—there are stops 
which prevent it going any further—and the exact reverse 
happens to what has already taken place. The cock will then 
be in the position indicated by the dotted lines. The main 
supply is thus connected through A!, A*, and the pipe P! 
with the other nd of the cylinder, with the result that the 
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piston is pushed back to the end from which it started, fore- 


ing the water as it does so through the pipe P, through A*and A* 


to the outlet, the amount of water ejected being exactly that | 


At the Hammersmith Electric Power Station a modified 
type of underfeed stoker is being tried in connection with a 
Babcock and Willcox boiler. The method of feeding coal up 


displaced by the piston in its course. This amount having | from beneath the furnace is, of course, not new, but the 
been drawn off, and providing the cups, &c., fit all right, no | combination of worm-feed and-rocking fire-bars, all automati- 


further water passes, and none will pass until the handle is 


moved again. It is impossible, therefore, for the water to be 
continually running. We tried the apparatus a number of 
times, and each time met with the same result. 


A NEW UNDERFEED STOKER. 


Tue drastic steps which are being taken in most large cities 
to prevent the emission of black smoke from works’ chimneys, 
together with the abnormal prices which have recently been 


charged for good quality coal, have*caused the owners of | 


cally operated by the same steam motor, has probably not 
been seen previously in this country. The operations of the 
stokers will be understood by referring to the illustrations, 
of which Fig. 1 represents the general arrangement, the 
cover of one motor being removed to enable a view of the 
internal mechanism to be had. Figs. 2, 3, and 4 represent 
sectional views of the apparatus, and Fig. 5 is a view of the 
stoker complete, showing the method of fixing the fire bars. 
Coal having been supplied to the hopper either by hand or 
mechanically, is fed through the trough by a screw conveyor, 
which is caused to revolve at the rate of from one 
to two turns per minute, according to the thickness 
of fire required, by 
means of the self-con- 
tained steam motor. 
This motor is of pecu- 
liar construction. It has 
a reciprocating piston 
working a crosshead, 
on which are provided 
toothed racks. These 
operate the screw con- 
veyor by rocking levers, 
ratchet wheel, and pawl, 
all of which are well 
seen in Figs. 2 and 4. 
Under normal condi- 
tions the motor makcs 
about forty strokes a 
minute, but its speed 
can easily be regulated 
by throttling the steam 
in the supply pipe. The 
diameter of the steam 
cylinder is 64in., and 
the stroke 5in. The fuel 
having been fed into 
the trough, is forced to 
rise evenly throughout 
the whole length of the 
furnace by the taper 
and graduated pitch of 
the worm. As_ the 
coal rises it gradually 


Fig. 


steam plants to pay particular attention to improved stoking 
methods. The engineers in charge of large electric light and 
power works have perhaps more trouble to contend with from 
the attention of smoke inspectors than they deserve. Their 
duties, at all times full of anxiety, are rendered additionally 
burdensome by the fact that at any moment during the day 
the steam-generating capacity of their plant may be taxed to 
its utmost to supply power for lighting up a district enveloped 


1—STOKERS APPLIED TO BABCOCK BOILER 


becomes heated, the 
volatile products are 
expelled and become 
; mixed with the incom 
ing air, which finds admission through the orifices shown 
in Figs. 3 and 5. The air is forced into the ashpit by means 
of a fan, and the pressure required need not usually 
exceed that required to sustain a column of about lin. 
of water. The mixed gases pass upward through the 
incandescent fuel, and are ignited without the formation 
of smoke. After leaving the retort the coked fuel is worked 
downwards towards the side walls of the furnace, carrying 


Gy. 
Fig. 3 


in sudden fog. Even with ample boiler power this condition 
is one not easily overcome without making smoke. More 
fuel is applied by the stokers in their anxiety to provide steam 
than can be perfectly consumed. The trials of this engineer 
are as nothing compared with the engineer who lacks “‘stand- 
by” boiler power, as is not infrequently the case in the 
metropolis. In such cases the stoker’s wits are taxed to cope 
with the sudden demand for more steam as the whistle warns 
him that further lighting sets are being put on. Under the 
most favourable circumstances the conditions are difficult, 
and it is not surprising that mechanical stoking is being 
largely resorted to. 
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Fig. 2 


Fig. 4 


with it the non-combustible matter which is deposited in the 
troughs shown in section in Fig. 3, from whence it can after- 
wards be withdrawn from suitable doors. The movement of the 
fire is effected chiefly by a peculiar motion of the bars, which is 
brought about by the revolving shaft below the conveyor 
trough. This shaft is caused to revolve by a gear wheel which 
meshes with a similar wheel on the worm shaft; on the other 
end of the first-named shaft a crank is provided which 
operates levers connected with bearing bars which carry the 
seetional flooring of the furnace. The arrangement will be 
followed by reference to Fig. 3. A lateral reciprocating 
movement is thus obtained—the rising fuel being agitated 
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and prevented from caking—and the air coming through the 
orifices is permitted to pass freely, being equally distributed 
throughout the entire furnace, producing an even rate of com- 
bustion. 

It is claimed that with these stokers any depth of fire can 
be maintained between about Gin. and 18in., and the flame 
can be regulated in this way, so that the combustion is 
completed before the gases have been reduced to a point of 
inefficient temperature. The entire surface of the fire may 
be viewed from doors similar to those used for hand firing, 
and these doors may be utilised for the latter purpose in case 
the machine is stopped from any cause. It is further claimed 
tkat sudden demands for steam such as are general in electric 


Fig. 5—GENERAL VIEW OF STOKER 


power stations can be readily met with this apparatus, 
since the feed of the worm can be increased at will, causing 
the fuel to rise uniformly throughout the whole of the 
furnace. At the Hammersmith station, where we have 
recently had an opportunity of witnessing the stokers 
in operation, the boiler which is being experimented with 
was formerly burning Aberavon steam coal, costing 30s. per 
ton, with hand firing. With mechanical stoking it is burn- 
ing inferior slack, purchased at from 13s. 6d. to 15s. per ton 
without, we are informed, any diminution of steaming 
capacity. The makers of the apparatus are the Underfeed 
Stoker Company, Limited, Walbrook, London, E.C. 


LIGHT LATHES AND SCREW MACHINES.* 
By Mr. JoHN AsH¥FORD, Associate Member, of London. 


Many changes have taken place during the last few years in the 
methods of machining in our various engineering establishments 
and mauufactories, changes which are necessary in the march of 
progress, and which we must and do recognise as essential, in 
order that we, as a country, may maintain our position in the 
manufacturing world. 

That the matter is serious is evident from the fact that in 
certain manufactories whole shops have been cleared of their 
machines and a completely new and up-to-date plant installed. 
‘This paper has, therefore, been prepared in order to create an 
opportunity for the discussion of the details of machine tools 
upon which much thought has been bestowed. It is intended that 
the term “light lathe” as applied in this paper, shall indicate 
lathes such as engineers use, the centres being below 10in. The 
ordinary lathe, with which we were satisfied ten years ago, does 
not fulfil the requirements of the present day. There is no 
disputing the fact that it was a good serviceable tool, but the 
necessities of these times demand a machine which may be more 
smartly worked, be more handy, and cause less loss of time. 
What, then, are the requirements of a present-day lathe for tool 
and ordinary work, and how may these be fulfilled? In answer to 
the first part of this question, the author puts forward his views 
with all deference, and desires that members will state theirs ; 
and, in answer to the second portion, by way of solution, he 
ventures to point to certain existing designs. 

Let it be granted as a first principle that the machine should be 
stiffly constructed, and so lined up and fitted that initially it may 
do satisfactory work ; then :— 

(a) Its wearing parts should be made of such material and so 
shaped, proportioned, and protected, that its wear may be 
reduced to a minimum, and the accuracy of the machine be main- 
tained, and that such wear as takes place may be compensated by 
adjustments. 

(b) The various changes of speed, of traverse, of tool position, of 
tail-stock position, &c., should be effected by handle movements, 
which should be practically instantaneous in action and within 
easy reach of the operator. The use of a spanner for either of 
these purposes is undesirable. 

(c) A reasonable change of speed should te possible without the 
handling of belts. 

(d) All ordinary speeds of traverse should be obtainable without 
the removal and changing of spur wheels or belts. 

(e) When screw cutting or chasing from the lead screw, one 
movement should suffice to release the screw and withdraw the 
tool from the work. 

(7) When taper turning, it should not be necessary to disturb 
the alignment of the tail-stock, or the set of the rest. 

(g) Feed stops should be introduced, and also means of reversing 
the feed traverse. 

(4) It should not be possible for any two speeds of traverse to be 
in action at one time. 

It is difficult to exactly specify the requirements of a turret 
lathe, as so much depends upon the nature of the work to be 
machined. It may, however, be conceded that many of the 
requirements set forth in paragraphs (a) to (k) apply with equal 
force to turret lathes, and in addition the following :— 

(4) When working from the bar, a self-centering chuck must be 
fitted that shall have sufficient power and range of action 
to securely grip the bar when subjected to its heaviest cut, 
and allow for ordinary variations in the diameter of rough 
stock whilst taking its grip without moving the stock longi- 
tudinaliy. 

(j) There should be a suitable means of feeding forward the 
stock when required, without undue loss of time, and it should 
come into action immediately the chuck is released. 

(£) The design of the revolving tool holder or turret should be 
such as would allow the greatest range of action ; hold a sufficient 
number of tools for all ordinary work ; —; the tool without 
spring with the heaviest cuts; bring the tools into action, 
accurately located ; simplify the construction and setting of tools 
and their holders ; and revolve and locate itself automatically, 

(1) Independent stops should be provided for each tool, and 
when the turret traverse is actuated by power the stops should 
throw out the power mechanism. 

(m) The means of traversing the turret should be such as to 
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allow of quick movements while changing the tool positions and 
steady motions while cutting. 

(x) A cross slide is usually desirable to carry forming, cutting- 
off, and chasing tools, and its position should be easily and 
accurately adjustable. 

(0) In many cases, especially for brass work, efficient means of 
chasing should be introduced, and if, for this purpose, a leader 
screw = used, excessive wear of the screw should be guarded 
agains 

Full automatic screw machines, suitable fcr automatic turning in 
addition to screw making, perf be considered to be modified turret 
lathes, with mechanism added to automatically ulate the 
various movements. The requirements of the turret lathe thus 
on ly also largely to this class of machine, and in addition the 
ollowing :— 

(p) The headstock should retain some of the features as in the 
turret lathe, with modifications adapting it to automatic working. 
The speed of spindle rotation should be variable to a limited 
extent ; but the introduction of self-opening dies has rendered it 
unnecessary to provide any reversing mechanism, 

(7) A cam shaft must be introduced to regulate the movements 
of the various parts, and, as the speeds of the movements are 
required to vary, the cam-shaft speed should be changeable, this 
speed variation being quite independent of the spindle’s le 

(r) It is a debateable question as to whether the turret carryi 
the tools should have a constant or a variable distance of forwa: 
traverse. The settlement of this point greatly affects the design 
of the machine, and, in the author's opinion, the correct answer to 
the question is, that unless the scope of the machine is to be very 
much restricted, the forward traverse should be variable. 

(s) The mechanism controlling the tool movements should 
provide for a rapid withdrawal of the tool and change of position, 
so that idle time may be reduced to a minimum. 

The question now is:—How may the requirements of the 
foregoing paragraphs best be fulfilled; and to what extent do 
they affect the construction of the machines ! 

Respecting paragraph (a) the wearing parts which affect the 
accuracy of the machine are :—The journals and bearings of the 
spindle, the various slides and slide surfaces, the screws and their 
nuts. That a wearing surface may act satisfactorily, it is 
recognised that the following conditions should be fulfilled :—(1) 
That any pressure brought to bear upon it should be evenly 
distributed. (2) That it should be protected from dirt of every 
description. (3) That it should  s efficiently lubricated. (4) 
That the surface itself should be sufficiently large. (5) And 
finally, its formation should not admit of any pressure brought to 
bear upon it being mechanically increased to any serious extent. 

LicHT LaTHEs. 

The spindle,—It is a point for debate as to whether the spindle 
should be hard or soft. In the opinion of the author, it is of 
much more importance that the bearing surface should be large, 
and that the journals be made truly cylindrical. 

The bearings.—As materials, each of the following are found to 
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have been used :—Hard steel, cast iron, phosphor bronze, and 
brass or cast iron lined with white metal. hen the bearings are 
small, no doubt hard steel is desirable, but if they are of ample 
proportions it becomes unnecessary. Too soft a metal, on the 
other hand, is not satisfactory, as it does not last well enough. 
Both phosphor bronze and cast iron may be considered suitable, 
that is, if the bearings are well bedded and of sufficient diameter 
and length to satisfy condition (4) respecting wearing surfaces. 
Several different forms of spindle bearings are shown in Figs. 1 to 
5. The conical construction, as in Figs. 1 and 2, has the rather 
serious objection of failing to comply with condition (5) re weari 
surfaces, for, should the thrust-bearing be improperl odjanel, 
the cone will be forced more deeply into its bearing, thus increas- 
ing the pressure on the surface, thereby creating excessive 
friction. e cone bearing, in fact, does not lend itself to either 
of the conditions (4) or (5), as, with a reasonable taper, the bearing 
is short ; but if, on the other hand, the length is increased, there 
is a finer taper which still further violates condition (5). The author 
prefers the design shown in Fig. 3, where the bearing surfaces are 
parallel and the exterior of the bearings are coned. The bearing 
is split in one place and eased in two others, thus making a 
springy bush which, when adjusted longitudinally, will close upon 
the journal. This retains the ve of the cone adjustment 
with a parallel bearing. In this same bearing, conditions (2) and 
(8) are well satisfied, there being a felt oiling pad introduced into 
the split of the bush and dust caps over the ends of the bearings. 
Halved bearings are very largely used, and ball bearings, as in 
Figs. 4 and 5, have been tried. 

hrusts,—With the cone bearing, an adjustable end-thrust, such 
as in Figs, 6 and 7, is necessary ; but when parallel bearings are 


used, a non-adjustable ball thrust is satisfactory, and it may be 
caeat — e poppets, thus adding to the compactness of the 
eadstock, 


Fig. 7 


Adjusting or gib-strips.—Several different praumgoneenta of these 
strips are illustrated in Figs. 8, 9, 10, and 11. ose in Figs, 10 
and 11 should undoubtedly be used where possible, and the strip 
should have sufficient metal in it that only two adjusting screwy 


Fig. 8 Fig. 9 


may be necessary. It cannot be considered good practice to use 
thin strips with three or more grubscrews for adjustment. 

Slide surfaces.—That slide surfaces may wear well, the conditiois 
as to wearing surfaces should be met as fully as possible. When 
the force applied for the purpose of traversing a slide is not central 
with the resistance, a couple results with a tendency to twist the 
slide. A very small angle of twist causes condition (1) to be 
violated, consequently, unless the strips are so adjusted that there 
is no slack, the condition cannot be satisfactorily complied with. 
This logically leads to the following conclusions :—(1) Either the 
screw or other means of traversing the slides must be in line with 
the resistance ; or (2) where that is impossible, as it usually is, and 
as an ordinary machine operator cannot be depended upon to keep 
the strips correctly adjusted, the adjustments must be automatic ; 
or (3) the guide surfaces in contact should be very long. From 
these pe of view, it is evident that the nearer a traverse screw 
is to the centre of the slide ways, the better. The usual practice 
with the slide rest conforms to this, but not so with the saddle, 
—— some firms put the lead screw in the interior of the lathe 


Now, as regards the shape of the slide ways of the bed, how do 
the above conclusions affect their form s itis impossible to 
apply the traversing force to the saddle in line with the resistance, 
and as it is not desirable to make the guide surfaces so long as 
would be required by the third conclusion, the second should be 


Lathe-bed Sections 
Figs 12-20. 
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considered more closely. ‘That the saddle may have nv tendency 
to twist under the action of the traversing force, this conclusion 
requires that the guide surfaces shall automatically adjust them- 
selves to each other. On inspecting, then, the various bed sections 
illustrated in Figs. 12 to 20 to see if either is of a form that 
will provide this automatic adjustment, it will be found that those 
having raised V’s undoubtedly do so, for gravity acts as a closing 
surfaces in contact. 

Jonsidering the remaining conditions (2), (3), (4), and (5), as 
affecting bed sections, (2) from dirt. 
A shape which affords the least facility for catching dirt, or more 
especially metal particles which would work in between the rubLing 
surfaces causing rapid wear, is one having a sloping surface, such 
as those in Figs. 13, 14, and 16. The possibility of satisfying con- 
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dition (3) follows on a fulfilment of (4), provided that there are 
— means for the continuous application of oil, which is rarely 

e case, 

English lathe builders pride themselves upon the ample surface 
supporting the saddle as obtained by the shape in Fig. 12, which is 
lost by the use of raised V’s. No doubt such a form has the very 
decided advantage of giving direct support to the saddle and 
reducing spring to aminimum. The great disadvantage of the 
raised V form, as in Figs. 13 and 16, is the lack of support for the 
saddle immediately under the tool rest. The saddle fits upon the 
two outer V’s, and thus has a long span, so tending to make it weak 
in the back and lacking in stiffness. If, however, the inner V’s 
are placed at a lower level, it allows of an increased thickness in 
the saddle which tends to minimise this disadvantage. Moreover, 


if the cross slide-way is raised upon the saddle, instead of sunk into 
it, the slide which fits upon it may be of greater length, thus giving 
a better distribution of the pressure from the tool when cutting, 
so adding to the stiffness. Such an arrangement has the further 
advantage of protecting the cross slide-way from metal cuttings. 
Ample support for the saddle is desirable, but broad flat slide 
surfaces on the bed are not unmixed blessings, for they easily catch 
the metal cuttings which work under the saddle and form the chief 
factor in the wear of those . All things being considered, the 
author is of opinion that the requirements of —— (a) are 
more nearly met by a bed-plate with raised V’s, the inner pair being: 
set lower than has hitherto been the practice, 


(To be continued.) 


Fig. 6 
s 
= 
| 
| 
| Spindle Bearings. 
Fig. 1. 
English Lodge and Shipley (Jones and 
BS DY | 
SS \\ ss 
Fig, 3. 
| | ge ap 
Fig. 4. Fig. 5, 
YY G 
Small Guman 
With Inside Screws. German Piltler) WY 


22, 1901 


THE ENGINEER 


199 


LETTERS TO THE EDITOR. 
(We do not hold the opinions of our 


THE EFFICIENCY OF LOCOMOTIVES. 

sin,—There have recently appeared in your es very inter- 
descriptions of runs with various [Coomotives, but, 
unfortunately, the results given are more of general interest than 
of practical value. The information is generally confined to the 
speed and weight of the train which the engine pulled. It is very 
unfortunate that accurate trials are not more often made to 
determine the quantity of coal burned, water evaporated, and 
horse-power develo Were such trials more common the 
designing of locomotives would probably be done more scientifi- 
cally, for at present the a Maegan of the various main features 
of a locomotive, such as heating surface, grate area, and cylinder 
volumes, appears to be done more on a system of trial and error 
than in any other way. 5 

For instance, it seems to have been brought home to locomotive 
designers that the former standard of 1200 square feet of heating 
surface and a grate of about 17 square feet are not sufficient for 
express engines with cylinders 18in, by 24in., and larger boilers 
are becoming more the custom, while cylinder volumes remain 
much the same as before. Accurate trials would greatly help in 
fixing upon the type of locomotive required for any particular class 
of work, but the trials must be accurate or they become worse 
than useless. On comparing the results of tests made at different 
times in which the coal and water consumption is given, some un- 
accountable differences come to light which appear to show that 
the tests have not been very precisely carried out, or that some of the 
conditions of the particular run have not been recorded. To illus- 
trate this, take two distinct sets of trials made on the London and 
North-Western Railway, The first of these were made in 1887, 
and were, I believe, intended to show how much coal consumption 
was increased by increased x a The runs were in each case 
made between Creweand Wolverton, and the results are tabulated 


below :— 
First run. Second run. 
Tons cwt. qr. Tons cwt. qr. 
Weight of engine andtender.. .. 65 0 .. 65 0 
Coal burned per mile .. .. .. 21-31». oe 57-61b. 
Evaporation of water per pound of 
Average speed, miles an hour 24 ie 45-6 


Now, by computing the average resistance of the two trains the 
respective horse-power can be arrived at. The formula taken for 
resistance is R = 4 + smo i R being the resistance in pounds per 
ton of train, and V the speed in miles per hour. Itis assumed that 
the gradients between Crewe and Wolverton balance each other. 
From this the following figures are deduced :— 

First run. Second run, 
Average horse-power .. .. ++ 142-75 .. 577-19 
Coal burned per horse-power per hour... 3-51lb. .. 4-55 
Weight of steam per horse-power 


porhour ... .. S4-20lb. .. 84-58Ib. 
Coal burned per square foot of grate 
(20-55ft.) per hour,. .. .. .. 24-94Ib. ., 128-13Ib. 


The quantities of steam used per eng red per hour in the 
two runs correspond very closely, and the difference in coal burned 
per horse-power per hour appears to have been due entirely to 
the lower efficiency of the boiler in the second trial. It is well 
known that the more a boiler is forced the lower becomes the 
evaporative efficiency of the coal burned, and these trials would 
seem to show that much economy would result in the use of larger 
boilers and grates. Unfortunately, however, this inference is 
upset by the results of another test made in June, 1899, when a 
-pecial train was run from Euston to Crewe and back. The engine 
used was the four-cylinder compound Iron Duke, weighing with 
tender 81 tons, and the gross weight of the engine and train was 
420} tons. The results of the down and up runs and the mean of 
the two are given below :— 


Down. Up. Mean. 
Coal consumed per mile .. 43-7lb. .. 39-61b. ..  41-G5Tb. 
Water evaporated per pound 
Average speed, miles an 
From the column of means the following figures are deduced :— 
Average horse-power .. .. «+ 981-56 
Coal burned per horse-power per hour.. .. .. 2-17 1b. 
Steam used ,, 17-08 Ib. 
Coul burned per square foot grate per hour. . 104-02 Ib. 


That is to say, the Iron Duke used only half the coal and water per 
horse-power that were used by the engine working on the Wolverton 
trials in 1887. It seems probable that some error must have been 
made in one or other of these trials, for even if the engine used on 
the Crewe and Wolverton runs was a simple engine, it 1s impossible 
for any compound locomotive to show a saving of 50 per cent. 
over a simple locomotive in good order. There is no reason to 
suppose that the resistances of the trains and horse-powers 
developed as calculated above can differ greatly from the actuals ; 
in fact, the results in the Wolverton trials compare very closely in 
some respects with each other. The only conclusion that can be 
arrived at is that some error has crept into the observations. It is 
extremely improbable that the Iron Duke can require only 17 lb. 
of steam per horse-power per hour when — at an average 
speed of 50 miles an hour, as it is known that a large stationary 
compound non-condensing engine working under the most favour- 
able conditions uses about 18 1b. of steam per borse-power per 
hour, and it is only fair to assume that the highest efficiency to be 
obtained from a compound locomotive will be considerably below 
this, probably not much less than 241b. of steam per horse-power 
a be required, even after allowing for a high boiler pres- 
sure of 200 lb. per square inch. Some explanation would be 
useful, but, as already stated, further systematic trials would be of 
much use to locomotive engineers. 
. CAREW SMyTH, Capt. R.E., 
6, Russell-street, Calcutta, Indian State Railways. 
January 31st. 

[We have dealt elsewhere with the questions raised by Capt. 
Smyth. We may poiat out here, however, that the indicated 
horse-power must in all cases be very much larger than the horse- 
power represented by the tractive effort multiplied into the speed. 
The resistance formula used by Capt. Smyth gives, we have no 
doubt, far too high a coefficient of resistance.—Eb, E. }. 


MEXICO AS A FIELD FOR BRITISH ENTERPRISE. 


S1r,—Mexico is comparatively little known in Great Britain as a 
field for remunerative investment of capital It is true that a 
good deal of British capital is already employed there, and is 
receiving dividends from mines, railways, and other industries, 
but not to such an extent as would have been supposed, having in 
view the excellent political and internal condition of the country ; 
the facility with which it may be reached—nine days’ journey 
from London will take the traveller within her boundaries—and the 
‘extensive means of railway and telegraph communication within 
‘the country itself. Doubtless, however, as her vast natural wealth 
‘is made better known the British investor will not yieid so rich a 
field of operation entirely to the Americans, 

Mining is the principal industry which offers, although by no 
means the only one, as the vast fortunes which are being made by 
natives and Spaniards in cotton and sugar growing and manufac- 
ture, the production and decortication of fibrous plants, as 
henequen, ixtle, flax, and the various ‘‘maguey,” serve to show, 
as well as in the growing of coffee, cocoa, starch, and the many 


tropical products and fruits which the three distinct climates of 
the country afford, 

The ores principally encountered are copper, silver, gold, lead, 
zine, iron, &c. Coal and petroleum also abound in certain parts. 
The production of silver competes with the United States for a 
first place in the world’s output, sometimes it overreaches its 
northern neighbour in“actual production, but silver is by no means 
the most important of its riches, Mexico, in the near future, will 
probably become one of the greatest copper-producing countries 
of the world, for the metal exists in vast quantities, and is in some 
few places already being worked on a considerable scale, 

The mining laws of Mexico are framed to act practically and 
easily upon the miner, who is hampered by no intricacies of detail 
nor large fees, The whole country is open for either native or 
alien to take up property, and life and goods are as safe in the 
Republic as they are_in" Britain. The conditions of the country, 
social and mineralogical, are such as offer great inducements to 
moderate capitals well managed. There are some ancient wrecks 
of enterprises to be met with, resultant, however, upon over- 
capitalisation and bad management, but the practical man having 
capital at command will not be wrecked upon these shoals, 

here are two ways of obtaining valuable mineral property in 
the great mining districts, a belt of which may be said to extend 


for nearly a thousand miles, One is by paying a large price for 


an already developed property, and the other by either “‘denounc- 
ing” or claiming virgin territory, or by buying up at low cost 

rtly-developed mines from their native owners. As regards the 
atter, a considerable knowledge of the country must be obtainable 
through an engineer or miner who has spent some time therein, 
and the amount of rich property to be thus acquired is at present 
almost endless in certain of the less-known States of the Republic. 
In some districts there are i able ient workings, made 
centuries ago, where only the very richest ores have been worked 
out in the lodes so attacked. These workings often have “‘dumps” 
at the tunnel mouths, containing thousands of tons of ore, assaying 
high in lead and copper, where only the gold, and a portion of 
the silver, has been extracted in near-by arrastras; the copper 
and lead at that time having little value there. I have sampled 
some ‘‘ dumps” of this character, and found 30 per cent. of lead, 
with 2 kilos. of silver per ton, while others contained high per- 
centages of copper. The mines from which these ores have been 
extracted are, of course, capable of great development, and they 
are often open to the miner who will merely pay the fee for register- 
ing them. It is not pretended, of course, that such conditions as 
these are found immediately upon the linesof railway. It is, how- 
ever, only an arithmetical calculation to place the value of the 
given ore-body against the cost of transportation or of the erection 
of a water-jacket furnace, and the hauling of fuel—supposing there 
to be none in the neighbourhood. It is, of course, difficult to 
understand how so much wealth, so comparatively near to America 
and European sources of energy, hasso long remained unexploited ; 
but it must be recollected that the native Mexican is but a slow 
and primitive miner, and that only comparatively recently have 
some of the principal railways been extended into regions entirely 
unexplored before. The engineer who visits these mining regions 
will long for an unlimited treasury to take up some of the natural 
wealth he encounters, but if he is only able to operate on a 
moderate scale he will do more towards making his investment a 
highly paying one than probably can be done in any other country. 
This is the testimony of all those who have had the opportunity of 
studying the resources of Mexico. 

In agriculture, cotton-growing is one of the industries which 

offers the greatest inducement. Cotton is grown under irrigation, 
and the crop rarely or never fails. A large cotton “hacienda” 
with which I am acquainted has some 400 miles of main and sub- 
sid‘ary irrigation canals, The profits upon the cultivation and 
manufacture of cotton and cotton goods are very large, and there 
are great tracts of land suitable for the purpose of planting, which 
can be taken up with Government title at one shilling and up- 
wards per acre. One can become a large landholder in Mexico at 
a comparatively small outlay. Sugar cultivation and manufacture 
offers an equally remunerative field ; the supply in the country 
does not nearly equal the demand, and the market is often at the 
doors of the “‘hacienda” at prices which leaves the planter a 
wrofit of 100 per cent. upon the cost of production. Sugar is 
highly protected. There are large tracts of land suitable for its 
culture, and it is surprising that European capital does not seek 
an outlet in so desirable a field. Coffee-growing gives large profits, 
but has been somewhat overdone, or rather it has been attempted 
to grow coffee on unsuitable ground, which has resulted in a 
mediocre quality of berry. 

In the space at disposal it is impossible to touch upon the many 
products which are to be grown at profit, but it may be taken as 
an axiom that every pound of produce raised, be it cereal, fruit, 
fibre, or other agricultural produce, can be sold within the 
country itself at a profit which seems an exaggeration to state. 
As stated, Mexico has three climates, owing to the vast altitude to 
which her great table-land rises—the hot, the temperate, and the 
cold, the middle one of which is simply a region of “eternal 
spring,” perhaps a hackneyed term, but the only one which 
describes it properly, There are boundless forests and land suit- 
able for india-rubber plantations, and, in fact, for climatic reasons 
already mentioned, almost every plant known to civilisation will 
Senet. It was certainly no exaggeration on the part of Humboldt 
when, in speaking of that part of the globe, he stated that some 
of the districts alone were capable of supporting the population of 
the world. 

Apart from the natural resources and their exploitation, there is 
a call for capital in manufacturing industries, and in modern 
methods generally in transportatioa, lighting, artiticial cold 
storage, drainage, water supply, and the ike. “Phere is, in fact, 
no ordinary method of investment which the capitalist cannot 
secure upon proper investigation, for as regards such Mexico is in 
the same condition that the United States presented fifty years 
REGINALD Enock, C.E., M.S.E. 


ago. 
Newton Abbot, February 6th. 


THE TRAMWAYS AND LIGHT RAILWAYS ASSOCIATION. 


Sir,—I have much pleasure in informing you that the Union 
Internationale Permanente de Tramways have recently accepted 
the invitation of this Association to hold their Congress in London 
next year, and the dates fixed for their reception are Ist, 2nd, 
3rd, and 4th July, 1902. 

The Secretary of the above Institution has requested me to 
invite the members of the Tramways and Light Railways Associa- 
tion to enrol themselves as members of the Union Internationale. 
The subscription for companies or corporations is £2 per annum, 
for single members 10s, For further particulars as to membership 
kindly apply to this office. 

I would point out that, in addition to being brought into closer 
touch with those interested in the tramway industries of the Con- 
tinent, members of the Union Internationale receive the publica- 
tions of the Society, which are alone worth the amount of the 
subscription. NorMan A. THompson, Secretary. 

Clun House, Surrey-street, Strand, London, W.C., 

February 9th. 
THE AMERICAN CAB, 


Sir,—Your correspondents forget the important fact that the 
eee foot-plate is from lft. to 1Sin. wider than the English 
oot-plate. 

I have personal experience of most English cabs and some 
Scotch cabs. The best of these is Mr. Drummond’s cab on his 
most recent London and South-Western engines. The very worst 
is Mr. Worsdell’s attempt to adapt the American cab to an lish 
foot-plate on the North-Eastern Railway. The cabs in question 
are cramped and inconvenient, stifling in summer, warm enough 
in all conscience even in this weather. 

My experience goes to show that the most suitable cab for our 


climate is one well open at the back, not too deep, and provided 
with half doors at the sides between the engine and tender, to 
keep draughts off the legs, these doors being unshipped and re- 
turned to store in the summer. 

A close narrow cab is a source of danger when a tube gives way, 
or flame comes out of the fire-door—things with which your corre- 
spondents are no doubt familiar. 

Salisbury, February 16th. Man, 


Sin,—Mr. R. H. P. Curle, page 173, is quite in error in stating 
that I have ‘‘changed my mind,” as the following facts will show : 
—In 1893, after riding in the American cabs, I formed a very high 
opinion of them, and advocated their introduction on lish 
railways. However, now the American cabs are in use in this 
country, a number of the men do not like them. 

Less than six months ago I gave a lecture to a meeting of drivers 
and firemen, and spoke in favour of the cab, but men who were 
actually working engines with the cab got up, one after another, 
and objected to it for various reasons ; and one man said “‘ he had 
been to his foreman and got his engine changed for an English 
one.” In reply to a vote of thanks, | explained that my object in 
advocating the cab was because I believed it a good thing for 
drivers and firemen, but that after the strong expression of opinion 
I should do nothing further in the matter enti drivers and fire- 
men had decided amongst themselves ‘‘ what they did want.” 
There the question stands, and the men are as divided as ever—in 
fact, more so, 

Saxe-Coburg House, Leicester, 

February 18th. 


CLEMENT E, STRETTON, 


FORCED LUBRICATION, 


AN interesting discussion on the question of forced lubrication 
was introduced by Mr. C. Day at a meeting of the Manchester 
Association of Engineers on Saturday. Mr. Day took it that forced 
lubrication meant the continuous lubrication of a bearing under 
pressure, as distinct from supplying oil to a distributing box and 
allowing it to run by gravity to the bearings. Dealing first with 
the advantages of forced lubrication, they had the fact that a film 
of oil was forced between the surfaces of the bearings, as if there 
was any perceptible play on the bearings the pressure caused the 
oil to be shot into the gap at each reversal of the stroke. Another 
advantage was that the bearings ran quietly without extremely 
close adjustment, as the pressure of the oil reduced the tendency 
to ‘“‘knock.” Further, there was a saving of oil owing 
to its being used over and over again in a much more com- 
plete manner than under old systems of lubrication. 
Another point was that there was a very decided cooling 
action due to the pouring of a large quantity of oil over the bearing. 
Then, again, higher pressure per square inch, and higher speeds 
were permissible. Higher pressure was permissible because of the 
interposed film of oil, and higher speeds because with the pressure 
exerted the oil was forced in quickly between the surfaces. As to 
the disadvantages of forced lubrication, it might be said that the 
oii pipes under pressure were liable to break through vibration and 
pressure. This could be remedied by careful design and good 
workmanship, and ean 3 by having also an air vessel on the 
pumps to save shocks on the pipes. Again, the lubrication of the 
engine was dependent on a pump. Here also it was a question 
of good design. Experience showed that with valveless pumps 
there was no trouble, and he was not aware of a single case of 
breakdown with such pumps. Another point was that the condi- 
tion of the oil was liable to alter by repeated use. This particularly 
applied to poor oils, as imperfect oils, with a false body, con- 
tracted a kind of sediment after repeated use, which affected the 
lubricating property of the oil. Some oils, too, contained acid 
which acted on white metals, especially if these had a lead or zine 
base. Of course the remedy was to take care as to the character 
of the oil they used. Another disadvantage was that with forced 
lubrication they must thoroughly enclose the engine, owing to 
the greater amount of oil passed through the bearings, and 
the consequent greater splash, and this added to the difti- 
culties of securing accessibility. Here, again, the question 
of careful design came in. A further point was the accumulation 
of dirt and grit in the oil. When oil was used over and over again, 
any grit in it was carried to the bearings unless special precautions 
were taken. By taking the oil to a settling tank, and pumping 
from that, and also using an effective filter, they could, however, 
get rid of every atom of grit. Another difficulty was the mixing 
of water with the oil. To remedy this as far as possible, a gland 
might be put on the cylinder and another on the top of the column. 

Mr. Alfred Saxon said that forced lubrication seemed only to be 
specially adapted for vertical engines. He also thought that when 
they had an engine specially constructed for forced lubrication 
they ought not to rely on that engine alone, but should have a 
duplicate, so that when necessary one of them could be stopped 
for overhauling and repairs. He thought there was certainly a 
saving of friction with forced lubrication on high-speed engines. 

Mr. Gregory remarked that in high-speed vertical engines with 
forced lubrication a feature to be noticed was the tendency of the 
oil passing into the cylinder up the piston-rods, 

Mr. C. H. Berry said lubrication was not correctly termed 
“forced” unless it absolutely separated the two rubbing surfaces 
to which it was applied. He had known it possible to apply 
lubrication between two rubbing surfaces at 6001b. pressure to the 
square inch. It was quite possible to lubricate a horizontal engine 
by pressure if they designed the engine properly. 

Mr, Etchells said there was a tendency on the part of the oil to 
creep along the shaft. As to the mixing of water and oil, was 
there no mixture that would take water into it, and still be a 
lubricant ! 

Mr. Walton said it might be asked whether the amount of power 
saved through reduced friction in high-speed engines was not 
neutralised by the power required to drivethe pump. He sawone 
or two difficulties in connection with the application of forced 
lubrication to crank pins. 

Mr. Walmsley referred to some high-speed engines in which 
water, soda, and sweet soap were mixed with the oil, and which 
worked exceedingly well, even better than with oil alone. 

Mr. Henry Webb mentioned a high-speed engine, 100 horse- 
eo and 450 revolutions, in which oil was forced at a pressure of 

5 Ib, to the square inch, and there was no stand-by. It 
had run night and day for two years without any difficulty at all 
arising. 

Mr. Day, in replying to the discussion, said there seemed to be 
an idea in some quarters that forced lubrication meant nothirg if 
the surfaces were not actually lifted apart, but it meant a great 
deal even without such action. He did not know a case of forced 
lubrication in horizontal engines, and in his opinion it would be 
difficult to thoroughly enclose a big horizontal Corliss mill engine 
so as to permit of forced lubrication. His experience did not show 
there was any difficulty in oiling crank-pins, 


Gtascow UNIVERSITY ENGINEERING Society.—A meeting of 
this Society was held in the engineering class-room on the evening 
of Thursday, February 14th, 1901, Prof. Biles presiding, when 
Prof. Watkinson, of the West of Scotland Technical College, 
delivered a lecture on ‘‘Steam Superheaters and the Saving in 
Fuel effected by their use.” The lecturer showed the need for 
some method of preventing condensation in the cylinder, and 
that superheating met this need. He described various types of 
superheaters, including his own, and pointed out their advantages 
and defects especially with regard to regulation and efficiency. 
In reply to several members, Prof. Watkinson dealt satisfactorily 
with the questions of lubrication and deformation of cylinders 
using superheated steam, with the difficulty of sooting on the 
close tubes in his own type, and with the question of superbeating 
by wire-drawing. 
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AGAR’S INDICATOR REDUCING GEAR. 


THE accompanying engravings illustrate a reducing gear 
manufacturea by T. S. M’Innes and Co., Limited, Clyde- 
place, Glasgow. At first sight it seems a portentous piece of 
mechanism to attach to an indicator, but it is made through- 
out of aluminium and is very light. Pulleys of different 
diameters are used to reduce the stroke. Below we give a 
plan and a perspective view of the gear. In these A is an 
adjustable pulley stud and B is a movable arm supporting it. 


INDICATOR REDUCING GEAR 


These allow the cord to be carried to the crosshead at any | 


angle. C is a drum containing a spring actuating the large 
wheel. Dis a milled binding nut for the arm B. E is a 
spring-controlled pulley, having cord I attached. This cord 
is tied to the main cord for the purpose of keeping the latter 
iv tension and preventing it leaving the pulley H when the 
detent gear is in action. F is a brake or detent gear for 
stopping the paper barrel of the indicator without discon- 
necting any of the cords. Gis an adjustable wheel round 
which the cord is taken from the indicator to the reducing 
pulley H. This wheel is enclosed to prevent the cord leaving 
it. H is the reducing pulley. The diameter of this pulley 
depends on the length of stroke to be reduced ; and I is the 
cord from the spring pulley E and attached to the cord lead- 
ing to the pulley H for keeping the latter cord always tight. 
When unshipped from the indicator the lever B turns over 
50 as to occupy as little space as possible. We believe that a 
good many of these reducing gears are in use and giving 
much satisfaction. 


THE INSTITUTION OF CIVIL ENGINEERS. 


MEETING OF STUDENTS. 


At a meeting of students of the Institution of Civil Engineers 
on Friday evening, February 8th, Professor T. Hudson Beare, 
B.Se., M. Inst. C.E., in the chair, a paper on ‘‘ Cycle Resistance ” 
was read by H. E. Wimperis, B.A., Stud. Inst.C.E. The following 
is an abstract cf the paper :— 

The frictional resistance to a cycle is usually measured in one of 
two ways. One of these is to haul the cycle to be tested by a rope, 
and to measure the pull on the rope by means of a spring-balance 
having a suitable dashpot attachment. Readings of the spring 
balance are taken at intervals, and during each reading the speed 
of the cycle is noted by some convenient means ; in this way the 
relation between frictional resistance and speed is found, and can 
best be shown by plotting as acurve. This method, in common 
with the others to be mentioned, suffers from the drawback that 
the rider of the cycle has to be in a “‘ coasting ” position through- 
out the test, and the frictional losses appear to be less than they 
really are in actual cycling. The other method is to allow the 
cycle to “‘coast” down long hills of known slope, and to measure 
the terminal velocity arrived at. Then, since the velocity is con- 
stant, the acceleration is zero, and the frictional forces must exactly 
balance the pull due to gravity ; this enables the relation between 
frictional resistance and speed to be obtained, and a complete curve 
can be built up if the experiment be repeated on several hills of 
different slope. A third method, which in practical operation is 
considerably simpler than either of the foregoing, is described in 
the paper. This method consists in obtaining a relation between 
T and V, where T is the time taken by a cycle to come to rest on 
a level road from velocity V, the pedals not being in use. Asa 
check on the method and on its mathematical treatment, the 
author measured in each case the distance travelled in the time 
T, thus obtaining yet anothercurve. The mathematical treatment 
of this method is not so simple as that of the other methods, but 
with patience very accurate results may be obtained, and the ex- 
perimental values obtained are probably considerably more 
accurate, and therefore lend themselves better to analytical treat- 
ment. The paper contains a description of the speed indicator 
used, and concludes by giving curves showing the relation between 
resistance and velocity, plotted from the results of the author's 
experiments and of those published by Professor J. Perry, F.R.S.; 
both curves are of the same general type. A discussion followed, 
in which many of the students took part. 


THE INSTITUTION OF MECHANICAL ENGINEERS.—An extra meet- 
ing will be held to-day—Friday, February 22nd—at 8 p.m., when 
the adjourned discussion will be continued upon the following 
paper, “‘Light Lathes and Screw Machines,” by Mr. John Ash- 
ford, A.M.I. Mech. E., of London. 

NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :— Fleet engineer: R. G. 
Willby, to the Duke of Wellington, additional for the Dockyard 
Reserve. Chief engineers: C. C. Sheen, to the Northampton ; 
C. W. J. Bearblock, reappointed to the President, additional ; 
Herbert Coopper, reappointed to the President, additional ; C. J. 
Huddy, reappointed to the Pylades. Assistant engineer: J. A. 
Anderson, to the Magnificent. 


| THE MONTE VIDEO HARBOUR WORKS. 


| Some interest will be manifested in the announcement 
| which has been telegraphed from Monte Video intimating 
| that the President of Uruguay has signed a message to the 
| Legislature proposing the acceptance of the tender submitted 
| by the French syndicate, headed by Messrs. Allard, for the 
| construction of the new harbour works at Monte Video. The 
| telegram states further that little opposition is expected to be 
| offered by the Chambers to the scheme, which fixes the price 
of the undertaking at £2,250,000, but 
that it is generally believed that the 
actual cost will exceed this sum, It 
may be remembered that the question 
of providing additional harbour ac- 
commodation at Monte Video has 
been under consideration for some 
time past, and about two years ago 
the Government of the Republic of 
Uruguay decided to approve in prin- 
ciple that the necessary works should 
be carried into effect at some future 
date. In the meantime various pro- 
posals were submitted to the Govern- 
ment by interested parties, one of 
which emanated from the French 
engineer, M. A. Guérard, whose sup- 
porters would now appear to have 
secured this large contract in open 
competition. In due course, the 
Government invited tenders for the 
construction of the harbour works, 
one of the stipulations being that the 
successful competitor should under- 
take the issue of harbour bonds 
amounting to £1,500,000 in order to 
defray part of the expenditure on the 
works, which were then estimated 
to cost 12,500,000 gold pesos, or 
£2,800,000. Five tenders were re- 
ceived for the contract, three being 
from English firms, and the other 
two from French syndicates, but it 
appears that German contractors de- 
clined to compete notwithstanding 
the efforts put forth for this purpose 
by the Uruguay Embassy in Berlin. 
The firm of Sir John Jackson, 
Limited, of London, offered to carry 
out the works for 12,352,764 gold pesos, and were willing 
to undertake the issue of harbour bonds or obliga- 
tions to the extent of £1,500,000 on terms to be arranged. 
The second tender, which was submitted by Westman, 
Pearson, and Son, of London, proposed to accept the contract 
for 14,867,326 gold pesos, whilst Walker and Co., of London, 
suggested that the work could be completed for 12,218,617 
gold pesos. The fourth tender was from a French syndicate, 
consisting of Schneider, Fougerolles, and others, who quoted 
prices for individual sections of the specified works, but 
abstained from mentioning a lump sum. The fifth offer was 
also forwarded by a French syndicate, which was composed 
of Messrs. Allard, Coiseau, Couvreaux, and others. This 
syndicate proposed to allow a discount of 14 per cent. on the 
base price of the specification prepared according to the plans 
formerly submitted to the Uruguay Government by M. A. 
Guérard, the French engineer already mentioned, and at the 
same time agreed to proceed with the issue of harbour bonds 
as required by the condition of the contract. The tenders, 
which were opened in the presence of the President of the 
Republic last August, were referred to a commission for con- 
sideration and report. About the middle of October a 
telegram reached this country from Monte Video stating that 
the commissioners had approved none of the five tenders, but 
that they advised that a term of sixty days should be granted 
in order to allow the firms to modify their tenders. It is not 
quite certain whether this suggestion was adopted by the 
Government in view of the two months having expired 
as recently as December, and also because a decision 
in regard to the contract has now been arrived at by the 
President for the confirmation of the Chambers. At any rate 
it is somewhat significant that in an international competition 
of such magnitude the contract should have been awarded 
to a syndicate which has adopted the plans of a French engi- 
neer which were submitted to the Government some time 
previous to the issue of the invitation for tenders for the con- 
struction of the harbour works. 


CONTINENTAL NOTES. 


Tue French Colonial Ministry will on March 30th consider 
tenders for the substructure, buildings, ballasting, and laying of 
the second section of the Hanoi Nam-Dinh and Vinh line from 
Bonk to Song, Mai, Tonkin. The length of the line is 81 miles. 

Tue General Council of the Department of the Seine-et-Oise has 
had under consideration, at its last meeting, the report of the 
departmental engineers on the construction of the departmental 
network of tramways which would have a total mileage of 342, to 
cost 32,035,000f. (£1,281,400).. Applications have already been 
made for the concession of the following lines: Prolongation to 
Triel of the St. Germain and Poissy line; from St. Germain to 
Orgenal; from Ecquevilly to Meulan; from St. Cyril l’Ecole to 
Bréval; from Val Notre Dame to Maisons; from Rueil to St. Denis ; 
and from Rueil to Seresnes. 

THE German Government intend making some important addi- 
tions to the rolling stock of the Prussian State Railways this year, 
including 255 locomotives, 505 carriages, 3960 goods wagons and 
luggage vans. Upset price, £1,788,000. 

It is understood that the Government of the principality of 
Montenegro intends to construct a railway from the capital to the 
Austrian frontier on the one side and to the Ottoman frontier on 
the other. 

THE town of Stockholm proposes to construct an abattoir 
covering an area of 83,000 square metres, to be installed with 
machinery of the latest type. 

THE Italian engineers Stacchini, Pucciamonte, and Fagna have 
presented a project with an application for concession for the 
utilisation of the watercourse of the Aniene River, in the Vicovaro 
territory, Italy. The calculated horse-power is 3226, and the 
effective 2580. Part of this power will be applied for the electric 
lighting of the surrounding district, part will supply the ae ner f 
motive power for working different factories in the neighbourhood, 
and the remaining available power will be utilised for private 
purposes. The take of water—5000 litres per minute—would be 
secured in creating a fall of 10°50 metres, this giving 525 horse- 
power at the bridge contiguous to the kilometre post 51.100 on 
the Rome-Sulmona line. Across the bed of the Aniene and in 


the position occupied by the present Cenci-Bolognetti dam, a new 


dam would be constructed on a large foundation of cement faced 
in stone, which, besides adding to the solidity of the work, would 
present a much more serviceable surface to the water. The prin- 
cipal works necessitated would be a discharge gallery, canal of 
derivation, reservoir, and motor-house. The estimated cost jx 
470,000 lire. 

A prosect is at present under consideration for the improve. 
ment of the Rhéne Canal between the Rhéne and Cette. The 
following are the principal works to be executed :—(1) Construc. 
tion of at 1 kilom. distance throughout the entir: 
route, size to 120 m. long and 15 m. wide; (2). rectification o¢ 
short curves ; (3) construction of a par. basin at Aigues-Mortes - 
(4) suppression of lock at Broussan; (5) reconstruction of the 
three remaining locks of the Rhéne, Charenconne, and Nourri- 
guier, 80 m. long and 12 m. wide, and the construction of a 
turning basin at the mouth of the canal near the Rhéne ; (6) en. 
largement of the Vidourle and the Lez passing stations ; (7) recon. 
struction or modification of road or railway bridges situated on the 
canal. The estimated cost of the works is £169,600, about half cf 
which would be guaranteed by the State. 


AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Cars for electric railways.—The great development in electric 
railways or tramways through country districts, between towns 
and villages, and iating from cities to the surrounding towns, 
has led to a considerable change in rolling stock. Long cars 
mounted on a pair of four-wheel bogies are most commonly used, 
and a majority of the cars are now built with vestibuled ends- 
that is, the platforms are enclosed, and are entered by side doors, 
Such cars for city tramways very often have the door only on one 
side of each platform, so that passengers cannot enter and leave by 
the wrong side. Formerly, all tramcars were made with inwardly- 
curved sides below the level of the seats, but they are now more 
generally made with the sides vertical from top to bottom, the 
same as railway carriages. One of the many new country lines has 
three types of cars. The first is an electric locomotive, being a 
platform car 28ft. long on bogie trucks, and having a motorman's 
cabin, 6ft. by 9ft., in the middle. This has four motors of 3/ 
horse-power, and will carry heavy goods or machinery, or will hau! 
goods wagons as required. The second type is a combination 

nger car and parcels or luggage van. It is 28ft. long over tle 

y, and 38ft. over the vestibuled platforms, The passenger 

compartment will seat twenty passengers in cross seats with a 

central aisle. The third typeis a passenger car 34ft. long over all, 

and seating thirty passengers. The two latter types of cars have 
one 35 horse-power motor on each bogie. 

Improvements in rail manufacture.—It is generally recognised 
that the wearing qualities of rails depend largely upon the tem- 
perature at which they are passed through the finishing rolls, and 
to ensure that they have reached a sufficiently low temperature, 
the Carnegie Steel Company has changed one of its mills so as tu 
interpose a cooling bed Letween the intermediate and the finishirg 
rolls. The partially rolled rail, which has been elongated until it 
is about 90ft. in length, is run to the special cooling table, which is 
but a few feet to the right of the main run, on which the rails are 
passed, and which affords an interval of time of passage from the 
intermediate to the finishing rolls, during which time every 
individual rail can be brought to the same temperature, this tem- 
perature being that which has been found to produce the best 
results. On account of the greater amount of metal and heat 
contained in the head of the rail, it would, when cooling, cause the 
piece to be drawn into a curved shape. To prevent this, the rail 
is laid on the cooling bed on its side with the head close up to the 
flange or bottom of the rail in front of it, so that the metal in the 
combination of two rails is about equally distributed, which allows 
the rails to cool gradually without causing them to become 
distorted. A great deal of the heat which leaves the head of the 
rail is absorbed in the flange of the rail adjoining it, thus 
keeping the temperature of the flange from being unduly 
lowered while the head is cooling. This is done without 
interfering with the rapidity or continuity of action of the 
mill, After leaving the finishing rolls the usual processes are 
carried through, except that the rails do not need quite so much 
curving in the cambering rolls, on account of having less difference 
of temperature between head and flange than would be the case in 
the ordinary method of rolling. The allowance for contraction is 
also reduced some 15 or 20 percent. Experimental tests were 
made before it was decided to make such large and expensive 
changes at the works. Test pieces were taken from the heads of 
rails of different sections, ranging from 75 |b to 100 lb. per yard— 
one rail being from a bloom rolled in the usual manner and another 
from the adjoining bloom in the same ingot rolled at a lower tem- 
perature. These test pieces, after being highly polished and 
etched, were very critically examined, microscopically, and photo- 
graphed. The views show, withcut exception, that the steel rolled 
at the lower temperature is very much finer in structure, indicating 
a tougher and better wearing quality of steel. The tensile drop 
and other tests also showed very much better results than in the 
same section of rails rolled in the regular way. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
ENGINEERING material was in tolerably good demand on ‘Change 
to-day in Birmingham, and could be obtained upon terms fully as 
favourable as a week ago. Steel was quoted about as follows :— 
Bessemer billets, £5 5s. to £5 10s.; Siemens, £5 10s, to £5 15s.; 
mild steel bars, £7 10s, to £7 15s.; girders, £6 15s. to £7 5s,; and 
les, £6 10s. to £7. 

n the manufactured iron trade the marked bar makers appear 
to be passing through the prevailing depression more satisfactorily 
than most other departments of the market, and the basis price of 
£9 10s. is—members of the Association declare—being adhered to. 
Galvanised corrugated sheets, f.o.b. Liverpool, are quoted £11 10s. 
to £12 ; hoop iron, £8 5s.; and gas strip, £7 5s. to £7 15s. 

Quotations are very elastic in the pig iron trade, Midland 
descriptions being anything from 50s, down to 47s.; whilst frow 
47s, to 49s. is the quotation for Staffordshire cinder forge. 

Whilst Change was in progress the members of the iron and 
coal trades, together with other power users in the district, were 
considering the South Staffordshire Mond Gas Bill now in Parlia- 
ment, The meeting was held in Birmingham under the presidency 
of Sir Alfred Hickman, M.P., the gathering having been convened 
by the chairman of the South Staffordshire Iron Trade—Sir Ben- 
jamin Hingley—and by the chairman of the Coal Trade—Col. 
Cochrane. 

An expenditure of about £100,000 is proposed by the Hales 
Owen District Council in the construction of light vaboape within 
their district. An inquiry has just been held at Hales Owen by 
the Light Railway Commissioners, consisting of the Earl of Jersey, 
Colonel Roughey, and Viscount Emlyn, acting secretary. Mr. zg 
P. Wilson, consulting engineer, said the whole of the lines con- 
sisted of ten miles. It was proposed to lay down the overhead 
trolley system. It was stated on behalf of the District Council 
that there was practically no opposition, but there was a little 
difference between the Canal Company in respect to the repairi 
of their bridges. The Commissioners intimated that they woul 
report upon the application at a future date. 

Some firms in the district are preferring to adopt a policy of 
restriction of output for the present rather than go on with pro- 


duction at the normal rate, with fuel and labour as high as at 
present, 
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‘The unwatering a considerable mineral area at Wednesbury, 
which had been waterlogged for many years, is an encouraging 
sign with respect to the continued welfare of the Black Country 
as an industrial centre. There is no doubt that the drainage, 
which has made considerable headway in this part of the kingdom 
during the past few years, has been due to the great improvements 
in the capacity of ping machinery, The great underground 
deluge in the workings of the South Staffordshire coaltield— 
honeycombed for an area of many square miles—was twenty years 
ago too powerful for the best-known pumping machinery of the 
time to grapple with. 

Sir Benjamin ape, Ma » has been chairman of the Midland 
Iron and Steel Wages rd for the past twenty-one years, and 
during this extended period has, by his ability and courtesy, done 
much to promote a good understanding between employers and 
operatives, The esteem in which he is held will find expression 
in a presentation, which is to be made at the forthcoming annual 
meeting of the Board. 

An outlay of £49,000 is contemplated by the Corporation of 
Birmingham for the building of a bridge over the Great Western 
Railway and the Warwick Canal, to unite Small Heath and Spark- 
brook by way of Cooksey-road and Montgomery-street. A al 
Government Board inquiry has been held, and the result is awaited 
with confidence, 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Munchester,—The situation generally undergoes no really material 
change, and this perhaps just now is the only satisfying feature 
that can be reported in connection with the iron and steel trades 
of this district. It represents to some extent a check to the recent 
persistent downward movement in prices, which on some brands 
has amounted to as much as 40 per cent. below the maximum of 
last year, and on finished material about 30 per cent. That prices 
have as yet touched their minimum is probably more than doubt- 
ful, but, at any rate for the present, there is a steadier tone, and 
this has brougnt forward an increased inquiry, with rather more 
buying, although not in any larger quantities. There is still no 
disposition on the part of consumers to buy beyond their most 
pressing requirements, and the position ali through is one of 
waiting upon further developments, 

The fuel question is naturally largely engaging attention, and 
the extent to which prices are likely to be lower when the winter 
season is fairly over, is being anxiously discussed, both by con- 
sumers and coalowners, ‘That there will be a substantial reduction 
on the prices which had to be paid last year on the large contracts 
is a certainty. The conditions prevailing twelve months ago, 
which enabled coalowners to dictate their own terms, have 
altogether disappeared, and although it is not probable there 
will be any material reduction this year in miners’ wages, 
which are now at their maximum point, this will not 
appreciably affect their position. The big dividends that collieries 
have been able to declare are ample evidence that they have 
plenty of margin upon which to give way in their prices, without 
touching wages, and even at a considerable reduction upon 
present rates they will be eager to secure all the business to be 
got. It will, however, be mainly the increasing pressure of com- 
peting supplies from outside districts that will force down fuel 
prices in Lancashire. Already the reductions in most of the 
important mining centres have been much greater than in this 
district, and with the cheap supplies of steam and forge 
coals and engine fuel that are to be brought in neigh- 
bouring counties being pushed into Lancashire markets, it 
is evident that the colliery proprietors here will either have to 
surrender a considerable proportion of their trade or meet the 
competition with some corresponding reduction in local prices. 
The question of prices wae under discussion this week at a meet- 
ing of Lancashire coalowners, but was adjourned for a fortnight 
without any resolution being passed, the present pressure for 
house-fire purposes no doubt tending for the moment to hold in 
check any formal reduction of list rates. Shortly, however, the 
important contracts which usually largely determine prices will be 
coming upon the market, the situation will then have to be 
seriously taced, and it would seem not at all improbable that fully 
half the advance put on last year will have to be surrendered, the 
question being whether even this may satisfy buyers, or only 
partially meet the altered conditions of the market. 

The tendency towards a rather steadier tone referred to recently 
was fairly well maintained at the Manchester Iron Market on 
Tuesday, although it could scarcely be said there was any real im- 
provement in the actual condition of trade, taking it all through. 
¥or pig iron a fair inquiry was reported generally, with prices for 
the most part steady on about the basis of recent quotations, 
some brands rather hardening, if anything. On the lowest prices 
recently taken for No. 3 foundry qualities Lancashire makers 
quote on the basis of 57s, 6d., less 24, Lincolnshire 51s. 6d. net, 
and Derbyshire about 55s. 6d. to 56s. net, delivered Manchester, 
and here and there representatives report they are booking mode- 
rately well at these figures. Forge qualities continue altogether 
neglected, owing to the very unsatisfactory situation in the manu- 
factured iron trade. Finished iron makers, who are barely running 
their works half-time, are necessarily not at all anxious buyers, and 
at the minimum rates recently quoted but a very indifferent sort 
of business is being done. Delivered Warrington, No. 4 forge 
Lancashire remains nominally at about 51s. 6d., less 24, Lincoln- 
shire 50s, 2d. net, and Derbyshire about 50s. net. There would 
seem to be, for the present at least, a check to the recent 
downward move in Middlesbrough iron, makers of one’ or 
two well-known brands declaring they are determined not 
to give way further, and delivered by rail Manchester, 
ordinary foundry Middlesbrough cannot be quoted under 55s. 4d. 
to 55s, 10d. net, with some special brands about 6d. above 
these figures, Scotch iron also is steady at recent quotations, 61s. 
to 61s, 6d. net being quoted for Eglinton and 62s, 6d. to 63s. for 
Glengarnock, delivered Manchester docks. Of American pig iron 
small cargoes still come forward, but these are mostly aiready 
sold, and there is no accumulation of stock at the Manchester 
docks, with prices, delivered, for foundry qualities about 59s, 6d. 
to 60s, net. 

_ Business is very slow in the finished iron trade, the largest works 
in the district being barely on half time, and, although basis rates 
remain unchanged, it can scarcely be said there is any great firm- 
ness in the market, and buying is again being held back in 
anticipation of some lower prices, which are regarded as not 
improbable at an early date. For the present, quoted rates are 
steady on the basis of £7 10s, for Lancashire, with £7 10s. also an 
average figure for North Staffordshire bars, only special sales 
ae at anything above this figure; with sheets about 
£8 lds, to £8 17s. 6d., and hoops £8 2s, 6d. for random to £8 7s. 6d. 
for special cut lengths, delivered here, and 2s. 6d. less for ship- 
ment. Nut and bolt makers report a continued slackening of 
demand, and a difficulty in maintaining prices ; but these for the 
present remain without any officia] quoted alteration. 

he position of the steel trade shows no material change, but 
the somewhat sensational rumours of pending American competi- 
tion tend to unsettle buyers. For No. 3 foundry hematites about 
693. 6d. to 70s., less 24, are average quotations for delivery here. 
Local-made steel billets are about £5 net; steel bars, £6 17s. 6d. 
to £7 upwards ; common steel plates also about £6 17s. 6d. to £7 ; 
and steel boiler plates to be bought at about £7 7s. 6d. to £7 10s. 
delivered in this district. 

The general outlook of the engineering trades does not improve, 
and apart from one or two special branches a slackening off in 
work is becoming more and more the prevailing report. As 
previously intimated, however, activity is still maintained in one 
or two special departments, new work coming forward freely, 
especially amongst electrical engineers, whilst the large establish. 


ments engaged on heavy work for ordnance and warship building 
requirements are Leper of ressed with orders, which will keep 
them running night and day for avery long time ahead. These 
branches, however, represent only a section of the trade, and 
viewing the position all through it may be taken as indicating a 
“a general quietening down of activity in the near future. 

he slackening off already referred to in general —erees is 
reflected in the usual monthly returns issued by the leading 
trade unions, The Amalgamated Society of Engineers has now 
about 24 per cent. of its membership on unemployed. benefit, the 
number on the list being greater than for some time past, with the 
exception of last month, when it was abnormally swollen owing to 
holiday suspensions, The local delegate states that trade is much 
the same as reported last month. Textile machine firms continue 
slack, and the outlook for this branch is anything but encouraging. 
‘* Work in the other branches of our industry,” he adds, ‘‘ is fairly 
well maintained, though it is said by ‘hese. bolts high positions 
that the orders on the books show a falling off as com 
with twelve months ago. Still,” he proceeds, ‘‘it is gratifying to 
know that generally our members are holding their own, and there 
is little friction between them and their employers.” The Steam 
Engine Makers’ Society has still only about 8 per cent. of the total 
membership on benefit, with practically a clear book locally. In 
the United Machine Workers’ Association there are now about 24 
per cent. of the total roll on trade donation, with about the same 
proportion of out-of-work members in the Manchester branches, 

House-fire coal continues in brisk request, and steady at late 
rates, In other descriptions of fuel, however, the position becomes 
less satisfactory. The increasing depression in the chief coal-using 
industries, which is perhaps making itself felt in other important 
industrial centres more than in Lancashire, is throwing large 
quantities of the lower qualities of fuel on the market, which are 
peony Fran for sale at competing prices. Steam and forge coals 
are becoming more difficult to move, and Lancashire collieries 
have to meet surplus supplies which are accumulating in neigh- 
bouring districts, and for which other markets have now to be 
found. For ordinary qualities of Lancashire steam and forge coals 
the average pit prices can scarcely now be quoted more than about 
= to lls, 6d., with 12s, perhaps still got for some special 
qualities. 

The market with regard to engine fuel is so altogether irregular 
that it is difficult to form any very definite opinion as to the actual 
position, except that the better qualities of slack seem to be 
generally maintaining about late rates, whilst in the inferior 
descriptions all sorts of prices are current owing to the cheap 
surplus supplies that are offering in other districts, Derbyshire 
especially, with Staffordshire and Yorkshire also keen competitors. 
Lancashire collieries are not quoting under 8s, to 8s. 6d. for the 
common slack at the pit, but there are special lots of Derbyshire 
slack to be picked up in the market at under 5s, at the pit, and in 
Staffordshire and Yorkshire at about 5s. 6d. to 6s, per ton. The 
better qualities of Lancashire slack remain firm at about 9s. 6d. to 
10s, at the pit, and these prices are still being got without much 
difficulty, the most pressing competition being in the lower 
qualities. 

For shipment only a very slow inquiry is reported, and prices 
are being cut low for some of the commoner qualities of steam 
coal, which are to be bought readily at about 13s. to 13s. 6d., with 
better descriptions quoted about 14s, 6d. to 15s., delivered Mersey 


rts. 
ar weak and irregular tone characterises the coke market. The 
best Lancashire foundry qualities are still maintaining about late 
rates, but inferior sorts are easier, and in furnace cokes prices are 
being very much cut owing to the present very small requirements 
for iron-making purposes, 

Barrow.—There is no change to report in connection with the 
hematite pig iron trade of this district. The general demand for 
iron continues to be very quiet, and the amount of business that 
is doing is not so large. Some contracts, however, are coming to 
hand, and the output of the thirty-four furnaces that are in blast is 
almost sufficient to cover all wants. Several good orders are held. 
On shipping account things are very quiet, and compare very un- 
favourably with this time last year. Prices remain much the same. 
Makers are quoting 60s. to 62s. per ton net f.o.b. for parcels of 
mixed numbers of Bessemeriron. During the week warrants have 
been steady in price, and sellers are now quoting 59s. 4d. per ton 
net cash. The stores of warrant iron have been reduced by a 
further 1254 tons, and the total now held represents 30,108 tons, 
an increase on the year of 7498 tons, 

The steel trade presents no features that are at all new. The 
general demand for steel sections is fairly good, but the competi- 
tion at the present time is very keen, and prices are low. Steel 
shipbuilding material is in fair demand on general account, but 
there is not much business in the market on local account. Ship 
plates of average weight are at £6 15s. per ton, and boiler plates 
are at £7 12s, 6d. per ton. For steel rails there is a fair business. 
Heavy sections are at £5 17s, 6d. per ton, and light rails are at 
£7 15s, per ton. There is a small business doing in blooms, which 
are at £6, and hoops, which are at £8 10s. per ton. 

The shipbuilding and engineering trades are busy. No new 
orders are to hand. The work in the Barrow yard is being pressed 
forward with great speed, and new contracts are being tendered 
for. With the exception of a small repair job, the bulk of the 
work in hand is in connection with battleships, cruisers, &c. 

The demand for iron ore is very good. (Good average sorts of 
native ore are at 15s. to 16s., and the best qualities are at 21s. per 
ton net at mines. Spanish ore is being imported in smaller quanti- 
ties, and the current rate is 16s. per ton delivered. 

Coal and coke are in brisk demand at late rates. 

The shipments of iron last week stand at 7711 tons and steel 
9122 tons, a decrease in iron of 6224 tons, and in steel an increase 
of 2287 tons. The exports this year represent 45,375 tons of iron 
and 68,031 tons of steel, a decline in iron of 69,206 tons, and in 
steel an increase on the year of 3953 tons. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


ALTHOUGH the wintry weather continues, the pits are not work- 
ing full time, several, indeed, not affording more than three to 
four days a week to the colliers, while others are finding five days’ 
work, The effect, of couftse, has been to lessen the output, but 
the large stocks laid in at the end of last year are still being drawn 
upon by consumers, and thus trade is in no way affected. House 
coal for London has been in fair demand, and for the Eastern 
Counties a steady business is reported. Best Silkstones are still 
making 14s, 6d. to 15s, 6d. per ton, Barnsley house 14s. to lds, 
per ton. 

In steam coal there is no hope of any improvement until the 
shipping season opens, and business therefore continues very quiet. 
For the iron trade the weight taken is much less, and the tonnage 
required by the railway companies is not so heavy as it was, the 
managers evidently anticipating that they will be able to place 
contracts at lower prices during the second quarter of the year. 
All kinds of engine fuel have been more abundant, with a general 
weakening of values, Prices have dropped in West Yorkshire, the 
demand for Lancashire having fallen off owing to the collieries of 
that county being quite sufficient to meet home demands. Nuts 
are quoted from Ys. 6d. to 10s. 6d. per ton, screened slack from 
6s, 6d. per ton, pit slack from 3s. to 5s. per ton, according to 
quality. The most remarkable feature at present in the fuel trade 
is the steady decline in coke, which, although falling in value 
almost every day, is in lessened demand the lower it gets. At this 
moment ordinary coke can be had at lls. to 12s. per ton, quota- 
tions which show a drop of quite one-half on those which prevailed 
a month or two ago, 

While there is no improvement to report in the iron trade, 
manufacturers of Bessemer, Siemens, and open-hearth steels 


generally have more cheerful accounts to give, although no heavy 
contracts are being placed, through buyers expecting prices to go 
lower. Inquiries are more numerous, and the outlook is consider- 
ably more hopeful. Makers say that lower quotations cannot 

ibly be given unless fuel largely declines in value. Hematites 
tov rather stiffened of late, owing, perhaps, to makers restricting 
the output on account of production having been carried on at a 


oss. 

It is difficult to gather an exact idea of how the German and 
American steel is being received in the English markets. In 
several quarters the German steel is stated to have answered for 
one or two purposes. That is certainly the case, as orders have 
been given to a considerable extent. Other firms, again, state that 
they have tried both the American and the German steel, and 
declare that there is no Sheffield trade of any consequence in 
which either make can be pepe adapted. It is‘complained 
that the foreign-made steel is too variable in ‘quality and too 
uncertain in temper to be used by any manufacturers who are 
careful to keep their good name for consistently reliable wares. _ 

No surer indication of the depression in the general trades of 
the town—apart from military and several other special branches 
—could be given than the condition of affairs in the rolling mills. 
A month or two ago it was a great favour to get anything done 
there, and deliveries were most uncertain. ow, however, few 
are working anything like full time, and in some instances only 
half a week is being made. To stimulate business, charges have 
been reduced by 5 per cent., in spite of fuel being almost as dear 
as ever, but the inducement has not been found sufficient. It is 
noteworthy that several of the heavier lots of cast steel now being 
dealt with are intended for the Russian market. : 

The cutlery, silver, electro, and Britannia metal trades remain 
very much as previously reported. The work is anything but 
equally divided, several establishments being fairly well off, while 
at others scarcely half time is being given. The ‘‘cold snap” has 
had the effect of reviving a most uncertain trade—that in skates. 
The frost, however, has been of such limited duration that the 
manufacturers have not benetited largely by it, although iron- 
mongers have in some instances cleared’ their shelves of accumula- 
tions. The skate trade, fortunately, is not dependent upon the 
fickle weather of this country, as the great business is in foreign 
parts, for which the most expensive makes are regularly ordered 
every season. 

On the 16th instant, at Sheffield, there died Mr. Thomas Rhodes, 
who for over half a century has been closely associated as a 
traveller with the steel trade of Sheffield, spending a great part of 
his life on the Continent, where he represented the leading 
manufacturers, 


NORTH OF ENGLAND. 
(From our own Correspondent.) 

Tue demand for pig iron has not this week maintained the 
activity that was reported in the earlier part of the month, and 
prices, which remained steady for nearly a fortnight, have given 
way a little, notwithstanding the more favourable reports from the 
United States, where with an increased production stocks are 
declining. On the other hand, trade with Germany is not improv- 
ing as much asit usually does in February, and that isan important 
factor for ironmasters in this district, for it is noteworthy that 
Middlesbrough ironmasters alone last year supplied over half a 
million tons of pig iron to Germany, this being over 70 per cent. 
of all the pig iron that was sent from this country to Germany. 
One-fourth of the pig iron which they produced went to Germany. 
From what can now be seen, it is not likely that this year Germany 
will need from this or any other English district anything like the 
quantities of iron that was taken either in 1899 or 1900, for trade 
over there is exceedingly dull, and will probably continue so. 
Furthermore the output of German furnaces is so heavy that the 
production of pig iron will be nearer the consumption than it has 
been for years. To begin with, there are also heavy stocks on 
hand. Consumers and merchants over there will thus be able to 
satisfy a larger proportion of their requirements from native 
sources. 

But if Cleveland makers are doing less with German consumers, 
they are supplying more to Scotland than has been the case for 
more than a year, but the price of Cleveland iron is low enough as 
compared with Scotch to justify this. The latter is higher than 
the former by upwards of 8s. per ton, and thus can be delivered to 
the Scotch consumer at a price 3s. 6d. to 4s. per ton less than has 
to be paid for Scotch iron. Last year Cleveland iron was dearer 
than Scotch, and the demand for it in the Glasgow district was 
smaller than it had been for many years, indeed it was little more 
than half of what was reported in some years. The improvement 
in deliveries to Scotland, however, is not likely to counterbalance 
the falling off to Germany. t 

Altogether there are now in the North of England 74 furnaces in 
operation, 23 having been stopped since the commencement of last 
quarter, and there are fewer furnaces at work to-day in the dis- 
trict than has been reported for nearly thirty years, with the 
exception of a few weeks in 1892, when a strike of Durham colliers 
stopped every furnace but three. It may be calculated that at 
present the North of England pig iron makers produce 17,000 tons 
less iron per week than they did in October. 

For nearly a fortnight the ironmasters of Cleveland kept the 
price of No. 3 Cleveland G.M.B. pig iron at 47s. per ton for prompt 
f.0.b. delivery, and it was expected that they would be able to 
maintain this figure over the spring, but they have this week re- 
duced their quotations 3d. per ton, and both makers and merchants 
have been selling at 46s. 9d., two or three weak holders having 
brought about the drop, which has checked the buying that was 
opening out. The price of No. 1 has heen 48s. 3d.; No. 4 foundry, 
46s.; grey forge, 45s. 3d.; and mottled and white, 45s, Warrants 
are about the same price as No. 3. 

The hematite pig iron trade is weaker, as competition with 
other districts is excessively keen. Mixed numbers of local hema- 
tite pig iron have been reduced 6d. per ton this week, viz., to 6ls. 
per ton, but it is yet relatively dearer than ordinary Cleveland 
iron, which is usually only 10s. lower, 14s, 3d. being now thé 
difference, Rubio ore is steady at 15s. per ton delivered Tees or 
Tyne ; nearly all the decrease in the price bas been in the freight, 
which from Bilbao to the Tees has fallen from 8s. 3d. to 4s, 44d., 
the Spanish mineowners charging for their ore, delivered f.o.b. at 
Bilbao, almost the same price as when trade was at its best. 

Though the shipments of pig iron to the Continent from the 
Cleveland district are not neariy as large as is usual at this period 
of the year, the total exports considerably exceed those of last 
month. They have reached 49,577 tons, as compared with 30,565 
tons last month and 50,960 tons in February, 1900, to 20th. The 
severe,-weather has made the deliveries to Germany this month 
smallér than they otherwise would have been, for, owing to the 
closing of the rivers and canals by the frost, deliveries to Rotter- 
dam, Hamburg, &c., had to be countermandéd, as importers did 
not want the iron sent over to be stored on the quays till the 
waterways are open again, thus incurring additional expense. 
The stock of Cleveland pig iron in Connal’s stores increases, not- 
withstanding the heavy reduction in the production. On 20th 
55,002 tons were held ; increase for month, 1946 tons, Of hematite 
pig iron the stock is still at 405 tons, 

A better trade is done by plate makers, who generally are 
keeping their mills in regular operation. So far as home orders 
are concerned, the Platemakers’ Syndicate does not allow of any- 
thing less than £6 15s., less 24 per cent. f.0.t., being accepted for 
steel ship plates, but where orders for foreign consumers are to be 
competed for there is no restriction as to the price quoted. The 
£6 15s., less 24 per cent., is believed to be low enough to prevent 
foreign manufacturers from successfully competing for the contracts 
of home consumers. Angles are weaker; they have been reduced 
2s, 6d. this week, both iron and steel ship angles being now at 
£6 10s., less 24 per cent., but there is no doubt that £6 7s, 6d., 
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less 24 per cent., would not be refused for a contract. The 
bar trade is not soactive as it was, the demand being of a decidedly 


hand-to-mouth character, and works are not running so fully as 
they were. For common iron bars £7, less 24 per cent. f.o.t., is 
quoted. Heavy steel rails are offered at £5 10s. net at works. 

The will of the late Lord Armstrong has been proved, the estate 
being valued at £1,399,000, and the bulk of the property will pass 
to Mr. Watson Armstrong, one of the nephews. 

On Tuesday Palmer's Shipbuilding and Iron Company, Limited, 
launched at Jarrow-on-Tyne the first-class battleship Russell for 
the British Admiralty. She is a vessel of 14,000 tons, 405ft. 
long, and 75ft. 6in. broad, and her engines of 18,000 indicated 
horse-power will enable her to steam 19 knots per hour. Her 
armament will consist of four 12in. guns, twelve 6in. guns, and 
several quick-firing and smaller pieces. The Russell is the six- 
tieth war vessel launched from the yard, and it is noteworthy 
that this is the jubilee year of the firm, it having been founded by 
Sir Charles Mark Palmer in 1851. 

The coal trade is somewhat better this week than it was 
last, there is a firmer tone and steadier prices. The demand 
for coal for forward delivery has shown a satisfactory improve- 
ment, and pits are generally working more fully this week. 
Several good contracts have been arranged, among them those 
for in the aggregate about 300,000 tons of steam coal for the 
Swedish State Railways. Fully two-thirds of this quantity will be 
supplied from Northumberland and Durham, Bothal and Lambton 
coals being ordered, and the prices are such as will leave 10s, 6d. 
to Ils. per ton f.o.b., which is about the figures that are ruling in 
the market at present, though they are 7s. per ton less than when 
similar contracts were secured at this time last year. The Danish 
railway contracts, about 35,000 tons, have been 
arranged, and considerably more than half will be supplied from 
Northumberland, the price leaving lls. per ton f.o.b. Gas coal 
for shipment during the spring has been sold in eonsiderable 
quantities at 10s. 6d. per ton f.o.b., but the Stockholm gas com- 
panies’ contracts for 85,000 tons have been taken in Durham at 
figures which leave from 9s. 7d. to 9s. 10d. f.o.b. To-day, best 
steam coals are quoted at 1ls., smalls at 5s. 3d., gas coals 10s., 
unscreened bunkers at 9s., all f.o.b. On the whole, prospects are 
better for the coalmasters. There is, however, no improvement in 
coke, of which there is an over-supply, and buyers can get foundry 
coke at 17s. f.o.b., while furnace coke is readily sold at 13s, 6d. 
per ton delivered on Teesside. 


NOTES FROM SCOTLAND. 


(From own our Correspondent.) 

THERE is no material change for the better in the Scottish iron 
trade. The warrant market has been quiet, with a small business, 
and on some days prices have been easier. Business has been done 
in Scotch warrants from 54s. 6d. to 54s. 3d. cash, 54s. 7d. for 
delivery in twenty-three days, 54s. 74d. twenty-nine days, 54s. 84d. 
to 54s, 11d. one month. The demand for Cumberland hematite 
warrants has been very poor for immediate delivery, but for future 
dates the tone has shown a little more firmness. Sales of this 
class of iron have taken place at 59s, O}d. cash, and 59s. 9d. 
twenty days; and 59s. 9d. to 59s. 10}d. one month. There has 
been very little doing in Cleveland iron in this market. Buyers 
have been at 46s. 5d. to 46s. 6d. cash, and business has been done 
at 46s. 74d. one month. 

There are 79 furnaces in blast in Scotland, compared with 85 at 
this time last year, and of these 40 are making hematite, 36 
ordinary, and 8 basic iron. The output is believed to be fully 

ual to current requirements, probably ahead of these to a con- 
siderable extent. The likelihood, indeed, is that makers are adding 
materially to their stocks. Not a few, perhaps it should be said 
almost all, the ironmasters are also coalmasters, and it suits them 
just now to use coals in smelting iron rather than throw them on a 
falling market. 

The values of the special brands of Scotch makers’ pig iron has 
been gradually declining since the inning of the year, and 
there is no assurance that the fall will not continue. In the 
past week, however, the quotations have been comparatively 
steady. G.M.B. f.o.b. at Glasgow, No. 1, is quoted, 55s.6d.; No. 3, 
55s.; Govan, No. 1, 56s. 6d.; No. 3, 56s.; Carnbroe, No. 1, 60s.; 
No. 3, 57s. 6d.; Clyde, No. 1, 67s. 6d.; No. 3, 57s. 6d.; Gart- 
sherrie and Summerlee, Nos. 1, 68s.; No. 3, 57s. 6d.; Calder, 
No. 1, 70s.; No. 3, 59s.; Langloan, No. 1, 72s. 6d.; No. 3, 
57s. 6d.; Coltness, No. 1, 75s.; No. 3, 58s.; Glengarnock at 

No. 1, 68s. 6d.; No. 3, . 6d.; Eglinton at 
Ardrossan or Troon, No. 1, 57s. 6d.; No. 3, 56s.; Dalmellington 
at Ayr, No. 1, 60s.; No. 3, 58s.; Shotts at Leith, No. 1, 72s.; 
=~ , 60s.; Carron at Grangemouth, No. 1, 69s.; No. 3, 59s. per 


Scotch hematite pig iron is quoted 65s. per ton for delivery in 
railway trucks at the steel works. The demand for this class of 
iron is fair, the steel works being now in regular operation. 

The shipments of pig iron from Scottish ports during the past 
week have amounted to 6468 tons, compared with 4298 in the 
corresponding week of last year, showing an increase for the week 
of 4928, but there is a total decrease in these shipments since the 
beginning of the year of 10,221 tons. The arrivals of pig iron at 
Grangemouth from the Cleveland district amounted to 9783 tons, 
being 5037 more than in the corresponding week of last year. 

The finished iron and steel ——— are in full operation to 
the extent of the orders available, but in not a few cases consider- 
ably more work could be undertaken without much difficulty, The 
new orders in connection both with shipbuilding and engineeri 
have of late been scarce. As regards manufactured iron and | 
rods, bars, &c., there is keen competition, although the prospects 
of the Americans being able to ship supplies in large quantities 
to this country are by no means so certain as they were last year. 
In fact, the arrivals that have lately taken place have been con- 
nected with purchases made when prices were much higher on this 
side than they are now. It is likely that prices here will go still 
aye and every reduction tells in favour of the work being done 
at home. 

The coal trade, as a whole, has not altered very much since last 
week. The domestic.consumption in households is well maintained 
in consequence of the cold weather, and there is now a larger and 
more regular demand for manufacturing purposes ; bat the ship- 
ments are unsatisfactory, and the inquiries, so far, appear to 
indicate that this branch of the trade is likely to be dull. The 
past week’s shipments from Scottish ports are nearly 20,000 tons 
smaller than in the preceding week. 

During the interval that will elapse until the beginning of March, 
the colliers are to be called upon to say by ballot whether or not 
they will agree to a reduction of 1s. per day in their wages, and 
not a little interest, not to say concern, is felt in the question. 
The general opinion is that it is necessary the wages should be 
reduced, but men are not always found ready to vote for a reduc- 
tion in their pay. 


WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


It was known last week that several large orders for steam coal 
were on the market for the Italian navy, Danish State Railway, 
and the Swedish State Railway. Iam now enabled to announce 
that a contract. for the Italian navy—50,000 tons—has been 
secured by Pyrian, Watson, and Co., Cardiff, delivery at Naples 
and other ports, c.i.f., 28s. 4d. Also for the Danish railways, 
4500 tons at 19s. 9d. c.i.f. The order for the Swedish railways 


has been obtained by C, Evens and Co., Cardiff, delivery at 
Stockholm and another port, 21s. 9d.c.i.f. In the case of the 
Swedish it was stated on Change this week that their require- 
ments were for 300,000 tons, but no less than 200,000 tons have 


been placed in Northumberland and Durham. How far the 
plague scare was the cause of this, or not, is a matter under 
discussion. Clean bills are now freely issued, 

Iam informed that application has been made to the Board of 
Trade for the necessary consent to the construction of two graving 
docks at Barry, extending below high-water mark at Sully, also 
for the construction of entrance piers and the excavation of the 
shore in the vicinity of the piers. Low-water entrance, I note, at 
Barry, is being rapidly completed. 

A fair amount of coal business was done at all ports last week. 
Swansea’s export was improved, although several coilieries are 
having slack times. Newport had an average despatch, sorvign 
and coastwise, and Cardiff on several days sent away exceptionall 
large cargoes to Monte Video and other ports, France, as usual, 
figuring largely. At Risca, one of the leading collieries serving 
Newport, a fire broke out on Sunday night at the winding-house. 
The engine escaped, but the building was destroyed, and a 
thousand men thrown out of work for a few days. 

I am glad to note that Monmouthshire coal is in good demand. 
The Oporto Railway Company contracted this week for 3750 tons, 
2is. c.i.f., over next two months. Prices have been hardening 
lately ; most of the leading collieries are busy. House coals, too, 
are stiffening, and the colla in steam which some have Live 
phesied is still some way off. That the outlook is regarded as 
uncertain is evidenced by buyers refusing to be committed to 
future business of note except at concessions which owners are 
equally careful in withholding. Steams, it may be observed, are 
running out ; small steams are fairly strong ; No. 3 Rhondda and 
drys a shade firmer ; No, 2 Rhondda—a good bunker coal—prices 
steady. Closing prices this week Cardiff were :—Best steam; 
17s. 9d. to 18s. 6d.; seconds, 16s, 6d. to 17s. 3d.; drys, 15s, to 1és., 
best gee | small, 7s. to 7s. 3d.; seconds, 6s. to 6s. 3d.; inferior 
sorts, including drys, from 5s. to 5s. 6d.; best Monmouthshire 
large, 15s. 6d. to 16s.; seconds, 14s. 9d. to 15s.; best house coal, 
19s. to 20s. One quotation gives the lowest as 18s.; No. $ 
Rhondda, 16s. to 17s. ; brush, 15s. to 15s. 3d. ; small, 11s. to 12s. ; 
No, 2 Rhondda, 14s. to 14s, 3d.; through and through, 11s, to 12s, 
Patent fuel is in better demand, 15s. to 16s. Coke shows no im- 

rovement—furnace, 19s. to 20s.; foundry, 21s. to 22s, At Briton 
erry the make is being suspended at the Cambrian. 


Pitwood has shown a distinct improvement in price of late, 
caused to some extent by a falling off in arrivals. e latest pa 
tation is 18s. Merchants are rather confident that it will “stil 


oa but if a considerable quantity comes in this will spoil the 
market. 

Latest Swansea coal prices: Anthracite, 20s. to 22s.; seconds, 
15s. to 16s.; best large, 13s. 6d. to 14s.; red vein, 11s. to 11s. 6d.; 
rubbly culm, 5s. to 6s.; steam, 16s, 6d. to 17s. 6d.; seconds, 14s. 
to 15s.; bunkers, 11s. to 11s. 6d.; small, 6s. to 7s., f.o.b. Swansea, 
cash thirty days, less 2}. 

Coke: Furnace, 16s. to 17s.; best foundry, 20s. to 22s. Patent 
fuel, 16s, to 16s. 6d. Only a moderate despatch last week—7647 
tons. Pitwood, 17s. into truck. 

There is little change in the condition of the iron and steel trade. 
In plate there is a moderate make, but pig at both places is stock- 
ing. Ebbw Vale is busy on an Indian rail order, 3500 tons, and 
most of the branches are in good work. Last week two fine cargoes 
of ore arrived from Garrucha at Newport; the s.s. Albia, with 
about 3000 tons for Guest, Keen, and Co., and the s.s. Villalegre 
with 2700 tons for Ebbw Vale. The iron and steel imports of the 
week include two cargoes of steel sleepers from Whitehaven to 
Cardiff. The Chicago brought in 326 tons steel bars from New 
York to Swansea, consigned to Burgess and Co., and 2010 tons 
steel billets came to Newport, consigned to Lysaght and the 
Pontypool Tin-plate Company. This last shipment from the 
States brought the evidences of American competition forcibly to 
notice. The steamer—the Fortuna—in addition to the billets, for 
tin-plates and galvanised sheets, brought 18 locomotives in transit 
for railways in Spain and France. Some of these are 90-ton 
engines, others are 50-ton, and being of unusual type have been 
subject to a good deal of examination and criticism, The comment 
in Newport is strongly in favour of an import duty, and I simply 
express the general opinion there, and at Swansea, that every 
cargo emphasises the necessity that legislation should protect the 
steel industry, if it is to live. 

Trecyndo Tin-plate Works, which have been idle for a month, 


have re-started. Mr. W. Davies, of Nantyglo, has been appointed 
manager. Russia last week and the Far East took no less than 
ll, tons tin-plates from Swansea. The ship t last week 


totalled 96,054 boxes; receipts from works were 52,369 boxes, 
leaving stock very low, only 90,512 boxes, as compared with 
169,373 boxes this time last year. In the Briton Ferry district 
the tin-plate trade is dull. At the Villiers the employés are work- 
ing day by day, though a fair average make is stated to have been 
turned out last week. In the Swansea Valley the two furnaces at 
Duffryn are doing well. Pontardawe, Landore, and Upper Forest 
active. Last week sixty-four tin-plate mills were at work, and of 
these seventeen were busy with American bars. It should be 
noted that the greatest part of the make from these, in the form 
of oil sizes, is on American account. Newport is occupied with 
galvanised sheets for Bristol ; the trade between the two places is 
expanding. Eight steamers were despatched one day this week. 

bn "Change, Swansea, this week, it was reported that the slide 
downward of pig iron prices had been arrested by the damping 
down and blowing out of. furnaces. Members said prices have now 
touched the bottom ; that inquiries for plates are numerous, but 
that the prices offered will not be accepted. The quotations in 
this column may be taken as the lowest. 

Glasgow pig iron warrants, 54s. 7d. to 54s. 8d. cash ; Middles- 
brough, No. 3, 46s. 64d.; other numbers in proportion ; hematite 
warrants, 59s. 8d. for mixed numbers. Welsh bars, £6 15s. to 
£6 17s. 6d.; angles at usual prices. Sheets, iron and steel, £7 10s. 
to £7 15s. Steel rails, heavy, £5 15s. to £5 17s. 6d.; light, 
£6 17s. 6d. to £7 10s. Bessemer bars, £5 5s.; Siemens, best, 
£5 5s. The rumour that sales have taken place for less are 
emphatically denied. Tin-plates: Bessemer steel cokes, 13s. to 
13s. 3d.; Siemens coke finish, 13s. 3d. to 13s. 6d.; ternes, = 
double box, 28 by 20 C., 24s., 25s. 6d., 26s. 6d., to 28s. 6d. Big 
sheets for galvanising, 6ft. by 3ft. by 30 g. per ton f.o.t., £9 10s, 
to £9 12s. 6d.; finished black plate, £9 5s. to £9 7s. 6d, Block 
tin, 123 5s. to £118 5s.; Spelter, £17 12s, 6d.; lead, £15 2s. 6d. 
Copper, Chili bars, £71 7s, 6d. to £71 18s. 9d. Tron ore, Tafna, 
15s. 6d.; Rubio, 16s, 6d. 

Cardiff and Newport prices are 15s, 6d, to 15s, 9d, 


NOTES FROM GERMANY. 
(From our own Correspondent.) 

Except that for some sorts of iron the demand was even lower 
than before, no change of any moment can be reported in connection 
with the iron industry in this country. The accounts coming in 
from the different dipottnieets show activity to have been very 
limited during the past week, and there has been a gradual easing 
down in prices ; at an auction at Ruhrort for bars in basic, sheets, 
and angles, a Mannheim firm bought all the material offering, viz: 
35,979 kilos, bars at M. 72 p.t.; 5138 kilos, sheets at M. 107 p.t.; and 
95,700 kilos. angles at M. 81 p.t. 

At a meeting of the tube convention, which took place last week, 
it was resolved to reduce prices about M. 50 p.t. The Kinigs 
and Laura Hiitte, in Silesia, having.reduced the wages of the wheel 
makers 17 per cent., no less than 300 men struck last week ; the 
promise, however, of their wages being again raised as soon as an 
improvement in the iron trade should set in induced the men to 
return to work. 

Latest official quotations for both raw and finished iron, are as 
under:—German foundry pig, No. 1, M. 102; No. 3, M. 96; white 
forge pig, M. 90 ; basic, M. 89 ; German Bessemer, M. 100 ; 
othe, M. 116; Luxemburg foundry pig, M. 72 to 75; bars 


in basic, M. 180 to M. 140; iron bars, M. 140; sheets, M. 140: 
Siemens-Martin plates, No. 1, M. 170; No. 2, M. 150, all per ton 
at works. 

On the 6th, 7th, and 8th of June of present year an international 
machine exhibition will be held in Breslau ; applications have to be 
sent in before the 31st of March, 

Near Blumenthal, in the Eifel, a lode 13 metres long and contain- 
ing lead and copper ore has recently been found. fore getting 
to this lode, old works, evidently from the Roman period, were 
found, one stulm being 30 metres long and ending in a shaft 
11 metres deep. A company is reported to have been formed, and 
land has been bought for the building of establishments necessary 
for the working of the mine. 

The Rhenish- Westphalian coal convention is. said to have sold 
large lots of coal at fairly good prices to Roumania. 

In Austria-Hungary the position generally is lifeless on the iron 
market, but some shops are reported to have been doing a little 
more work than in previous weeks. 

The coal trade is also languid, the cold weather having caused 
but a slight improvement in the demand for some special sorts, A 
revival is expected to be felt in a few weeks, as the chalk and 
brick-kilns are then coming forward with their demand. 

On the Tristenkop in Pertisau, Bavaria, an iron ore mine will be 
opened in the spring. 

In the dockyards of the Stabilimento Tecnico Triestino, in San 
Rocca, 180 riveters and 60 labourers struck last week, owing to the 
directors’ refusal to dismiss 30 Genoese workmen. 

There is nothing new to report from Belgium, the demand for 
iron and steel getting more languid from week to week. Ip 
January of present year 29 blast furnaces have been in blow out of 
41 existing, and output shows a considerable falling off against the 
same month last year, 92,380 t. having been produced this yeur 
and 102,300 t. last year; as two more blast furnaces are being 
damped down in the present month, the make in pig iron will 
show a further decrease for February. The keenness of both the 
French and the German competition, and the fact that the Belgian 
coal convention is firmly maintaining its former prices, are 

enerally considered the chief cause of the downward movement 
in the Belgian iron business. The nominal quotation for 
Luxemburg forge pig is 70f. p.t., against 75 p.t. in January 


of present pes: and 110f. p.t. on the Ist of February, 
1 Charleroi forge pig stands on 60f. p.t., against 125f. 
in Feb against 110f. p.t. in 1900; 


y, 1900; basic, S80f. p.t., 
bars, No. 2, f.o.b. Antwerp, bor. p.t., against 135f. p.t. last 
month, and 220f. p.t. in February last year; bars No. 2, for 
inland consumption, 135f. p.t., against 140f. p.t. in January, and 
227°50f. p.t. in February, 1900, Girders in iron or steel, f.o.b, 
Antwerp, 120f. p.t., a 140f. in January, and 200f. in 
February last year; inland quotation for girders is 130f. p.t., 
against 145f. and 205f. p.t. Iron plates, f.o.b. Antwerp, 140f. p.t., 
against 199f. and 225f. p.t.; Siemens Martin plates, 160ft. p.t., 
against 175f. and 260f. p.t. Inland quotations for plates are, as a 
rule, 10f. p.t. higher. e Swedish foreign trade in iron, steel, 
and iron ore is officially stated to have been last year as under: —- 
Forge pig, 84,479 t., against 93,775 t. in 1899; foundry pig, 
8974 t., against 10,484 t.; ingots and raw bars, 21,898 t., against 
20,677 t.; bars, 164,202 t., against 167,684 t.; scraps of bars, 
5051 t., against 6322 t.; wire rods, 5450 t., against t.; iron 
plates, 2454 t., against 2921 t.; iron wire, 960 t., against 1179 t.; 
nails of different descriptions, 2741 t., against 2526 t.; iron ore, 
1,619,650 t., against 1,627,908 t.; zinc ore, 40,878 t., against 
45,635 t.; copper, 127 t., against 186 t.; machines and hardware, 
worth 10,246,000 crowns, against 8,693,000 crowns. Import to 
Sweden was 54,030 t., against 52,895 t. rails; 3471 t., against 
3563 t. raw iron and ; machines and hardware worth 
17,933,000 crowns, against 21,952,000 crowns in 1899, 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, February 6th. 

THE sale of a block of stock by which the Southern Pacitiy 
system of some nine thousand miles went under the control of the 
Union Pacific, which completes about 30,000 miles of road under 
one mangement across the Continent, was a matter of surprise. 
But the fact is denied that there is any consolidation of the two 

reat systems. The object is merely to have both systems worked 
in harmony. Practically it is a consolidation. Despite the strong 
efforts of the Subsidy Bill people there are probabilities that it 
will not be pushed through at this Session of Congress. The 
great activity in business can be inferred from the fact that last 
week over thirty million dollars were added to the loans of the 
associated banks, and thirty-two millions were added to deposits. 
Money on call averaged 14 to 2 per cent. Time money was 3 per 
cent. for sixty days. Bessemer pig advanced 25 cents per ton at 
furnaces, and steel billets may epee advance. 

The steel rail mills are doing a big business, and further rumours 
are rife of a further advance. Inquiries were received this week 
from Australia and Japan for 12,000 tons, The buyers will be 
accommodated. American engineers are soon to bid on equip- 
ment. for changing ninty-six miles of horse tramway lines to 
electric traction. The abolition of Russian duty on coal until 
July 14th next will allow of some enterprise on the part of coal 
shippers on this side of the Atlantic. The industry of building 
electric tramway cars will be nearly doubled this. year, because 
of the increasing home and foreign demand. There is no sign of 
decreasing activity in the iron or steel mills. Many are sold up 
to midsummer, and more could be if their managers did not 
stand out so determinedly for top prices. Then the existence of 
so many consolidations makes competition a less important factor 
than heretofore. All branches are prosperous, and a large amount 
of work is in sight, but the impression prevails in many quarters 
that lower prices will be forced as the season advances. Ship 
work and all kinds of railroad work is abundant, and the drop in 

rices if it comes, will not be much. Bar mills are very busy. 

oundries have a full winter's work secured. Pipe and tube mills 
are oversold. Plate and structural mills have all the business they 
can handle. The steel rail mills are busy, and have orders to keep 
them busy up to autumn, An advance to 28 dols, is talked about, 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market for large is firm, but smalls are easier. 
House coal keeps firm, but still a scarcity of tonnage. Exports 
for week ending 16th were :—Coal, foreign, 48,785 tons; coast- 
wise, 14,478 tons. Imports for week ending 19th were :—Iron 
ore, 3650 tons ; iron pyrites, 1330 tons ; pig iron,- 510 tons; steel 
bars, 2010 tons ; iron and steel scrap, 360 tons ; cement, 560 tons ; 
creosote, 300 tons ; boards, sleepers, &c., 2073 loads ; pitwood and 
mining timbers, 4115 loads. 

Coal: Best steam, 16s.; seconds, 14s, 6d. to 15s.; house coal, best, 
19s.; dock screenings, 6s. 6d.; colliery small, 5s. 6d. to 6s. Pig 
iron: Scotch warrants, 54s. 7d.; hematite warrants, 59s. 9d.; 
Middlesborough, No. 3, 46s. 6d. f.o.b. Cumberland, prompt. 
Iron ore: Rubio, 15s.; Tafna, 16s, Steel: Rails, heavy sections, 
£5 15s. to £5 17s, 6d.; light ditto, £6 17s. 6d. to £7 5s, f.0.b.; 
Bessemer steel tin-plate bars, £5 5s.; Siemens steel tin-plate bars, 
£5 5s., all delivered in the district, cash. Tin-plates: Bessemer 
steel, coke, 13s. to 13s, 3d.; Siemens, coke finish, 13s, 3d. to 
13s. 6d. Pitwood, 18s, ex ship, London Exchange Telegram : 
Copper, £71 2s, 6d.; Straits tin, £122 15s, Freights: Steady. 


Orpers have been issued at Sheerness Dockyard 
irecting overtime to cease. A large number of men have worked 


extra hours for some months past, 


| 
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LAUNCHES AND TRIAL TRIPS. 


sRMIDIA, steel screw steamer ; built by, David 
ant William Henderson and Co., Limited : : to the 
order of, Anchor Line; dimensions, 470ft., 55ft., 
by engines, triple-expansion, 29hin., 47in., 
by ; launch, February 5th. 

TyNEFIELD, steel screw steamer ; built by, 
Tyne Iron Shipbuilding Company, Limited ; to 
the order of, John Ruthen and C).; dimensions, 
335ft., 48ft., 27ft. 3in.; engines, wiple-expansion, 
y4Min., 39in., 66in., by 45in., pressure 160 Ib. ; 
constructed by, North-Eastern Marine Engineer- 
ing Company, Limited ; launch, February 5th. 

CHELTENHAM, turret deck steamer ; built by, 
Wm. Doxford and Sons, Limited ; to the order 
of, Galbraith, Pembroke, cand Co.; dimensions, 
3faft, 3in., 46ft. 6in., 27ft. Shin.; to carry, 
000 tons deadweight ; engines, triple expansion, 
40in., 664in., by 42in., pressure 180 Ib. ; 
Jaunch, February 6th. 

Sree screw steamer for coal carrying ; built 
by, C. 8. Swan and Hunter, Limited, Wallsend ; 
to the order of, the English and American ———- 
engt 


ship Company, Limited ; dimensions, 
350ft., breadth extreme 46ft. 4in., moulded 
depth 30ft. lin.; engines, triple-expansion ; 


Bhin,, 39in., 66in., by 48in. stroke, pressure 
16) lb.; constructed by, Wallsend Slipway and 
Engineering Company, Limited; built under 
supervision of Messrs. Jacobs and Barringer ; 
launch, February 7th. 

Wracsy, Lloyd’s highest-class on the three- 
deck rule ; built by, Ropner and Son, Stockton- 
on-Tees ; to the order of, R. Ropner and Co., 
West Hartlepool ; engines, triple-expansion, 

ure 180 lb.; constructed by, Blair and Co., 
imited, Stockton-on-Tees ; the vessel will carry 
5600 tons on Lloyd’s summer freeboard, and has 
double bottom for water ballast ; trial trip, 
15th inst. 

ARGENFELS, built by, Wigham Richardson and 
Co., Limited; to the order of, Deutsche D.G. 
Hansa of Bremen ; dimensions, 420ft. long, 55ft. 
beam ; engines, four-crank quadruple-expansion 
on Yarrow-Schlick and system. 

Ropney, steel serew steamer ; built by, Messrs. 
W. Dobson, Low Walker-on-Tyne ; to the order 


of, Nye, Clare, and Co., London; dimen- 
sions, length between perpendiculars 345ft., 
breadth, 46ft. depth fnoulded) 26ft. 9in.; 


to carry, cargo; engines, triple-expansion, 24in., 
40in., 64in., by 42in, stroke, pressure 180 Ib.; 
constructed by, North-Eastern Marine Engineer- 
ing Company, Limited; for carrying large 
dead-weight with light draught. 

TOTTENHAM, ee class at Lloyd’s on spar- 
deck rule ; built by, Ropner and Son, Stockton- 
on-Tees; to the order of, Britain Steamship 
Company, London ; dimensions, length 383ft. 7in., 
breadth 50ft. 6in., depth 31ft.; engines, triple- 
expansion, 25in., 43in., 73in., by 48in. stroke, 
pressure 200 lb.; constructed by, Blair and Co., 
Stockton-on-Tees ; vessel has poop, bridge, and 
pi campo forecastle, the framing being of bulb 
angles ; water ballast on the cellular principle. 


CATALOGUES. 


B, Mountain, Globe-road, Laeds.— Catalogue 
and list of new and second-hand machinery. 

American Blower Company, 70, Gracechurch- 
street, London.—Catalogue No. 124, A B C fan 
system of mechanical draught for steam boilers. 

Edward Baker, John Bright-street, Birming- 
ham.—Catalogue of a large variety of publications, 
documents, charts, connected with the rise and 
development of the railway systems of Great 
Britain and Ireland. 

Dean, Smith, and Grace, Limited, Keighley. 
New illustrated catalogue of lathes.—Printed in 
two colours, the get-up of this booklet compares 
very favourably with the best class of American 
workmanship. The half-tone illustrations are 
generally very finely produced. 

The High-Speed Engine Company, Limited 
(Société Anonyme des a Vitesse), 
Sclissin, Litge, Belgium.—Descriptive pamphlet 
of the Carels patent single-acting high-speed 
steam engine. The = ish representative is 
Mr. J. Pullar Phibbs, Wool Exchange, Basing- 
hall-street, London, 

The “Phds” Acetylene Gas Syndicate, Limited, 
Shacklewell-lane, Hackney, London. Catalogue 
and price list of actylene lamps, burners, carbide, 
&c., with tables of cost of burning.—The adap- 
tation of — gas lamps of all ty with 
self-contained generators has been well carried 
out in the Phés lamps. 

The Goheen Manufacturing Company, Canton, 
Ohio, U.S,A.—This pamphlet contains illustra- 
tions and particulars of structural works which 
have been treated with ‘‘carbonising coating ”— 
a chemical combination of materials so combined 
that it gives the desired results, viz., lasting pro- 
tection at the least possible cost. 

_The Phosphor Bronze Company, Limited, 
Sumner-street, Southwark, London, $.E.—This 
1s a pamphlet describing the qualities of alloys 
made by this company, and giving the numerous 
uses to which they may be applied. It, more- 
over, contains some useful data concerning the 
weight, strength, and tenacity of metals, 

Vosper and Co., Limited, Portsmouth. Cata- 
logue No. 58, oil engines and launches.—The 
book contains an illustration and particulars of a 
four-cylinder engine of the internal combustion 
type. It is so arranged that one cylinder can be 
shut off to work the engine at three-quarter 
speed, The engine occupies very little space, 
and is adapted for auxiliary power for boats and 
yachts or es, 

The Bullard Machine Tool Com , Bridge- 
port, Conn., U.S,A.—This modern 
machine tools also contains an admirable illus- 
trated description of the Bullard Company’s 
works, _ As examples of high-class half-tone 
illustrations the views contained in this book 
compare favourably with anything we have seen. 
Fade ig agents are Ludwig Loewe and Co., 
Farringdon-road, London. 

Geipel and Lange, Parliament Mansions, West- 


minster. Catalogue of ‘‘ Ward-Leonard” regu- 
lating and controlling apparatus for electrical 
machinery of all kinds.—-The book contains about 
1000 different articles, all of which are 
standardised. The producers believe that this 
catalogue forms a unique attempt at putting 
before the electrical trade such apparatus in a 
form which enables them to fill their requirements 
without calculation or design, The book is well 
got up. 


THE PATENT JOURNAL. 


Condensed from “The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 


*.* When inventions have been ‘“‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


7th February, 1901. 


2649. ArracHMENT for Macutngs, F. E. Hall, 
London. 

£650. Mrxuno Exp.osive Compounps, J. C. Scbrader, 
London. 

2651. Getating Packinc Macuines, J. C. Schrader, 
London. 

2652. Device for Apvzrtistnc, J. H. Powell, 
London. 

2653. Removine Onstructions in Pires, G. B. Wilson, 
London. 

2654. for Rottinc Metrars, W. Wisniewski, 


ndon. 
2655. Drawsars for Ventcies, H. T. Flanagan, Man- 
chester. 
Cases, G. B. Baughan, Walthamstow, 
88 
2657. 
London. 
2658. Fivino Macurnes, A. Weczera and L. W. Broad- 
well, London. 
2659, Lamps, Helios Upton Company and T. Spencer, 
London. 


ex. 
Carryinc Parcets by Hanp, C. J. Sims, 


2660. J. 8. Burroughes, 
London. 
2661. Scurcarnc Macutngs, J. Foulkes and The 


Colonial and General Exploration and Land Syndi- 
cate, Ltd., London. 

2662. Cycte Rims, J. P. Hyman and D. H. Rogers, 
London. 

2068. Printine, P. E. Knell and The Electrical Inkless 
Printing Syndicate, Ltd., London. 

2664, Apparatus for Brusuinc Ciotues, B. C. Joy, 
London. 

2665, for Conpensine Stgam, W. Schwarz, 
London. 

2666. Propucinec ArtirictaL Respiration, R. Eisen- 
menger, London. 

2667. Cootinc and Lusricatinc P. Naef, 
London. 

2668. Apparatus for Potisuixc Boots, J. W. Pearson, 
London. 

2669.  CoRNERS 
London. 

2670. Stripinc Vanes ip Rorary Enorngs, 8. Quincey, 
London. 

i671. Rims for Bicycugs, C. M. Powell, Bir- 
minghat. 

2672. Maxine Gas, W. H. Westwood. E. T. Wright, 
and W. W. 8. Westwood, Birmingham. 

2673. Supports for Bicycies, E. P. J. Beverley, 
London. 

2674. Bortno Toots, E. Hartung, London. 

2675. Prorocrarpaic Cameras, W. F. 
London. 

2676. Sicutinc Riries, A. A. Common, London. 
577. Crucisies for Treatinc Orgs, A. A. Crosby, 
London. 

2678. Muxers’ Pincers, E. Franke, London. 

2679. RENDERING MATERIALS Moisture Proor, A. 
Kronstein, London. 

2680. Apparatus for Propvctinc MALT, 0. 
London, 

2681. Fry Trap, E. Renn, London. 

2682. RarLway Fastener, W. P. Thompson. 
Stahl, Germany.) 
2683. Potro ENGRAVERS’ 
McLaughlin, Liverpool. 
Wash Bastn Apparatus, W. Thomas, 

Liverpool. 

for Ostarsinc Power, P. Ferrer, 
ive’ 

2686. Nicut Lamp, A. Morrison, Liverpool. 

2687. Lecornes, R. McKimm, Manchester. 

2688. Fasteners, A. E. Bigg, Manchester. 

2689. Evectrotyric Eecrricity Merers, F. M. 
Staunton, London. 

2690. Process for PresERVING F. 
London. 

2691. DeuypraTine Gases, Lawtons Patents, Limited, 
and A. W. Lawton, London. 

2692. IncaNpEsceNT Etecrric Lamps, L. Lobenthal, 
London. 

2693. Corsets, J. Sly, London. 

2604. Braces, W. W. Cook, London. 

2695. PrRintiIne on any Surrace SEnsITIvE to Licut, 
A. Valentin-Cristiam-Mayall, London. 

2696. Protectine ELectricaL Conpuctors, W. Lang- 
don-Davies, London. 

. Srretcuinc and Dryinc Yarns, J. Dolder, 
London. 

2698. Corn-rreED Apparatus, D. Harper, London. 

2699. Printine, G. Fortescue, London. 

2700. Panic Botts, F. J. J. Gibbous, London. 

2701. InrERNAL ComBusTion Enarnes, H. F. Wallmann, 
London. 

2702. Comprnep Vatves for Enoines, A. Spencer, 
London. 

2703. Botrie CLosurgs, E. L. Yewell, London. 

2704. of Sewixc Macurngs, W. Webster, 
London. 

2705. Corn-rREED Mecuanism, W, J. Wilson, London. 

2706. Borries, F. R. Patey, London. 

2707. Partour Race Game, P. Morris, Liverpool. 

sth February, 1901. 

2708. Suites’ Frrrias, |. Fripp, N. Way, and F. Taylor’ 
London. 

2709. Gas-HEATED Hanp Irows, 1). R. Blair, Leeds. 

2710. Cooxine Urensits, R. Wood, Warlingham, 
Surrey. 

2711. Rotary Mitts, R. B. Rigby, West Thur- 


of Picture Frames, J. Mason, 


Stanley, 


Francke, 


Printing Frames, 8. 


Gréttle, 


rock, Essex. 
2712. Weicuinc Macuines, F. Wertenbruch, Notting- 


ham. 

2713. Propuction of Liquip Arr, R. P. Pictet, 
Manchester. 

2714. SHower Batus, W. Rowe, Manchester, 

2715. Rattway Sienacvine, A. Barrand, and B. and 
J. J. Wade, Manchester. 

2716. Metuop of PoLisnine Yarns, J. Smalley, Stock- 
port. 

2717. a of Weavine Looms, R. and J. Harling, 

urnley. 

2718. Hermericatty Crostnc Jars, R. Wollheim, 
London. 

2719. Manuracture of Leap Acetate, C. R. Lindsey, 
Manchester. 

2720. Topacco Pipss, J. Larkin, West Kirby, 
Cheshire. 

2721. Pickte Tonos, G. R. Postlethwaite, 
Manor, near Birmingham. 

2722. Musicat Brinos, A. ana Tondu, Glamorgan. 

2723. Pouncine Hat Brims, H. H., A., and A. Turner, 
Manchester. 

2724. Governors for Enaings, J. B. Leatherbarrow, 
Manchester. 

2725. Sprinc Forks for C. T. B. Sangster, 
Birmingham. 


Aston 


2726. Exvevore Fastener, A. Lant, Birmingham. 
2727, Device for Cutrinc Sraina, J. Mitchell, Liver- 


pool. 

2723. Roorine Tite, W. B. Heap, Birmingham. 

2729. Recutatine Generators, A. de Dion 
and G. Boutor., London. 

2730. Kuirg-cLeanina Appuiance, F, H. and J. E. 
Oxspring, Sheffield. 

2781. CotL-BENDING Macuing, A. T. Kauf, Dusseldorf, 
Germany. 

2732. Brake Livers, J. Kelland and H. Lawry, 

ymouth. 

2733, Negpies, The General Institution for the Blind 
and H. Stainsby, Birmingham. 

2784. Corp for Putts, O. Carter, South 
Bournemouth. 

2735. WATER-REGULATING Apparatus, R. Richardson, 
G 

2736. SINGLE-acTING Enorngs, W. J. Robb, Portadown, 
Ireland. 

2737. Roiis of Macuinery, J. Kohler, Man- 
chester. 

2788. PuLtitey Coverino, T. A. Smith and P. Whitten, 


mdon. 
739. Heatinc Lrquip, H. Bischer and A. and E. 
Henkels, London. 

2740. Macuixe for Po.isninc Square Tose, P. B. 
Handley, Birmingham. 

2741. Evecrrope R. , London. 

2742. RerrRicERATING Macuine-, F. Windhausen, sen., 
and F, Windhausen, jun., London. 

2748. Tea and Corrge Pots and Services, R. F. 
Mosley, London. 

2744. KitcHen Ranogs, G. Chambers, London. 

2745. Ketries, H. E. Roberts, London. 

2746. Domestic Fire-crates, H. E. Roberts, London. 

2747. Hor Ga.vanisinc, 8. Cowper-Coles, London. 

2748. ApsusTaBLE Fincer Srop for Peyuoupers, F. J. 
Fidler and F. Bernard, London. 

2749. PropELtinc VesseL_s or Fiyinc Macuines, W. 
Biles, West Ham, Essex. 

2750. Manuracture of Water Gas, J. C. H. Kramers 
and J. G. Aarts, London. 

2751. Brru1arp Boarps, J. 8. Burroughes, London. 

2752. Avromatic Musicat Isstruments, G. P. Brand, 
London. 

2753. Suspeypinc Srraps for Garments, A. Mann and 
E. Schiifer, Germany. 

2754. Necxtigs, E. Nierhaus, Germany. 

5, ENLARGING Meta Rios, F. Price, London. 

756. DIMINISHING the So_vsrtity of Leap in Acips, 
H. Leyendecker, London. 

57. Horsgsnogs, J. Riley, London. 

. Kyire, W. ©. Woods, London. 

. SPANNER, W. O. Woods, London. 

Lasets, W. O. Woods, London. 

. Systems, L. Beecher, London. 

. Tappine of Casks, A. D. Cryer, London. 

2763. Cueckine and Sreerixc Device for E. 
Holm, London. 

2764. Toot Ho_per with Tension Lever, A. Roller, 
London. 

2765. Dravcut Arparatvs for Lamps, K. Gossweiler, 
London. 

2766. Automatic Surety of Carsipe, K. Gossweiler, 
London. 

2767. Porato Macuing, C. F. 
London. 

2768. Trusses, W. P. Thompson.—(s. N. Hodgkins, 
United States.) 

2769. Reversinc Mecuanism, W. P. Thompson.—(2. 
B. Marshke, 

2770. Lanes, W. P. Thompson.—(4. W. and A. H. 
Roocers, United States.) 

2771. Boor Socks, G. A. Train, Liverpool. 

2772. Sprinc Frames for Cycies, W. F. Williams, 

mdon. 

2773. Envevorg, V. W. Tregear, London. 

2774. Treatinc Butter, A. Morgan and S. Rideal, 
London. 

2775. Evaporators, H. C. Anstey, London. 

2776. Evecrric Fusrs, Callender’s Cable and Con- 
struction Company, Limited, and J. 0. Callender, 
London. 

2777. Rorary Enoinegs, D. Carter and C. J. Smith, 
London. 

Fastestnc Devices for Boxe3, J. 
London. 

2779. Erecrric Conpuctors, W. G. Potter, London. 

2780. WeLpinc Metat, A. J. Boult.—(J. F. Goldachmid, 
Germany.) 

2781. Devices for Furnaces, E. Kikut, 
London. 

2782. Oprarninc Zouxc from its Orgs, J. C. Butterfield, 
London. 

2783. Hernia Tavsses, W. 8. Rice, London. 

2784. Sewinc Macuiygs, G. W. Phillips, London. 

2785. + gi T. F. Edwards and C. B. Handyside, 

mdon. 

Apparates for Hotpinc Pencits, R. Spear, 

mdon. 

2787. Heatine Device, E. Murmann and A. Opawski, 

mdon. 

2788. Exevatinc and Conveyrnc Apparatus, J. M. 


Grohmann, 


Popper, 


ndon. 
2789, Stoves, A. W. Mantle, London. 
2790. Apparatus for Latues, 8S. Neumann, 
ndaon. 


2791. ARRANGEMENT for Bicycies, W. Godden, 


9th February, 1901. 


2792. SpRInKLERS, J. C. Merryweather and C. J. W. 
Jakeman, London. 

2793. Storace of Ececrricirry, 8S. Cowper - Coles, 
London. 

2794. Ruppek Brusu, G. B. Thornton, Belfast. 

2795. Frame for Mosquito Nets, P. Moring, Liver- 


pool. 

2796. ManuractureE of Zinc Parnt, W. B. Middleton, 
London. 

2797. Fastenino of A. H. Smith, 
Manchester. 

2798. Tramway Switcu, T. Réittges and T. Lutz, 
Baden, Germany. 

2799. Sairts, C. T. B. Sangster, Birmingham. 

2800. Suzet Knoss, C. Harvey, Birmingham. 

280'. Gas Meters, Parkinson and W. and B. Cowan, 
Limited, and W. Cheshire, Birmingham. 

2802. GENERATING PowgrR, A. W. Szlumper and F. 
Alcock, London. 

2803. Gas and Or. Enoings, T. and ©. J. Meacock, 
London. 

2804, ConstrucTinc Tram WHEELS, 8. Shepherd, jun., 
Sheffield. 

= Benpine Merat, G. and J. Booth, Newcastle-on- 

‘yne. 

2806. ELecrric Lieut Fitrrinas, R. B. Leach, Man- 
chester. 

= INTERNAL ComBusTion Encings, C. A. Hamilton, 

ventry. 
Countine Corns, J. Henderson, 
rby. 

2809. Preventinc Down-pRavGBT, M. Boghossian and 
C. Willson, Great a 

2810. Games of SxitL, W. Hart, Ramsgate. 

2811. Lirrinc Appiiances, A. E. Newby, Ipswich. 

2812. Fuzes for Prosgctites, H. V. Keeson, London. 

2813. Batus, T. Pickup, Burnley. 

2814. Lace and Curtains, W. Hendrie and A. Smith, 


2815, Umpretias, H. R. Owen, St. Leonards-on- 


2816. Apmittinc River Water into Works, C. E. 
Livesay, London, 

2817. Broocuss, E. Murrle, London. 

2818. Meter, M. Durozoi, London. 

2819. Mrxtne Parnts, G. Cope, Live: 

2820. Automatic Gas Ionirgr, A. J. Boult.—(Chemiseh 
Technische Industrie Gesellschaft mit beschriinkter 
Haftung, Germany.) 

2821. Pygomatic for Cycies, A. A. Veérel, 
Glasgow. 


2822. Lamp for Burninc Hyprocarsoys, E. Lemoyne, 
Gorlitz, Germany. 

2823. Guarp for Wuexts, J. Bowker, 
C. Butterworth, and T. McVay, Manchester. 

28 4. Foorsrep for Spinpies, T. Ashworth and J. 8S. 
Gaunt, Manchester. 

2825. Brakes, J. Heury, Derby. 

2326. Macutyes, G. J. Hepworth, Man- 
chester. 

2827. Hotpinc Riss CLosep, F. W. Jarvis, 
London. 

2828. Tgats for Feepinc Botries, B. Kohlhaus, 
London. 

2829. Phorocrapuic Distances InpicaTor, A. L. Adams, 
London. 

2830. Miners’ Sarety Lamps, R. O. Best and 
Ackroyd and Best, Limited, 

2831. Fort, G. C., M. A., and E J. Fowler, trading as 
Welcome and Co., London. 

2832. Packina Bepsteaps, G. Whitfield, Birming- 


2883. Persian Fur Goons, 8. Lewin and A. Lehmann, 


mdon. 

2834. TeLeorapH Apparatus, F. G. Creed and W. A. 
Coulson, London. 

2835. THgRMO-ELECTRIC CoupLes, E. Hermite and C. 
F. Cooper, London. 

2836. THeERMO-ELECTRIc CoupLes, E. Hermite and C. 
F. Cooper, London. 

2837. Puorocrapsic Apparatus for PANoRaMIC VIEWS, 
0. Imray.—(A. Lvino and Co., Italy.) 

2888. GoverNINnG of Dywamos, H.J.J. Hummel, 
London. 4 

2839. Biuz Dyzsturrs I. Imray.—(La Société Anonyme 
des Mati*res Colorantes et Produits Chimiques de Sf. 
Denis, France ) : 

2840. CLuss, W. Robertson, Dundec. 

2841. Fue., A. Mitchell, Aberdeen. 

2842. Mancractvse of Varwisn, G. W. Flather, 
London. 

2843. Puorocrapuic Suvutrers, the Thornton-Pickard 
Manufacturing Company, Limited, G. A. Pickard, 
and C. G. Woudhead, Manchester. 

2844. — of Motor Enatyes, F. W. Lanchester, 

ndaon. 

2845. MAINTAINING SpEED of Suart, J. 8S. Kemp-Welch, 
London. 


London. 

2448. Brackets, A. Savage, London. __ 

for Currinc Carp, F. Hager, London. 

2850. Swine, W. an 7. Hartell, London. 

51. Trousers Prorector, H. J. Duncan, London. 
2. Beproom Urensixs, C. A. Messent, London. 
2853. Evectric Batrerizs, G. W. Johnson.—{Soci¢t¢ 

Paul Chapuy and Co., France.) 

2854. Ecectro-motors, J. Wetter.—(The Elektricitats- 
Akticngesellachaft cormals Schuckert and Co., Ger- 
many.) 

£855. Dress Apvusters, C. Cox, London. 

2856. Gas Burnens, 8S. Biheller, London. 

2857. AgTiriciaL Leos, J. Smith, London. 

2858. Rotary Expitosion Motors, E. H. Morin, 
London. 

2859. Movtpinc Peat or Torr, H. H. Kinloch, 
London. 

2860. Brick Oven, V. Barreto, London. 

2861. Apparatcvs for Siakinc Lime, V. 
London. 


Barreto, 


llth February, 1901. 


2362. Game, M. Schubert and H. Kupper, 
London. 

2863. Borer, W. Ogden, Leeds. 

2864. Rirtes, T. McKenna.—(R. J. Browne and W. 
Petley, India.) 

2865. Ririgs, T. McKenna.—({R. J. Browne and E. W. 
Petley, India.) 

2366. ATTacHMENTS for Wartcues, K. A. Rowbotham, 
Birmingham. 

= Roap Kersinc, E. M. Small, New Brompton, 
sent. 

2368. STREET Broom, W. J. Hewitt, Sheffield. 

2869. Hot-waTER Cans, E. Cuffe, Richmond, Surrey. 

2870. Ruers, R. W. W. Thom, Edinburgh. 

2871. Couptincs for Drivinc Tapss, T. P. 
Summerskill, Keighley.” 

2872. Currer W. Hastings, Lochwinnoch, 
Renfrewshire. 

2873. Srreet Gas Licutinc, A. Brown, Manchester. 

2874. Boor Prorecror, W. Richardson and G. H. 
Gardner, Northampton. 

2875. Hypravtic Main for Gasworss, G. H. Barber, 
Stoke-on-Trent. 

2876. ACCELERATED MorTioN, P. Harris and Co., Limited, 
and §. Belcher, Birmingham. 

2877. Trottey Guarp Wire Sarety Device, D. 8. 


unro, Glasgow. 
2878. Stanps for DispLayinc Boots, F. F. Smart, Bir- 
mingham. 
2879. Car for Se aaa B. Thompson, North Market- 


, Blackburn. 

2881. WaTER-TUBE BorLers, H. r, Rotherham. 

2882. Car CoupLine, A. Kyle, Hawick, N.B. 

2883. Mixers’ Axg, D. Rees, Rhondda Valley, South 
Wales. 


2884. ENcINE with Roratine Piston, 8. P. F. Lehm- 
kuhl, Gorlitz, Germany. 
2885. CorKING Macutnes, F. O. Jerram, Westcliff-on- 


Sea, Essex. 

2886. Friction Ciutcues, J. J. Mann and B. Gray, 
London. 

2887. Brakes, D. J. Morgan, Barry, morgan. 

2888. CYCLE Frames, F. J. Hortop, London. 

2889. Suppty for Ciosets, W. Thomson, Glas- 


gow. 
2390. Hotpinc CutTrer in R. G. Polster, Glas- 
iw. 


Szerortinc Person on Winpow Sit, F. 
Astley, London. 

2892. VessELs for Liquips, H. Hildebrand, 
London. 

2893. Furnaces of Stgam Borers, H. W. Miller, 
London. 

2894. Rein ATracHMENTS, T. H. Brigg, London. 

2895. Fioxe, T. J. C. wett, London. 

2896. Steam H. 8. Childs, London. 

2897. Gun Oi, F. T. F. Wilson, 

2898. Beps of BILLiaRD TABLES, 
London. 

2899. MANUFACTURE of a NITRO-DERIVATIVE of CARBA- 
zoL8, E. Wirth, London. 

2900. Cut-outs, H. M. Salmony and Co., 
Limited.—( vorm. W. 
Lahmever and Co., Germany.) 

2901. ARTIFICIAL TgETH, J. Westaway, London. 

2902. Seams for Faprics, E. A. Guinzburg, London. 

2903: Stickinc NEEDLEs, E. R. Bartleet, Birming- 


J. s. Burroughes, 


ham. 

2904. Bricks, W. Wright, London. 

2905. TorrEDogs, G. H. Jones, London. 

2906. Watcues, H. Edenborough, London. 

2907. Corourinc Matrers, H. H. Lake.—(Farbirerk 
Miihitheim vorm. A, Leonhardt and Co., Germany.) 

2908. Wert Fork Mecnanism of Looms, G. Schmidt, 
London. 

2909. OveRHEAD TrRoLitEY Wires, A. W. Hancock, J. 
Leighton, and R. Hacking, London. 

2910. Gun CarRiacgs, J. Van Swieten, London. 

2911. Hen Coops, A. H er, London. 2 

2912. ARTIFICIAL Furr, A. Kahn and M. Heberlein, 
London. 

2913. New Basic Dye Srurrs, H. E. Newton.—(The 
Farbenfabriken vormals Friedrich Bayer and Co., 
Germany ) 

2914. SEPARATOR Device for Ma- 
curnss, 8. Silberstein, J. Margulies, and A. Bohne, 
London. 

2915. Porasstum J. Boulton, Londoy. 

2916. MECHANISM RInG-sPINNING Macatines, |. 
Engel, London. 


| 
| 
| 2846. Water Gas, J. 8. Kemp-Welch, London. 
| Pe 2847. Soap for use in Sza-Warer, L. M. B. Raynaud, 
| 
| | 
| 
| 
| 
! | 
| 
| | 
| 
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2917. Supports for Jornts, A. Haarmann, Liver- 
pool, 
2918. Memoria WreatH Cases, J. Lambert, Liver- 


pool. 

2919, Sgats for Venicies, GarpENs, &c., F. W. Mann, 
Manchest2r. 

2920. AppLiance for Raitway TRAINS on 
‘the Track, 8. Steiner and C. Boltshauser-Schmid, 
Manchester. 

2921. Pumes, W. Garvens, London. 

2922. CLosinc the Moutus of Rerorts, G. King, 


London. 

2923. Improvep Gas Fires or Sroves, K. Aird, 
London. 

2924. ManuracturinG Benps, J. Bradley, Bir- 
mipvgham. 

2925. Gas Tursiygs, F. Hoffbauer, London. 

2926. Fastentne CARRIAGE 
Doors, G. Hughes.—{&. Dickins, India.) 

2927. Preventinc the DerrerioratTion of DyEp 
R. B. Ransford.—(Z. Cassella and Co., Ger- 
many. 

£928. Srraucturges of CorRRUGATED Mera, W. A. 8. 
Benson, London. 

2929. Firat Kyrr Caps, N. E. Kahn, London. 

2930. Excing Vatvgs, M. 8. Napier and S. F. Edge, 


London. 
2931. Comptnation Locks, B. Fried and W. Léffier, 
London. 
2932. Matcu-Box, M. Halfacre, London. 
2933. Batrery Evectropss, C. A. Wilde, 
ndon. 
2934. VERIFYING SrRaIGHTNESS of Tugs, F. Stordeur, 


on. 
2935. Macutnegs, J. Felbel, London. 
2936. CompEnsaTinG the Spgep of W. Scott, 


London. 
2937. Borner for Liguip Hyprocarsons, J. D. Gibbes, 
ndon. 
2938. SicNaALLIne, &c , APPARATUS, L. D. A. Casalonga, 


mdon. 

2939. TrEaTING MoLTeN Merats, C. Haber and A. 
Savelsberg, London. 

2940. TRANSMITTING MessacEs, G. C. Marks.—(L. W. 
Southgate, Gnited States ) 

2041. THermo - eLecTaic Batrerigs, L. Gottscho, 
London. 

2942. Reoisters, H. J. Haddan.—(The National 
Cash Register Company, United States.) 

2943. REGISTERS, J. Haddan.—{The National 
Cash Register Company, United States.) 

2944. GeNERATING Gases, J. J. Hendler and E. K. 
Reeves, London. 

2945. Bep Rests, J. A. Palitzsch, London. 

2946. Furnace for Dayine Fruit, &c., J. Lobl, 
London. 

2947. Rotary Moror, A. E. Tomkins, London. 

2948. Sawinc Macurnes, F. B. Gardiner and W. H. K. 
Abbott, London. 
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2949. Ercuep Desicns, F. W. Adams and W. A. Haw, 
Eastbourne. 

2950. Hus Fiances, H. Monk, Chester. 

2951. Prism and Orgra Grassgs, J. H. Burton, 
London. 

2952. Venicie Srep, B. Barker, Sheffield. 

2053. Cure for Rose Bow.s and Disues, J. Collyer, 
Birmingham. 

2954. Srrarnger, J. Collyer and G. Harvey, Bir- 
mingham. 

2955. Ciip for Frowgr Vases and Bow s, J. Collyer, 
Birmingham. 

2956. Borinc DRIxt, G. F. Fenton, Bolton. 

2957. Puzzue, J. W. Kershaw, Sheffield. 

2958. Harmonic VampER, W. Trives, London. 

2959. Topacco Pipgs, J. Talbot, Ledbury, Hereford- 


shire. 

CHAIN-MAKING Macutng, W. Turvey, St. Albans, 
erts. 

= Stop, &c., Motions for Looms, C. Thompson, 


2962. Guarp for Trottgy Wires, A. H. Gledhill, 
Halifax. 

2963. SLOT-DRILLING ATTACHMENT, E. C. Hodges, 
Coventry. 

2964. Rorary Cotourn Priytinc Macuing, W. P. 
Wrightson, London. 

2965. AUTOMATICALLY CLEAN TowE Ls, W. 
Garlick, Manchester. 

2966. Steam Encrnes, S. E. Alley, Glasgow. 

2967. WeicHinc Macurivges, M. Blake and G. H. 
Denison, Leeds. 

2968. MitkInc Apparatus, W. H. Lawrenc2 and R. 
Kennedy, Glasgow. 

2969. Rircte Carrier for Cyciges, G. D. Petrie, 


ow. 

2970. Dr«sstnc or Curtrsc Harr, A. Woodworth, 
Liverpool. 

2971. New or Improvep Game, A. S_ Paterson, 


eds. 
2972. Poncrure Locator for Tires, G. P. Gibson, 
Leeds. 


2973. EaRTHENWARE VessELs, &c., H. W. Williams, 
Liverpool. 

2974. and Dovusitine Frames, Dobson 
and Barlow, Limited, and T. H. Rushton, Man- 
chester. 

2975. FiLTERINGand Liquips, J. Dewhurst, 
Keighley. 

2976. ANTI-INCRUSTATION PREPARATION, R. Price and 
J. Kershaw, Manchester. 

77. Frrtines of Starr Rops, C. Harvey, Birming- 


ham. 
2978. Piczoy Pzrcnes, J. Wilson, Bir- 


mingham. 

2979. Composite Rarttway Tigs, A. J. Boult.—(C. C. 
Harrell, United States.) 

2980. ANTI-rRICTION Beartnos for RaiLway Cars, 
J. E. Norwood, London. 

2981. F. J. Hall, Birmingham. 

2982. Improvep Sream Generators, W. b. Cumming, 
Liverpool. 

2983. Form of Ratt for Rattroaps, E. J. Frewen, 


ndaon. 

2934. SupportTinc Rain-waTerR Gutrers, A. Doman, 
Dudley. 

2035. GeyeRaTORS, F. H. A von Stralendorff, 
Manchester. 

2986. Ciips for TenTeRING Macuings, W. Birch, Man- 
chester. 

2987. Spinntnc Macuriyes, C. H. and P. Schilling, 
Goerlitz, Germany. 

2988. Paper for Packtne, 8. Schéne and W. Samm- 
Watermann, Cologne, Germany. 

2939. SAFETY-PIN as a FLowger Howper, R. von Gell- 
horn, Berlin. 

2990. Pygumatic Tires for F. J. Beecroft, 


Liverpool. 

2991. for Scourtnc Boots, G. Shipley, 
Leicester. 

2992. Boot Last, C. M. Powell, sen., and F. Powell, 
London. 

2993. Macuines for Sowinc Seeps, A. W. Molloy, 

ndon. 

2994. Kyirg CLeaner, W. H. Hall, London. 

2995. Brooms, 8. J. Edmiston, London. 

2996. Buttons, W. 8. Mappin, Twickenham, Middle- 


sex. 

2997. Copyinc Press, G. Gerlach, 
Birmingham. 

2993. CuTtgay, W A. Colley and A. V. Staccy, 
Sheffield. 

2999. Harne:s for Draucut E. R Ross, 
London. 

3000. Sprrroons, J. Taylor, London. 

8001. Form of Ratrs for Raitways, J. P. Ostrom, 
London. 

3002. Evectrica, Conpuction InsuLator, M. 
Harloe, London. 


3005. Mitt and like Brassgs, D. John, 
London. 

3006. NON-REFILLABLE Bort.ss, J. Hopkins, London. 

3007. Boxine Gioves, J. Ryan and H. Harris, 
London. 

8008. MovaBLe Seats for Poto Carts, H. McMullan, 
London. 

3009. — Atuminium Parts, E. M. Totten, 

ndaon. 

3010. Drivinc Sewixa Macuwgs, P. Jeusen.—(The 
Wheeler and Wilson Manufacturing Company, United 
S'‘ates.) 

8011. MaGaztves for Brescu-Loapinc Guns, P. 
Jeasen.—(Krag-Jrigensens Gevierkompagni, Norway.) 

8012. Currinc Cicars, A. E. Durrant and G. Burney, 
jun., London. 

3018. Apparatus for Disinrectinc SuHeps, Hother- 
sill, London. 

3014. Larcues for Doors and Garss, D. Waine, Bir- 
mingham. 

3015. Ececrric ALarM, E, Whiting and R. C. Middleton, 
London. 

3016. Boats, J. J. Paff, London. 

3017. Gas Burners, J. von Romocki.—(H. Ascher, Ger- 
muny.) 

3018. CinpER Sirrers and Pats, M. Krebs, London. 

3019. Maxine Brveracrs, R. J. and J. G. White, 
London. 

3020. Device for Constructinc CxILINGs, E. Ebert, 
London. 

3021. Lusricators, W. Maybach, London. 

3022. Sprinas for Motor W. Maybach, 
London. 

3023, Brake Mecuanism for VenicLes, W. Maybach, 
London. 

3024. for Paotograpuy, J. C. Stern, 
London. 

3025. Brrs for Horses, A. P. G. F. du Lusigneul, 
London. 

3026. CLoszep Conpuit Execrric Rattway, L. Dion, 


London. 
3027. Lec Guarps for Crickerers, J. Piggott, 
London. 
8028. Srem and Movurtuptsce Cass, P. Lichtblau, 
ndon. 


3029. Basins, W. D. Cliff and E. F. Reynolds, 
London. 

3030. Connectinc Wires, F. G. Bell and M, Byng, 
London. 

3031. Mittinc Macuinery, O. Schénauer, London. 

3032. Hotpger for Pen and Pencit, C. R. Vichofer, 
London. 

3083. Foc Horns, L. D. Lothrop, London. 

3034. Connections and Joints for Pirgs, P. Janke, 
Liverpool. 

8035. Trot.eys, F. E. Shaughnessy and G. J. Thomas, 
Liverpool. 

3036. Currenr Coiiectors, A. B. Upham, 
Liverpool. 

VEHICLE AXLE Bearrves, A. D. Bloch, Birming- 


am. 

3038. Incanpgscent Gas LicuTinc, W. T. Sugg, 
London. 

3039. Drawinc Presses, A Calleson, London. 

3040. Winpinc Macuine, H. E. Newton.—(7. H. Savery, 
Onited States.) 

3041. Printinc Macuryery, H. E. Newton.—(&. Hoe, 
United States.) 

3042. Bicycues, A. Leroy, London. 

3043. Process for Preservinc Foon, P. G. Richter, 
London. 

3044. CrusHING Orgs, E. C. H. Pape and W. 8S. Henne- 


berg, London. 

8045. Coupiines, H. G. and C. P. 8S. Henderson, 
London. 

3046. Links for Drivinc Cuatys, G. G. Howe, 
London. 

3047. Recutatine Pressure in Matns, J. S. Highfield, 
London. 

3048. Rotary Cuttinc or SHapinc Toot, A. J. Norris, 
London. 


3049. Butron- HoLe Stitcurnc Macatinery, A. G. 
Brookes.—(The Reec: Buttonho'e Machine Company, 
United States.) 

3050. Smoke-consuMING Apparatus, J. Alves and The 
British Fuel Economiser and Smoke Preventer, Ltd., 
London. 

3051. CHaxcine Position of W. Weber- 
Honegger, London. 

3052. T. C. T. Méller, London. 

8053. Gurrars, O. Gerecke, London. 

3054. Motor Venicies, W. O. Worth, London. 

3055. Printinc Macuinegs, J. Hauss, London. 

3056. ApvusTinc the Scroits of Soras, G. J. Jessup, 
London. 

3057. Vatves and Cocks, W. Horby and J. McKay, 
London. 

5058. MecuanicaL Stoxinc Apparatus, W. H. 
Wheatley.—(/J. W. Kincaid, United States.) 

3059. Temporary RuppEr for Surps, R. Salvesen, 
London. 

3060. Compressors and Pumps, C. A. Parsons, London. 

3061. Generator, J. Stretch, London. 

3062. Makino ArticiaL Leatuer, G. S. and C. Falken- 
stein, London. 

3063. Brake System for Cars, G. 8. Barker, London. 
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3064. Bicycies, W. B. Dixon, London. 

3065. CoupLines for Raitway Carriacss, T. Murphy, 
Tipperary. 

3066. Game of Sxri1, H. V. C. Dearnley, A. Field, and 
M. Walker, London. 

3067. Motors, J. Roots and C. E. Venables, London. 

3063. Composition for Baus, P. W. H. Gray, 
London. 

3069. CaRRIAGE Lamps, W. Burley, London. 

3070. Pressure Governor for Enoings, C. 8S. Drewry, 
London. 

3071. ALKALI CrEOsOLATE CompounD, E. M. Taylor, 
Manchester. 

8072. Moron Mexcuanism, J. J. Tennant and F. 
Whitaker, Keighley. 

3073. Stas, J. R. Hitchins, Birmingham. 

3074. Decorative Scro.ts, F. J. Middleton, Smeth- 


wick, Staffs. 

3075. Loopinc-up Brims of Hats, W. W. Twigg, Bir- 
mingham. 

3076. Ventcte Szat, J., 8S. J., and E. Farnsworth, 
Sheffield. 


77. THRASHING Macutngs, J. Bird, Nottingham. 

3078. Bripies, E. Butler and Sons, Limited, and H. 
E. Butler, Birmingham. 

3079. Garpen Seats, G. Jack, Edinburgh. 

3080. MusicaL Instrument, T. Machell, Glasgow. 

3081. AIR-COMPRESSING MacHINERY, H. B. Watson and 
T. C. Billetop, Liverpool. , 

3082. Gas Stoves, A. and J. Neil and F. Russell and 
Co., Limited, Manchester. 

3083. Smoxinc Pirz, J. Ainscow and A. Chorlton, 
Manchester. 

3084. Propuctne Azo Cotours, R. F. S. Molesworth, 
Manchester. 

3085. Puc Mitts, J. Hamblet, Birmingham. 

3086. StzERING Locks, T. F. Holloway and D. Dowie, 
jun., Ww. 

ExectricaL Srartine Switcu, A. H. Hickley, 

jive 

3088. Smoke Preventer for Cuimneys, J. Haydock, 
Halifax. 

Cuairn Bepstraps, W. M. Hoskins, Birming- 
ham. 

3090. Liquip Ain CARTRIDGE or SHELL, L. Callendér, 
Nottingham. 

3091. Sream Traps, C. H. Berry, Manchester. 

8092. Dryinc Macuiyes, F. Wertenbruch, Notting- 


ham. 
for Ve.vet, J. H. Shorrocks, Chorlton-cum- 
ardy. 
3094. Banp Conveyors, M. Blake and R. H. Smart, 


8003. AvTomaTic Microscope, T. Millson, H A 
Middlesex. 
8004. Locks, J. M. Tourtel, London. 


3095. Wirz Morton for Looms, J., R., J. H., and O. 
8. Hall, Manchester. 


8096. Sprine Tire, R. Long, Soham, Cambridgeshire. 

8097. Picrure Cant, M. R. Clarke, Swindon. 

$098, Rartway Crarrs and Rass, H. A. Forbes, Sand- 
wich, Kent. 

3099, Rerort-cHaRGiInG Macuinery, L. Barrett, 
London, 

3109. Decoratine Cuina and Guass, R. D. Lucas, 

ondon, 

8:01. ARTIFICIAL Stonz, F. Howett, London. 

8102. for StoNg-BREAKING Macuings, W. H. 
Baxter, London. 

3103. Covp.ines, A. J. Thorman, London. 

8104. Biocks, G, H. Calmels, London. 

3105. Portas.’ Hoopep Reruecror Lamps, H. Winter 
and E. T. Strachan, London. 

8106. FLoor Cramp, T. Potter, Croydon. 

3107. Cycte Hanpie-BaR and Arr Pump, W. J. John- 
son, Birmingham. 

3108. Game Arparatus, R. H. Fordham and F. W. 
Strong, London. 

3109, RecerTaces for Smokers’ Requisires, C. Kinsky, 
London. 

3110. Boots and SHoxs, A. B. and W. Kitchener, 
London. 

8111. Systems of Evecrricat Distrisution, B. G. 
Lamme, London. 

3112. Systems of Execrricat Distrisution, B. G. 
Lamme, London. 

$113. Rorary Frecp Maonets for ELEcTRICAL Ma- 
CHINES, B. G. Lamme, London. 

8114. FasTeNinG for SecURING STRAPS ROUND PARCELS, 
H. Boyd, London. 

3115. Lamps, H. Hohenstein, London. 

$116. Jomnrs for Curtain Rouiugrs, H. J. Haddan.— 
(W. Sparrow, United States.) 

8117. Steam GENERATORS and Furnaces, R. Scott, 


London. 
8118. VaLve AtTacuMENT for J. Winterflood, 


ndon. 
3119, b amg Tars, W. J. Nicholls and H. C. Gill, 
ndon. 
3120. Suapinc Macuines for Woop, A. J. Norris, 
London. 
3121. Harrows, W. O. Nares, London. 
3122. Manuracturine Grass Borries, J. B. Vernay, 
London. 
3123. for ELecrric Conpuctors, P. C. Seguy, 
London. 
3124. Coox1 ic Urrvsizs, C. A. Vane, London. 
3125. Brakes, W. P. Thompson.—(&. Longobardi, C. 
Ghelli, and I. Formigli, Italy.) 
3126. Drtttine Macuines, J. von Brejeha and E. 
Schulte, London. 
for Trottey Wires, 8. Cristol, 
iverpool. 
3128. BLow Lamps, J. Adams, Birmingham. 
3129. Propucine Corres Sunstircres, H. 8. Maxim, 
London. 
31£0. Bexts, J. Peters, London. 
3131. Fasteners for TRANsMIssION Bgtts, J. Peters, 
London. 
3132. Wasnine Macutyg, R. M. Smith, 8S. Paget, and 
8. H. Horseman, London. 
3133. Drivinc Dynamos, F. J. Beaumont and W. M. 
Still, London. 
3134. Manuracrure of We_pep Tuses, E. Gearing, 
London. 
3135. Persian Fur Goons, 8. Lewin and A. Lehmann, 


ndon. 
3136. Improvep Prism Tevescores, W. H. Harvey, 
naon 
3137. CiinitcaL THERMOMETER Cask, N. J. Butler, T. 
Minty, and J. B. Bright, Brighton. 
3188. Preservine Ecos, H. G. Harris and W. D. Smith, 
London. 
3139. WarpRoses, Dresstno TaBLEs, &c., M. Robinson, 
London. 
3140. Frames for VeLocirepes, &c., G. L. Morris, 
ndon. 
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3141. SHavinc Brusw and SuHavine-stick Cass, D. 
Griffiths, Bristol. 

3142. Steam BorLer Feep-waTeR Puririers, A. J. 
Liversedge, London. 

3143. Weavinc Wire Fasrics for Matrresses, I. 
Chorlton and C. 8. Lloyd, Manchester. 

3144. Fotpinc Strercuers, I. Chorlton and £. Jack- 
son, Manchester. 

3145. Game, C. F. England, Bristol. 

— of Pristine on Cytinpers, T. P. Wood, 

ristol. 


Manchester. 

3148. FLoorine of Rooms, 8, Oldham. 

3149. Day and Nicut ApverTIsINc, W. J. Hawkins, 
Partington, Cheshire. 

3150. Castors, G. Moore, jun., Birmingham. 

3151. Outsipe Tramcar, &c., Seats, H. Medley, 
Bradford. 

$152. Sounpinc the Deprun of Waters, E. 8. Cornish, 
Liverpool. 

3158. Sinica Bricks and Buiocks, F. H. Brooke, 
Sheffield. 

$154. Cycte Lamp Bracket, J. W. Milligan and P. 
Burdett, Birmingham. 

3155. SHrapnet H. D. Rattray and J, 8. 
Kershaw, Rochdale. 

8156. Surapnev H. D. Rattray and J. 8. Ker- 
shaw, Rochdale. 

3157. Fisuinc Baskets or Creets, R. W. Baynes, 
Bristol. 

3158. PortreRE Rop Firtines, J. and W. T. Robert- 
shaw, Manchester. 

3159. AtTracHING ORNAMENTAL Enps to BamsBoo 
Curtain Pores, J. and W. T. Robertshaw, Man- 
chester. 

3160. Concentric SpeeD VARIATION GEARING, H. D. 
Taylor, Fallowfield, near Manchester. 

3161. UNLoapina Fisu, W. F. Goodwin and J. Inches, 
Grimsby. 

3162. Cuains, W. Cooke, Liverpool. 

3163. WaTeRPROoF CoLLars, &c., W. O. Chisholm, 


Ow. 

3164. Icnit1on for Motors, R. Hoyle and 
8. Wilson, Manchester. 

3165. Exnaust Vatves of Gas Enoines, R. Hoyle and 
8. Wilson, Manchester. 

3166. Gas Enornes, R. Hoyle and 8. Wilson, Man- 
chester. 

3167. SecuRING the Crank Pins of Motors, R. Hoyle 
and 8, Wilson, Manchester. 

3168. CreAM Apparatus, A. Valvona, Man- 
chester. 

3169. AppLiaNces for Boxes, G. Jackson, 

d 


London. 

3170. Bractnc Boot Uprgrs, F. J. Crocket, Birming- 

m. 

3171. SuRvEyINe InstRUMENT, A. Barr and W. Stroud, 
Glasgow. 

8172. KaNGE-FINDERS, A. Barr and W. Stroud, Glas- 
gow, 

3173. Bac Fitter for BzEr, E. 8. Hermes, 


ncon. 
3174. SELF-ADJUSTING CiRcUIT BREAKER, F. G. Evans, 
Worcester. 
3175. ADVERTISING Mep1uM, S. Brick, Halifax. 
3176. GreeTinac Carps, A. Tuck and M. Morris, 


naon. 

$177. EvectricaL Traction System, E. G. Pulford, 
Liverpool. 

3178. TreEaTmeNr of SupERPHOSPHATE, J. Hughes, 
London. 

8179. GoveRNinc Output of Dynamos, H. J. J. 
Hummel, London. 

3180. APPLIANCE for Strippinc Carp Surracegs, T. E. 
Wilson, Manchester. 

3181. Dynamos, F. J. Howitt and P. R, Jackson and 
Co., Limited, Manchester. 

8182. Provectinc Netrinc of Trawt Nets, W. F. 
Stroud and F. Waudby, London. 


8183, RuppErR Brakg, J. 8. W. Greenfell,- 
Hartlan: 


d, Devon. 


$184. Hats, Cooper, Box, and Co., Li 
Wildman, London. » Tdmited, and 
3185. ALUMINIUM Paps for Boor Sous, J. 
Greenock. 
3186. TestInc House Drains, W. T 
White, Bact Ham, Essox. usher 
3187. Rorary Enornes, J. B. Eidel, jun., and G 
mann, London, and G. Hat, 
8188. TickeT-Racks, G. Muller, London. 
$189. for H. E. West, London, 
3190. Breakine Execrric Circuits, A. T, 
and P. R. Allen, London. aidan 
8191. for Enorgs, H. B. 
London. Swit, 
$192. Ececrric Furnaces, P. Jurie, London. 
3193. Prorecrion of Sargs, The Ratner Safe Com. 
pany, Limited, and D. R. Ratcliff, London. 
3194. Dryinc Mact, Hops, &c., B. E. R. Newlands, 
London. 
3195. Press Copyinac Documents, F. G. J. Post 
London. 
3196. Cartripce Ciips or Houpgrs, G. Fosbery, 


n. 

8197. Marcaring, I. Klimont, London. 

3198. For and Glove Skwine Macuings, M. Hashfield, 
London. 

3199, TRamway Pornts, R. A. Hadfield and P. B. Brown, 
London. 

3200. CenrrirucaL Apparatus, A. Wilson.—(E. March, 
Sihne, Germany.) ? 

3201. ReauLatino the Suprty of Motive Fivip to 
Ferp Pumps, Clarke, Chapman, and Co., Limited 
and W. A. Woodeson, London. : 

3202, Puriryina Feep-water, W. Peterson and A, 
Gray, London. 

3203. Apparatus for Drawine-orr Liquips, A. Brake 
London. : 

3204. SHow Carns, W. Strain, London. 

8205. Cocks or VaLvgs, C. B. Handyside, London, 

3206. Equavisinc Appliances for 
PotypHase CurRENTs, Siemens Bros. and Co., 
and Halske Aktien Gesellschaft, 

any. 


SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette, 


661.181. Srexp Reov.aror ror Gas J. WW, 
Lambert, Anderson, Ind, — Filed December 28rd, 
1899, 

Claim.—In combination with a gas engine, an ignit- 
ing chamber connec the working cylinder 
thereof, a gas supply conduit connected with the said 
chamber, a main valve seated over the opening there- 
between, this valve being provided with a stem ex. 
tending through the wall of the supply conduit, an 
apertured auxiliary valve seat between the main 
valve seat and the supply 7 , an auxiliary dise 


passage 
valve seated on said seat, against the face adjacent 


to the main valve and proviled with an aperture, a 
sleeve connected to said disc valve and surrounding 
the main valve stem and extending out through the 
wall of the gas passage, a device for holding said disc 
valve against its seat, a ppp rd mechanism con- 
nected to the projecting end of said sleeve and adapted 
to rotate the same independently of the main valve 
stem, and means for intermittentl rating the 
main valve and its stem independently of the auxiliary 
valve and its governor mechanism. 


661,184, Ammonta Compressor, J. T. Ludlow, San 
Francisco, Cal.— Filed October 31st, 1898, 

Claim.—(1) In an ammonia compressor, the combi- 
nation of a casing, an adjacent cylinder, a piston 
therein, a guide chamber opposite said cylinder, a 
piston-rod for said piston as a guide rod work- 
ing in said guide chamber, said having an oil duct 
adapted to receive oil from said chamber and carry it 
to the drive connection, and power connections for 
driving said piston-rod in said casing, substantially as 
described. (2) In an ammonia compressor, having 4 


iN 


shell or casing to contain oil, and an adjacent cylinder 
with piston Sod rod, said rod having a yoke with 
depending ruide rod, a crank pin seated in a ans 
box in said yoke, whereby the piston is operate! oH 
guide chamber in which the ide rod works, 58 A 
chamber communicating with the shell or,casin ae 
taining the oil, a hole in said guide rod, to permit | 
oil to therethrough from the guide chamber ~ 
suitable communications from the top of said hole. 
permit the oil to reach the erank pin and box. 


| 
|| / 
di) 
3147. Courtines for Rattway Wacons, W. H. Boyd, 
| 
661,184] 
| 
j 
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; LDING AND MARINE ENGINEERING 
aura" DURING 1900. 
No. III. 

he course of the preceding articles we have 
a ae noticed some striking facts as to the lead- 
ing share in the world’s shipbuilding taken by foreign 
builders. We will now as briefly as may be deal with the 
done by foreign builders as a whole, relying for 
this purpose on Lloyd’s returns, although discrepancy 
between these and the returns made by shipbuilders 
themselves, as published in the daily Press, is also very 
ronounced. So much is this so, that the total foreign- 
uilt tonnage given in the Press only amounts to about 
730,000, whereas Lloyd’s corresponding figure is 
1,053,000—a difference of 323,000 tons. — Considering 
the widespread and systematic organisation by which 
Lloyd’s returns are acquired, there need be no hesitation 
in accepting their larger figure as being nearest the truth, 
although even Lloyd’s are careful to disclaim accounting 
for vessels of small tonnage built in remote regions, and 
acknowledge that full returns are not included from 
Japan, a country which even now has distinct claims on 
our consideration. Table V. subjoined is based generally 
on Lloyd’s figures, corrected in some measure from 
returns otherwise derived, and shows the aggregate out- 
put—naval work being shown separately—of the several 
countries where shipbuilding is carried on to any con- 
siderable extent, and alongside for comparison the 
corresponding figures for 1899 :— 


TABLE V. 


work 


| Warships, 1900. | Total merchant and 


| warships, 1900. Total 
Country. | Tons =| tonnage 
No. —— No. Tons for 1899. 
United States ...| 14 | 25,000 | 249 | 358,500 | 233,400 
Germany... .. 23 | 66,000 | 116 260,700 | 252,500 
France... ... «| 19 48,490 | 85 165,300 155,600 
300 | 36 67,500 66,950 
5,830 | 63 50,900 29,150 
Russia ... .. ...| 8 | 31,890 | 40 39,0C0 84,350 
Norway... ... ..; 1 | 260 | 43 33,000 | 27,800 
Austria-Hungary..| 2 | 10,600 | 14 25,500 | 11,550 
3,780 21 9,500 11,700 
Belgium... 3,250 420 
Japan ... 6 1,970 | 40 23,000 6,750 
Denmark ae, ey | 440 | 18 11,500 | 30,100 
British Colonies .... — | -- | 40 | 9,500 8,450 


77 | 193,450 | 776 | 1,068,550 | 878,670 


From the above table it will be seen that the total 
output for 1900, of the foreign countries enumerated, 
amounted to 1,068,550 tons, a figure which marks a very 
considerable advance on that for 1899 and for previous 
years, even allowing for a more perfected system of 
gathering in the statistics which probably obtained. 
The three leading countries abroad as regards production 
are the United States, Germany, and France, whose 
combined output, however—784,500 tons—is somewhat 
less than that of the Clyde and Tyne joint output of 
792,000 tons. In each case, as will be seen, a large pro- 
portion represents naval work, Germany especially 
figuring largely in this respect, The output of all the 
other countries is in each case considerably behind that 
of the three leading countries named. The figure for 
Russia is almost wholly made up of warship work— 
items being two turret ships, each of 12,500 tons—and of 
the 25,000 tons of warship work produced by the United 
States, one vessel of 12,700 tons is to Russian account; 
of the German 56,000 tons, three vessels of 9250 tons; 
and of the French 48,500 tons, two vessels of 8000 
tons are also for Russia. 

Of the 334,000 tons of mercantile shipping reported 
from the United States, a considerable portion, it will be 
understood, does not materially affect the general com- 
merce of the world, being intended for service on the 
Great Lakes; although it should be noted vessels of a 
medium tonnage are now trading from Lake ports with 
European ports through the improved canal system. It 
is also the case that shipbuilders on the Lakes are now 
laying down several steamers, not limited in size by the 
Canadian Canal locks, but 350ft. long, 43ft. beam, and 
30ft. deep, to be built in sections, and put together after 
pane the locks, which permit only vessels of 265ft. 
ong, 43ft. beam, and 26ft. draught. The importance of 
the shipping on the Lakes may be gauged by the fact 
that during 1900 as many as twenty steamers of 4000 
tons and upwards were launched for the service. So far 
as concerns the shipbuilding in coast yards, 1900 saw 
seven steamers launched of over 4000 tons, one steel 
sailing vessel of 8292 tons, and eight wooden sailing 
vessels of over 2000 tons each, one of the latter being a 
six-masted schooner of 3400 tons, amongst the largest 
sailing vessels afloat. The share which leading individual 
firms in the States took in swelling the world’s shipping 
has already been noted. Messrs. Cramp’s quota of 
34,500 tons consisted of five steamers, all twin screws, 
the aggregate horse-power being 46,500 indicated. 

Marked as the advance in American output has been 
during 1900, there is every indication that this will be 
augmented in the near future. Several new firms are 
coming into prominence as builders of merchant shipping 
and naval production. One, the Falls River Company, 
Quinsey, Mass., has recently got the order for two un- 
sheathed battleships, and has at present on hand a 
cruiser and two torpedo boat destroyers. It is now pro- 
posed to increase the staff to 8500 men, with a pay-roll 
of 10,000 dols. per week. Moran Brothers, Washington, 
whose total output for 1900 only amounted to 1720 tons, 
are about to make alterations and additions to their 
plant, under naval advice, to enable them to guarantee 
delivery of a battleship within the thirty months pre- 
scribed. This firm should, therefore, assume a fore- 
most place in productive capacity very shortly. The 
Eastern pay ding Company, of New London, Conn., 
is unders to have started work on the construction 


of several ocean steamships for the Great Northern 
Steamship Company, each of 21,000 gross tons. These 
vessels will be 630ft. long by 73ft. beam, and 56ft. deep, 
and though primarily designed for cargo carrying, are to 
have berth accommodation for 1000 steerage, 200 third, 
100 second, and 200 first-class passengers. 

The increasing productioness of Germany as a ship- 
building country has been a marked feature of the annual 
returns for a number of years past, and this is more 
pronounced than ever in the record for 1900. It is not 
merely that she is now producing tonnage for foreign 
as well as for home account on a large scale, but as will 
have been gathered from what has gone before with 
reference to the Deutschland and other notable ocean 
steamships, one of the firms at least must be considered 
as ranking side by side with the best British builders. 
The Vulcan Company, with its 40,262 tons, representing 
three high-class liners, with an aggregate indicated horse- 
power of 54,000, has no doubt done well, but it gives 
promise of doing still better in the year now fairly 
entered upon. The company has on hand for the N.D.L. 
Company a vessel of 20,000 tons, and of the enormous 
power of 38,000 indicated horse-power, which should mean 
that she will be the fastest vessel in the world. The 
Emperor has given his sanction to this new leviathan 
being named Kaiser Wilhelm II. Other German firms 
who may be classed with the leading home firms as re- 
gards volume of output and character of work, are, 
Blohm and Voss, Hamburg; F. Shichau, Dantzic; the 
Flensburg Shipbuilding Company; and John Tecklen- 
borg, of Gestemunde, whose individual outputs were 
commented on in our previous article. In every case 
German shipbuilding firms have even a greater amount 
of work of the first importance on hand than they 
turned out during 1900, and it may be added of the firm 
last named that it is starting work on a sailing ship 
which will be absolutely the largest in the world. This 
vessel, which is to the order of Laeisz and Co., of 
Hamburg, who own the largest sailer at present afloat— 
the Potosi, of 6200 tons carrying capacity—will be a 
five-master, 400ft. long at water-line, 53ft. 6in. beam, 
33ft. 6in. deep, and will carry no less than 8200 tons. 

Sailing-ship tonnage very largely made up the tale of 
shipbuilding activity in France during 1900, as it has 
done for several years past. Under the influence of the 
bounties granted by the State, sailing ships have 
flourished and multiplied, while some little expansion 
has also taken place in steam tonnage. The most 
notable steamer of the year was La Lorraine, of 11,860 
tons, and 22,000 indicated horse-power, from the ship- 
yard of the Compagnie Transatlantica, at Penhoet. 
Thirty-eight sailing vessels of 2000 tons and upwards— 
several of them 3200 tons eacb—were launched during 
the year under review; activity being greatest in the 
yards on the Loire. The work now on hand is 
represented by twenty-two vessels of 54,000 tons; one 
firm alone, in Bordeaux, having five sailers, each of 3200 
tons, on order. While it is understood that the bounty 
laws have been revived in France in order to stimulate 
more directly the building and navigating of steamers 
under the French flag, all that is certain, so far, is that 
the builders and owners of sailing craft are reaping a rich 
harvest where they can scarcely be said to have sown 
commensurately. 

Japan’s contribution to shipping during 1900 forms re- 
markable evidence of the rapidity with which modern 
steel shipbuilding has become an established industry 
there, and an earnest of how soon the Japanese nation 
may realise its ambition to build its own ships, if not 
ships for other nations as well. The Mitsu Bishi Works 
at Nagasaki turned out 9520 tons, including a steamer of 
6200 tons and 5000 indicated horse-power for the Nippon 
Yusen Kaisha; the Kawasaki Dockyard Company at Kobe 
turned out five steamers of an aggregate of 6610 tons and 
6090 indicated horse-power; and from the Imperial Dock- 
yard, Yokosuka, was launched a third-class cruiser of 1250 
tons and 6000 indicated horse-power for the Japanese 
Government. At the Nagasaki yard there are at present on 
hand seven steel vessels, aggregating 21,000 tons; two of 
these being twin screws, each of 6240 tons and 5000 
indicated horse-power. 

Huge steamers, combining great carrying capacity 
with moderate speed and good roomy 
for a limited number of passengers, were more a product 
of the year’s activity than high-class and high-speed 
ocean steamships for mail and passenger purposes. 
Exceptions, of course, there were—notably the German- 
built Deutschland—but these only served, as usual, to 
accentuate the rule. No fewer than 70 of the steamers 
built in the United Kingdom were over 5000 tons gross, 
15 of them being over 8000 tons. Germany produced 
20 steamers—including warships—of over 5000 tons, five 
of which were over 8000. Twin-screw propulsion for all 
the larger, and especially all the higher powered vessels, 
was, generally speaking, a necessity of the case; but 
twin engines and propellers were adopted in an increased 
number of even the lesser powered vessels, as an out- 
come of the increased carrying capacity, and a better 
recognition of the safety and the increased handiness 
which machinery in duplicate confers. Size and capacity, 
especially when associated with deep draught, make for 
economy; and the big ship of deep draught is more and 
more likely to multiply in the future, provided only the 
ports of the worid will be commensurately improved for 
its proper accommodation. 

While progress is chiefly represented by growth in 
dimensions, this growth, of course, implies improvement 
in design and equipment, in ways and directions not 
readily observable, and, perhaps, too minute for notice 
here. Nickel steel, which now largely enters into our 
warships as respects their armour, was, during the year, 
almost wholly used in the building of the steam yacht 
Zaza, owned by Mr. William Beardmore, of Parkhead 
Works, whose name is now so intimately associated with 
this material. Sir William White has said that 1000 
tons might be saved in a vessel like the Oceanic by 
substituting nickel steel for the present material, and the 


advent of the little Zaza may possibly mark the inaugura- 
tion of a period in which nickel steel will play the 
important part suggested in Sir W. White’s remark. 

Modifications, not so much in the kind of material as 
in the quantity required, and its disposition in the 
structure, continue to be made by thoughtful ship- 
builders. These modifications aim at adding to the 
strength of ships, while saving dead-weight and securin 
the important concomitant of increased yap. i 
working. In this connection reference may be made t 
the innovations introduced into steamers built during the 
year by Scott and Company, on the Clyde, and Workman, 
Clark, and Company, of Belfast, for the Ocean Steamship 
Company, Liverpool. These consisted chiefly of the sub- 
stitution in the main hold of two pillars, in place of the 
numerous and incommoding stanchions ; the adoption of 
a 3ft. spacing of frames; and of a rudder so hung as to 
dispense with the need for a stern frame, and allow the 
cutting away of the after deadwood. ey 

The turret deck type of steamer, the speciality of 
Doxford and Sons, Sunderland, continues to meet with 
acceptance from shipowners engaged in ocean cargo 
carrying purely. During the year the Sunderland firm 
turned out nine vessels, all turrets, these bringing the 
total number of this type afloat up to sixty-four. The 
repeat orders received from various companies conclu- 
sively point to the suitability of the type for given trades. 
For the Clan Line, of Glasgow, as many as six vessels 
were launched during the year; this company having 
now sixteen vessels of the type. Steamers for carrying 
oil in bulk, with boilers adapted to burn oil fuel, were 
produced on the Tyne and Wear, and steamers with holds 
adapted for cattle carrying and others for dead meat, with 
the necessary refrigerating plant and storage, were 
numerous. Several vessels were turned out by Scottish 
builders with holds very specially insulated and equipped 
with cooling plant destined to engage in fruit carrying 
from the West Indies. 

Dredger building formed no inconsiderable part of the 
year’s work achieved by shipbuilders at home and abroad, 
but especially by Clyde shipbuilders, several of whom, as 
is well known, have almost a monopoly of such work in 
this country. It is on capable dredgers and dredging 
appliances that so largely depends the improvement of 
river channels, harbours, and docks, and the more 
emulative and competitive a spirit that can be infused into 
and maintained in this branch of the shipbuilding 
industry the better. During 1900 a Tyne firm—Arm- 
strong, Whitworth, and Co.—turned out two hydraulic 
dredgers on the principle devised by W. Lindon Bates, 
and in Holland, three firms—Werf Conrad, of Haarlem, 
F. Smulders, Rotterdam, and L. Smit and Sons, of 
Kinderdijk—each had dredgers in their output, although 
mostly of small capacity. The firm first named, in fact, 
built nothing else; a dozen such craft having been pro- 
duced to French and Russian account. The Clyde-built 
dredgers were to foreign account chiefly—Russia, France, 
and Japan—but several were for home ports. William 
Simons and Co., Renfrew, whose output totalled 15,700 
tons and 12,375 indicated horse-power, produced the 
stern-well bucket dredger La Pussiante, of 3900 tons 
gross register and 2100 tons capacity, for the Suez Canal 
Company—the largest dredger of her class in the world. 
A second very notable dredger produced was the Michail 
Lissovsky, to the order of the Russian Government. 
This was not a hopper-dredger, but purely for barge- 
loading purposes, and probably the most powerful 
machine of this type afloat. She had a dredging capa- 
bility of 2000 tons per hour. The buckets were the 
largest yet constructed by Simons and Co., each having 
a capacity of fully 35 cubic feet, which is about equal to 
two tons weight of the material mostly to be dealt with. 

As regards the volume of work now on hand through- 
out the United Kingdom, Lloyd’s estimate of this, as at 
December 31st, is 1,222,000 tons, excluding naval work, 
as against 1,242,000 tons at December 31st, 1899. War- 
ship work under construction and completing at the 
present time amounts to 390,000 tons. Apart from war- 
ship work, the Clyde has 397,000 tons, spread over 
138 vessels ; the Tyne 250,000 tons, made up of 88 vessels; 
the Wear 175,700 tons, 50 vessels ; the Tees 105,000 tons, 
29 vessels; Belfast 189,300 tons, 22 vessels ; and Hartle- 

1 101,400 tons, 27 vessels. The quality if not the 
quantity of merchant work is fully maintained on the 
Clyde, Tyne, and Belfast, while the Wear and Tees have 
more and more the purely cargo-carrying vessels as their 
staple product. Amongst the vessels on hand by Clyde 
builders are three liners for the Peninsular and Oriental 
Company; three for the British India Company; four 
for the Union-Castle Company ; four for the Anchor Line ; 
two for the Clan Line; one for the City Line ; one for the 
Elder-Dempster connection ; two for the Red Star Line ; 
one for the Nippon Yusen Kaisha; and six for the China 
Steam Navigation Company. On the Tyne, Hawthorn, 
Leslie, and Co., are laying down a steamer of 600ft. 
length for a New Zealand company, a special berth 
having been prepared for her. At several of the yards. 
the building berths have been lengthened to cope with 
the increasing size of steamships—a fact which also 
applies to several of the shipbuilding firms on the Clyde. 

Belfast, with 189,300 tons on hand, concentrates effort 
upon only 22 vessels, each averaging 8600 tons, and thus 
maintains its renown for leviathan building. The largest 
vessel the world has ever seen will be launched from the 
yard of Harland and Wolff on 4th April. This mammoth 
craft is 700ft. long, 75ft. broad, and 68ft. deep, and has 
a gross registered tonnage estimated at 20,000 tons. 
Built for the White Star service between Liverpool and 
New York, this latest leviathan will not, any more than 
her predecessor, the Oceanic, be a record breaker as 
regards speed, but she will have her records all the same. 
The keel of another vessel of similar dimensions, it is, 
believed, has just been laid alongside the vessel about to 
be launched. 

Amongst the largest ships—naval vessels apart—now 
building in Germany, the Vulcan Company, of Stettin, 
has one, already referred to, of 20,000 tons and 38,000 - 
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indicated horse-power, intended to be the fastest vessel 
afloat ; one of 14,800 tons; and one of 12,000 tons gross. 
Tecklenburg, of Gustemunde, has a twin-screw steamer of 
7600 tons, and another of 7430 tons on hand, and the 
Bremen Vulcan Company is building two steamers, 
each of 7800 tons. American firms have a large number 
of big steamships under way; Cramp, of Philadelphia, 
having two of 8000 tons each and 10,000 indicated horse- 
power; the Maryland Company, one of 10,000 tons; the 
Union Ironworks, two of 7700 tons each; New York 
Shipbuilding Company, one of 8200 tons. The Newport 
News Company has the largest amount of work on hand, 
the aggregate tonnage reaching 130,000 tons. When it is 
stated that this aggregate is spread over twelve ships 
only, the great size of the vessels will be appreciated. 


THE PORT OF LONDON. 
By W. H. WHEELER, M. Inst. C.E. 

Tue Thames has hitherto had the reputation of being 
the first port in Great Britain, or, in fact, of the world. 
If, however, credence is to be attached to the numerous 
complaints that are now continually being made by ship- 
owners and merchants, both in the public Press and 
otherwise—one leading shipowner going so far as to say 
that the system of management is a disgrace to the twen- 
tieth century—the time has arrived when the Port of 
London will have to take a back seat and see the increas- 
ing volume of trade that of right should come to the 
Thames diverted to other ports. 

If this diversion of trade goes to other ports in England 
the consequences, however much they might affect the 
welfare of London, would not have such a serious aspect 
for the country generally as contended, but when it is 
found that trade which used to come to London now 
goes to continental ports, the question is one that affects 
the prosperity of the whole country. 

To London, however, the matter is vital. What was 
said in some of the earlier Charters of the City, that the 
river Thames is so necessary, convenient, and useful to 
to the City of London that witbout it the City could not 
long “subsist, flourish, or continue,” applies as much 
now as at the time this was said. The condition of the 
Port of London at the present time is not, however, in 
such a decaying condition, nor has the diversion of trade 
been so great, as the complaining shipowners would have 
the public believe. It is more the deterioration in the 
future that is to be feared; and there can be no doubt 
that, unless measures are adopted for an improved 
means of management of the river and docks, the falling 
off of trade in the future will be much more severely felt 
than it has been in the past. 

The shipping entering and leaving the Thames has 
always been of greater magnitude than that of any other 
port in Great Britain. According to the Board of Trade 
returns for 1899, the last issued, 26,226 vessels entered 
the port, having a net registered tonnage of 15,388,228 
tons, which is equal to about one-seventh of that of the 
United Kingdom. From the following table it wil] be 
seen that up to the beginning of the last decade trade 
was increasing at a more rapid rate than any other port 
in the kingdom except one. Since then it has fallen 
back, and, if the trade of 1899 be compared with that of 
1897, there is, instead of an increase, a falling off equal to 
per cent. 

Increase of trade as shown by net registered tonnage 
of foreign and coasting vessels entered at the following 


ports :— 


crease per cent. 
Port. 1881 to 1891 to 1895 to 
1891. 1895. 1899. 
Bristol 


The dock companies, although the return on the capi- 
tal that has been sunk is very meagre, have for some years 
past been expending money to be counted by millions in 
new docks and providing larger and deeper locks. The 
Albert and Victoria docks, belonging to one of the oldest 
companies, are of comparatively modern construction, 
the former having been opened in 1880, but yet these are get- 
ting out of date both in the size and depth of the entrances 
and in equipment. The London and India companies 
are this Session seeking parliamentary powers to con- 
struct another new dock near the Albert Dock and a 
graving dock for the larger class of vessels at an esti- 
mated cost of over a millon. 

Tilbury dock, the most recently constructed, although 
labouring under the disadvantage of being situated twenty 
miles distant from London, is so placed that vessels of 
large tonnage can navigate the river up to the dock and 
gain entrance at any state of the tide, the navigable 
depth at low water being 26ft. The largest vessels of the 
Orient Line, which use this dock when fully loaded, draw 
274ft., and if coming up the river at low water of spring 
tides may have a short delay, but even the Oceanic, the 
largest merchant steamer afloat, can enter Tilbury dock 
at the lowest neap tide. 

To meet the continually growing requirements of ship- 
owners and merchants, the Thames Conservancy Com- 
mission, without any additional tax on the shipping, and 
so far as the means at their disposal will allow, have been 
engaged for some years past in dredging and deepening 
the lower channel of the river. The Commission contend 
that this work cannot go on more rapidly without increas- 
ing the dues payable to the Commission, and the ship- 
owners are strongly opposed to any increased charges, as 
this would end in still further driving trade away from 
the port. There is, however, another alternative by 


which the work could be expedited by raising the money 
required by loan instead of doing it piecemeal year by 
year out of income. ; 


So far, then, as the present system of organi- 
sation will permit the Thames is progressing, but 
the time appears to have arrived when, unless 
some drastic remedy be applied to its condition and 
management, it will fall behind its rivals. So great and 
influential has been the outcry that the Government have 
been forced within the last six years to issue two Com- 
missions to inquire into the matter. The range of the 
first Commission which was appointed in 1894 was con- 
fined to an inquiry as to the depth and condition of the 
navigable channels of the Thames. The scope of the 
second, appointed last year, is wider, and is to inquire 
generally into the condition of the navigation and of the 
constitution of the various bodies who have the manage- 
ment of the river anddocks. A large amount of evidence 
has already been heard, and all classes of complainants have 
been afforded an opportunity of airing their grievances. 

Several causes have been assigned for the unsatisfactory 
condition of this port. (1) The present divided system 
of management; (2) the navigable depth of the river at 
low water; (3) the riverside wharves and legal quays and 
the barge system; (4) the state of the docks; (5) the 
port charges; (6) competition of other ports; (7) the 
financial aspect of the case. 

(1) As regards the present system of management the 
fact must not be lost sight of that all the works which 
have been carried out in the Thames in the way of pro- 
viding docks and wharves have been done by private 
enterprise; and any improvement in the navigable 
channel by dues levied on the shipping. The docks in the 
river are owned by four different companies which have 
rival interests. 

The Conservancy Board, which was created by Act 
of Parliament about thirty years ago, is a body represent- 
ing the various interests engaged on the river, and has 
control over the management of the traffic, and the funds 
it receives from the shipping are devoted to removing 
wrecks and similar duties, the funds not being required 
for this purpose being devoted to dredging and improving 
the channel. The amount so available is about £30,000 
year. 

The lighting of the channel and the pilotage are under 
the control of the Trinity House. 

The barge traffic is a monopoly under the direction of 
the Watermen’s Company. 

The yearly expenditure of these various bodies on 
maintenance is approximately as follows :—Trinity 
House, lights and pilotage, £145,716; Conservancy 
Board, £90,768; Dock Companies, £1,644,999; and 
interest on capital, £666,303; Port Sanitary Authority, 
£7392. The revenue for this is all derived from charges 
on the shipping and goods. The value of the goods 
entering the port in 1899 was £164,105,695, and the 
total charges represented a tax on these of less than 1} 
per cent. 

The almost universal panacea for this state of things is 
the formation of a trust, but opinions vary considerably 
as to its constitution. The London County Council have 
formulated a scheme, and propose that a body called the 
Port of London Committee should be formed, consisting 
of thirty members, uf which one-third should be members 
of the County Council, an equal number of representa- 
tives of shipowners and merchants, the loca being 
appointed by the City Corporation and Government 
departments The Council consider that the Government 
should contribute towards the cost necessary to carry 
out the required improvement, and that the rates of 
London might be pledged for capital required for pur- 
chasing existing interests and carrying out improve- 
ments. If this scheme were carried out it is evident 
that the County Council would have a dominant voice on 
the proposed board. While it is difficult to see what 
special advantage would accrue from the presence of the 
ten County Councillors who are supposed to be elected for 
work of an entirely different class, obvious objections 
occur as to members serving who have been elected by 
political votes, and in which the shipping element has 
had no bearing. Experience in matters relating to the 
regulation of buildings, the construction of new streets and 
the management of the Fire Brigade and tramways does 
not appear to be a qualification for the management of 
harbours and docks, while considering the number of 
officers and workmen that would directly or indirectly be 
under the control of the trust the political element should 
be eliminated as far as possible. The Mersey Docks and 
Harbour Board is cited as an instance of successful 
management of a port by a trust, but the whole of the 
members on that Board are representative of the interests 
at stake, and are elected witha few exceptions by those 
who pay the dues. 

Municipal management of the river has been tried, and 
found wanting. For 500 years, up to the middle of this 
century, the river was under the management of the 
Corporation of London, and this, according to modern 
ideas, not being a sufficiently representative body of the 
interests concerned, the duties were transferred by Act 
of Parliament to a newly-constituted body known as the 
Conservancy Board. The management of ports by 
municipal bodies in this country has not been so efficient 
as to warrant a further experiment in this direction. 
That a consolidation of the several managing bodies 
should take place seems the universal opinion, but 
common sense appears to point to the re-organisation of 
the Thames Conservancy, with the addition of represen- 
tatives from the Dock Boards and other bodies now 
having control of the lower part of the river, and the 
separation of the management of the upper from the 
lower part of the Thames. The advantage of experience 
in the Thames port and dock management would thereby 
be secured. 

(2) Concerning the navigable depth of the river a great 
_ has been made of this by the managers of some of the 
arger shipping companies. It is contended by these that 
the depth of the water in the Thames should be as great 
or greater than that of any port in the kingdom or on the 
Continent. The minimum depth now demanded is 30ft. 
at low water. The estimated cost of carrying this depth 


up to the Albert Dock is £639,375, and thence to the Surrey 
Commercial Dock, £680,209, with £250,000 for plant—oy 
say, with other apenrennente required, £2,000,000. At 
the present time there is a depth at low water up to 
Tilbury dock of 26ft. at low-water spring tides. The 
scheme of the Conservancy, which has been in operation 
since 1897, contemplates increasing the depth to Graves. 
end to 30ft., from Gravesend to Crayford Ness to 
24ft.; to the Albert Dock 22ft.; and from there to 
Millwall, 18ft. From the report of the Lower Thames 
Navigation Commission it appears that, of all the vessels 
entering and leaving the ean 1} per cent. have a 
draught of 25ft.; 6§ per cent. of 22ft.; 87 per cent. of 
from 16ft. to 21ft.; 17} per cent. of from 14ft. to 16ft. ; 
and 25% of from 10ft. to 14ft. 

(3) While, on the one hand, some shipowners are of 
opinion that efficiency of navigation and facilities for 
rapidly loading and unloading are of more consequence 
than mere cheapness of dues, others contend that it is 
the cost that a vessel incurs in river, port, and dock dues 
that is the governing factor in the popalasity of a port. 
The loss that shipowners and merchants incur in using 
London as their port arises not so much from the dues 
paid as from the great delay in ane and unloading, 
steamers being detained an unreasonable time, while the 
running expenses of the steamer, which are very heavy, 
are still going on. The principal delay arises from the 
system which so largely prevails in the Thames docks of 
unloading overside”’ into barges. At such ports as Liver. 

1 and Southampton there is very little overside traflic, 

he merchandise is rapidly hoisted from the steamers by 

hydraulic cranes and placed in transit sheds of great 

width, and from two to three storeys high. There it is 

sorted, and despatched without delay by rail, the export 
cargo being dealt with in the same manner. 

On the Thames, besides the enclosed docks, there are 
twenty legal quays having 1419ft. of frontage to the 
river, which were originally established in the reign of 
Queen Elizabeth, oan 108 sufferance wharves. These 
wharves are accepted by the Custom House as authorised 
places where goods imported may be landed. These 
wharves are in direct competition with the docks. Mer- 
chandise going to them instead of being landed into the 
transit sheds of the docks has to be placed over side 
into barges and conveyed by them to the wharves 
along the river side. The difficulty of sorting the goods 
and placing them in the barges causes considerable delay. 
Thus a steamer that can be discharged in three days at 
Liverpool takes often fourteen days to get rid of her 
cargo in London. 

Of the cargoes of the Peninsular and Oriental Company 
55 per cent. is stated to be thus barged, and at Millwall 
as much as 90 per cent. of the cargo is brought in barges. 
and 60 per cent. discharged into them. These barges 
have free access to the docks, and goods placed in them 
pay no wharfage dues to the docks, which are thus 
deprived of the most profitable part of their income, 
while having to provide accommodation for the boats 
that rob them. Neither do the barges pay any dues to 
the docks. Some idea of the importance of this barge 
traffic may be formed from the fact that in one year 
142,217 barges of an estimated tonnage of 9,000,000 
entered the London and India docks. The system is grow- 
ing, the size of the barges increasing from 50 tons to 300 
tons. The barging as above stated is a monopoly governed 
by the Watermen’s Company. The barges are no doubt 
of great service in the removal of the merchandise. 
Some of the larger barges can carry more than the 
contents of a whole goods train to their destination 
without having to incur the running expenses on the 
dock railway due to the cost of maintenance and haulage, 
as they are generally worked on the tide, and can convey 
heavy merchandise from the docks to the railway depots 
for distribution throughout the country at less rate than 
it can be carried by rail. This is especially the case 
with the Tilbury dock owing to its great distance from 
London. If the merchandise were all landed on to the 
quays and sorted, and then placed in the barges or into 
the railway trucks according to their destination, there 
would be no more delay to the ship than at other ports. 
In any newly-organised system, and before London can 
be placed on a fair footing with such ports as South- 
ampton, Liverpool, or Antwerp, there must be free trade 
in the barging and the present monopoly done away with, 
and the barges made to contribute their share towards 
the cost of maintenance of the port and river. The 
merchandise ought also to pay wharfage rates for the 
accommodation received on the dock quays. 

(4) The condition of the docks is another material 
factor in the working of the Thames traffic. There are 
practically three companies owning docks—the old 
London and India and St. Katherine’s, including Tilbury, 
now worked together, and the Millwall and Surrey Commer- 
cial. Docks are essential to the prosperity and growth of the 
port, and to be efficient they must pay a fair dividend. 
With the exception of one of them, this is not the case. 
The dividends paid on the St. Katherine’s Company's 
stock have not averaged 2 per cent. during the past ten 
years; while their partners, the East and West India 
Company, got about } per cent. The main cause of 
decay is the altered condition of the trade arising from 
the large quantity of merchandise which now enters free 
of dues. Before the introduction of free trade and the 
general use of telegraphs and quick transit, provision 
had to be made for the bonding and storage of goods, 
and large warehouses were erected for this purpose, 
which yielded a profitable revenue. This source of 
income is now very largely diminished. The older docks 
and appliances, which swallowed a large amount of 
capital in construction, have also become out of date, 
and this capital is practically lost, fresh money baving to 
be found for providing deeper water, quays, locks, sheds, 
and equipment. Tilbury dock, notwithstanding its great 
depth of water, owing to its distance of twenty miles 
from London, has always been a white elephant. But 
mistakes have been made at other ports as well az 
London, and very large sums spent in modernising the 


1 The docks taken over by the London and South-Western 
Railway Company in 1892. 

2 Manchester Ship Canal opened 1894. 

3 Hull and Barnsley Railway and Docks opened 1885. 
| 
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basins and machinery at these, but the increase of trade 
has enabled the managers to meet this. It is not fair, 
therefore, to allege that the present financial condition of 
the docks of the Thames is due to bad management. It 
is rather due to the docks being deprived of their legiti- 
mate profits owing to the overside merchandise paying 
no dues, which at other ports forms a mainstay of their 
business. It is true that at Hull the same free trade in 
barging exists, but the docks there fell from a state of 

rosperity to ruin, and were only saved by the North- 
i Railway buying them up. 

(5) As to port and dock charges evidence is very vary- 
ing and conflicting; on the one hand, London being 
described as a very dear port, and on the other, for some 
classes of goods the charges being described as reason- 
able. Comparing it, however, with continental ports 
which are built and maintained at the cost of the country, 
no doubt the charges at London are high. Thus an 
instance is given of the charges paid on the same cargo 
steamer when at London and Antwerp respectively. In 
the Thames the payments were: Conservancy dues, £25 ; 
dock dues, £200; light dues, £91; total, excluding 
pilotage, which is £316 13s. 4d. At 
Antwerp the dues amounted only to £54 3s.; and the 
cost of labour was less. Another instance has been 
quoted of the same cargo steamer -of 6000 tons going on 
two different voyages respectively to London and 
Antwerp, the charges being £500 greater at the former 
than at the latter port. 

(6) During the last few years very large sums of money 
have been spent in improving the waterways and 
accommodation of foreign ports, and steamers which at 
one time were unable to reach those ports now do so. 
Formerly continental importers had to get goods brought 
by ocean-going steamers by way of London because the 
vessels which brought them could not reach the conti- 
nental ports, but all this has changed, and London is no 
longer the great port of distribution that it used to be, in 
fact, many cargoes brought in the larger class of steamers 
and sailing vessels are now split up at continental ports, 
and part sent in small steamers to this country. The 
increase of trade at these continental ports has been far 
greater than at the ports of the United Kingdom. The 
rivers and ports at Hamburg, Bremerhaven, Rotterdam, 
and more especially Antwerp, have been so improved by 
the respective Governments of the countries to which 
they belong that vessels of large tonnage are able to 
reach these ports, and the appliances for loading and 
unloading have. been so improved that very rapid 
despatch can be given. 

The construction of docks and wharves and the im- 
provement of the waterways at these ports being carried 
out by the Government of the country or the munici- 
palities the charges on the shipping are made very 
moderate, the great aim being to attract trade to the 
country. There can be no doubt that a large volume of 
trade which at one time would have come to London now 
goes to Antwerp. 

During recent years also several of the large railway 
companies have become the owners of docks. Formerly 
it was very difficult to obtain the sanction of a Parliamen- 
tary Committee to this combination, but in recent years 
it seems to have been admitted that a railway is a fit 
complement of a dock. 

Docks owned by railways may be regarded as sub- 
sidised, the railway companies recouping themselves for 
low charges and increased facilities by the traffic carried 
on the railway. 

After the London and South-Western Railway became 
the owners of Southampton docks a large volume of traffic 
that otherwise would have come to London went there. 
And the diversion of traffic to Southampton has been one 
of the factors in the loss of trade London has sustained. 
As a distributing centre to the towns in the centre of 
England, Southampton has an advantage over London in 
the shortening of the voyage up Channel by 230 miles, 
and in the time occupied in discharging the cargo. 
Approximately it may taken that of two steamers 
arriving off the Needles at the same time the merchan- 
dise would be despatched to its destination in railway 
trucks within three or four days from the one going to 
Southampton. While from the other going to Tilbury, 
including the longer sea voyage and delay of loading the 
greater part of the cargo into barges, ten days to a fort- 
— would be occupied, and the cost of the Thames 
pilotage would also have to be added to the running 
expenses of the steamer, which for large vessels range 
from £100 to £150a day. The distance from Tilbury to 
the centre of England is about the same as that from 
Southampton. 

(7) In propounding any scheme for placing the Port 
of London in a more prosperous condition by the for- 
mation of a new trust the financial aspect of the case 
will require very serious consideration. The capital 
expended on the docks amounts to over £20,000,000, 
which at present market prices represents over 
£16,000,000. When the dock system was first com- 
menced at the beginning of the present century many of 
the legal quays that then existed were done away with and 
a large amount paid by the Government in compensation. 
If the new trust is to have full control over the river and 
the navigation the existing quays must come under the 
management of the trust. The amount that this would 
absorb has been estimated at £13,000,000. Allowing ten 
per cent. for compulsory sale, the capital required for buy- 
ing up the legal quays and sufferance wharves and the 
docks, improving them, and dredging the river, would not 
be covered by 80 millions. Some estimates have put 
this as high as 50 millions. As security for this there 
will be the property taken over. Under improved and 
concentrated management, and fair charges on those who 
have free use of the river now, sufficient revenue might 
be gained to pay a moderate rate of interest, but to secure 
this either the Government or the municipality of Lon- 
don will have to become guarantors for any deficiency 
that might arise. 


MOTOR CARS IN PARIS. 


Tue problem of fixing a motor in a carriage presents 
considerable difficulties from the fact that it-has no firm 
bed. The engine is, as it were, suspended. This 
necessitates extreme care in the balancing of motors, and 
every possible device in the way of getting an equilibrium 
has been tried, but curiously enough the firing of charges 
between pistons, which constitutes the principle of the 
balanced engine, finds little favour among manufacturers 
of carriage mechanism. The best results in the way of 
producing a silent and vibrationless motor bave certainly 
been obtained with two cylinders in which the gases are 
exploded between two pairs of pistons. The gas is 
admitted mechanically in just the quantity required to 
ensure a good expansion. The lower piston-rods act 
directly on the crank shaft and the upper ones are fixed 
to a crosspiece connected with the same crank by vertical 
rods. The Gobron-Brillié motor constructed upon this 
system gives an almost imperceptible vibration to the 
carriage. Many other attempts have been made to 
balance motors a firing the charges between pistons, but 
the results are not particularly encouraging from the 
point of view of diminishing vibration unless the gas 
should be admitted mechanically in small quantities. 
Another interesting method of balancing an engine is that 
adopted by Tourgand et Cie., of Havre. Itis constructed 
upon the principle that if two pistons, running with 
identically the same movements, work on crank shafts 
running in opposite directions they will neutralise the 
vibrations of each other, and the motor is-therefore built 
with two vertical cylinders and one combustion chamber, 
so that the expansion of the gas should act equally on 
each piston. Both piston-rods give outward strokes on 
separate cranks,and are balanced by weights on the 
shafts. These, however, are only exceptional cases, and 
for small carriages the majority of makers prefer light 
high-speed motors. This is one of the most curious 
developments of the French motor vehicle. 

The small high-speed motor, running at 1600 revolu- 
tions a minute, practically originated with the manufac- 
turers of motor cycles, who had to get as much power as 
they could without materially increasing the weight of 
the engine. Encouraged by their success, they have gone 
on increasing the power of air-cooled motors to 34, and in 
one case to 6 horse-power, and the rate of running in 
some engines has been augmented to 1800 and 2000 
revolutions. With these high speeds there is the problem 
of efficient cooling. Ribbed motors of more than 3 horse- 
— in small carriages where they are partly closed in 

ave to be cooled by forced draught produced with fans 
usually driven from the fly-wheel, or else they are water- 
jacketed around the combustion chamber. This partial 
water jacketing is now being done on nearly all the 
motors of 34 horse-power used on cycles, while some 
makers of small carriages are giving less attention to 
water cooling or dispensing with it altogether. This 
apparent anomaly is due to a reaction which is setting in 
among certain manufacturers against excessively high- 
speedengines. Such motors require more care in the cool- 
ing arrangements and to lubrication; the valves have to be 
ground frequently, and after some months’ work the motor 
begins to give trouble ; the combustion is imperfect, with 
the result the motors are not economical. Many of the 
new motors, therefore, only run at 750 or 800 revo- 
lutions, and, while being heavier for a given power, 
are more reliable, durable, and economical, and, 
in fact all, or nearly all, which have given the 
best results from the point of view of consumption 
in trials are these comparatively low-speed engines. 
In small carriages it is customary to use a one- 
cylinder high-speed engine, or a two-cylinder slow- 
running motor, these latter being sometimes fixed at an 
angle of 45 deg., and are either ribbed all over or have a 
water jacket around the combustion chamber. The 
consumption of water in the relatively low-speed motors 
is at any rate very small. In big cars there is atendency 
to replace the two-cylinder motors with engines of four 
cylinders that not only allow of their being concealed 
within the frame, but also ensure a better balance, and 
at the same time dispense with a heavy fly-wheel ; these 
advantages are held more than to compensate for the 
doubling of the number of the valves, and consequently 
an increased liability to become deranged. It should be 
recognised, moreover, that with the improvements being 
made in motor construction there is much less risk of 
trouble from this cause than formerly. The increasing 
preference for four-cylinder motors is again due to the 
makers of small air-cooled engines, who, by augmenting 
the power, are offering motor car builders a lighter 
engine than the two-cylinder motors previously used, 
and it has the further advantage of allowing makers to 
build light cars with the same motors they employ for 
heavier vehicles. It is merely a question of fixing one, 
two, or four cylinders to cars, according to their weight, 
whereas makers of big vehicles employing the older types 
of motors have to design a special engine when they 
build light carriages. Whether this preference for the 
light four-cylinder motor will continue to manifest itself 
it is difficult to say. It is quite probable that those 
makers who are abandoning the comparatively heavy low- 
speed engines for the light high-speed motors will come 
back again to a modification of the former type, but as 
experience is constantly bringing about changes it is not 
easy to forecast, in the present stage of the industry, 
what are likely to be the developments of the future. 

The aim of makers is to increase the efficiency of the 
motor without adding to the weight. This is being done 
by getting a higher compression and using a longer piston 
stroke so as to obtain more powerful charges and a greater 
expansion of the gases. In the high-speed engines the 
rate of running has been increased, but, as we have said, 
this presents difficulties through imperfect combustion, a 
liability to miss-fires, a rapid deterioration of the motor, and 
the risk of over-heating. The chief source of trouble is 
the burning of the valves, and a remedy for this has been 
found by making the valves as large as possible, but it is 


obvious that in small motors there is a limit which 
prevents makers from solving this problem satisfactorily. 
There must consequently be an efficient system of cooling 
the valves and combustion chamber, and the water is cir- 
culated either by a rotary pump working on the fiy-wheel 
or by thermo-syphon. The pump, however, is liable to 
cause much trouble if it should get out of order, and 
unless there be a gauge in sight of the driver to show that 
the water is circulating properly he may not be aware of 
any derangement until the motor grips and probably causes 
serious damage. Makers therefore try to suppress the 
pump except in cases where a very active circulation is 
needed, and one firm exhibited at the show a new form of 
water-jacketed combustion chamber in which the water is 
admitted both sides so that the impact causes a current 
which sets up a return flow to the tank. Otto Keller, of 
Geneva, utilises the heat of the motor for raising the tem- 
perature of the gases by sending the cold carburetted air 
through the jacket before it is admitted to the cylinder. 
An interesting device for getting over the necessity for 
water cooling was shown by a marine engineer, M. 
d’Ecquevilly, who constructs his motor with two con- 
centric valves in the cylinder end. The exhaust valve 
is around the induction valve, thus forming a tube for the 
admission of the gases, and these, on entering the cylinder, 
flow around the exhaust valve, and thus prevent the tem- 
perature from being raised unduly. The position of the 
valves in the centre of the cylinder end enables the in- 
ventor to make them of very large diameter, and the 
exhaust valve, operated mechanically, allows of a direct 
and rapid clearance of the cylinder. He claims that the 
motor is able to run a whole day in aclosed room without 
artificial cooling. Ribbed motors of 6 horse-power are 
sometimes used under conditions where there is a strong 
air current, but the only large vehicles which have them 
are the Cambier and the Goujon, the former being a 
horizontal one-cylinder engine with the ribs se 
longitudinally its whole length and cooled by for 
draught by a fan running at three times the speed of the 
motor, while in the Goujon car the 8 horse-power ribbed 
motor only turns at 300 revolutions, and does not need 
artificial cooling. This motor was the only one at the 
show running at such a low speed, for the others did 
not descend below 750 revolutions, which, moreover, 
seems to be about the rate of running which gives the 
highest efficiency, durability, regularity, and economy in 
proportion to the weight. 


G. F. FITZGERALD. 


WE learn with much regret that Professor George Francis 
Fitzgerald, Fellow of Trinity College, Dublin, died on Thurs- 
day week at the early age of fifty. He was educated at 
Trinity College, and was junior science scholar in 1870. Inthe 
following year he won the University Studentship with two 
first senior moderatorships in mathematics and experimental 
science. Six years later he won his Fellowship. In 1880 he 
was appointed registrar of the University Engineering School, 
and in the following year he was elected to the post of 
Erasmus Smith Professor of Natural and rimental 
Philosophy. He took his degree of Doctor of Science in the 
University in the summer of 1891. Professor Fitzgerald was 
president of Section A of the British Association at its 
congress in Bath, in 1888, and he held the position of 
examiner for London University in experimental sciences 
since 1888. He was elected a Fellow of the Royal Society*in 
1883, and he acted as hon. secretary of the Royal Dublin 
Society between the years 1881 and 1889. He was a most 
accomplished mathematician, one of the few men, however, 
who regard and use mathematics as a tool and not as somé- 
thing whose utility is of no value. In scientific controversy 
he was an extremely hard hitter ; but he was never unfair, and 
even those who differed most widely from-him respected and 
admired him. He was thoroughly dogmatic; but it went be 
it said in his favour that he was usually, if not always right. 
For the rest he was a genial Irish gentleman, always ready to 
help on any good work, a man liked and loved and valued, 
one who had he been less modest would long since have at- 
tained to a world-wide reputation. 


EDWARD DELAMARE-DEBOUTTEVILLE. 


We regret to announce the death of M. Edouard 
Delamare-Deboutteville, which took place at his residence at 
Fontaine-le-Bourg, near Rouen, on the 16th inst., at the 
comparatively early age of forty-five. As an engineer 
M. Delamare had achieved a considerable reputation. He 
was attached to the important firms of Creusotin France, 
and Cockerill in Belgium, and was a Chevalier of the Legion 
of Honour. He was an excellent linguist and an oriental 
scholar, speaking English well, besides several other 
languages. But his chief claim to distinction, by which he 
will be mainly remembered, was his invention, in collaboration 
with M. Malandin, of the well-known Simplex gas engine, 
one of the best in France. At the Paris Exhibition of 1889 
M. Delamare had a 100 horse-power single cylinder Simplex 
engine, the largest at that time of its kindin Europe. In the 
1900 Paris Exhibition he showed, in conjunction with the 
Cockerill firm, an engine, also single cylinder, giving 600 
horse-power when driven with blast furnace gases. A 
description of this motor will be found in THE ENGINEER, 
of June 29th, 1900. Some years ago at Paris he read a 
paper describing his engine before the Institution of 
Mechanical Engineers. This motor was first made by the 
Maison Matter at Rouen, but its manufacture has now been 
taken up by the Creusot and Cockerill firms, especially in 
large sizes for blast furnace gases. 

M. Delamare-Deboutteville was a man of more than 
ordinary attainments and talents, and his loss will be keenly 
felt in the scientific and engineering world. 


AurHovGH labour is cheap in Egypt, the employment 
of agricultural machinery will no doubt develop as the advantages 
to be derived from it become better appreciated, and means of 
communication improve. There seems to be a good demand for 
threshing and grain-cleaning machinery, says a consular report just 
published. Belgium and Germany continue to increase their trade 
with Egypt in this branch, . 
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TEN-TON OVERHEAD ELECTRIC TRAVELLING CRANE 
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Fig. 1 


ELECTRICAL ENGINEERING AT THE PARIS | and designed to be as accessible as possible. The con- 

EXHIBITION. | struction and arrangement of the crab is clear from Fig. 3, 

No. XIII. | which gives a plan, a side elevation, and two end views 

STORK FRERES. - it. The load is held by four steel cables, arranged to 

| have equal tension. There is an automatic electric brake, 

One of the most striking objects in the graeme machine | Fig. 4, which goes on whenever there is no main current. 

hall was an overhead electric crane made by Stork Fréres. | 41] the motors gear by worm wheels working in oil baths, 

Instead of running onan elevated way, it had legs which ran with a special thrust block. The crane was beautifully 
on the floor level. The crane was thus complete in itself, | designed ; 

only requiring rails and electric power. The crane could lift | 3 

up to 10 tons, and could stride over any ordinary erect- | 

ing shop. The framework is built up of angle iron and | 

plates like light bridge work. There are three move- | 


THE SIEMENS AND HALSKE EXHIBIT. 

The most noteworthy exhibit of Siemens and Halske, 
of Berlin, was the great polyphase generator of 3000 horse- 
power supplying power at a pressure of 2200 volts. This 
great machine is coupled direct to a triple-expansion 
engine by Borsig, of Berlin. The polyphase generator is 
designed for a maximum output of 2000 kilowatts. The 
armature forms the fixed portion, as usual in this type of 
generator, the 64-pole electro-magnet being the rotating 
element. The exciters are coupled direct. The pressure 
and the frequency of 50 periods per second were chosen 
by the Exhibition Board, and the firm had, of course, to 
comply with them. 

The field magnet rotatesinside thearmature. Mechani- 
cally it consists of a cast iron ring which is affixed to the 
hub by radial spokes subsequently cast on—-a method of 
construction which does not seem to be above criticism, 
and the practical effectiveness of which in so large a 
structure, when working continuously for a lengthy period 
of time, will probably. be watched with interest. The poles 
| are of sheet iron, and bolted down on to the surface of the 
| ring. A prismatic projection of the poles, reposing in a 
| corresponding slot in the ring, takes up the tangential 
_ stress to which the poles are exposed. The windings are 
ments, and, of course, three motors, and they are capable | rectangular conductors of 4 x 23 mm. sections. Each pole 
of working the crane quickly. In England we are as has twenty layers, and the total weight of copper on the 
fond of slow cranes as of crawling hotel lifts, and | field magnet amounts to 4 tons. 
might do well to follow MM. Stork’s example. The} The ventilation is effected as follows:—The field magnet 
speeds are at full load 2 metres per minute rising, tra- | cores are split up the middle and arranged over corre- 
versing the crane 20 metres, and traversing the crab | sponding slits in the iron ring, the windings being on 
15 metres per minute ; the motors are 9, 4, and 2 horse- | hollow bronze castings larger than the cores. The move- 
power respectively, running at 900, 1000, and 1200 revo- | ment causes a radial displacement of the air through these 
lutions. | slits, and between the cores and castings, and this helps to 

‘The crane runs on two end pieces with two wheels | carry off any heat generated in the magnets. The exciting 
Figs. 1 and 2. The motor is at the top of one of these, so | current at 210 volts is supplied by direct-coupled exciting 
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Fig. 4-AUTOMATIC ELECTRIC BRAKE 


Fig. 2 


| approximately «1 when the current is about 200 ampéres, 
| the maximum power consumption is 42,500 watts. 

| The core of the armature is arranged on the inner 
| surface of a ring larger to the required extent than the 
| field magnet ring and somewhat similarly connected, but 
| on both sides, by spokes with hubs that form the bearings 
| of the field magnet shaft. Both armature and rings are 
| built up of foursegments. The winding is accommodated 
_ in 648 grooves, 13 mm. in width, 55 mm. in depth, in each 
| of which is laid a copper bar, 7 mm. by 44 mm. The. 
grooves are so formed that an insulating cap may be shoved 
| on the ends after the bar is in position. The insulation 
| of the bars is of mica, which is compressed upon them. The. 
| bars of each segment are in series, and the segments are: 
| connected star-wise. The weight of copper in the. 
| armature is 2400 kilos., the resistance when warm 0°057 
ohm, and the C?R losses about 15,000 watts. The exciter: 
is an eight-pole series machine of 45 kilowatt capacity, 
giving 200 volts. 

A special arrangement is adopted for centering the 
armature. Two massive rollers are mounted on jacks, so: 
as to be capable of lateral horizontal movement in the: 
well. On these the armature ring reposes. The vertical 
adjustment is made by raising the rollers by winches, the: 
lateral abjustment by displacing them sideways. When 
the adjustment is complete, the armature is bolted to the 
bed-plate by suitable angular projections tied and strutted 
to the external ring. 

Three so-called Ferraris instruments mounted on a 
single column—a volt meter, an ampére meter, and a watt 
meter—are connected through transformers to the 
generator; their scales are, however, proportional to the 
output of the generator. A regulating resistance in 
exciter circuit is provided, worked by a hand wheel, amd & 
three-pole high-tension switch for the main cugrent. 


TRIESTE is a city of about 165,000 souls, but it is still 
without sewerage in the modern sense of the word, and is far from 
having the latest or most sanitary methods of disposing of garbage 
and waste. There is a movement on foot to adopt a modern sewer 
system, but it will probably be some time before anything definite 
is decided upon. The death-rate is 33 per 1000,. All waste 
is removed from this city by contract, the present contractor re- 


as to drive both ends. The crab is light and compact,' dynamos. As the resistance of the field magnet circuit is 


ceiving annually from the municipality over £5000 for his services. 
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INSTITUTION OF MECHANICAL ENGINEERS. 


On Friday night last the discussion of Mr. Jobn 
Ashford’s paper on “ Light Lathes and Screw Machines ” 
was resumed, Mr. Marriner being the first speaker. He 
said that he had Mr. Yarrow’s permission to give the 
experience of their works with regard to machine tools 
of this kind. He discussed the tools from the point of 
view of the user, not of the maker, and pointed out which 
of the machines he considered good and which weak, and 
why. In torpedo boat building, he explained, one must 
poy | always sacrifice standardisation to convenience, 
and their work might, therefore, be considered as special. 
He supported the author as regarded most of his state- 
ments concerning British versus American lathes. In the 
British machines a much heavier cut might be taken, 
but generally speaking the cut was limited by the 
strength of the work, not of the lathe. Then it was said 
that with British tools the depreciation was less, but this 
was a very small matter when taking everything into 
consideration. On the other hand, American machines, 
though lighter, were much handier and smoother running 
In many respects, especially in connection with change 
gear and back gearing. The great thing to be aimed at 
was speed in setting the work. So much time was lost 
in this. In order to make machine tools a success, they 
must be given a good overhauling in the first instance ; 
they must be adjusted and altered if need be to suit the 
work and class of material used, and possibly the user. 
Beyond all things a first-class tool-room was of paramount 
necessity. Most lathes lacked an efficient back stay. 
He only knew of one make which had it. He gave a 
warning to buyers, and that was that in America, as here, 
first-class makers were in competition with makers of 
inferior machines who, perhaps, were more pushing. 
Hence it was of great importance to be sure of your 
maker. He concluded by saying that Mr. Yarrow oflered 
a hearty invitation to anyone who would like to see the 
working of their machine tools. 

He was followed by Mr. Vernon, who took exception to 
various remarks Mr, Marriner had made, and also drew 
attention to a number of corrections which he said should 
be made in the paper. The speaker offered some re- 
marks regarding taper turning and discussed the various 
methods in use, saying that one of the only satisfactory 
means was by the use of the taper bar. Regarding roller 
feed, he said that it did not possess all the advantages 
claimed for it, and issued a challenge to work quicker 
Without the roller feed than any one with it, the challenge 


being taken up by a laterspeaker. One of the objections 
to roller feed was the difficulty of using it with irregular 
bars ; another, that the feed was at the wrong end of the 
spindle, which necessitated another bar being used to 
push the bar being turned forward when its end had 
passed the feed rollers. As to automatic turning of the 
turret, he said that this was goodin small lathes, but for 
big lathes was a disadvantage. He referred to the 
“craze,” as he termed it, for a large number of speeds, 
and showed how that it led to workmen using a slower 
speed than was necessary. This speaker made a large 
number of other remarks, many of them much to the 
point, but it would be impossible to go into them in 
detail. Indeed, one cannot help thinking that much of 
what he said might well have been made in writing for 
publication in the “ Proceedings.” There is certainly a 
tendency for members to use up too much of the meet- 
ing’s time in speaking to the exclusion of other speakers, 
whose views might be equally acceptable. 

The next speaker was Mr. Banister, who endorsed 
Mr. Marriner’s praise of the Jones and Lamson’s lathe. 
Speaking on the subject of beds, he was inclined to 
say that he considered the use of the V_ best for 
light work, but of the flat bed for heavy work. 
The advantage of an automatic lathe depended largely 
on the class of work to which it was to be put, he con- 
tinued, and showed examples of work to illustrate his 
statement. He was surprised that no mention had been 
made in the paper of magazine machines with hopper 
feed. In many cases it was found cheapest to use drawn 
rod, but drawn rods were subject to the disadvantages 
that their tensile strain had gone up, and the elongation 
reduced. He was afraid that bolts made from drawn rod 
which might be subject to vibration would be liable to 
break. He made reference to the advantage of a tool 
being adjustable vertically. Speaking of cast iron bear- 
ings, he said that his experience was that at first they 
invariably siezed and gave trouble. The Americans say, 
on the other hand, “ run gently and use a lot of oil at first, 
and you will get a glazed surface.” He commended the 
inclined turret lathe, and gave instances of the increased 
rate at which special work could be carried out. In one 
instance, he stated, a certain pipe was produced by it in 
=, minutes, whereas ordinarily it takes three 

ours. 

Mr. Deakin-then rose to say a few words on behalf of 
British tools. The American articles had, he said, been 
sufficiently praised by former speakers. Referring first 
of all to the saddle, he said that the British tools*had a 


distinct advantage as regarded rigidity, for screw-cutting 
up to a shoulder, and for having the tool close alongside 
the work. He upheld the British form ofsliderest. The 
British lathe was not a specialised tool, he said; it was a 
machine designed to do everything in an equally efficient 
manner. Adjustment was practically impossible in 
American tools. He considered that the screw in 
American machines was wrongly placed, and that Whit- 
worth had placed it rightly. As to lathe beds, the particu- 
lar form should be decided according to requirements. 
The chief disadvantage of the V form was that the bear- 
ing surface was not big enough. Generally speaking, too, 
the material of American lathe beds was too soft. He 
was in favour of revolving turrets automatically. The 
modern machine tool had accomplished a great deal. A 
few years ago if any one had goneto a maker and told 
him that his work could be done better, the maker would 
have been inclined to turn him out of his shop, and yet 
the change had come, and the makers had seen the advis- 
ability of employing machine tools. 

Mr. Schénheyder desired from the author some further 
explanation of the Swedish lathe mentioned in the paper, 
and he drew attention to the bad design in some machines 
of having movable parts secured by small screws provided 
with saw cuts for the use of a screw-driver. He main- 
tained that any screws which had frequently to be 
slackened and tightened should be furnished with square 
heads and manipulated with spanners. 

Mr. Bentley said that each form of bed had its advan- 
tages. The particular objects for which they were 
required should be held in view. A cutting tool would 
take off a certain maximum in a given time, either by 
means of a heavy cut anda slow speed or by a fast speed 
and a light cut. In this country the tendency was 
towards the heavy cut and slow speed. In America the 
reverse. This explained the divergence in bed design. 
The American tool clamp, too, was easily adjusted, but 
not so rigid as that of British make. This was not of 
great importance for light work. It had been said that 
American were not so durable as British machines. But 
what is understood, he added, by durability? Here we 
had lathes which had been working thirty years, but 
would they turn parallel? The American machines, on 
the other hand, if they wore out more quickly, wore out 
vertically, and the resulting error was not so great. The 


handiness of American machines often counterbalanced 
their disadvantages. 

Mr. Rounthwaite mentioned a matter of importance 
as bearing upon the type of machine to be used. He 
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drew attention to the employment in works of numerous 
apprentices who were set to look after machine tools. 
In some works the bulk of the machine work was done 
by boys. Did it pay to have delicate machines knocked 
about by boys? The American V beds, for example, 
were frequently damaged by being knocked about, and 
were not easily repaired. He agreed with the preceding 
speaker with regard to frequently-used screws. 

Mr. Harmer said that the whole question was one of 
money. What will a certain machine do for how much ? 
That was the crux of the whole matter, from whatever 
point of view it might be examined. He, as a maker, 
was present to find out what were the needs of people 
using machines, the rest was easy for a capable designer ; 
but he complained that users would not say what they 
wanted. -They. would merely say that a machine of such- 
and-such a size was needed, and refused to give any 
information as to the class of work for which it was 
intended. He submitted that this was hardly fair to the 
maker. It was impossible to get anything perfect; a 
compromise of some sort must be arrived at. Either a 
machine must be light or the work is not turned out 
quickly enough. He accepted the challenge offered by a 
former speaker as to roller-feed machines, and he was 
satisfied that he could win. As regarded numbers of 
speeds, he mentioned one machine, as quoted in the 
paper, which had forty rates of speed. He maintained 
that this was wrong, and that three rates were ample. 
In conclusion, he referred to several so-called inventions, 
which were in reality simple copies of articles invented 
years ago. Makers should study history. 

Mr. Orcutt referred to the different angles of centres 
employed in this country andin America. The American 
centre was, he said, as a rule 60deg. He maintained 
that with this angle from 10 to 20 per cent. more work 
could be done than with the centre of 90 deg. as used in 
th:s country. 

There were several types of machines which had not 
been mentioned in the discussions. The work suitable 
for turret machines must always be taken into account. 
The Ixworth machine might be regarded as the father of 
the large type machines, and came out a little later than 
the Jones and Lamson. Both makes had been largely 
copied. In another type there was a small automatic in 
place of the turret holder for holding the tool. There 
was no revolving turret. Another important type was 
Mr. Richard’s vertical turret machine, which deserved 
more attention than it got. Another quite recent type 
had been invented or designed by Ixworth. It did work 
so heavy that the work had to be moved automatically, 
being placed on small turrets. The speaker also referred 
t2 the Taylor-White process. 

The President, in asking the author to reply, said he 
thought the discussion had been excellent, but had by no 
means exhausted the subject. He asked the members to 
thank heartily the various makers who had sent machines 
for the discussion. 

Mr. Ashford, in his reply, said his main object had been 
to promote discussion. Owing to the lateness of the 
hour he could not reply to all the remarks in detail, but 
would answer some, and the remainder in writing. Re- 
ferring to Mr. Wicksteed’s criticism of the illustrations, 
he said that all had been made from actual present-day 
work. All the drawings had been made to scale. He 
referred to the statement which appeared in the early 
part of the paper, that any adjustments or movement 
should be made without the use of the loose spanner ; all, 
he said, were aware of the irritation consequent on 
having to look for a spanner and to find someone had 
borrowed it. If the spanner had to be found every time 
a headstock was moved it would seriously interfere with 
the facility of the work. There was one point to which 
he would like to draw attention, and that was the 
method of locking the loose headstock slide. Frequently 
the method of locking tended to throw the back centre 
out of position. He considered that a form of locking 
which would always tend to return the centre to its 
central position was desirable. Moreover, the loose 
headst ck should be so constructed that the centre might 
not be thrown out of position. He felt strongly on these 
points. Those parts of a machine on which the accuracy 
of the tool depended should not be easily put out of 
position, because then accurate work depended entirely 
on the operator. As regarded the turning of tapers, it 
had been suggested that the most satisfactory way was 
to put an adjustable bar at the back of the lathe. With 
this device—which was not new—it was difficult to turn 
short tapers, but no doubt modifications could be intro- 
duced to make it just as easy to taper short as long 
lengths. There were, he said, many other points to 
which he should have liked to refer, but having regard to 
the time, he hoped the members would be satisfied if he 
then contented himself by thanking them for the way in 
which they had received his paper. 


THE INSTIYUTION OF JUNIOR ENGINEERS.—The second lecture of 
the series on ‘‘ Works Management ” was delivered by Mr. A. H. 
Barker, Wh. Sc., B.A., B.Sc., at the Westminster Palace Hotel on 
February 20th, Mr. Ernest King, vice-chairman of the Institution, 
presiding. Continuing the discussion of carrying and lifting appli- 
ances, introduced in the first lecture, hand cranes, ordinary power 
cranes, and cranes worked electrically, were considered, their 
relative economy in working being pointed out. Their cost was 
treated, as also that of radial cranes, both hydraulic and hand. 
Trucks and rails in the shop and railway sidings were dealt with. 
The lecturer then passed on to the essential features of the foundry ; 
and considered the cost of cupolas, and foundry lifting and convey- 
ing appliances. Moulding machinesof various types were described, 
and the relation of number of moulders and labourers to output 
was entered into. The appliances of the brass foundry received 
attention, particular reference being made to the crucibles. 
General arrangements of various works were reviewed, the most 
advantageous positions of the different departments being shown. 
The systems appertaining to the tool-room and stores were touched 
upon, and questions with reference to heating, ventilating, and 
lighting discussed. Further information on the points raised in the 
lecture was given by Mr. Barker at the close, in reply to various 
_—_- puttohim, The third lecture takes place on the 7th 
March, 
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VICTORIA EMBANKMENT ELECTRIC LIGHTING, | 


ArrEeR an interval of nearly seventeen years the Victoria | 
Embankment has, owing to the initiative of the London | 
County Council, been again illuminated by electricity. It 
will be within the recollection of many of our readers that, | 
when originally lit in 1879, the light employed was that of | 
Jablochkoff candles. The installation was by no means a) 
complete success. There were constant extinctions of the | 
lights, and, owing to the nature of the system, it was difficult | 
and expensive—when once a circuit had gone out-—to light it | 
up again. Moreover, we understand that at the time of the 
expiration of the agreement with the Jablochkoff Company | 
in 1884, that company was in liquidation. An attempt was | 
made to obtain tenders for carrying on the lighting, but none | 
of a satisfactory nature were received, and gas lighting was 
reverted to. On Saturday last, however, practically the | 
whole length of the Embankment was again lighted up | 
electrically—this time with direct-current series arc lamps — | 
and at the invitation of the Council a number of guests | 
visited the new generating station, which is immediately | 
adjacent to the Charing-cross Station of the District Rail- | 
way, to witness the opening ceremony and the switching on | 


the current was turned on Saturday night. They are 
6-ampére lamps, and are said to be capable of burning forty 
hours without re-trimming. They are placed on alternate 
circuits—the whole 67 being on seven separate circuits. The 
chance, therefore, of any portion of the Embankment being 
entirely without light, even under present circumstances 
when no kerb lights are available, is extremely remote. The 
kerb lamps will be carried on ornamental posts, and the 
lamps will be run on 12-ampére circuits, and will burn from 
sixty to eighty hours without trimming. None of these are 
yet in position, though some of the posts have been delivered, 
and it will not be long before all of them are erected and 
their lamps lighted. Paper insulated and armoured main 
cables are used. There are to be special switches and cuts, 
automatic cut-outs enclosed in boxes in the subway for the 
parapet lamps and in the bases of the kerb lamps. 

On the riverside the mains are laid in the subway under 
the footway, and are connected through the old gas pipes 
with the parapet lamps and through pipes laid for the 
purpose with the kerb lamps. For the lamps on the land 
side of the Embankment the mains are laid in a trench 
under the footway, and those over Westminster Bridge will 
be protected in galvanised iron pipes. 

The conversion of the handsome dolphin standards, which 


of the light. The particular portion of the Council which 
has specially interested itself in this work is the Highways | form a well-known feature of the Embankment parapet, from 
Committee, which is certainly to be congratulated on the | gas to electric lighting, has been carried out practically with- 
out any alteration. The only noticeable change there has 
— —— | been is the substitution of ribbed for clear glass in the lower 
part of the circular lanterns—for the new lamp carriers look 
almost exactly like the old lantern tops. When the lamps 
are not alight it is well-nigh impossible to tell that they are 
' electric. There is nothing external—since the lamps are so 
small—to indicate the nature of what is enclosed within the 
lantern. The ribbed glass, when the lamps are alight, 
causes excellent diffusion, and the whole effect is good. Of 
course, it must be remembered that none of the kerb lamps, 
. | which are of much greater illuminating power, are yet at 
j work, and that bright as the lighting now is, it will in a short 
| time be much more brilliant. The Embankment then will 
j : | certainly be equally well, if not better, lighted than any other 
similar thoroughfare in the world. As we have said, the 
change has been carried out without much alteration ; 
but there have been a number of obstacles to contend with, 
especially as regards getting the wires up through the parapet 
and the lamp standards. These difficulties have been practi 
cally overcome, only one or two Jamps remaining to be wired. 
Here the bases of the lamps appear to have been filled in solid 
round the jin. gas pipe with cement, which has to be 
drilled. Our illustration—Fig. 1—is taken from a photo- 
graph of one of the standards, and it shows clearly how the 
converted lamp appears. 

Reverting to the engine-room. Of the four sets of plant 
one Will always be-a stand-by, there being at full load about 
enough work for eleven-twelfths of the whole power of three 
eagines, that is, two will be fully loaded and one three- 
quarters loaded. The gas used comes in from the mains of 
the gas company through a meter, there being, however, « 
sealed bye-pass, so that even if the meter refused at any time 
to pass gas, the seal could be broken and the gas taken through 
the bye-pass. The exhaust is taken down to silencing boxes 
under the floor, and thence to atmosphere through vertical 
square section earthenware pipes built into the brickwork 
piers of the building. The discharge takes place just 
above the railway station and away from the road. It is 
some little distance from any inhabited building, and there 
is little likelihood of the noise—especially having regard to 

| the excellent action of the silencing boxes—being found a 
satisfactory result of its labours. We need not go in detail | nuisance. So as to deaden the exhaust in the engine-room 
into the history of the undertaking, nor of the various causes | itself, the tops of the silencing boxes are provided on their 
which have contributed towards the delay in carrying out the | tops with trays containing loose ballast to the depth of about 
scheme, for which powers were obtained in the London | a foot. 
County Council (General Powers) Act, 1893. We will there Running underneath the dynamos is a subway, which 
fore proceed to describe the installation itself. serves two purposes. First, to give a means of access to the 
The generating station is situated nearly centrally to its | holding-down bolts; and, secondly, for the conveyance of 
work, Charing-cross being only slightly nearer Westminster , the leads from the dynamos to the switchboard, which is at the 
than it is to Blackfriars. It is a handsome building, very |; Westminster end of the station. The leads are taken from 
unlike the ordinary run of electric generating stations. The | the dynamo terminals down through vertical earthenware 
engine-room is some 80ft. long by 46ft. broad, and is not | pipes toa chase in the subway. From the switchboard, after 
quite a regular rectangle, because an existing retaining wall of | coming from the instruments and switches, the leads are 
the railway company comes at one of the corners. The | taken overhead in casing to terminal testing-boards, two of 
motive power chosen is gas, four gas engines of 70 brake | which are at present in use, the third being in position. One 
horse-power each being employed. (See Fig. 2). | of these boards deals with the lights to the eastward, and 
The Highways Committee would have preferred steam, as | the other with those to westward. The terminal boards are 


Fig. 1i—-CONVERTED PARAPET LAMP 
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Fig. 2—PLAN AND SECTION OF GENERATING STATION 


being, among other things, more economical, but there was so | so constructed that each circuit can be separately broken by 


much anxiety to avoid any approach to a smoke nuisance 
that gas was eventually decided upon. The gas engines have 
a very wide range of speed ; we are informed that they will 
run smoothly at any desired speed from 140 to 210 revolu- 
tions; the engines are of the single-cylinder type, the fly- 
wheels are 8ft. 3in. in diameter, and are grooved for six 1in. 
ropes. Each engine drives a single dynamo, which is 
designed to give 550 volts and 70 amperes at about 530 
revolutions. The dynamo pulleys are about 3ft. 3in. in 
diameter; the driving centres are about 21ft. apart. The 


dynamos, which are of the Manchester type, are shunt- | 


wound, with ring-wound armatures. The brushes used are 
carbon, and as far as our observation went the collection is 
nearly sparkless. 

The scheme of lighting as at present proposed, when 
carried out in its entirety, will include 79 kerb lamps and 67 
parapet lamps along the parapet of the Embankment. Some 
of the lamps are to be placed on Westminster Bridge. At 
the present time, however, the parapet lamps only are con- 
nected to the mains, and these were those through which 


| means of a shifting link—this being done for testing pur- 
| poses or for the insertion of ammeters. From these terminal 
| boards—which are of teak, with slate mountings—the leads 
| are taken through a specially-constructed tunnel leading into 
| the subway already mentioned, which, many of our readers 
will be aware, runs the whole length of the Embankment. 
| From the subway the leads are taken, as explained, to their 
| respective lamps. There is also access through earthenware 
| pipes to the trench for the mains on the land side of the 
| Embankment. 

The switchboard contains an interesting feature in a new 
| form of a circuit switch. By means of a series of these 
| switches any circuit can be put on either of the four machines. 
| There is one switch to each current, and each has five 
| positions. One of these, when the handle is vertically down- 

wards, is the “off” position, each of the four others repre- 
senting connection to one of the dynamos. 
| Carried on joists at the rear of, and at some 9ft. above the 
engines, are four water-circulating tanks for the cylinder 
| jackets. Along nearly the whole length of the engine-hous¢ 
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hand travelling crane. The level on which the 
pa a dynamos stand is some considerable distance 
a 26 the roadway. Access is obtained to it by means of a 
spiral iron staircase. For about half the length of the engine- 
pins however, it is open right up to the roof, in which 
there are skylights. is opening has been left with the 
double purpore of giving light and of affording opportunity to 
construct a railed gallery at nearly road Jevel, from which the 
station can be inspected by visitors. Above the other portion 
of the engine-room is a meter-testing room, and over this, 
again, the caretaker’s quarters, which are excellent. ; 
“Phe Council have taken advantage of having an electric 
venerating station of their own to form an extension of their 
meter testing arrangements. We are informed that the 
Electrical Department is inundated with requests to test 
meters; so much so that recently unavoidable delay has 
occurred. The present occasion has furnished an oppor- 
tunity of relieving this pressure. Though not at present at 
work, various portions of a motor generator are in the engine- 
room, and provision has been made for having a battery room. 
The motor generator will receive current from the dynamos 
and deliver it to the battery at something over 100 volts—this 
current also being used for lighting the premises. The 
battery will consist of fifty. six cells. 

The opening ceremony and the switching on of the light on 
Saturday were in every way a success, and the lights have 
been burning well every night since. As regards the various 
contractors and the gentlemen personally responsible for the 
work, we may say that the building was erected by Holloway 
Brothers to the designs and under the superintendence of the 
superintending architect of the Council. The designs and 
execution of the generating plant, mains, and lamps, have 
heen carried out under the direction of Sir Alexander Binnie, 
engineer-in-chief of the Council; Mr. Atkinson, the 
mechanical engineer, having been immediately responsible 
for the gas engines; and Mr. Gunyon, head of the electrical 
branch of the department, for the rest of the plant, together 
with the lamps and mains. The contractors for the gas 
engines were J. E. H. Andrew and Co., of Stockport, tte work 
of laying them down having been superintended by their 
London agents, Bilbie, Hobson, and Co., while McClure 
and Whitfield, of Stockport, have been the contractors for the 
dvnamos, switchboard, kc. The mains have been supplied 
and laid down by the St. Helens Cable Company, Warring- 
ton, and the lamps supplied and erected by the Gilbert 
Arc Lamp Company, of Chingford, which also carried out 
the modifications to the lanterns. 


LABOUR TROUBLES. 


A sHipwricuts’ strike is being waged at Goole. Last 
week the Shipwrights’ Society at Goole withdrew all its men 
from the shipyards as a protest against the boilermakers and 
platers making their own templates; they contend that this 
is shipwrights’ work. 

The East Big Vein coal dispute at Cwmtillery, Mon., has 
been settled satisfactorily. 

An important meeting of Great Western railway men was 
held at Cardiff on Sunday, to consider the report of delegates 
who had interviewed the directors upon the subject of work- 
ing hours, wages, and other vital questions affecting loco- 
motive men. The interview was most satisfactory, a 
promise being given that the whole of the claims should be 
submitted to a full board. 

The Board of Trade having been requested by the colliers 
of the Cambrian Collieries—3000 in number—to intervene in 
the dispute between them and the company, the latter has 
submitted certain conditions to the Board. 

The terms have been discussed by the Executive Committee 
of the South Wales district of the Miners’ Federation, and a 
deputation, consisting of ‘‘ Mabon,” Mr. Watts Morgan, Mr. 
John Williams, Mr. T. James, and Mr. T. Richards, wiil 
forthwith proceed to London to confer with the Board of 
Trade officials. 

It is suggested that the important point in the timbering 
question should be ar anged at the Conference. 

The dispute at Llanhilleth Colliery, which has caused so 
much friction, was settled last week. 

Seventy thousand ballot papers were issued to Scottish 
miners on Thursday. They have to vote whether they will 
accept 1s. a day reduction in their wages or go on strike, and 
further, whether they shall abolish the Conciliation Board. 

A strong impression prevails in Scotland that a general re- 
duction of wages to colliers is imminent. On Wednesday last 
the colliers of Fife, Kinross, and Clackmannan received notice 
that fifteen days from date all contracts must terminate. It 
was stated that the object of the notice was that should a 
general reduction of wages take place in Scotland the men 
in these counties will at once be placed in the same position 
as miners in other districts. Should, however, a reduction 
not be agreed upon, the men will be free to strike. 

The Executive Board of the Fife and Kinross Miners’ 
Association, at a meeting held at Dunfermline on Friday, 
unanimously agreed to recommend the members, numbering 
upwards of 10,000, to vote in favour of the coalowners’ pro- 
posal to reduce wages by 25 per cent. in preference to coming 
out on strike. 

A dispute has arisen in the engineering trade at Newport, 
Mon., with regard to rate of pay and hours of work, and a 
paralysis, possibly acute, was threatened in leading industries. 
Fortunately a pacific disposition was shown, and a desire to 
tesort to arbitration, and the mayor’s good offices were 
brought to bear in the matter. His decision has now been 
announced, and is in favour of a rise in wages to 36s. per 
week. In this he has been guided by the conditions and 
Wages existing in other towns. 

Swansea Dock became the scene of a dispute on Monday. 
Men engaged in unloading demanded 10s. instead of 8s. per 
diem, and as this was refused, struck work. About sixty-five 
men are affected. 

The Penrhyn Quarries strike continues, and it is now ‘con- 
tended by advocates of peace that the intervention of friends 
has been of a damaging character, tending to widen the breach 
instead of bringing the opponents more closely together. The 
mass of the men have found some kind of employment, but 
the district is being ruined. 


Tue Admiralty, it is stated, do not propose for the 
present to abandon Belleville boilers, nor do they anticipate a 
Sweeping condemnation of them by the Committee appointed by 
Lord Goschen. Their lordships have been closely watching the 
Belleville boilers in the cruiser Hyacinth, and have directed that 
she is to be employed as an instructional vessel for engine-room 
ratings in the use and management of Belleville boilers, for which 
purpose classes are being arranged, 


H.M.8S. GOOD HOPE-VIEW OF STERN 


H.M.5. GOOD HOPE AND BACCHANTE. 


On the same day, Thursday, the 21st ult., almost at the 
same time, two British warships of more than average 
importance were launched from two Clyde shipyards. 
These were the first-class armoured cruiser Good Hope, sent 
off the stocks at Fairfield, and the armoured cruiser 
Bacchante, launched from the Clydebank yard of John 
Brown and Co., Limited. Mrs. Elgar, wife of Dr. Francis 
Elgar, of the Fairfield Shipbuilding and Engineering Com- 
pany, Limited, named the Good Hope, and Miss Dunlop, 
daughter of Mr. J. G. Dunlop, performed the ceremony at | 
Clydebank. 

The Good Hope, which is Cape Colony’s gift to the Empire, 
is the first armoured cruiser of the Drake class, of which 
there are four, viz., Drake, Good Hope, Leviathan, and King 
Alfred. The Drake is to be launched from Pembroke Dock- 
yard on the 5th inst., and the other two are on the stocks at 
Clydebank and Barrow respectively. The Bacchante, 
launched from Clydebank, is the second of the Cressy class, 
the same firm has built for the Government. Her sister ship, 
the Sutlej, launched on the 18th November, 1899, and was 
the first of the Cressys to be put into the water. The Cressy 
herself was launched from Fairfield in December, 1899. 

The Cressy class of cruiser has been frequently described. 
When the contracts were placed they constituted an entirely 
new type, resembling in many of their characteristics the 
Powerful and Diadem classes, combining their best features 
with the addition of an armour belt of considerable area. 
The principal dimensions are:—Length between perpen- 
diculars, 440ft.; beam, 69ft. 6in. ; draught, 26ft. 3in. ; displace- 
ment, 12,000 tons ; indicated horse-power, 21,000; and speed | 
21 knots. There are four boiler compartments occupying 
130ft. of the length of the ship, accommodating thirty | 
Belleville boilers fitted with economisers. The working 
pressure is 3001b., reduced to 2501b. at the engines. The 
armour belt, 6in. thick, extends 5ft. below the water-line and 
6ft. Gin. above it, with a length of 230ft., terminating 120ft. | 
from the bow and 90ft. from the stern. The protective deck 
curves to the bottom of the broadside armour 5ft. below the 
water-line, and in the centre of the ship is 1ft. above the 
load-line. The hull of the Bacchante at launching weighed 
7860 tons. 

The name originally chosen for the Good Hope was the 
Africa, but some time after placing the order it was changed | 
by the officials of the Admiralty as a compliment to the loyal | 
donors, the people of Cape Colony. The Good Hope, and her | 
sisters of the Drake class, are of similar dimensions to H.M.S. 
Powerful and Terrible, but differ from that class in certain | 
important respects, notably in having an armoured citadel | 
for protection and an increased armament; they are not 
sheathed, and have no poop deck. The principal dimensions | 
are :—500ft. in length between perpendiculars and 71ft. in | 
breadth, with a displacement of 14,100 tons. The armoured | 
and protected sides extend from the stem for a distance of | 
400ft., enclosed aft by an armoured bulkhead. The 2in. 
armour is of nickel steel, and extends from the lower deck to | 
the upper deck, affording cover to the men at the 12-pounder | 
guns on the main deck forward. The thicker armour amid- | 
ships—4in., 5in., and 6in.—is all of specially hardened steel. | 
There are two armour decks—the lower and main—the main | 
being thicker in the way of the citadel and forming its | 
crown; the lower deck ine sloping sides which mect the 
bottom of the armour belt below water. Aft of the citadel | 
the lower deck forms the protection over the steering 
arrangements, and is of 24in. steel. In addition, the coal 
bunkers are so disposed as to give protection to the | 
machinery. The armament of this cruiser consists of two | 
9°2 breech-loading guns fitted in 6in. armoured barbettes——one 
forward and one aft; these are served through armoured 
trunks from the magazines and shell-rooms by means of 
hydraulic power as wellas by hand. 3 

There are sixteen 6in. quick-firing guns—four more than in 
the Powerful—all placed in casemates of din. armour, the rear 
walls being 2in. thick. Of the smaller quick-firing guns 
there are twelve 12-pounders distributed over the upper 
decks; while forward and aft on the main deck there are | 
two 12-pounder boat or field guns, three 3-pounders, and | 
nine Maxims. There are also two under-water 18in. torpedo ' 


tubes. At the fore end of the vessel is a conning tower of 
12in. armour, with an armoured communicating tube to protect 
the gear for controlling operations throughout the ship. 
There are two navigating bridges, one forward and one aft. 
The complement of the crew is 900 officers and men, for 
which the most ample accommodation has been provided. 
The furnishings and fittings will be of wood, so treated as to 
make it non-inflammable. An electric installation is arranged 
for thoroughly lighting the vessel, also six powerful search- 
lights—four on the bridges, and one on each mast on an 
elevated platform. 

The propelling machinery consists of two sets of triple- 


| expansion engines, and will be fitted in two water-tight 


compartments, each set having four inverted cylinders work- 
ing on four cranks. Each high-pressure cylinder is 43$in., 
intermediate 7lin., and low-pressure 8l}in. diameter, all 
adapted for a stroke of 4ft. The high and intermediate- 
pressure cylinders are each fitted with a piston valve, and 
each low-pressure cylinder with a triple-ported slide valve 
with a relieving ring at the back, all the valves being worked 
by the usual double excentric and link motion gear. 
Reversing is effected by means of double-cylinder steam 
engines with gear of the all-round type, hand gear also being 
fitted. The crank, thrust, and propeller shafting is of 
forged steel, and hollow. Each of the propellers has a boss 
of gun-metal fitted with three adjustable blades of Stone’s 
bronze. The main condensers will be placed at the back of 
the engines, and are cast brass of oval form, fitted with 
brass tubes. The condensing water will be supplied by 
four centrifugal pumps of gun-metal, each fitted with 
an independent engine. The feed, bilge, and hot well 
engines are all independent and separate from the 
main engines; steam for these and all other auxiliary 
machinery will be supplied by a special range of steam pipes. 
The auxiliary exhaust steam will be arranged to discharge to 
the auxiliary condensers, the atmosphere, and the low-pres- 
sure receivers, and for working the evaporators. ‘There are 
two auxiliary condensers, each fitted with a circulating pump 
and asmallair pump. List and Munn’s patent feed-water 
filters will be fitted to prevent any impurities reaching the 
boilers. The vessel will also be fitted with the usual auxiliary 
machinery, viz., a complete distilling plant to supply fresh 
water to the boilers, and also for drinking purposes; three 
sets of engines and dynamos for producing the necessary 
current for electric lighting ; two double-cylinder direct- 
acting engines with the necessary gear for steering purposes ; 
two complete sets of air-compressing engines and pumps, with 
the necessary air reservoirs and columns’ for charging 
torpedoes; and one ice-making machine of the cold air type, 
including an ice-forming chamber, and a pump for circulating 
water in the air cooler. Steam will be supplied by an instal- 
lation of forty-three water-tube boilers and economisers, all 
of the latest Belleville type. The boilers will be arranged in 
four groups, each group fitted in a water-tight compartment. 
They are designed to work at a pressure of 3001b. Air pump- 


| ing engines will be fitted in each boiler-room to supply air to 


the furnaces and combustion chambers ; the necessary air for 
the stokehold ventilation will be supplied by large fans. 
Fans will also be fitted for the engine-room and ship ventila- 
tion. The vessel on trial is to develop 30,000 indicated 
horse-power, when a speed of fully 23 knots is expected to be 
obtained. 

The engraving on this page shows the stern of the 
Good Hope, and illustrates very clearly the arrangement of 
the balanced rudder and the cutting away of the dead wood. 

On page 216 will be found illustrations of the three ships 
recently launched—the Russell, described in our last issue, 
the Bacchante, and the Good Hope—which give, as far 
as an engraving may hope to give, an accurate idea of what 
the ships will be like when complete. 


Accorpine to the preliminary returns of the general 
census, Germany, on December Ist last, had a population *of 
56,345,014 inhabitants. Prussia had a poplation of 34,500,000 ; 
Bavaria, 6,200,000 ; Saxony, 4,200,000 ; and Wurtemberg, 2,300,000. 
The population of towns with more than 100,000 inhabitants was a 
little over 9,100,000, or 16°7 per cent. of the total. During the last 
five years—that is, since the census of 1895—the German popula- 
lation has increased by 4,065,113 souls, or 7°78 per cent, 
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SWING BRIDGE AT MIDDLETOWN, CONNECTICUT, U.S.A. 


H. G, TYRRELL, BOSTON, ENGINEER 


A GREAT SWING BRIDGE. | a tide of 24ft., and the highest known water-mark is 25ft. 


above low-water. The floor of bridge was placed 6ft. above 
Tux new highway bridge across the Connecticut River at | the last elevation, making the distance from floor to low- 
Middletown, Connecticut, is 1300ft. long, with a 26ft. road- | water 31ft. At low tide the depth of water in the channel is 
way, and provision for two 6ft. sidewalks. It contains the | 16ft. ; . 
longest highway swing span in the world. Beside the street | Superstructure.—The width of bridge selected is that 
traffic it carries a line of electric railway, connecting Middle- | required for two lines of carriage travel and one line of elec- 
town with Portland. It consists of— | tric cars. This requires 26ft. centre to centre of trusses. 
| Provision is made on the floor beams for connecting side-walk 


Two fixed spans - 200ft. iers. 
Two brackets in the future. The floor of bridge is designed to 
One draw ,, 450ft. xs os | carry a live load of 100 lb. per square foot—i4-ton electric 


Up to the time of building the bridge in 1896, communication | C@°8 or a 10-ton wagon. The trusses are proportioned for a 
between the two towns had been kept up by means of ferries. | live load per foot of bridge of 15001b. for chords, and 2000 Ib. 
The amount of travel seemed to warrant the construction of for web. The material used was iron for eye bars and lateral 
a bridge, so that the Middletown and Portland Bridge Com- rods, and the balance, excepting machinery, is medium steel. 
pany was formed to build and maintain a toll bridge. The | The allowable unit stresses are — 

location selected was about on the line of ferry, running from Tension iron eye bars .. .. .. 12,500 Ib, per syuare inch. 
the foot of Ferry-street, Portland, to a point on Bridge- lateralrods .. .. .. 15,000 ,, ” ” 


street, Middletown, about one-sixth mile above the railroad | 12500 
depot. It is 850ft. up stream from the railroad bridge, and 

300ft. below the end of Willow Island. It will be seen that ; 1 + 18,000 r. 

the position of the island, with the channel on the west side, Fibre stress on steel beams ; 16,000 Ib. per square itich. 
required the draw span to be about in the centre of the river, 4, 95 —_ yellow pine beams .. 1,250,, _,, ” 
thus making a symmetrical arrangement for the spans. The 

Government required two clear waterways of 200ft. each, 


which fixed the length of swing at 450ft. This is believed to 
be the longest highway swing bridge in the world, a com- 
parison table is given below. This table does not include a 
number of long-span railroad drawbridges that have a high- 


The bridge throughout has a wood floor, consisting of 4in. 
by 14in. yellow pine joist vulcanised, spaced 23ft. apart, and 
two layers of spruce plank. The lower is 3in. thick, kyanised, 
laid.diagonally, and the upper 2in. thick square across. Both 


way attached. | layers are dressed on one side. The stringers for the car track 
Middletown Bridge .. .. .. 450ft. long are 1din. steel beams, weighing 42 1b. per foot. On each side 
” of the road is a lattice railing with a 1jin. pipe top. The 
proportions selected for the trusses are— 
Cleveland Bridge—in two spans 279ft. 4, | 200 fixed span 12 panels .. Depth 21ft. to 37ft. 
Charlestown Bridge .. .. 240ft. ,, | gy ft. to S7ft. 
450 draw ,, .. 20 20 (at 21ft. 3in) ,, 21ft. te 55ft. 


Notwithstanding its being thirty miles from the sea, there is 1 7 (at 2aft.) 


The turntable is entirely rim bearing. Kight loading 
beams transfer the weight to sixteen points on the drum, 
which is 4ft. deep, and 31ft. diameter. This stands on sixty- 
four cast steel wheels, 8in. by 16in., which run between cast 
steel bevelled treads 2in. thick at the centre. The lower tread 
rests on wrought steel plates bolted to the masonry. This 
arrangement of turntable makes a simple construction, and 
is believed to be as effective for a highway draw as some of 
the more elaborate combinations of rim and centre bearing 
turntables, which depend on their adjustment for an even 
distribution of load. The drum and wheels are secured in 
place to a centre casting by means of the usual radial braces 
and spider frame. This centre casting is set down 6in. into 
the stone pier, and secured to it by means of eight bolts, 14in. 
diameter and 6ft. long, built solid into the pier. This casting 
has a hollow centre for the passage of wires up to the bridge. 

The swing is operated by three 25 horse-power electric 
motors of railroad type, one for turning and the other for 
blocking up the ends. Besides these there is a fourth motor 
and a duplicate set of turning machinery all in place, which 
can be used in case of unbalanced wind pressure, or a break 
in the other machinery. These two sets can be worked inde- 
pendently or together, at the will of the operator. Power is 
taken from the Middletown street wires, and a cable is laid 
on the river bottom, and brought up on the centre pier. 
This passes in a groove under the wheel track, and up 
through the centre casting. The operating house stands on 
an overhead platform in the centre tower. It has large 
windows on four sides, and an overhanging sunshade eave. 
The walls and floor are double thick, and it is provided with 
electric heat for cold weather. The platform is reached by 
means of a ladder from the bridge floor. It was originally 
intended that the closing of the gates should be done by the 
operator in the tower, and, in fact, the author of this article 
made a complete design for electrically-worked steel safety 
gates. While these would cost 950 dols. for the two gates, 
they would do away with the services of two gate operators. 
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on account of an accident to the substructure involving 
ense, the steel gates and some other machinery were 


but 
extra exp! 


itted. 
a last was an arrangement for closing the space between 


the ends of rail, where the draw and fixed span join. In 
cold weather this opening is liable to be 2in. or more. As 
this would cause a serious jar to cars, and possibly a derail- | 
ment, the author had designed machinery to close this space, 
while the toggles were tightening. There is also a lifting 
steel apron plate to cover the curved openings in the floor at 


Hard pine 28 M 
Railing; 900 linealfeet .. .. .. .. «+ 18,500 
Track rail, 900 Hneal feet .. .. .. .. «+ 18,500 
The quantities in two fixed spans 200ft. long each :-— 
Tb. 


MIDDLETOWN SWING _ BRIDGE 


the end of draw, to lift up before the bridge is opened. In- | 
stead of the moving rail, an ordinary split rail is used that 
can be adjusted occasionally with the changing seasons, and 
instead of the safety gates, a pair of temporary wood ones are 
now in use. . 

As already stated, the blocking up of the ends is done by 
two separate motors at the ends of draw placed beneath the 
floor. It is not infrequent to bring power from the centre by 
means of a shaft; but the writer’s experience shows that for 
long draw spans this method is not satisfactory, as too 
much power is lost by friction in the boxes. The calculated 
deflection of the ends was 3}in., and after the bridge was 
completed and:levels taken the actual deflection was found | 
to be 3fin. 

Blocking up the ends is done by means of a pair of toggles 
at each corner. These are drawn ether by two bronze | 
nuts working on a right and left-hand screw, that is turned | 
by bevel gears from the motor. To prevent these nuts from | 
jambing there are electric signals that tell the operator when | 
to shut off his power. As a general rule, it is intended to | 
simply block the ends up tight. This requires but very | 
little power. But as there is always the liability of the blocks 
becoming tight from change of temperature or other causes, 
the end machinery was proportioned to lift 50 tons at each 
corner, 1din. in ten seconds. This required 10 horse-power, 
but it was thought best to use the same kind of motor used | 
at the turntable, giving interchangeable parts. To provide | 
for expansion the end toggles rest on cast steel rockers of | 
174in. radius, which in turn bear on cast iron pier platés, | 
blocked up to the right elevation with shims. The floors of | 
fixed span and draw were made to level up, but notching the | 
joist. } 

The latch is an extra heavy swinging gravity latch, to | 
which is attached a line of No. 10 wire passing over pulleys | 
to the centre and connected by means of bell cranks with the | 
operator’s house. 

To open by electric power takes thirty seconds, and the 
power required to overcome an unbalanced wind pressure of 
51b. per foot on one half of bridge is 30 horse-power. Ordinarily, | 
however, in calm weather 5 horse-power is sufficient to turn. | 
It was necessary to use about four times the amount of | 
resistance ordinarily used on street car work with the same | 
motors. The reason for this is evident when the relative | 
weight of bridge and car is considered. Both the centre and | 
end sets of machinery are provided with clutches, which can 
be thrown out of gear, and the operation performed by hand 
power. Working on 10ft. levers, the bridge is turned by four 
men in eight minutes. There is a friction brake applied to 
adrum on the highest speed turning shaft. This and the other 
turning machinery, including the motor, are placed on the 
outside of drum beneath the floor, in a machinery frame that 
can be sheathed in and protected from snow andice. The 
whole bridge is well lighted with incandescent lamps, and 
has a the usual signal lights required by the Govern- | 
ment. 

The quantities in the draw span are as follows :— 


Ib. 

Railing, 000 lineal feet .. .. .. ee 18,500 


Track rail, 900 lineal fect... .. 18,500 
Two pair wood gates, submarine cables, signals, corrugated 


Railing, 800 lineal feet .. .. «+ 12,000 
Track rail, 800 lineal feet... .. . 12,000 


Hence the total quantities in whole superstructure for five | 


| spans are :— 
Spruce oe ee oe oe oe oe ‘ 
Track rail .. . 2600 


Four motors, operator's house, gates, cables, sigrals 


VIEW ON SWING BRIDGE 


on pile foundations. The Portland abutment is built on solid 

rock, found 6ft. below the natural surface of the ground. The 
| masonry throughout is laid in regular courses, varying from 
| 18in. to 30in. in thickness. The stone used is the celebrated 
| Portland brown stone taken from quarries about half a mile 
| above the bridge site. Concrete was prepared, using one 
' part of Portland cement, two parts of sand, and four parts of 
| broken stone. The draw pier has a batter of in. to the foot, 
| and all others, including the abutments, are battered Zin. per 
| foot. The top of the timber grillage in all cases is 1$ft. 
below extreme low-water line. Apart from the draw pier, 
the Middletown, or west abutment, is the heaviest piece of 
work, containing 815 cubic yards of masonry. It stamds on 
171 piles cut off 34ft. below low water. It has stepped 
wing walls running back at an angle of 60 deg. with 
the face. The piles are capped with a solid grillage 
24ft. in thickness. It was necessary to excavate about 
13ft. in order to place the timber work all below water- 
line. The height of this abutment from the top of grillage to 
the bridge seat is 31ft. Gin. It hasa thickness at the base of 
13ft., tapering up to 14ft. 9in. under the coping. It has also 
the usual back wall at the rear of the bridge seat 2ft. in 
thickness. 

The only serious accident occurring at any time on the 
construction of this work happened to this abutment. After 
the steel work had been placed and the _ bridge practically 
completed, the south end of the Middletown abutment moved 
forward about 4ft., throwing the shoe clear off the bridge seat 
and bringing the weight of one entire corner of a 225ft. span 
on to the lower chord and bottom lateral rods. This accider t 
was due largely to the wash around the piles from the ferries 
that had a landing close up to the abutment. The placing of 
riprap had been delayed as long as possible to accommodate 
the ferry company. It is supposed that the washing of the 
paddle wheels undermined the piles at this corner, causing 
them to break off. False work was at once placed under the 
first panel point and the bridge jacked up so as to throw the 
entire weight of one end of the span on timber work. The 
earth filling behind the abutment was then removed and the 
entire abutment taken down. New piles were driven and 
riprap placed, after which the old stonework was rebuilt on 
the original plan. The depth of fresh filling at the back of 
this abutment was about 20ft., and as there had been heavy 
rains, the sinking of the fill probably helped to cause the 
accicent. 

As has already been stated, the Portland abutment stands 
on rock foundation. After the earth had been removed the 
| ledge was levelled off and a layer of concrete 2ft. in thickness 
spread. As the base of this abutment is above extreme high- 
water line, the wing walls are continued out parallel with the 
face, being stepped down to the natural surface. It contains 
432 cubic yards of stone and concrete. 

The four river piers stand on 68 piles each, in water vary- 
ing from 3ft. to 13ft. depth at low tide. Under the coping 
they are 5ft. thick and 30ft. long and batter out 2in. per foot 
| on the sides and rear, and 3in. per foot on the face. Their 
| height from top of grillage to bridge seat is 31ft. 3}in.. The 
rear ends are built square while the cut-water on the front is 
| faced with a steel plate bolted into the stone. Piers 1, 2, 
' and 4 have a grillage 23ft. in thickness on piles that stand 

4ft, above the river bed. Pier No. 3 stands in 14ft. of water 
at low tide, and has a grillage 
7ft. thick on piles standing 
54ft. above the river bottom. 
ese are all filled in and 
around solid with riprap. 
The two piers joining the draw 
span have bridge seats cut down 
2ft. 3}in. on half the pier to 
allow for the end machinery 
and floor beam of the draw. 
Five bolts, 1}in. diameter and 
6ft. long, are built solid into 
the stonework for the latch 
casting. The centre pier stands 
in 16ft. of water at low tide, on 
185 piles that are cut off 3ft. 
above the river bed. The 
height of stonework is 29ft. and 
the diameter under coping 
354ft., battered out din. per 
foot. It is built solid, outside 
courses being ranged work, 
varying. from 30in. at the 
bottom to 18in. at the top. 

An octagon timber caisson 
40ft. in diameter, with sides 9ft. 
high, was built at Hartford by 
ship carpenters and tightly 
caulked. It was towed down 
the river to Middletown and 
guyed in position over its foun- 
dation, and as the stone pier 
was built inside it gradually 
sank on to the piles. This 
caisson resembled very much 
an enormous tub. There was 
very little trouble from uneven 
settling as stone work was laid 
around in courses. The inten- 
tion was to remove the sides 
of the caisson after the pier 
was completed leaving only the 
bottom to serve as grillage over 
the piles. 

As the turntable is entirely 
rim-bearing, the outside coping 
course is hammer-dressed to 
receive steel bed-plates, which 
are held down by short bolts 
set into the stone. The pier is 
elevated Gin. higher at the 
centre to secure drainage, and 
the centre casting is set down 
into the stonework 6in., and 
anchored to it by bolts built 
solid into the pier. It contains 


iron 300 square feet altogether 1154 cubic yards of 
Total weight of drawbridge superstructure, including drum The weight of steel in the various spans is as follows :— re oe drove from 20ft. to 30ft. into the bottom of 
450ft. draw .. per square foot of floor without joists = 5 + 6| After the entire bridge was completed the writer took 

T ica 225ft. fixed span .. 381b. ” ” ” =5+7) occasion to make observations of the vibration caused by 

two spans ‘| heavy spring freshets when the ice was breaking up. To an 

Substructure.—The foundation for this bridge consists of | engineer who has confidence in his work the effect of such 

Tron eyebars.. 400 two abutments, four river piers, and a circular draw pier. | vibrations would probably not cause any alarm, but it does 

ss cepacia a red The maximum depth of water in the channel at low tide is | Seem possible that with a crowd on the bridge a panic might 


16ft. All of the piers and the Middletown abutment stand | easily be caused. As the ice piled up on the cutwaters blocks 
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2Oft. to 30ft. long, and several feet in thickness, the tremor 
of the whole structure was very apparent. This, of course, 
would be entirely avoided had the foundation been carried 
down to solid rock, which, of course, would have been a 
much more expensive construction. 

The, detail quantities of material in the various piers and 
abutments are given in the following table :— 


Middle: Ford Piers. Pier. Total 

40ft. piles, totalnumber.. — — .. 24 .. & 185 . 628 
Concrete, cubic yards .. — 55 55 
Riprap, cubic yards.. .. — — .. 180 210 242. 632 
Coping stone, cubic yards 33 ..2560 .. 60 by 74. 212 
Face work, cubic yards .. 333 .. 150 .. .. 237 400 .. 1831 
Body masonry, cubicyards 449 .. 189 .. — .. — .. 680 1218 
Total masonry .. .. .. 815... 419 .. 4048 


Erection.—There was no special difficulty met with in the 
erection of this bridge. The fixed spans were assembled on 
false work, and the draw erected in a similar manner with 
with the bridge open. There occurred two or three freshets, 
and some little timber work was taken out, but not a pound 
of steel was lost. The only time when any real anxiety was 
caused was near the end of the erection of the draw span, 
when a heavy freshet washed out the false work from one 
end. Fortunately, the work was all connected, though no 
riveting had been done. As will be seen from the photo- 
graphs, the draw is built without any fender pier, and the 
span is reversible, excepting that the railway track is on one 
side. The whole bridge, not including the rebuilding of the 
west abutment, and not including the earth filling at either 
end, cost about 180,000 dols. 

At tHe time this bridge was built, the chief engineer for 
the Berlin Iron and Bridge Company, the contractor 
for the work, was Mr. Charles W. Jarvis. The preliminary 
estimates, with number and length of spans, were determined 
in the estimating department of that company. The matter 
was then turned over to the writer, who was its assistant 
engineer. On going over the entire design, the writer found 
it necessary to change the form and outline of both the draw 
and the fixed spans, and to re-figure and re-proportion the 
members. He then proceeded to design the machinery, and 
all other structural details connected with the work. The 
fixed spans required twenty-five sheets of drawings, and the 
draw spans eighty-three sheets. Mr. Graves, of Hartford, 
was in direct charge of the foundation work, and Mr. John 
Devin was erection foreman for the superstructure. The 
owners of the bridge are the Middletown and Portland Bridge 
Company, for which Mr. F. I.. Wilcox is treasurer. The 
superstructure was designed by Mr. H. G. Tyrrell, Boston, 
Mass., engineer for the contractors. 


DOCKYARD NOTES. 


THERE has just been an epidemic of ship launching, and 
more is to follow. -It looks well on paper, but unfortunately 
a ship just after launching is of no more value than a ship 
on the stocks. Completion of ships seems the impossible 
thing now-a-days. Until the bubble of “contractor’s delays” 
is pricked, we fear this evil will continue and grow. The 
tale of contractor’s delays is practically a myth—the real 
cause lies in the rotten system under which our dockyards 
are administered. The principal defects are as follows :— 
(1) There are not enough dockyard officials to supervise 
things properly. (2) The dockyard men as a class are 
absolutely incapable of working in gangs—as, for instahce, 
bluejackets work. They can loaf in gangs, but that is the 
sum total of their abilities in the direction of concrete action. 
The blame does not lie much with the men, it is the system 
that is wrong. The average man works well as a unit; it is 
when he has to work as one of the many at the same job 
that he fails. He has had no education in this elementary 
subject. (3) All dockyard machinery is from twenty to fifty 
years out of date. Anything in the way of labour-saving 
machinery is at a discount—probably from political reasons 
as much as anything else. These are the real reasons why 
our ships are so behindhand. While we have been “com- 
song the Formidable, Elswick and other private firms 
psc laid down, launched, and completed ships for foreign 

owers. 


Le Yacht is running a series of articles on engineer officers 
in the various navies. 


From the same journal, in an article on our Arrogant class, 
we cull the following:—‘‘ The Friant has the same speed 
and an equivalent armament, with a displacement inferior by 
a third. The Pothuan, which has rather less displacement 
than the Arrogant, is both better protected—having a com- 
plete armour belt—and better armed. She hasten guns like 
the English ship, but in place of four 6in. and six 4°Tin. 
has two 7-6in. in armoured turrets and eight—this is a mis- 
print for ten—5-5in.” “However,” concludes Le Yacht, “the 
Arrogant is a fine ship, high upon the water, with a good 
ship-like appearance—l’aspect marin.” To this we may add 
that there are no ships in the Navy—save the Blake and St. 
George classes—which can steam like the Arrogants. They 
“eat coal,’ but they are flyers. 


In connection with Le Yacht’s comparisons, we may men- 
tion that the coal carried by the three types is as follows :— 


Name. Displacement. Tons of coal. 
Pothuan 5365 538 
Arrogant.. .. . 5750 500 


They carry coal in fine inverse proportion to their displace- 
ments. 


Etectric hoists are being fitted to the French cruiser 
Tage under reconstruction, and all wood has been replaced by 
metal and linoleum. 


Tur old German cruiser Princess Wilhelm is to be recon- 
structed. 


Tre French destroyer Pique on trials did as follows :— 
Five hours, 268 revolutions, equal 22°25 knots; one hour, 
298 revolutions, equal 25°58 knots. Some slight breakdown 
of machinery concluded the trial. 


Tur Jeanne d’Arc is being commissioned for her trials. 
She has been four years under construction. 


Ir is reported that the new Italian ironclads Regina Elena 
and Re Vittorio-Emanuele III, will not beexactly sisters. The 


Regina Elena will, it is contemplated, be given an extra 12in. 
gun in exchange for a certain amount of coal, an exchange 
worth making maybe. The dimensions, too, will differ 
slightly. However, we shall be dealing with these important 
and novel vessels at length in an early number. 


Tue Russian ship canal from the north of Finland to the 
Neva seems actually decided on at last. It is to take war- 
ships, but we fail to see the utility. The north coast of 
Finland is so far from any possible objective that all coal 
would be burnt before that objective could be reached. 
However, possibly Russia contemplates adding Sweden and 
Norway to her territories when a favourable occasion arises ; 
then bases would exist. 


A SWEDISH major—Unge, by name—has invented a new 
species of dynamite gun, said to fire accurately at 5000 yards. 
The motive power is said to be internal in the projectile, and 
somewhat on the rocket system. We accept the news with 
reservation. 


Tur U.S.S. Kearsarge, famous for her double turrets, has 
smashed up one of her 13in. guns owing to the premature 
explosion of a shell. Noone was hurt. We have not heard 
how they felt in the upper turret, which—in theory, at any 
rate—should have suffered somewhat. 


COAL ENGINE.—LANCASHIRE AND YORKSHIRE 
RAILWAY. 


WE illustrate on page 220 a very powerful type of engine, 
designed by Mr. Aspinall, for hauling mineral trains on 
the Lancashire and Yorkshire Railway. Loads of 1000 tons 
are actually taken with ease. The boiler is nearly the same 
as that of the great express passenger engines on the same 
line, which have already been fully illustrated and described 
in our pages. 

The following figures give the principal dimensions :— 
Cylinders, diameter, 20in. by 26in. stroke. Wheels, diameter, 
4ft. 6in. Wheel base, 16ft. 4in. Centre of leading to driving, 
5ft. 114in.; driving to intermediate, 5ft. 23in.; intermediate 
to trailing, 5ft. 2}in. Weight loaded: leading wheels, 13 tons 
2 ewt. 2 qr.; driving, 14 tons 1 cwt. 2 qr.; intermediate, 
14 tons 2 ewt. 3 qr.; trailing, 12 tons 9 cwt.; total weight, 
53 tons 15 ewt. 3 qr. Boiler, diameter, 4ft. 10in.; length, 
between tube plates, 15ft. Fire-box, length, 8ft. lin.; fire-box, 
width, 4ft. lin.; fire-box, high, 6ft. 3gin.; tubes, number, 239, 
outside diameter, 2in. Heating surface tubes, 1877 super- 
ficial feet; fire-box, 161°64. Fire-grate, 26-O05ft. Tender 
loaded, 30 tons 13 ewt. 1 qr. Tank, gallons, 2290. 


IMPROVED LIFE GUARD FOR TRAMCARS. 


Tur annexed illustration represents a new and simple form 
of automatic life guard for tramway use, which is being 
introduced by Gabriel and Co., of 4 and 5, A B Row, 
Birmingham. The sketch shows the apparatus in its two 
positions. 

The guard consists of a wire gate or frame A placed across 
the end of the car, and attached to this is the rod B connect- 
ing the gate with the guard C, which is placed underneath 


LIFE GUARD SHOWN IN TWO POSITIONS 


the car in front of the wheels and motor; on any object 
coming into contact with the gate it flies up underneath the 
car as shown, and automatically releases the guard, which 
falls at once on to the track to receive the object, and runs on 
the rollers H on the tramlines. On the platform of the car 
is a pillar E in which works the rod F, which is attached to 
the rod B by crank D, and in the event of the guard being 
brought into action, the driver is at once notified of the fact, 
and his hands are free to apply the brakes. Should he see 
an object upon the track, he can, by pressing the knee plate 
G, release the guard and bring it into action before the 
object strikes the gate. By this pillar arrangement the 
driver is enabled to reset the guard without dismounting 
from the car. The apparatus is the patent of Messrs. Wilson 
and Bennett. 


An Italian engineer has invented a machine by which 
marble statuary can be made automatically. From a consular 
report on the trade of Southern Italy, we gather that the machine 
works on the copying principle, and can do as much work in three 
hours as can be done by hand in this number of days. The machine 
can be driven by any kind of motive power, and consists of a hori- 
zontal rod having at one end a blunt wooden traveller, and at the 
other a steel gouge, both working vertically. The wooden traveller 
is made to follow closely the lines of the model, while the gouge at 
the other end makes vertical grooves down the marble. It cuts 
the marble as if it were cheese, the first time with a large stro 
tool, and subsequently with finer instruments, until the detail is 
finished with a gouge no bigger than a bodkin. The machine has 
been successfully tried at Carrara. 


HENRY CRIPPS MATHESON, 


Wr regret to learn that among the persons who peris 

in the wreck of the American liner, City of Rio Ferg 
was Mr. H. C. Matheson, M. Inst. C.E., the Chinese repre. 
sentative of Birch and Co., of London. He had been pre- 
viously and for many years in the employ of the Chinese 
Government, and was on his way to Hendon, where his 
mother resides. He was born and educated at Nottingham 
After receiving a mechanical engineer’s training he was for 
some time engaged at Handyside’s, Derby, and afterwards at 
Manlove and Alliott’s, Nottingham. He next went to China 
for Matheson and Grant. Entering the service of the Chinese 
Government, he lived for some years in Formosa, managing 
and constructing a railway from Tuatutia to Ki-lung. On 
his retirement, he received the Order of the Double Dragon of 
the second class. On his return to England he joined the 
firm of John Birch and Co., for whom he went to Egypt 
where he made preliminary plans for light railways in the 
Delta, now working with success, and also assisted Mr. Birch 
in projecting a ‘desert railway.” In 1899 he went out to 
China with Mr. Birch, and travelled up the Yang-tze to 
Chung-king, and across country to Canton. Going north. 
wards, he arrived in Tien-tsin just as the siege began, and did 
several weeks’ service as a volunteer. He returned to 
Shangai only to hear the sad news that Mr. Birch had been 
drowned in the Yellow River. After some months in China 
and Japan, he was returning to England by the Pacific route 
on board the Rio de Janeiro. 


LONDON WATER SUPPLY. 


Ir will be remembered that in our issue of the 8th ult. we 
drew attention to the Local Government Board inquiry into 
the new regulations proposed by the London water com- 
panies. The Committee appointed by the Local Government 
Board have held a number of sittings, and there has been a 
large amount of opposition to and public feeling against 
many of the suggested new regulations. Just as we go to 
press we learn that, at the commencement of yesterday's 
sitting of the Committee, it was announced on behalf of the 
water companies that they had determined, in face of the 
great opposition to the proposed regulations, to withdraw 
their proposals, 


CONTINENTAL NOTES. 


THE Roumanian Government has accorded a fifty years’ conves. 
sion to the Company for the exploitation of the State 
petroleum fields situated in the commune of Tazlan, arrondisement 
of Bistritza (Neamtz). 

A COMMITTEE has been formed for the study of a project for the 
piercing of the Fausille mountain, France, with a view to the con- 
struction of a direct line between Paris and Milan +/@ Geneva. 
Amongst the members of the Committee are Messrs Francois 
Deloncle, president, Hartman, Hersant, Ador, Trezza di Mureila, 
Couvreur, Bouniols, Duvan, and Marcel Mountier, secretary. 

THE Office of Public Works, Madrid, will on March 16th consider 
bids for the construction of a viaduct at Pino over the Duro on the 
line from Tonfria to that between Salamanca and Fermoselle, in 
the province of Zamora, Upset price, 415,809 pesetas, Bond, 
21,000 pesetas, 

AN adjudication will shortly be announced to take place at 
Millau, France, for the execution of the foundations, masonry 
work, &c., in connection with the new pumping station to be 
erected on the Cernon for the water supply of the Larvzac 
camp. Bids for other works and supplies will also be asked at the 
same time, such as trench works, supply and laying of conduits, Xc. 

THE work of constructing a new mill to be erected by France 
and Co. near Ferdrupt, France, has been entrusted to M. 
Dominique, Borotta, Thillot. 

THE Municipal Council of Syracuse, Sicily, has approved of the 
project of the engineer Angelis Francesco for a canalisation of 
water from the sources of the Ferita and Scerara rivers, situated 
in the Palazzo Adriano territory, to the town. It is understood 
that by spending a sum of 400,000 lire a supply of one million litres 
of water daily would be secured, which would be in effect equal to 
eighty-seven litres per day per inhabitant. 

M. Enrico Brayba, proprietor of the graphite and tale mines in 
the valley of the Germanesca, near Pinerolo, Italy, has presented 
to the Minister of Public Works an application for the concession 
of a derivation of water from the Germanesca torrent, with a view 
to the development of electric energy for the working of these 
mines and for other purposes. The probable cost of the necessary 
works is estimated at 245,000 lire. 

THE telephone service of St. Petersburg, which for nearly ten 
years has been worked by the Bell ——: will on November Ist 
next be taken over by the State. he new concession is for 
eighteen —_ The system at present includes 4400 subscribers ; 
and the State, with a view to largely extending the service, 
intends to reduce the annual rental to 55 roubles (£5 18s. 10d). 
The present network of wires will be replaced by a new 
installation capable of serving 34,000 subscribers. The overhead 
wires will be suppressed and replaced by underground conduits ; 
and public telephone booths will be installed throughout the city. 
These works are to be finished by 1904. 

A proJgct for the extension of the water-gas works of Berne, 
Switzerland, is at present under the consideration of the Town 
Council, with a view to producing 5000 to 10,000 cubic metres of 
gas daily. A gasometer of 12,000 cubic metres capacity is also 
contemplated. A vote of £10,000 will be required for the works 
of extension, and £10,680 for the construction of the reservoir. 

A prosect for a line of railway between Lons-le-Saulmer and 
Geneva, in connection with the proposed new route from Paris to 
the Simplon, has been placed before the French Geographical 
Congress, This line would traverse the principal chain of the Jura, 
and attain a height of 500 metres. The work of construction would 
entail a series of tunnels, of which the two most important would 
be 15,200 metres and 14,400 metres long respectively. 

Tue French Senate has approved of the project for the improve- 
ment of her military ports, and passed a vote of £6,554,840 for the 
carrying out of the various works which are to be finished inside 
eight years, 

M ve Rupper, engineer-in-chief of the Belgian State Railways, 
will shortly visit Berlin, to submit to the German railway authori- 
ties a project for a new line of railway which it is ae to 
construct between Litge and Aix-la-Chapelle vid Visé. The pro- 
posed new line would be considerably shorter than the present 
route, and would be built with a view to the ultimate adoption of 
electric traction, 


Rattway communication between Beira and Rhodesia 
haz been stop since February 14th, the Zambesi having over 
flowed its banks and flooded the line for a distance of twenty-one 
miles, In several places the line is said to have been washed out. 
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RAILWAY MATTERS, 


W«s are informed that Sir John Wolfe Barry has resigned 
his position as consulting engineer to the Metropolitan District 
Railway Company. 

DurinG the six months ended June 30th last twelve 
servants of railway companies were killed and 254 injured whilst 
coupling or uncoupling railway vehicles, 


Tur exact point reached by the Uganda Railway is to 
the south of Mount Londiani, leaving little more than 100 miles 
out of a total of 583 yet to he completed. 


Tur Board of Trade has, after modification, confirmed 
an order made by the Light Railway Commissioners authorising 
the construction of a light railway from Ormskirk to Southport. 


No fewer than 114 Bills dealing with such works as the 
construction of railways and tramways, street improvements, and 
other cognate matters, were read a first time in the House of 
Commons on Monday evening. 


“A s?RIKE is such a terrible weapon that while I am a 
trade union leader I will never use it if I see the remotest chance 
of quiet negotiations succeeding,” said Mr. Bell, M.P., the secretary 
of the Railway Servants’ Society, at a trade union dinner at Derby 
last week, 


In the United States during December there were 214 
railway accidents, by which 66 persons were killed, and 199 
injured, There were 101 collisions and 105 derailments. A 
general classification shows that nine accidents were due to defects 
of road, 28 to defects of equiy t, 58 to negligence in operating, 
13 to unforeseen obstructions, and 106 are ‘ unexplained.” 


A coMBINATION of lignite and petroleum is now largely 
used for fuel on the railways of Roumania, a special apparatus 
having been invented for the proper consumption of the mixture. 
In 1896 only 2200 tons of petroleum were consumed in the engines, 
but in 189) this rose to 15,200 tons ; while the consumption of 
lignite rose in the same period from 17,200 tons to 67,000 
tons, 

An order has been made by the Light Railway Com- 
missioners, and submitted to the Board of Trade for confirmation, 
authorising the construction of a light railway between Blackpool 
and Garstang. The proposed railway will open up some of the best 
agricultural land in the Fylde district, and bring it within easy 
access of the two trunk railways and of the Lancaster, Preston, and 
Blackpool markets, The total length of the line will be fourteen 


miles. 


Dvurinc the past week the Light Railway Com-, 


missioners held public inquiries to consider enpicctions for orders 
to construct the following light railways:—The Worcester (Ex- 
tensions) Light Railway, the Halesowen Light Railway, the Essing- 
ton Light Railway (Amending), and the Potteries (Extension) 
Light Railway. The Commissioners have decided to grant each of 
these applications, subject to certain modifications which will be 
made by them in the proposals of the promoters, 


Ir is stated that the directors of the Midland Railway 
Company have offered the post of general manager of the system 
to Mr. John Mathieson, of Melbourne, who has accepted it. The 
company’s present general manager, Mr. George H. Turner, is 
retiring at the age of sixty-five, after over half a century's ex- 
perience of railway work. Mr. Mathieson, who was formerly 
general manager of the Glasgow and South-Western Railway 
Company, is at present Commissioner of Railways in the Govern- 
ment of Victoria, a post which carries a salary of £3500 a year. 


Tue London and North-Western Railway Company 
has a scheme in hand for constructing a new dock at Garston at a 
total cost of £450,183, of which the actual dock works will require 
£37,795, and the *‘ cut” in front of Garston Decks a further sum of 
£72,388. The proposed dock will occupy a site mainly upon land 
already owned by the company, and partly upon the foreshore of 
the estuary of the river Mersey. It will extend for a distance of 
300 yards in a south-easterly direction from the south-east end of 
the company’s existing dock, known as the Garston Old Dock, and 
from north to south for a distance of 500 yards. The time re- 
quired for the construction of this dock is seven years, 


Tur promoters of the Bill for the construction of a 
railway from Fairford to Circencester, Gloucestershire, have 
deposited, for the information of Parliament, detailed estimates 
of the cost of this scheme, as proposed in the Bill for the present 
session, The scheme provides for the construction of a single line 
commencing at Fairford by a junction with the East (Gloucester 
branch of the Great Western Railway, and terminating at Ciren- 
cester by junction with the Circencester branch of the Great 
Western Kailway and with the Midland and South-Western 
Junction Railway. The total length of the projected railway is 
just over 9 miles 1 furlong, and the estimated cost of construction, 
according to the engineer, will be £74,995. 


Estimates have been deposited by the promoters of 
the electric railway scheme under the Solent, showing the cost of 
the undertaking. The railway, from its junction with the Lyming- 
ton branch of the London and South-Western Railway at Sway to 
its junction with the Freshwater, Yarmouth, and Newport Railway, 
will be nearly eight miles in length, of which about two miles and 
500 yards will be in tunnel under the Solent. The total cost of 
this scheme is estimated at £535,250, of which the tunnel section 
will cost £343,000. Throughout its whole length the railway will 
be constructed as a single line. The scheme is proposed to be 
carried out by an independent company with a capital of £600,000. 
It is hoped that one-half of this capital will be subscribed for by 
the London and South-Western Railway Company. 


Tue Ministry of Ways of Communications is about to 
consider the project of constructing a “‘ring railway” at St. 
Petersburg. ‘The project has been worked out by Engineer 
Balinski, and the cost is estimated at 190,000,000 roubles, or rather 
more than £20,000,000. The projected line is to be a double-track 
overhead railway from 5 to 10 metres above the streets, while alto- 
gether eleven bridges will have to be built across the Neva. This 
part of the project sounds rather startling in view of the difficulties 
experienced in bridging that rapid river. Probably reference is 
intended to the canals which, intersecting the capital, eventually 
flow into the Neva. One or more bridges might be thrown across 
the Neva eastwards of St. Petersburg, in the quarter which has 
been fixed upon for a new bridge to connect the Finnish railway 
system with that of the Empire, : 


Tue report of the Board of Trade by Major E. Druitt 
of his inquiry into the cause of the collision which occurred on the 
21st of December at Holbeck Station, on the Great Northern Rail- 
way, was issued on Monday. In this case a newspaper train ran 
into the rear of a goods train while the latter was moving slowly 
forward. Major Druitt says the collision was caused by the breach 
of block rules on the part of the signalman in accepting the news- 
paper train before he could set the road for it—that is, before the 
goods train running in front of it had cleared the points. The 
signalman stated in his evidence that he had occasionally adopted 
the same course of accepting a second train before the first was 
clear of the points to prevent delay of traffic, but this was no 
excuse, He had been on duty six and three-quarter hours at the 
time of the accident, 


NOTES AND MEMORANDA. 


TWENTY-SEVEN persons were killed in London during 
the past year by oil-lamp accidents, and the Public Health Com- 
mittee of the London County Council recommends the raising of 
the flash-point from 73 deg. to 100 deg, 


A comprnep harvester and thrashing machine is in use 
in the Walla Walla and Pelouze valleys, in the State of Washing- 
ton, U.S.A., which takes a 20ft. eut, weighs between 6 and 8 tons, 
and requires thirty-two horses to operate it. 


NoTWITHSTANDING that the electric are lamp has been 
in use largely for many years in Germany, there has in recent years 
been a marked increase in the number of incandescent gas lamps 
installed in the public thoroughfares in Berlin and Strassburg. 


Tue present situation of the Servian market is reported 
to be favourable for the importation from the United Kingdom of 
black iron-plate, which is purchased in large quantities from Austria- 
Hungary, The latter country offers this article at 22 kr. (183. 4d.) 
per 100 kilos, (1 ewt. 3 qr. 24°4 lb.) franco Belgrade, 


A part of Old London Wall has been discovered in the 
course of digging operations at the corner of Jewry-street, Aldgate, 
and Aldgate High-street. The fragment is believed to be the 
foundation of the two towers of Aldgate. It is from 8ft. to 10ft. 
— very solidly built, and was found about 3ft. below the ground 
evel, 


Tue dielectric strength of ice increases with a falling 
temperature, and is more particularly effective against intermittent 
currents or those alternating at high rates. ‘Tesla suggests insert- 
ing a transformer in a freezing jar, and has patented a system of 
underground conductors where the two mains are the flow and 
return pipes which carry a cooling material, the pipes themselves 
being buried in wet cement or water, in a trough. 


In reply to a question asked in the House of Commons 
the other evening, Mr. Arnold Forster said the number of Belleville 
boilers supplied to the Navy was 584, and the number on order to 
be supplied 1005. The boilers have been made or are being 
constructed by fourteen firms and in the Royal Dockyards at 
Chatham and Devonport. The amount of royalties paid in respect 
of these boilers is £141,470 up to the present. 


Accorp1nG to the latest German census returns the 
inhabitants of the Empire were employed in or dependent on the 
various industries as follows :—Industries including mines, 
20,253,241, or 39°12 per cent.; agriculture, 18,501,307, or 35°74 per 
cent.; trade and commerce, 5,966,846, or 11°52 per cent.; army and 
liberal professions, 2,835,014, or 5°48 per cent.; domestic service, 
886,807, or 1°71 per cent.; unoccupied, 3,327,069, or 6°43 per cent. 
The German Empire covers 211,168 square miles. 


Tue total trade of New Zealand for the year ending 
December 31st, .1900, is £23,888,707, the imports being £10,646, 096, 
and the exports £15,242,611. The increase of trade has been about 
£9,000,000 in the last five years. The increase in the exports is 
almost entirely due to increased production of wool and foodstuffs. 
The estimated population of the colony on the same date was 
810,536, inclusive of somewhat less than 40,000 Maoris and half- 
castes. The increase of population in the last five years has been 
72,000. 

Ir is frequently asserted by experienced agents that 
British metals would find a good market in Servia if that country 
could afford to take a better class of goods. Our manufacturers, 
however, cannot be acquitted of blame for their failure to make the 
most of their opportunities in iron and tin-plates, says a recent 
consular report. Galvanised iron plates are a sufficiently important 
article of importation. Although the sale of these plates depends 
entirely upon attention to packing and numbering, British goods 
seem. to be frequently sent to Belgrade without the slightest regard 
to this essential point. 


Tue thirty-hours’ trials at 300 and 1000 horse-power of 
the sloop Mutine, built and engined by Laird Brothers, having 
roved satisfactory, the vessel has been put through her eight 
ours’ full-power natural-draughttrial, with the following results :— 
Draught of water, forward, 9ft. 104in.; aft, 12ft. llin.; pressure 
of steam in boilers, 225°21b.; ditto in engine-room, 215°61b.; air 
pressure, ‘l17in.: vacuum, 26°4in.; revolutions, 206°5 per minute ; 
indicated horse-power, high, 483°9; intermediate, 428°8; low, 
577°9—total 1490°6 indicated horse-power ; speed by the patent 
log, 14°55 knots ; speed on the measured mile, 13°74 knots. The 
machinery and Belleville boilers worked satisfactorily throughout. 


LarGe drainage works, costing about £305,000, are 
about to be commenced in Alexandria. According to a consular 
report the sewage will be carried off by a system of collectors 
along the eastern shore of the town. This will involve the 
reclamation of a considerable stretch of land from the sea, and the 
creation of a fine promenade round the eastern harbour. The works 
will therefore not only bea great sanitary improvement, but will con- 
siderably embellish Alexandria, which, thanks to its natural position 
and climate, might easily be made a picturesque and attractive 
seaside resort. The contract for the works was given early last 
year to an Italian firm, which is required to complete the under- 
taking within five years. 

From an account of the gold-bearing regions of Servia 
published by Dr. Antula, Geologist of the Servian Mining Depart- 
ment, it appears that the waters of all the rivers and streams 
flowing from the Deli Jovan mountains into the Timok River are 
charged with gold. The alluvial deposits and hilly terraces are 
not very powerful, and it is only the portions situated immediately 
over the stony gabbro soil that are of any importance. The 
euphotide soils of the Sikolska and Salaska streams are the best 
known for their nuggets, which are also found along the Glogovacka 
River in a mass of white argil associated with gabbro shingle. The 
country in the region of Deli Jovan is the only part of Servia where 
deposits of gold have yet been found to exist in the serpentine 
formation. 


Warer power is utilised for the electric railway system 
of Minneapolis and St. Paul. The source of power is the upper 
Mississippi River. A dam has been constructed giving an 1Sft. 
fall. ‘Turbines developing 10,000 horse-power drive directly two 
1000 horse-power low-pressure direct-current generators, which 
supply the nearer lines, and eight alternators generati at 
3500 volts, which supply sub-stations at Minneapolis and St. Paul, 
the latter by a transmission line nine miles long taking 2000 horse- 
power at 12,000 volts. At the sub-stations the alternating current 
is reduced in pressure and converted into direct current. Of the 
10,000 horse- power developed by the turbines the motors in ordinary 
work only yield 5000 horse-power. The cost of power is but 14 per 
cent. of the total cost of operation. 


In the manufacture ‘of aluminium alloys containing 
aluminium, zinc, and copper, difficulty has arisen in providing a 
crucible which is not on Let against the alloy, but which will 
not injure it. Mr. A. McAdams, of New York, claims to have 
discovered a composition which will obviate the above objections, 
It consists of oxide of copper, and the oxide of manganese in the 
proportions of one part of the former to four parts of the latter. 
The mixture is used by mixing it with water to form a which is 
plastered upon the inner wall of the crucible to a depth of from 
din. to fin. Before the oxide of manganese is used for this 
purpose, however, it is fused, by submitting it to a temperature of 
2000 deg. Cent., after which it is reduced to a powder. The lining 
having been plastered in position, the crucible is dried and sub- 
mitted to a baking process, 


MISCELLANEA. 
Tue battleship Hood left Plymouth on Sunday to 


relieve the Ocean on the Mediterranean Station. 


Tue new first-class armoured cruiser Duncan will be 
launched at Blackwall on March 21st. 


As a protest against the boilermakers and platers 
making their own templates, the Shipwrights’ Society at Goole 
has withdrawn all its men from the shipyards. 


In view of the large number of shipbuilding orders 
placed by Russia in France, a news agency says it is proposed to 
appoint a Russian naval agent to reside permanently in Paris. 


THe Swansea and District Coalowners’ Association, 
at their monthly meeting, after idering the d ds of the 
workmen at four associated collieries for increased rates of pay, 
decided to make no change. 


Tue directors of the Cunard Company have elected as 
their chairman, in succession to the late Lord Inverclyde, Mr. 
David Jardine, previously deputy chairman. The present Lord 
Inverclyde was elected deputy chairman. 


An attempt is being made in Carlisle to induce the 
Royal Agricultural Society to hold its show in 1902 in this district. 
It may be remembered that the 1902 show will be the last country 
exhibition to be held by this Society. 


At the meeting of the Council of the Iron and Steel 
Institute, held on Wednesday, it was decided that the Bessemer 
gold medal for 1901 should be awarded to Mr. J. E. Stead, of 
at in recognition of the value of his researches in iron 
and steel. 


NeGotr1aTions have been broken off between Vickers, 
Sens, and Maxim, and the Cramp Midvale Companies of America, 
says the Sheffield Telegraph. 'The journal learns from a trustworthy 
source that the great English company has taken this céurse in 
consequence of a failure to obtain certain independent reports 
which it considers necessary before concluding a ‘‘deal ” of such 
magnitude. 


Tue work of constructing the new port for coasting 
vessels has been resumed in the northern part of the great road- 
stead at Cronstadt. ‘The stone to be used in laying the founda- 
tions is being taken from the bed of the Gulf of Finland, and 
consists of the débris of the partly-destroyed jetties, which were 
built in the early years of the eighteenth century. The authori 
ties expect that this harbour will be ready to receive shipping 
when the navigation re-opens in about two months. 


A Goop opening is said to exist for English capital in 
developing the asbestos deposits in the province of Quebec, A 
German and an American company are already operating there in 
addition to local companies, and nearly 3000 hands are employed, 
but the demand is ee excess of the supply, and the 
inquiry for asbestos is said to be constantly increasing. This form 
of mining is said to yield a very satisfactory profit and there seems 
every probability that the consumption will steadily increase, 


Ar a recent meeting of the Mersey Docks and Harbour 
Board Mr. Henderson asked what provision was being made for 
additional graving dock accommodation. Mr. Hughes said the 
question had been continually before the Committee, and was being 
considered by the engineer. They hoped to be able in a very 
short time to bring a proposal before the Board for a graving 
dock at the south end of the Brocklebank Dock, where the South 
Carriers’ Dock at present exjsted. It seemed likely they might 
have there a graving dock about 720ft. or 730ft. long at a compara- 
tively inexpensive cost. 


Mucu adverse criticism exists at Woolwich, says the 
Press Association, owing to the arrival from Aldershot of a 
number of quick-firing 15-pounder field guns made in Germany. 
Half of the guns issued have been returned to Woolwich as 
disabled. They have broken axle trees, damaged carriages, 
defective breech mechanism, and when fired kick or recoil in an 
objectionable manner. The recoil has no effect on the aim 
velocity, or range of the projectile, but it has a very destruc- 
tive effect on the carriages. Steps are being taken at the Royal 
Gun Factories with a view of ascertaining if the damage and 
defects can be made good. 


Tue Royal Agricultural Society has now issued the 
prize sheet for live stock, poultry, produce, implements, &c., at 
the country meeting of the Society to be held at Cardiff from 
Wednesday, the 26th of June to Monday, the Ist of July next. The 
total value of the prizes offered—exclusive of champion prizes and 
medals given by breed societies—is £6110, of which £936 are con- 
tributed by the Cardiff Local Committee, and £350 by various 
breed societies. In the implement department the Society will 
offer prizes of £40 and £20 for portable oil engines, and prizes of 
the same amounts for agricultural locomotive oil engines, with a 
prize of £15 for small ice-making plant, suitable fora dairy. The 
entries for these classes close on March 15th. 


Tue tonnage launched by Scottish shipbuilders during 
February is by far the heaviest output for the corresponding month 
in any year, and the same remark holds true of the output for the 
two months of the year now passed. The figures, however, are 
not significant in any direct sense from a trade point of view. They 
are explained by the presence in the returns of the two first-class 
cruisers Good Hope and Bacchante, | hed on the same day, 
and swelling the output by no less than 26,100 tons displacement, 
so that without them the output would have been nothing 
abnormal. For February the figure is 61,600 tons, as compared 
with 13,980 tons last month, and 29,500 in February of last year. 
Clyde builders alone are res ible for 60,000 tons of the February 
output, and the Forth and for the remainder. 


SPEAKING at a meeting of members of the South 
Staffordshire iron and coal trades held in Birmingham the other 
day with reference to the scheme for supplying Mond gas in the 
district, Sir Alfred Hickman, M.P., said, unless he was misinf 
as to the results obtainable, he should in the course of a very short 
time ‘‘scrap” the whole of his steam engines and boilers, though they 
were put down at very great cost, and substitute the Mond system. 
The gas produced by this process was not only suitable for driving 
but for heating. The cost of fuel as compared with the old plan of 
using coal in the mill furnaces was only one-fourth, and there was 
a great increase in the yield, as there was no oxidising flame. 
Besides, there was a very large saving in the wear and tear of the 
furnaces themselves and in labour, while the quality of the material 
produced was greatly improved. 


A smart piece of work was accomplished at Stockton, 
when on Thursday, the 21st ult., the large steel screw steamer 
Heathburn left the shipbuilding yard of Craig, Taylor, and Co., 
on her first voyage. The dimensions of the vessel are 372ft. by 
48ft. by 30ft. llin. depth moulded to spar deck. She has been 
built to Lloyd’s highest class, and is constructed to carry 7100 tons 
deadweight, and has a bulk capacity of 8500 tons. The machinery 
has been constructed by the North-Eastern Marine Engineering 
Company, Limited, Sunderland, the cylinders being 26, 42, 68, by 
48; three large steel boilers working at 1801b. pressure. This 

hi was shipped and steamed back to the shipyard in five 


days. The vessel was only launched on the 4th February, and 
left for New York, under the command of Captain Ketley, on the 
2lst, the work thus having been finished in fifteen working days 
from the date of launching. 
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therefore, request correspondents to keep copies. 


REPLIES. 


J. A. M. (Whitehall).—Your letter is receiving attention. 

R. L. (Gorlitz).—We regret that we pcssess no further information than 
that contained in the article, which appears fairly complete. 

J. G.—We have not published any detailed plans of torpedo boats, nor do 
we know where you can procure them. Builders are very naturally 
reticent. 

F. H. T. (Asheville, N.C.).—We do not think you will find any opening 
in this country better than those available in the United States. It 
would not be prudent to leave America on the chance of employment 
in England. 

Worksuop.—In our opinion the tenement upon which the > 
to stand should be rated to the extent of the increased value caused by 
the addition. So long as the rateable value of the premises is increased 
by the addition of the workshop, whether movable or not, the increase 
is, we think, chargeable. 

Sesvt (Birmingham) —We do not know of any book which contains the 
information you need. A good treatise on the construction of furnaces 
of all kinds has yet to be written, and would satisfy a want. Generally 
speaking, there ought to be no difficulty in getting a good heat over a 
length of 2ift. in a reverberatory furnace ; with blast furnace gas you 
can get a flame 40ft. long. If you will say more precisely what your 
difficulty is, we shall be happy to help you as far as we can. 

J. 8. (Airdrie).—(1) If you send the description of your winding drum 
we shall be happy to express an opinion as to its merits. (2) The 
silent blow-off as fitted in Clyde boats is simply a cock on a pipe which 
goes over the side and under the level of the water. This is opened by 
the engineer when the main engines are stopped. Very little adjust- 
— is required to keep the pressure just under that at which the 

valves will lift. ere are numerous ‘‘ silencers ” in the market. 
ro ve A a box filled with bullets, into which the steam discharges. 


INQUIRIES. 


WIRE-COVERING MACHINES. 
Sir,—Will any reader give me the names of makers of wire cotton and 
silk-plaiting machines 
Manchester, February 27th. J.L. 


AERIAL TRAINS. 
Sir,—Can any reader oblige me with the names of makers of Otto's 
aérial trains and Jordan's head gear? 
Loudon, February 27th. A. E. 


BELL TRAPS. 
Sir,—-Can any reader tell me what is the age of the common bell trap, 
who invented it, and was it patented’ 
Chancery- lane, February 28th. J. 


ENGINES ON THE HIRE SYSTEM. 
Sik,—Can any reader give me the names of any gas engine builders 
who supply engines on the hire system ? 
February 27th. A. W. 


WALRUS LEATHER. 


Sir,—Your “ Directory ” came duly to hand, and I thank you for same. 
In looking over this, I failed to find the list of manufacturers of walrus 
leather. e best gins for the sea island cotton raised in this vicinity 
are made in your country, and we know also that the best walrus leather 
is imported from there. We would thank any reader who gives us the 
names of the dealers and tanners in this leather, as we believe that the 
principal dealers are located in your city. We might say that this leather 
is used for covering rollers on the cotton gins. 

Charleston, 8.C., February 9th. M. B. B. 


MEETINGS NEXT WEEK. 


Tur Roxtcen Socrety.—Thursday, March 7th, at 8 p.m., at 20, 
Hanover-square. Ordinary General Meeting. 

Tue InstiTvTION oF ELectricaL Irish Section.—Thurs- 
day, March 7th, at 8 p.m. Visit to the Dublin United Tramway Com- 
pany’s power station at Ringsend. 

Tae InstirvTion or Evectricat Encingers.—Thursday, March 7th, 
at 8 p.m., at the Institution of Civil Engineers. Paper, ‘‘ Insulation on 
Cables,” by Mr. M. O'Gorman, Member. 


Society oF Enoingers.—Monday, March 4th, at 7.30 p.m., at the 
Royal United Service Institution, Whitehall. Paper, “* Notes on certain 
Details of Drainage Construction,” by Mr. Gerard J. G. Jensen. 

anp District INsTITUTION OF ENGINEERS AND Naval ARCHI- 
TEcTs.—Tuesday, March 5th, at $8 p.m., at the Technical School, Park- 
street. Discussion on ‘‘ Marine Engine Governors,” introduced by Mr. 
W. H. Brodrick ; ‘‘ Pneumatic Tools,” introduced by Mr. A H. Tyacke. 

Tar InstiTvTION oF JuNIoR March 7th, at 
8 p.m., at the Westminster Palace Hotel. Third Lecture of the Course 
on ‘‘Works Management,” by Mr. A. H. Barker, Wh.Sc.—Saturday, 
March 9th, at 83p.m. Visit to the Southall Station of the Brentford Gas 
Company, to inspect the carburetted gas plant, inclined retorts, &c 

Tue InstiTvTION oF CiviL — Tuesday, March 5th, at 

P Ordinary meeting. Paper to be discussed, ‘The Rotary Process 
of Cement Manufacture,” a Mr. W. H. Stanger, M. Inst. C.E., and 
Mr. Bertram Blount, Assoc. Inst. C.E., F.C.S., F.1.C.—Friday, March 8th, 
atSp.m. Students’ meeting. Paper’ to be read, “Sewage Treatment,” 
by Mr. Charles Johnston, Stud. Inst. C.E. 

Society or Arts.—Monday, March 4th, at 8 p.m. Fourth Cantor 
Lecture on “The Bearings of Geometry on the Chemistry of Feriaenta- 
tion,” by Mr. W. J. Pope.—Tuesday, March 5th, at 8 p.m. Applied Art 
Section. Paper, ‘‘ Early Playing Cards and their Decoration,” by Mr. 
Richard Steele.—Wednesday, March 6th, at 8 p.m. Ordinary meeting. 
Paper, ‘‘ Modern Artillery,” by Lieut. Arthur Trevor Dawson, late R.N. 
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ONE HUNDRED AND TWENTY MILES AN HOUR. 


Tue Berlin correspondent of the Standard announces 
the setting on foot of a scheme for the construction of an 
electric railway to unite Berlin and Hamburg. The speed 
is to be 120 to 150 miles an hour. A train consisting of 
two coaches only, the leading coach apparently containing 
the motors, is to start from either end every six minutes. 
So far as we can gather from the somewhat confused 
description before us, the line is to be of very special 
construction, and of broad gauge. We are told that 
“the Berlin-Hamburg line will probably be the first 
electric express railway, and will run in a direct line, 
as far as possible. It will cut eleven other lines, and 
mostly cross districts where land is of little value. The 
embankment of the line is to be 6 m. high, 16 m. broad 
at the top, and 34m. below. Beside this there will be 


arallel roads and ditches on each side, and the entire 

readth will cover 45m. or 50m. All roads and other lines 
will go over or under the embankment, to avoid the 
necessity of level crossings.” The power station will be 
constructed on the bank of the river Elbe, and the total 
cost is estimated at £7,000,000. 

It will be seen that we have here our old friend tke 
Liverpool and Manchester direct high-speed line, with 
some important differences. [Far from the new line being 
on the mono-rail system, it will probably revert to the 
old broad gauge of 7ft., while the speed is considerably 
higher than that contemplated by Mr. Behr. It will 
possibly have been forgotten that the Manchester-Liver- 
pool Bill was thrown out, not because any doubt was 
raised as to the possibility of attaining the proposed 
velocity, but partly because no proper provision appeared 
to have been made for stopping the trains. That is to say, 
the Parliamentary Committee were not satisfied that 
enough brake power could be provided. The same 
difficulty will, of course, turn up again with the Brussels- 
Hamburg trains to an aggravated extent. Indeed, the 
problem presented by high-velocity trains is so interesting 
that we do not apologise for repeating some things 
which we have already said concerning the Liverpool- 
Manchester scheme. 

It is often said that the opposition raised to schemes 
for running trains at 120 or 150 miles an hour is in no 
wise better based than the objections formerly urged 
against the speeds now daily attained on our railways. 
Those who argue in this way, however, do not appear to 
have fairly grasped the facts. There is really a limit to 
the speed which can be attained with safety on normal 
railways; and that speed seems to have been very nearly 
reached already. Without going over too much ground, it 
will be enough to point out that the work stored in a 
moving train, and which must be taken out of it before it 
can be brought to rest, varies not as the speed, but as the 
square of the speed. In other words, the resistance of 
the brakes remaining a constant, a train moving at 120 
miles an hour would run four times as far before it 
stopped, and in just double the time, that a train running 
at 60 miles an hour would require. If the whole distance 
to be traversed is short this becomes a very important 
matter. Let us, for example, suppose that on the Liver- 
pool-Manchester line the speed was to have been 120 
miles an hour, and that five minutes were allowed for the 
getting up the speed and five minutes for letting it down 
again. As the average velocity would be 60 miles an 
hour during these two periods, the distances would be 
five miles at each end of the trip; and as the whole 
length of the run would have been, say, 30 miles, only 20 
miles would be traversed at full speed. That is to say, 
but two thirds of the complete distance. It would be 
almost essential, therefore, to provide very great power to 
do the work of acceleration, and very great brake power 
to effect retardation, because there would not be 
more, perhaps, than two miles available at each end; 
and this circumstance greatly augmented Mr. Behr’s 
difficulties, and led, indeed, as we have seen, to the 
rejection of his Bill. But the Berlin-Hamburg line 
is far better off. The distance between the two cities, as 
the crow flies, is about 160 miles; and if from this we 
deduct five miles for acceleration, and the like distance 
for retardation, the 10 miles so worked will not represent 
an important percentage of the whole run. We should 
have 150 miles run at 120 miles an hour, and 10 miles at 
60 miles an hour; the whole distance between the two 
cities being covered in one hour twenty-five minutes. 
We shall show in a moment that, working in this way, no 
extravagant amount of brake power would be required. 

So far as can be seen, the track would follow the valley 
of the Elbe, which runs in nearly a straight line from 
one city to the other. No curves other than those of 
very large radius would be needed, nor, indeed, would 
they be admissible. The curves which can be used safely 
at speeds up to 60 miles an hour or so would not 
be permitted on a line worked at 120 miles an hour. 
A very great elevation of the outer rail would be essential, 
and this would be dangerous if the train had from any 
cause torun round the curve at a moderate velocity. It 
would be liable to run off to the inside of the curve. It 
is not, we think, necessary to go into any discussion of 
the effects of centrifugal force, simply because the 
presence of curves on the line is absolutely prohibited, 
unless, as we have said, they are of enormous radius. 
Indeed, it may be taken for granted that extremely high 
velocities can only be attained on lines nearly, if not quite, 
straight; for even if special arrangements in the shape 

of guard rails and such like, effectually kept the train on 
the metals, the passengers inside would be put to extreme 
inconvenience, and would even run some risk of being 
violently flung from one side of the carriage to the other 
when the train entered or left the curve. Assuming, 
then, a straight road, almost level, we can proceed to 
consider what, under favourable conditions, would 
probably be the power required to work the trains. 

Taking the full speed as 120 miles an hour, and allow- 
ing five miles for acceleration and five miles for retarda- 
tion, very little calculation is necessary to show us that, 
when moving at 120 miles an hour, or 176ft. per second, 
each pound of train represents 484 foot-pounds. Putting 
this in another way. If we suppose that the rails were 
turned up on a long sweeping curve to a vertical 
position, then the whole train would rise to a height of 
484ft. before itcametorest. Or to put this in yet another 
way, let us suppose that the coefficient of adhesion 
between wheel and rail is one-fifth, and that the brakes 
suddenly locked all the wheels of the train, then the train 
would run a distance of 484 x 5 = 2420ft. before it would 
stop. But allowing, as we have said, five miles and 
five minutes at each end for acceleration and retardation 
—and much less would not, we fancy, be relished by the 
passengers—we find that a tractive effort of about 42 lb. 
per ton over and above all the effort required to overcome 
the resistance of the road and the air would be needed to 
get up the required velocity. This represents about 5 in- 
dicated horse-power per ton at the average speed of 60 miles 
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anhour. The amount of the train resistance at the highest 
speed we are quite unable to calculate for lack of 
data. At 60 miles an hour it would probably be under 
20 lb. per ton. This is to say, that about 7°5 indicated 
horse-power per ton would be required. If the total 
weight of the train were 50 tons, this gives us 875 horses 
as the least power of the motor. It is very improbable that 
the work of acceleration or retardation could be repre- 
sented by a curve nearly a straight line. It is certain 
that the rate of acceleration per second would fall off, and 
thus the effort of the motor would be equalised. As 
the road resistance augmented the acceleration would 
diminish. To the objection that a motor of the required 
power could not be made which would run cool, it may 
be replied that electrical engineers would get over the 
difficulty by sub-dividing the power, and that in any case 
the run would last so short a time that the risk of burning 
up the armature would be minimised. 

Turning now to the retardation, it will be seen that an 
effort of 42 lb. per ton by the brakes would call for nothing 
in any way special. Indeed, it would be possible to pro- 
vide sufficient brake power to pull up the train within a 
distance of a mile. But forthe comfort and safety of the 
passengers it would be unwise to attempt this. Neither 
electrically nor mechanically, then, do we see that there is 
any valid objection to the scheme, always provided that 
an adequate road can be made, and sufficient time 
allowed at each end for getting up and letting down 
speed. But an accident on the road brought about by a 
broken axle, or a broken rail, or a wandering cow, would 
have dreadful results. At speeds of 120 miles an hour 
brakes would be useless to avert catastrophes, unless the 
drivers were provided with telescopes to enable them to 
see some miles ahead. The worst feature of all schemes 
for high speeds is that they do not take sufficient account 
of the fact that trains cannot possibly be worked with 
safety under normal conditions of signalling. As we have 
said, and assuming that brakes are not better than they 
are now, every distance traversed after the brakes are 
put on on a normal railway will have to be multiplied by 
four on the high-speed lines. What this means railway 
men will understand. Again, even the best instantaneous 
brakes that can be fitted to a train have their limits. 
Whatever may be done in an emergency, it will not 
answer to stop a train in regular work with a violence 
little short of a ccllision in its effects on the passengers. 
A long straight line like that from Berlin to Hamburg 
may well be worked at an extravagantly high speed. But 
the promoters may rest assured that a time interval of 
six minutes between trains moving at 120 miles an hour 
is altogether too short for safety. No railway manager 
would run trains at even sixty miles an hour with a time 
limit of but three minutes between them, and that is the 
equivalent of six minutes and 120 miles an hour. 


SUBMARINE BOATS, 


Ovr excuse for writing once more about submarine 
boats is two-fold. In the first place, their construction 
and use constitute the most important subjects in con- 
nection with navies which for the moment can be 
discussed. In the second place, we gather from com- 
munications which we have received that our attitude 
concerning the present and future of the submarine boat 
is misunderstood. We have endeavoured to be explicit 
on the point. We believed that we had been clear. It 
has been said, however, by an eminent parliamentary 
speaker that the only way to convince an audience was 
to repeat the same statement over and over again, if 
possible, changing the method of presenting the argument. 
Following this rule, we must, we fear, goover old ground, 
but we shall endeavour, at all events, to use different 
language. 

We have stated that it is wholly unnecessary for the 
British Admiralty to do what the French Government is 
doing and has done; and we have said this because 
nothing done recently in France has supplied valuable 
information, or served to promote the development of 
the submarine boat on useful lines. One correspondent 
claims for the American boat Holland a large measure of 
success. We say of the Holland what we have just said 
of such vessels as the Narval, the Morse, or the Gustave 
Zédé. We hold that it would be a waste of time and 
money for the British Admiralty to construct boats in 
any way resembling these in detail. They demonstrate 
nothing that has not already been known; but such 
vessels in no way represent the limit of submarine 
warfare. There are far more promising directions 
in which to work; and we shall not be surprised if, 
say in six months, we are able to announce that the 
Admiralty has been for over twelve months carrying on 
investigations and making experiments with a secrecy 
which is at once essential, and has been preserved with 
all but complete success. The directing of a submarine 
boat is not, perhaps, wholly dependent on an eye, a com- 
pass, or a gyroscope. The resources of physical science 
have not been exhausted by either France or the United 
States, and there may be surprises in store in the future 
for those who are all impatience in the present. 

It is clear that many people believe that such a suc- 
cess has been achieved in France that the naval supre- 
macy of this country has been already compromised. 
They are, however, quite unable to say precisely what 
that success is, how far it is novel, and whether it is or 
is not conclusive. Its nature is, we think, very easily 
stated. It has been proved that a vessel can be sub- 
merged; that she can move about under water; and 
that she can discharge torpedoes. But this much has 
been known for very many years. We shall not confine 
ourselyes to mere experiment, but speak of what is of 
more importance, the use of the submarine boat in 
actual warfare. If our readers will turn to our issue 
for February 1st they will find an interesting article 
treating of early attempts of this kind. More recently, 


that is to say, in 1861 or 1862, a submarine boat was 
built at Charleston, and used against the Federal block- 
ading fleet. 


She was propelled by a screw turned by eight 


men, while a ninth man discharged a torpedo. While 
experimenting with her, no fewer than twenty-seven men 
were drowned. Then she was tried as a surface boat 
with her hatches open. She attacked and sunk the 
United States ship Housatonic with a torpedo, and was 
herself sunk by the column of falling water thrown up by 
her own torpedo, and five more men were drowned. 
There is no trustworthy evidence that any of the 
Nordenfeldt boats ever fired a charged torpedo intended to 
hit anything. The measure of success in this direction 
attained in France goes no further than the point which 
had already been reached, even assuming the results 
of experiments are as satisfactory as the French Press 
would have us believe. Granting that the submarine 
boat can descend and move under water, that, in fact, 
we do possess a tool or instrument of war, let us ask, 
what proof is there that this tool can be used to 
good effect? So far the answer is that no proof 
exists. The French Admiralty are necessarily silent as 
to what has been done. There is no official evidence 
available. It has been stated by M. Lockroy that 
one of the French boats has discharged a torpedo 
at a fixed target and hit it. But it is evident that 
it is one thing to take a submarine out of harbour in 
still water, move her within easy striking distance 
of a target, submerge her, and then fire a torpedo. 
The wonder would be if the torpedo missed the target. 
But impressive as such an experiment would no doubt 
be to French newspaper reporters, it would not for 
a moment deceive French naval experts, who would, 
of course, maintain official silence, no matter what 
they thought. The conditions have nothing whatever 
in common with those of naval warfare. Battleships 
attacking a port would be in constant movement, steam- 
ing past it and shooting—in this way greatly adding 
to the difficulties of the besieged. How would the slow, 
blind submarine boat discharge her torpedoes with any 
hope—we shall not say certainty, for that is out of the 
question—of hitting one of the attacking ships? How 
great would be the risk that she would run of being 
smashed by some of the projectiles falling into the 
sea. If a blockading fleet lay at anchor the patrol 
boats would be incessantly on the look out; and even 
if the submarine succeeded in eluding them, she would 
find all the torpedo nets down. It is a noteworthy fact 
that no French naval authority has as yet said one syllable 
as to the conditions which submarine boats must satisfy 
if they are to be useful. Noone supposes that they can 
ever operate far from a base, whether that base is a 
warship or a port. It seems obvious that the best field 
for the operations of a submarine boat is in the mouth of 
a navigable river, or in the entrance to a port or harbour. 
But for the defence of such places we already have mines; 
and failing these, can the submarine boat effect anything 
that the Brennan torpedo cannot do? Judged by the 
standard of actual warfare, it may be reaffirmed that the 
French boats have up to the present achieved nothing. 
We do not say they have been tried as engines of destruc- 
tion and failed; but simply that, for some reason best 
known to the authorities, they have not been so tried. 
If they had been and succeeded, the French Press would 
ring with the news. It is not enough that a vessel shall 
descend below the surface, and remain there moving 
slowly about for some hours ; she must be able to hurt 
something ; to sink an enemy's ship. We do not assert 
that the French boats cannot do this; we do say that they 
have not as yet given the least shadow of proof that they 
could do it under the conditions of actual naval warfare 
except by chance. 

To do those who most favour the submarine boat 
justice, they do not pin their faith on France. They 
direct our attention to the Holland. We give this week 
the report of Rear-Admiral Charles O'Neil, U.S.N., Chief 
of the Bureau of Ordnance, to the Committee on Naval 
Affairs of the House of Representatives, on the Holland. 
Regarded as a statement of facts, it will go far to dispel 
certain illusions entertained in this country. It is, we 
think, impossible to dismiss this report as the production 
of a man at once ignorant and prejudiced. No more 
eminent authority can possibly be had; nor does he 
stand alone. MRear-admiral Melville, chief of the 
Bureau of Steam Engineering, holds similar opinions. 
Against these are the views of Rear-Admiral Hichborn, 
Chief Constructor United States Navy. But one or two 
extracts from the evidence will suffice to show that he 
favours submarine boats, not so much because he is sure 
that they are really good for anything, as because he 
thinks they could comfort nervous people. Asked if he 
thought two submarine boats for each port in case of war 
would be enough, he replied that they would not, but 
“They would be a help to nervous people. We had a 
little experience of that during the last war. The people 
along the New England coast raided the Navy Depart- 
ment from morning till night for old monitors that had 
been condemned more than thirty years; and we took 
them down there, and the people kept quiet after 
that. The submarines would be as good a cure 
for nervous prostration as anything you could get.” 
It seems to us that just the same end would be 
answered by an official assurance that the submarine 
boats were really there, whether they were or not. 
The ethics of the case are scarcely affected by 
the presence or absence of a craft which could do 
nothing in any case; nor, even supposing the boats were 
efficient, does Admiral Hichborn propose to do anything 
with them at all approaching in magnitude that intended 
by a section of the French Press. Admiral Hichborn’s 
views are very modest indeed by comparison: ‘‘ My view 
would be to keep them in the harbours. You would find 
the people of New York very restive if you undertook to 
take their submarine boats away, except to go outside a 
short distance, perhaps. They Would not need to ‘cruise 
up and down the coast, or anything of that kind. 
Harbour defence is what you want them for.’ 

Concerning the Holland we need not say more at 
present. One word of particular explanation is, however, 
necessary. It will be seen that she has on no fewer than 


four times burned up the armature of her motor. It may, 
no doubt, be urged in extenuation that it was not a good 
armature. Yet the fact will remain that all armatures 
heat, and that, as set forth recently in our columns by 
Mr. Sprague, it is simply a question of time how soon 
they will be burned, unless special precautions are taken 
to keep them cool. This is next to impossible on board 
a submarine boat, and this fact greatly limits the amount 
of power that can be made available for propulsion. 
Some device may be hit upon to get over this difficulty, 
but it has not been hit upon yet. 


THE NEED FOR INLET VENTILATION. 


Durina the short period of two months three fatal 
eases of poisoning or suffocation by gas burnt in in- 
sufficiently ventilated gar have been reported in 
the English Press. The first of these was at Hammer- 
smith, where a lad was killed by carbon monoxide 
emitted from a geyser placed in a bath-room without a 
flue. The second was at Newton-le- Willows, where a man 
was drowned in a bath after he had previously been 
rendered unconscious by the atmosphere of a bath-room 
which also contained a geyser erected without a flue. 
The third was at Bath, where a maidservant was sufio- 
cated in her bedroom by a warming stove fitted with an 
inefficient flue. Each of these cases is specially interest- 
ing; each was somewhat different in operation ; all teach 
one lesson—a lesson that ought to have been learnt long 

0. 
hs Hammersmith the geyser had luminous flames, yet 
as post-mortem evidence proved, it evolved sufficient car- 
bon monoxide for its combustion products to be specifically 

isonous. The possibility of this happening has been 

nown to chemists for years; but many “ practical men" 
still assert or believe that monoxide can only be produced 
in quantity from a non-luminous flame. At Newton-le- 
Willows the mechanism of death was more involved. 
Post-mortem evidence showed death by drowning; yet 
the victim’s head was found above the level of the water 
in the bath. It is supposed that he was overcome by the 
noxious atmosphere of the bath-room, collapsed with his 
head under water, was drowned, and then was partially 
lifted upwards by the action of rigor mortis, which super 
vened in the necessary but rather unusual position. Such 
is the explanation which satisfied the doctor and the 
coroner, and we may leave it at that; an alternative idea 
which will occur to anyone who has not had an oppor 
tunity of inspecting the bath is that the valve on the 
waste pipe was leaky, and that the water fell from above 
to below the level of the victim’s mouth and nose between 
the time of death and the time when the body was dis- 
covered. It is important to observe that the bath-room 
window was found open. At Bath the room had a 
capacity of 1300 cubic feet, no chimney, and its door and 
window closed. The girl went to sleep with the stove 
alight and burning at the probable rate of 12ft. of gas 
per hour. When she was discovered dead in the 
morning, the gas was extinguished, but was still escaping 
unburnt from the stove. This stove was of a well-known 
make, excellent of its kind; it had an outlet which was 
connected to some undescribed species of flue. Here 
the gas manifestly continued to burn till it had loaded 
the room with its waste products to such an extent that 
the air would no longer support combustion—an event 
which, assuming the door, window, and flooring, &c., to 
to be absolutely air-tight, would occur in about five hours. 
The foul air overcame the girl in about six hours, put out 
the flame of the stove, and then the raw gas escaped till 
morning and suffocated or poisoned the helpless 
sleeper. 

Beyond mentioning over again the facts that 1ft. of coal 
gas requires about lft. of oxygen for perfect combustion, 
therefore vitiates 5ft. of air, and evolves nearly 0° 6ft. of 
carbon dioxide ; that roughly 1ft. of gas per gallon of water 
is needed in the preparation of a warm bath by means of 
a good geyser; that man cannot safely breathe an atmo- 
sphere containing more than 0°1 per cent. of CO, for any 
length of time, while the proportion of 0°5 per cent. is 
quickly harmful ; and that any form of stove in which the 
actual flame is brought in contact with relatively cool 
bodies, whether that flame is luminous or atmospheric, 
may emit carbon monoxide as well as the inevitable 
dioxide ; beyond these elementary data we do not intend 
to pursue the chemical aspect of the question. It must 
be taken as a fundamental principle of hygiene that in 
bedroom, bath-room, dwelling-room, or kitchen, each and 
every gas stove must be fitted with an arrapgement which 
carries the products of combustion into the outer atmo- 
sphere. Even the “ practical man” never ventures to deny 
this proposition in plain language. He only protests that 
a spare chimney of the house is not always available in 
the corner of the room where the stove ‘or boiler is to be 
placed; that if he erects a flue, sometimes it will not 
work; therefore, forsooth, it is better to omit the flue 
altogether, and request the user to open his window top 
and bottom. If he does not want to open his window, let 
him put in an outlet ventilator, and trust that the wind 
will never blow it shut at the critical moment. Ofcourse 
a short flue designed and erected by an ignorant amateur 
or a rule-of-thumb workman does not always produce the 
desired up-current of air; sometimes it yields a distinct 
down-draught, more often it is almost idle. To design a 
trustworthy ventilating shaft outside a tall house with 
other houses close at hand, with sloping roofs in all 
directions, with currents of air and wind blowing in different 
ways at the same time, is a matter requiring much skill ; 
but it can be done. Occasionally the difficulty is really 
to prevent an actual downward current of air in the 
chimney, for this may be determined by a variety of cir- 
cumstances. The flue may act as the short leg of an 
inverted syphon, of which one of the brick chimneys of the 
house is the long leg. Sometimes the long leg may be the 
well staircase of a lofty building. Much more frequently 
the flue is merely inoperative because, although it works 
satisfactorily as the long leg of asyphon when itis given a 
fair chance, when the doors and windows are closed, no 
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alternative short leg—no air inlet that is—has been 
provided: 

A striking illustration of the way in which the central 
staircase or lift-well of a tall block of offices or flats will 
sometimes act as a regular exhaust shaft to the whole 
building has come under our notice at the moment of 

nning these lines. It occurs in a well-known spot in 
central London where the house contains four or five 
floors of offices. When the tightly fitting swing doors 
leading from the street into the main hall are closed, the 
current of air rising through the stair-well is sufficiently 

powerful to overcome the up-draught of any chimney 
heated by an open coal fire on the ground floor ; and when 
the door leading from the inside hall to one of the offices is 
opened, all windows in that office being shut, the suction 
of the staircase draws air and smoke down the private 
chimney, through the office, out of the door, and up the 
public staircase. When the hall-to-office door is closed, 
the fire burns and the chimney draws sufficiently well; 
presumably because the ‘“‘ vacuum” in the room is so 
high that air is sucked in even through the well-fitting 
window frames; but immediately that door is opened, 
the line of least resistance is in the direction we have 
described. This is a case of what may be termed 
illegitimate down-draught. The private chimney of itself 
is not so faultily designed as to yield a natural downward 
current, it is only damped at the base by absence of inlet 
ventilation; but when it is placed in connection with a 
more powerful exhausting machine, of necessity it 
succumbs to the action of its stronger rival. It should be 
observed that a well staircase tends to produce opposite 
effects at the bottom and at the top of a tall building such 
as we have been discussing. Its exhaustive properties 
cause it to damp or overcome the power of the chimneys 
of the lower floor rooms; near the roof it often assists the 
chimneys by helping to drive air into the several apart- 
ments ready for the private flues to extract. Downstairs 
it produces a negative sempre upstairs it produces a 
positive pressure, which have to be added algebraically to 
the pull of the individual chimneys. 

If the reader will turn to those technical journals which 
make a special point of answering questions and teaching 
elementary applied science, in almost every issue now-a- 
days, he shal] find an inquiry as to why a certain chimney 
or flue will not draw. It may be the chimney of a coal 
fireplace; it may be the flue of a gas stove. In nearly 
every instance the inquirer describes the trouble as down- 
draught ; in nearly every instance his own words show it 
to be nothing of the kind. The replies, when they are 
given correctly, are almost invariably couched in identical 
terms: Your chimney does not draw because you have 
not put an inlet ventilator in your room. You cannot 
extract foul air from a closed apartment if you do not 
replace it by an equal volume of fresh air. The point is 
rudimentary; but we are compelled to affirm that it is one 
which has been overlooked by many architects and 
ventilating engineers in the past. 

Hitherto, the bulk of our population have lived in 
single, low, £40 or £50 town houses, each with its own 
front door and hall, with light and badly-fitting doors and 
window frames, with floors cramped together of green 
wood which quickly gapes into wide openings. However 
much the occupier strives to produce a vacuum in his 
rooms, he cannot succeed ; in spite of his best endeavours 
air enters the various cracks and crevices of his house to 
an extent which defeats his involuntary attempts at 
suicide, and keeps him in good health. Now there is a 
move to lofty flats, better and more stoutly built, with 
doubly or trebly inclosed halls, with no shaft-like staircase 
inside the private dwelling, with well-constructed door 
and window frames. When the windows are shut, each 
flat is practically closed against the atmosphere except 
through the chimneys of its several rooms; and when the 
servants light the kitchen fire, the fresh air which it needs 
is drawn down the chimney of an adjacent room. A gas 
stove in the bed or sitting-rooms, or a geyser in the bath- 
room connected into a chimney, will not pull against a 
dwelling room coal fire, or the stronger draught of the 
kitchener; and there is a downward current of air or, as 
the case may be, of air plus combustion products, because 
the cooler chimney acts as the short leg to the long leg of 
the hot one. Here again the cure is obviously an inlet 
ventilator. Much skill and thought, however, are needed 
in fitting such; for unless they are placed in the proper 
situations, and the currents of fresh air are most carefully 
broken up and deflected, they produce a gale of wind 
which is unbearable and fraught with danger to health. 


IRON TRADE REVIVAL, 


Is an iron trade revival upon us? The question may seem 
a little premature, yet there are signs that it is not altogether 
so. There are indications that we have already seen the 
worst of the depression. The change when it does come will 
assuredly be welcome. The steel and engineering trades have 
been witnessing a falling off in business ; and a reduction in 
prices continued with steady persistency now nearly for 
twelve months past, and the contrast is so severe when put 
up against the prosperity of the years 1898 and 1899 and the 
early months of 1900 that it is no wonder that capitalists are 
becoming tired of the position. The reductions in the Bank 
rate and the greater ease in the money market are not the 
only suggestions of improvement. From the Midlands iron 
district the report reaches us this week that inquiries are 
becoming more numerous, for bar, raw, and manufactured 
irons. Consumers are said to be less anxious about buying 
only for short delivery, and are exhibiting a tendency to re- 
plenish stocks. During the depression these have got down 
very low, and are reduced much under normal. On their 
side, too, blast furnace owners of the Northampton, Derby- 
shire, Lincolnshire, and allied districts who find a large 
market in the Midlands centre announce that pig iron stores 
at the furnaces are exceedingly small. The large reduction 
which has taken place in the number of furnaces blowing in 
the producing districts mentioned has effected such a clear- 
ance of surplus make that supply and demand are now nearly 
level, and any increase in orders must result in an improve- 
ment in price. Simultaneously users of certain special 
grades of sheets necessary in the hardware trades are found 


to be stating that a rebound from the recent low prices has 
already begun, and that more money has to be given. If 
these indications are trustworthy—and we see no reason at 
present to doubt this—then trade would seem to be upon the 
eve of an improvement, and buyers should look to the 
situation that they are not taken unawares, 


LITERATURE. 


Railway Runs in Three Continents. By J. T. Burron- 
ALEXANDER. London: Elliot Stock. 1901. 

Tus book, which is excellently printed and got up, is 
described by the author as being ‘‘a short record of 
actual performances on some European, Canadian, Aus- 
tralian, and American railways.” The plan adopted by 
the writer has been to give each run in extenso on one 
page, and his remarks on the opposite page. This has 
the advantage of showing the results with great clear- 
ness, and these results are often of a highly interesting 
character. When it is mentioned that Mr. Burton- 
Alexander's observations were made on the Midland, 
North-Eastern, Caledonian, Great Northern, North- 
Western, and Chatham railways of Britain; the Nord 
and Est of France; the St. Gothard of Switzerland ; the 
Adriatic of Italy; the Victorian of Australia; the Cana- 
dian-Pacific; Grand Trunk of Canada; Baltimore and 
Ohio, Denver, Lehigh Valley, New York Central, Oregon, 
Pennsylvania, Philadelphia and Reading, and Rio Grande 
of America; the Ferro Castril del Estado, Chili, and the 
Ferro Castril International of Mexico, it will be recog- 
nised that his sphere of action has been very wide, and 
no less varied. Also he has evidently made his observa- 
tions with great care, and his comments are always 
interesting and often highly suggestive. 

His specimen runs include two of those on the Northern 
Railway of France, which have been described in the 
columns of THE ENGINEER, by Mr. C. Rous-Marten ; but 
Mr. Burton-Alexander, who travelled on the foot-plate, 
supplements these facts and figures with some valuable 
details as to the position of the regulator at various 
points of the runs, and as to the lead of steam in high- 
pressure and low-pressure cylinders respectively. He is 
enthusiastic over the work of Nord 2.641, and remarks, 
“ How different is the work performed on the Nord to 
that done by any English line, this run, I think, proved.” 
And he adds with unkind sarcasm, “On the South- 
Eastern and Chatham Railway from Dover up to town 
we did not beat 2.641’s record on the Caffiers Bank, 
though near the top of the bank of 1in 120 from Rochester 
curve to Sole Street, with 170 tons behind the tender, we 
were doing nearly, if not quite, the lightning speed of 
224 miles an hour!’ Mr. Burton-Alexander seems to 
have been very unlucky in most of his British experi- 
ences, for the runs he quotes are, as a rule, distinctly 
poor, quite below the average, especially on the Midland. 
He is particularly severe on the offence of coal-premiums 
and their concomitant, ‘‘ coal dodging.” On this head he 
says: “The question of cual premiums in express work 
is a difficult one, but against the system this fact came to 
my knowledge, that one of the largest lines in the States 
has abolished premiums to the drivers of their limited 
expresses between two of their leading cities. This plan 
was adopted to ensure punctual arrival in all circum- 
stances, more especially with regard to weather. This 
plan has not been found an extravagant one, and the 
drivers of these trains show some of the best fuel records 
on the road, in spite of their having the heaviest loads 
and the highest speed. Coal premiums are, in some 
countries at least, responsible for ‘ coal dodging,’ which 
is one of the worst habits a driver can contract. It is 
worse than colour blindness, as this misfortune entails 
instant dismissal, whilst ‘ coal dodging’ only aggravates 
the passengers, as its inevitable result is to prevent any 
attempt to make up time when lost, and in many cases it 
also causes additional time to be lost in running.” 

Unfortunately the book, while containing so much 
that is of interest and value, has suffered seriously through 
evident haste in production, and inadequate revision in 
“proof.” It is consequently disfigured by many obvious 
errata. Further, it is to be regretted that the author did 
not adopt some uniform mode of procedure with regard 
to distances, gradients, &c., as the variety of treatment is 
somewhat irritating to the reader. Probably the point of 
most attractién to railway enthusiasts will be the par- 
ticulars which Mr. Burton-Alexander gives of his experi- 
ence with some of the famous American “ flyers,”’ which 
most people in this country know only by repute or on 
the strength of somewhat vague reports. Mr. Burton- 
Alexander might find it worth his while to bring out a 
carefully-edited second edition of his interesting book. 


Concurso Para la Construccion y Explotacion de un Puerto 
Comercial en la Ciudad del Rosario. Buenos Aires. 1900. 


WE have been favoured by having sent to us copies of 
the studies and preliminary reports relating to the con- 
struction and operation of a commercial port at the 
city of Rosario, on the river Parana. This report is con- 
tained in eleven volumes and portfolios, the latter 
containing a large number of illustrations. The report 
has been drawn up by M. Duclout, the Inspector- 
General of Navigation and Ports of the Argentine Re- 
public, and is in Spanish, but there is also a general 
report in English by Mr. Corthell, the American civil 
engineer who has been consulted by the Argentine 
Government as to the proposals submitted. The reports 
are very complete, and afford full particulars of the physical 
condition of the river andits currents, and form an interest- 
ing study in the hydraulics of great rivers. The changes in 
the shoals and condition of the channel are very frequent, 
and render the navigation impossible except under the 
direction of the local pilots. The wonderful instinct by 
which these pilots are able to carry safely a large vessel 
from the estuary of the La Plata to the city of Rosario, a 
distance of 183 miles, calls to mind the description of a 
similar navigation in Mark Twain’s ‘ Mississippi Pilot.” 
The Argentine Government have from time to time 


spared no expense in developing the navigation of the 
country. The complete survey made some years ago of 
the three large rivers draining into the estuary, as 
embodied in the ‘ Hydraulics of Great Rivers,” by M. 
Revy, forms one of the standard books on river engi- 
neering. 

The trade of Argentina has been very greatly developed 
since the construction of the docks and the improvement 
of the navigation at Buenos Aires under the direction of 
the English engineers, Sir John Hawkshaw and his 
partners, at a cost of over seven millions of money, the 
tonnage of the river Plata having risen from one million 
tons register of shipping in 1882, when the works were 
commenced, to two and a-third millions three years ago. 
The value of this trade to the shipping of this country 
may-be realised from the fact that of 901 steamers that 
entered the port in one year, more than half, or 519, flew 
the British flag, the registered tonnage of British vessels 
amounting to over a third of a million register tons. 

Rosario is a town of 85,000 inhabitants, its import 
trade consisting of timber, coal, petroleum, manufactured 
goods, and machinery ; and exports of wool, hides, bones, 
tallow, copper, grain, &c. Vessels drawing 19ft. can 
navigate the river when it is in flood, and of 15ft. in the 
summer. At present they lie afloat at wharves on the 
river side. Although the river is wide, and in places 
deep, for want of regulation there are numerous shoals 
which prevent vessels of greater draughts than those 
named navigating the channel under ordinary conditions. 
At 170 miles from the estuary it has a width of nearly a 
mile and a depth of over 70ft. Ordinary winter floods 
raise the level of the water 12ft., which in heavy floods is 
increased to 24ft. 

The scheme of improvement consists in removing the 
obstacles to navigation, especially at the port in front of 
the city. The plan developed does not consist in oppos- 
ing in any violent and costly manner the immense forces 
that are in play, but in persuading the river to establish a 
permanent channel for navigation, by a moderate amount 
of excavation and by constructing training walls of 
mattresses across subsidiary channels. One singular 
feature in the river opposite Rosario is the presence of a 
large island which has gradually worked down the stream 
a distance of 24 miles during the last half century and 
now forms an obstructive bar across the channel of access 
to the port. 
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NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineers : H. 
Meadows, to the Pembroke, additional for the Venus; W. J. 
Bevan, to the Pembroke for the Russell. Chief engineer: R. St. 
J. Raper, to the Duke of Wellington for the Narcissus. ‘a 
neers: O, A. Morris, to the Pembroke for the Mallard ; R. t 
Martell, to the Collingwood ; J. A. Richards, to the Duke of 
Wellington ; S. M. J. Bryer, to the President, additional for the 
Ophir ; W. C. Johnson, to the Niobe; W. S. Hill, to the Duke 
of Wellington, additional for Spartiate. Artificer engineers: C. 
Oxford, to the Centurion ; A. Nicholls, to the Pembroke for tender 
Porcupine ; H, E. G. Apps, to the Tyne ; J. Keep, to the Rodrey, 
additional for the tender Speedwell, and to the Anson for the 
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THE CASCADE TUNNEL ON THE GREAT 
NORTHERN RAILWAY, U.S.A. 


WueEN the transcontinental line of the Great Northern Rail- 
way was built in 1890-1892 the most important aim was to get 
the line open for traffic at the earliest possible moment and 
at the lowest possible cost. The Cascade Range ofthe Rocky 
Mountains was therefore crossed by an outside switchback or 
zigzag line, the topography being such as to preclude the use 
of a continuous line, so that the trains see-sawed to and fro 
in ascending and descending. The total length of this line is 
12} miles, with gradients of 1 in 33 and 1 in 25, and curves 
of 477{t. radius. The summit was 4055ft. above sea level. 
There are three switchbacks—or reversing stations—on the 
east side and five on the west slope of the range. When a 
train reached this division two eight-coupled 110-ton engines 
were put on, one at each end, the engine men signalling 
cach other by whistles at the reversing stations. The trains 
did not stop any length cf time, but ran through the points 


on to the spur, just came to rest, and started back again in | 


the opposite direction. Passenger trains averaged nine cars 
—or 350 tons; freight trains, 18 cars—or 700 tons. In the 
winter two of the big engines were coupled back to back, with 
a rotary snow plough ahead of each, and these were kept 
working over the line to clear it from snow. 

While this ‘‘ outside” line was successfully built and oper- 
ated, yet it was intended from the first that this should 
eventually be replaced by a tunnel line with easier gra- 
dients and at a lower elevation. The rapid development 
of traffic soon warranted this, and the tunnel was com- 
menced in August, 1897, built by the railway company 
and opened for traffic in December, 1900. It is 13,383ft. 
long, with a summit elevation of 3375ft. Its maximum 
gradient is 1 in 66, and there are no curves in the tunnel 
itself, 


‘ 
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of curvature, and 677ft. of rise and fall. Work was delayed 
considerably by the difficulty in getting and keeping good 
workmen, but the headings met in September, 1900, with a 
remarkably close accuracy in alignment and gradient. - About 
800 men were employed as an average. 

From a paper written by Mr. M. E. Reed, who was the 
resident engineer on the work, it appears that the mountain 
over the tunnel has two tall peaks. On each of these an 
instrument station was established, from which could be seen 
stations at the portals. Wooden towers were erected on the 
pe In the centre of these were gas-pipe targets, 2O0ft. 

igh, to reach above the winter’s snows, and carefully 
secured and plumbed on the centre line. Intermediate 
foresights were placed along the mountain side, to be used 
when the summit targets were obscured by clouds. All 
transit points were checked by repeated observations by 
different observers. Check levels were run over the pass, 
bench marks being established each 100ft. in elevation. 
These levels have been checked by four different observers 
with satisfactory results. 


The tunnel line saves ten miles of distance, 2332 deg. | 
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The length of the tunnel was obtained by direct measure- | line. Rock from the heading was wheeled in barrows on to 
ments, as it did not seem advisable to employ any systém of | a large carriage called the “Jumbo,” where it was dumped 
triangulation. The first measurements were made with steel | through chutes into tip wagons. The rock from the bench 

| tape and plumb bob. In checking the distance the system of | was thrown direct into wagons, or if too large to be moved by 
| slope measurements was resorted to, using a 400ft. tape. hand, was elevated into them by a compressed air hoist on 
Permanent measurement points were established with the | the “Jumbo.” Whenever any blasting was to be done this 
transit on the true centre line, and asnearly 400ft. apart asthe | “‘ Jumbo” was hauled back two or three hundred feet to avoid 
nature of the ground would permit. These points were placed | falling rocks. 
either on high stumps, which were plentiful, on braces nailed | For the first 500ft. of the west end, through a slide com- 
to trees, or on plugs driven in holes drilled in rock cliffs. | posed of gravel and large boulders. The illustrations, Figs. 1 
The elevations of these points were taken carefully with | and 2, will give an idea of the order in which the work was 
the level, and the distance along the slope measured with done. The advance heading or drift A was first driven, and 
the 400ft. tape, the tension on the tape being regulated by a| the centre segment of the timber arch placed in position 
spring balance, and the temperature noted at each end of the | proper allowance being made for settlement. Then the two 
tape. Most of the measurements were taken while the sun | drifts B and B were driven, of sufficient size to receive the 
was obscured by clouds. From these slope measurements, wall plates and the crowfoot segments. C and C being 
corrected for temperature, and the vertical distances between excavated, permitted the placing of the quarter segments, 
stations, the horizontal distances were calculated—all and thus completing the timber arch. After D was taken 
measurements, levels, lines, &c., were checked by two or more out a second set of timbers were placed inside the first to 
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SECTIONS OF CASCADE TUNNEL 


help to carry the weight. The bench E and F was taken out in 
two lifts when the two sets of plumb posts were inserted, 
completing the timber lining. Polling boards were driven 
around all drifts and along the side walls. Hay was found 
to be serviceable in stopping the flow of the wet sand through 
the spaces between the polling boards. The arch timbers were 
either spaced 4ft. centres, or set solid, depending on the 
weight of the ground to be supported. 

Ventilation was accomplished by means of a 24in. gal- 
vanised iron pipe leading to the heading. The foul air was 
extracted by a Sturtevant fan running at 1350 revolutions, 
and the compressed air liberated from the drills and pumps 
added materially to the supply of cool fresh air. It was 
usually possible to return to work in from fifteen to thirty 
minutes after a round of holes had been fired. 

The grade descending from the East Portal necessitated 


observers working independently. A base line was established 
at the west portal for testing the tape, and for arriving at the , 
proper tension to be applied to the 400ft. tape, and for | 
fractions thereof. 
In carrying the centre line into the tunnel, platforms were 
erected for the transit-man, about 800ft. apart, at the height 
of the wall plate. These platforms had two independent 
floors a few inches apart, the lower to support the transit 
| and the upper the transit-man, so there should be no vibra- 
| tion when the transit-man walked around the instrument. 
| Trains to and from the heading passed under these platforms, 
and in no way interfered with the engineer. Electric lights, 
carefully centred, served as back-sights. Transit points 
were placed in the crown of the arch. Bench marks were 
| carried along on the plumb posts. | 
With the exception of the first 500ft. at the west end, the | 


Longitudinal Section of Tunnel 
through solid rock. 
Showing tumbering and side wew of Jumbo. 


Ps 


. 2 d 
Concrete Arch 
Air Hoist 


— 


Longitudinal Section of Tunnel 

through solid rock. 
Fig 2 method of placing concrete lining 
CASCADE TUNNEL—DETAILS OF CONSTRUCTION 


material encountered is a medium hard light grey granite, , the pumping of a large volume of water at that end of the 
which disintegrates somewhat on exposure tothe atmosphere, | tunnel. In January, 1900,a million gallons per day were 
and is quite badly seamed. The rock is not uniform in cha- | being pumped by pumps operated by compressed air. 
racter, and in many cases the seams are loose, and filled with | Electric motors hauled all trains in the tunnel, wliether 
a soft, soapy talc, usually carrying water, and very treacher- | loaded with workmen going to or from the heading, or 
ous. In a few cases veins of soft black slaty material cut the | timber, rocks or concrete for the permanent lining. From 
formation. The dark seams carry much water. | ten to sixteen one-yard dump cars constituted a train. Both 
Timbering was found to be necessary throughout the entire | the tunnel and the camps were well lighted with incandescent 
tunnel. In dangerous or doubtful grounds the arch timbers | lights. The voltage was reduced with a rotary transformer, 
were carried ahead of the bench, and in the most dangerous | from 500 volts to 100 volts where the wires were liable to be 
ground the timbering was advanced to within a few feet of the | exposed in the heading. 
breast. The American system of timbering with plumb post,| Machine shops at each portal were well equipped for doing 
wall plate, and five-segment arch is employed. all ordinary repair work, and for making a portion of the drill 
Four columns were used at the breast. The two centre | extras. A gravity water system supplies both the tunnel 
columns carried two drills each, and the two side columns one | plant and the camps with an abundance of pure water. All 
drill each. From twenty-four to twenty-eight holes were | important buildings were piped, and the officers’ quarters 
drilled in the breast and were fired in three rounds. These | were furnished with bath-rooms with hot and cold water. 
holes were from 9ft. to 11ft. deep. The bench was taken out The tunnel is lined with concrete throughout, and it was 
in two lifts, using from four to eight drills mounted on | imperative that the placing of the concrete should in no way 


| tripods, All blasts were fired by electricity from the trolley | interfere with the progress of driving the tunnel. To ensure 
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this result, all work possible connected with the concreting 
was done from a platform erected at the elevation of the wall 
plate, allowing spoil trains from the heading to pass under- 
neath. This platform was erected in sections 500ft. long, and 
reached by an incline up which the dump cars loaded with 
concrete were hauled by cable and compressed air hoist, 
which hoist also operated a continuous cable delivering the 
cars at any desired point along this platform. Electric 
locomotives hauled the trains loaded with concrete from the 
mixing plant to the foot of this incline. While each 500ft. of 
tunnel was being concreted, the next 500ft. of platform was 
being erected, along with the incline leading to it. Side 
walls were built in alternate sections of 8ft. each, so as not to 
remove all the plumb posts at once. Centres were built in 
12ft. sections, and on being struck were moved ahead on 
dollies. 

The 24in. ventilating pipe was suspended below this plat- 
form out of the way of the tunnel trains, and protected from 
fall of rock from the roof when the timbers were removed. 
The compressed air and water pipes were laid in the centre 
of the tunnel on the floor, and depressed whenever a cross- 
over was required. 

The bottom stone was worked away from the face of the 
concrete walls with a spade, the result being a very smooth 
anes The concrete round the arch was mixed dry and well 
rammed. 


LETTERS TO THE EDITOR. 

(We do not hold ourselves responsibl ~ the opii 

SUBMARINE BOATS, 

Sirn,—At the present it may justly be said that there are two 
distinctly defined attitudes towards submarine boats. On the one 
hand, there is a feeling of alarm and apprehension as to their 
capacity to work us mischief, —- with a feeling, perhaps 
natural though scarcely reasoned, that something should be done 
on our own part towards the construction of such boats. On the 
other hand, it is by no means an uncommon thing to hear that 
there is no possible reason for alarm on our part, that we have 
justification for congratulating ourselves on our inactivity in the 
matter, and that vessels of this class are so uncertain, so little 
amenable to control, so slow, and so incapable of guidance or 
offensive action, that every pound spent on their construction by 
foreign Powers, inasmuch as the money might otherwise be spent 
on really useful craft, is so much contributed to the maintenance 
of our naval superiority. On examination it will be found that the 
data on which a rational judgment can be founded is singularly 
scanty, and any real contribution to it is to be sincerely welcomed. 
It was with a real feeling of pleasure, therefore, that I read your 
leading article of January 18th, for whilst I was unable to feel that 
the conclusions reached were justified by such scanty knowledge 
as is pow common property, the promise that ‘‘ information which 
has heretofore been guarded with secrecy” would be given was 
welcome news indeed. I must confess that it was with very 
mingled feelings that I read the three articles which followed. On 
the one hand, the descriptions of the Nordenfeldt boats and the 
difficulties which attended all attempts to navigate them in the 
submerged condition were very interesting and instructive. On 
the other hand, I could not help feeling that there was an attempt 
to deduce too much from a particular failure, and that statements 
were made of a nature which would hardly stand the test of 
destructive criticism. 

It is with these statements and some conclusions which were 
drawn that I now ask the privilege of dealing. Before proceed- 
ing to deal with the Nordenfeldt experiments, you deal with 
certain principles or ‘‘ physical facts” ‘‘which cannot be over- 
come.” As the first of these, and ‘‘one of the most important,” 
you state that the power required to impel a vessel through the 
water is ‘‘ augmented, not diminished, by her submergence.” Had 
this statement been qualified in the read manner it might have 
been allowed to pass, for it is undoubtedly true, for the very un- 
satisfactory speeds up to present attained by submarine craft. 
But at extreme speeds, such as 28 knots, and with small boats, 
such as that of 100 tons quoted by you, the wave-making resist- 
ance when running on the surface becomes such a large percentage 
of the total resistance, that complete submergence, though 
increasing the skin friction and eddy resistance in proportion to 
the augmentation of wetted surface, may yet, by diminishing the 
predominating source of loss, lead to a net reduction in the power 
necessary to drive the craft at that speed. 

The next statement to which it is necessary to refer is that which 
relates to the power that can be “‘got out of batteries used in a 
submarine boat,” and runs as follows :—‘‘ Not, indeed, much more 
than 100 horse-power can be got out of batteries used in a sub- 
marine boat.” Taken as it stands, this lays down an approximate 
limit, not of what has been, but of what ‘‘can” be done. Passing 
this point. The Gustave Zédé was, when built, furnished with 
batteries capable of yielding rather over 700 horse-power to two 
motors of 360 horse-power each, weighing together 26} tons, 
whilst the batteries weighed 128 tons in all. Owing, however, to 
the inaccessibility of some of the batteries, it was found necessary 
to diminish their number to about one-half the intended amount, 
leaving batteries of 350 horse-power and motors of 720 horse- 
power, The Morse, a vessel of about half the tonnage, was 
furnished with a motor of 360 horse-power. Since it is unlikely 
that a submarine will be called on to run submerged and at full 
power for periods longer than an hour or two, the power of the 
motors as well as of the accumulators must be admitted to be 
nearly fourfold what you account as possible. Having described 
the main features of the Nordenfeldt boats, you proceed to dilate 
on their total want of stability when wholly submerged—this in 
spite of the ‘‘very ingenious arrangement of a plumb-weight 
with other mechanism” supposed to ensure ‘‘ perfect command ” 
over the movements of the boat in a vertical plane—see page 88— 
and you tell us that ‘she was perpetually rocking up and down 
like a scale beam, and no human vigilance could keep her on an 
even keel for half a minute ata time.” Asa result you conclude 
that ‘‘it has been found impossible to preserve an even keel and 
at the same time move with any velocity under water.” You then 
say that the tendency of any apparatus tending to rectify the evil 
by means of controlling fins must result in hunting. ‘‘The only 
certain remedy for this evil is to give longitudinal stability.” This- 
so precisely contradicts experience with the Holland that it is 
worth while quoting a sentence or two of Rear-Admiral Philip 
Hichborn, Chief Constructor, U.S.N.—who should be therefore a 
fairly exacting critic as far as stability questions are concerned. 
Commenting on the control of the Holland in a vertical plane, he 
declares it ‘‘ perfectly satisfactory, since the boat can be held 
within a few inches of any desired depth when running, and can 
be brought to the surface and again taken under with exposure of 
the turret-top for only a few seconds.” You say, “‘It is quite 
certain that any submarine boat must go down horizontally on an 
even keel.” Rear-Admiral Hichborn says, ‘‘ The Holland. design 
was diametrically opposite as regards submerged manceuvring ; it 
provided for small longitudinal metacentric height, for stern hori- 
zontal rudder only, was to give as lively a movement as possible in 
the vertical plane by the action of the stern rudder alone, and was 
to attain submergence by pushing the boat by her whole motive 
power down or up an incline.” Speaking further, the same 


our 


authority adds, ‘‘ A dogma was issued by Mr. Nordenfeldt to the 
effect that the keel must always be kept parallel to the surface of 
the water, and this dogma was accepted by many naval officers 
because it was given out authoritatively, although it was never 
supported by theory, reasoning, or facts,” 


It would seem, therefore, that what you give forth as indispu- 
table truth is not accepted by an eminent constructor, and that a 
vessel designed on diametrically opposite principles to those which 
he considers as the only true ones as been declared in this respect 
‘perfectly satisfactory,” whilst those which have been designed 
ot wna with his dictum have been admitted to be complete 
ailures, 

Where you comment on the optical tube and the periscope you 

ut very excellently the defects—and it would almost seem the 
insuperable defects—of those optical toys, and there is very little to 
critise with the single exception that Fig. 5 is wrongly drawn, as 
it is necessary for the observer to either shift his position to the 
side of the lower prism opposite to the letter D—at which point he 
would only see a dim reflection of his own boots—or to rotate the 
prism anti-clockwise through a right angle. For further informa- 
tion on this head the reader may consult page 94, Part II., ‘‘ Les 
Bateaux Sousmarins,” par MM. F, Forest et H. N. Oalhat, 
ve the periscope and the optical tube are discussed at some 
ength. 

1t certainly seems, however, as if the possibilities of the method 

of steering by gyrcscope on a given course and estimating under 
water distances by revolutions of the propeller, are greater than 
you would have us believe. The estimation of distances is 
largely a matter of training, and there are certain rough-and- 
ready methods of estimating with comparative accuracy the 
distance of any object, any vertical portion of which is of known 
length—-such as a funnel, for instance. As tothe calibration of the 
submarine herself, so that at a given rate of rotation of her pro- 
pellers her course ina given time can be estimated, it is hardly 
saying too much to state that it would give far less trouble than 
the usual trials necessary to estimate turning circles of any war 
ship. 
Finally, it should be remembered that should the submarine 
succeed in arriving within a circle of, say, 300 yards, of which the 
craft to be torpedoed is the centre, there would be a pretty fair 
chance of hitting, and very small chance of being hit. It should 
also be observed that the effect of currents unless purely local are 
felt by attacker and attacked alike. 

When referring to the Nordenfeldt experiments you say 
that the Admiralty have been left ‘“‘in such a position that 
there is practically nothing more to be learnt on the subject from 
such experiments as France, going over very old ground, is 
now conducting.” It is difticult to escape the conclusion that you 
hardly realise the force of your own very vigorous English. No 
one can complain of the statement on the score of want of 
assertion. 

Finally, let us sincerely trust that in “stating that the Admiralty 
are in full possession of all that a really practicable boat, not a 
mere toy, can do and not do,” and that “if any new departure 
requires to be made, the Admiralty can tell precisely in what 
direction to move,” you have actually received permission to make 
this authoritative statement from responsible officials at the 
Admiralty—an assurance on which point would obviate the natural 
suspicion that this statement is to some extent conjectural. 

5, Kingswood Villas, Ropert A. Bruce. 

New Brompton, 
February 20th. 

[Our correspondent will do well to read Admiral O'Neil’s state- 

ment of facts, which will be found on page 225, --Ep. E.] 


CHEAP POWER. 

Sir,—Your article on the above is ainoriing, and instructive, 
but are you not somewhat unjust in accusing Mr. Humphrey of 
bias! A careful study of Mr. Humphrey’s paper seems to me to 
reveal the minimum expression of opinion, while valuable facts and 
actual figures abound throughout. It is all very well to ask for an 
independent authority to treat so important a subject as ‘‘ Cheap 
Power,” but Mr. experier.ce and wide know- 
ledge of large gas plants and large gas engines render him a 
peculiarly fit person to undertake the task, in the execution of 
which you have — accorded him unstinted praise. Most 
engineers prefer the language of well authenticated figures to even 
the most carefully prepared estimates, and a statement of facts 
from one in daily touch with the subject is more appreciated than 
the broadest expression of views from the independent author, even 
if such a person could be found. 

There are few points among those which you would like to 
have seen discussed which were not mentioned in the paper, and if 
the discussion has taken narrow lines it was not Mr. Humphrey’s 
fault. 

You ask whether gas engines can be made of 2000 horse-power, 
but do not doubt that engines of 1500 horse-power can be run with 
power gas. The jump from 1500 to 2000 horse-power is not a large 
one, and there is no doubt from present experience that gas engines 
of 2000 horse-power and of larger size, if required, can be made 
and run successfully with a gas of practically constant composition 
like Mond gas. 

As to paralleling alternators, Iam informed that this has been 
done in Germany, and the problem, though doubtless it has its 
difficulties, is greatly simplified by the uniformity in composition 
of Mond gas. You ask whether this would be so uniform if all the 
gas were used to supply gas engines, but it is not apparent how the 
fact of its being used in gas engines could make it different from 
what it weal be if its destination was boiler furnaces. So long as 
the demand is constant, the use to which the gas is applied does 
not affect its quality. If the demand varies the producer can be 
worked from about one-fourth load to fullload without affecting the 
calorific value of the gas more than 3 or 4 per cent., a variation 
which is easily taken care of in the gas engine. In a lighting 
station, where the load is liable to sudden variation, the immediate 
response of a gas producer to the demand for an increased supply 
is a matter of the greatest importance, and renders the producer a 
much more suitable piece of plant than the steam boiler. A gas 
engine likewise can be started with certainty in less time than it 
takes to warm the cylinders and start a steam engine. 

You commend Mr, Ellington’s speech as being to the point, and 
yet this gentleman gave us an account of the costs of a steam 
pumping station in discussing a paper on “ Power Gas and Large 
Gas Engines in a Central Station (Electric).” He also took some 
pains to explain that Mr. Humphrey showed the cost of coal 
under some conditions in a Mond plant to be nothing ; but Mr. 
Humpbrey clearly shows how the figures are arrived at, and it is 
evidently a short way of stating that the cost of coal minus the 
profit realised on the sulphate is zero with coal at 4s. 6d. per ton. 

Mr. Ellington also said that the difference in economy obtained 
by the use of gas would be the difference between the economy of 
the gas engine and the steam engine, viz., 25 to 15 percent. As 
the figure for the steam engine appeared to be taken on the indi- 
cated horse-power, the relative figures would be more correctly 
30 to 15 per cent., and it is important when considering the 
question of a low-load factor to remember that the thermal effi- 
ciency of the gas engine per indicated horse-power, unlike that of 
the steam engine, is not appreciably less at light loads than at full 
load. Moreover, condensation losses, which may not be of great 
importance in a steam plant working at full load, are relatively 
much greater at light loads, and there is no loss to correspond 
with this in a gas-power plant. But the sources of economy 
appear at each point in the case of gas power as follows :—(1) The 
thermal efficiency of the producer is greater than that of the 
average boiler. (2) There is no loss in transmission. (3) The gas 
engine has at least twice as great a thermal efficiency as a steam 
engine. (4) The sale of sulphate of ammoniais a valuable addition 
to the revenue. The result is that the benefit is much greater 
than that due to the difference in efficiency of the gas and steam 
engines. 

ir. Humphrey on page 51 gives an estimate of the works cost of 
a Board of Trade unit, which with coal at 10s, per ton comes out 
at 0°241 when the load factor is 33 per cent, The lowest figure 


for an electric station in this country is ‘74d, at Leeds, where coal 
is cheap, and the correct figure for comparison with this would ke, 
say, slack at 6s, per ton, corresponding to a works cost of *193d, 
with a 334 per cent. load factor in a gas power station. It is true 
that the load factor at Leeds is only 10°34 per cent., but the case 
of low load factors can be met better with gas power than steam 
power, as the former allows of storage. For instance, a gasholder 
100ft. diameter and 50ft. high will store enough Mond gas to give 
8000 horse-power hours, which would probably be sufficient when 
added to the normal production to get over the peak in even a 
large station. For a low load factor a small gas plant will suttice, 
and this could be kept going at a continuous rate of production, 
In conclusion, I oy like to point out that the comparisons 
between the rival gas engines were not instituted by Mr, 
Humphrey, but by the makers of one of the engines. In a new 
development of this sort the designs of pioneer machines are sure 
to be an interesting matter, and I think it was not only trade 
interests that prompted Messrs. Crossley’s and Atkinson’s remarks, 
being able to say that it was not so in my own case. Each of us 
thought our engines had merits which might be overlooked, and 
that the members of the Institution would be interested in the 
designs of the first really large gas engines that had been success. 
fully run in this country, 
Sandiacre, near Nottingham, 
February 23rd. 


J. H, 


VALVE GEAR DIAGRAMS, 

Sir,—In your issue of October 5th, 1900, page 334, 1 notice an 
account of an apparatus for drawing the ‘oval curves” of piston 
and valve displacements, which is described as having been in 
vented and patented by Mr. C. T. Crowden, of Leamington. | 
venture to think there is not much room for invention in this 
direction, either as regards the —— involved or the 
mechanical means used in its application, both being fairly 
familiar. By way of illustration, I enclose two photographs of a 
modified steam engine indicator, which we have used for the past 
two years on the experimental engine in the laboratory for draw- 
ing both the ordinary indicator card and the oval curve of valve 
displacements, and which any mechanic can fit up in a very short 
time. It was exhibited at a meeting of the N.S.W. Royal Society 
—Engineering Section—in November, 1899. The auxiliary attach 
ment, as may be seen from Fig. 1, is merely th -‘ylinder and 
parallel motion of an old-fashioned brass Richards indicator. In 
our case it proved more convenient to attach a spiral spring to the 
outer end of the spindle rather than to put one inside the cylinder. 
Nothing very original is claimed for the device, as it has appeared 
so often in one form or another. I distinctly remember seeing in 
1892 a somewhat similar apparatus used in one of the locomotive 
works in Great Britain, but I forget which at the moment. From 
an educational point of view the apparatus has proved to be very 
useful and instructive to students, 

S. HENRY BARRACLOUGH, 
Lecturer in Mechanical Engineering. 

P. N, Russell School of Eagineering, 

University of Sydney, N.S.W., January 17th, 

[The photographs provided by our correspondent are so in 
different that they cannot be used for reproduction. They show 
two indicators fitted side by side to draw diagrams on a single 
paper drum. One of these indicators is moved by steam in the 
usual way. The other on the valve gear is worked by a cord run- 
ning over pulleys from an arm secured to the valve rod, which 
pulls against a very long light spiral spring, one end hooked to the 
pencil-carrying motion, and the other to an arm on a pillar or pipe 
in the engine-room. The diagrams—one from the steam cylinder, 
the other from the valve spindle—can then be drawn in succession 
on the same card,—Eb, 


RECEIVER STEAM - 

Sin,—In describing steam engines at the Paris Exhibition, | 
notice in a great many cases THE ENGINEER states that the low- 
yressure bot te of a compound is jacketed with receiver steam. 

his, | presume, is current up-to-date continental practice, and I 
would deem it a great favour if you would say if this is a method 
to be preferred. Also, do continental engineers adopt this method 
when they obtain such highly economical results as are published 
in the papers! Some of the descriptions in THE ENGINEER state 
that the cylinder covers are ‘‘arranged” for jacketing. Are the 
low-pressure cylinder covers jacketed also with receiver steam ’ 
Would it be right to say that this method of jacketing low-pressure 
barrels necessitates a jacketed receiver capable of thoroughly dry- 
ing, and perhaps superheating, the high-pressure exhaust! The 
system presents several advantages, but I do not wish to be misled 
by what may be merely “fashionable” on the Continent, and | 
should be obliged if, without much trouble, you would very kindly 
answer the questions I have asked. Ros, C, PuckERING. 

Clinton House, Gainsborough, February 21st. 

[The practice referred to by our correspondent is common on 
the Continent, and in many cases the jacketing extends to the 
covers of the second cylinder, —— not in the majority of cases. 
The system is seldom, if ever, combined with a drying receiver 
between the two cylinders. Good results are obtained, samples of 
which are quoted in our articles on the Paris engines. It does not 
necessarily lead to increased wetness of the steam entering the 
low-pressure cylinder, but it may do soif badly arranged. The 
low-pressure cylinder jacket should not bea = of the passage 
through which the steam reaches the cylinder, but should form, so 
to speak, a pocket to this passage. If well designed it may evi- 
rim be made to act, in a greater or less degree, as a separator, 
thereby tending to dry, instead of wetting, the steam reaching the 
cylinder.—Ep, E.] 


STANDARDS OF LENGTHS AND WEIGHT. 


Six,—Will any reader answer the following questions :—What 
are the most nearly exact relations between the French standard 
metre and the English standard yard—or inch ; also between the 
French standard kilogramme and the English standard pound 
avoirdupois, compared under similar conditions? What authority 
does he quote! Where is fuller information concerning this 
source obtainable ? 

Kindly note that I do xot ask for the relation between the yard 
and pound to the Board of Trade metre and kilogramme, These 
latter are not the same as the French standards. ‘‘ Molesworth’ 
Pocket-book ” refers to a Standards Commission, which reported 
in 1871-2 that a correction was required for scientific purposes 
to allow for the difference due to the comparisons having 
been made at different temperatures. If any reader would be 
kind enough to let me know whether the figures suggested by the 
said commission represent the nearest approach to accuracy, and 
if so, also say where I can get a copy of their report, this will 
satisfy my requirements. Or, if more recent and more exact 
estimates of the same relations have been made, where could I get 
an account of them W. M. 

Galatz, Roumania, February 23rd, 


Some railways in the United States are making severe 
tests of steel tubes for locomotive boilers. Favourable opinion is 
based on trials in the middle and far West with the worst water in 
those districts. An example is given of one set of tubes which in 
one engine made 78,810 miles. The tubes were supplied to another 
engine and made 54,694 miles in her, and finally in a third, which 
ran 39,893, a total of 173,397 miles, Another road obtained 
service of 107,000 miles without the tubes giving any trouble. 
These tubes are made from the best material. ey are drawn 
from solid material without welds., Steel ends have 5 Sn welded 
to charcoal iron tubes, and have given entire satisfaction, 


| 
| 
| 
| 

| 

| 
| 


Marca 1, 1901 


THE ENGINEER 


223 


LIGHT LATHES AND SCREW MACHINES.* 
By Mr. JoHN AsH¥ORD, Associate Member, of London, 
(Continued from page 198.) 

Release-nut clutch.—The accuracy of the machine for screw- 
cutting will be effected by the construction of the tlutch which 
operates the release nut. There should be no possibility of side- 


Release-nut Cluiches. 
Inside Scrow Olatch (Hetheringtor 
Fig. 23. 


Fig. 22. 
Wi 


flexure. Figs, 21, 22, and 23 show three ways of constructing this 
clutch. 

With regard to paragraph (b).—It is one of the essentials in 
modern factories that a cutting tool shall be made to work at as 
high a speed and with as heavy a cut as can mutually be worked 
together, which usually means frequent changes of speed to suit 
different diameters and variations in cut. The average workman 
is not, as a rule, particularly keen to get the utmost from his 
machine, and the greater the trouble to change the speed, the less 
often he will doit, It therefore follows that the more easily and 
quickly a change may be effected, the more likely is the machine 
to approach its maximum output. ‘I'his points to the wisdom of 
making a machine handy, as per the requirements of paragraph 
(4), How, then, may these quick variations of speed referrred to 
be obtained ! First, in the drive from the main to the counter- 
shaft, by using several sets of pulleys of differing diameters, or by 
friction cone drives, or expanding pulleys; secondly, with ordinary 
stepped cones in the drive to the lathe ; and, thirdly, with back 
gearing. Friction cone drives have been put forward more of 
late. Messrs. Ward are making a facing lathe which has a chain 
connection from the cross-traverse screw to the striking fork, so 
that as the screw is rotated to traverse the slide rest, a motion is 
transmitted to the striking fork by the chain. The relative 
motions are so arranged that, when the cutting tool is advanced 
towards the lathe centre, the striking fork is moved to give a 
greater speed to the lathe spindle, thus maintaining a constant 
cutting speed. 

Back gearing, as originally fitted, was rather troublesome to put 
into and out of gear, necessitating the stoppage of the machine 
and the use of the spanner, The introduction of friction back 
gearing is an improvement which greatly facilitates the change of 
speed, and is undoubtedly a valuable feature in the modern 
machine, which might with advantage be more generally intro- 
duced. With a headstock thus fitted practically an instantaneous 
change over of the back gearing may be made, and for this purpose 
friction clutches are introdw into the interior of the belt cone 
and the large gear on the spindle. 

Changes of traverse.—A Nether requirement of paragraph (/), 
namely, that the changes of traverse should be effected by a 
handle movement practically instantaneous in action, is most 
important, beth for ordinary turning and for screw-cutting. 
An examination of the following methods now in use will be 
of interest. The change feed motion largely adopted for the 
purpose of sg'y the traverse shaft and lead screws is 
shown in Fig. 2, it being part of an open-spindle capstan lathe. 
A short driving spindle A is moun parallel to the traverse 
shaft B, and three pairs of wheels, C F, DG, and EH, mesh to- 
gether upon the shaft and spindle. The wheels upon the spindle 
each have six keyways, and they are also counterbored, as shown 
in drawing at I. e spindle is bored and slotted to receive a 
rod J, armed with a cross-piece, which acts as a sliding key K. 
The handle, situated in front of the gantry, is used to slide the rod 
with the key K, its position determining which of the pairs of wheels 
shall be operative. ‘lhe centres of the shaft and spindle are 334in. 
apart, and the wheels are paired as follows :— 


First pair. C 8}in. pitch diameter, 39 teeth 
F4j,in. ,, 49 ,, 
Second pair. Dd4in. ,, 
G 3y,in. ,, 40 5, 
Third pair. E 4hin. 54 


H 2jjin. ,, ” 
The pitch is 12 diametrical, and the feeds are ,'.nd, .';th, and 
respectively. 

In the arrangement, Fig. 30, Plate 4, for a similar pu there 
is also a driving spindle and traverse shaft. ‘There are three pairs 
of wheels, but they are not continually in gear. The action is 
obvious. The pitch of all the wheels is 10, 

_ The feed-change gear in Fig. 26 is a modification of that shown 
in Fig. 24, The drive in this case is by roller chains, with three 


| 


Fig. 24. 
Change Feed-Motion ¢ Lang) 


Inches 


Fig. 25. 
Clhiange-Feed-Motion 
(Archdale). 


pairs of sprocket wheels. The driven wheels are mounted upon a 
sleeve which rides upon the end of the traverse screw, and sliding 
keys are provided within the driven wheels. 

The change-wheel system usually known by the name of the 


* The Institution of Mechanical Engineers, 


Hendey-Norton gear is a very handy arrangement, and has been 
much copied, This gear serves to late the traverse for both 
screw cutting, turning, and facing. That it may apply for the 
several purposes, the lead screw is cut with a keyway along its 
length, so that it serves both as a screw and a traverse shaft. It 
will be interesting to learn the opinions of members on the use of 
the lead screw in this dual capacity. Change wheels are used in 
the usual manner, the intermediate wheels being mounted upon a 
quadrant ; but the number is very limited, as there are only two 
with thirty-six teeth, one with a hundred-and-forty and one with 
sixty-nine teeth, though the latter, however, is used but rarely. 


The gear is well known, It consists of twelve wheels all keyed to 
a spindle, and a tumbler or socket wheel constantly in gear with 
a wheel on the lead screw, which can be slid along to engage with 
any one of the twelve wheels, The change gear on the Herbert 
hexagonal turret lathe, already dealt with in THE ENGINEER, was 
here described. 

Figs. 27, 28, and 29 show modification of the Hendey-Norton 
gear, combined with a second change as in the Ward gear, but 
obtained in a different way. It will be seen that below the head- 
stock and within the bed-plate there are two shafts, the upper one 
A the tumbler shaft, and the lower one B the change-gear shaft. 
Upon the portion of the lower one and within the bed-plate there 
is arranged a series of change wheels, and into either of these the 
intermediate gears carried in the sliding tumbler may be caused to 
mesh as required. The second series of changes is in the wheel 
train, between the gear shaft Band the lead screw C. The arrange- 


Headstock: and Change-Gear (Lodge and Shipley}. 


Fig. 28 Auxilary Change-Gears. 
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ment consists of a pair of [gear wheels keyed upon the shaft B at 
D, and their teeth are in the ratio of 1 to 2. A quadrant E, pivoted 
about the shaft B, carries a spindle, and upon it two twin gears 
F, G, are free to rotate, which twin gears are similar to each 
other, each consisting of two attached gears in the ratio of 1 to 
2. When in position the smallest spur wheel at D meshes 
with the larger part of one of the other twin gear, and 
the largest spur wheel at D meshes with the smaller 
part of the other twin gear, thus their relative speeds of 
rotation are asl to4, The final closure of this train is a sliding 
wheel upon the end of the lead screw, which it is possible, by a 
handle movement, to slide into either of four positions meshing with 
any of the wheels forming the two twin gears, and the wheels are 
actually meshed by raising the quadrant. By this device four 
different speeds may be given to the lead screw for each position 
of the tumbler on shaft A. The lead screw on this lathe has a key- 
way along its length, so that it may act as a traverse shaft, as in 
the Hontey-Nosten lathe, the gear in the apron increasing the 
cuts per inch to the threads obtained from the screw in the ratio 
of 2°5 tol. 

Another requirement of paragraph (/) is that the tool position 
should be readily changeable, therefore the question we have next 
to consider is, what movements of the tool are necessary, and how 
may they be obtained? That the cutting tool may be brought to 
an exact position three directions of motion are essential. First, 
in a horizontal plane in the direction of the lathe axis ; secondly, 
in a horizontal plane at right angles to the lathe axis; thirdly, 
in a vertical direction. 

Asarule, provision is made for ready adjustment in the first two 
directions by such means as the compound slide rest ; but for the 
third adjustment we are rather too familiar with the use of metal 
packing strips varying in thickness, What is wanted is a quick 


vertical adjustment obtainable without loose pieces of any descrip- 
tion, for which oe several firms use elevating cross slide-ways, 
but in most of these arrangements stiffness and rigidity are 
sacrificed. 

A further consideration of the movements of the tool in the 
horizontal plane, both parallel to and across the line of axis of the 
lathe, opens up a number of points for discussion, such as the 
relative merits of the ordinary English saddle with its compound 
slide rest, and of the apron saddle now being so largely fitted both 
in America and here. As regards the English saddle, the longi- 
tudinal hand traverse is effected by a rack-and-pinion motion 
without intermediate gear, and movement so obtained is very jerky 
and unsuitable for feeding the tool in its cut. Consequently it is 
only used for shifting the saddle position when the tool is not in 
action, and the compound slide rest is used for hand feed or for 
fine adjustment of the tool. As regards the apron saddle, the 
vertical front plate or apron has gearing within it for obtaining 
the various motions in an easy manner. For instance, there is 
gearing between the hand wheel and the rack and pinion, which 
gives enough mechanical advantage to enable the operator to give 
an easy and steady hand traverse to the saddle with fine adjust- 
ments, thus rendering unnecessary the compound slide rest, These 
are too well known to need illustration. Different forms have been 
described in THE ENGINEER many times. 

The abolition of the compound rest necessitates other modifica- 
tions in the machine, such as cutting away the saddle to clear both 
the fast and loose headstocks, that the tool may get home to the 
centres. Further, as the fiddle slide of the compound rest is not 


e 
+ Fixing of Loose-Headetock. 
Fig. 30. 


available to set to an angle for turning tapers, other means must 
be provided if such work is to be done. The apron type of saddle 
has been modified to specially suit the turret saddle and cross slide 
of the larger types of turret lathes, where automatic traverse is 
essential. 

On many machines the loose headstock is constructed in two 
parts, and provision is made to set over the top portion to throw 
the centre out of line and so obtain the taper required. In the 
author’s opinion such a method as this is bad, as, in a machine 
where accuracy is essential, such accuracy being dependent upon 
the setting of centres and slides, disturbance should not be per- 
mitted when it has once been tested and proved accurate. e 
only remaining methods of obtaining the taper are, then, either to 
provide a means of compounding the longitudinal and cross 
traverses by gearing in any desired ratio, or to use an adjustable 
former. The first of these two methods is used in a few designs, 
but it is too complicated, so the latter seems to be the better 
solution of this problem. 

As to the final requirement of (4), of the methods of fixing 
illustrated in Figs. 30 and 31, the former, although most largely 
used, requires the objectionable loose spanner, whereas the latter, 
operated by a handle and excentric movement, may be considered 
more satisfactory. 

Figs. 32, 33, and 34 show three methods of locking the centre 


~ Back-Centre Locke, 


Fig. 32. 


slide, and of these the last tends, when locking, to keep the slide 
in position, whereas the others are likely to spring it out of place. 


(To be continued.) 


INSTITUTION OF NAVAL ARCHITECTS. 


THe annual meetings of the Institution will take place on 
Wednesday, March 27th, and two following days, in the Hall of 
the Society of Arts, John-street, Adelphi, W.C. The Right Hon. 
the Earl of Glasgow, G.C.M.G., President, will occupy the chair. 

Summer meeting of the Institution at Glasgow.—The Council have 
received and accepted an invitation from the Lord Provost and 
Corporation of Glasgow, to hold the summer meetings of the 
Institution this year in that city, on Tuesday, June 25th, and the 
three following days. Full particulars will be announced in due 
course. 

The annual dinner will be given on Wednesday, March 27th, at 
the Grand Hall, Hotel Cecil, Strand, W.C., at 7.15 p.m. Evening 
dress will be worn. Tickets will be 10s. 6d. each, exclusive of 
wine, and will be paid for at the dinner. Members intending to 
be present at the annual dinnef are particularly requested to give 
the secretary early notice, as some difficulties have lately resulted 
in consequence of numerous applications for tickets having been 
received on the last day. 

Gold medal and premium.—The following resolution has been 
passed by the Council: Resolved.—‘‘That the Council will be 
willing to present a gold medal to any person not being a Member 
or Associate Member of Council, who shall at the forthcoming 
meetings read a paper which, in the judgment of the Council, shall 
be deemed to be of exceptional merit. The Council will also be 
willing to present a premium of books or instruments to the reader 
of any paper, not being a Member or Associate Member of Council, 
which paper shall, in the judgment of the Council, merit this 
distinction.” 


LONDON ASSOCIATION OF FoREMEN ENGINEERS AND DRAUGHTS- 
MEN.—At the meeting of this association, to be held at the Cannon- 
street Hotel, E.C., on Saturday evening, March 2nd, at seven 
o'clock, Mr. E. C. Amos, M.I. Mech. E., will read a paper entitled 
‘Workshop Practice at the Beginning of the Twentieth Century,” 
illustrated with diagrams, gauges, templets, and pneumatic tools. 
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THE WORKS OF THE CRITTALL MANUFAC- 
TURING COMPANY. 
WE were invited not long ago to visit and inspect the 


works of the Crittall Manufacturing Company, of Braintree, | 


where electric driving to some extent has just been installed. 
The works produce for the most part iron roofs, windows, 
staircases, doors, &c. 
the operations are none of them very heavy; and with the ex- 
ception of a double emery wheel, and of a moulding drawing 
machine—which was not erected at the time of our visit, but 


of which we shall speak later on—no machine is driven | 


singly by a motor. ‘The firm decided, when planning the 


electric installation, that the extra cost entailed by multiply- | 


ing motors would bring no corresponding advantage, and in 
accordance with this decision it proceeded to connect motors 
only to certain lines of shafting, thoughit intends to use elec- 
tricity in all future extensions. The main engine which 
drives the one generator at present installed is provided cn 
its main shaft with a 
rope pulley having seven 


The machines required for carrying out | 


double emery wheel. The motor runs at 1100 revolutions a 
minute. In its businessthe company uses a very large quantity 
of beading, sashes, mouldings, &c., and in many instances the 
requisite sections cannot be obtained in this country. Every 
effort possible has been made to obtain them, but we were 
| informed that British firms either cannot or will not supply 
| the special sections necessarily used in this work. These can 
only be obtained from a limited number of German firms, 
even these firms have to draw the sections specially. The 
Crittall Company, however, has decided to accomplish 
what the other British firms will not or cannot do. With 
| this end in view it is putting down the necessary plant, 

and within a short time will commence operations. This 
should be a great saving, for although we understand that 
| the German firms do not take advantage of their position as 
| sole makers to run the prices up, yet the cost must be 
| greater than that of manufactured ironwork produced where 
| used. The plant will consist of a muffle furnace, the erection 

of which was finished at the date of cur visit, and a special 


grooves for l}in. ropes 
in it. This drives direct 
on to countershafting 
which can run the line 
shafting of one shop 
direct, and the shafting 
in another shop by 
means of a further set 
of four lin. ropes. Both 
these lines of shafting 
are driven through 
clutches, so that either 
can be stopped without 
interfering with the 
other. It is thus pos- 
sible to effect any re- 
pairs which may be 
needed, or to stop either 
line of shafting in case 
of accident, without 
stopping the engine. 
The method of driving 
before the new arrange- 
ments were made was 
by means of an engine 
placed in the boilershop. 
The argument used to 
support the action 
taken in not having 
electric driving through- 
out is simply that there 
would have been no 
saving whatever and 4 


greater first cost. Of 
necessity the driving 
engine had to be put 
in a certain position, 
this position being in 


close proximity to the boilers and to the old engine, and, | 
as it happened, to the two shops which we have just | 


mentioned. The first cost in one instance would include 


two motors—one for each line of shafting—and the wiring, | 


resistances, switches, &c., in connection with these. In 
the other case—that chosen—there was 
installing rope pulleys and ropes, clutches, é&c. 
running, the efficiency and upkeep of the rope trans- 
mission has to be compared with the efficiency and upkeep of 
the motors. In any case, and whatever opinions others 
may have, this was the decision arrived at, and it was 
carried out. 

It was quite a different matter with shops already existing 
but built apart from the main and original buildings. Here 


it was that motors were made to come in, and in buildings | 


since put up, in course of erection, or about to be constructed, 
electric driving will be employed. 

The accompanying plan, Fig. 2, shows the general arrange- 
ment of the works, and from ; 
it may be seen how the various 


the cost of | 
As regards | 


Fig. 1—-COLD IRON SAW 


draw-table worked by a motor of 114 horse-power. Neither 
of these was installed when we were shown over the works, 
but the parts of the table were on the site. Its position is 
shown on the plan. The motor will run at 1050 revolutions 
| a minute, and is therefore identical in size, speed, &c., with 
the machine in the straightening shop. At the present 
moment these are all the motors which have been installed, 
| but there were other buildings in course of erection in which 
_ motors are to be placed. The smithy machines are at present 

driven by an engine. This, we understand, will soon be re- 
| placed by a motor. Already, however, the company is 
approaching the limit of its power, and its next step will be 
the duplication of its generating plant. 

It may be of interest to our readers if we describe two of 
the manufactures of this company. One of these is shown 
in Fig. 3. It is what the company calls a reversible safety 
casement. Its general idea will be readily seen from the 
illustration. It is applicable to those windows which are 


lines of shafting are driven. 
The engine-house will be ob- 
served adjoining the machine 
and casement shops. The en- 
gine itself is a horizontal cross 
compound of 150 indicated 


= driving 


horse-power with trip valve 
action, made by Marshalls of 
Gainsborough. It has cylin- 
ders Yin. and l16in. by 24in. 
stroke, is supplied with steam 
at 150 lb., and runs at 125 re- 
volutions a minute. The steam 
is supplied from three boilers, 
two of the locomotive type and 
one Cornish multitubular. The 
generator, which is mounted 
direct on the engine shaft, is 
of the multipolar type, there 
being 8 poles. The voltage 
employed is 110, the same 
which bad previously been used 
for lighting the works, and 
which it was not deemed expe- 
dient to alter. The whole 
works and offices are exten- 
sively lit with the electric 
light, arc lamps only being 
employed in the shops. The 
dynamo, switchboard, motors, 
&c., have been supplied by Crompton and Co., and the wiring 
has been carried out by Christie Bros. and Middleton. 

The erecting shop has not long been built. Here there is 
a 5-horse-power motor carried on beams fixed to the roof. 
This drives a line of shafting by belt. On this shafting, which 
is 2hin. diameter, there are at present only four machines, 
but as it is 70ft. long, there is room for more. The motor 
runs at 1100 revolutions, and the shafting, which is driven by 
belt, 160 revolutions. In the straightening shop there isa 
113 horse-power motor, which drives by belt on to counter- 
shafting 35ft. long, 24in. diameter, and running at 160 
revolutions a minute, from which either of two big machines, 
a bending machine, or punch, or both, may be driven; a big 
saw with 24in. cut is about to be placed in this shop. The 
motor is fixed to foundations on the floor, is series wound— 
as are all the others—and runs at 1050 revolutions a minute. 
Fixed on the rafters of the casement shop there is another 
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THE CRITTALL MANUFACTURING CO.’S WORKS 

hung from hinges placed vertically over one another, and 
which open outwards. The difficulty with such windows is 
to get at the outside so as to clean the glass, and it 
is still more difficult to clean the windows which come 
next the hinged side. With the present window these diffi- 
culties disappear, since by a simple movement the window can 
be completely reversed and the outside turned inwards. As 
will be seen from the illustration, too, the frame of the 
window can be made to come away from the ordinary hinge 
and thus an arm can be got between them, and the difficulty 
of cleaning the next window solved. 

Hardly any description of this apparatus is needed. The 
photograph speaks for itself. There are two sets of hinges, 
and they are joined together with a connecting piece. One 
set of hinges are fastened to the window frame proper, the 
other set being attached to the framework into which 


the window fits. In the middle of one of the uprights 


motor. This is of 2 horse-power, and it drives by belt a | it will be observed that a slot is cut. Into this fits a button 


on the window frame proper, and a quarter turn of a stud 
fastens the two together. The window, under these con. 
ditions, opens and shuts as such windows ordinarily do. On 
the stud being turned back, however, the window can le 
made to occupy the position shown in the cut, when the sido 
window can be cleaned, or it can be turned completely 
outside in, so that the outside of the window itself may be 
cleaned. It is quite — and will no doubt be found 
useful in such situations where it is impossible to get at the 
windows from the outside. 

Fig. 1 shows a cold iron saw which is also being made at 
these works. The company did not formerly make machine 
tools, but it found that it could not purchase cold iron saws 
which would meet all the requirements of its ordinary manu- 
factures. It therefore began to make for itself with such a 
measure of success that it has been considered worth while 
to put the saws on the market. Some of the defects from 
which most saws of this kind suffer are the quickness with 
which both the table and the gearing wear out. Then, too, 
the ordinary methods of fixing the work on the table are 
primitive, to say the least of them. The Crittall Com. 
pany claims to have made improvements in all three 
lirections. The table is very easily renewable in so far 
us regards the portion on which the work rests. The method 
of doing this is evident from the illustration, where a remoy- 
ible piece can be seen in the table down on to which the 
work to be cut is clamped. This piece is held in position by 
means of set screws, which, however, cannot be seen in the 
view shown. It only takes a few minutes to take out one 
piece when it gets worn and to put in another, and, more- 
over, the cost cannot be very great, while for all practical 
working purposes the table is made as good as new. For 


rs 


Fig. 3—REVERSIBLE CASEMENT 


holding the work down two brackets are provided. These can 
be clamped to the table, and they are fitted with hand screws 
which can be made to descend on to the article to be cut. 
[t is claimed that the setting of the work is accomplished 
very much quicker by means of these screws than by em- 
ploying the usual form of clamps, which have themselves to 
be screwed up tight at every setting of the work. The con- 
sequence is that more work is got through in a given time. 

The saw itself is mounted on a large diameter shaft which 
is carried for its whole length in a substantial bearing. The 
and of the shaft away from the saw is provided with a cut 
worm wheel which is driven by a worm keyed on to the 
driving shaft. The worm and worm wheel are covered in, 
and work in an oil bath. The worm can slide along the 
lriving shaft, and the portion of the machine, consisting of 
the saw, its shaft, and driving mechanism, can be moved back 
and forward on a horizontal table by means of a hand wheel, 
which is at the other side of the machine to that shown 
he long bearing and the cut worm wheel are stated to give 
a considerably greater length of life to the machine as a 
whole. The long bearing certainly reduces the vibration 
considerably, and we are informed by the makers that the 
life of the gearing and shaft is six times longer than in other 
saws. 


GaLLoways Louwitep, annual meeting of 
this company was held on Tuesday, the chairman, Mr. Charles J. 
Galloway, presiding. A dividend was declared at the rate of 6 per 
cent, per annum on the ordinary shares, the transfer of £3000 to 
special reserve fund—making the total amount of this fund £14,435 
2s. 8d.—the transfer of £1500 to special depreciation account, and 
the carrying forward of £574 16s, 6d. To meet the expenditure 
required by additions and to provide for additional machinery, 
plant, &c., required for the manufacture of high-speed engines, the 
directors had resolved upon a further issue of 2746 ordinary shares 
of £10 each—equal to one-fifth of the number of ordinary shares 
previously issued—and all these shares had been offered to and 
taken up bythe present shareholders. Adverting to the Paris 
Exhibition, the Chairman remarked that probably it was unique in 
the history of any engineering firm to be able to record, as they 
could, that at three consecutive International Exhibitions they had 
gained the Grand Prix, the highest award. In the face of the 
pessimistic views expressed by many people as to the trade of the 
future, it was gratifying to him to be able to state that all the 
departments were fully engaged, the new year having opened very 
well for the company. Sir Richard Mottram, the retiring director 
was re-elected, and Mr, J, Wharton Pollitt, F,C,A., was re-elected 
auditor, 
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6FT. 


TURNING AND BORING MILL 


THE ATLAS ENGINEERING COMPANY, LEVENSHULME, ENGINEERS 


TURNING AND BORING MILL. 


Tue accompanying illustration shows a 6ft. turning and 
boring mill made by the Atlas Engineering Company, of 
Levenshulme, Manchester. The bed is bored out to carry 
the sleeve, which is fitted with conical gun-metal bearings in 
which the spindle runs. Adjustments are provided for 
taking up wear in the spindle, and for lifting the table from 
its perimetral bearing for quick-speed work. The spindle, 
which is of special hard steel, is bored 3in. diameter for 
2ft. in. deep and 14in. forward. The housings are of heavy 
design, and are gibbed to the bed with a long steel key. The 
cross slide has extra long bearings, and is of strong box 
section, well ribbed to resist all twisting and bending stresses. 
The swivel slides are adjusted on the saddle by means of 
worm and segment, and can move through an arc of 65 deg. 
The tool bars are octagonal in section, balanced, and have self- 
acting vertical and angular feeds 34in. long, with quick 
return by means of a hand wheel. ‘The saddles have self- 
acting horizontal feed with quick adjustment by rack and 
pinion. There are ten changes of s to the table, and 
eight changes of feed through positive differential gears, 
which changes give ample range for all classes of work. The 
diameter of table is 5ft., and diameter of driving wheel 
4ft. Gin. by 5in. wide, and it has a 2in. pitch. The cone 
diameters are 20in., 17}in., 15in., 12}in., and 10in. by 34in. 
wide. The approximate weight of the machine is 12 tons. 


THE HOLLAND SUBMARINE BOAT. 


We have referred elsewhere to the proceedings of the 
Committee on Naval Affairs of the House of Representa- 
tives, carrying out an inquiry into the merits of a pro- 
posal to build a large number of submarine boats. We 
reproduce below the report prepared by Rear-Admiral 
O'Neil, chief of the United States Bureau of Ordnance, 
on the submarine boat Holland, and submitted in January 
last. So many exaggerated and erroneous statements 
have appeared in the Press, both of the United States 
and of this country, concerning the Holland boat, that 
Admiral O’Neil’s statement of facts possesses at this junc- 
ture unusual interest and value. 

Admiral O'Neil: Mr. Chairman and gentlemen of the Com- 
mittee,—I understood the purpose for which I was invited to 
appear before the Committee, and I have prepared a memorandum, 
as I thought I could explain my views in a more satisfactory 
manner by so doing. 

Ever since the eg age into the possession of the Govern- 
ment, in the spring of 1900, she has been under the jurisdiction of 
the Bureau of Ordnance, and consequently I am fully conversant 
with all her movements and with the reports concerning them. I 
am also quite familiar with her history before she became the pro- 
perty of the Government, with her various public trials, and with 
the reports of the boards which witnessed them. Moreover, 1 am 
familiar with the details of her construction, and as a member of 
the Board on Construction have had occasion to carefully analyse 
her peculiar features and to weigh her advantages and disadvan- 
tages, and therefore believe I am in a position to pass an intelligent 
judgment concerning her. 

As regards the so-called submarine boats of the Holland type, it 

d, in my opinion, reasonable enough to build a few to experi- 
ment with for the purpose of fully testing their efficiency ; to en- 
— their future development, and to reimburse to some extent 
the Holland Torpedo Boat Company for expenses incurred by it 
in the development of its system up to its present stage. 

Congress already having authorised eight boats of the Holland 
type, at a total cost of about 1,360,000 dols.—170,000 dols. each— 
may be said to have fulfilled all its obligations in this respect, and 
to have dealt liberally with the Holland Torpedo Boat Company, 
and has by its action afforded the department ample means for 
experiment with boats of this particular type. 

Only one of the eight boats above referred to is yet completed, 
and it can be positively stated that up to this time the milita 
value of such boats has not been demonstrated ; therefore I thin 


it would be impolitic, to say the least, to authorise any more at 
this time, or at this stage of their development, upon the assump- 
tion that they will contribute in any degree to the naval or military 
strength of the country. 

The Holland boats are interesting novelties which appeal to the 
non-professional mind, which is apt to invest them with remarkable 


properties which they do not possess, and to credit them with 
extraordinary offensive powers which have yet to be shown. 

In my opinion, they are an ingeniously-contrived craft of an 
eccentric character which mark a step in the development of an 
interesting science, but nothing more. Their so-called submarine 
qualities, which give them an attractive air of mystery, are of 
practically no value except for the purpose of temporary conceal- 
ment for very brief periods, and the quality of submergence in- 
volves so many elaborate details and complications that it is a 
question whether the benefits arising therefrom compensate for 
the objectionable and troublesome features it entails, The so- 
called Holland submarine boat is not designed to operate ex- 
rane | under water, as many suppose to be the case. It is 
impossible to see under water, and therefore such boats must 
frequently come to the surface to take observations and get the 
direction and distance of its objective, and to guard against 
collision with other boats. When wholly submerged its course 
must be entirely directed by compass, which is of no use if the 
object to be attacked is moving or if there be any current, as 
either will conspire to render it well-nigh im — 4 for the 
boat to maintain that accuracy of direction which is n ry for 
the successful launching of a torpedo, as the boat itself must be 
accurately pointed—and it must therefore come to the surface at 
the moment of discharge—to effect the same, thus revealing its 
presence, 

The extremely slow speed of the Holland boats and their lack of 
manceuvring qualities—having but one screw—would effectually 

revent them from getting within torpedo range, which is only 
Foo to 1000 yards, of an enemy, unless the latter were at anchor 
or laying to. Further than this, the Holland boats when sub- 
— are deficient in longitudinal stability, having always a 
tendency to dive or come to the surface, varying with changes of 
speed, which must be counteracted by the action of the horizontal 
rudders. Unless moving at a speed of about three knots the 
Holland boats will not remain submerged, but will rise to the sur- 
fate and thus reveal themselves if they stop for any purpose. The 
trim must be absolutely preserved to enable the boats to be pro- 
perly controlled under water, hence the crew must remain at their 
particular stations, and compensating tanks are necessary to admit 
water to make good any change of weight that may occur due to 
launching a torpedo or other cause. Artificial light and ventila- 
tion must be resorted to, and the hull must be sealed perfectly 
water-tight on account of submergence ; and two means of motive 
power become necessary, namely, a gas engine using gasoline fuel 
for surface work, and a storage battery and an electric motor for 
submerged work. Moreover, there is always danger of grounding 
when running submerged in shallow water, or of descending to a 
dangerous depth if running in deep water, from which it will be 
seen that the submerged features are attended with many com- 
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be asserted, without fear of successful contradiction, that the so- 
called submarine boat of to-day must undergo a long Fp of 
development before it can be regarded as a practicable and reliable 
instrument of warfare. If such boats inspire dread, it is more on 
account of their imaginary than their known powers. The Holland 
boats lack the essential qualities of efficient torpedo boats, namely, 
, mobility, manceuvring powers, endurance, and habitability. 
hen submerged they operate to great disadvantage, and when 
on the surface are inferior to the poorest and least efficient torpedo 
boats of the day. 

I do not presume to say that inventive genius will not some day 
develop a submarine, or a partially-submerged, topedo boat far in 
advance of anything yet presented or conceived of ; ‘hence should it 
be deemed advisable to further aid in such development the field 
should be thrown open to all inventors and designers in order that 
a stimulus may be given to the art, rather than to accept as a 
finality the boats of the Holland type. 

When the Government obtained possession of the Holland and 
wished to get her to Newport to experiment with, it took the 
expert crew of the Holland Company twelve days to accomplish 
the journey from Washington to that point, notwithstanding the 
fact that the company used its own tug part of the way, and 
the Government furnished a powerful tug for most of it to tow 
the Holland, as she was towed all the way, except about ten miles 
through the Delaware and Chesapeake Canal, where she used her 
own motive power. The boat only ran during the daytime, as it 
was necessary to stop to give the crew rest. The Holland arrived 
at Newport on June 24th last, in the hands of the company’s 
experts, broken down by reason of the armature cf her main 
motor being burnt out, and it was not until July 7th that she was 
ready for service, that is, two weeks after her arrival and twenty- 
six days after she left Washington. While at Newpurt the boat 
was laid up from August 17th to August 28th on account of a 
broken friction clutch. She remained at Newport until October 
16th, and was then towed to Annapolis, arriving on October 19th, 
using her own motive power for a distance of about ten miles 
oniy in passing through the canal. She has been at the Naval 
Academy since then, and has been disabled five times within a few 
months from the same cause, namely, the burning out of the 
armature of the main motor, and is broken down from that cause 
at this moment. 

During the present month the commanding officer of the 
Holland was ordered to make a run down Chesapeake Bay from 
Annapolis to Norfolk for the express purpose of obtaining data 
concerning the performance of the boat. The distance run was 
145 miles, and the time consumed forty-eight hours, twenty and 
three-fourths hours of which the boat did not run. She was 
accompanied by a tug, and ran on the surface only, the most 
favourable condition for steaming, and notwithstanding that the 
officer in charge reports her machinery to be in good condition, 
she averaged a speed of only 5°3 knots per hour. One stop of 
three-quarters of an hour was made on account of a heated 
gearing, one of five hours to re-charge the storage battery, one of 
two hours on account of a hot bearing, and one of thirteen hours 
to rest the crew, and when the boat arrived at Norfolk she was 
broken down on account of a burnt out armature, and is to be 
towed back to Annapolis, which affords another illustration of 
what may be expected from the Holland when called upon for 
service, even of the least exacting kind. The weather during the 
trip was very fine, and the conditions most favourable. A torpedo 
boat of moderate speed could easily have made such a run in eight 
hours. The Holland Company expects to do better in the new 
boats, and has offered to furnish a new armature to replace the 
defective one in the Holland, which should render her more 
reliable in this respect. Mention is made of the above facts 
because the Holland is so often advertised to the public as a useful 
and efficient boat, and her trip to Norfolk will no doubt also be 
used for this purpose. 

The extraordinary claim made by the Holland Torpedo Boat 
Company in its letter of January 5th, 1901, to the Secretary of the 
Navy, that the Holland “‘ can go out of our harbours by day or by 
night and blow up battleships of our enemies seven or more 
miles out at sea,” is indeed remarkable, being based upon the fact 
that on September 25th, 1900, during some manceuvres of the 
North Atlantic fleet off Newport, R.I., the Holland, on a very 
fine evening and under exceptionally favourable circumstances, 
steamed seven miles, as a surface boat only, outside Newport 
harbour, and, like the torpedo boat Porter, claims to have put the 
battleship Kearsarge out of action, which was not allowed by the 
umpire, as it was decided that the Kearsarge had already been 
put out of action by the torpedo boat Dahlgren. 

The Holland Company claims for the Holland a steaming radius 
of several hundred miles on the surface, and why her perform- 
ance in steaming seven miles should be referred to as such a 
remarkable achievement is not apparent. The truth of the 
matter is that she did no more on the occasion referred to than 
might have been accomplished by an ordinary steam launch, and 
the fiction indulged in by the company concerning this remarkable 
exploit can properly be characterised as not warranted by the 
facts in the case. There were no conditions simulating real war- 
fare ; the location of the battleship was known, as she had fired 
guns and stars to put other boats, three in number, out of action, 
and 1% turned on her rurning lights before the Holland made her 

nal, 

he I understand that a member of the Holland Company has 

challenged the accuracy of the foregoing statement, I have brought 

with me the original official report of ‘the proceedings, from which 
the following is taken :— 

[Extract from the report of the navigating officer of the U.S.S. 
Kearsarge, Lieut. Commander N. R. Usher, U.S.N., dated 
Newport, R.I., September 26th, 1900. ] 

“Shortly after this a torpedo boat, the Porter, was discovered 


— and require the introduction of many t e 
etails calling for the most watchful care and attention to success- 
fully operate, the failure of any one of which at once destroying 
the efficiency of the whole. 

The Holland boats when ballasted for service have such a small 
margin of reserve buoyancy that any accident admitting water to 
the hull would probably prove fatal. Thus far no persons have 
been ordered to go in the Holland, and it remains to be seen 
whether she will inspire the department with sufficient confidence 
in her safety to justify it in ordering crews to the new boats. At 

resent the Holland is manned by a volunteercrew. The Holland 
ts, when running with their gas engines, cannot back without 
shifting to the electric drive, and hence are liable to accidents due 
to collision, which might be averted if they could promptly reverse 
the screw. The boats are so small that the space within them is 
necessarily very contracted, affording but scant accommodation for 
the crew, and consequently any service of more than a few hours’ 
duration would prove very fatiguing, and would either become 
impossible or would entail great hardship on the crew, who, under 
such stress, would render less efficient service. In fact, the 
endurance of the boats is limited to the physical endurance of the 
crew, necessitating frequent reliefs, which would be difficult, if not 
impossible, to accomplish under the ordinary conditions of war 
service. The boats are very dependent _ a base or convoy, 
and cannot operate at any distance to speak of from one or the 
otter, as they afford neither sleeping nor cooking facilities, nor 
can they be warmed without a waste of electric power, which is 
not contemplated or provided for in the Holland. 

The use of gasoline as a fuel is open to grave objections, as any 
leaks in the tanks or pipes might lead to serious consequences to 
the crew, and even to the ts themselves. In fact, on one 
occasion the entire crew was nearly asphyxiated, due to an escape 
of the products of combustion of gasoline. 

The fact that the Holland boats can, under favourable con- 
ditions, make short runs when submerged, and longer ones on 
the surface, is by no means conclusive evidence that they can per- 
form any efficient military service. by are purely experimental, 
and their practical utility has yet to be demonstrated, and it may 


ing our Lows to starboard, but no signal of this discovery was 
made to her, and whilst observing her and keeping note of her 
movements, another torpedo boat, the Dahlgren, was made out 
almost ahead and running for us. Fired a green star and twoguns 
for the Dahlgren at 8.55, and at 8.56-25 she fired a red star, and 
two seconds later a second red star, both within the 500 yard 
distance. The order was then given to turn on the running lights. 
In the meantime we fired a green star and two guns for the Porter. 
The Porter fired a red star shortly after we fired a green star for 
the Dahlgren. The umpire adjudged that the attack of the 
Dahlgren was successful. The Porter ranged up alongside, on our 
starboard side, and also claimed a hit. About this time a white 
light appeared close to the Porter, and on our starboard beam, 
which proved to be the Holland, which claimed to have put us out 
of action. The umpire ruled out the claims of the Porter and 
Holland because the attack of the Dahlgren, which got in first, was 
adjudged to be successful.” 

Rear-Admiral Farquar, in his letter to the Department, No. 167, 
of October Ist, 1900, referring to the matter, says :— 

“Unfortunately in her — the Holland’s — attack upon the 
Kearsarge the second night she did not reach there until after 
several torpedo boats did, so that so strict a look-out was probably 
not being kept as would otherwise have been on board the 
Kearsarge.” 

The incident above referred to is the only one connected with or 
having any bearing on the military value of the Holland that has 
taken place since she came into the possession of the Government, 
and it can readily be seen upon what a flimsy pretext the claim is 


set up that she can ‘‘ blow up battleships of our enemies seven or + 


more miles at sea.” 

The only use of the Holland is to discharge torpedoes, and no 
weapon is more erratic and uncertain in its flight than the torpedo, 
It must be adjusted and launched with the greatest accuracy to 
have even a possibility of hitting its mark, and when discharged 
from a boat as erratic in its movements as the Holland the possibility 
is reduced to a minimum. So little torpedo practice has yet 
been attempted with the Holland that her efficiency with respect 
to this important feature is practically unknown, as only two 
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torpedoes have been launched from her, one of which failed to 
run, and the other was at a fixed and not at a moving target. 

I have been on board the Holland and have seen her under 
way, running on the surface and submerged, and I would say 
for the information of the Committee that she contains no 
novelties or unusual or specially expensive apparatus. Her hull is 
of simple and comparatively inexpensive construction. She con- 
tains a gas engine, a storage Bommnty a dynamo, an air compressor, 
a few electric motors, a torpedo tube, some flasks for containing 
compressed air, a gasoline tank, some tanks for water ballast, and 
a few other details. Most of the foregoing are commercial articles, 
inexpensive in character except the storage battery, and readily 
ra from which it will appear that the boats are not costly 
to build. 

As regards the patentable features of the Holland, they must be 
few in number and insignificant in character, as she is almost 
entirely made up of commercial appliances. Possibly some detail, 
such as the steering engine, may be patented, but the principal 
features of the boat are not, and I believe the Government or any 
company could build such boats as the Holland with possibly a few 
slight and unimportant moditications without trespassing on any- 
body’s rights, and therefore I do not consider the company’s 
patents on their boats worth buying. There is nothing mysterious 
about the boats, but unquestionably it has taken much time, labour, 
and money to perfect them up to their present condition. It is the 
fashion of the day for promoters of commercial enterprises which 
do not receive the immediate and hearty approval of naval officers 
to argue that such officers oppose, without sufficient cause, and 
often on theoretical grounds only, what are really valuable and 
important inventions, and the case of the original monitor is 
frequently cited as an evidence of this fact. 

While I am unable to state to what extent, if any, the building 
of the monitor was opposed by naval officers, I do know that the 
original monitor, on account of her faulty construction, foundered 
at sea off Cape Hatteras in not very weather, and that many 
of her crew were lost. I also know that the monitor type of 
vessel is almost discredited to-day, and it is looked upon as among 
the least efficient of naval vessels. The monitor ma said, how- 
ever, to have been the prototype of the modern battleship, and 
had the original monitor been accepted as a finality we should 
have no battleships to-day ; whereas by the process of natural 
development we now have types of vessels still possessing some of 
the chief characteristics of the monitor type and yet vastly 
superior ; and so, I argue, will the case be with the submarine 
boat, and the early types like the Holland cannot be accepted as 
representing the best or highest state of the art ; and it would, in 
my opinion, be most unwise to build any more at present. ‘The 
opposition on the part of naval officers in general to such vessels as 
the Vesuvius, the Katahdin, and the so-called Ericsson destroyer 
was perfectly justifiable in view of the generally conceded useless- 
ness of the vessels themselves. Whatever inventors and promoters 
of enterprises may say with respect to naval or military inventions 
or devices in the success of which they are commercially concerned, 
it must be admitted that theirs is ex parte testimony, to say the 
least, and is only entitled to consideration as such. 

Ever since I have been in the navy, now close on to forty years, 
numerous novelties and supposed valuable inventions, which were 
to revolutionise naval warfare, have been presented from time to 
time. Several have secured Congressional aid, sometimes with and 
sometimes contrary to the recommendations of the department, 
and it can be positively asserted that not one of them remains to-day. 
The Navy Department is solicitous for the welfare of the navy, 
and when it does not indorse or recommend an increase in any 
— line, it may safely be assumed that such increase is not 
or the public interests. The naval strength and prestige of this 
and of every other country will consist in the number of its fight- 
ing ships, and not in torpedo boats or eccentric craft of any sort. 
Naval battles for supremacy will be fought on the high seas, and 
the defence of the coast can best be effected by well-placed modern 
guns and by mined channels, over which no enemy will attempt to 
pass. The latter are cheaper than submarine boats, and can be 
relied upon to be at the right place at the right time. I am 
satisfied that a t number of submarine boats will be a source of 
great care and also of great disappointment ; that they will rapidly 
deteriorate, and fail in the hour of need if too much reliance is 
placed upon such questionable means of defence. 

My recommendation is to complete the boats now under contract 
and find out what they are good for, and if experience proves 
them to be really useful and efficient, then build more, but not 
until then. They can be quickly built if required, and at the 
present time there is no need for them ; and under any circum- 
stances they can only be regarded as trifling auxiliaries to the 
regular naval establishment. 

I recognise the fact that favourable comments have been made 
concerning the Holland by several eminent naval officers, for 
whose judgment I entertain the highest respect ; but after a care- 
ful analysis of all the information that is obtainable concerning 
her, Iam at a loss to understand upon what such opinions are 
based, as the Holland has never shown her ability to do anythi 
more than run at a slow speed on the surface, and make submerg: 
runs of short duration at a much slower rate of speed, always in 
carefully-selected localities and under most favourable conditions. 
This is the sum total of her performances, which I am unable to 
accept as sufficient evidence that such boats are useful and 
efficient instruments for naval purposes. 

In conclusion, I would repeat that the endurance of the boats, 
either on the surface or submerged, is limited to the endurance of 
the crew, and not to the amount of gasoline carried in the tanks, 
the endurance of the storage battery, or the amount of compressed 
air stored in the air reservoirs. I have taken and do take an 
interest in the Holland boats, but do not wish to see a lot more of 
them forced on the Government until it has been conclusively 
shown that they are useful and efficient. It was due to my efforts 
alone that the Holland was sent to Newport, and had I not been 
persistent in the matter she would probably have been hauled out 
of the water at the Washington navy yard instead of being put 
in commission, but I was bc that her qualities and possi- 
bilities should be investigated by naval officers. 


Barry RaiLway Viapuct CoMPLETED.—The permanent way has 
been laid across the immense railway viaduct running across the 
Taff Valley at Taff’s Well. It carries the railway and connects the 
Barry system with the Rhymney system, and in crossing the Taff 
Valley there runs beneath it two roadways, two railway lines—the 
Taff Valley Railway and the Cardiff Railway—the river Taff, a 
feeder for the tinworks, and the Glamorganshire Canal. At its 
highest point it is 112ft. from the ground to parapet, while the 
foundation for one of the pillars runs down toa depth of about 
30ft. It isa fine structure, with seven large spans, varying in size 
from 120ft. to 180ft., and at each end are two brick arches on the 
mountain slopes. The total length of the structure is 1420ft., or 
nearly double the length of the Porthkerry Viaduct, on the Vale of 
Glamorgan Railway. At its highest point also it is afew feet 
higher than the latter, while the spans are each nearly four times 
larger. The contractors who have executed the work are Messrs. 
Price and Wills, of Westminster, the firm who constructed No. 2 
Dock at Barry, Barry Island Railway extension and passenger 
pontoon. The method adopted was peculiar, although sores rd 
the less dangerous for life and limb. The huge iron girders were 
placed on the pillars when these were only a couple of feet from 
the ground, and they were then raised 4ft. every time the masonry 
reached the girder, so that when the summit was gained the 
girders were in position. The viaduct was designed by Sir John 
Wolfe Barry, a engineer to the Barry Railway Company, 
for whom W. J. Bell, the resident engineer to the company, 


superintended the progress of the work. It has taken over three 
years to construct, and is ready for traffic as soon as the cuttings 
on the Tongwynlais side are finished. There remains, however, 
little to be done before the line will: be ready-for opening. 


ON THE NEED OF EDUCATION OF THE JUDG- 
MENT IN DEALING WITH TECHNICAL 
MATTERS.* 

By G. W. Dickie. 


Or all teachable things, the education of the judgment receives 
the least attention, while its importance is supreme. I do not 
know of a single university that has a chair of common sense, and 
in trying to reason out why this so important endowment is not 
taught | can think of but one reason, and that is the impossibility 
of finding a man to fill such a chair. Men in all professions are 
therefore left to acquire this most important part of their education 
as they acquire practical experience, and in most cases with as 
little success, It is an unfortunate condition with us that we are 
nearing the end of our work before we realise how important a 
factor judgment is in all questions of importance that come before 
us in our everyday experience. 

Self-education in the matter of judgment is a life-long mental 
discipline. One of the most important points in this process is very 
difficult to deal with, for every time it comes up it involves us in 
an internal struggle which equally affects our vanity and our ease, 
This point consists in the tendency to self-deception in rd to 
the result we wish for. For any one who is not brought daily to 
the necessity of self-correction in regard to this tendency, it is 
impossible to realise how all-powerful the tendency is, and how 
unconsciously we all yield to it. How eager we all are to seek for 
such evidence as may be in favour of what we want the result to 
be and to chads 5 any evidence pointing the other way. We 
receive as friendly that which agrees with our preconceived 
notions, and resist and dislike that which opposes them. In fact, 
the inclinations we exhibit to receive and to act upon any report 
or opinion that harmonises with our preconceived notions can be 
compared, in degree, only with the incredulity we entertain 
toward everything that opposes them. And all this goes on 
unconsciously, while we honestly believe that our judgment is 
entirely free and unbiased. 

It is my purpose to try, in as simple and direct language as I 
am able to use, to point out some of the ways in which we fail to 
exhibit sound judgment in dealing with the engineering problems 
that confront us every day. In my work how do I suffer from 
lack of fg sage on the part of myself and those connected with 
me, and how could much of that suffering be avoided, thereby 
reaching results with less waste of labour and time? This is an 
inquiry worth making, even if the answer be not quite satisfactory. 
There is fast growing up a system which, if I understand the 
direction in which it is moving, proposes to dispense with the 
necessity for the exercise of judgment in dealing with everyday 
engineering problems. Young men without experience, and who 
have never had the chance to acquire an educated judgment, are, 
as a rule, put in charge of very important work, and a set of 
instructions is provided for their guidance, which instructions are 
supposed, if rightly carried out, to obviate the necessity for any 
exercise of judgment on the part of the person in charge. 

Those of us who are iag out large contracts with the 
Government and with some public companies find it hardly possible 
to get anything decided by sound judgment based on experience. 
I have often tried to reason from my own experience with young 
inspectors of work, but that kind of reasoning is not now ad- 
missible. Printed instructions are produced, with the intimation 
that these must be adhered to in every particular, the inspector 
having no discretion in the matter. I have often traced these 

rinted instructions back to their source, and found the author to 
“4 a man whom I would not like to trust with doing the work 
covered by them. 

In mechanical engineering and kindred business, such as ship- 
building, the great bulk of the designing is done by the contractor, 
all working plans being prepared by him. He is also held respon- 
sible for the result ; yet all his plans must be submitted to a young 
and, from the very nature of the case, inexperienced inspector, 
who, however clever he may be in solving theoretical questions 
relating to the device in question, has never had to make those 
things himself and to be responsible for their working after being 
made, and for their costing no more than he said they would cost 
before he began. Now, the young inspector reads in his book of 
instructions, generally in a preface, that the object of printing 
these instructions is for the proper protection of the interests 
of the Government. In a decision by the Judge Advocate of 
the United States navy, I read the other day that the aim and 
intent of the wording of the specifications and contract for the 
building of a warship were solely to protect the interests of the 
Government. 

Now, my idea has always been that the object of the specifica- 
tions and contract, when fully carried out, was to produce the 
best possible warship of the kind specified ; that there were two 
parties to the contract, and that the interests of one needed pro- 
tection just as much as the other. The language used in the 
decision mentioned shows how difficult it is for an inspector to use 
sound judgment even if he has it at his command. hen a plan 
is presented to him by which you propose to carry out the object 
of the specification, he looks at it with the distrusting notion in his 
mind that you have used what skill you possess to design this part 
of the work as cheaply as possible, and that it is his business to 
stand between you and the object of your desire ; and he will not 
reason with you as to the why and wherefore of your design with- 
out putting you on the defensive in regard to your own character 
instead of that of your design. And when he has found out where 
he can add something to your design, to increase its cost without 
spoiling it, he is very likely to do so, as he thereby tickles his own 
vanity by impressing you with his power, and cuts you out of 
doing the thing with the simplicity and economy that you were 
planning for. 

This shows the need of an educated judgment on the part of 
such an inspector. And, of course, it might be the other way. 
The contractor, in making his design, may allow his self-interest 
to rob him of all sound judgment, and his desire for a simple and 
cheap device may lead him into making something that would not 
properly meet the requirements of his contract. What is needed 
is an honest endeavour on both sides to cultivate the growth of a 
sound judgment that can decide technical questions altogether 
apart from the personal interests of the parties. In no question 
is sound judgment, based on long experience, more necessary 
than in the many disputes that arise re ca workmanship and 
material. Here, where an educated judgment is most required, 
we find that self-interest and hard-and-fast rules interfere most 
with its application, When I look back over the many battles I 
have had with inspectors who demanded their pound of flesh when 
it could not possibly be got without blood—sometimes all the 
judgment lacking on the one side, and sometimes on the other— 
I wonder why we should continue beating the air over questions 
that with the exercise-of a small amount of sound judgment would 

A good many years ago, while in the casting yard one morning, 
I noticed a propeller casting, a solid cast wheel which had, as 
many of them are apt to have, some gas checks across the back. 
I did not consider that the small defect should be any reason for 
condemning the casting. That wasmy judgment. Perhaps I was 
assisted in forming this “ by a strong desire to save the 
cost of another casting. hen the superintending engineer of 
the company for which this wheel was made saw the casting he 
promptly condemned it, and no afhount of reasoning on my part 
could alter his judgment. There being no desire on his part to 
help his judgment to concur with mine, he would take no chances 
with a wheel having any visible defect. And he believed that my 
opinion was formed entirely on self-interest, while his was founded 
on the high plane of engineering prudence. 

In this particular case I thought it worth while to test the 
foundation upon which each of us based our judgment. So I 
said to him, “‘ Your company pays for this wheel nine cents per 


* Read before the Technical Society of the Pacific Coast. 


pound, and it costs my company six cents. If I make another, we 
will lose three cents per pound instead of making three cents per 
pound. Now, I think that I am right in claiming that the slight 
defect in this casting is no ground for condemnation, but in order 
to save actual loss your company can have the present wheel for 
six cents per pound.” ‘ Well,” said he ‘now you're talking 
reasonably. I will see our people about it and let you know.” 
Within an hour this wheel was accepted and went into service, 
and, so far as I know, had a long and useful life. 

Now, I myself might have acted just as this engineer did, but 
the transaction illustrates how much we are all influenced by our 
own desires in these questions instead of by sound judgment, and 
how difficult it is to know when the decision is prompted by desire 
when we think we are exercising our judgment. Our whole 
modern method of testing and inspecting materials is founded on 
the belief that the faculty of judgment in an inspector is a danger- 
ous thing, and that all excuse for its cultivation must be eliminated 
from his mental stock-in-trade. 

The other day I saw condemned and broken up a large bronze 
casting that had cost about 3000 dols., because the coupons or 
test pieces showed less tensile strength than the specifications 
required. The casting itself was perfectly sound and very tough ; 
in fact, admirably suited for the purpose for which it was made, 
and not the slightest doubt of its character was expressed by any 
one who saw it. Yet, use the test piece was required to show 
55,000 Ib. tensile strength per sectional inch and broke at 44,000 1b., 
a great deal of labour and costly material was deliberately de- 
stroyed, the inspector claiming that he had no discretion, which 
means no judgment, to exercise; and, when the case was appealed 
to a higher authority, that authority, who could not see this good 
piece of work, entirely suited for its place in the structure and 
with ample margin of strength, simply sent to destruction with the 
careless remark, written officially from the other side of the 
Path that the requirements of the specifications must be ful- 

ied. 

You must not understand me to mean that physical tests are 
not very important in deciding the quality of material, but when 
applied without judgment they may result in great waste of both 
labour and material, for they do not present the whole case, even 
as to the character of the material of which the test pieces them- 
selves are made. We often have plates of steel where the test 
pieces, cut directly from the plate, will give fino results, say 
60,000 Ib. tensile strength and elongation of 30 per cent. in 8in., 
and will double over on themselves without sign of fracture, and 
yet the plate itself would break like glass in bending over a large 
radius. I have cut test pieces right out of plates that would not 
bend at all, and the test pieces would double over on themselves 
without sign of fracture. Not long ago I hada plate of Govern- 
ment material to bend on the press for a keel plate, but the plate 
broke hopelessly in bending. There was no other plate to replace 
it of material that had been tested and accepted for Government 
use, and the inspector would not allow any other plate to be taken 
for the purpose. I, however, took “a plate of steel for merchant 
work and bent it to the required form with no sign of fracture. 
We cut a test piece out of the broken plate, right by the fracture, 
and it showed 61,000 lb. tensile strength and 28 per cent. ——- 
tion, and bent over on itself without fracture. ‘Then we took a 
test piece out of the plate that had been successfully bent to the 
desired form, and showed 62,0001b. tensile strength, and 22 per 
cent. elongation, and it broke before it had completely bent over 
on itself. Therefore the perfectly bent plate was not allowed to 
be used because the test piece did not meet requirements. Here 
the test intended to guard against the use of unsuited material 
resulted in preventing the use of eminently suitable material ; not 
because of anything wrong in the test, but through the lack of 
judgment in applying the result of the test to the desired end. 
I could multiply cases—they are of almost ge tay occurrence— 
where the lack of judgment in regard to the value of tests results 
in needless loss and in great delay in carrying out work. 

Lack of judgment is often manifested in a demand for un- 
reasonably strict compliance with a specification that makes no 
allowance for ordinary imperfections in all products, even of the 
most skilful workmen. Not many days ago I had such a case to 
deal with in building a small marine boiler for the Treasury 
Department under a very strict specification. I found that it 
would make better work to weld the plate forming the sides of 
the combustion chamber, as the seam was in the way of the stays, 
as shown in the drawing. The inspector thought so too, so the 
plate was welded ; but the slight waste in heating resulted in the 
plate being ,4in. thin at the weld. I did not foresee this, but the 
inspector discovered that the plate was slightly thinner at the 
weld, and the specification requiring a certain thickness of plate, the 
work was suspended until a decision should come from Washington. 
The decision came in due course, and in the usual form, instructing 
the inspector to require the work according to the specifications. 
Now if this had been made as specified with a riveted joint, its 
strength would have been, say, 67 per cent. of the plate, while the 
welded joint gave 92 per cent, Yet, notwithstanding all this, the 
work was condemned and thrown away. This loss did not result 
from any desire on the part of the inspector or his — to 
cause loss to the contractor, but simply from a failure on their part 
to apply sound judgment to the question before them. A plan or 
specification is an instrument to be used for the production of a 
certain piece of engineering work. The thing produced is the only 
reason for the instrument being brought into existence, and when 
once the instrument has served its purpose its value disappears. 
Yet engineers engaged to apply this instrument, are as a rule 
—especially the young men—more intent on applying the instru- 
ment than in considering what the instrument may be doing, for- 
getting that the instrument can of itself produce nothing, and that 
if not applied with judgment it will produce only such things as 
the man that made the instrument could himself produce. But 
when applied with the correcting power of sound judgment, 
acquired in the production of similar things with other instruments, 
it becomes pliable in the hand of a master, and the result is the 
combined power of the instrument with the trained judgment of 
him that applies it. 

All technical men engaged in producing tangible things out of 
ideas expressed in our defective language, interpreted by some 
one perhaps better acquainted with words than with things, and 
whose judgment has not been matured by any intimate knowledge 
of the actual work that the specification he is to enforce is intended 
to produce, feel how ‘hard it is to get their position understood, 
pet how often they must do things against their better judgment 
for fear it may be thought that their own interest, and not their 
experience, is the foundation on which their judgment rests. 


Tue Roya InstrTUTION.—In the last lecture of his course on 
‘* Practical Mechanics,” Professor J. A. Ewing discussed the 
doctrine of energy. He said the great problem before the engi- 
neer was the more efficient utilisation of heat energy. The steam 
engine of to-day was more efficient than that of Watt’s time, but 
much remained to be done. One ibility was the use of steam 
at ahigher temperature in the engine, and a system of thus super- 
heating steam was now being introduced to this country from 
Germany, by which 1} Ib. of coal could be made to yield one horse- 
power for one hour, as against about 21lb. required by the best 
ordinary engines. From gas engines, again, one horse-power per 
hour might be obtained for 1lb. of coal. The modern turbine 
engine, as developed by the Hon. Charles Parsons, was remarkable, 
not only because balancing troubles were removed, there being no 
reciprocating masses, but also because, in its latest form, it gave a 
— return for a given quantity of steam than any other engine. 

rofessor Ewing cone ated by saying that he thought in the history 
_ — steam engine the name of Parsons would stand beside that 

Watt. , 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE iron market here is this week putting on a rather better 
appearance, and more confidence is exhibited in the future of 
trade, The position is viewed by ironmasters as more encourag- 
ing, bearing in mind the utter absence of animation which has 

reviously characterised the market, and on ’Change this—Thurs- 
—afternoon in the tone was more satisfactory. 
It is too early yet to be able to pronounce that a specific trade 
improvement is at hand, but the market has been depressed so 
long that any signs of increased animation are eagerly welcomed. 
The impression is taking hold of the market that prices have now 
pretty much got down to the bottom, or if not quite to the bottom 
very nearly so. 

Prices at present are not gray altered, £9 10s. being still 
quoted for marked bars, £8 10s. to #8 15s. for second grade, and 

7 to £7 10s. for unmarked ditto. But in respect more particu- 
larly of certain descriptions of sheets used for working up and 
easy stamping purposes, consumers are this week in evidence who 
declare that a turn in the tide in prices has even now commenced, 
and that they are unable to buy upon such favourable terms as a 
fortnight ago. For example, sheets of 27 w.g., lately quoted at 
£9 or £9 5s. per ton, cannot, it is stated, be got this week for less 
than 5s, to 10s, per ton additional. 

Bar makers report that plenty of orders are offered them, but 
that their acceptance is at present out of the question at the prices 
mostly attached. Very few, if indeed, any of the unmarked bar 
firms are able to obtain the association quotation of £8, the figure 
adopted at the end of last year, the bulk of the sales mentioned 
during the last fortnight being at £7 and under. This is a fall of 
nearly £4 per ton from the maximum of six months ago. 

The keen competition of North Staffordshire and Shropshire bar 
makers has caused South Staffordshire common bar prices to fall 
to within 10s. or 12s. 6d. per ton of the rates current before the 
‘*boom,” although coal and wages have, as is well recognised, 
fallen but little. It is even said that common hurdle iron and nut 
iron is changing hands at not more than £6 10s, per ton. Gas 
tube Acie is quoted this week £7 5s., and rivet iron £8 to £8 5s. 

er ton. 

PeThe sheet iron trade at present gives little indication of improve- 
ment beyond a somewhat quickened inquiry in one or two quarters. 
par > opel orders have fallen off lately, and sales are only being 
made for early delivery. Output of black sheets is restricted by 
reason of the large number of mills that remain closed. Open 
market quotations are given :—Singles, £8 ; doubles, £8 2s. 6d. to 
£8 5s., and trebles, £8 15s. For galvanised corrugated sheets itis 
impossible to get more than £11 10s, f.o.b, Liverpool for 24 w.g., 

eked in bundles, Spelter is now quoted £18 5s. per ton, delivered 

irmingham, compared with £21 5s. three months back. 

The pig iron trade has better prospects, and this week some 
sellers declare that the tone, though not yet quotably stronger, is 
decidedly healthier. They point to the bareness of stocks, both in 
consumers’ and makers’ hands, in support of this argument, and it 
is asserted that none of the Midland group of furnaces have any 
stores, In this group are included Derbyshire, Northampton, 
Lincoln, Leicestershire, &c. There were agents on ‘Change in 
Birmingham this afternoon who foretold early scarcity in pig iron, 
and they were not without support to their views. They called 
attention to the circumstance that during the last few months 
ten to twelve furnaces, representing an average output of 300 tons 
of pigs each per week, or an aggregate of tons to 3600 tons per 
week, have been blown out, and there is no probability of any of 
these furnaces being re-lighted yet awhile, Further, they asserted 
that consumers’ demands for current delivery are increasing, and 
that at some of the furnaces pressing inquiries are this week being 
received in excess of makers’ capabilities. 

Pig iron prices, however, so far, have not gathered strength, and 
some quotations of forge iron are 25s. per ton below the December 
prices. Northampton forge pigs are quoted 47s. to 48s. A few 
sales have been made at 46s., but it cannot be said that the price is 

eneral. Derbyshire forge iron is 47s, to 49s. or 50s. now, and 
North Staffordshire is 51s, to 52s, per ton. No. 3 foundry pigs are 
55s. 6d. to 57s. 6d. and 58s. for Northamptons, according to brand, 
and 55s. 6d. or 56s. 6d. to 59s. and 60s. for Derbyshires. Stafford- 
shire metal is quoted :—Cinder pigs, 47s, to 49s.; part-mines, 48s, 
® 50s.; all-mines, 52s, 6d. to 60s.; and best ditto, 80s. to 85s. per 

n. 

The steel works are steadily employed, and a satisfactory 
feature of the trade is that most of the steel consumed in this 
district is now obtained locally instead of from the North of 
England or Wales. There is, however, so much competition from 
abroad owing to the depression in the Belgian and German 
— that Staffordshire houses have been obliged to revise their 
ists. 

Siemens finished steel plates for stamping purposes are offered at 
£10 per ton, delivered Slaninghens, which ie a reduction of £2 per 
ton, compared with nomorethan three monthsago. Bessemer sheets 
were not on offer, as the slight difference in price between Bessemer 
and Siemens quality has rendered them unmarketable. Bessemer 
billets remain at £5 to £5 5s., constructive engineering plates, 
£7 5s, to £7 15s.; and girders, £6 15s. to £7 5s. per ton. 

Extensions in their electrical engineering department are con- 
templated A 4 the Corporation of Wolverhampton at an outlay of 
£58,942, e Corporation have also under consideration the 
question of electric traction for their tramways. 


NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—The rather steadier tone, which has recently been 

rhaps the most satisfactory feature in the iron and steel market 

ere, has not been maintained. Prices are apparently again on 
the down-grade, and distrust as to the future is again general. 
In most brands of pig iron there has been a further downward 
move in eS ee the past week, and quotations for finished 
material, both iron and steel, are also lower, ordinary iron bars 
having been officially reduced 10s. per ton. This, of ‘course, has 
put a renewed check upon buying, and the general situation 
is one of waiting developments, consumers in the meantime 
only purchasing as they are absolutely compelled to cover the most 
pressing requirements. 

The Iron ’Change meeting at Manchester on Tuesday, although 
fairly well attended, was a most disappointing market, and only 
the slowest possible business was put anal In pig iron, as I 
have already intimated, there was a further general lowering of 
makers’ list rates. Lincolnshire makers had reduced their basis 
—— Is. per ton all round. This has been followed by 

ancashire makers, and although Derbyshire makers are nominally 
still holding to about recent quotations for foundry qualities, this 
simply means they are not anxious to compete for business in the 
open market. Delivered equal to Manchester, No. 3 foundry 
Lancashire is now quoted about 56s. 6d., less 24; Derby- 
shire about 55s, net; and Lincolnshire, 50s. 6d. net. There 
are, however, sellers of both Derbyshire and Lincolnshire brands 
at quite 6d. below makers’ quotations. With a continued very 
limited inquiry for forge qualities, quotations, notwithstandi 
the further reduction of 1s. per ton, are scarcely more than nomina 
at about 50s, 6d., less 24, for Lancashire, 49s. 2d. net for Lincoln- 
shire, and about 49s. net for Derbyshire, delivered Warrington. 
Middlesbrough brands have shown some easing down upon last 
week’s quotations, and the ordinary No. 3 foundry qualities could 
be readily bought for prompt delivery by rail Manchester at about 
54s, 10d. to 55s. 4d. net. Forward quotations are lower, but very 

- Scotch iron, delivered Manchester docks, is also easier, 
ton not averaging more than about 61s, net, with Glen- 


garnock about 62s, net, and American iron, although there is 
nothing of any weight offering, to be bought at about 58s, 6d. 
to 59s. net, at docks, 

In the finished iron trade there is very little new business coming 
forward, as buyers are not at all convinced that prices have got to 
the lowest point, and in this they are to some extent justified by 
the further reductions which have taken place this week. Early 
on, circulars were sentout by someof the NorthStaffordshire makers, 
announcing that their list basis for bars was now £7, a reduction 
of 10s, on previous quotations, but the principal makers are still 
quoting £7 10s, as their minimum, although it is possible they may 
have to follow the market. The Lancashire Bar Makers’ Associa- 
tion met on Tuesday, and reduced their basis quotation to £7. 
The Lancashire hoop makers also held a meeting, but made no 
change in list rates, which remain at £8 2s, 6d. for random to 
£8 7s. 6d. for special cut lengths, delivered here, and 2s, 6d. less 
for shipment. Sheets are easier, and could be bought at from 
£8 12s. 6d. to £8 15s. delivered in this district. 

The tendency of prices in the steel trade continues in a downward 
direction, with only a very small businesscoming forward. Ordinary 
No. 3 foundry hematite could be bought at about 68s, 6d. to 69s., 
less 24, delivered here ; local steel billots at £4 17s. 6d. to £5 net ; 
steel bars, £6 15s. and £6 17s. 6d. upwards ;. common steel plates, 
from £6 12s. 6d. and £6 15s.; and boiler plates at about £7 5s. to 
£7 7s. 6d., delivered in this district. 

The reports I receive from representatives of the engineering 
trades still vary a good deal as to the position in different depart- 
ments. In some quarters there is perhaps a slight improvement 
as regards the weight of new orders giving out, and in one or two 
special branches activity is still fully maintained, with no falling-off 
in the weight of new work that is being secured. Generally, 
however, the position becomes less satisfactory as to forward 
prospects, and in most departments orders are running out more 
rapidly than they are being replaced. 

n the coal trade here, with a lessening demand and increasing 
supplies of all descriptions of fuel coming on the market, the 
tendency of prices is in a downward direction, and a good deal of 
low cutting in quotations is reported to secure orders. The better 
qualities of round coal are still moving away locally, but there are 
surplus supplies offering from other districts which are compet- 
ing here, and prices are not altogether strong at recent quotations. 
Steam and forge coals are beginning to hang more on the market, 
and prices are easing down upon the full list rates, 11s. to 11s. 6d. 

r ton representing about average figures at the pit mouth. 
Slack is becoming more difficult to move, owing to the increasing 
competition from other districts, and although local prices have 
been tolerably well maintained, in outside markets they have to 
be cut low to secure business. At the pit mouth common Lanca- 
shire slacks average about 8s. to 8s. 6d., with the better qualities 

juoted about 9s. 6d. to 10s. per ton, but slack could be bought from 
Derb yshire from as low as 4s. 6d, to 5s.; from Staffordshire, 
5s. 6d. to 6s.; and Yorkshire from about 5s, 6d. and 6s. for 
common, to 8s, for the better qualities, at the pit mouth. 

The shipping demand continues very indifferent, and there is a 
gradual steady lowering of prices, ordinary descriptions of steam 
coal being obtainable without difficulty at 12s. 6d. to 13s., with 
some of the better qualities quoted from 14s. 6d, to 15s., delivered 
ports on Mersey. 

For coke prices continue weak and irregular, unwashed York- 
shire furnace cokes being obtainable at from 10s. to lls. at the 
ovens, with local-made washed cokes quoted at 14s. to 15s. per ton. 
Best foundry qualities are still in fairly good demand, and prices 
are about steady at recent rates, although there is competition 
from the North of England which is cutting into the market here. 


Barrow.—There is a fairly good demand for hematite pig iron, 
and the orders in hand are quite sufficient to maintain activity at 
the-works. There are still thirty-four furnaces in blast, as com- 
pared with forty-seven in the corresponding week of last year, but 
the output of the furnaces is not equal to the consumptive 
demand, and as a consequence stocks have been further depleted 
during the week to the tune of 1575 tons, leaving in hand at 
present 28,533 tons, or an increase of 5923 tons since the beginning 
of the year. Prices are firm at 60s. to 62s. per ton for mixed 
Bessemer numbers net f.o.b., while warrant iron is at 58s. 104d. 
net cash sellers, 1d. less buyers. It is felt now that the drastic 
reduction in the output of pig iron in the autumn was too serious 
a step, as the production to-day is insufficient, but it is known that 
the price of coke was abnormally high, and the stoppage of a 
certain number of furnaces was necessary in order to bring about 
a reduction. 

Iron ore is not in very brisk demand, and raisers are not booking 
many orders. The trade in native sorts is, however, on the 
increase. Prices are at 14s. per ton for good average sorts net at 
mines. Spanish ores are easier at 17s. to 18s. per ton delivered at 
West Coast ports. 

Steel makers are very fairly employed. Orders have come in 
better since the beginning of the year than was expected, and the 
mills are kept on all but full time. Prices are steady for rails, 
par and other products, but it is probable that reductions will 

necessary in order to counteract the inroads which are being 
made into the steel trade of the district by American 
manufacturers. 

Shipbuilders and marine engineers have nothing much to 
report, except the satisfactory progress of work in hand, and the 
prospect of good business in the early future. A very brisk trade 
is being done in the gun mounting department, and orders are 
“= fully held, and likely to be considerably augmented. 

he export shipping trade is fairly well employed. The ship- 
ments of iron last week represented 11,180 tons, and steel 
8943 tons, as compared with 13,603 tons of iron, and 8259 tons of 
steel in the corresponding week of last year, a decrease in iron of 
2423 tons, and in steel an increase of 684 tons. The shipments 
this year stand at 56,555 tons of iron, and 66,974 tons of steel, 
compared with 128,184 tons of iron, and 62,337 tons of steel, a 
decline in iron of 71,629 tons, and in steel an increase on the year 
of 4637 tons. 

The coal and coke trades are quieter. Coke for blast furnaces 
is down again at 18s. per ton, delivered here from the Durham 
ovens, A further reduction in the price of coal is anticipated. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THERE has been little change in the condition of the coal trade 
in South Yorkshire since last week. In spite of the firmness in 
certain quarters, there is no doubt that the tendency is now 
towards easier rates for fuel. It is difficult, however, for any 
great decline to take place, in consequence of the extraordinary 
wages the miners are now receiving, and the increased costs of all 
stores and everything indispensable for bringing coal to bank. 
The miners are at present receiving the full advance of 60 per 
cent. on the 1888 rate. Wages are thus at a higher level than 
they have been for over twenty years. 

In spite of this satisfactory rate of remuneration, there is an 
unusual number of complaints heard, the miners objecting to 
various rules and regulations enforced at different collieries, In 
some instances their complaints have been endorsed by the Council 
of the Yorkshire Miners’ Association, and if the extreme steps 
authorised, or proposed to be authorised, by that body should 
take place, there is nothing to prevent many of the miners a 
thrown idle very shortly. In the house-coal trade the variable an 
on the whole inclement weather has strengthened the coalowners’ 
hands, and the better qualities of fuel have found ready market 
at full prices, Buyers, however, are not ordering largely, as the 
anticipate lower rates immediately milder weather sets in. Wit 
a _ local demand, there is also considerable request for the 
metropo! 


litan. and Eastern Counties markets, Best Silkstones still 


fetch from 14s, 6d. to 15s. 6d. per ton ; Barnsley house, 14s, to lis. 
per ton ; seconds, from 13s. per ton. 

In the steam-coal trade there is a perceptible ~e ly 
owing to the diminished briskness of the iron trade, which has 
diverted a large business on to the general market. The demand 
for inland requirements is fairly well sustained, and the railway 
companies are taking a full average tonnage, but the export trade 
is exceptionally quiet. The weights sent to Hull, Grimsby, and 
Goole are all below the average. The values obtained have been 
irregular and lower, several of the larger collieries have been able 
pop red 13s. a ton, but these quotations have been the exception, 
orders having been freely taken for 12s. 6d., 12s., and even in a 
few instance at 11s. 6d. per ton. 

For gas coal full deliveries are being made on contract account, and 
anything sold in the open market fetches equal values, the supply 
of this class of coal not being quite equal to the market needs. 
For engine fuel values keep coming down, the t Lancashire 
market and the textile centres of Yorkshire ordering considerably 
less than they are accustomed to do. Nuts are at present quoted 
9s, to 10s. od ton, screened slack from 7s. per ton, and pit slack 
considerably lower. 

There is nothing more hopeful to report with regard to the coke 
trade. A sensational decline of 2s. 6d. per ton was telegraphed 
round the country last week, but inquiry proved this information 
to be without foundation. A drop had taken place, but it was not 
more than one-half of what was reported, the present quotation 
being 11s. 3d. per ton, with every prospect of the price going still 
lower. There is a strong desire to compel a reduction both in 
coke and coal with the view of strengthening the iron trade, and 
this no doubt will be carried out, if not through concerted action, 
by individual effort in different districts. 

In the local iron market, although business is flat and unsatis- 
factory, there has been no acute drop in values since last report. 
Quotations for irons remain as follows :—West Coast hematites, 
70s. to 72s. per ton; East Coast ditto, 67s. 6d. to 68s. 6d.; 
Lincolnshire, No. 3 foundry, 50s. to 51s. 6d.; forge ditto, 47s. 6d. 
to 48s.; Derbyshire No. 3 foundry, 53s. 6d. to 54s.; forge ditto, 
47s, 6d. to 48s.; bars, £7 10s. to £8; sheets, £8 123, 6d. to 
£8 17s. 6d. The production of pig iron is being still further 
restricted by the blowing out of more furnaces, which has had a 
stiffening effect upon the market. In finished iron supplies of all 
kinds are readily obtainable, and if fuel continues to fall there is 
no doubt that the iron trade will be beneficially affected. 

In the lighter trades of the city reports are not so satisfactory as 
could be wished. The home market, if anything, is more depressed 
than before, all classes of goods from the higher to the lower 
grades being equally affected. In several qualities, such as 
marline-spike knives, there is much work doing on good Govern- 
ment orders. This trade is likely to be better in the future. In 
the Rotherham district the local brassfounders are receiving satis- 
factory orders from the War-office, although full employment is 
not being given in all departments. One firm is busy in producing 
the Berkfield filter for the use of the troops in South Africa. 
Several other specialities are being somewhat freely ordered. 

The American Steel Trust is nut causing much disquietude here. 
Its effect will no doubt be felt adversely, but the general view 
seems to be that the local manufacturers will not be greatly hurt 
by the “‘combine ” for the present, 

The Welsh Yorkshire Coalowners’ Association have decided to 
maintain the present prices for house coal ; but it was decided to 
communicate no information as to what they were going to do 
about steam coal. It bas been stated since the meeting that 
steam coal is-to be reduced by ls. per ton, which is exceedingly 
probable in the present condition of trade. 


NORTH OF ENGLAND. 


(From our own Correspondent.) 

UNFORTUNATELY there is very little that is satisfactory to report 
about the iron and allied industries of this district ; things are 
going from bad to worse, and that at a time of the year when, on 
account of the near approach of the spring season—the briskest in 
the year—there is almost invariably a substantial improvement in 
business and increasing prices. 

Generally in February consumers and merchants abroad pur- 
chase heavily for delivery over the spring months, but the un- 
settled state of the market and the downward movement in prices 
has induced them to buy only from hand to mouth, as it seems 
almost certain that they will be able to purchase on quite as good 
terms as at present whenever they want the iron, and moreover 
will have no difficulty in getting the iron. 

The ironmasters of this district have by their action in stopping 
furnaces greatly moderated the fall in prices of pig iron, but they 
have effected more than that, as they have got the cost of produc- 
tion brought down, especially in the matter cf coke, and with 
No. 3 at 46s. 3d. the existing prices of materials will probably 
allow of it being made without loss, Coke, from being relatively 
a good deal dearer than pig iron, is now considerably cheaper. It 
is now possible to buy,coke readily at 13s. per ton delivered on Tees- 
side, and the relative price for No. 3 would be about 39s., but makers 
are getting 7s. 3d. per ton more than that. Half a year 
ago the coke manufacturers had the pull, for they were 
selling it at 29s. 6d., that being equivalent to 88s. 6d. 
for No. 3 pig iron; but makers of the latter were securing 
nothing like that figure ; in fact, 74s. was about the rate that 
could be obtained for pig iron at that time. To-day there is a 
surplus of coke, though many of the ovens have beer laid off ; last 
spring the coke manufacturers could not satisfy the extraordinary 
demands made upon them. The Cleveland ironmasters alone 
require 20,000 tons less coke per week than they did in the 
autumn of last year. Coke sellers now are persistently pressing 
supplies on the market, and competition is very keen. Coke is 
relatively cheaper than coking coal, and there is a rather better 
demand from abroad for the former. 

No. 3 Cleveland G.M.B. pig iron has this week mostly been sold 
at 46s. 6d. per ton, but at 46s. 3d. there has also been business, 
and now consumers are not disposed to give any more. There is, 
however, no great pressure to sell, because with spring at hand 
and stocks small, no marked fall in prices is by the ironmasters 
considered likely, and merchants are not underselling them. No. 1 
is at 47s. 9d., No. 4 foundry at 45s. 6d., and grey forge at 44s. 6d. 
The tendency in warrant prices has been downward ; in fact, the 
fall has been greater than that in makers’ iron. 

The hematite iron market is undoubtedly very weak, ard 
recently prices have yielded more than those of ordinary Clevelard 
iron, but it is still relatively dearer than the latter. In a normal 
condition of trade hematite mixed numbers are about 10s. per 
ton above No. 3 Cleveland pig iron ; now they are about 14s., and 
have been considerably more. The output of hematite pig iron 
has been much reduced during the last three months in this dis- 
trict ; indeed, the makers on Teesside are hardly producing half 
the quantity that was reported in the latter part of last year, and 
the output is likely to be further reduced, as the Seaton Carew 
Iron Company, which has two furnaces in operation out of three 
built, the two making hematite iron, are proposing to change one 
of these furnaces to some other description of pig iron. ixed 
numbers of East Coast hematite pig iron have this week been gener- 
ally sold at 60s., but 59s. has not been refused in some cases for 
small lots. Rubio ore is at 15s. per ton, delivered at wharf in this 
district. 

The shipments of pig iron from the Cleveland district have been 
better for February than were looked for. They were, of course, 
very r to the Continent, but particularly good to Scotland ; 
indeed, the latter go far to counterbalance the loss on German 
account, and altogether the February deliveries by sea have been 
as good as those of the second month of last year, which was in the 
midst of a p rous time. An increase in the business with 
Scotland was looked for, as Cleveland iron has for some time been 
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about 8s. per ton cheaper than Scotch. The stock of Cleveland 
pig iron in the pebtie stores is now being reduced. The quantity 

eld by Connal and Co., on the 27th, was 54,576,tons, and the 
increase for the month was only 1520 tons. Of hematite pig iron 
the stock is kept at 405 tons. S 

The manufactured iron and steel industries are more unsatisfac- 
tory, and reductions of prices are this week reported in almost all 
branches. Plate makers have put their prices down 10s. per ton— 
a rather unexpected fall, as it was believed they were doing fairly 
well, But the syndicate at its last meeting decided upon a reduc- 
tion, and iron and steel ship plates are now at £6 5s., this being 
£2 2s. 6d. less than the price ruling half a year ago. The last 
price—£6 10s.—was held for more than two months. Producers 
of iron and steel ship angles have also brought them down to 
£6 5s. Bar manufacturers are asking 5s, less than last week, 
common iron bars being now at £6 15s., best bars £7 5s,, and best 
best £7 15s. Steel sheets are reduced to £8 10s., and iron sheets 
to £8; galvanised corrugated sheets—iron—to £11 ; and—steel— 
to £11 10s. Steel ship rivets are reduced to £9 2s, 6d., steel boiler 
rivets to £9 12s. 6d. All these prices are less 24 per cent. discount 
for cash on 10th of month following delivery, and are also f.o.t. 
Cast iron railway chairs are further reduced to £3 lds. net at 
works. Puddled iron bars are not readily obtainable, but there 
have been sellers at £5 net. Heavy steel rails are nominally at 
£) 10s. net at works. 

The death is announced of Alderman William Bulmer, of 
Middlesbrough, at the age of 78 years. In partnership with Mr. 
Macdonald, he carried on an ironfoundry and engineering establish- 
ment in North Oswestry-road, Middlesbrough, where he manu- 
factured, among other things, patent brickmaking machinery of 
his own design. Mr. A. A. W. Mewburn, of Sunderland, died on 
Tuesday. He was the head of the firm of Mewburn Brothers, who 
for many years have carried on a coal and coke merchants’ business 
at Sunderland and Newcastle. 

The North-Eastern Railway Company have just removed the 
first iron railway bridge that was ever constructed in this country. 
It was erected by the old Stockton and Darlington Railway Com- 
pany near to West Auckland Station. It is reported that it will be 
erected in Darlington Station close to the other relics of early 
railways—No. 1 locomotive engine and No. 25. 

At the annual meeting of Robert Stephenson and Co., Limited, 
the Chairman, Sir Joseph W. Pease, said they had at Hebburn 
constructed the largest graving dock on the t Coast, and had 
we re-modelled the shipyard. He said the company had 
decided to remove the locomotive works to Darlington, as they 
were fairly driven out of the works at Newcastle. 

At the annual meeting of the South Durham Steel and Iron 
Company, Limited, it was stated that the company had manu- 
factured 270,006 tons of finished material, chiefly ship plates, last 
year. ye consumed 312,241 tons of pig iron, and bought 
scrap, and ,198 tons of coal. They paid in wages £417,881. 
The company are adding the manufacture of tubes by the Perrin’s 

rocess to their other undertakings, and expect to commence turn- 

ing out tubes within the next few days. 

The coal trade is somewhat more favourable this week, more 
icularly in the steam-coal branch, buying for export having 
non a large scale during the last few days, and sellers are 

quoting 1s. a ton more than would be accepted last week— 
lls. 3d. f.0.b. being asked for prompt delivery, and 12s. 3d. for 
delivery over the year. Gas coals are in quiet request, but the 
best period of the year is over for these. House coal is very 
strong, and the very high prices are maintained. Foundry coke 
is at 17s, per ton f.o.b., and furnace coke at 13s., delivered at 
Teesside works. Mr. Ralph Dormand, of the Waldridge Colliery, 
Durham, has been appointed manager of the Cambois Colliery, 
Northumberland. 

The Northern District Council of the General Railway Workers’ 
Union have decided upon asking the directors of the North- 
Eastern Railway to increase wages 1s. to 2s. per week. It seems 
a rather inopportune time, with trade falling off in all directions, 
to go in for advances of wages. 


NOTES FROM SCOTLAND. 


(From own our Correspondent.) 

THERE has since last report been comparatively little ry es 
the state of the pig iron warrant market. The contracted i 
upon which business now takes place is much against any decided 
expansion. It may be that ere long merchants may consider the 
prices so reasonable that they will be prepared to buy iron for 
—— in store, but so far there is comparatively little speculative 

usiness being done. 

Business has been done in Scotch warrants from 54s. 84d. to 
54s. 34d. cash, Cumberland hematite has been done from 59s. 84d. 
to 9g 5d., and ordinary Cleveland warrants 46s. 6d. to 46s, 34d. 


cash. 

The steel makers are taking rather large supplies of Scotch 
hematite, but the consumption is much short of what it was some 
months ago. At the same time the ironmasters are turning out a 
comparatively large production of this kind of iron. Merchants 
quote Scotch hematite 65s. per ton for delivery in railway trucks 
at the steel works, 

The prices of Scotch makers’ pig iron have this week been com- 
ge eg steady. Govan No. 1 is quoted f.o.b. at Glasgow 

. 6d.; No. 3, 55s.; Carnbroe, No. 1, 59s.; No. 3, 56s.; Clyde, 
No. 1, 67s.; No. 3, 57s.; Gartsherrie, No. 1, 67s. 6d.; No. 3, 
57s. 6d.; Summerlee, No. 1, 69s.; No. 3, 57s. 6d.; Calder, No. 1, 
70s.; No. 3, 59s. 6d.; Langloan, No. 1, 71s.; No. 3, 57s. 6d.; 
Coltness, No. 1, 75s.; No. 3, 58s. ; Glengarnock at Ardrossan, 
No. 1, 67s.; No. 3, 57s.; Eglinton at Ardrossan or Troon, No. 1, 
57s. 6d.; No. 3, 56s.; Dalmellington at Ayr, No. J, 58s.; No. 3, 
56s. 6d.; Shotts at Leith, No. 1, 71s. 6d.; No. 3, 59s.; Carron at 
Grangemouth, No. 1, 69s.; No. 3, 59s. per ton. 

The shipments of pig iron from Scottish ports in the past week 
have been 5697 tons, compared with 7979 in the correspondi 
week of last year. Of the total there was d tched to Sout! 
America 10 tons; Australia, 227; France, 138; Italy, 390; 
Germany, 165; Holland, 241 ; Belgium, 130 ; Spain and Portugal, 
50; China and Japan, 360; other countries, 288 ; the coastwise 
shipments being 3718, against 6002 in the same week of 1900. 
These shipments now show a total decrease since the beginning of 
the year of 13,826 tons. The arrivals at Grangemouth of pig 
iron from the Cleveland district have been 8145 tons, showing an 
increase for the week of 1929 tons, and making the total increase 
since the Ist of January 3305 tons. 

Scottish founders are now using more Cleveland iron, the price 
being in their favour to an extent that has not formerly occurred 
for a considerable time, 

A small] reduction still takes place in the stock of pig iron in 
Glasgow warrant stores, the decrease in the past week being 
380 tons. The decrease since the beginning of the year is 6657, 
and the aggregate stock is now only 64,629 tons. 

The furnaces in blast in Scotland number seventy-nine, against 
eighty-five at this time last year, and of the total forty-one are 
producing hematite, thirty-five ordinary, and three basic iron. 

The Glasgow pig iron store has received a cargo of 2000 tons of 
American pig iron, which was originally meant for consumption 
here. Since the consignment was arranged prices had fallen so 
much that it has icooh Recied tostore the iron at present, awaiting 
a firmer state of the market. Merchants also report that quite a 
number of orders that were placed in the States last autumn for 
iron and steel, particularly the latter, have been cancelled by 
mutual agreement. The sellers have been able to realise better 


prices in America, while the buyers have also been placed in a 
position to do better for themselves here by the great fall of prices | p 
that have occurred on this side of the Atlantic since the purchases 
were made. 

The finished iron and steel departments are comparatively quiet. 


Orders are scarce and work can only be had at low prices. In the 
different engineering branches business is still active. There is a 

ood deal pe pene ede: work in course of execution, and with the 
ower prices that now prevail the likelihood is that some addition 
to this class of business may be obtained. There is very little new 
business coming to hand from the shipbuilders, The orders placed 
for new vessels on the Clyde in the past month are smaller than 
for a long time. 

In the coal trade there is no improvement. The shipping 
demand is no better than it was a week ago, and the shipments 
again show a considerable reduction. The quantity despatched 
from the Scottish ports in the past week was 144,630 tons, com- 
pared with 154,195 in the preceding week, and 196,758 in the 
corresponding week of last year. The aggregate decrease in the 
shipments amounts to 219,485 tons. Manufacturing consumers are 
economising as much as possible, and still looking for reduced 
prices. The demand for household coals for home use has been 
well maintained, and prices to the domestic consumer show little 
change. The values of shipping coals are tending easier. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

Last week the coal trade at the several ports was wn f good, 
and marked by a little more animation than usual. Cardiff, it was 
understood, was well booked to the end of the month, and the 
only complaint of note on Change appeared to be an indisposition 
to be committed for large quantities. A prevailing idea amongst 
buyers was that prices might droop, and in some cases, as in small 
steam, they did ; but on the whole the market tone has been well 
maintained. Swansea despatch was below late averages. New- 
port, on the contrary, sent away to foreign and coastwise destina- 
tions over 81,000 tons. 

This week Cardiff began with vigour, and on the first day sent 
away twenty-six large steamers with over 57,000 tons. Port Said 
took nearly 10,000 tons, and large cargoes went to Bombay, Cape 
Town, and France, 

Buyers who are cnpeeiing a slump in coal prices will evidently 
have to wait. Best large steam was quoted this week at Cardiff 
at 17s. 9d. to 18s, 3d.; one quotation given was 17s. 6d. to 18s. ; 
good seconds firm at 17s., and the lowest 16s, 9d. This is invari- 
ably a good sign. Drys are l4s. to 14s. 6d., best small 6s. 6d. to 
6s. 9d., seconds 5s, 6d. to 5s, 9d., and inferior selling at 4s. 6d. to 
5s. 3d.; best Monmouthshire keeps well at lis. 9d. to 16s. 3d., 
seconds lds. 9d. to 15s. 3d., and best households 19s. to 20s, 
Lowest quotation for house was from 18s. No. 3 Rhondda, 
15s. 6d. to 16s.; brush, 13s. to 14s. ; small, lls. to lls. 6d.; No. 2 
Rhondda, 13s. 3d. to 13s. 9d.; through and throngh, lls. to 
lls. 6d. ; small, 6s. to 6s. 9d. Rhondda coals have varied of late, 
and while one quotation for No, 3 large has been 16s. to 16s. 6d., 
smalls No, 2 have been from 6s. to 7s. Pitwood steady, 17s. 9d., 
exship, Largecargoarriving. Patent fuel is not in great demand, 
though prices are tempting—from 15s. Coke is quiet. Stocks 
held are heavy; furnace is quoted at 18s., foundry from 20s. 
Some of the Swansea collieries are doing only a turn or two per 
week. Anthracite in better demand. 

I regret to have to announce the death of Mr. James Miles, 
head manager of the Mardy colliery, also of Mr. E. Shaw, manager 
at Senghenydd Colliery. 

In colliery circles at Swansea satisfaction was expressed that a 
bituminous seam of coal had been struck on Corporation land. 

Latest Swansea coal prices this week are as follows :—Anthra- 
cite, finest hand picked, 20s. to 21s. 6d.; seconds, lis. to 16s.; 
best large, 13s. 6d. to 14s.; red vein, 10s. to 10s. 6d.; rubbly culm, 
4s, 6d. to 5s. 6d.; steam coals, 16s, 6d. to 17s. 6d.; seconds, 14s. 
to 15s.; bunkers, 9s. 6d. to 10s. 6d.; small, 5s, to 6s. Bituminous 
remains unquoted. Coke continues low; furnace, 15s. to 16s. 6d.; 
best foundry, 19s. 6d. to 21s. 6d. 

On ’Change, Swansea, this week a revival of trade was indicated 
by large attendance and spirited proceedings. Pig iron was stated 
to have shown a recovery in all grades. It was stated on good 
authority that large sales of Bessemer tin-bars had been made 
by Welsh ironmasters which would shut out Americans. 

Lowest quotations were as follows :—Glasgow pig iron warrants, 
53s. 11d. to 53s. 114d. cash ; Middlesbrough No. } 46s. to 46s. 04d. ; 
hematite, 59s. 2d., 58s. 1l4d., 59s.; Welsh bars, £6 15s. to 
£6 17s. 6d.; sheets, iron and steel, £7 15s. to £7 17s. 6d.; Bes- 
semer steel bars, £5 5s.; Siemens, £5 5s.; steel rail, heavy, £5 5s. 
to £5 17s. 6d.; light, £6 17s. 6d. to £7. These figures may be 
expected to lead to business. Tin-plates: Bessemer steel, cokes, 
13s. to 13s. 3d.; Siemens, 13s. 3d. to 13s. 6d.; ternes, per double 
box, 28 by 20 C., 24s., 25s., to 26s. 6d.; best charcoal, 14s. to 
14s, 6d.; big sheets for galvanising, 6ft. by 3ft. by 30 g., per ton 
f.o.t., £9 5s. to £9 10s.; finished black plats, £9 to £9 10s. Block 
tin, £121 to £116. Spelter, £1712s. 6d. Lead, £14 2s. 6d. Cop- 
per, Chili bars, £70 7s. 6d. to £70 16s. 3d. Iron ore, 15s. 6d. to 
16s. 6d. Newport and Cardiff prices lower, 14s. 6d. to 15s. 

The iron and steel trades remain in very much the same state as 
in my last report. Blast furnaces in some places are either being 
blown out or damped down, and Siemens furnaces, especially so 
in the case of Dowla‘s, blown out, and workmen put to labour 
work ; fortunately in rails, plates, and angles, a moderate degree 
of business is being done. Mr. Arthur Keen has been at the works 
with a view to some changes. Ebbw Vale keeps on briskly, and 
despatched this week 3000 steel rails to Calcutta. Exceptionally 
large cargoes of pig iron came into Newport last week from 
Grimsby, Workington, Irvine, and Harrington, and one from 
Belfast, with two cargoes of old rails from Waterford and Inverness, 
This week three cargoes of steel bars were received from Avon- 
mouth, Swansea imported last week nearly 700 tons pig iron from 
Barrow and other quarters, and 1500 tons iron from Spain. 
Imports of the port show a large increase over the corresponding 


riod. 

PeThe forthcoming audit in the iron and steel trade may be taken 
as recording a fal) in wages, ~The only point in dispute is the 
extent of the reduction. 

Mr. Jno. Stevens Clifton and Mr. C. T. Grey—a nephew of the 
late Mr. Nixon—who rendered such great services to the Welsh 
coal trade, have been elected directors of the Taff Vale Railway. 

Barry Deep-water Lock has again been started, the collapsed 
wall having been well restored. The Bute Metal and Stamping 
Works are to be sold in March. At the end of last week a re-start 
was made at the Cambrian Coke Works, and all the Coppée ovens 
are again in operation. Notice was issued on Saturday at the 
Villiers Works that the mills except No. 1 are to be stopped, but 
it is thought in the district that the stoppage will only be for a 
week. In the Swansea Valley the alterations at the Duffryn are 
nearly finished, and as the spring orders are coming in good work 
may be expected. I am glad to hear in the district that the de- 
pression in the tin-plate trade is now thought to have come to an 
end, and that better times are in front. Stocks are now low, only 
91,743 boxes, 57,882 boxes having been despatched last week, 
against 50,113 received. Cardonnel will start a new mill this 
week, The new engine to drive the block df cold rolls is also 
ready. Smelting works and most of the bar mills are busy. 
Spelter refineries, zinc ore, and sulphate of copper busy, and it is 
well to note that all the engineering sheds, Llansamlet, Landore, 
and Clydach, are well employed, Neath Galvanising Company 
sent a quantity of iron sheets to Arklow this week, and Bristol 
continues to receive largely the same kind from Newport, Mon. 

; i Works are to be re-started as soon as trade prospects 
justify. 

The first meeting of employers to consider a revised list of —_ 
in the tin-plate trade was held at Swansea on Tuesday. e 
resent arrangement on 1874 basis endsin June. It is expected 
that a well-devised scheme in the best interests of both employers 
and men will be formulated. 

The member for Carmarthen spoke in the House this week as 


to the necessity that America should be appealed to for a reduc- 
tion of the duty on tin-plates, Probably home legislation may 
bring about the desired benefit, asit is not likely that the States 
would lessen its own advantages to benefit competition, The 
Conciliation Board, and the adoption of a sliding scale, with the 
maintenance of a good brand, may do much. 

I referred lately in this column to a question being raised in 
Swansea circles as to which dock movement, that of Swansea or 
Bristol, would be first carried out. Bristol now has put in its Bill, 
The Bristol Channel schemes, which are of the first importance, 
have been formulated by an authority as follows :—Cardiff dock, 
£1,500,000 ; Bristol dock, £1,800,000 ; Swansea dock, £1,750,000 ; 
Newport extensions, £750,000; Llanelly, £200,000; total, six 
millions sterling. 

Iron and steel circles are concerned with the American competi- 
tive movement in steel, and vigorous and united action may be 
regarded as certain. The Welsh steel industries have at their 
head men who in the past have shown their ability to meet the 
critical situations which have characterised the trade from the 
initiation by Bessemer and Siemens, 


NOTES FROM GERMANY. 
(From our own Correspondent.) 


VeRY unsatisfactory reports continue to come in from the iron- 
producing districts, The tone ia all trades is dull in the extreme, 
and the purchases made during the week were smaller than ever, 
There was a little more business done on foreign account than 

reviously ; orders from the East, from the Balkan districts, and from 
Scandinavia have come in pretty freely, and the ironworks of Silesia 
having been successful in obtaining the majority of these contracts, 
a fairly brisk activity is likely to — at the mills and forges for 
at least some weeks. In the Rhenish-Westphalian district the 
depression in all the iron branches has been increasing. At a recent 
sale, white forge pig did not realise more than M. 49 to M. 50 p.t., 
and further reductions are being contemplated for several articles 
of manufactured iron. The convention of lead mills has reduced 
the price for lead articles 50 p. 100 kilos. 

In January of present year the production of pig iron in the 
eastern districts of Germany was as follows :—Forge pig, 29,611 t., 

ainst 34,710 t. in January, 1900 ; Spiegeleisen, t., against 
221 t.; Bessemer, 2622 t., against 3770 t.; ic, 15,716 t., against 
19,500 t.; foundry pig and raw castings, 16,383 t., — 
hey t.; total make thus being 64,965 t., against 70,138 t. 
in 1900. 

There was here and there a slight improvement in demand 
perceptible on the Austro-Hungarian iron market, and the tone 
was, comparatively speaking, less despondent than formerly. 

The different sorts of coal remain in moderate request ; even the 
excessively cold weather that has prevailed during the last weeks 
has not led to any marked improvement in the demand for house 
coal, stocks having been amply filled in previous months. 

With the aid of the Seryian Government an agricultural machine 
shop is going to be built in Servia, and the Austrian manufacturers 
do not like the prospect of having to compete with inland makers in 


) Servia, their = in machines of all descriptions having been 


hitherto specially brisk to Servia. A royal Ukas, dated 
December 20th, 1900, has granted to R. Godjevatz Brothers the 
concession for the building of a machine and tool shop in connection 
with an iron and metal foundry for a period of fifteen years. 
Duty free import of machines, parts of machines, tools, raw ma- 
terials, and of the building material that is not obtainable in 
Servia, has been granted to the above-named firm, who at the 
same time are exempt from all taxes and export duties, The 
capital is to amount on at least 250,000 dinars, and the works is to 
begin operations within a year. 

Business transactions in Belgium are still extremely limited. 
The output of pig iron shows a falling off against former months, 
the Société des Aciéres d’Angleur and the Société de |'Espérance 
Longdez have each blown out a blast furnace, and the Société de 
la Providence, in Charleroi, has likewise damped down one of the 
three blast furnaces belonging to the establishment. Itis expected 
that the Companies Menchert, and du Chateli , and M 
will also shortly blow out some of their blast furnaces, 

The cold weather has been favourable to the Belgian trade in 
house coal, while the demand for engine fuel remains pretty 
flat. 

In 1900 value of import in coal to France was, according to the 
Rhenish- Westphalian Gazette, 268,365,058f., against 215,660,644f. 
in 1899, and 174,152,362f. in 1898. Value of import in coke was 
46,861,036f. in 1900, against 42,571,663f. in 1899, and 33,038,893f. 
in 1898. Value of export in coal from France was for 1900, 
23,319,406f., against 25,311,751f. in 1899, and 25,091,714f. in 1898. 
Value of export in coke was 1,937,600f., against 1,791,527f. in 


1899, and 1,430,471f. in 1898. Import from different countries 
was :— 
1900. 1899. 1898, 
Pit coal : 100 kilos. 100 kilos. 100 kilos. 
Great Britain 75,409,000 .. 80,250,808 47,024,358 
Belgium 46,058,409 37,492,736 36,427,378 
Germany .. .. .. 8,047,000 .. 7,658,148 7,177,869 
Other countries... .. 759,500 .. 87,946 75,250 
130,274,300 104,689,633 90,704,355 
Coke : 
Belgium 7,237,200 6,554,718 .. 6,412,885 
Germany .. .. .. 8,104,500 7,365,409 7,247,753 
Other countries... .. 383,500 365,666 221,250 
75,725,200 14,285,798 18,881,888 
French export in coal and coke was :— 
1909. 899. 1898. 
Pit coal 100 kilos 100 kilos. 100 kilos. 
Belgium 5,127,000 6,155,295 .. 5,947,451 
Italy .. .. 174, 157,984. 314,820 
Switzerland es «+ 1,987,600 .. 1,924,986 .. 2,087,177 
17,700 .. 12,349 .. 52,010 
Other countries. . 1,280,100 1,168,792 .. 1,454,586 
Bunker coal for French 
vessels.. .. .. 2,843,700 2,371,597 .. 2,485,085 
Bunker coal for foreign 
489,71 601,305 .. 865,536 
11,820,1C0 12,287,258 18,206,165 
Coke eT 692,000 .. 639,831 .. 621,944 


Import in pit coal from Great Britain to Germany was for 
January of present year 256,987 t., — 279,972 t. in January 
last year, and 282,246 t. in January, 1899, 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SreaM coal market for large remains firm; smalls are easy, 
House coal unchanged. Exports for week ending 23rd were :—Coal, 
foreign, 67,777 tons; coastwise, 14,071.tons. Imports for week 
ending 26th were :—Pig iron, 3050 tons ; iron ore, 3/00 tons ; steel 
bars, 510 tons; old rails and scrap, 682 tons ; cement, 285 tons ; 
pitwood and mining timbers, 7934 loads. 

Coal :—Best steam, 16s.; seconds, 14s. 6d. to 15s, House coals, 
best, 19s.; dock screenings, 6s, 6d.; colliery small, 5s, 6d. to 6s. 
Pig iron :—Scotch warrants, 54s.; hematite warrants, 58s, 7d.; 
Middlesbrough No. 3, 45s. 11d., f.o.b, Cumberland prompt. Iron 
ore :—Rubio, 15s.; Tafna, 16s. Steel:—Rails, heavy sections, 
£5 5s. to £5 17s. 6d.; light ditto, £6 17s. 6d. to £7, f.0.b.; 
Bessemer steel tin-plate bars, £5 5s.; Siemens steel tin-plate bars, 
£5 5s., all delivered in the district, cash. Tin-plates :—Bessemer 
steel coke, 13s, to 13s, 3d.; Siemens, coke finish, 13s, 3d. to 
13s, 6d. Pitwood:—18s, ex ship. London Exchange Telegram,— 
Copper, £70 10s.; Straits tin, £122, 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, February 14th, 

THE commercial situation gradually improves. 
Reports from all iron and steel centres show 
remarkable activity. Alabama pig iron ship- 
ments keep up well, except that exports have 
fallen off. Quotations for iron at Birmingham 
to-day are: No, 1 foundry, 11 dols. to 11.50 dols.; 
No. 2, 10.75 dols.; No, 3, 10.50 dols.; No. 4, 
9.75 dols.; grey forge, ¥.50.dols. The market is 
strong. A strong peye sentiment is developing 
against the removal of the Carnegie offices to this 
city from Pittsburgh in the event of a sale. The 
banks and trust companies are particularly 
indignant. The statement is made that the 
reason for Carnegie’s sale was a combination 
between the Pennsylvania Railroad Company 
and the Morgan interests, but the outside public 
does not see how it is or could be. The current 
rumour is that there will yet be a combination of 
the combinations, though it is only a rumour. If 
what is credited to Mr. Carnegie is true, he has 
not much to fear from selling out. It is said he 
estimates his total income from bonds at 
15,000,000 dols, per year. The company is 
eo great improvements at Homestead, viz., 
‘our open-hearth furnaces, each of 50 tons 
ame, to supply the rolling and armour-plate 
mills, When these are completed it will make 
forty-six furnaces with a capacity for making 
rag one-third the open-hearth steel made in 
the United States. The Crucible Steel Company 
has brought 200 acres near Pittsburgh for 
1,400,000 dols. The Youngstown Steel Company 
- ordered 50,000 dols, worth of machinery and 
rolls. 

The soft coal roads are getting into closer 
harmony. Among them are the Pennsylvania, 
Baltimore, and Ohio, Wheeling and Lake Erie, 
Toledo and Ohio Central, Hocking Valley, and 
others. These roads will unite to maintain rates 
of freight. The Union Pacitic Railroad Company 
has arranged to issue bonds for 40,000,000 dols. in 
connection with the Southern Pacific deal, which 
entails a charge of 1,600,000 dols. a year ahead 
of the stocks. Inquiries from foreign sources are 
active for rails, and the mills are booking liberal 
orders from home sources. All branches of busi- 
ness are good, but there is no rush to get orders 
booked for delivery of material after June 30th. 
The pig iron production for last year was 
13,789,242 tons. Great preparations are being 
made for an expansion of capacity. The high 
prices realised are favourable to expansion. 
Labour troubles are a remote contingency, as 
schedules are fixed for the year. The’puddlers 
and rollers may try to do better for themselves 
next June. e showing of big margins has 
created an unsettled feeling among workers, but 
these big figures are due to capitalising plants 
beyond their true value. The business done 
week by week is all we expect ; in fact, manufac- 
turers prefer the present policy of buyers. The 
smaller plants are all good buyers. Best bars are 
30 dols. = ton, bridge iron 34 dols., steel rails 
26 dols., billets 21 dols. and advancing, for early 
delivery. The demand for hard and soft coal 
continues active, and Gates and his people have 
just bought 200,000 acres in West Virginia for 
development. 


LAUNCHES AND TRIAL TRIPS. 


CoULSDON, screw steamer ; built by, The North- 
umberland Shipbuilding Company, Limited ; to 
the order of, The Coulsdon Steamship Company, 
Limited, of London; dimensions, 372ft., 48ft., 
30ft. 10in.; to carry, 7000 tons deadweight ; 
engines, triple-expansion, 23}in., 39in., 66in., by 
48in, stroke ; constructed by, The Wallsend Slip- 
way and Engineering Company, Limited ; trial 
trip, February 19th ; 114 knots. 

PARTHENIA, steel screw steamer; built by, 
Furness, Withy, and Co., Limited ; to the order 
of, Donaldson Bros., of Glasgow; dimensions, 
413ft. ; Measurement capacity, 13,000 tons; 
engines, triple-expansion, 2Sin., 46in., 77in., by 
48in. stroke, pressure 180 Ib. ; constructed by, 

tichardsons, Westgarth, and Co., Limi ; 
launch, February 18th. 

NUMANTIA, side tank steamer ; built by, Wm. 
Gray and Co., Limited; to the order of, the 
Hamburg-American Line; dimensions, 39Sft. 
long, 52ft. broad, and 28ft. 4in. deep ; to carry, 
7100 tons ; engines, triple-expansion, 1600 horse- 
power, 27in., 43in., 72in., by 45in. stroke, pres- 
sure 180 lb. ; constructed by, Central Marine 
— Company ; built to Lloyd’s highest class, 
an has cellular double bottom ; the side tanks 
are built according to McGlashan’s system ; 
launch, February 22nd. 


TRADE AND BUSINESS ANNOUNCE- 
MENTS. 


THe Sturtevant Engineering Company, Limited 
has taken the building at 147, psa Victoria- 
street, where all communications should now be 
addressed. 

Mr. I. Taytor, M.I. Mech. E., 50, 
Fenchurch - street, London re’ mtative for 
Messrs, Clarke, Chapman, and Co., Limited, 
Gateshead, has been appointed director of the 
company, 

Ata monthly meeting of directors of Ruston, 
Proctor, and Co., Limited, held on the 20th inst., 
Mr. Joseph Seward Ruston was appointed chair- 
man in the ag? of the late Col aaa Morland 
Hatton, C.B., and Mr, Alfred Edward Tylor 
deputy chairman, 

THE offices of the Electric Welding Compan 
Limited, have been removed from “24, inden. 
street, Pimlico, S.W., to 28, Basinghall-street, 
E.C. The department for jobbing work has been 
transferred to Messrs, Smith, Parfery, and Co., 
141, Buckingham Palace-road, S.W. 


MEssrs, Kaye Parry AND Ross, civil engi- 
neers, of Dublin and Westminster, have been 
consulting engineers for the Armagh 

ain Drainage Works, which are being carried 
out from the plans and specifications prepared by 
Mr, J. Finlay Peddie, C.E., of Belfast. 


THE PATENT JOURNAL. 


Condensed from “The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 


*,* When inventions have been “‘ communicated " the 
name and address of the communicating party are 
printed in italics. 


14th February, 1901. 


3207. TeLerHone INSTALLATIONS, Siemens Bros, and 
Co., Limited.—(Siemens and Halske Aktien Gesell- 
schast, Germany.) 

Macurygs, F. L. Sarjeant, 

sonaon. 

$209. the Transmission of Money, W. 
Post, London. 

$210. Musrarp-pots, P. Eisenhardt, London. 

$211. Prorective GARmEnTs of Paper, J. Erlwein, O. 
Bandschapp, and L, Muller, London. 

$212. Hare Curver, T. Sharp, London. 

8213. Turgap Separator for Sizinc Macuines, J. 
Robinet, London. 

$214. Roap Venicies, W. Norris and T. Coulthard and 
Co., Limited, London. 

8215. TreatTina Pgat, P. Jensen.—(G. Heine, Norway.) 

$216. ALarm Ciocks, P. Zennegg, London. 

$217. Oprarninc Sapontne from L. 
Weil, London. 

$218. Arncu Skew Back, W. B. Hughes, London. 


$219. Lirg-cuarps for Tramcars, T. E. C. Wilson, 
Liverpool. 

$220. Grinpinc and PoLisnine Macuatygs, R. Ocschim, 
Liverpool. 


3221. Savery AppLiances for Evecrric WiREs, 
W. J. Nash, Liverpool. 

$222. Borrte Stoppers, K. O. Kirschner, Liverpool. 

8223. Motor Roap Veuic.ies, G. Menotti, London. 

3224. Steam Borcers and Heaters, A. Worthington, 
London. 

oe. PorTaBLE X-Ray Apparatus, A. Rosenberg, 
zondon, 

3226. Typewriters, C. B. Harness —(D. G. Mackae, 
Portugal.) 

8227. — Suiicez, W. Cornell and A. Wallis, 

naon. 

$228. Trius, J. C. Cox, London. 

3229. Hyprautic Motors, A. E. Hodder and J. B. G. 
Lester, London. 

3230. Paintinc Macurngs, J. L. Muller, London. 

8231. TuBE-BENDING AppaRaTus, F. G. Hampson, 
London. 

$232. RecuLatine Devicss for Explosion Enoiyegs, W. 
Maybach, London. 

3233. SteeRinc Mecuanisms, W. Maybach, London. 

$234. Evecrric Ionition Devices for ExpLosion En- 
W. Maybach, London. 

$235. Coottnc Apparatus for ExpLosion W. 
Maybach, London. 

3236. IncanpEsceNT Lamps, A. G. Dowle, London. 

$237. Carrripce Bewts, A. Mills and T. C. Orndorff, 
London. 

3288. Appitions to Sewina Macutngs, R. O. Smith, 

mdon. 

3239. New CoLourtne Matrer, J. Y. Johnson. - (The 
Badische Anilin and ‘ubrik, Germany.) 

8240. Bicyetes, W. C. Church and W. H. Baker, 
London. 

3241. Wueers, W. C. Church and W. H. Baker, 
London. 

8242. Trouser and Dress Protecror, B. Henderson, 
London. 

15th February, 1901. 


$243. Lip Prorgcror, W. H. Baxter, Sherborne, 
Dorset. 
$244. ILLUSTRATING ADVERTISEMENTS, J. M. Spink, 


London. 
$245. Sappies, P. F. Collier, Clogher Head, Drog- 


heda. 

$246. “‘Tue Perrecrion Tas,” J. E. Beattie, Rox- 
borough, N.B. 

= Guarps for Erectric Wires, T. W. Redford, 

‘olton. 

$248. J. Shaw, Bradford. 

3249. Timinc Cocks for Racinc, W. H. Turner, 
Burnley. 

$250. Teteruone Catt Reoisters, W. H. Turner, 
Burnley. 

3251. Vacuum Dasuport, J. R. Hodgson, Bradford. 

3252. Propuctne Stream, M. Morris and F. M. Dryden, 
Newcastle-on-Tyne. 

3253. Tension Devices, A. Keighley and J. Ratcliffe, 
Keighley. 

$254. Supportina Rock-BorInc Macuings, C. Hodg- 
kinson and G. Cook, Manchester. 

$255. Time Reorster, H. Garland, West Kirby, 
Cheshire. 

3256. Foo 


Malvern. 

3257. Firms, W. G. Perks and H. G. Merrick-Fletcher, 
Hayle, Cornwall. 

$258. Woven Wire Martrresses, 8S. H. Wilkes and The 
Atlas Bedstead Company (Stephen Wilkes and Sons), 
Ltd., Birmingham. 


Siena.iine, J. Goode, Colwall, near 


$259. Heap Rest for Harrpressers, C. Makin, 
Southport. 

3260. Constructina Fire-proor FLoors, C. Johnston, 
Glasgow. 


3261. Gas Vatva with Byg-pass, T. W. Woodhouse, 
Doncaster. 

3262. Mart Carta, J. Allen, sen., and J. Allen, jun., 
Leicester. 

3263. Sutps, J. Howie, Glasgow. 

3264. ANTI-vIBRATING Burner, J. W. Blakey, Brad- 


ord. 

3265. Cameras for Puorocrapnic Purposss, The Bir- 
mingham Photographic Company, Ltd., and F. Alston, 
Birmingham. 

3266. RecENERATIVE Furnaces, J. H. Brearley, Hud- 
dersfield. 


= Scrissuinc Macutyes, B. Butlin, Hudders- 
eid. 
3268. Device for Krypitinc Fires, W. F. Kerr, 


lasgow. 

. Dryrve of J. Brennand, 
anchester. 

3270. Invatip'’s Bep TaBLe Apparatus, A. Belzer, 


en. 

$271. Cement, N. T. Ashton, J. Crompton, and J. D. 
Kelly, London. 

3272. Sort-prpgs for Ciosets, G. T. Ashton, Man- 


chester. 

SIGNALLING Apparatus, W. G. Barnsdall, Man- 
chester. 

3274. PorTaBLE Knire Boarp, R. Windram, Leaming- 


ton Spa. 

$275. Lirg-savine Apparatvs, J. Dunkel, Glasgow. 

$276. Bronzinc Macuine for C. 
Lucas, Derby. 

8277. Work-HOLDERs for GRinDING BLapgs, W. 
B. Hatfield, Derby. 

8278. CLEANING Suips’ Borroms, P. E. Conway, Van- 
couver, British Columbia. 

$279. ComprnaTion Licut, F. Williams, Warrington. 

$280. Marcu Srrixer, J. Taylor and J. Robinson, 
Lancaster. 

$281. Ampere Meter, H. E. Hart, London. 

3282. Cement Buiocks, 8. 8S. Bromhead.—(G. Méller 
and P. Pfeiffer, Germany.) 

for G. F. Eeles and C, Clarke, 


on. 
PeTRoLevuM Moror Ptves, R. J. Paton, 
mdon. 
8285. CHANGEABLE SPEED O. P. Shaver, 
London. 
$286. SpinpLes and Norts, J. Webster.—(W. Panton, 


India.) 

8287. TriaceTtaTE of Pyrocatior, C. Bauer.—(L. 
Lederer, Germany.) 

8288. Dynamos, F. J. Howitt and P. R. Jackson and 


Co., Limited, Manchester. 


$289, LaTHE CarRizr, W. Platts and M. Campbell, 
Sheffield. 

3290. Inpicator Latcn for Doors, C. J. Harcourt, 
Birmingham. 

Base Frame for Dynamos, G. Middleton, 


mdon. 
$292. FLusHine Apparatus, H. James and J. Howship, 


London. 

8293. Framinc Pictures, A. J. Boult.—(W. J. Tiller, 
Victoria.) 

3294. Friurers, A. J. Boult.—(D. Rojat, France.) 

3295. Rorary A. Guindon, London. 

8296. Gas Burners, A. J. Boult.—(Société Lumiere 
Boule, Belyium ) 

8297. RecuLatinc Gas Pressurg, A. J. Boult.— 
(Société Lumiére Boule, Belyium.) 

3298. Screw Maxino, G. Sittmann and W. H. Pitt, 
London. 

$299. Enoines for ActuaTina Rtounpapouts, W. Rey- 
nolds, London. 

3300. Matcu-noxes, A. E. Parsonage and A. J. E. Hill, 
Twickenham. 

$301. Door Sprinos, W. Hargrove, London. 

3302. Fotping Seats, H. H. Lake.—(D. Greer, United 
States. 

3303. Jorsts, G. B. Kinsler, London. 

3304. Brake for Hoists, A. Reichwald.—(¥. Krupp, 
Germany.) 

3305. Nirric Acip, A. G. Bloxam.—(Chemische Fabrik 
Rhenania, Germany.) 

3306. PLaTeN Prixtinc Presses, W. M. Rochstroh, 


ndon. 
3307. ConrroLiinc Spzep of Ventcies, W. J. Still, 
London. 
3308. Srups, F. Clark, London. 
3309. Parts, J. Lowe, London. 
3310. Devicsg, T. B. Browne and F. Martineau, 
London. 
3811. Maxinc Dvesturrs H. E. Newton.—(7he Far- 
benfabriken vormals Friedrich Bayer and Co., Ger- 


3312. vices for CLtostinc Doors, J. F. Hoyne, 
London. 

33138. Purtryine Liquips, W. P. Thompson.—(Société 
Manyano Electrique pour la purification ce eaux et 
des boissons, France ) 

3314. ReversiBLe Szats for Omnipuses, T. Voss, Liver- 


1. 

3315. Apparatus for Pressinc Trousers, J. Leah, 
Manchester. 

3316. Scrapeas for Frames, M. Greeves and 

T. Lucas, Manchester. 

3317. Movina Taroets, F. Ward and E. W. Phillips, 
London. 

3318. Lusricatinc Apparatus, 8. E. Gunyon. — 
(F. E. P. Miil er and A. Burzlaff, Germany.) 

3319. LuseicatTine Device, 8. 
E. Gunyon.—(A. Buralaff and F. B. P. Miller, Ger- 


many.) 
3320. Frames for VeLocipepes, &c., W. C. Lea, 
London. 
RoéytoEN-Ray Apparatus, J. M. Davidson, 


London. 

$322. A. and T. W. Pullan, 
London. 

3323. Pockers, H. J. Haddan.—(J. W. Shields, United 
States.) 


3324. Grinp:nc of PLate Grass, R. Haddan.— 
(PF. Pollard, United States ) 

$325. Gas Motors, H. Claudel and W. Hopkinson, 
London. 

3326. PHoto Frames, J. Schuricht, London. 

3327. Propuction of ANHYDROUS SULPHURIC AcID, H. 

be, London. 

3328. Cyanamipe, G. W. Johnson.—(The Deutscht 
Gold and Silber Scheide Anstalt vormals Rossler, 
Germany.) 

8329. ALKALI G. W. Johnson.—(7The Deutsche 
Gold and Silver Scheide Anstalt vormals Réssler, Ger- 
many.) 

3330. Treatinc Raw Sirx, J. Y. Johnson.—(The 
Badische Anilia and Soda Fabrik, Germany.) 

3331. Treatmenr of Correr, Sir H. 8. 
London. 

3832. Frac-starrs, H. J. Haddan.—(A. Ursum and 
Sihn, Germany.) 

$333. ArR-TIGHT Pneumatic Tires, &c, J. Pieper, 
London. 

3334. Coverincs for the Leos, W. H. Osborne, 
Reading. 

Currs, Cottars, and the like, J. Saxby, 


Maxim, 


3335. 

London. 

8336. Improvep Fastextnc Device, B. J. Fagan, 
London. 

8837. Macuine for Wasuinc, J. M. Wilkinson, 


London. 

3338. Locktne Rattway Doors, 8. Brewster, 
London. 

3339. AgRaTeD WaTER Bort es, H. J. Mark, 
London. 

3340. Compinep Penciz and Cup, A. W. Foster, 
London. 

3341. Gas Heatine Appiiances, E. C. Harvey, London. 

3342. Torret Latnues, J. Y. Johnson.—(The Enterprise 
Manufacturing Company, United States.) 

$343. Printine Forms, W. L. Selleck, London. 

3344. FeaTHEerRING Pappte WHEELS, C. W. Freeman, 
London. 

$3145. G. Sharpless, London. 
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. Motor Cars, C. M. Johnson, Reigate Hill, 


3347. AppLIaNces for Hgatine Liquips, W. E. Moser, 
London. 

8348. Knoss to Locks, G. W. Pridmore, 
London. 

8349. MgasuRING InstRUMENTs, P. M. Shaw, Notting- 
ham 


3350. Trottey Wire Prorecrors, J. T. Pearson, 
Burnley. 

$351. Water Suppty Cisterns, J. Shanks, Glasgow. 

$352. Batu Fittines, J. Shanks, Glasgow. 

8358. GuaRD for TRoLLEy Wires, W. H. Cottam, Man- 
chester. 

$354. TypewRiTINc Macuings, G. W. Landon, Kingston- 
on-Thames. 

$355. Pencit SHarpener, J. H. Hill, Kingston-on- 


ames. 
3356. Razors, F. C. Askham, Sheffield. 
8857. ManvuracturE of Forks, F. C. Askham, Sheffield. 
3358. MANUFACTURE of Wire Ropss, C. J. Banks, 
Newcastle-on-Tyne. 
$359. Fixtnc MecHanism to Boats, A. 
‘ood, Huddersfield. 
$360. Wrxpow Fastener, W. H. Fowler, Birmingham. 
8361. Enornes, A. Hunnable, Romford. 
$862. MacuINery for MAKING Cixgs, J. B. 
Watson, 
3368. PLATEN inTING Macuings, C. Butterfield, 
Nottingham. 
8364. Giazinc LEADED Winpows, J. Honeyman, 


8365, Boxss, P. S. Brown, 
3366. Startinc Motors, E. 


te. 
3307, Securtne Spokes to WHEELS, 8. Phillips and J. 
Osborne, Birming 
3368. Lips for Domestic &c., W. Wild, Plack- 


Ww. 
K. Dutton, Harro- 


1. 

3369. Dryino Grain, J. Ingleby, G. Huxley, and H. 
Simon, Manchester. 

3370. Batrery Evectropgs, J. Liddle.—(The Globe 
Electric Company, United States. 

ATERIAL, W.T. Hanman and J. Cowper, 
London. 

$372. Bracket for SHop Winpow, O. Hauschild, 
Glasgow. 

3378. Toots, J. G. H. Bedford, Shef- 


field. 

3874. Rartway Wacon Coup.ines, J. H. W. Bourne, 
London. 

$875, Soap, R, J. Jordan, Ramsgate. 


3376. Lamps, C. A. Lee, London. 

8377. Switcu, L. Hollein, Berlin. 

8378. Drivinc Mecuanism for Mitts, E. 
Meyer, Berlir.. 

8379, GLugInG Macutygs, J. F. Phillips, London. 

3380. BaLance for Two-wHgELED VEHICLE, J. 8. Line, 
London. 

$351. SupporTine Picture Frames, J. H. Matthews, 
London. 

3382. TiLzs, E. Holwill, London. 

3883. Motive Power, W. and K. A. Rowbotham, Bir- 
mingham. - 

3384. Busxs for Corsets, L. Reynoids, London. 

8885. Cicaretres, J. and L. Przedecki, London. 

3386. Evecrricat Heat Rapiators, J. Coley-Brom- 
field and W. H. Milnes, London. 

8887. AUTOMATICALLY Cracuit of 
Wires, A. E. Barber, London. 

$388. MAGNETO-ELECTRIC IcnITERS, W. P. Thompson, 
—(J. Boiron, France.) 

3389. Cans or Contarners for O11, H. 8. Hodgkinson, 
Liverpool. 

3390. for OVERHEAD Evecrric Wirgs, W. T. 
Smith, Manchester. 

3391. Batrertigs, R. F. Yorke, London. 

$392. Manuracturinc Acetic Acip, J. G. Behrens, 
London. 

3393. DiapHRacms of PHonocraru3, J. M. A. Stroh, 
London. 

3394. Preservine Fruit, J. Wetter.—(F. Rose, Ger- 
many.) 

$395. Toots, 8. Francis, London. 

3396. Opera or Giasszs, W. Salt.—(P. Jacquemin, 


France.) 
3397. CommuTaTtor Brusues, Siemens Brothers and 
Co., Limited, Dumas, and C. R. Palairet, 


London. 

3398. Wires, A. W. Hancock, J. Leighton, and R. 
Hacking, London. 

3399. Burners, M. Reinhold, London. 

3400. Traps for Mice, A. Metz and E. Ehrenfried, 
London. 

3401. ELecTRo-pEposiTion of Mrtats, 8. O. Cowper- 
Coles, London. 

3402. of Metats, S. O. Cowper- 
Coles, London. 

3403 Furnace Bars, C. Ohrem, London. 

3404. Pyweomatic Tires for Bicycies, J. Frazer, 
London. 

3405. Faames for Supportinc Kerrie, R. W. Cater, 
London. 

3406. TransmirtiInc Drawines, A. J. Boult.—(A. 
Giorgi, Italy.) 
7. Constructive Stair Rops, G. E. Pickering, 
London. 

3408. AcruaTinc Brakes, H. E. Gresham, 
Manchester. 

3409. Stream Sanpinec Apparatus, H. E. Gresham, 
Manchester. 

3410. Couptines for Rartway Wacons, J. Grimme 
and E. Weddigen, London. 

3411. [mprovep Ex.ecrric AccumuLaTors, M. Pisca, 
London. 

3412. APPLIANCES for OPERATING FaNLicuts, R. Adams, 
London. 

3413. Erecraic Motor Srartinc, &c., H. Hirst and 
W. White, London. 

3414. Smox1no T. Cuthbert. Anerley. 

3415. FactLitatine the Ascent of Stairs, L. Brennan, 
London. 

3416. Construction of ELectropgs, W. Erny, London. 

3417. GaLvanic Batrerigs, W. Erny, London. 

3418 Factuitatinc the Creantnc of opts, J. O. 
Spong, London. 

8419. Fasteners for Stups, M. G. Wood and J. B, 
Bright, London. 

3420. Vent Pac, G. Paley, Preston. 
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3421. Waste Grease Burner, R. O'Keefe, Burnley. 

3422. Macatne for Divipinc Dovucn, G. F. Chutter, 
Barnstable. 

34238. Preventinc Corrosion in Borzers, J. R. Rich- 
mond and G. and J. Weir, Ltd. Glasgow. 

$424. Looms for Weavinc WIRE, A. Macdougall, 
Glasgow. 

3425. Stop Tap Box, D. Wilkinson, Dinas Powis, 
Glamo shire. 

$426. Warmine Arr, E. Huxtable and N. EK. Norway, 
Newquay, Cornwall. 

3427. FasSTENING SHIRT A. B. 
London. 

3428. Tors and VentiLators, J. Procter, 
Bradford. 

$429. Execrric CasLes, W. Garnett, Portchester, 


Hants. 
8430. Fitrincs for Stark Rops, G. Smart, Birming- 
ha 


Fronts, Vanes, 


m. 
3431. Vatves for Divertinc J. Davie, 

G Ww. 
3482. Friction Ciutcues, T. O. Arnfield, New Mills, 


Derbyshire. 

$438. Makino Peart Burtrons, A. W. Turner, Bir- 
mingham. 

3434, E-ecrric Switcu, M. Mercier and W. O. Andrews, 
Manchester. 

3435. TURNING ovER Music, T. and C. A. Rowley, 


Manchester. 

3436. Pacxine, S. Ward, T. Harris, and J. Newton, 
Gateshead-on-Tyne. 

3437. Step LapperR, J. Goodman and W. Tepier, Man- 
chester. 

Device, C. J. Spencer, Brad- 


ord. 

$439. System of CoLour Puotocrapay, E. D. Fawcett, 
London. 

$440. Tre Stays for Cottars, &c., T. J. Strong, 
Devizes. 

$441. Sroves for Cooxina Purposss, L. L. Swallow, 
Leeds 


3. 

$442. Srrtrsc Apparatus, J. Fernley, South Leigh, 
near Witney, Oxon. 

8443. Apparatus for.CLosinc Enve.opss, C. Fehre, 
London. 

3444. Device for Crosse Gates, &c., A. Manke, 
London. 

$445. Sarety Device for Lirr Saarrs, A. Manke, 
London. 

3446. Device for Reversinc Trains, E. Heilig, 
London. 

$447. Fo.pinc Lire Rart, E. A. Sherber, Berlin. 

3448. Dust Pan, H. W. Bull, 3 

Automatic Stop Box, H. ton, Birming- 


3450. AccumuLATOR PLaTes, B. M. Drake and J. M. 
Gorham, London. 

$451. ELEcTROLYTIC Brake, M. A. Codd, Harrow-on- 
the-Hill. 

Pocket Maaniryinc Lamp, T. H. Moulang, 


Ramsgate. 

$453. WaTER-TUBE BorLers for Suips, M. P. Boss, 
London. 

3454. G. H. and A. W. Faire, 
London. 

8455. VaLves, M. D. Larkin, London. 

$456. Furnaces for Burnine Liquip C. Griffin, 
London. 

$457. Specimen Casz, E. K. Robinson, Warham, near 
Wells, Norfolk. 

3458. Corset Ciasp Lock, G. Harrison.—(The J B 
Kleinert Rubber Company [Incorporated], United 
States.) 

8459. Srocxinc Suspenpers, G. Harrison.—{The J. 
B. Kleinert Rubber Company [Incorporated,] United 
States. 

3460. a L. Sandford and L. Hackenburg, 
Lond 


on, 

8461. CLEANING CHarns of Cycigs, T. B. Andreae, 
London. 

$462. Rartway T. W. Cox, Wirksworth, near 


Derby. 
3463. anes ARTIFICIAL THREAD, W. A. E. Crombie, 
London. 


\ 
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Tess, F. Swarbrick, New Malden, 


8465. Srorrers for Borrizs, T. Sutcliffe, 
London. 
3466. Pocxer Wririnc Companion, A. Emele, 
London. 


3467. Pregs for the Surpty of Gas, A. W. Clarke, 
London. 

8468. EuecrricaL ALARM Cuocks, 8. Paulsen, 
London. 

8469. lnsectors, R. D. and J. C. Metcalfe, Man- 
chester. 

3470. Exrractine Or from Waste Propucts, N. B. 
on London. 
3471. Forminc Srrine Loops upon Papgr, W. Busch, 
London. 

3472. Incanpgscent Spirit Lamps, R. E. Walther, 

mdon. 

8473. Woop &c., W. H. Lascelles, 
London. 


3474. Reparrinc Corsets, F. A. Merryweather and 
F. G. Bate, London. 

$475. Factyes for Boxsgs, J. Schirra, F. G. Diffin, and 
D. C. McDowell, London. 

$476. Apparatus for Drvinc P. Siefeldt, 
London. 

Repvuction of Merats from Orgs, J. Armstrong, 
Liverpool. 

3478. Recepracites for Carryinc Coat, E. Farrar, 
Liverpool. 

3479. Fastengrs for the Laczs of Boots, C. Martin, 
Manchester. 

3480. Sicut-rgeep Lusricators, H. Lee and Malkin, 
Ltd., and W. Lowthian, Manchester. 

Wrrecess Tevecrapny, J. A. Fleming and 

Tel Company, Limited, 


$482. of Gotr Batts, G. T. Kingzett, 
naon. 
3483. Hoiper and Exevator, H. J. Hipkin, 


London. 
Porato-piccinac Macuinr, D. N. Phillips, 

London. 
8485. Iuprovep Rotary Motor, F. Lamberti, 

London. 
3486. AiR Propetiers or Fans, A. A. Whitley, 


London. 
3487. Mecnanicat Exectric Swircues, W. Kingsland, 


ndon. 
= Tanttion Apparatus, F. F, Wellington, 
ndon. 

3489. PREPARATION of CHILDREN'S MILK, A. Schleissner, 
London. 

$490. Cvciz Frames, G. L. Morris, London. 

8491. Arc Lamps, J. A. Rignon, T. L. Carbone, and A. 
Moreno, London. 

3492. Foon, A. Jolles, London. 

3498. ELEectric Corrents from the Eartu, 
E. Jahr, London. 

3494. Lamps, A. Couch, London. 

$495. ArTiriciaL REFRIGERATION, P. M. Justice.—(The 
Dry Air Refrigerator Company, United States. 

3496. LUBRICATION of Brarinos, A. J. Boult.—(L. 


3498. Gavuors, K. Bom 

3499, Gaucgs, K. , London. 

3500. Sarety Device for Rirtes, J. Krompecher, 
London. 

3501. Lerrer Boxes for Post-orrices, P. Schulze, 
London. 

3502. LuBRIcATING A. E. Bar- 
ringer, Wallis, and M: - ema Limited, London. 

$503. Syrincss, W. L. Wise.—(I¥. H. United 
States.) 

Mareriat in Bork, P. B. Clarke, 


on. 
$505. Cut-orr AcruaTinc Mrcuanism, P. B. Clarke, 
London. 
3506. OpgRratTinc Mecuanism, P. B. Clarke, 
London. 
3507. Wrscues, P. B. Clarke, London. 
3508. Buckets for ENpLEss Conveyors, P. B. Clarke, 
London. 
3509. Swive. Cavte Heaps, P. B. Clarke, London. 
3510. Morors, C. J. Pollock, London. 
3511. Srgam Separators, J. T. Lindstrom, London. 
$512. SicwaLLuse GuarD of Trarn, A. Featherston- 


ugh, lon. 
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3513. Composition, F. J. 
Worksop. 

$514. SINGLE-TRIGGER DoUBLE-BARREL Guys, T. South- 
gate, London. 

$515. Boarp, E. J. Adin and J. R. 
Hunthach, Manchester. 

$516. MoToR J.C. Phelon and H. Rayner, 
Cleckheaton. 

3517. Rixes, J. Tweedale, Castleton, Lan- 


caste 

3518. Appiiances, F. Taylor, A. Cooke, 
B. W. D. Montgomery, and the Lishman Process 
Bleaching ‘Company, Limited, Halifax. 

$519. Rove Stop MecHaNiIsm for SPINNING MACHINEs, 
the Fraser Automatic Rove Stop Company, Limited, 
and J. Fraser, Glasgow. 

3520. CoNVERTIBLE Bep Cuarr, W. Napier, 

3521. Dance Procramme Carps, J. MacLennan, 
Glasgow. 

$522. Cans, W. E. Phillips, Liverpool. 

3528. Currrsc Macuine for R. 
Ewbank, Leeds. 

3524. Sewinc MACHINE R. Hamlyn and 
E. H. Walker, Liverpool. 

$525. Fasrentnc Buinps to J. H. Horton, 
West Bromwich. 

$526. Evecrricatty-tit Crock Cass, H. V. Manger, 


don. 
TABLES RELIEF-sTAMPING Presses, E. W. 
vo} 
Guipe Motion for Spiyntna Ma- 
Dugdale, jun., and T. Hindle, Man- 


Smith, 


8528. 
CHINERY, 


chester. 

8529. ImpRoveD REVERBERATORY Furnace, R. Gaunt, 
Durham. 

3530. Concen7RATING SuLPHURIC AcID, C. A. Flanagan, 
Manchester. 

Harness Pappies or Sappies, F. B. Beckett, 

8532. Vatves for Pumps, H. and B. Lee, Stoke-on- 

Trent. 


8583. Awti-wasTe for Pumps, G. 8. 
Hill, Dewsbury. 

3534. TeLescorg Sicut for Minitary Ries, W. G. 
Steel and F. C. Rogers, Weymouth. 

3535. Fexp Motion of MeTaL-PLaninc Macutngs, J. R. 
Howard, Johnstone, Renfrewshire. 

3536. Dryinc Fioors, &c., T. O. Owen, Liver- 


pool. 

3527. Recuiatine Incanpescent Gas Burners, W. H. 
Owensmith, Birmi 3 

$538. FiusHinc Tank for WaTER-cLosets, R. T. Napier, 
Glasgow. 

$589. Sash Wrinpows, J. Fryer and McKeggie, 
Buxton. 

Extraction of Hyprocen, C. de Ricaris, Paris, 


3541. Book, D. Gardiner, Glasgow. 
3542. Pomp for Perroteum Enatngs, L. Tolch, 


London 
Crcix Canaten and Poxrs, R. C. Watkins 


3544, Carrier, R. Starke, London. 
3545. Borrsc and TURNING LATHE, R. E. Hattersley, 


London. 


3547. Wispow-sasHEs, H. G. Dunstan, London. 
2548. Deoporiser, J. Kerr, Ruthwell, R.8.0., Dum- 


freisshire. 
3549. Ferrute for WALKINe Sticks, F. G, Fish, Man- 
che: 


$550. Scourine Macuing, W. H. Bowmar and J. A. 
Swaine, London. 

$551. Fiexreie Suart, W. T. Clark, London. 

$552. Guipinc and Supportine Lirts, ‘Tomkins, 
London. 

$558. Heat Rapiator, W. H. Milnes, London 

8554. Recgrvinc and TRANSMITTING ELECTRO-MAGNETIC 
Waves, J. T. my and A. Orling, London. 

8555. Toracco Pipgs, W. A. E. m bie, 

3556. Macuixes for WaSsHING Bortigs, J. Kayser, 
London. 

3557. RerricgRatinc Apparatus, O. P. Ostergren, 
London. 

$558. SMokE-CONSUMING Apparatus, J. Alves and The 
British Fuel Economiser and Smoke Preventer, 
Limited, London. 

8559. Packie Casg, E. M. Knight, London. 

3560. Maxine Paper Bags, F. G. Fender, London. 

8561. —— FACTURK of CoNDENSED MILK, J. H. and C. 
H. Campbell, London. 

8562. HINES for Fotprvc and Currine Papsgr, H. 
H. Lake —(C. B. Cottrell and Sons Company, United 
States.) 

3563. Driving MgcHantsm, J. 
Soulat, London. 

3564. Arm Rest for Viotin Piayvers, E. Altermann, 
London. 

3565. Rotary Enoinss, M. van Gelder, London. 

8566. Toots for Expanpinc Spiit-RInG Lock-nuts, J. 
R. Williams, London. 

3567. Bows for Viotins, W. D. Conklin and C. E. 
Weltmer, London. 

$568. Mercerisinc Yarn, F. Shuman, London. 

$569. Macuings for MANUFACTURE of HEEL STIFFENERS 
for Boots, R. P. Stevens and A. L. Ware, London. 

83570. TeLavrocrapHs, P. A. Newton.—(The Gray 
Nationa! Telautograph Company, United States.) 

8571. Incanpgscent Gas Licutine, W. T. Sugg and G. 
F. L. Foulger, London. 

3572. Can-cLosinc Apparatus, P, A. Newton.—(The 
American Tobacco Company, United States.) 

8578. Gas Sroves, J. J. ke and G. Grosse, London. 

3574. Macutngs for Fotpinc Paper, H. H. Lake.—(C. 
B. Cottrell and Company, United States.) 

$575. SELF-LockING Buocks, J. O. Walton, 


London. 
= Exgecrric Switcurs, P. H. F. Spiesand J. Norden, 
ndon. 
3577. Urruisation of Heat Engroy in Enornegs, E. R. 
Gill, London. 
3578. WasHinc Macutygs, F. J. Colwell, London. 
3579. Utiuisation of Heat Enercy in Enornsgs, E. R. 
Gill, London. 
RESS FasTENER Hook and Eves, J. J. Watson, 


3581. MatcH-makinc Macuinges, E. Edwards.—(The 
Continental Match Company, United States.) 

$582. Propuctnc Concentrates of Titanic Oxrpr, A. 
J. Rossi, J. MacNaughton, and W. D. Edmonds, 
London. 

3583. Uriiisation of Heat Eneroy in Enarngs, E. R. 
Gill, London. 

3584. Exaisitinc Menus, C. H. ig, Liverpool. 

3585. RerricgRaTinc CaHampers, J. Crabtree, Liver- 


pool. 

3586. Manuracture of Coxe, J. H. Darby, Liverpool. 

3587. Buttons, R. Steiner, Liverpoo! 

3588. Framine and Supportine of Venicces, F. Bohm, 
Liverpool. 

3589. MecuanismM for Corxinc Borties, A. Baumgar- 
ten, Live 

3500. Moxasses Fopper, R. Schrader, Liver- 


pool. 
3591. for Matcugs, J. L. Harvey, 


verpool. 
3592. Treatine Viscoss, C. F. Cross, E. J. Bevan, and 
C. Beadle, London. 
3593. Uritistine Heat Enercy in Encrngs, E. R. Gill, 
naon. 
3594. Gear for CuHanoinc Spgep, W. von Pittler, 
London. 
3595. - pRessurRE Enorves, W. von Pittler, 
London. 
3596. Connections for Brake Pipss, E. B. Lupton, 
London. 
3597. Tarust Bgarinos, W. C. Church and W. H. 
Baker, London. 
3598. StyLocRaPHic Pens, H. J. Dixon, London. 
8599. Heat Evnenrcy in E. R. Gill, 
ndon. 
3600. Foop for Poutrry, I. Mead and E. Thurgood, 


on. 
for Tosacco, F. Lloyd, 


don. 

3602. tag Trees, H. Sheaf and H. A. Stonard, 
London. 

3603. DisrrisuTinc G. C. Marks.—(J. Breakey, 
United States.) 

3604. DisrrisuTinc Typz, G. C. Marks.—(4. 4. Low, 
United States.) 

3605. Utinisinc Heat Evercy in E. R. Gill, 
London, 

3606. Prismatic TeLescorzs, G. W. Jochumsen, 
London. 

3607. Darwinc Last, B. C. Shiells, London. 

3608. Stgam AccumuLaTors, A. C. E. 
Rateau, London. 

3609. Compostnc Mxssaces, G. [. Walsh, 
London. 

3610. Encinges, A. Goodwin and W. L. Hargreaves, 


London. 
3611. for Ratstnc Warer, A. Goodwin, 
ndon. 
3612. Haat Engroy in Enotes, E. R. Gill, 
London. 
3613. ELectric Percusstve Rook Drit, A. M. Barnes, 
ndaon. 
= Means for Atracninc Scarves, H. J. Berg, 


naon. 
8615. Burrers, C. A. Matthews, London. 
Necxtrss, J. E. Briant and G. A. Pix, 
mdon. 
3617. Practice Ciavigrs, A. M. Virgil, London. 
8618. PresERvinc Jars,J W, Davis and F, E. Dopheide, 
London. 
3619. Razor SHARPENER, E. E. Deputy and H. Bom- 
hoff, London. 
3620. Pavinc Biocxs for Tram Raits, H. Melsom, 
London. 
$621. SELF-PROPELLED VEHICLEs, E. R. Gill, London. 
Gavcss, W. L. Garrels and C. Kimball, 
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3623. Matrress, H. Watters, Dublin. 

3624. WHEELS, M. Birmingham 

3625. Hammers, J. Garter and 8. A. Wright, 
Halifax. 

3626. Derpy Freeper, T. S. Hepworth, Derby. 

3627. Linen Presses, J. R. Watts, Sheffield. 

3628. LusricaTING Brarines, F, 8, Sandeman, Glas- 


gow, 

3629. me for Lirtinc Purposss, E. R. Farnsworth, 
Manc' 

3680. VALVES “for Liquips and Fiovtps, 8. Lees, Man- 
chester. 

3631. Bicycuzs, J. N.B, 

3682. Cisterns, 8. Clar 

3633. Bicycle Euke, Glasgow. 

3634. Lock Mrcuanism of Guys, O. Horton, Glas- 
gow. 

3635. TypEwRITING Macuinges, W. Beresford, Man- 

. CONNE 

St. Helens. 

3637. Stace ‘‘ Battons,” G. F. Rimmer, 

3638. Stezve Hotper and Rerarver, F. L. Bruce, 
Leicester. 

3639. MANUFACTURE of FIRE Licuters, J. Lowe, 
Manchester. 

3640. Fiac Poss, J. T. Dobbins, Manchester. 

3641. Water CooLina Tower, V. A. Eley, Bir- 


mingham 


TING Crrcuits to Eartu, E.M 


8642. Removinec Mup from J. Harrington, 
Coventry. 

3648. Lirrs, G. Spencer, Manchester. 

CUSHION and Srwina Case, D. J. Ball, Bir- 
tain, 

URING Cranks to Axugs, E. Pickstone, Man- 

3646. to Cranks, E. Pickstone, Man- 
chester. 

3647. Lerrer Boxes, W. Hartley, Manchester. 

8648. Dies for Rartway Keys, E. E. Birks, 
Birmingham. 

3649. for es, M. B. Mansfield, 
Ilfracombe. 

3650. Cur, A. Stevens, Levenshulme, 
Manchester. 

3651. Sieuts, T. Cuthbert, Glasgow. 

8652. Automatic WRIGHING MAcuHINES, EB. Jackson, 
Oldham. 

3653. E. Hall-Brown, Glasgow. 

3654. Not-crackinc Macuines, A. E. and R. Knox, 
Glasgow. 

3655. CARRIAGE Hanpiss, F. Davies, trading as 8. 
Mills and Co., Birmingham. 

3656. MANUFACTURE of Putp, A. Kalmann, 
Manchester. 

3657. Dirrinc Apparatus, A. Read, Urray, 
Ross-shire. 

8658. Htnoz Jornt for Tuses, J. Horswill, jun., 


Liverpool. 
3659. Motive Powrer J. Fraser, Retford, 
3660. Car Guarp, A. Konigsliw and C. 


Notts. 
Pi 

3061. Wepogs, O. London. 

3662. Curve Rim MovuruHpiscr, i. Herring and G. E. 
Case, London. 

3663. Heatinc and Soornine Save, R. Robinson, 
London. 

3664. Motors, A. Bochet, Kingston-on-Thames. 

3665. Vatves, H. V. R. Read and A. J. Campbell, 
London. 

8666. Brake, R. Wilkinson, J. King, and C. Hanks, 
London. 


3667. 
3668. 
3669. 
3670. 


ndon 
3671. ARTIFICIAL Buiocks of Furr, L. Yousbasheff, 
ndon. 
3672. Rerisinc Merat, W. S. Rawson and R. D. 
Littlefield, London. 
3673. Warer-cart, D. McK. B. H. Cochrane, 
ndon. 
3674. SHowgr Batu, G. Penotti, London. 
75. DISPLAYING ADVERTISEMENTS, H. Halladay-Hope, 
on. 
3676. Bracetets, A. Reitz, C. Kommerell, and C. 
Reitz, London. 
3677. Caste Junction Boxrs, F. Coenen, 
mdon. 
3678. Macutnges, F. H. and H. 8. 
Pochin and H. Addison, London. 
3679. ELecraic Switcues, F. H. Headley, London, 
Baxsos, W. ley, Manchester. 
. Friction Ciutcues, J. Hall, Manchester. 
3682. Hypraviic Motors or Enornes, H. Ritter, 
London. 
3688. Cricket and L. L. Woodhams, 
“on” ion. 
. Drop Stamps, E. S. Brett, Birmingham. 
REAST CUTT 


Preservine Woop, C. A. Peters, London. 

Gor R. Condie, Dundee. 

Toy, E. A. Falconer, London. 

Strong F. Eisenbeis F. Garelly, jun., 


$585, HEEL Macutnes, C. Levy, 
London. 
3686. Switcnes, W. H. F. Murdoch, 


London. 

3687. Loceesesvas, G. W. Reid and I. A. Timmis, 

. ScreENs for Reyno'ds, London. 

3680. the Pressure of Gas, H. E. Brown, 
London 

3690. Fixinc the Grass Tuses of Sicut Freep Lusri- 
cators, P. Hulburd, London. 

8691. FLYING APPARATUS, M. Léger, Lond: 

3692. FLowerine Plants, Lawton's Limited, 
and A. W. Lawton, London. 

3693. Presses for Trovsrrs, 8S. C. R. Gauntlett, 
London. 

3694. Apsustinc Rops, H. Birkbeck.—(E. Bristol, 
Canada.) 

3695. Heatinc GreEeNHnouses, E. J. Johnstone, 


on. 
3696. “Swine Backs” of Fotprnc Cameras, Perken, 
Son, and Co., Limited, and E. T. Perken, 


London. 
— Wasuinc Batu, H. H. Philpot and C. G. Selfe, 


nadon. 
3698. Lamps for Use in Carriages, F. G. Griffith, 


ndon. 
8699. Systems of ELecrric Traction, J. A. Orme, 
London. 
8700. HyprocarBon Morors, W. J. Still, London. 
3701. Batt Cocks or Vatves, J. H. Funnell, 
London. 
Crockery from SHEtves, A. W. Steele, 
mdon. 
3703. Couptines, T. H. Collins and F. H. G. and A. 
W. Playfair, London. 
8704. Buttons, R. Troost and E. Seuster, 
London. 
8705. Lamp for Decorative Purposss, H. Hohenstein, 


mdon. 

3706. Courtine Two Bicycigs, C, Lampoltshammer, 
London, 

$707. Sarety Device for Vesicies, C, H. A, Meyer, 
London. 

8708. Cycie, J. W. Mackenzie.—(Meassra. J. L. Czerny 
and K. Wilting, —~.) 

3709. Wrist - EXERCISING AppaRATus, M. Tabor, 
London. 

3710. Reovutation of Morors, P. J. M. Girault, 


London. 
8711. Guanes Liquips, H. V. R. Read and A. J. 


London. 
CLOTHES B. Kdbn and C. Schallwig, 


SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 
661,277. HYDRAULIC Brusn, A. Rix, San Fran- 
iled April 3rd, 1900. 

(latin a hydraulic brush in combination, a 


tubular handle, a chambered casing attached to said 
tubular handle, a tangential wheel mounted within 


w a passage i cas forming communica- 
tion ted on sald handle and said 
rotary brush mounted on said cas’ gear connecti: 
between said rotary brus! pe wheel, and an 


outlet from said cas 
substantially as spec 


661 MILLING A. Burnham, Cleve. 


through said rotary brush, 


io. —. 

Png (1) In a milling machine, the main frame 
and an adjustable arm extending therefrom and free 
at its outer end, a set of aa removably fixed on 
said arm, the drive-shaft beneath said arm separately 
supported and a drive gear thereon, and the milling 
shaft supported in said hangers and having a gear 
meshing with said drive gear, substantially as de- 
pct (2) The main frame and an adjustable arm 

‘by therefrom, a set of sectional hangers 
y bolts on said arm, a drive-shaft and a 
aan milling shaft supported in said hangers and 


operatively connected ther, and milling cutters 
on the ends of said milling shaft, substantially as 
described. (3) The main frame and a free arm sup- 
ported thereon, a milling shaft and a drive-shaft 
therefor, and sectional hangers supporting said shafts 
one above the other from said arm, and a separate 
support for the outer end of the drive-shaft en 

on said arm, whereby the milling shaft may be 

down and the drive-shaft will held in place, rom 
stantially as described. 


661,499. Borer, M. Coryell, New York, N.¥.—Filed 
April 24th, 1900. 

Claim.—(1) In a sectional water-tube boiler, the 
combination of a steam drum, a series of tubular 
steam-generating elements, each forming an inde- 
pendent circulatory conduit between a feed-water 
collector and the steam drum, a separator carried by 
the end of each tube within the steam drum and 
detachable connections between cach tube and its 
separator, substantially as shown and described. (2) 
In a sectional water-tube boiler, the combination of a 
series of tubular steam-generatirg elements, 


ind, Sent of lat 


forming 'y conduit between 
a feed- a collector and the steam drum, a series of 
shorter tubes above the steam-generating elements 
forming a feed-water heater and a steam drum located 
above the ends of the steam-generating tubes and 
adjacent to the wns of the feed-water heating tubes 
so as to form {in ¢ he anece between the two sets of 
tubes a water wall ‘ty wh ‘ich — gaseous products of 
combustion are deflected between the tubes of 
the feed-water heater, substantially as shown 
described, 


661, £7. Process or Removino ScaLE FROM Borers, 
Hoperoft, Kidderminster, England, — Filed 


dont 11890. 
Claim.—{1) The for removing scale from 
boilers which consists in applying to the boiler a 
Ppro- 


temperature below the freezing point artificial, 


duced and sufficient to effect the separation of the 
scale from the boiler. (2) A process for removing the 
scale from boilers, which couse ‘ists of artificially lower- 
ry the temperature of the interior of the boiler from 

to 20 deg. below freezing point, to cause a con- 
fraation of the  oetal of the bviler, and an expansion 
of the scale to effect a separation of the scale from the 
boiler, substantially as specified, 


| rar, | 
AN 
: 
| = = : 
| 
| 
\, te | 


Marcu 8, 1901 


THE ENGINEER 


231 


GLASGOW INTERNATIONAL EXHIBITION. 
No, II, 
THE MACHINERY SECTION. 

ly our previous article we completed our enumeration 
of the boilers of various types—water-tube and otherwise 
__which are being installed in the boiler-house to furnish 
steam for the 5000 indicated horse-power which it is 
estimated the Exhibition will require. With the view of 
giving still greater variety and interest to the boiler- 
house plant, an effort, we believe, is being made to find 
room for a specimen of the Niclausse water-tube boiler, a 
type not so well known in this country as in that of its 
origin—F rance. 

The economy in steam boilers due to heating the feed- 
water is at present secured by two principal methods, 
viz., utilising the waste heat from the fires and utilising 
the exhaust steam after it has done its work in the 
engines. Both methods are prominently exemplified in 
the installation of boiler accessories in the Glasgow 
Exhibition. The economiser system, in which the waste 
heat is utilised, is represented by the ‘‘ Green"’ econo- 
misers, already referred to; while the utilisation of 
exhaust steam in feed-water heaters is exemplified in 
several of the well-known specialities of Joseph Wright 
and Co., of Tipton. This is placing, as a work- 
ing exhibit, two “Excelsior” patent non - pressure 
heaters, which contain a filter and oil separator, also two 
No. 12 Berryman patent heaters. These heaters, which 
are placed at one end of the boiler-house, are 16ft. and 
19ft. 6in. high respectively, all being 3ft. 6in. diameter. 
They will be served by a set of Worthington feed 
pumps 9in. by 6in. by 12in., vertical direct-acting, 
pene. of delivering 35,000 lb. of water per hour, against 
a pressure of 120 Ib. per square inch. 

The feed heater and pump-room also contain four of 
Royle’s, two of class A heaters and two of class B, the con- 
struction and working principle of which require no 
elucidation here. They occupy small space, and will be 
served by a set of Carruthers and Co.’s compound vertical 
duplex pumps, with cylinders 5in. and Yin. diameter, and 
pumps 5in. by 10in., capable of delivering 35,000 lb. of 
feed-water per hour, against a pressure of 160 lb. per 
square inch, and fitted with positive valve gear. The 
B class heaters—designed to prevent sediment or 
chemical impurities incrusting the ‘‘ Row’ tubes—are 
worked in conjunction with a set of G. and J. Weir’s 
patent vertical direct-acting feed-pumps, with cylinders 
9tin. diameter and pumps 7in. diameter, with 2lin. 
stroke. The general arrangement of the boiler feed pipes 
enables them to be worked on a duplicate system, by a 
series of stop and check valves, &c., thereby lessening the 
possibility of the. water supply being even temporarily 
withdrawn—a very important consideration, of course, in 
boilers with rapid evaporating powers. 

The electricity generating station and plant is erected 
at the south-west end of the Machinery Hall. The plant 
consists mainly of twelve sets of combined steam engines 
and dynamos, giving a total output at the terminals of 
4176 electrical horse-power. These units are not, of 
course, as yet—any more than the boilers—completely 
installed, but in our present general survey—for enabling 
us to make which we have to express our thanks for 
information to Mr. Thomas Young, the Exhibition 
engineer and electrician—-we find it convenient to speak 
as if this were so. Later and fuller notices will, of course, 
give accurate details. 

Davey, Paxman, and Co., Limited, exhibit one of 
their coupled-compound electric traction engines of 30in. 
stroke, running at 150 revolutions per minute, and 
directly attached to one of the Electric Constructicn 
Company’s dynamos. The high and _ low-pressure 
cylinders each work in a trunk or horn with heavy bear- 
ings for the crank journals and auxiliary cranks and 
bearings for the valve gearing. Connected between the 
steam pipes of the cylinders in an intermediate position 
is a re-heater with a supplementary steam-pipe branch 
from the live steam main, for the purpose of equalising, 
to some extent, the temperature of the steam to both 
high and low-pressure cylinders. The engine and dynamo 
supply electricity at 500 volts. 

Conspicuous exhibits will be two Willans and Robinson 
vertical central-valve type engines so extensively used 
in power-station plant—the present examples, in fact, 
being those ordered by the een Corporation Elec- 
tricity Department for installation in the new electric 
light station at St. Andrew’s Cross, Glasgow. These 
engines have three cranks and three lines of cylinders— 
three cylinders to each line. The crank shaft is in one 
piece with the excentric forged solid on the middle of the 
crank pin. Because of the uniform turning moment 
given by the three cranks, a large fly-wheel is un- 
necessary, the armature of the dynamo acting in its 
en the coupling disc between the engine shaft and 

ynamo serving also for barring round. Each engine is 
capable of developing 1500 indicated horse-power, the 
average duty being 1200 and of giving electric current 
at 500 volts. One engine has a Crompton dynamo 
attached, while the other works in conjunction with a 
Schuckert generator. 

A coupled compound horizontal engine by Robey and Co., 
of Lincoln, isexhibited. Its cylinders are 20}in. and 35in. 
diameter, with 42in. stroke, making 90 revolutions per 
minute, and developing 500 indicated horse-power. This 
engine acts in consort with a Mavor and Coulson dynamo, 
and has on the main shaft a fly-wheel 16ft. in diameter, 
each cylinder being fitted with Richardson-Rowland 
ae valve and trip gear. The Robey firm has also a 

igh-speed vertical compound engine with dynamo com- 
bined. The cylinders are 10}in. and 18}in. diameter, 
with a stroke of 1lin. In close proximity the firm has 
also a high-speed vertical compound engine in combina- 
tion with a Scott and Mountain dynamo. The cylinders 
are Shin. and 144in. diameter with a 6in. stroke, running 
at 550 revolutions per minute with forced lubrication. 

Ruston, Proctor, and Co. exhibit one of their high-speed 
vertical enclosed engines, the cylinders being 9}in. and 
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15in. diameter with an 8in. stroke, combined with d 0) 
and capable of indicating 100 horse-power. Attached to 
this engine, as in several others, is a steam separator or 
dryer to ensure the non-passage of water into the cylin- 
ders—a vital matter in high-speed plant. 

Bruce Peebles and Co., Edinburgh, have a 200-kilowatt 
dynamo, coupled to a Belliss and Morcom engine of the 
vertical triple-expansion high-speed type, with enclosed 
casings, to which is also attached a steam separator on the 
steam inlet pipe. Sisson and Co. show a vertical engine 
indicating 125 brake horse-power, combined with a 
Clarke Chapman dynamo. Alley and MacLellan 
have a three-crank tandem compound vertical engine, 
coupled to a six-pole dynamo. The engine will de- 
velop 250 horse-power, and the dynamo is wound to give 
current at 500 volts. 

Scott, Mountain, and Co., and the Edison and Swan 
Electric Company, have also electric steam plants 
generating current, the former with a compound vertical 
engine, having 11}in. and 2lin. cylinders, 10in. stroke, 
and indicating 180 horse-power. The dynamo of the 
latter firm is coupled to a Browett Lindley vertical 
compound engine, the cylinders of which are 12}in. and 
2lin. diameter respectively. The stroke is 9in., and the 
engine is good for 200 horse-power. 

The steam pipes supplying the electric engines are 
designed on the ring system, and arranged so that the 
main pipes do not exceed 12in. internal diameter. They 
will be amply draiaed of all water accumulations by 
separators and steam traps with by-pass facilities, while 
Le 3 valves will be placed in such positions that the 
boilers can be entirely isolated in the event of water- 
hammer or other contingency, and will also provide for 
the complete cut-out of any section of piping, or any 
engine, should a breakdown occur. The large expansion 
incidental to high-pressure piping will be taken up by 
expansion joints with brass glands. In the joints 
“Empress ”’ self-vulcanising jointing, supplied by Poth, 
Hille, and Co., London, will be employed. The steam 
separators and valves, &c., are being supplied by Glen- 
field and Kennedy, Limited, Kilmarnock, and the steam 
traps by Royles, Limited, Manchester, and others. 

The exhaust pipes, constructed by Mechan and Sons, 
Glasgow, will be adapted for giving temperature equal to 
15 lb. pressure to the feed heaters, the pressure being main- 
tained or diminished by a 30in. steam sluice valve. These 
are also fully provided with steam traps of the Lancaster 
type with a by-pass drainage. The exhaust pipes range 
from 5in. to 36in. in diameter, with three outlets to the 
atmosphere, and, like the steam pipes, lie on roller 
brackets over a level concrete track. 

Five of the dynamos in the generating station work at 
500 to 530 volts at the terminals, and seven work at a 
pressure of 250 to 265 volts. This range in the voltage is 
allowed in order to provide for loss in transmission to the 
various stations or points of distribution through the 
various sections of the Exhibition. Three of the dynamos 
are compound-wound, but all are used as shunt-wound 
machines, and coupled up to the bus bars of the main 
switchboard on the parallel system. With compound- 
wound machines, apart from other considerations, the 
method adopted for connecting them in parallel is more 
complicated and requires extra switch gear, &c., so that a 
machine may be switched in as the load increases or be 
switched out as the load decreases, without the risk of 
changing the direction of the current in the windings—a 
contingency which is easily overcome when shunt 
machines are used. 

The main switchboard consists of fifteen panels of 
polished and enamelled slate slabs, and measures 
31ft. 9in. by 7ft. in height. Upon these slabs and in 
front are mounted the regulating, controlling, and record- 
ing gears, and connected to the respective bus bars, which 
are mounted at the back of the slabs. Each dynamo is 
connected to the bus bars of the main switchboard, 
through an automatic magnetic circuit break switch, 
ampére meter, shunt regulator, and double-pole fuses. 
The main switchboard is also fitted with the necessary 
feeder logs, earth recorders, direct reading and recording 
volt and ampére meters, electricity meters, circular dial 
timepiece, kc. The shunt-regulating resistance frames 
are placed in the space behind the switchboard, and con- 
nected by means of suitable links through the slate slabs 
to graduated handles in front, so that each can be easily 
operated by the attendant. The sub or switch distribu- 
tion stations are seven in number, arranged as follows :— 
Two in the Machinery Hall, at the north-west and south- 
west ends; one in the Grand Avenue; and three in the 
Industrial Hall. From the above-named stations allarc and 
incandescent lighting is controlled. 

The incandescent switch and fuse boards are sepa- 
rate from those for the are lighting, both in manner 
of erection and supply. Each arc or incandescent switch- 
board is fitted with two double-pole quick-break chunge- 
over switches connected by an insulating link to form one 
change-over main switch, and the necessary number of 
sub-cireuit are switches fitted with double-pole fuses, or 
as may be required, double-pole incandescent sub-circuit 
switches with double-pole fuses. The are circuit regu- 
lating switches are mounted upon angle iron frames 10in. 
clear of walls, and behind or conveniently near to their 
respective switchboards. 

The various sections of the Exhibition are lighted by 
means of Brockie-Pell 10-ampére are lamps of various 
types, and incandescent lamps of various powers. In the 
main buildings the arc lamp is adopted for general light- 
ing, running ten lamps in series on a 500-volt system ; 
for all other buildings the arc lamps are run, five in 
series, on a 250-volt system. Generally speaking, the arc 
lighting is computed and arranged on a basis of 750 square 
feet of floor space for each 10-ampére lamp. The general 
height from the floor level to the centre of are in the 
main buildings is 28ft., and in other buildings about 12ft. 
The wiring of these arc lamps is so arranged that every 
alternate lamp is connected to a different circuit, so that 
in case of a particular lamp or circuit happening to get out 


of order the general lighting of that portion of the build- 


ing will not be seriously affected. In addition to the are 
lighting of the main buildings, there is also a complete 
pilot system of incandescent lighting, arranged so that all 
the principal passages, &c., can be lighted direct from the 
Corporation su ply. 

The main cables, which are supplied and laid by the 
British Insulated Wire Company, Limited, Prescot, are 
low-tension-triple concentric cables, Class A, insulated with 
impregnated paper and lead-covered. These cables are 
seven in number, each having a sectional area of inner 
copper conductor of ‘25 square inches, and over-all diameter 
of 1-73in., and are laid in a wood conduit beneath the 
flooring, between the main switchboard and the various 
sub-stations and switchboards; the total length being 
almost 4000 yards. The lead covering of the cables will 
be metallically connected together at several points and 
the whole connected to earth. The volt meter pilot wires 
are also lead-covered and run in the same conduit as the 
main cables. 

Each sub-station switchboard is fitted with change- 
over switches, and can be supplied from either Corpora- 
tion or Exhibition supplies. Of course, it is not expected 
that the whole Exhibition system will be thrown on to 
the Corporation supply, even for a short time, the object 
of the reserve being to compensate for any slight 
deficiency that may take place during the running of the 
Exhibition plant, and more particularly to have a com- 
pletely independent supply for the pilot system of 
incandescent lighting throughout the various sections. 
To ensure the last object, the main cables are duplicated 
at various points, and an extra length of 403 yards of 
*25 triple-concentric Class A cable laid down, in addition 
to other cables of smaller sizes. ; 

The branch main cables and sub-main cables also 
supplied by the British Insulated Wire Company are 
laid in wood conduits beneath the flooring, or run over- 
head, fixed upon insulators between the sub-switchboards 
and the distribution fuse boards. 

The are circuit cables for the main buildings supplied 
by Frankenburg, Limited, Salford, are run overhead 
between the distribution fuse boards and the various 
lamps, resistances, switches, &c., fixed upon insulators, 
or enclosed in wood casing or iron tubing according to 
the nature of the particular section. The incandescent 
wires are run between the distribution fuse boards and 
the various lamps, switches, &c., enclosed in wood easing 
or iron tubing. 

A search-light, supplied by the British Schuckert 
Electric Company, and as shown by it at the Paris 
and Chicago Exhibitions, is to be erected on the dome 
of the Grand Concert Hall. It is fitted with parabolic 
glass mirrors, 1500 mm. in diameter, and the lamp 
and equipment are regulated by two small electric motors. 
The weight complete is nearly 1} tons. The electricity 
working the search-light is taken from the Corporation 
supply—33 ampéres at 500 volts, and transformed to 
150 ampéres at 110 volts, the pressure required for 
working the light. 

. Many of the exhibitors will show machinery in motion 
driven by electric motors. In the Machinery Hall there 
will be over sixty motors, and in the Grand Avenue and 
Industrial Hall a like number. These will range in power 
from } to 150 horse-power. Two electric cranes are used 
in the unloading of exhibits, one at the railway siding 
loading bank, a joint exhibit by James Carrick and Sons, 
Edinburgh, and the British Schuckert Electric Company. 
The other, which has a lifting capacity of three tons, is 
situated in the goods yard at the Industrial Hall, and is 
provided by Wimshurst, Hollick, and Co., Limited, South ° 
Fambridge, Essex. Both of the cranes are supplied 
with electricity from the Corporation mains. 

One of the two main lines of shafting in the Machinery 
Hall will be driven by a steam engine of 100 horse-power, 
by John Cochrane, of Barrhead, and the other by a 100 
horse-power electromotor by D. Bruce Peebles and Co., 
Edinburgh. From these shafts, which have been supplied 
and fitted by Watson, Laidlaw, and Co., Glasgow, the 
majority of the machine tools, &c., in the Machinery Hall 
will receive notion; these, it is believed, being worthily 
representative of the leading British makers. In the out- 
side grounds, in separate pavilions, interesting collections 
of American machine tools and labour saving appliances 
will be shown, driven by electromotors. 

Asa motive power for machine tools, compressed air 
will be well represented in Glasgow Exhibition, the 
Ingersol-Sergeant Company—through its agents, John 
Macdonald and Son, Glasgow and Newcastle—having made 
arrangements for a considerable display of its compres- 
sors and other specialities. Macdonald and Son are also 
agents for the new Taite Howard Pneumatic Tool Com- 
pany, and for the display and practical working of both 
the Ingersol-Sergeant appliances and those of the Pneu- 
matic Tool Company, large spaces will be occupied both 
inside and outside the buildings. On the left side of the 
illustration of the Machinery Hall we gave on page 185 
—February 22nd—some excavations would be noticed. 
These have been made for the Ingersol-Sergeant com- 
pressors in question. At this part of the main avenue of 
the vast hall a space close on 2000 sq. ft., and measur- 
ing 84ft. long by 28ft. broad, will be occupied. One-half 
of the space will be devoted to compressors, rock. drills, 
coal-cutting machines, &c., and the other half to pneu- 
matic tools, The compressors shown will embrace one 
class G Ingersol-Sergeant compound steam-driven air 
compressor, with a receiver inter-cooler, and having a 
theoretical capacity of 1200 cubic feet of free air per 
minute, compressed to 100 Ib. pressure. In addition to 
the Class G compressor there will also be at work a 
steam-driven piston inlet type of compressor with a 
capacity of 400ft. per minute, and a belt-driven com- 
pressor of 300 cubic feet capacity. The machines will be 
kept constantly at work, and may be requisitioned by any 
of the exhibitors requiring compressed air. it has 


already been arranged to supply air for other pneumatic 
tool exhibits, and also, we believe, to show in motion one 
of the large locomotives exhibited by Neilson, Reid, and 


The Taite-Howard 


Company, of Hyde Park Works. 
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Hall will consist of pneumatic hammers for caulking and 
chipping tube beading, &c.; also drills for boring, 
tapping, and reaming; pneumatic hoists; hammers for 
moulding purposes; ships’ side-light cutters, kc. 

In a separate pavilion, in the outside grounds, measur- 
ing about 50ft. square, demonstrations of the working of 
the Taite-Howard Pneumatic Tool Company’s riveters 
will be made. For supplying compressed air to this out- 
side exhibit a direct-driven electrical compressor is being 
installed with a capacity of 210 cubic feet of free air per 
minute compressed to 100 lb. The various firms of 
riveters will be shown at work on separate erections 
designed to show the portability and adaptability, and 
the speed and efficiency of each tool. The tool used for 
riveting the shells of ships—which it may be said in pass- 
ing is now at work in several of the largest Clyde shipyards 
—will be shown operating upon two erections made to 
represent exactly the bottom and sides of a modern ship. 
Other riveters to be. shown are a deck riveter and an 
adjustable gap riveter for beam knees and such like work. 
Another item will be a new machine, designed for scaling 
armour plates, shown at work dressing granite, at which 
class of work it accomplishes in a given time the work of 
twenty men. In a position adjacent to the pavilion 
Ingersol-Sergeant fen drills will be shown operating 
upon a flooring of granite blocks. 


CAST TRON PIPE IN THE UNITED STATES. 
(By our Secial Commissioner.) 
No. Il. 

By economical and systematic management, by the 
introduction of labour-saving devices, and by using 
patterns, flasks, &c., over and over again, pipe can be made 
so cheaply that it can be sold at a profit at 0°375d. to 
0-50d. per pound, or say £3 to £5 per gross ton. Ordinary 
castings are sold at 1d. to 2}d. per pound. In 1869, the 
city of Brooklyn paid the following prices for cast iron 
pipe: 6in., £14 13s. 6d. per ton of 22401b; Sin., £14 10s.; 
12in., £14 8s.; 20in., £14 16s. Towards the end of the 
year 1900 tenders for contracts were made at the follow- 
ing prices per ton of 2000 1b. :— 


£s. 
4:53:32 
16in. and 20in. 43 1 
30in. and 36in. 419 2 and 4 3 9 
24in., 30in., and 48in. ... . 416 3 
12in. to 48in. ... ... 516 8 and 5 8 4 


It is estimated that one set of men with two double 
flasks for 6in. pipe, can make one hundred pipe moulds 
per day. 

American cast iron pipe has been quite extensively 
exported, but no records are available, as the Government 
statistics report only ‘iron and steel and pipe fittings,” 
which, of course, includes cast‘and-wrought iron and 


steel. The values of the exports of manufactures of this 
class for the past three fiscal years are given as follows :— 
£ 
1898 ... 618,400 
1899 ... 1,175,150 
1900 ... 1,405,180 


The imports of cast iron pipe are of little commercial 
importance, as is shown by the following figures, which 
_ are taken from the reports of the United States Treasury 
Department, under the heading of ‘Cast iron pipe of 
every description ” :— 


uty 1898. 1899. 
ate of duty, per poun . d. 
Quantity, pounds ... ... 1,564 
Value £716 8 ... £911 8 
Average value perpound ... ... 2°3d. 0°8d. 
Average ad valorem rate of duty 8°64 p.c. 25°36 p.c. 


The manufacture of cast iron pipe in the United States 
is now to a large extent controlled by a company formed 
by the consolidation of a number of individual companies, 
this combination also taking in an earlier and smaller 
combination. Attempts at such consolidation date back 
more than twenty years. In 1879 a combination of pipe 
manufacturers was proposed in order to secure better 
prices, to divide the work or profits, to prepare uniform 
specifications under which to make tenders, and to prevent 
the enlargement of existing plants or the establishment 
of new ones. This came to nothing, however, and a 
similar attempt made in 1892 also failed of effecting a 
combination of interests. 

The real trouble with the “‘ Pipe Trust’ dates practically 
from 1897, when six plants in the Southern States had a 
working agreement for operating on a sort of bonus 
system. When a contract was to be let in the territory 
covered by the association an “ executive committee ” 
representing the several companies would set a minimum 
price, and then put up the contract to be privately 
tendered for by the respective companies in the associa- 
tion. The one making the highest tender above the 
minimum was then “ protected”’ by all the other com- 
panies submitting higher prices in their regular tenders to 
the parties wanting to purchase the pipe. In 1897, 
acting upon information furnished by one of the employés 
of the combination, the United States Government— 
through one of its district attorneys—brought suit under 
the new anti-trust Act to break up this association, which 
was composed of independent companies acting together 
under an agreement, without any actual combination or 
consolidation. In February, 1898, the United States 
Circuit Court decided that the agreement regulating prices 
did not conflict with the law. The United States Circuit 
Court of Appeals, however, held that the agreements 
were in violation of both the common law and the anti-trust 
law, besides being in restraint of interstate commerce, 
and therefore illegal. Asa result of this latter decision, 
although the case was taken to a higher Court, four of 
the six companies which were in the former ‘“ combina- 
tion’ were consolidated in June, 1898, under the name 
of the American Pipe and Foundry Company. The 


United States Supreme Court in December, 1899. 

A consolidation of » large number of pipe foundries in 
different parts of the country was effected early in 1899, 
andasaresult the United States Cast Iron Pipe and Foundry 
Company was organised, with a capital of £6,000,000, and 
an aggregate capacity of about 3000 tons per day. Its 
capital comprises £3,000,000 of 7 per cent. preference stock, 
and £3,000,000 of common stock, with £2,500,000 of each 
paid up. This consolidation comprised the following 
works, and in most cases the presidents of the several 
companies or plants were retained as ‘‘ resident managers ” 
of their works under the new company. Nearly all the 
works are maintained in operation. The American Pipe 
and Foundry Company mentioned in the list was the 
company already noted as being a former consolidation of 
four companies. The plants absorbed by the “trust” 
were as follows :— 


Tons per day. 
Lake Shore Foundry ... ... 
McNeal Pipe and Foundry Compay ... 200 
National Pipe and Foundry Company ; .. 300 
Buffalo Cast Iron Pipe Company... ... ... ... 150 
Dennis Long and Company... ... ... 250 
Addyston Pipe and Steel Company : 
Newport Works . 250 
600 
American Pipe and Foundry Company : 
Chattanooga Works ... ... ... 150 
South Pittsburgh Work: . 100 
Bessemer Works ... ... . 300 
Anniston Works... 350 
Bridgeport Works ... 160 
— 1060 
Total ... 3035 


This combination did not by any means abserb all the 
existing works, and soon after it had been fairly esta- 
blished two new plants, designed on the most modern 
plans, were put under construction by rival parties. 
These were the Massillon and Dimmick plants. The 
latter has a daily capacity of 150 tons of small-sized pipe 
for gas mains or light water mains, or 225 tons of large 
sizes of heavy or standard weight water pipe. The 
pipe works now in operation which are independent of 
the “ Pipe Trust,” as the United State Cast Iron Pipe 
and Foundry Company is commonly termed, are as 
follows :— 

Tons per day. 
R. D. Wood and Co. ... 


Warren Foundry and Machine Company... 275 
Dimmick Iron Company 200 
Reading Foundry ... 140 
125 
Massillon Iron and Steel Company ... 100 
Donaldson [ron Company 100 


American Car and Foundry Company (two plants) 80 
Colorado Coal and Iron Company 50 


Total ... 1450 


Thus the total capacity of all these plants—24 in number 
—is about 4500 tons per day, of which the output of the 
thirteen works in the “trust,” represents 67 per cent. 
The total number of individual pipe foundries in the 
United States is about 70, including many small concerns 
and the soil-pipe foundries. 

It has been announced that the Carnegie Steel Com- 
pany will establish an immense pipe-making plant at 
Conneaut, on Lake Erie. This, however, would be for 
wrought iron and steel pipe. Nothing definite can yet be 
said about the project, and it seems very problematical 
whether the scheme will be carried out. The company is 
not interested in cast iron pipe, as that would not involve 
the use of steel products. 

In the statement issued by the organisers of the “ Pipe 
Trust ” it was stated that the annual production of cast 
iron pipe in the United States was about 600,000 tons, of 
which 450,000 tons were furnished by companies in the 
consolidation. The profit was estimated at 12s. 6d. to 16s. 
8d. per ton, or a net profit of £270,000 per annum. In 
addition to this there would be an annual gre of about 
£50,000 from special castings and general foundry and 
machine work. The savings proposed to be effected by 
the consolidation were as follows :— 

(1) In transportation expenses, resulting from ability to 
fill orders from the foundries most favourably placed. 

(2) In the common use of all patents, trade secrets, 
experience, and economic devices in the various plants. 

(3) In running each foundry without interruption on 
the styles and sizes of pipe which it is best fitted to 
produce. 

(4) In reduction of general expenses for administration 
and sales. 

The sizes of pipe made at the “ trust ’’ foundries range 
from 3in. to 72in. in diameter, but only a few of the works 
make pipe larger than 48in. in diameter. 

In July, 1899, about thirty-four manufacturers of cast 
iron soil pipe or drain pipe combined, and organised the 
Central Foundry Company, with a capital of £2,800,000. 
This is operated as one concern, and some of the works 
of the individual firms absorbed by the company have 
been closed. In the year 1900 this company was operat- 
ing fifteen to twenty soil-pipe foundries in different parts 
of the country, having an aggregate daily capacity of 
about 500 tons of finished goods. The capacities of the 
several plants ranged from 10 to 75 tons per day. Late 
in 1900 a rival “ trust’ was organised by soil-pipe makers 
outside the Central Foundry Company, but eventually a 
friendly agreement was made between the two “ trusts.” 
The manufacture of soil pipe will be described further on. 

In Canada, the Montreal Pipe Foundry Company opé- 
rates two plants. Its main foundry is at Lachine, six 
miles from Montreal, the daily tonnage capacity being 
40 to 45 tons. All sizes are made, from 4in. up to 60in. 
in diameter. The other plant is at Londonderry, Nova 
Scotia, which has a daily capacity of 25 to 30 tons, and 
makes pipe from 4in. to 48in. in diameter. Pipes with 
bored seid tore joints are occasionally made at this latter 


Nova Scotia. Both of the foundries are designed on the 
circular pit system, and are served by steam cranes. The 
Gartshore-Thomson Company has a plant at Hamilton 
with a capacity of 40 to 45 tons of pipe daily, making all 
sizes, from 38in. to 60in. in diameter. Pipes of 48in. to 
60in. diameter are made in lengths of 6ft., and are used 
only for drainage culverts. All other sizes are cast in 
lengths of 12ft. Special methods are employed in this 
plant to ensure uniform thickness and certainty of joints 
coming together without chipping. Of this also some. 
thing will be said further on. . 

Water mains are now almost invariably made of cast 
iron, except in cases where riveted steel pipes or built-up 
wooden stave pipes are adopted. for long and large 
conduits. Cast iron pipes are also/used almost exclii- 
sively for gas mains, and these are similar to the water 
pipe, but are uncoated, and’ usually of lighter’ weight 
than the latter. Within recent years cast iron pipe has 
come to be extensively used for railway and highway 
culverts, and general drainage purposes. It is more 
readily and quickly laid than masonry, is not ¢o liable to 
be washed out as is the second-class brick or stone 
masonry commonly employed, is less liable to be 
obstructed, and is easily cleaned, while it has fewer 
joints and less liability to fracture than where vitrified 
clay sewer pipe is used, the latter being usually made in 
2tin. and 80in. lengths. The cast iron pipe is generally 
12in. to 72in. diameter and in standard 12ft. lengths, 
Larger diameters can be made, but are generally in 
shorter lengths, and culvert pipes, 48in. to 72in., diameter 
are sometimes only 6ft. long. Second-class pipe that is 
not accepted for waterworks use to carry water under 
pressure is suitable for this purpose, but with high 
embankments heavy pipe should be used, well laid and 
bedded, and the earth should be closely rammed around 
and above them to prevent undue settling, which might 
break the joint or crack the pipe. Where a considerable 
area of waterway is required two or more lines of pipe 
may be laid side by side. The inlet end, or both ends, 
should be built into a portal of brick, stone, or concrete 
masonry, to prevent water from working in around the 
outside of the pipe and weakening the bank. Cast iron 
pipe is also used to a limited extent for sewers. 


MOTOR CARS IN PARIS. 


WuiteE makers are dividing their attention between 
motors running at 1800 and 800 revolutions respectively 
they are all attempting to compensate for the absence of 
elasticity in the internal combustion engine by providing 
means for varying the rate of running so as to obtain 
something like the same results as with the steam engine. 
This has only been done by somewhat complicating the 
motor. Some makers use a throttle valve for regulating 
the quantity of gas admitted to the cylinder, and with an 
advance of electrical ignition the rate of running can be 
varied at any speed between 800 and 300 revolutions. 
Others are now using a regulator on the exhaust valve so 
that the cam may raise the valve rod to varying heights 
or miss it altogether, thus creating resistances in the 
cylinder. In this way the motor has been given a certain 
elasticity, but as the power of the motor falls in consider- 
able ratio with the speed it is impossible to dispense with 
the change-speed gear, though it will allow of a variation 
in running between these speeds, with the result that the 
motor car, as constructed now-a-days, can be made to 
travel at any rate. In the motor of the Société Indus- 
trielle d’Automobiles designed by M. Gauthier,the maker 
of the big telescope at the Paris Exhibition, the range of 
power is obtained by using four cylinders and reducing the 
power by cutting off the charges in one or more cylinders 
a device that obviates the considerable fall in efficiency 
with a reduction in piston speed. This variation in 
internal combustion engines has been rendered possible by 
the employment of electrical firing which allows of an 
advance or retarding of ignition. All the French vehicles 
are now fitted with electrical ignition, generally upon the 
cam and tumbler system, but in the Hautier car an 
attempt is made to obtain the same results by means of 
the incandescent tube. This is done by varying the com- 
pression in the cylinder. The idea is that while the tube 
is always full of burnt gas, and the live gas can only 
explode when it has been compressed sufficiently to force 
the burnt gas into the end of the tube and reach the hot 
metal, the ignition can be advanced or retarded by varying 
the compression, and thisis effected by means of a second 
chamber communicating with the combustion chamber 
by a valve. By opening or closing this valve the gas will 
expand into the second chamber, or else be kept under 
full compression in the combustionchamber. This is the 
only attempt that appears to have been made to vary 
ignition with the incandescent tube. 

The soul of the motor is the carburetter, as upon this 
depends in a Jarge measure the efficiency of the engine. 
Until recently, the French makers of mechanical vehicles 
have been using the float-feed carburetter, but they are 
now showing a decided preference for carburetters con- 
structed upon the direct pulverising system. Instead of 
the spirit being fed into a float, feed box and then pulver- 
ised into the mixing chamber, it is, in most of the new 
systems, drawn directly up through the spraying tube 
without the intervention of the float feed. The complica- 
tion of the float feed carburetter is done away with, and 
the new devices are so simple that it seems practically 
impossible for them to get out of order. It is further 
claimed that they are more economical and allow of spirit 
of varying density being used, while the fact that they 
will work equally well with alcohol is a great point in 
their favour from the point of view of the French, who 
think that the motor car is closely allied to the prosperity 
of the agricultural industry in the sense that the 
employment of alcohol in spirit engines will give rise to 
an enormous demand for a national product. Another 
system of carburetter is the dropping of spirit on a hot 
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late, the quantity vaporised being regulated by the 
speed of the engine. The French seem to have awakened 
to the fact that there are many ways of vaporising spirit 
besides resorting to the complicated float feed device. 

In transmission gears the progress made is much less 
than what might have been expected. 
observable in the accurate cutting of the gears. The 
change speed spur wheels are cut out of the mass and 
case-hardened and tempered. Even with these precautions 
the wheels have a comparatively short life, and in the 
‘train balladeur,”’ or fixed and sliding trains of spur 
wheels, it is impossible to ayoid noise and shock in 
changing from one speed to another. There were several 
devices at the show for bringing the two trains of wheels 
to an approximate speed so that they could gear without 
any strain, but it cannot be said that they have proved 
a satisfactory solution of the problem. Itis becoming an 
increasing practice to keep the two trains of wheels always 
in gear and key the loose wheels by sliding clutches, or 
or else put collars or rings on the loose wheels and fix 


them by means of spring clutches operating on the | 


internal circumference of the rings and carried on the 
shaft. An advantage of this arrangement is that the gear 
is very compact. It seems to work very well in ordinary 
practice, but it may be questioned whether, when 
running in oil, these spring clutches can always be 
depended upon to give sufficient adherence. Though 
several more or less ingenious systems of change speed 
gear are being brought out, it does not seem as if the 


It is chiefly | ooad shown in side and end elevations, and in sectional 
} plan. 


train balladeur is yet doomed. As regards underframes, | 
we have already dealt with their leading characteristics | 
when describing some of the typical vehicles at the show. | 


An interesting feature, however, are the wheels which, 


on the big cars, are almost invariably constructed with | 


artillery hubs and phosphor bronze bearings. Makers 
have entirely abandoned roller and ball bearings for the 
wheels, except for the very lightest vehicles, as it is found 
that the rollers and balls soon wear out of shape, when 
they become worse than useless. The racing cars, how- 
ever, are always constructed with ball bearings. They 
are intended to get safely through one race, and are then 
taken to pieces and refitted for another. 

While in this country firms who want to engage in the 
construction of mechanical carriages often find themselves 
paralysed by the question of patents, it is worthy of note 
that the industry is undergoing no sort of restriction in 
France, and a striking proof of the expansion of motor 
carriage building across the Channel was seen in the 
considerable number of new firms who were exhibiting at 
the show. In France there are patents in mechanical 
details as there are in England, but engineering firms can 
turn out machinery and underframes ready for the 
carriage builder without infringing any one of, these 
patents. One of the Jargest and most successful firms in 
France is building carriages in considerable numbers 
without trespassing upon a single patent. It has a 
single-cylinder vertical motor of its own make that 
differs little from the other types of motors; it employs 
the ordinary change speed gear and a universal jointed 
transmission shaft, and though it is only quite recently 
that it has been engaged in the industry, its cars 
already enjoy a considerable vogue. Its success lies in 
rapidly turning out a single type of light vehicles in large 
numbers at the lowest possible cost, with the aid of an 
efficient machine tool plant, and though there is no single 
novel feature in the construction of these vehicles, they 
have become extremely popular, simply because they are 
built by an engineering firm which knows its business, 
8 offers a vehicle required by the public at a low 

gure. 


GANZ ELECTRIC TRACTION. | 


WE publish to-day engravings illustrating the motor cars | 
and the electric locomotives being now placed by Ganz | 
and Co. on the Valtellina line at Lake Como. The motor 

lts total length is 19:17 m., and the interior width is | 
2°54m. It carries two trolley poles feeding two pairs of | 
motors fore and aft. Referring to the letters on the plan, B 
is the hand brake ; C the hand switch for the air compressor, 
and D the valve for the Westinghouse brake; E is the con- 
troller, and F the main cut-out and reversing switch ; H is 
the automatic switch governing the air-compressor motor, 
and I is this latter itself. The switchboard M is seen near 
the right-hand end of the engraving. In the elevation N and 
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END ELEVATION OF MOTOR RAILWAY CAR 


O are the high and low-tension motors on one truck, whose 
wheel base is 24 m., and P is the liquid rheostat. R is an 
accumulator to supply lighting current when the main 
contacts are cut out. On the roof are two torpedo venti- 
lators U. 

The locomotive is also shown in side and end elevations 
and in plan, half of which latter is in section. The loco- 
motive consists of two cab trucks coupled together by one 
large central drag pin, and each carrying a “cascade” pair 
of motors of larger size than those on the passenger motor 
cars. The wheel base of each truck is 2m., and the length 
of the locomotive overall 10} m. The body frame is of stiff 
girder section, and its width measures 1:86 m. over the side 
plates. The width of the cabs is 24.m., and the extreme 
width over the footplates is 2-8 m. 


LOCOMOTIVE EXHIBITS AT VINCENNES. 
By CHar.es Rovus-MARTEN. 
No. V. 

Pursviné my review in order of the locomotives ex- 
hibited last year at the Vincennes Annexe of the Paris 
Exhibition, I come next to the Paris-Lyons- Mediterranean 
Railway of France. Thisis by far the largest railway 
system not only in France, but also, I believe, in Europe, 
and is equalled or surpassed only by one or two American 
lines. Even our great London and North-Western, of 
which we, as Britons are justly proud, cannot compare 
with this vast French system. 

Starting from the Gare de Lyon, in the Boulevard 
Diderot, Paris, the main line runs in a continuous un- 
broken stretch to Marseilles, a distance of 536 miles, 
practically the same as from London to Aberdeen. But 
it takes two absolutely separate and distinct railways to 
get from London to Aberdeen by the West Coast, and a 
miny as three by the East Coast. And even at Mar- 
seilles the termination of the Paris-Lyons-Mediter- 
ranean is not reached, although what may be termed its 
‘express ” length is. For it goes on at once along the 
French Riviera, coasting the Mediterranean past Toulon 
and Cannes and Nice to Vintimille or Ventimiglia on 
the Italian frontier, a distance of 161} miles further. 
That is to say, the main trunk line of the Paris-Lyons- 
Mediterranean extends a distance of very nearly 700 miles, 
to use round numbers, 697} to be precise. 

But this does not even approximately exhaust the full 
extent of the system. About 40 miles from Paris another 
main line diverges to the right and runs independently 
for 500 miles to Nimes and Cette. Yet a third “ main 
line’ begins at Lyons, 318 miles from Paris, and runs due 
south absolutely alongside the chief main line for 130 
miles, viz., to a point abreast of Avignon, then turning 
south-westward to Nimes, where it joins the second main 
line mentioned, running 170 miles in all. Even yet the 
ramifications of this extraordinary railway system are not 
exhausted, for another main line begins—or perhaps 
I should say, turns off—at Dijon, 1964 miles from Paris, 
and goes to Belfort on the German frontier, 117 miles, 
bifurcating at Dole, and running thence about fifty miles 
to Pontalier for Switzerland. There is still a fifth main 
line which turns off at Macon, 274 miles from Paris, and 
goes on to Modane, for Mont Cenis and Italy, bifurcating 
at Culoz for Geneva. There are other sections so 
important as almost to be qualified for ranking as ‘‘ main 
lines,” but the list already given is large enough to show 
how vast a system of railways has to be served by the 
Bureau du Matériel et de la Traction—or locomotive 
department--of the Paris-Lyons-Mediterranear. 

[t was represented at Vincennes by one steam locomo- 
tive only. This engine is a four-wheeled coupled express, 
built as a four-cylinder compound on the de Glenn 
system, and designed by Monsieur Baudry, Ingénieur en 
Chef du Matériel et de la Traction. It is one of a new 
batch of ninety ordered in 1898, and delivered during 
that year and 1899. Itrepresents the latest development 
of the four-cylinder compound class on the Paris-Lyons- 
Mediterranean line, and is the culminating point which 
has been reached by gradual evolution from early begin- 
nings, as in the case of the Nord and Midi lines, which 
gradually evolved the present standard engine, whereas 
it arrived on the Etat, Orleans, and Est Railways rela- 
tively in a complete form as the result of the experi- 
ences of the other lines. 

It was so long ago as the year 1887 that this railway 
began the trials of the compound method which have 
gradually produced the present standard design. But the 
two engines which came out in 1887—Nos. C.1 and C.2 
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—differed in many respects from those of the present 
day. They had the same sized coupled driving-wheels, 
viz., 2m., or 6ft. 6}in. in diameter. Also the piston 
stroke length was the same, 244in.; so was the steam 
pressure, Viz., 213 lb. per square inch. But the high- 
pressure cylinders were only 12}in. and the low-pressure 
193in. in diameter. There was no leading bogie, but a 
carrying-axle was placed at each end, the coupled drivers 
being in the middle. C.1 and C.2 differed from one another 
in respect of boiler power, the former having 1281 and the 
latter 1892 square feet of heating surface; but their 
weights were identical, viz., 52 tons 18 cwt. Thus they 
were very heavy engines for that date. 

Three more engines which followed in 1891-92 had 
13gin. high-pressure and 21}in. low-pressure cylinders 
and 1594 square feet of heating surface. But C.3 hada 
carrying axle in frontinstead of a bogie, whereas C.11 and 
C.12 had leading four-wheel bogies like their successors ; 
also C.8 weighed only 44 tons against the others 47. 
These five engines represented the tentative stage of the 
compounds on the Paris-Lyons- Mediterranean line. 

In 1893 no fewer than forty were ordered or built. 
They closely resembled Nos. (.11 and C.12 in all their 
principal dimensions and details, but had a very slightly 
smaller fire-grate, viz., 25°6 square feet area instead of 
26°2 square feet as, in the case of the previous five en- 
gines, and they weighed rather more, viz., 49 tons 16 cwt., 
instead of 47 tons 2 cwt. Theseforty locomotives, which 
were numbered C.21 to C.60, have now been at work for 
about seven years, and have done excellent service, 
especially on the principal main line, that from Paris to 
Dijon, Macon, Lyons, Avignon, and Marseilles. 

Although not a specially difficult road, this cannot be 
characterised as a very easy one. For the first 50 miles 
out of Paris it undulates in short rises and falls, mostly at 
1 in 200 to 1 in 833. After Montereau it rises by progres- 
sive banks, increasing in steepness until the final ascent, 
‘for a number of miles approaching the great Blaisy-Bas 
tunnel, is at the rate of 1in 125, This brings us toa 
point 180 miles from Paris. Here the line passes through 
the Blaisy-Bas tunnel, nearly three miles in length, and 
then drops almost continuously, first somewhat sharply 
at 1 in 125 to 1 in 250 to Dijon, and then by very easy 
grades to Macon, the line thence to Marseilles consisting 
of two long ascents at 1 in 500 to 1 in 300, alternating 
with similar descents. 

It must be confessed that the express services generally 
of the Paris-Lyons-Mediterranean cannot be referred to 
in the same terms of admiration as apply to those of 
some other French railways. Hitherto the Paris-Lyons- 
Mediterranean has been one of the slowest lines in France, 
and also the most unpunctual. It is true that for some 
years past there has n a tolerably large service of 
moderate expresses, but until a recent date there was not 
a single run booked at a speed of 50 miles an hour from 
start to stop. Few reached 48 miles an hour, or even 
exceeded 45, and many hardly rose above 40. The best 
inclusive time from Paris to Marseilles was 13 h. for the 
536 miles, or 41 miles an hour. Such stages as Paris- 
Laroche, 96} miles, or Laroche-Dijon, 99} miles, were 
allowed 24} hours or more. On the other hand, the Paris- 
Lyons- Mediterranean has always provided a large number 
of long non-stopping runs, although it even now has none 
of 100 miles. From Paris to Marseilles, for instance, the 
non-stopping runs are 964, 99}, 78}, 44, 66, 77, and 754 
miles respectively. The loads are sometimes fairly heavy, 
but the best expresses carry first-class passengers only. 

Last year, however, there was a marked improvement 
in pace, and several runs were booked at speeds of over 
50 miles an hour from start to stop, e.g., Dijon-Laroche, 
99} miles, in respectively 118, 117, 116, 114, and finally 
113 minutes, the last representing an average start-to- 
stop speed of 52°7 miles an hour—a very respectable 
rate. Also the inclusive times have been materially 
shortened. Two trains—both “ limited-luxe,”’ first-class 
only — are allowed only 11h. 82 min. for the Paris- 
Marseilles run, involving an inclusive booked rate of 
46°6 miles an hour. Two night rapides, first-class 
only, are allowed 12h. 20 min. for the same journey. 
But the best day express, first-class only, still takes 
12 h. 50 min., and the only express which takes second- 
class passengers has to spend 14 h. 47 min. on the 536 

* miles, taking 5 h. 1 min. from Paris to Dijon, 196} miles. 
This is very melancholy. 

However, it must be admitted that the Paris-Lyons- 
Mediterranean trains often make up time to a most sur- 
prising extent, yet without exceeding the limits of speed 
within which they are rigidly restricted, viz., 90 to 
100 kiloms., or 55°8 to 62:1 miles an hour over most of 
the main line, and 110 kiloms., or 68°83 miles an hour 
over a few favoured lengths. As an instance in point I 
may cite one of my own experiences with an engine of the 
C.21-60 class, and load of 170 tons. Starting 55 minutes 
late from Dijon, we actually gained 85 minutes in the net 
running time on the single stage of 99} miles to Laroche, 

et without once exceeding the prescribed speed limits. 

is was very smart work. In other cases the engines 
usually “ pegged away” at a steady 50 to 56 miles an 
hour up-hill and down-hill alike, which was respectable 
but monotonous. 

The latest batch of compound express engines for the 
Paris-Lyons-Mediterranean numbers no fewer than ninety, 
viz., C.61-150. These have the same wheels, cylinders, 
piston stroke, steam pressure, and general arrangement 
as Nos. (.21-60, but differ from those in having far 
greater boiler power. Thus, whereas the boilers of the 
earlier ‘engines were 9ft. 10in. long between the tube 
plates, had an internal diameter of 4ft. 4in., and stood 
“ft. 43in. from the rails to centre, the newer locomotives 
have boilers 11ft. 14in. long, 4ft. 8}in. in diameter, stand- 
ing 8ft. 1}in. from rail level to axis of barrel. And while 
the boilers of Nos. C.21-60 had only 1594 square feet of 
heating surface, those of Nos. C.61-150 have as much as 
2040 square feet. There is also a large increment of weight, 
that of the new engines being no less than 55} tons in 
working order, as compared with 494 tons in the case of the 
previous batch. It is one of this last set, No. C.91, 


which was on view at Vincennes. ‘There is so little 
difference between these Paris-Lyons-Mediterranean 
locomotives and the engines which I have described in 
connection with other French lines, that I need not do 
more than quote their principal dimensions, except with 
regard to one particular detail in which they differ from 
all other French engines, save only a few recently con- 
structed for the Etat line, which have the same 
peculiarity. This is the provision of a cowpe-vent or 
wind-cutter prow intended to diminish the head resist- 
ance of the atmosphere, and notably that of strong 
adverse winds. This plan seems to me to call for some 
consideration, seeing that it has been adopted on co 
important a system as the Paris-Lyons- Mediterranean. 
(To be continued.) 


PRIME MOVERS AT THE PARIS EXHIBITION. 
No. XX. 
F, RINGHOFFER (continued). 

In our issue of the 22nd ult. we gave a reproduction of 
a photograph of a four-cylinder triple-expansion engine, 
made by F. Ringhoffer, of Pragne. This week we add to 
the description then given, and we reproduce in a two- 
page supplement the details of this interesting engine. 

The crank shaft has four bearings, the blocks being of 
cast steel lined with white metal. The diameters of 
these bearings are 8350 mm. and 375 mm., and their lengths 
500 mm. and 750 mm. in the outside and inside pairs 
respectively. The crank pins are 350 mm. diameter by 
380 mm. in length, and are forged solid with shaft and 
cranks. The bed-plate is specially rigid, and in it is 
formed a well for the collection of the oil which is 
returned overhead by a pump, after being passed through 
filters. The frame consists of two massive cast columns, 
cast separately, and bound together longitudinally at top 
by a massive bridge. Each of these columns is spread 
out at its base in four legs striding over the pair of crank 
shaft bearings. The crosshead guides are bored out. 

The crosshead itself is a steel casting with adjustable 
cast iron slippers faced with soft me | The crosshead 
pins, of 170 mm. diameter by 250 mm. long, are of forged 
steel, soft inside, and case-hardened. Cast iron pistons 
and cast iron piston rings are used in all the four 
cylinders, and the rods are Siemens-Martin steel forgings. 
These rods have 120 mm. diameter in the small cylinders, 
but 150 mm. in the large cylinders underneath these. 

Although this engine is running in the Exhibition with 
saturated steam, it has been designed for use with steam 
superheated to 340 deg. Cent. = 644 deg. Fah. It is 
chiefly this consideration which led to the splittin 
of the first expansion into parallel parts carrie 
out in two cylinders, the makers being afraid 
to make experiments with superheated steam in 
cylinders much larger than those in which practical 
success has already been obtained. This use of 
highly-superheated steam also explains the decidedly 
unusual plan adopted of exhausting from the high- 
pressure cylinders into the steam jackets surrounding 
these same cylinders. This being the arrangement, of 
course it would be altogether unfair to the engine to 
judge of its economy in the use of steam from any results 
obtained here in the exhibition with saturated steam. 
The object of this peculiar jacketing is stated to be the 
cooling of the cylinder walls—that is, to prevent their 
being overheated by the working steam. We confess 
that we think that a more economical way of cooling the 
cylinders would be to leave them uncovered to the 
atmosphere or covered with wood of only such thickness 
as would prevent more cooling than is desired; or, still 
better, to use only such a temperature of superheat as 
would require no cooling of the cylinder. For the 
arrangement adopted, however, it may be very fairly 
argued that it conduces to economy in so far as it 
provides that the heat lost in this cooling is to a certain 
degree utilised in partial reheating of the exhaust steam 
on its way to the second stage of expansion. 

The middle and low-pressure cylinders have no jackets. 
The main steam pipe is carefully kept apart from the 
high-pressure cylinders up to its entrance into the valve 
boxes, thus leaving the sides of the cylinders without 
interference with their regular and symmetric expansion. 

Injection condensation is used. There are two similar 
condensers and two vertical double-action air pumps, 
driven by side levers from the crossheads. The double 
action is obtained by making the diameter of the trunk 
plunger large in proportion to that of the bucket piston. 
Air vessels are connected to the discharge of the pumps, 
and in each pump there are suction valves as well as 
bucket and delivery valves. The suction valves are, of 
course, a necessity if the above double action is to be 
obtained. 

The admission to and exhaust from the high-pressure 
cylinder are effected by four double-beat equilibrium lift 
valves per cylinder. One excentric actuates each set 
of four. There are trips for both admission and exhaust, 
the former only, however, being influenced by the 
governor. The dashpots are of the A. Collmann pattern 
already described in connection with other engines. The 
exhaust secondary trip motions are taken off the Corliss 
disc serving the valves of the cylinders underneath. For 
each of these latter there are four Corliss slides. In the 
case.of the middle cylinders, twoexcentrics are employed 
to obtain the main movement and the trip. In the low- 
pressure cylinder, a pin on a small overhung disc crank 
moves all four valves by rods from four points of the 
oscillating disc, without any trip gear. There are thus 
three excentrics at one end of the shaft, and at the other 
end a single excentric and the above small disc crank. 
All the excentrics are mounted on the main crank shaft, 
there being no “ valve shaft’ geared to this last. The 
excentrics and valve gears are placed outside the main 
bearings in order to keep these parts more accessible, the 
inside space between the cranks being largely occupied by 


the dynamo, and in order to keep the dynamo freer fren 


accidental spraying with drops of oil and oily steam. 
The shaft governor is mounted on the free end of the 
shaft, overhung beyond the last bearing. 

With steam of twelve atmospheres pressure, and super- 
heated to between 330 deg. and 840 deg. Cent., the makers 
guarantee a steam consumption not exceeding 4°4 kilos. 
= 9°7 lb. per horse-power hour indicated. 

Four trials made in 1898 upon an engine slightly 
smaller than the one here illustrated, and with the cylin- 
ders differently arranged—three cylinders side by side 
working on three cranks—gave, under four hours’ trials 
with exceptionally steady work, the following results :— 


A B Cc D 

L.H.P. in first cylinder... ... 298°6 ... 305°6 ... 276°5 ... 266°4 

second cylinder ... 254°8 ... 249°3 ... 193°9 ... 175°7 

third cylinder 259°7 ... 250°1 ... 192°8 ... 179°0 

Superheat temperature of 

steam in cylinder,Cent.deg. 257°5 ... 258 ... 267°1 ... 259°7 
Feed-water consumption, kilos. 

perI.H.P. hour... .. ... 4°94... 4°89... 4°80... 4°80 
Feed-water consumption, lb. 

per I.H.P. hour ... .-. 10°87 ... 10°76 ... 10°56 ... 10°76 
Centigrade kilos., thermal 

units per I.H.P. hour ... 3446... 3413... 3373 ... 3422 


On another occasion we intend to give some further 
account of the advances made in the use of superheated 
steam by this enterprising firm. 


FRENCH AND GERMAN TELEGRAPH LINES 
IN AFRICA. 


France and Germany have alike recognised the great 
civilising results to be obtained from the railroad and tele- 
graph line in the work of developing their African colonies. 
After securing possession of the Hinterland of the Western 
Soudan, the French set themselves to work with a quiet 
determination which has not always been a striking charac- 
teristic of that nation, and have succeeded in establishing a 
great system of land telegraphs, of which the terminal points 
are at St. Louis on the Senegal River; Timbuctoo, on the 
southern edge of the Sahara; Kotonu, on the Dahomey 
coast ; and Konakri, in French Guinea. Thus nearly all the 
important points in the Western Soudan as far as the Niger 
are connected with each other and also with the coast, and, 
although at present only a single wire is working, prepara- 
tions have already been made forlayingasecond wire. How- 
ever, this extensive telegraph system suffers, from a French 
point of view, from the drawback that it is still dependent 
upon British cables for getting into communication with the 
mother country. Therefore, the new cable projects which 
have been presented to the French Chamber propose to 
establish a direct submarine cable between Brest and Dakar 
on Cape Verde. Of course, it would also be possible to 
establish direct communication with France by taking the 


‘| telegraph line from Algiers across the Sahara to Timbuctoo, 


and asthe construction of the Trans-Sahara Railway from 
Algiers to Timbuctoo is regarded in French colonial circles as 
being absolutely essential to French interests in the Soudan, 
it is very probable that direct telegraphic communication will 
be brought about in the directions alluded to. France 
possesses in Western Africa telegraph lines to an extent of 
9126 kiloms., of which 2347 kiloms. are in Senegal, 
3582 kiloms. in the Soudan, 1102 kiloms. in French 
Guinea, 730 kiloms. in the Ivory Coast, and 1365 kiloms. 
in Dahomey 

The work of taking the telegraph line across Africa from 
east to west shows signs of activity after a period of com- 
parative neglect. For some time there was only the rela- 
tively short section leading up ‘the stream from the 
mouth of the Congo to Leopoldville on Stanley Pool, while 
the French had constructed only from Libreville, in 
the Gaboon estuary near the coast, a line to the northern 
bank of the Congo, and thence along that river to Brazza- 
ville, which is situated opposite to Stanley Pool. The last 
section of this telegraph line has been thrown open for 
communication quite recently. However, the Government 
of the Congo State has lately received permission to con- 
struct a new telegraphic system, which will be carried up 
the Congo to Nyangwe, and thence vid Kabambarre to a spot 
near to Mtowa on Lake Tanganyika. The length of this 
projected line will be more than 7000 kiloms., and a fifth of 
the work has been carried out; a year ago the work of 
construction had advanced beyond Lukolela on the Congo 
about one degree of south latitude. 

Meanwhile, German enterprise demands the construction 
of adequate telegraphic facilities, and this year’s Budget 
which is before the Reichstag asks for a vote of £10,000 
for establishing a telegraph line between Dar-es-Salaam, 45 
miles south of Zanzibar, and Mpuapua. But, as this pro- 
jected line cannot be said to be urgently needed, the infer- 
ence is that Germany desires to extend it in course of time 
as far as Lake Tanganyika. This extension is explained 
by the fact that German circles have of late ex- 
pressed in no measured terms the absolute necessity that 
exists for taking such steps as shall render Germany fully 
independent of having to make use of British cables in various 
parts of the world. Thus, the German Press appeals to the 
Reichstag not only to grant the sum of £10,000, but also to 
provide for the extension of the projected telegraph to Lake 
Tanganyika with as little delay as possible. In this respect 
it is striking, to say the least, that the German Press should 
evince this keen desire to make Germany independent of 
British cables, and that in the same breath it should advocate 
making joint use of the projected French cable from Brest to 
Cape Verde, while it is also pointed out that the projected 
short French cable between Kotonu and Libreville will give 
Germany an “independent route” for its telegraphic com- 
munication with East Africa by way of Brest, St. Louis, 
Kotonu, Libreville, Brazzaville, Nyangwe,and Mtowa. Herr 
von Podbielski, the German Postmaster-General, in his 
recent speech at Leipzig, dwelt on the necessity of Germany 
possessing its own system of submarine cables, and the 
Kiélnische Zeitung remarks that if the German Empire must 
still for some long time continue to do the best that it can 
without its own system of cables, it is of great importance 
that it should establish means of submarine communication 
by calling in the aid of the submarine cable systems of such 
countries as are independent of the British cable companies, 
and that an important step in this direction will be the per- 
mission to construct the telegraph line from Dar-es-Salaam 
to Mpuapua, and its speedy extension to Lake Tanganyika, 
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Traité Théorique et Pratique du Rivetage des Charpentes 
Meétalliques des Navires et des Chaudiéres, suivi @un Manuel 
Détaillé pour le Rivetage des Navires. Par G. Maugas, 
Ingénieur de la Marine. Paris: Augustin Challamel, 
Editeur, Librarie Maritime, Rue Jacob, 17. 1 

Iy all built-up metallic structures, whether intended for 

service on land or water, the attachment or union of their 

several parts is a point of the last importance. It is 
only by a proper and skilful arrangement of all the 
details of the separate joints that the adequate amount 
of consistency and solidity can be imparted to the design, 
which will enable it in performing its duty, to act as a 
whole, and not merely as a combination of parts. In the 
early days of constructional ironwork the proportions 
and relations of the different parts of a joint, such as 
the length of the wrappers, the diameter and pitch of 
the rivets, the size and shape of the heads, and their 
setting out, whether chain or zigzag, were mostly matters 
of rule of thumb. Even at the present time the form 
of the rivet heads varies considerably, partly of necessity 
with the character of the work, and partly with the 
practice of individual workshops. The same may be 
said respecting the lining out of rivets, when several 
parallel rows are required. In the French naval yards 
the preference is given to the zigzag pattern, and the 
author credits us with the adoption of the chain method. 

It is pointed out in Chapter I., where simple formula 
and rules are given for ascertaining the proportions of the 
different parts of a joint, that the diameter of the rivets 
does not affect the staunchness of it. That feature of it 
depends solely upon the thickness of the plates and the 
pitch of the rivets. This practical result can be readily 
arrived at from theoretical considerations. It is obvious 
that leakage will take place when flexure occurs at the 
centre of the pitch, and attains a certain amount, which 
value can be easily calculated. The general statement 
respecting the want of influence of the diameter of the 
rivets upon the staunchness of a joint, appears to be modi- 
fied in the succeeding chapter. It is there stated for one 
particular description of joint, that one of the methods 
available is to diminish the diameter of the rivets. The 
contents of this chapter will repay perusal. It treats 
very fully of some thirty different types of joints with 
accompanying illustrations. It should be mentioned that 
the calculations and equations applying to them are 
based upon the assumption that they are subject to the 
action of static forces only. If dynamical forces come 
into operation, such as the shock of a torpedo or of aram, 
the whole method of calculating would have to be altered. 
The very rare instances that have occurred, which have 
afforded an opportunity of forming some estimate of the 
effects of such violent impactive forces, have had a 
practical result. They have confirmed the truth of the 
assertion that rivets of uniform shape, without any 
abrupt change of section, are better able to resist heavy 
shocks than plates. The holes in the plates cause a 
sudden and serious weakening of their section and of 
their resistance also. 

The contents of Chapter III. comprise three principal 
descriptions of joints, namely, those pertaining to girders, 
trusses, cantilevers, and other examples of iron and steel 
construction, in which staunchness is not of quite so much 
importance as in the other two types. These include 
joints belonging to the hulls of ships and the shells of 
boilers. Hitherto we have only had under consideration 
the riveting of joints in simple separate plates, and of 
other metallic sections. The same principle under 
somewhat altered conditions, is equally applicable to 
built-up girders, in which in some cases there are no 
joints, but merely rivets of attachment. Take, for in- 
stance, a small steel solid web girder, consisting of 
a single plate web and an upper and lower flange of a 
pair of angle steels each. Within certain limits of span 
and depth, both the web plate and the angle steels can be 
rolled in one length, and there will be no necessity for 
joints. When these limits are exceeded, and joints re- 
quired, care must be taken that there is a fairly uniform 
resistance in them all, according to the value of the 
different stresses. Otherwise the structure will not resist 
en masse, but in a piecemeal fashion, its strength depend- 
ing upon that of the weakest joint. Examples are given 
of the boiler joints usually employed in the French naval 
service, of both a longitudinal and transverse character. 
Some of these of recent adoption, are employed by 
private establishments as well as in the Government 
dockyards. Upon certain large boats of the General 
Transatlantic Company, joints with three rows of rivets 
are preferred. It is observed that while these are well 
their, strength is rather under whatit ought 
te be. 

In the comparison between the longitudinal and trans- 
verse seams of boilers, it is stated that with regard 
to the latter, in which the stress is com- 
paratively small, a single-riveted joint might be used 
but for the consideration of staunchness. It may 
nevertheless be employed in certain instances, in 
spite of this contingency, provided all deformation is 
completely ensured against. A very good tight joint 
can be made with single-riveting with a new boiler; but 
the chances are that it will lose this property in course 
of time. In longitudinal seams different conditions 
obtain, the strength required being a maximum. For 
this reason the author discards both single and double- 
riveted lap joints, and selects for consideration joints 
with triple and quadruple riveting. He allows double- 
riveting, provided the cover plates or wrappers are also 
double, and, under the same conditions, joints double- 
riveted upon one side, and triple upon the other. Of all 
these the preference is given to the double-riveted joint 
with double wrappers. Lap joints unequally riveted 


upon the two sides have not sufficient resistance, and in 
addition, present considerable difficulty with boilers of a 
certain class, in manipulation at the junction of the 
longitudinal and transverse seams. 


It is at these points 


also that special precautions must be observed to secure 
staunchness. 

The various principal machines and appliances used 
for cutting, heating, forming the heads of rivets; are 
described and illustrated in Chapter IV. With one of 
these an experienced hand can easily turn out 600 rivets 
per hour, and the rate of production of the machine is 
but very little affected by the diameter of the rivet. 
When the rivets are of small diameter, and no heating is 
necessary, they are manufactured complete at one opera- 
tion to the number of some six thousand every hour. 
The actual operation of riveting, both by hand and by 
machines, is fully treated of, and the advantages of 
different machines impartially compared. With respect 
to the employment of electricity for the heating of rivets, 
and of the electric are for piercing or boring the holes for 
them, M. Maugas observes that not one of the proposed 
processes has received the sanction of actual practice. 
There are several methods in ordinary use for effecting 
the troublesome, but often necessary, operation of cutting 
out rivets. None of these, the author remarks, are 
applicable to steel rivets containing 6 per cent. of nickel, 
because the heating tempers them in such a manner that 
the metal defies the attacks of every description of tool. 
In such cases the aid of the electric are has, after several 
difficulties being surmounted, proved very successful. 
The same process can be employed with rivets made of 
metals which lend themselves readily to the tool. Rivets, 
for instance, of mild steel lin. in diameter can be heated 
in half a minute, and will remain at a red heat after 
being knocked out by two or three blows. There is one 
inconvenience attending the employment of the electric 
arc. It occasionally slightly injures the plates, but this 
disadvantage is absent when the rivets are of mild steel. 
We recommend this excellent and well up-to-date treatise 
to all those who are in any way concerned in the con- 
struction of iron and steel ships, boilers, bridges, roofs, 
and every description of engineering work in which rivets 
play a prominent part. 


Experimental Engineering. Vol. I.: Testing Engines and 
Boilers. By W. W.F. Putten. Manchester: The Scien- 
tific Publishing Company. Pp. 668. Figs. 517. Price 15s. 

Tuts is the first volume of a work giving very full and 
modern information upon the apparatus and methods 
used in testing and experimental investigation. The 
second volume, not yet issued, is to deal with ‘‘ Materials,” 
and is to be written by Mr. W. C. Popplewell. The 
author of the present volume, Mr. W. W. F. Pullen, is 
very well known as a careful teacher of scientific engi- 
neering. His work before us now is excellent. On this 
special subject no such complete and up-to-date book in 
English has come to our notice before. The subject has 
become a large one rapidly. Thirty years ago there 
existed one or two small treatises on the steam engine 
indicator, and something might have been written 
about pressure gauges; but that was the extent of the 
possible literature. The indicator was then a different 
thing from what it is now. Some of the original 
Richard’s indicators still exist in out-of-the-way corners, 
and we have had occasional opportunity of applying 
them to low-speed engines, with results so strange as to 
be the generator of long-lived hilarity. The most mirth- 
raising of these was an instrument in the possession of, 
and implicitly believed in by, a Department of her late 
Majesty’s War-office. Mr. Pullen does not mention 
either the Watt, or the Nasmyth, or the Richards indi- 
cator, which we think is not right, because the beginnings 
of things are always worthy of the most genuine respect, 
and even veneration, and for slow speed work the Richards 
indicator, in good order and used by those who understood 
the instrument, gave excellent diagrams. The invention 
of the Watt indicator was a far greater effort of genius, and 
one productive of greater progress in engineering practice 
than the designs of the Tabor, Crosby, and Wayne indica- 
tors. He describes no less than seven of the more modern 
patterns, and the list might have been further extended. 

Mr. Pullen’s first chapter is deyoted to mechanical 
methods of calculation, and refers to various fofms of 
slide rule and of planimeter. The planimeter, including 
the Coffin and the Hatchet, are treated in an interesting 
manner, and consideration of the amount of error to 
which the readings are subject is not neglected. Indeed, 
throughout his book Mr. Pullen gives a good deal of 
space to the errors of the instruments he describes, and 
this is one of the decidedly good features of the work. 
This first chapter, devoted to the general subject of calcu- 
lation, might well have been extended to cover instruction 
on general system, and quick practical methods, in 
ordinary written arithmetic. Most engineers make their 
calculations in wofully erratic fashion, wasteful of time 
and brain, and well adapted to the accumulation of error. 

Many forms of diaphragm, tube, and mercury and 
water column pressure gauges are described, and the 
rationale of their action and the means of testing and 
calibrating them are fully dealt with. Thermometers 
and pyrometers are not quite so fully gone into, although 
both thermo-electric and “ platinum ”’ apparatus are fully 
explained. Revolution counters and speedometers 
occupy the next section, which is rather deficient in 
detail, particularly as regards the errors of the latter class 
of instrument, which are often hopelessly excessive. The 
Moscrop Recorder is fully illustrated. 

An important chapter on dynamometers follows, these 
being classified as “absorption” and ‘transmission ”’ 
dynamometers. As regards the former, several of the 
“compensation ”’ devices used to steady the brake action 
are mentioned, and this part of the subject might have 
been further usefully developed. The large water- 
jacketed steel bands used in. America, and the water- 
loaded flexible-copper flat-disec machine made by Riehte 
Brothers are illustrated. The latter seems an excellently- 
designed piece of apparatus. Absorption dynamometers 
of the Froude type are very fully detailed. The section 
on transmission dynamometers is not so full; but 
examples of the belt and weighted-lever type, of the 
spring type, and the dynamo-motor are given. All these 


refer to rotary transmission. Strangely enough all 
reference to linear-traction dynamometers is omitted ; 
except that Mr. P. V. McMahan’s and another are some. 
what casually mentioned in a later chapter. The 
‘eylinder indicators selected for description are the 
Thompson, the Tabor, the Crosby, the Simplex, the 
Wayne, the Little, and the Blaisdell. The McInnes 
appears in the appendix. These, and various reducing 
gears, are detailed at great length; and there is a long 
discussion of indicator errors, of the proper handling of 
the instrument, and of the correct deductions to make 
from the cards. All this is very useful, and too much 
trouble cannot be taken to explain to engineers the 
degrees of approximation to the truth existing in the 
measurements they take and the irrationality of calculat- 
ing out final results to a grade of minuteness to which 
the experimental data do not correspond. We do not 
find any mention of the extravagant card distortion some- 
times produced by very long cords. In large vertical 
engines long cords are sometimes unavoidable, and, 
although Mr. Pullen explains the advantage of using steel 
wire in place of cord for as great a part of the length as 
possible, he seems to have neglected to note the use of a 
strong extra pulling spring independent of the indicator- 
barrel spring. 

The author lays proper stress upon the measurement 
of the wetness of the steam entering the valve chest, and 
describes the construction, the theory, and the calibration 
of the Carpenter and the Peabody and the Barrus calori- 
meters. It would be desirable to give more information 
regarding the errors in the indications of these instru- 
ments. The measurement of water to the boiler and 
from the engine is given due importance, and among 
others, the beautifully simple Venturi meter is described. 
Coal calorimeters and flue-gas analysers are also dealt 
with at sufficient length, and a good deal of space is 
devoted to the analysis of boiler and engine tests. 
We think that too small relative ‘importance is given to 
boiler tests. The commercial importance of the efficient 
working of the boiler is greater than that of the similar 
working of the engine, and the greatest fault of English 
steam engineering of the — day is to too much 
neglect the lessons derivable from the investigation of 
boiler performance. 

A lengthy section, descriptive of various college ex- 
perimental installations, and an appendix dealing mainly 
with the temperature-entropy treatment of the thermo- 
dynamics of steam plant, complete a volume which can 
be thoroughly commended to all engineers who wish to 
test the efficiency of steam machinery, or wish to under- 
stand intelligently how this should be done for them. 


SHORT NOTICES. 


The *‘ Shipping World” Year-book: A Desk Manual in Trade, 
Commerce, and Navigation. Edited by Evan Rowland Jones, with 
new map, specially prepared by J. G. Bartholomew, F.R.G.S., &c. 
London: The Shipping World Office. 1901. Price 5s.—This has 
now appeared in its fifteenth annual edition. A large number of 
changes and additions have been made this year, so as to bring 
the work up to date. The tariffs of all nations and of the Colonies 
have been revised up to December 31st, 1900, and the list of con- 
sular offices abroad has been made perfect up to 1901. We also 
notice at the end of the book the new international code of flag 
signals, with Y and Z and the vowels added. This code is optional 
during this year, but is compulsory after January Ist, 1902, An 
enlarged map, brought correctly to date, shows the routes of rail- 
ways and steamships throughout the world, and adds to the value 
of ‘the work. 

Laxton’s Price Book for Architects, Builders, Engineers, and Con- 
Kelly’s Directories, Limited.— 


tractors. Londor: Published by L 
This work now appears in its eighty-fourth edition. It is too well 
known already to need many words from us. It has evidently been 


brought well up to date, as we have proved to ourselves in many 
instances where we knew change had occurred. We notice that 
this year a certain amount of condensation has taken place. This, 
while being an advantage from the point of view of weight, has 
had one unfortunate result. The numbers of the pages on which 
the various items appear is not the same as last year. One gets 
accustomed to Took on certain pages for certain things, and it 
would be much more convenient if in all editions—especially of 
old-established works like that under discussion—it could be made 
possible to keep the numbers of the pages the same. 

The A BC of Dynamo Design. By Alfred H. Avery. London: 
Published for the proprietor of the Model Engineer and Amateur 
Electrician by Dawbarn and Ward, Limited.—This little book is a 
reprint from a series of articles which appeared in the Model Engi- 
neer. It is divided into eight chapters, which deal with:—‘‘The - 
General Principles of Dynamo Design,” ‘‘ The Armature,” “‘ Arma- 
ture Action and Reaction,” ‘‘The Construction and Winding of 
Armatures,” Field Magnet,” ‘Design for a 30-watt 
Dynamo,” “ Design for a 500-watt Dynamo,” and “ Design for a 
2-kilowatt Dynamo.” The treatise is well and simply written, and 
is, moreover, profusely illustrated with good cuts. It should cer- 
tainly be found useful by amateur students of electricity, and by 
those desirous of constructing small dynamos. 

The ‘‘ Electrician” Electrical Trades hens and Hand-book for 
1901. London: The Electrician Printing and Publishing Company, 
Limited. 1901.—This work is now in the nineteenth year of its 
publication. We notice that the tables of the electric lighting 
stations have been enlarged and supplied with fuller details, The 
digest of the law relating to electric lighting, power and traction, 
and to telephoning, has been extended and brought up to date. 
In fact, we find that in addition to the details published in former 
editions, there are a number of new and useful features. More- 
over, we observe several enlargements and additions, notably in 
the colonial and foreign divisions. 

Stanford’s Map of Metropolitan Railways, Tramways, and other 
map is constructed on a scale of 2in. to a mile, and shows in colour 
the schemes for which the sanction of Parliament will be asked 
during the present session, in addition to all the railway and 'tram- 
way undertakings now in existence. A good idea of the ever- 
increasing number of tubular railway projects is readily conveyed 
by reference to this map. 


The Engineers’ Year-book = Engineering Formule, Rules, Tables, 
Data, and Memoranda. H. R. Low London: Crosby 
Lockwood and Son. 1901.—This is the eighth edition of this useful 
work, It is thoroughly brought up to date, and amongst other 
things the electrical tramway section has been pe, a extended. 
7 k really requires no commendation. Its ? ere of useful- 
ness is widely known, and it is used by engineers the world over, 


Tue increase of gold exports from New Zealand since 
1895 has been about a quarter of a million sterling. The coal output 
amounts to a million tons yearly. : 
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NEW DOCK AND HARBOUR WORKS IN THE 
EAST OF SCOTLAND. 
GRANGEMOUTH., 

WuiLe new dock works are plentifully projected on ‘the 
Clyde in the west, it is on the Forth, in the east of Scotland, 
where for the time being all the work of this character of any 
importance is going on, at Grangemouth, Leith, and Burnt- 
island. The Caledonian Railway Company, with the view of 
enabling its rapidly-extending traffic on the eastern section of 
its system to be adequately dealt with, made arrangements, 
rather more than two years ago, to increase its dock 
accommodation at Grangemouth to an extent which almost 
trebles what previously existed. The contract for this 
scheme of extension was let about two years ago to Charles 
Brand and Son, Glasgow, and has been under process of 
laying out and construction for about twenty months past. 
The former docks had their entrance from the river Carron, 
which formed the communication between them and the 
deep water of the Forth, and difficulty had been experienced 
in keeping the river channel of sufficient depth for vessels of 
the draught now in common use. Sir John Wolfe Barry, 
the company’s consulting engineer, therefore resolved to 
construct the new dock on ground lying to the south-east of 
the existing dock, and to make a new channel leading directly 
into the Forth. Parliamentary powers were obtained in 
the session of 1896-97, and the contract subsequently given 
to C. Brand and Son, who were responsible for the construc- 
tion of the former dock during 1877-82. The contract was 
for the construction of a wet dock of about thirty acres, with 
eastern and western channels or canals, 1650ft. and 2000ft. 
long respectively; a sea wall and embankment, together 
about 8500ft. long; and an entrance lock 600ft. long. The 
new dock is situated between the old one, distant from the 
river Forth about a mile and a-half, and occupies the fore- 
shore lying immediately to the south of the river Carron. 
The eastern channel being formed, connects the new dock 
with the Forth, and the western gives access to the old dock 
from the new one. 

In the eastern channel, about half way between the 
entrance and the new dock, a large canting basin is being 
formed. The greater part of the total area thus occupied 
consisted, at first, of foreshore under water at full tide. The 
first operation was the excavation of the dry material lying to 
the west, above high-water mark, and in running an embank- 
ment round the entire site of the dock works. The whole of 
the first summer was consumed in constructing the embank- 
ment, which contained about 600,000 cubic yards of material, 
and this work was finished in August, 1899. The impounded 
water having te2n pumped out, a commencement was made, 
after the new year of 1900, to excavate trenches for the dock 
walls. After a onsiderable portion of the trench had been exca- 
vated, the material having been found exceedingly soft, Sir 
John W. Barry ordered test weights to be applied to the founda- 
tions for the purpose of ascertaining whether the material 
would sustain the weight of the quay walls. This took upa 
considerable time, but a commencement was made with the 
dock walling about July last, and between 30,000 and 40,000 
yards are now exécuted. The walls are of concrete, with 
rubble stone facing. The concrete, which is made of slag 
from Carron Ironworks, is prepared in steam mixers, and run 
from the mixers alongside the walls in skips and deposited 
by means of steam cranes. The dock walls take up about 
160,000 cubic yards, and it is expected will be completed by 
the end of next summer. The slag heaps, from which the 
material for the concrete is obtained, it is of interest to 
state, were also drawn upon for the concrete work in the first 
dock, and its use has proved thoroughly satisfactory. It is 
what is known as cold-blast slag, and was put out from the 
Carron works probably a century ago red-hot, having subse- 
quently, no doubt, been on fire for many years. 

About the half of the sea embankment at the eastern end, 
which is also composed of slag, has been tipped, and a com- 
mencement has been made with the important work of 
sinking monoliths for the formation of the entrance lock. 
The whole of the entrance lock, and a trumpet-shaped 
opening beyond into the sea, are to be constructed on the 
monolith system, which has not hitherto been adopted in 
similar undertakings in the east of Scotland. These monoliths, 
rectangular in shape, are composed of concrete, and have 
steel shoes. They are about 20ft. in width, and of various 
lengths, and are sunk about 50ft. below the present surface. 
The operation of sinking is facilitated through the removal of 
material by Priestman grabs, working from the inside of the 
monolith walls, which are 4ft. 6in. thick. When fully sunk 
the monoliths are filled at the bottom, to a certain distance 
up, with concrete, afterwards for a further distance with 
sand, and finally with about 6ft. or 8ft. of concrete, 
brought up to the level of the top of the monoliths. 
Above the monoliths a concrete wall will be built, 
similar to the quay walls, with a coping of granite. 
The inverts of the entrance lock will be constructed of con- 
crete and granite after the same system. Zhe remaining 
portion of the channels and the sides of the canting-basin 
will have a slope of 3 to 1. It is estimated that the total 
quantity of concrete and rubble, including the concrete in the 
monoliths, will amount to. from 300,000 to 400,000 cubic 
yards. The total quantity of earthwork removed and dis- 
posed of in connection with the sinking of the monoliths and 
the interior excavating of the dock, canting-basin, &c., will 
be from 3,000,000 to 4,000,000 cubic yards. The coping and 
ashlar for machinery beds, roller paths, ashlar pointing, 
square quoins, hollow quoins, sills, caisson sills, &c., will be of 
granite, of which material about 120,000 cubic feet will be 
employed, It is expected that the whole of the present con- 
tract will be completed in two years from now, and the cost 
will probably run to between £700,000 and £800,000. 


LEITH. 

The Dock Commissioners of Leith about nine or ten years 
ago, acting on the suggestions and designs submitted by Mr. 
Peter Whyte, C.E., their engineer and dock superintendent, 
in consultation with Sir Alex. M. Rendel, began a scheme 
of extension and improvement involving the reclamation of 
about eighty acres of foreshore and the construction of a large 
wet dock and approaches, which have since been in process of 
realisation. As the work has proceeded, further extensions 
and works necessarily entailed by the thorough completion of 
the scheme have been resolved upon, involving an expenditure 
of over £300,000. The items included in this programme, 
which was confirmed and added to by the new Board 
recently elected, are, the completion of the wet dock and its 
equipment with sheds and appliances; the construction of a 
large extension to the dock, and of a new graving dock; the 
completion of the electric light installation; the erecting of 
landing appliances for the grain trade; improved coal-loading 
facilities, &c, 


Our issue for July 22nd, 1898, contained an article on the 
Docks of Leith, which conveyed a detailed account of the 
dock works then under way and contemplated. The Dock 
Commission, eighteen months ago, resolved to extend the 
dock by 800ft., making it altogether 1900ft. long, but it was 
only on the condition that this work would be gone on with 
after the new dock was opened. Accordingly, a coffer- 
dam has to be constructed across the eastern end of the 
original portion so as to retain the water there whilst the 
extension is being made. This dam is now in hand, composed 
mainly of heavy timber piling. The dock as originally 
planned and now all but completed, is 1100ft. long by 550ft. 
wide, while the 100ft. extension resolved upon is to be 280ft. 
in width. The larger width of 550ft. will enable the largest 
vessels likely to frequent the port, to swing round. 

This wider portion of the dock, as has been said, is now 
virtually complete; the work of excavation having been 
finished, and the levelling of bottom over the whole of the 
dock area being under way. The walls are of masonry, 20ft. 
thick at the base and 44ft. in height to the level of the 
coping. 

Other important sections of the works completed are the 
walls of the entrance basin and lock, 250ft. long by 7Oft. 
wide, and the’construction of the passage way, 60ft. in width, 


sonnecting the new dock with the Albert Dock. The entrance | 


lock will have a depth over the sill at spring tides of 31ft., 
and at neap tides of about 26ft., this being 5ft. more than 
the depth of the present Albert Dock. There are two pairs 


of massive steel gates, each weighing close upon 300 tons, | 


which were finished during last year by the contractors, Sir 
W. G. Armstrong and Co., of Elswick. This firm have also 
fitted the necessary hydraulic machinery for opening and 
closing the gates, for actuating the swing bridges over the 


entrance lock and connecting passage, and for the load- | 
the | 


ing hoists. They are responsible, indeed, for all 
hydraulic machinery, including engines, pumps, and accu- 
mulator. This plant will be fixed in a handsomely- 


built power house, recently completed, at the north- | 
west corner of Edinburgh Dock, so situated as to serve the | 


docks generally. It is surmounted by a tower 80ft. in height, 
which accommodates the accumulator. There are two sets 
of pumping engines, compound condensing, of the tandem 


Wall of New Dock 


Ss 


New Entrance Lock 


Quay Level _ 


\ 


| shore of the Forth of an area of approaching forty-three acres, 
| and the demolition of:a high rocky plateau to admit of the 
| new dock being connected, at a workable gradient, with the 
| main north line of the North British Railway. This latter 
| portion of the work alone entailed the blasting of several 
| hundred thousand tons of whinstone rock, and its utilisation 
| for the construction of an outer reclamation embankment. 
| This runs in a westerly direction for about 2400ft., and ends 
| in a massive concrete point fully 200 yards to the south of the 
| present harbour entrance. On the west face of this area a huge 
| cofferdam has been constructed, about 4000 tons of timber 
| piles having been used for the p This work is 
| probably one of the strongest cofferdams ever constructed 
|in the United Kingdom. Within the area thus reclaimed 
| the construction of the wet dock has been proceeding 
| during the whole of the year just ended; and simul- 
| taneously 30 acres of ground, to be devoted to railway sidings 
| and other associated works, have been filled up to the 
| required level. In effecting this Sir John Jackson, the 
| contractor, has resorted to a novel and successful method of 
| procuring the requisite material. Two steamers, provided 

with powerful pumping machinery, were employed recovering 
| sand by suction from the sand banks west of the dock 
works. The sand thus lifted was run into barges, which 
were towed into close proximity to the outer embankments, 
| and then the other steamer forced the sand, mixed with 
water, from the barges through a pipe conduit into the re- 
claimed area until the accumulated deposit was raised to the 
required level. ‘The quantity of sand thus obtained is 
estimated at fully three-quarters of a million tons. 

Since the completion of the preliminary works the con- 
struction of the wet dock has been expeditiously advanced. 
| It is to have a depth of water of 284ft. at spring tides, and for 
the foundation of the dock head, sill, and the greater part of 
the west and north walls, heavy blasting operations have been 
| necessary. The average depth of dock walls, from the founda- 
tion to the cope, is about 40ft., and the thickness is 14ft. at 
the base and 3ft. 6in. at the cope. The dock-head west and 
| north walls are built of concrete, and in their construction 

about 70,000 tons of Portland cement and other materials 
| have been used. The coping consists throughout of Norwegian 
| granite blocks, and about 3000 tons have been required. 
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DCCK WCRKS AT LEITH 


type. It was hoped that the water might have been let into the 
new dock about this time ; but before this stage can be reached 
one or two important portions of the work must be completed. 
One is the construction of the cofferdam, already referred to as 
under way across the eastern end of the wide portion of the 
dock, to retain the water there and allow the dock to be used 
whilst the extension is being made. 

Another thing is the formation of the entrance to the large 
graving dock, which is to be constructed at the north-west 
corner of the wet dock. This dock will be 500ft. long and 
have an entrance of 70ft. in width and a depth of water on 
the sill of 23ft. The formation of the entrance is only at 
present being gone on with; the construction of the dock 
proper will be undertaken as soon as the wet dock is opened. 
Another piece of work is the cutting through of the ground 
to the east pier, so as to form the connecting link between 
the existing harbour 4nd the lock of the new dock. This 
will be largely done by dredging, and Mr. John Best, the 
contractor, estimates that probably two or three months will 
be all that is required to complete it. While no date can at 
present be fixed for the opening of the new dock, the con- 
tractor is hopeful, and, indeed, confident that it will be ready 
before midsummer of this year. On the south quay of the 
new dock two large storing sheds, each 400ft. long, and on 
the north quay a large hydraulic coal-hoist are still in process 
of erection. The whole of the works are being carried out 
under the personal supervision of Mr. Peter Whyte, C.E., the 
Commissioners’ engineer and dock superintendent. 


BURNTISLAND. 


Satisfactory progress was made during last year with 
the new dock works at Burntisland, and it is now possible 
to speak somewhat definitely of their completion. This 
consummation is, from a trade standpoint, devoutly to 
be wished for, as, owing to the heavier tonnage of 
modern vessels now engaged in the coal trade, the lack 
of sufficient depth of water is more and more being 
found a hindrance to the trade expansion of the port. 
When the works were commenced, early in the spring of 
1897, it was computed that they would be completed within 
three years; but this has proved to be too sanguine an esti- 
mate. It did not apparently take into due consideration the 
physical difficulties attaching to the scheme and the site. 
As planned by the engineers, Meik and Sons, Edinburgh 
and London, the project involved the reclamation from the 


During the course of the operations the plan of the dock 
| has been modified in some respects, but with the exception 
of the enlargement of the water area, the changes made have 
not altogether commended themselves to prospective users of 
| the dock. Its shape resembles an irregular parallelogram, 
| the extreme width at the west end being about 7O00ft., con- 
| tracting near the centre to about 300ft., and at the east end 
| to little more than 180ft. At the points of contraction two 
loading hoists have been provided, the intention being that 
vessels loading there can overlap each other, and so economise 
space. A third loading hoist has been erected about the 
centre of the north wall, which, being about 1300ft. long, 
provides ample berthing accommodation for vessels awaiting 
turn toload or discharge. At the southside of the dock, instead 
of the usual vertical wall, a pitched slope, at an angle of about 
45 deg., has been constructed. Regarding this feature, 
prospective users of the dock are signifying disapproval on 
account of its endangering the shipping accommodated in its 
neighbourhood. In order, however, to prevent vessels from 
settling upon this pitched slope, dolphins are to be erected at 
fixed intervals, to which vessels can be moored, although 
there is still considerable loss of quay space by this arrange- 
ment. In other respects the dock and approaches are 
recognised as being well adapted for the accommodation of 
vessels of the largest class. The entrance lock is 60ft. wide, 
this being 20ft. in excess of the width of the old dock entrance. 
The inner and outer gates, which are now in course of con- 
struction, are of steel, the gross weight ‘of each being about 
140 tons. These will be opened and closed by hydraulic. 
rams, which, with the pumping engines, accumulator, and, 
indeed, the whole of the dock machinery and loading hoists, 
are the work of Sir Wm. Armstrong, Whitworth, and Co., of 
the renowned Elswick Works. The Burntisland Works have 
been hindered considerably by the bad weather experienced 
throughout a large part of last year, but it is anticipated that 
about midsummer the whole of the works. will be.so far. 
completed as to admit of shipping being accommodated, and 

loading operations inaugurated. 


Tue IRON AND STEEL INsTITUTE.—The autumn meeting will be 
held in Glasgow, simultaneously with the International Engineer- 
ing Congress on September 3rd to 6th. Mr. James G. Jenkins 
will act as honorary secretary of the Reception Committee, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions © our 


correspondents. ) 
BOILER EXPLOSIONS. 
pian ay Ses my letter in your issue for last week on the 
above subject, I should like, with your permission, to make a few 


supplementary remarks thereon. 

n the first’ place, it will be noticed that the capacity of the 
boiler selected was somewhat lower than those generally in use on 
our railways. The volume of the contained water of such a boiler 
would be more like 146 cubic feet, whence, we have (146 x 62°5) 
= 9125 1b. The steam space would be about 56 cubic feet. Deal- 
ing with such a boiler in the same manner as that previously 
selected, we have pode x 9125 = 1474°57 ib. evaporated at 
atmospheric pressure, supposing, of course, that the pressure has 
suddenly dropped from 170 lb. to 14°7 1b. per square inch. Now 
this represents (1474°57 x 26°38) = 38,899°15 cubic feet of steam 
at 14°7 Ib. per square inch. The volume of the steam space would 
be increased (sae-3 x 146) = 23°6 cubic feet, nearly. Follow- 


ing Boyle’s law, we have the increased pressure (.“) due to the 
contined space of (56 + 23°6) = 79°6 cubic feet, and supposing 
none of the newly-generated steam to escape, as follows :— 


38,800'15 
147 79°6 
Os = $8,800°15 x 14°7 _ 7183°63 1b., or 3°2 tons per sq. inch. 


79°6 
Again, if we take steam at 120 lb. per square inch pressure, the 
corresponding temperature of which is 341°1 deg. Fah., and 
suppose the pressure to suddenly drop to this from 170lb., 
the difference in the temperatures will be (368°2 — 341°1) = 27°1 
deg. Fah. We have, therefore, 
9125 = 282°21 Ib, of steam at 120 Ib. 
S76°23 B.T.U. being the latent heat of steam at this pressure, and 
since 1 lb. of such steam would have a volume of 3°78 cubic feet, 
we should have (282°21 » 3°78) = 1066°71 cubic feet, the total 
volume of the steam so generated. The original steam space would 
27°1 
w x = 4°51 cubic 4 
now be increased (5-555 146) 1°51 cubic feet, and as we are 
supposing the steam thus suddenly generated to be contined to 
(56 + 4°51) = 60°51 cubic feet, we shall have the increased 
pressure (.°), following Boyle’s law, according to the equation 


x 1066°71 
120 60°51 
1066°71 x 120 
whence, = 49-5] 


= 2115°51 Ib., or G94 tons per square inch. 

It will be observed from the preceding that in the case of the 
steam pressure suddenly dropping from 170 lb. to atmospheric 
pressure, a lower resultant pressure is obtained, viz., 3°2 tons 
per square inch, as against 3°72 tons given in my previous letter ; 
also that a drop of 50 lb. is required in the present example, 
instead of 40 lb. previously given, in order to overcome the 
resistance of the stays. This is due to the steam space being 
larger in the present case, when compared to the volume of the 
contained water, than was the case of the boiler before selected. 
It is quite possible, however, that these calculated pressures may 
be exceeded, for the following reason. In making experiments 
with high explosives, such as gun-cotton or even gunpowder, 
it has been found when using exposed and shielded crusher 
gauges, from which the value of the pressure may be determined, 
that a higher value is obtained with the former than with the 
latter, this difference being more marked in the case of the higher 
explosives. For example, when firing a charge of gun-cotton, it 
has been found that an exposed crusher gauge indicated a pressure 
of 45 to 54 tons per square inch, whereas the shielded gauges 
indicated only 25 to 44 tons per square inch with the same charge, 
the different values varying according to the weight and conditions 
of the charge. The reason for this is to be found from the fact 
that the products of combustion may be projected with enormous 
velocity against the piston, which rests on the copper cylinder of 
the gauge when exposed, so that the indicated pressure under 
such circumstances would not be the true gaseous pressure, viz., 
that due to the products of combustion, when the violent waves of 
pressure generated by the ignition had subsided. Under such 
circumstances it is quite conceivable that in the case of the steam 
when suddenly flashed, the pressures calculated above may be 
exceeded, and would act for a sufficiently long period to destroy 
the vessel or boiler containing it. The increased pressure due to 
this cause, however, would not be so marked in the case of the 
steam as it would be in case of the explosives before mentioned. 

The next point to be considered is the time it would probably 
take for the contained steam at the instant of initial rupture to 
escape through the vent thus caused. It will be necessary, how- 
ever, to consider carefully what may actually occur at this moment 
of initial rupture. If, when the contained steam thus escapes, more 
steam is generated at a lower pressureand asquickly asthe originally- 
contained steam escapes, it is very probable that nothing more would 
take place than the rapid discharge of steam and water at a graduall 
decreasing pressure until that of the atmosphere was reached, 
under such circumstances it is difficult to conceive an explosion of 
the nature of which we have been discussing. With a compara- 
tively small vent, this is very likely what would take place, as you 
pointed out; but with an opening sufficiently large a rush of 
steam is more likely to occur, and at such a rate that the un- 
balanced or excessive temperature of the contained water has not 
time to generate steam sufficiently rapid to follow up, as it were, 
the rapidly decreasing pressure in the boiler. The larger the 
vent the more intensified would be this supposed action, owing to 
the time thus decreasing for the escape of the contained steam at 
the instant of initial rupture. What would then occur appears to 
be, that under these circumstances the excess heat at the critical 
moment would flash into steam its equivalent of water, instan- 
taneously, similar to when a watch spring breaks, as suggested by 
you. This lagging behind would suggest that a sensible period of 
time is required for any contained excess heat in water to change 
it from the liquid into a vaporous condition, known as steam ; and 
that under certain conditions it is possible for the superincumbent 
pressure, regulating its boiling point, to fall more rapidly than the 
excess heat in the water can generate steam and so follow it up. 
Another point to be noticed is, why, at the instant of initial 
rupture does not the contained hot water escape through the vent 
thus caused as rapidly as the steam. The reason for this may be 
found in bodies, solid, liquid, or gaseous, possessing the property 
of inertia, whether of rest or motion; and as this property is 
directly proportional to the mass of the body, or the quantity of 
matter it contains, it will at once be apparent that in the case of 
water, which weighs about 62°5lb. per cubic foot, and that of the 
steam at 1701b. per square inch, which weighs 0°3631b. per cubic 
foot, the masses will be as = 11? oras72 tol. 80 that 
although some of the contained water will no doubt escape with 
the stxam in the immediate vicinity of the vent ; nevertheless, the 
main body of water will be left behind long enough to cause the 
mischief already alluded to. 

Wemay now proceed todetermine approximately the time required 
to empty the boiler of the contained steam at the instant of initial 
rupture. Professor Rankine, in his ‘‘ Manual of the Steam 
Engine,” page 298, says, ‘‘ Let p; be the absolute pressure inside a 
vessel, such as a boiler, and p, the absolute pressure outside. Let 
U denote the work done by a unit of weight of steam, if admitted 


into a cylinder at the pressure p,, expanded till the pressure falls 
to p», and expelled at the latter pressure. Then the velocity with 
which the steam will escape from an outlet in the vessel will be 
given by the following formula, in which g denotes gravity ” :— 
V=V2gU. 
Now, the work done by steam expanding under these conditions 
will be 


U=Ape 


where (A) is the area of the piston in square inches, ( p) the initial 
pressure of the steam in pounds per square inch, (a) the distance 
of the piston from the commencement of the stroke before expan- 
sion takes place, and (.) any distance from the commencement of 
the stroke to the piston during the expansion of the steam. Taking 
this between the limits of « = a, and « = /, the distance the piston 
has travelled from the beginning of the stroke to the end of the 
period of expansion, we have— 


U =Apalog 


Now, 1 1b, of steam at 170 1b. per square inch pressure will have 
a volume of 2°75 cubic feet, while 1 lb. of steam at atmospheric 
pressure, or 14°7b., will have a volume of 26°38 cubic feet. If, 
therefore, we take a piston having an area of 144 square inches, 
or 1 square foot, the values of « and / will be 2°75ft. and 26°38ft. 
respectively ; whence we have 


U = M4 x 170 x 2°75 x hyp. log, 38 
de 
= 144 x 170 x 2°75 x hyp. log. 9°59 
= 144 x 170 x 2°75 x 2°26 
= 152,143°2 feot-pounds of work 
done by 1 lb. of steam expanding under these conditions. The 
velocity of efflux will, therefore, 
Vi= v2 x 82-2 x 
= ¥ 9,798,022°08 
= 3130°lft. per second, 

Now this is on the assumption that the initial pressure of 170 1b. 
per square inch is sustained, but, according to my supposition, this 
1s not the case, the pressure rapidly falling to, say, that of the 
atmosphere, before the final explosion takes place. Hence it will 
be better to assume some mean initial pressure, which for the sake 
of our approximate calculation may be taken between 1701b. and 


14°7 viz, _ 92-351b. It will be found that the 


velocities of efflux will vary almost directly as the fourth roots of 
the initial pressures, the steam in each case exhausting intu the 
atmosphere ; or let P and p be the pressures inside the vessel or 
boiler, the corresponding values of the velocities of efflux being V 
and v respectively, then under these conditions we have 

V 

— very nearly. 

VP 
For example, taking steam at 1301b. and 92°35 Ib. per square inch 
initial pressures, the velocities of discharge worked out to this 
equation will be 2956°2ft. and 2695 -4ft. per second respectively, 
whereas the corresponding values, when calculated according to 
Professor Rankine, will be 2920°7ft. and 2643°5ft. per second 
respectively. Now, the volume of the contained steam at the 
instant of initial rupture was assumed to be 56 cubic feet at 170 Ib. 
per square inch, which on expanding down to that of atmospheric 


pressure would occupy = ee . 56 = 537 cubic feet or = 56 
ode is 
= 37 cubic feet. 26°38 cubic feet, 1649 ; 2°75 cubic feet, and 172 
being the volumes of 11b., and the specific volumes for steam of 
14°7 Ib. and 170 1b. per square inch respectively. Again, the area 
of the vent caused by the initial rupture, judging from the illus- 
trations published by you, would appear to be about 10 square feet 
in the wrapper plate on the right-hand side of the fire-box, and 
about 13 square feet in the crown, giving a total vent of about 
23 syuare feet. Whether the whole of this was made at the instant 
of imtial rupture, or whether a portion at this period and the 
remainder during the after explosion, according to my hypothesis, 
does not appear. However, we have the time in seconds taken for 
the originally contained steam to escape 


F237 
= 5 = = second, or 0°0088 second, 
537 537 


02 
or 2643°3 < 10 ~ 26,435 ~ second, or 0°02 second, 
according to whether the whole, or a portion, viz., 10 square feet, 
of the opening is taken. We thus see that a very short period is 
required for the contained steam to escape, and thus lower the 
superincumbent pressure on the contained water, being anything, 
we to the area of initial vent, down to ,}, second, or even 
ess. 

Summing up, we see from the preceding that if my assumptions 
are true, the larger the area of the initial vent the more probable 
is there to be an explosion, and the smaller the volume of the steam 
space, when compared with that of the contained water, the 
pressures remaining the same, the more violent is likely to be the 
explosion. Epwarp J, M. Davirs, 

24, Harrington-square, London, N.W., 

February 16th, 


INLET VENTILATION, 


Sin, The very interesting article on ‘The Need for Inlet 
Ventilation” in your issue of March Ist, referring to the deaths 
of no less than three persons at different places from poisoning or 
suffocation by gas burnt in insufficiently ventilated apartments, 
calls attention to a widespread evil ; the gravity of which is, un- 
fortunately, not sufficiently recognised. (as heating stoves are so 
cleanly and convenient, p Ras. as they do with the dirt and 
dust and other inconveniences inseparable from coal fires, that 
many thousands are in use in offices, sitting-rooms, bedrooms, and 
other places, where there is no adequate ventilation, causing a 
vitiated state of the atmosphere, which doctors tell us is directly 
responsible for some of the most serious ills which suffering 
humanity is heir to. 

It is only when some startlingly fatal result is announced in the 
public Press, such as the deaths referred to in your article, that 
people become awakened to the dangers in our midst, and one 
begins to realise the vast amount of mischief which is being done 
amongst us, mostly unsuspected. It was only the other day that 
I went into the offices of a large engineering works, two or three of 
which were heated by gas stoves, the stench from which was 
abominable, as not only was there no adequate ventilation, but the 
fumes from the gas, owing to there being no proper flue to carry 
away the products of combustion, were blown back by a down- 
draught into the rooms. I can quite confirm all that is said in 
your article as to the need of a more abundant supply of fresh air, 
and an instance or two which have recently come under my notice 
will doubtless be interesting to many of your readers. 

So-called ‘‘down-draughts” are a common source of trouble, 
resulting in smoky chimneys where fires are used, and making a 
pas fire impossible owing to the products of combustion being 

lown back into the room. Your remarks as to the effect of one 
flue acting as the long-leg of an inverted syphon are amply corro- 
borated in the following case. A doctor extended his premises by 
adding to his house two rooms on the o— floor, one store: 
high, and two additional chimneys were built, the tops of whic 
were much lower than the surrounding buildings. Three rooms— 
surgery and two consulting rooms—opened into each other. The 
fireplace in one of these rooms had a chimney up the gable of the 
main building with an excellent draught, and when the fire in this 
was lighted, it drew its supply of air down the other two chimneys, 


rendering it impossible to keep a fire in these, and two i 

In THE ENGINEER for December 28th last Mr. Edward A 
Harman, engineer and manager of the Huddersfield Gasworks, 
describes a ‘ Langfield ” warm-air gas heating stove which he has 
working in his show-rooms with perfect satisfaction, owing to its 
bringing in a large volume of fresh air, thus supplying the inlet 
ventilation, the need of which is insisted upon in your recent 
article. The air is brought from outside the building into a 
chamber at the base of the stove. It then passes through & series 
of vertical tubes, where it is warmed, and at the same time has 
imparted to it the additional moisture necessary to render the air 
suitable to breathe at the higher temperature. Fresh air from 
the outside is, of course, not in every case readily attainable, but 
in most instances it can be brought in either beneath the floor, 
between the joists, or through the window, and by a rectangular 
duct along by the skirting board, and the same size and shape, 
It cannot, however, be too strongly insisted upon that gas fires or 
gas heating stoves constitute a grave danger to health if used 
where there is not an abundant supply of fresh air to the rooms in 
which they are fixed, and where there is not adequate provision 
for ey Earned the products of combustion. 

Moston, Newton Heath, Wm. INcHAM, Mech. E, 

Manchester, March Sth, 


COOPER'S HILL, 


Str,—Recent correspondence in the Times respecting Cooper's 
Hill, the interview of several scientific men of note with Lord 
George Hamilton, and leaders thereon in the engineering journals, 
lead one to ask What does the State gain by maintaining an 
institution like Cooper’s Hill College! There may have been fairly 
good reasons for founding a Government college like Cooper's Hill, 
mostly devoted to the training of one profession, several years 
since, in consequence of the paucity of well-educated young 
engineers at thattime. It is also within my recollection that 
hints were thrown out that the social and even the moral tone of 
some of the public candidates were not all that could be desired, 
and that therefore the ordina: thod of petitive examina- 
tions open to the whole nation did not meet the merits of the case. 
Now, however, the great universities and other teaching institu- 
tions have numerous schools of engineering, and confer corre- 
sponding degrees and diplomas, and it cannot be said that the 
supply is unequal to the demand. It seems therefore an anomalou-~ 
thing to require engineers for the public works department of India 
to go through a costly course of Government education when com 
petition for the home Civil Service and the Indian Civil Service is 
— to the whole kingdom, and when counties, cities, towns, and 
all the railways, harbour, electric, gas, water, tramways, and other 
great corporations and companies can and do get highly-qualified 

oung engineers without requiring them to fe thro 4 Cooper's 

fill. Moreover, a large number of Cooper’s Hill students do not 
pass into the Indian service, but go off into other pursuits uncon- 
nected with any Government department. The College, therefore, 
seems superfluous and an anachronism, as it does not meet any 
public want that is not probably better supplied elsewhere. 

The foregoing arguments for abolishing Cooper's Hill do not, of 
course, affect the apparently very unjust treatment of the pro- 
fessors, whose vested interests should be carefully safeguarded, 
even if the College were abolished. 

March Sth, 1901. 


VALVE GEAR DIAGRAMS, 


Sin,—My attention has been drawn to a letter from Mr.8. Henry 
Barraclough, of Sydney, N.S.W., with reference to the above. 
I am glad to hear that the use of this instrument is known and 
appreciated in the Antipodes, The use of pencil movement 
recorders for various instruments are well known, as he states, in 
various forms. I should like to point out that models for drawi 
motion curves have been in use for years in this country, an 
probably what Mr. Barraclough eth seeing in Great Britain 
in 1892, The idea to adapt same to take motion curves from engines 
and various machines themselves occurred to me in 1886. I could 
not find out a single instance where this instrument was ever made 
or used in land or the Continent. I think you will agree 
with me that Mr. Barraclough can but give me the credit for 
introducing this instrument and putting the same on the market 
in a manner proving important, both from an _ educational 
and scientific point of view. James Watt invented the indicator, 
so there cannot be any room, according to Mr. Barraclough, for 
invention left in indicators. One important point of my apparatus 
is the stop motion for drawing the centre line of motion, without 
which the oval curve drawn would be useless, the same as on 
indicator diagrams taken without an atmospheric line. 

Thanks are due to MacInnes and (o. for their enterprise, who 
immediately saw its usefulness, and took up at once its manufac- 
ture when | put it before them. How many of us, engineers and 
inventors, can show models and drawings of machines that have 
been invented before their time, and have fallen through, not for 
the want of merit ! 


Leamington, March 5th, Cras, T, CROWDEN, 


MOTOR CARS, 


Sun, —We have noticed the article in your last issue on ‘' Motor 
Cars in Paris,” in which you mention the advantages in light oil 
motors of exploding the charge between two pistons in one 
cylinder, and you refer to a motor made on this system by one or 
two French firms. It may interest your readers to know that we 
manufacture a motor on this principle, the two pistons working in 
opposite directions in one cylinder. The pistons are connected to 
two crank shafts coupled by gearing, and in this manner we find 
that the vibration is almost totally eliminated. 

Grove Works, Carshalton, Surrey, JOHN SMITH AND Co, 

March 6th. 


THE BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS.— 
The March monthly meeting of the above Association was held on 
Saturday last at the Grand Hotel. The chair was taken by the 
president, Mr. J. J. Inniss, and there was a good attendance of 
members. The following gentlemen were duly elected ordinary 
members :—Messrs. P. J. Adams, H. Aughtie, (, Sister, and A. 
Smith. The rg? beg & balance sheet was duly passed, after which 
it was decided that the annual dinner, which was indefinitely 

tponed on account of the death of her late Majesty the Queen, 

abandoned for this year. Mr. A. Titley, M.1. Mech. E., then 
read an interesting paper upon the life and inventions of Richard 
Trevithick, which was illustrated by lantern slides. At its con- 
clusion a cordial vote of thanks was awarded to the lecturer, to 
which he suitably responded. 


InstrTuTION.—-A general monthly meeting of the mem- 
bers of the Royal Institution was held on the afternoon of the 
4th inst., Sir James Crichton-Browne, treasurer and vice-president, 
in the chair. Dr. F. H. Anderson, Mr. Alfred Baldwin, M.P., Sir 
William J. Bell, Mr. R. M. Cocks, Mr. W. Du Crotch, Mr. R. 
S. Dean, Lady Farrer, Major-General Viscount Frankfort de Mont- 
morency, K.C.B., Mr. G. Hartridge, Captain T, B. Heathorn, 
R.A., Lady Hope, Mr. R. H. Household, Mr. L. 8. Little, Mr. F. 
L, Lucas, W. T. Makins, Miss E. M. Marindin, Mr. C. Schiff, 
and Mr. F. Owen, were elected members. The special thanks of 
the members were returned to Mr. Hugh Leonard, F.S.A., for his 
donation of £100 and to Sir William J. Farrer for his donation of 
£50, to the Fund for the Promotion of Experimental Research at 
Low Temperatures, 
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100-TON ELECTRIC LADLE CRANE. 


Tux increased capacity of modern open-hearth furnaces | 
has brought about the necessity for a corresponding | 
Increase in the capacity of the appliances for handling | 
the charges. Various recent developments in steel making, | 
such as the duplex process and casting into moulds on | 
carriages, &c., render necessary the safe handling of 50 to 
70 tons of molten metal in a ladle, which in turn has evolved 
the specially-designed electric travelling crane. The 100-ton 
crane here described and illustrated has recently been | 
erected in the open-hearth shop of Vickers, Sons, and Maxim, | 
Limited, at their Sheffield works, for handling a 50-ton ladle | 
for making large ingots for gun forgings, and embodies several | 
novel features. It was supplied by the Wellman-Seaver | 
Engineering Company, of Cleveland, Ohio, U.S.A., and 47, 
Victoria-street, London, 8.W., and erected under their super- | 
vision, The crane is of the electric overhead travelling type, | 
which traverses longitudinally and crosswise, has a main | 
trolley arranged for hoisting heavy loads up to 100 tons, and | 
an independent auxiliary trolley for the rapid handling of 
lighter loads up to 25 tons. This smaller trolley can be used 
for arranging ingot moulds, and in general to perform the 
Service of an ordinary travelling crane; it is also employed 
to tip the ladle when required to drain out the slag. 

The bridge is built up of two parallel main girders of the | 


box type, to which are riveted two end girders, the necessary | 


Fig.2. 


rigidity being secured by diagonal bracing and cross girders, 
which connect the upper flanges of the two main girders 
throughout their entire length. The whole structure is 
supported on four substantial wheel carriages, in each of 
which are grouped four double-flanged steel wheels, arranged 
to run on double tracks, these latter being about 18in. from 
centre to centre. The wheel carriages are attached to the 


| extremities of the end girders by means of pin joints, which 
| effect an even distribution of the load on the wheels. Addi- 
_ tional stiffness is imparted to the bridge by an auxiliary 
single-web girder, outside of and parallel to the main girders, | 


and also riveted to the two end girders. This forms a means 
of support for the motor driving the crane longitudinally. 
The brackets and bearings of the long shaft for trans- 
mitting the motion to the track wheels are also attached 
to it. 

The main trolley is carried on four large double-flanged 
track wheels, which run on rails laid on the top of the main 
girders—see figures on page 240. They are keyed in pairs on to 
steel axles, which latter work in bearings of ample surface. 
A train of treble reduction gearing connects one pair of these 
wheels with the traversing motor, while to the other pair is 
fitted an automatic electric brake, which comes into operation 
the instant the current is cut off. a 

One of the chief distinctive features of the crane is the 
arrangement of the winding gear for the main hoist. The 
trolley framing may be said to partake of a double canti- 


lever form of construction, the end girders of the frame being 
extended on either side beyond the centre of the carrying 
wheels, till they overhang the main bridge girders. On the 
projections thus formed are placed the pedestals which carry 
the winding drums. The hoisting gear is of the compound 
or duplex type, two winding drums being fitted, one on each 
overhanging portion of the trolley, their axes lying parallel 
with the centre line of the crane bridge. They are so placed 
as to allow the winding ropes to hang clear of the outer 
flanges of the main girders. The hoisting motor is mounted 
on the trolley nearly midway between the two drums, and 
the motion is transmitted in the first instance through 
double reduction gearing to an intermediate shaft of large 
dimensions carried in heavy bearings. From this point the 
train of gearing branches into two directions extending right 
across the front of the trolley and connecting the two drums; 
each subsidiary train consists of treble reduction gearing, 
and receives motion from one and the same pinion on the 
above-mentioned intermediate shaft. By the introduction of 
an extra “idler” into one of these trains, the drums are 
caused to revolve in opposite directions, which is a necessary 
feature of the arrangement, since the ropes are wound 
in opposite directions on the two drums. Two separate steel 
wire ropes are wound on each drum, grooves being turned 
in the barrel to receive them; these start one from either 
end of the drum, and run spirally until they meet in the 
centre. The four ropes on leaving the barrels pass around 
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100-TON ELECTRIC CRANE—THE MAIN TROLLEY 


sheaves on the main bottom block, and are again led | are as fullows :—Main longitudinal traverse on the runway, 
up to and over sheaves attached to the underside of the | 150ft. per minute; cross traverse of the main trolley, 50Oft. 


trolley framing, until each forms a lifting tackle composed of | per minute ; cross traverse of the auxiliary trolley, 100ft. per | 


six parts; on these four tackles are suspended the bottom | minute; main hoist with full load, 8ft. per minute ; auxiliary 
block and hooks which carry the ladle. | hoist with full load, 25ft. per minute. 
The main bottom block consists of a heavy steel forging | The controllers have ample power to efficiently control the 


having itstwo ends turned to form gudgeons, on each of which | motors, and are capable of withstanding severe and con- | 


is pivoted a compensating beam with arms of equal length. | tinuous service without overheating. They are fitted with 


The extremities of these beams receive the nests of sheaves | levers conveniently arranged within easy reach of the operator, | 


which form the lower ends of the four sets of lifting tackle. and are compact and readily accessible. The main and 
The steel forging serves as a distance piece to maintain the | auxiliary hoists are each fitted with combined mechanical 


tackles in their relative vertical positions, and also as the and electrical brakes, which are entirely automatic in their | 


suspension bar for the two long forged steel hooks in which 
the trunnions of the ladle rest, and which are clamped to the | of the load, through failure of the current or any other 
suspension bar.. Besides these, a short double hook is | cause. An automatic electric brake is fitted to one of the 
attached to the bar at its 
centre for lifting weights 
= 


above described arrange- 
ment of tackle forms a very 
safe and steady means of 
lifting a ladle of molten 
steel. Each set of ropes 
winds or unwinds abso- 
lutely simultaneously, and 
if by chance one set of rope 
windings should fail, the 
short compensating beam 
would tilt up and assume a 
vertical position, and the 
weight would continue to 
be supported and safely 
carried by the remaining 
three sets of ropes. There 
is a remarkable steadiness 
of motion and absence of 
swing of the ladle in either 
direction when the crane is 
brought to rest. 

The rails on which the 
auxiliary trolley traverses 
are attached to the inner 
sides of the two main 
girders, and are placed at a 
depth sufficient to enable 
the auxiliary to pass completely beneath the main | main trolley wheels and a foot brake is provided to check 


other than ladles. The 


CROES SECTION OF ELECTRIC CRANE 


trolley—see Fig. 3. The latter, being placed astride the motion of the crane on the runways. The operator’s | 


of the crane bridge with its hoisting gear overhang- | cage is suspended from the outer auxiliary girder of the 
ing on either side,-in no way interferes with the travel | bridge’; it is built up of angles and plates, and is so placed 
of the former. The auxiliary trolley thus has the fullest | that the operator at all times commands a full view of his 
possible range of traverse, while the smaller hoist is| work. The controllers, switches, and foot brake are grouped 
enabled to co-operate with the larger one, the whole forming | conveniently to enable him to execute rapidly any desired 
a most advantageous combination. The auxiliary trolley is | movement of the crane. A ladder is provided giving access 
carried on four steel track wheels, which derive motion from | to the foot walk on the girders, for the inspection or lubrica- 
a motor through gearing, while a second motor is supplied | tion of any part. The footwalk is provided with a substan- 
for driving the hoisting drum. The lifting tackle consists of | tial handrail. ; e 
four parts of steel wire rope. As previously mentioned, the 
lifting capacity of the auxiliary hoist is 25 tons, which may 
be combined with the lift of the main hoist to give a total, Tue latest additions to the list of American locomotives 
capacity of 125 tons. in the British Isles are two new engines for the Cork, Bandon, and 
The various functions of the crane are performed by five | South Coast Railway of Ireland, built by the Baldwin Locomotive 
motors of the following capacities: — Main longitudinal | Works. The outside cylinders are 18in. diameter by 24in. stroke. 
traverse, 50 horse-power motor; cross traverse of main | The six-coupled wheels are 4ft. 8in. diameter, and the rigid wheel 
trolley, 25 horse-power motor; cross traverse of auxiliary | P4S¢ measures 10ft. Sin. The boiler is 4ft. diameter by 13ft, Gir. 
2 : ; | long, and contains 170 tubes 1#in.. diameter. The fire-box is 
trolley, 5 horse-power motor; main hoist, 100 horse-power 

’ oe 7 : | 5ft. 6in. long by 3ft. 5in. wide, giving a heating surface of 
motor; auxiliary hoist, 50 horse-power motor. All the above | 35-1 square feet, the tubes 1099°6 square feet, total 1184-7 square 
motors are of the enclosed type, and are wound for a direct | feet. The water is carried ina large saddle tank of 1335 gallons 
current of 220 volts. The speeds of the different movements ! capacity. ; 


action, and under all conditions prevent the running down | 


SUBMARINE TORPEDO BOAT HOLLAND. 


| Tue following article is from the report of the Secretary 
|of the U.S. Navy for 1900, a copy of which has just 
reached this country :— 


| Upon the recommendation of the Bureau, the Department 
| ordered the Holland to be sent to the torpedo station in order that 
her peculiar features might be made a subject of careful investiga- 
tion, and her possibilities ascertained by officersof the Navy. She 
| arrived at the station on June 24th last, in charge of the crew of 
| the Holland Torpedo Boat Company, as by agreement said com- 


| pany was required to furnish such experts as might be necessary 
| to instruct a naval crew in the care and manipulation of the boat. 
Careful instructions were issued by the Bureau to the officer in 
charge of the torpedo station concerning the use of the Holland. 

Soon after the boat arrived at the station she was placed in 
charge of Lieut. H. H. Caldwell, U.S.N., who with a crew consist- 
ing of an acting gunner and five men bad volunteered for duty. 
The first ten days were spent in instructing the naval crew as to 
the mechanism of the boat, and when they had become familiar 
with her, surface runs were made for several days, using the 
engine and electric motor, the crew bei ractised at shifting 
from one to the other. About the end of July the Holland was 
hauled out and cleaned and painted, 

From August 6th to 15th the crew was practised in making 
submerged runs, gradually working in the naval crew and leavin 
out the Holland Company’s experts. The crew was also exervi 
at placing torpedoes in the boat and in firing them. In the latter 
| ge of August and during September submerged runs were made 
»y the naval crew alone, and they are now sufficiently well trained 
| to dispense with the services of the Holland Company’s experts. 

The Bureau is not yet in receipt of detailed information concern- 
ing the duration or length of the various runs referred to, nor as 
to the conditions under which made ; but it is probable that the 
were under favourable conditions for practice in most if not in all 
cases, and while the Holland seems to have created a favourable 
impression, it is too early as yet to say much with regard to the 
practical utility for war purposes of boats of this type. 

Undoubtedly the moral effect of their known or suspected 
proximity will be considerable. 

It is believed that the boats now building of the Holland type 
will prove superior to the Holland in several important respects ; 
but a more intimate and extended knowledge concerning them— 
their endurance, habitability, durability, reliability, &c.--will be 
a op before a correct estimate of their military value can be 
made, 

The Holland is in excellent condition, but to be kept so should 
not be laid up. 

Well-trained and thoroughly reliable crews are indispensable for 
submarine boats, and, like ail torpedo boats, their efficiency will 
largely depend on the nerve, dash, and steadfastness of their 
(ocean and in view of the fact that several such boats are now 

uilding, and must have officers und crews having some experience 
in their care and management, the Bureau has recommended that 
the Holland be sent south for the winter months to serve as a 
school of instruction for officers and enlisted men, and the Depart- 
ment having ne the same, she has been ordered to be placed in 
commission under the command of Lieut, H. H. Caldwell, U.S.N., 
and sent to Annapolis, , 

It will probably be found necessary to keep a crew or a partial 
crew attached to each of the submarine boats to properly care for 
them and prevent their deterioration. 

The torpedo station at Newport is one of the best places for 
giving instruction and for taking care of such boats, except in the 
winter months, and one or more should always be attached to the 
station in summer. In its instructions the Bureau has endeavou 
to bring out all the good points of the Holland, and to disclose any 
defects that she might have.- The reports concerning her thus far 
are favourable, and she has acquitted herself in a creditable 
manner, for which no small amount of credit is due to Lieut. Cald- 
well and his volunteer crew, 

The report of the inspector of ordnance in charge of the torpedo 
station contains much interesting information, 
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RAILWAY MATTERS, 


Last Saturday a series of successful experiments was 
carried out at Churwell, near Bradford, with a new automatic 
coupling for railways, designed by Messrs. S. L. Walker and F. 
W. Wilson, of Bradford. 


Tur Highways Committee of the Barrow Town Council 
have recommended that the local tramway system be not pur- 
chased from the British Electric Traction Company. They are, 
however, willing to confer with the company on certain terms as to 
tenure and conversion to electrical operation. 


Tux twelfth annual report of the Commissioners under 
the Railway and Canal Traffic Acts shows that during 1900 this 
Court had ninety-two cases at various stages before it, but a great 
number of these have still to be heard. There were also two 
applications for approval of working agreements. 


Tue Corporation of Burnley have purchased the local 
tramway system from the Burnley and District Tramway Company. 
The purchase price was £53,000. It has been decided to abolish 
the use of steam as the motive power, and to spend £120,000 
forthwith in re-laying the line and providing electric equip- 
ment. 

Economy in locomotive fuel consumption is being 
investigated by a committee of the American Railway Master 
Mechanics’ Association. A circular letter requesting opinions as 
to the most promising direction in which to effect a reduction in 
locomotive coal consumption have been sent out by the 
committee. 

Tue work of re-laying the tram lines in Manchester for 
working the tramway system by electricity is being pushed 
forward. One of the busiest thoroughfares, Market-street, is now 
in the hands of the workmen who made a commencement after the 
week’s traffic ceased on Saturday night and worked all day 
on Sunday. 

From a return just issued by the Government relating 
to the railway companies’ expenses in promoting and opposing 
private Bills before Parliament, it appears that from 1892-1898 no 
ess than £2,050,000 was expended in the United Kingdom in these 
costly processes, Of this amount, £1,545,000 was consumed in 
promoting Bills. 


Tue electric railways of Canada, according to late 
figures of the Dominion statistician, ber thirty-four, and 
aggregated, on December 31st, 1899, 630 miles of road. On this 
road 29,646,847 cars were run in the preceding year, and 104,033,659 
passengers were carried. The amount of paid-up capital invested 
in electric railways was £4,340,000. 


Tue Board of Trade return of accidents and casualties, 
as reported by the several railway companies in the United King- 
dom during the six months ending June 30th last, has been pub- 
lished. Accidents to trains, rolling stock, and permanent way 
caused the death of 29 persons and injury to 574, as compared 
= seven killed and 240 injured in the corresponding period of 
188 

As Governor of the Isle of Wight, Princess Henry of 
Battenberg is to be asked to give her support to the Bill which is 
to come before Parliament authorising the South-Western and the 
Isle of Wight Junction Railway Company to construct a tunnel 
under the west channel of the Solent between the mainland and 
the island. The Isle of Wight Railways Committee unanimously 
adopted a resolution to that effect. 


As showing one of the results of the competition of the 
Central London Railway on the District and Metropolitan rail- 
ways, the following figures will be of interest. Taking first the 
number of passengers carried on these two railways in the second 
half-year of 1900 there was a decrease of 2,967,000 on the Metro- 
politan Railway as compared with the corresponding half-year of 
1899, while on the District there was a decrease of 1,230,000 in the 
number of passengers carried. This represents in money £26,000 
and £19,000 respectively. 


A PONDEROUS-LOOKING six-coupled bogie goods engine 
with inside cylinders, outside frames, and Belpaire fire-box has 
been built by the Great Western Railway Company at Swindon. 
The six-coupled wheels are 4ft. 8in. diameter with outside bearings. 
The cylinders are 19in. diameter by 26in. stroke, and the boiler 
contains 387 tubes, and is constructed for a working pressure of 
1701b. The smoke-box is extended, and the cab is the full width 
of the footplate. The sand-box forms a saddle on the boiler 
barrel. The whole can certainly not be considered handsome. 


A GIGANTIC scheme for a direct electric railway route 
from East to West of England is reported to be on foot. ‘The pro- 
moters have in view an entirely new railway from Harwich to 
Porth Dinaleyn, in Wales, and another railway connecting with this 
at Leicester from Hull, the total cost of which, with necessary 
appliances and dock accommodation at Porth Dinaleyn, is 
estimated at about 20 millions sterling. The motive power would 
be provided from electrical stations placed at intervals along the 
route, and will be communicated to the train through the medium 
of a trolley wire. 


Tur Secretary of State for Foreign Affairs has received 
a despatch from his Majesty’s Consul-General at Christiania stating 
that tenders are invited by the Norwegian State Railway Admi- 
nistration for the supply of (1) 476 axles with wheels, and 200 
wheel rims, not later than 7 p.m. on March 20th ; (2) tongue rails 
and crossing points, not later than 7 p.m. on March 13th ; (3) 2950 
tons of steel rails with accompanying angle bolts. Drawings and 
conditions of tender may be seen on application at the railway 
station offices, Christiania, and at the machinery and the railway 
director’s office respectively. 


Tue Furness Railway Company is trying an experiment 
with some bogie steel wagons for the conveyance of ironore. These 
wagons will carry 40 tons of ore with a tare of only 12 tons 7 cwt., 
and one wagon will accomplish the work of four ordinary ore 
wagons. At present these wagons are only running between 
Barrow docks and the Barrow Steel Company’s works, As they 
have proved a success the directors state that they may have toask 
the other iron industries in the district to carry out certain altera- 
tions at their works to enable them to order more of these wagons, 
so that they may be used generally on the line. 


THe construction of the Central Railway through 
German East Africa seems now secured. According to the Berlin 
correspondent of the Standard, the Deutsche Bank, the Berlin 
Discount Company, and certain other German banks, are about 
to form a special syndicate for the construction of the line, the 
Government having granted, not only a 3 per cent. guarantee 
from and after the completion of the railway, but also compre- 
hensive land and mining concessions. The line from Dar-es- 
Salaam to Mrogoro will probably be taken in hand first; the second 
section, from Mrogoro to Tabora, a distance of about 800 kiloms., 
will be built later. 

PaRTICULARS are published of the operations of the pen- 
sion department of the Pennsylvania Railroad for the first year of 
its operation. There was authorised to be paid in pension allow- 
ances during the year the sum of £48,804, which expenditure was 
borne entirely by the associated companies, in addition to the cost 
of operation of the department. The retirements during the year 
numbered 1292, of whom 1149 were seventy years of age or over, 
and 143 between sixty-five and sixty-nine years old ; of the latter 
eighty-three were retired at their own request on the recommenda- 
tion of their employing officers ; the remainder, sixty in number, 
purely upon the recommendation of their employing officers, 


NOTES AND MEMORANDA. 


As a result of a six months’ prospecting tour for gold 
in the County Wicklow, Ireland, Professor W. N. Hartley has 
subjected 110 samples to assay, the highest assay giving 4 dwt. of 
pure gold per ton of 22401b. This sample was obtained from a 
quartz vein, about Sin. wide, on the —— Kinshelagh moun- 
a and in the immediate vicinity of the Government workings of 
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Durtne 1900 sixty-one steamers of over 5000 tons each 
were classed by Lloyd’s Register, as compared with fifty-two 
during 1899, forty-seven during 1898, twenty-four during 1897, 
thirty-one during 1896, and seventeen during 1895, Of these 
sixty-one, twelve belong to Germany, four to the United States, 
two to Japan, one to Austria-Hungary, one to Holland, one to 
Russia, and the remainder to the United Kingdom. 


In the forthcoming cruise of the Channel Squadron, 
says the Army and Navy Gazette, a new light is to be tested, this 
being so arranged over the stern, by means of a shade and re- 
flectors, as to cast a light only distinguishable by the vessel next 
astern. Should this light prove a success, it is anticipated that 
the ordinary steaming lights, which render a fleet so conspicuous 
at night, will be abolished. In war time a blaze of lights could 
not be permissible, as our manceuvres have exemplified. 


Ir has been calculated that the Orange and Vaal 
rivers discharge into the ocean 900,000,000,000, cubic feet of 
water during the year. In the future administration of the 
country, therefore, not the least of the important problems to be 
solved will be those connected with devising some scheme whereby 
this abundant supply of water may be stored by suitable reser- 
voirs and irrigation works, and thus rendered available for 
developing the agricultural resources of the country. 


THE experiment about to be made in the Channel 
Squadron of attaching four torpedo boats to Sir H. Rawson’s com- 
mand will be noted with some interest, and will give rise to specu- 
lation. ‘That good seaworthy destroyers may be attached to a 
squadron with advantage is comprehensible, but, according to the 
Army and Navy Gazette, the utility of first-class torpedo boats iz 
more doubtful. Another feature of the experiment is that the 
‘nursing ” battleships are to furnish the crews for the boats, these 
being periodically changed so as to afford practice to officers and 
men in the management of these craft. 


Tue rainfall in South Africa varies in a remarkable 
degree in different districts, and is liable to great changes from 
year to year. The average yearly fall over the Western area is 
27°34in., over the Eastern 17°O6in., and in Natal 38°2lin., the 
average for all stations combined being 22°44in. Along mountain 
ranges, such as Table Mountain in the Cape Peninsula, and along 
the Katberg and Amatola Mountains, the yearly fall varies from 
50in. to 70in. In a patch of country in the Great Karroo, lying 
between Zwarteberg and the Nieuwvelt Mountains and the extreme 
north-west regions of Cape Colony, the average yearly fall is 
under 5in. 


Tue Russian scientist Professor Mendeleef has stated 
that the Urals could easily produce five million tons of charcoal 
pig iron a year at from 28s, 6d. to 41s. per ton. Taking the avail- 
able store of iron ore within the present industrial area of the 
Urals as the basis of his calculations, he estimates it at 2420 
million tons. This includes the Komaroffsky deposits of brown 
hematites—50° per cent. iron—which have been thoroughly pro- 
spected and shown to comprise over 1600 million tons of ore. 
Dividing this immense store of ore over a hundred years, we 
obtain an annual supply of over 24 million tons, capable of yield- 
ing at least ten million tons of pig iron. 


Tue total value of minerals won in New South Wales 
up to the end of 1899 was approximately £125,757,000, to which 
gold contributed £47,546,01% ; silver and lead, £27,882,997 ; tin, 
£6,382,538 ; copper, £5,019,480; coal and _ natural coke, 
£35,647,004 ; and kerosene shale and cannel coal, £1,897,659. In 
spite of the great fall in the price of silver, the value of that metal 
won in New South Wales is still greater than that of either gold or 
coal. The following is the value of these minerals won during 1899, 
the total value of all minerals being approximately £5,918,000 :— 
Silver and silver lead, £2,070,657; gold, £1,751,815; coal, 
£1,325,799. 


At the collieries of the John Cockerill Company at 
Seraing, in Belgium, concrete has been extensively used instead of 
brickwork for lining circular shafts, lining drifts, and air passages, 
says the Hngineering and Mining Journal, The concrete used is 
from blast furnace slags, those from forge iron broken to 30 mm. or 
50 mm. being used as ballast, while the mortar is made of granu- 
lated slags, hydranlic lime in the proportion of 5 to 1 by volume, 
and slag cement. These are incorporated in a mortar mill, but no 
addition of water is necessary, as the granulated slag contains 
enough. Slag cement is made of about 75 per cent. of granulated 
grey iron slags, and 25 per cent. of slacked lime. The materials 
required for a cubic metre of concrete are 0°750 cubic metre granu- 
lated slag, and 0°150 cubic metre hydraulic lime. 


THE present practice in the manufacture of are lamp 
carbons consists in mixing different proportions of carefully selected 
and powdered gas coke with lamp-black and tar, Sometimes 
chemicals are added in order to increase the light intensity or dura- 
bility of the carbons. The well-incorporated mixture, after being 
cleaned, powdered, and thoroughly kneadcd, is finally subjected to 
a very high temperature. All European manufacturers give the 
positive carbons a core composed generally of 80 to 85 per cent. 
carbon, 5 to 6 per cent. water, and the rest of silicates and borates. 


MISCELLANEA. 


Tue late Lord Armstrong left personal estate 
£1,232,929. He bequeathed a to 


Tue Bombay Government have informed Lord George 
Hamilton that an irrigation tank is under construction which will 
irrigate a large tract of country adjoining the Tapti River, 


Tue Russian Government has ordered thet foreign 
tenders shall in future be refused by all departments if those made 
by Fsiyenss engineering works are not more than 15 per cent, 

igher. 


On Wednesday, March 6th, the first-class torpedo boat 
Ophir was successfully launched from the new works of Yarrow 
and Co., Poplar, being the first of three vessels of this class in the 
course of construction at Poplar for the Royal Dutch Government, 


Tue Government Geologist and Mining Representative 
in London of the Victorian Government, Mr, James Stirling 
announces that an exhibition is to be held at Bendigo, Victoria. 
commencing in November next, to celebrate the jubilee of the 
discovery of gold in the State in 1851. 


We have received a copy of a new quarterly review 
entitled The Power and Lighting Economist, This publication 
aims at giving “‘a general view and review of the whole field, 

cially of new ideas.” It would appear that the editor will 
y largely upon the material furnished by the technical papers, 
supplemented by articles by leading authorities. 


Tue Electric Lighting Committee of the Bath Corpora- 
tion have imously selected Mr, Teague, of Paisley, for the 
post of electrical engineer to the Corporation ata salary of £3410, 
in succession to Mr. C, F. Metzger, who has received an appoint- 
ment under the Manchester Corporation. The selection will bh. 
brought before the Town Council on March 19th. 


On the recommendation of the Parliamentary Com- 
mittee, the Grimsby Town Council have decided to withdraw all 
opposition to the Bill now before Parliament respecting the pro- 
posed new deep-water docks. The ground for this recommenda- 
tion was that romoters of the scheme had guaranteed the 
full protection of the Council's a rights, the sole subject of 
the opposition that was once proposed. ‘ 


THE city of New Orleans is at present engaged in an 
endeavour to introduce a new system of water supply, a new systeu 
of sanitary sewers, and another for drainage. Several years ago the 
city ig ote several million dollars to carry out a drainage 
system. Recently more bonds have been sold for £2,400,000, one- 
third of which amount is to be devoted to drainage, and the rest 
for the new water supply and sewerage. 


On Wednesday afternoon Thornycroft and Co. launched 
from their yard at Chiswick torpedo boat 99. The vessel is the 
second of four of a new and improved type, capable of developing 
a speed of over 25 knots with a load of over 40 tons on board. 
The vessel will proceed immediately on her trials. No. 98, 
the first of the four of this type, is now completed, and will be 
delivered at Chatham dockyard to-day. 


FurTHER important industrial developments are, says 
the South Wales Daily News, about to take place in the Port Talbot 
district. The contract for the foundations of the Port Talbot New 
Steel Works has been let to a Scotch firm of contractors, who will 
start work immediately, The works when built will be capable of 
turning out the heaviest type of steel plates and girders such as 
are produced at the Dowlais New Works. The estimated cost of 
the new works is £100,000. 


THouGH in nearly all the Turkish provinces iron ore is 
to be found, there are no blast furnaces nor manufacturing shops, 
and the finished-iron business is of the most limited description. 
The imports into Turkey, both iniron and steel, are consequently 
of considerable importance, amounting to 60,000 tons annually. 
Imports at Constantinople alone are, on an average, 20,000 tons. 
Chief supplies are sent from Sweden and Belgium, while England, 
which takes the first place in all other trade with Turkey, sends 
only about 6000 tons per annum, 


THE rumoured placing of an important order by the 
Orient Steamship Company for a new twin-screw steamship for its 
Australian mail and passenger service is justified in fact. The 
Fairtield Shipbuilding and Company on the Clyd>, 
which built the company’s. present crack steamship Omrab, 
has received the order for the new vessel. It is understood that 
she will be both larger, speedier, and even more finely equipped 
than her predecessor, which was handed over to the Orient 
Company rather more than two years ago. 


We learn that Mr. A. B. Gowan, who up to a year ago 
was shipyard manager at the works of Vickers, Sons, and Maxim, 
Barrow-in-Furness, has been appointed shipyard manager to the 
London and Glasgow Shipbuilding Company, Govan, of which Mr. 
J. W. Shepherd is managing director. Mr. Gowan has previously 
served on the Clyde with the Fairfield Company, and with Read 
and Co., of Port Giasgow, and was for a time with Armstrong, 
Whitworth and Co., at Low Walker-on-Tyne. He entered the em- 
ployment of the Barrow Company in 1891. 


Tue Newport Dock scheme, now before the House, is 
projected on a scale to bring the port quite on a level with Cardiff 
and Barry. The dock accommodation, not including the new 
basin or river wharves, will be 97 acres. The estimated cost is 
£750,000, but — powers will be taken for one million sterling. 
Mr. Macaulay, the general manager, states that many large trans- 
ports and others were refused last year on account of inaquedate 
accommodation. A leading shareholder takes a to the 
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This provision assists the generation of vapours, which are beneficial 
to the conductivity and steadiness of the arc, while it at the same 
time lowers the limit of tension at which the hissing of the arc 
commences, 


A PAPER was read before the Paris Academy of Sciences 
recently on the ‘‘Generation of the Hydrocarbons by the Metallic 
Carbides,” by M. Berthelot. From an examination of the thermo- 
chemical data concerning the metallic carbides, it is shown that 
the condition that an acetylide on treatment with water should 
give acetylene is that the difference between the heat of forma- 
tion of the metallic hydrate and acetylide should be greater 
than 196°1 calories. This is the case with the carbides of the 
alkalies, and the alkaline earths, but not for the acetylide of 
silver, and this latter compound is accordingly not decomposed 
by water. The cause of the production of a complicated gas 
mixture in some cases is also discussed from a thermo-chemical 
point of view. 


An instrument to which considerable interest attaches 
has been devised and described by M. T. Tommasina, Its object 
is to detect distant thunderstorms, The apparatus consists 
essentially of a self-decohering carbon coherer placed in circuit with 
a dry cell and an ordinary telephone receiver. The grains of carbon 
are hermetically sealed in a glass tube attached to the telephone 
magnet, so as to lie horizontally when the receiver is placed to the 
ear. ‘The impression produced upon the observer is that of 
being transported into the neighbourhood of the thunderstorm 
which might yet be hidden below the horizon. To strengthen the 
effect the author used three copper ‘“antennz,” each 30 m. long. 
In this manner it was found possible to observe the development 
of a violent thunderstorm at a distance twelve hours before it 
broke loose at the observing station, which was situated on the 
Lago Maggiore. A distant rain is indicated by a rattling sound 
before a cloud is visible, 


of expenditure, so opposition is anticipa 


A REMARKABLE piece of engineering work is being 
carried out in the New Jerome Park, New York. A reservoir is 
being blasted out of the solid rock, of which 3,000,000 cubic feet, 
together with 2,500,000 cubic feet of earth, has to be removed. 
This rock is of the hardest kind, almost granite, and 850 men are 
in service constantly blasting and drilling. When finished the 
reservoir will resemble a huge bath tub in shape and finish, for 
the bottom and half the slopes will be paved with stone and brick. 
At present the work is little more than half finished. The basin 
will cover 250 acres, 


Tr is announced that the Thames Conservancy Board 
will afford every facility to the project of the London County 
Council for starting a fieet of steamers on the Thames. The Con- 
servators are willing, if. the County Council obtain the requisite 
powers, to give that body a free lease for a term of years of the 
existing piers, upon condition that they be repaired and maintained 
in a proper state ; but the Conservancy Board, while making no 
charge for the use of the piers, would reserve its ownership in 
them, and would also claim to retain all its existing powers to 
regulate the navigation of the river, 


A spectaL show Committee of the Royal Agricultural 
Society reported at the ting on Wednesday respecting the 
permanent showyard which has been pro, 5 ay have found 
a suitable site at Twyford Abbey, between Willesden Junction and 
Ealing, and about seven miles from the Marble Arch, Options for 
the purchase of the land—about 150 acres in all—have been 
obtained, and the Committee hope that financial arrangements 
may be made under which the Society may be able to lease that 

rtion of the total area that may be required for a showyard. A 
Sub-committee has been appointed to enter into negotiations with 
any purchaser of the site as to the terms on which the Society may 
rent about 100 acres 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GeRoLp anp Co., Vienna, 

F, A. Brockxnaus, 7, Kumpfyasse, Vienna I. 
anp Waxsn, Linirep, Shanghai and Hong Kong. 
FRANCE.—Boyveau anv CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—Asuer anv Co., 5, Unter den Linden, Berlin. 

A. Leipsic; F. A. Brocknavs, Leipzic. 
INDIA.—A. J. Compripog anv Co., Railway Bookstalls, Bombay. 
]TALY.—Loxgscugr anv Co., 307, Corso, Rome ; Bocca Freres, Turin. 
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*." In order to avoid trouble and we find it necessary to inform 
ts that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
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that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
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whatever be of anonymous communications. ‘ 
*,* We cannot undertake to return drawings or manuscripts ; we must, 
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REPLIES. 


W. A. M. (Old Trafford).—You can examine the volumes of Tuk Excinker 
at the Public Library, Manchester, and settle the point for yourself. 

R. W. M. (Erith).—You can obtain full information about the construc- 
tion of automatic sweetmeat boxes by examining the patent specifica- 
tions, which you can see at the Patent-office Library, Chancery-lane. 

A. J. A. (Finsbury-circus).—If you will reflect a moment you will see 
that your suggestion for a duplicate chimney could not be carried out 
in practice. As matters stand now the down-draught in disused 
chimneys often fills a room with smoke from the contiguous chimneys. 


E. C. B. (Brisbane).—Well-made ejector condensers work very well, but 
they do not give so high a vacuum as the best air pumps. ey should 
be supplied and fitted by competent men. Unless you have had ex- 
perience, you will not be wise to order an ejector condenser and then 
fit it up yourself. We have never heard any complaint provided the 
ejector was properly fitted and of suitable size. 

Susscriser.—The accuracy of your test will not be affected by the fact 
that your boiler is one of a group, provided you take care that the feed 
is isolated by blank flanges from the other boilers, and the pressure in 
the boiler under test is never allowed to fall below that in the other 
boilers, so that no return of steam can take place. This can be easily 
managed by partially closing the stop valve on the boiler under test. 

J. G. (Little Ilford, Essex).—We do not think the sources of our informa- 
tion are to be obtained in purchasable form. You will find some 
valuable —— respecting the theory of rail bearers, and the 
results of the experiments, in connection with the subject of our 
article, in the fifth part for 1899-1900 of “‘ Tijdschrift van het ger gs os 
Institut van Ingenieurs.” An article that appeared, treating of the 
matter at issue, in a recent number of the “ Annales des Travaux 
Publics en Belgique,” will well repay perusal. 


ERRATA. 


In our issue of the Ist inst., page 209, column 2, line 9, and page 210 
column 1, lines 26 and 27, for ‘* speeds” read “ feeds.” 


Page 222, first paragraph, middle column, for “a vessel designed on 
diametrically opposite principles to those which ie considers perfectly 
satisfactory” read ‘“‘ which you consider,” and for “‘ with Ais dictum” 
read “* with your dictum.” 


INQUIRIES. 


WILSON'S OIL FILTER, 
Sir,—Can any of your readers tell me where I can obtain the 


above? 
London, February 28th. T. F.C. 


“ST. JOHN” PISTON RING. 
Sir,—Can any of your readers inform me who are the makers of or 
agents for the “St. John” piston ring ’ 
Edinburgh, March Ist. B. L. 


MEETINGS NEXT WEEK. 

Liverpoo. Society.—Weduesday, March 18th, at 8 p.m., 
at the Royal Institution, Colquitt-street. Paper, “The Coalfields and 
other Industrial Resources of Ireland,” by Mr. Hugo Flinn. 

Tae InstiruTion oF Evectricat March 14th, 
at 8 p.m., at the Institution of Civil Engineers. Paper, ‘‘Some Notes 
on Polyphase Sub-station Machinery,” by Mr. A. C. Eborall, Member. 

Tae Sanitary InstiruTe.—Wednesday, March 13th, at 8 p.m., at the 
Parkes Museum. Paper, ‘‘ Ventilation: Success and Failures of the 
Methods at Present in Use,” by Mr. Christopher Childs, M.A., M.D., 
D.P.H., F.C.S. 


Tae [xstrrvTe or Sanitary (INCORPORATED).— Wednesday, 
March 13th. Examination and Literary Committee at 3 p.m.; General 
Purposes and Finance Committee at 4 p.m.; Election Committee at 
5.15 p.m.; Members’ Sessional Meeting at 7 p.m. 

Socrety or Arts.—Monday, March llth, at 8 p.m. First of Three 
Cantor Lectures on “ Electric Railways,” by Major Philip Cardew, R.E., 
M.1.E.E.—Wednesday, March 13th, at 8 p.m. meeting. Paper, 
Proposed High-speed Electrical ‘ Mono-rail’ between Liverpool and 
Manchester,” by Mr. F. B. Behr, Assoc. Inst. C.E. 

Tue InstrrvTion oF Civit March 12th, at 
8 p.m. Ordinary meeting. Paper to be read and discussed, ‘“‘ The 
¥sthetic Treatment of Bridge Structures,” by Mr. Joseph Husband, 
Assoc. M. Inst. C.E.—Wednesday, March 13th, at 2.30 p.m. Students’ 
Visit to the Millbank-street Pumping Station of the London Hydraulic 
Power Company. 

Roya Institution or Great Britain.—Friday, March 15th, at 9 p.m. 
Discourse on ‘‘ Through the Heart of Africa from South to North,” by 
Major Alfred St. Hill Gibbons, F.R.G.8.—Afternoon Lectures at 3 p.m.:— 
Tuesday, March 12th: ‘The Cell as the Unit of Life,” by Mr. Allan 
Macfadyen, M.D., B.Se.; Thursday, March l4th: ‘‘Greek and Roman 
Portrait Sculpture,” by Prof. Percy Gardner, Litt.D., F.S.A.; Saturday, 
March 16th : ‘Sound and Vibrations,” by the Right Hon. Lord Rayleigh, 
M.A., D.C.L., LL.D., Se.D., F.R.S., M.R.I. 


DEATH. 


On the 4th inst., suddenly, at Mentone, G CLaRk, engi , of 
Ashbrooke Towers, Sunderland. 


THE ENGINEER. 


MARCH 8, 1901. 


THE GREAT STEEL TRUST. 


Tue world is full of rumours anent the great Steel 
Trust. At one moment it is stated with authority that 
all the papers have been signed, all the legal formalities 
complied with. At another we are told that a difficulty 
has arisen, and we are warned that most of the state- 
ments in circulation are intended for stock exchange 
consumption. In spite of this conflict of testimony, we 
believe that the Carnegie-Morgan-Rockefeller Steel Trust 
has been constituted, and that the world has before it 
the most enormous manufacturing combination ever 
heard of. According to the most recent and the most 
trustworthy information, besides the Carnegie interest, 
the combination includes the American Steel Hoop Com- 
pany, the American Tin-plate Company, the American 
Sheet-steel Company, the National Steel Company, the 
National Tube Company, the American Steel and Wire 
Company, and the Federal Steel Company. ‘rhe total 
capital represented by the amalgamated undertakings is 
783,770,200 dols., and the new company, though regis- 
tered for the purpose of obtaining a reduced incorporation 


fee and other advantages, with a nominal capital of 
8000 dols., is to have a real capital of 1,100,000,000 dols., 
or nearly £230,000,000. Nor is this all. We quoted not 
long since an utterance of Mr. Carnegie to the effect that 
a “*combine”’ cannot be successful unless it has the control 
of raw material. None of the companies which we have 
mentioned possesses this control. To obtain it Mr. Rocke- 
feller has been included. He owns not only nearly allthe 
oil wells in the United States, but an enormous propor- 
tion of the iron ore mines. With this property, and the 
Lake Superior consolidated iron mines, the Steel Trust 
will rule nearly the entire iron-producing plant of the 
United States. 

In a recent article dealing with this matter we pointed 
out that Europe had to face the competition of a very 
few men who, by their financial enterprise, had obtained 
possession of the iron manufacture of the United States. 
The only mistake we made was in assuming that we had 
several men to fight. In reality recent events go to show 
that we have but one. Mr. Pierpoint Morgan is a gigan- 
tic power in the world at this moment. He dwarfs Mr. 
Carnegie and Mr. Rockefeller. Not long since a United 
States contemporary said that THz Encineer was the 
only journal that grasped the facts, and understood 
what the Steel Trust means. Mr. Morgan is one of those 
men who are, luckily, produced at very rare intervals. His 
relations to the rest of the world are closely analogous to 
those of Napoleon Buonaparte to Europe. His audacity 
and courage are only equalled by his magnificent abilities 
as a financier. That he is eminently dangerous goes 
without saying. The situation is one without precedent. 
The conditions are such as no political economist has 
ever dreamt of as possible. The Trust will be able to 
manufacture over 12,000,000 tons of pig iron every year, 
and at least three-fourths of all the steel used in the 
United States. It has been plainly stated that Mr. 
Morgan will not rest content until he holds every iron 
mine and every blast furnace in the United States. Let 
us suppose fora moment that the whole iron and steel 
producing power of the United Kingdom, with over 500 
blast furnaces, was in the hands of a single individual, and 
we shall have a case nearly analogous to that presented 
to a gasping world by the United States Steel Corpora- 
tion. 

What will be the result? As matters stand Mr. 
Morgan and his immediate partners can fix the price of 
iron and steel. They are, for the moment at all events, 
beyond the fear of competition. They can have no com- 
petitors in their own country. The American consumer 
is absolutely in the hands of the Trust. They can have 
no European competitor, because the tariff defends them. 
A combination of the kind, indeed, could only come into 
existence under the fostering aid of Protection. We need 
not deal with the question of the sale of surplus produc- 
tion in Europe. Our own ironmasters are fully alive to 
the danger. But all men ask, can this gigantic monopoly 
continue to live? The reply is that there are four dangers 
it incurs. Let us consider what they are. 

In the first place, there is evidence to show that those 
manufacturers, shipbuilders, and railway companies, to 
whom plenty of iron and steel at moderate prices is 
essential, are by no means indisposed to take action 
against Mr. Morgan and his fellows. There is an un- 
usual outcry heard in favour of free trade. No doubt 
the Steel Trust possesses enormous political power; but 
the American people have shown before now that, 
although long suffering, they arise in their might now 
and then, and a good deal of slaying generally follows. 
Mr. Morgan may find some day that he has raised the 
price of iron and steel just a little too much, and there 
will be an end to the Steel Trust. But apart from this, 
he will have to reckon with a powerful political party 
which is resolutely opposed to monopolies of any kind. 
This party will have to be silenced, in any case a 
difficult’ matter, and certain to be very expensive. In 
the second place, Europe, including Great Britain, 
may, and probably will, put a countervailing duty 
on American iron and steel. This would set a com- 
plete stop to the sale of surplus metal, and would leave 
the Steel Trust dependent upon the home markets, which 
would not, we think, at all suit Mr. Morgan. In the 
third place, a prominent feature in the policy of the Trust 
is the concentration of management. At present, num- 
bers of very clever able men are managing the various 
works all over the country included in Mr. Morgan’s net. 
All these men will be dismissed. Already, we under- 
stand, bitter feelings of hostility exist; and Mr. Morgan 
will find that men who know as much both of manufac- 
ture and finance as do these ex-managers can be exceed- 
ingly dangerous if they choose. Lastly, he will have the 
labour problem to deal with in a very aggravated form. 
It is said that no unions exist in the United States that 
can equal in power those of Great Britain. On the other 
hand, it must never be forgotten that, when labour does 
rise against capital in the United States, the consequences 
are serious and even dreadful in a way fortunately un- 
paralleled in this country. The situation is, indeed, very 
threatening for multitudes of workmen. It is obvious to 
them now, or it soon will be, that Mr. Morgan can not only 
dictate the price of iron and steel, but the price of labour 
as well. The probability is that combination will be met 
by combination. The spirit of the age is wholly against 
gigantic monopolies, and with it Mr. Morgan will have 
to reckon. We do not shut our eyes to the presence of a 
danger ; but we believe that it can be overcome. Yet it 
seems to be almost certain that the formation*f the 
Steel Trust may profoundly modify the conditions*under 
which the world’s trade is carried on; and may drive even 
Great Britain to fly to Protection in self-defence. 


LABOUR AND MACHINE TOOLS, 


In the course of a series of visits to makers of machine 
tools which we recently undertook, we were struck by the 
practically universal satisfaction with which the coming 
years of depression so tragically proclaimed by more than 
one daily paper were regarded. In all cases we received 


the same assurance that a lean year or two would give the 
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much needed opportunity of modifying patterns and 
methods which it had been impossible to find during the 
late months of bustle and plenty. There was little or no 
anxiety in big works or small with regard to the future, 
only a prevailing desire to take a new footing, and a quiet 
confidence that the position of the machine tool trade in 
Great Britain would in the future be found as secure as it 
had been in the past. Very little inquiry into the nature 
of the reformation contemplated was sufficient to show 
that the principles at its foot were specialisation and the 
adoption of the higher methods of manufacture. In 
several instances we were informed that all except a 
limited number of designs were being thrown out, and 
that by adopting rigs and jigs for the patterns retained it 
was hoped to make increased profits, or, if need be, to 
reduce prices. From this it is manifest that the 
experience of a few successful firms is to be generally 
applied, and there is every justification for the belief 
that the causes which have proved so beneficial when 
applied in large works may be equally prolific on a smaller 
scale. The use of rigs and jigs is not new in this country. 
That they have not been more largely used is due to the 
peculiar conditions of British trade, and not to lack of 
knowledge of their existence or want of appreciation of 
their advantages. In America there appears to be an 
impression that they are of American origin. We would 
recommend those who think that they, among such 
features as inverted vees, change gears, and other devices 
good and ill, were created on the other side of the Atlantic, 
to follow Mr. Oscar Harmer’s advice and study history. 
Lately we had the pleasure of reading an excellent book 
on Egypt by an American. In writing of quarrying, he 
mentions a lewis bolt used some thousands of years 
ago, and similar to a well-known American invention. 
There is a note of exclamation at the end of the 
sentence. The author is evidently surprised that the 
invention of a device so thoroughly American could have 
been forestalled by the ancient Egyptians! Without 
going quite so far back, we imagine that a good many 
surprises of the same nature might be readily enough 
found by our inquiring cousins. We have said that 
although the value of rigs and jigs has been known for 
years in this country, they have not been more 
generally employed because the conditions of trade were 
antagonistic. That is a statement that needs some little 
amplification. It has only to be remembered that 
mechanical engineering has been the child and the father 
of the machine tool. The provision of accurate means of 
working metals led to rapid development of machinery of 
all kinds; and in turn the invention of new machines 
demanded new tools for their construction. As long as 
progress was being made, crystallisation of any particular 
design was for the most part impossible. But now the 
gamut of designs appears to be complete. There are 
certain types of tools universally accepted, and—with the 
customers’ help—there is little danger in manufacturing 
them in quantity. Note the condition in parenthesis. 
We have only to look at the unfortunate position into 
which our locomotive engine and bridge builders have 
been thrown hy the imposition of irritating restrictions, to 
see of what importance is the attitude of the purchaser 
with regard to the manufacturer. However, that is a 
point on the discussion of which we do not wish to enter. 
Those who are best situated to know are of the opinion 
that conditions in that respect are improving in the ma- 
chine tool trade. 

The tone of the discussion on machine tools, recently 
concluded at the Institution of Mechanical Engineers, 
was distinctly encouraging. It was marked by a far 
more healthy and determined attitude on the part of the 
British tool makers and users than was shown in similar 
discussions not many months ago. It was clever manage- 
ment, hard work, and a good deal of luck which brought 
the American tool into this country. Two years ago 
speakers in discussions on machine tools dinned American 
this and American that into the ears of the meetings. 
The British tool maker was told ke knew nothing of his 
business ; and his ways and his prices were held up to 
contumely. Now that has changed. Time has shown the 
weaknesses of American machines, and the praise which 
was awarded so freely afew years ago is given with qualifi- 
cations to-day. In the meantime the British maker has 
not stood still; he has revived old designs or has made 
new; he has played tit for tat with the American, and 
taken wrinkle for wrinkle ; and all the time he has im- 
proved this and modified that, until those who use are 
constrained to admit that for every American tool a 
British tool as good, if not better, can now be found. It 
was in the matter of convenience that the British tool 
was lacking; in the matter of endurance and strength it 
has always been beyond suspicion. As a speaker put it 
the other day, the machine is always strong enough, the 
dimensions of the cut are measured by what the work 
can stand. That can be said of few American tools. 
Lack of endurance and strength is their fault, whilst con- 
venience and handiness are their virtues, paramount 
at ay time, but now being rapidly equalled by British 
tools. 

Thus there is good reason for believing that the new 
century opens with bright hopes for the machine tool 
trade of Great Britain. There is unfortunately still 
that perennial element of danger which has done much 
to retard progress in the past. It is scarcely necessary 
to say that we refer to the position of labour with regard 
to increased output. Not many weeks ago we referred 
briefly to the advice tendered to a union that work should 
be allowed to proceed on defective castings so that the 
masters might be hampered. In a well-regulated works 
such tactics would be futile, except on a very small scale ; 
but the spirit which could suggest them if—we are very 
unwilling to believe that it is generally accepted by 
the labour unions of this country—would be sufficient 


to nullify the best directed efforts ofthe masters and 
effectually to check progress. We are pleased to think, 
however, that a larger spirit is coming upon our labour 
organisations ; and that in the future they are likely to 
understand how intimately their own interests are bound 


up with those of the masters. Not many days ago a 
meeting of a new society was held at Coventry. The 
title of the society is the Labour Association for Promot- 
ing Co-operative Production. Such a title in itself is 
indicative of a fuller understanding of the principles of 
industrial welfare. Mr. Asquith was the principal 
speaker at this meeting. Amongst some observa- 
tions with which we are hardly in agreement, and 
others which it would be our pleasure to endorse, he 
said, ‘“ It ought to be their object to diminish friction, 
to harmonise interests, to increase not only the efficiency, 
but the dignity of labour, and to do that by giving the 
worker a more direct interest in the conduct of, and a 
more adequate share in the fruits of, the productive in- 
dustry in which he was engaged,” all of which was 
received with cheers. There is a good deal of signifi- 
cance in the fact that a meeting which approved of such 
views as this should be held in a centre where the auto- 
matic machine tool has made marked progress both in 
use and manufacture. If the spirit of the first few lines 
we have quoted, which at the meeting were punctuated 
by cheers, should spread throughout the workers in the 
length and breadth of the land, there would be no ques- 
tion or anxiety about the industrial welfare of this country. 
Of the other principles embodied in the object of the 
Association who can speak with certainty? This co- 
operation of masters and workmen is no new idea. It is 
more than twenty years old, but capital and labour have 
not yet learnt to lie down together; and no one, however 
much he may desire the consummation, can regard with- 
_ some misgivings the attempt to persaude them to 
so. 


COOPER’S HILL COLLEGE. 


THE correspondence relating to the remodelling of the 
studies and the retirement of certain of the professors 
and lecturers at Cooper's Hill College has been printed 
and published as a Parliamentary Blue-book. The 
numerous gentlemen who have been more or less 
mentally exercised by the changes introduced by Lord 
George Hamilton will, we think, rise from a perusal of 
this correspondence wiser and, most probably, sadder 
men than they were when they pressed for a Govern- 
ment inquiry. The story told is the story of a blunder, 
and of something worse. It is difficult, indeed, to under- 
stand how the system, or want of system, under which 
the work of the College was carried on could have been 
permitted to come into being at all; or to exist for a 
single year. We have already said something of the 
history of this College, and expressed our conviction that 
Lord George Hamilton was fully justified in trying to 
effect a reform. The correspondence before us 
strengthens that conviction; and confirms us in the 
belief that the proposed remedies, far from being too 
severe, are not sufficiently drastic. In one word, the 
existence of the College at all cannot be justified; it 
should be reformed off the face of the earth. 

It will be remembered that the College was established 
some thirty years ago to give a preliminary education, by 
means of a three years’ course of instruction, to young 
men intended to serve in India in various public works 
departments, and particularly in that of Woods and 
Forests. At that time there were scarcely any engineer- 
ing colleges; and there was some prospect that Cooper’s 
Hill College would satisfy a want. Almost from the 
beginning, however, its affairs were mismanaged. Over 
£56,000 were spent on the Cooper’s Hill estate; and 
ever since capital charges have been increased, until 
the whole outlay has reached the not inconsider- 
able sum of £136,374, and for this it is admitted 
that the College is, after all, not a very satisfactory struc- 
ture. The interest on the capital charge at 3 per cent. is 
£4091 perannum. The buildings were originally intended 
to accommodate 150 students; there have never been in 
residence more than 136, and the number has been falling 
off; the average number during the last ten years has 
been 124only. Each Engineer or Telegraph student pays 
£183, and each Forest student £193 per annum. One of 
the reasons for the unpopularity of the College is that the 
Indian Government can guarantee very few appointments. 
They amount to fifteen perannum at present. Another is 
thatin years past there is only too good reason to say that 
the Government broke faith with the students. Pay up to 
£400 a year was promised to men from the moment they 
landed in India; but we have failed to hear of a single 
case in which that sum was actually paid. It forms no 
part of our purpose to go into the question of finance. 
As we have said, every pound spent on the College for 
years past has been a pound too much. But something 
must be said of the management, which was bad, as we 
think, to an almost incredible extent. We have no wish 
to censure individuals, but it is impossible to shut our 
eyes to the fact that the teaching staff had for the 
most part pleasant if not very remunerative sinecures. 
Thus, for example, the secretary had a salary of £300 per 
annum. The Committee of Inquiry say :—‘ As regards 
the correspondence, the president appeared to draft the 
letters. Those received and replied to from the Ist 
January last up to May only occupied about a page and 
a-half respectively of the register, and, speaking generally, 
the duties of the office of secretary must be light.” 
Colonel Ottley found 29 teachers for 117 students, or one 
teacher to every four students. At Haileybury East India 
College there are seven professors for between 90 and 
100 students, or one to thirteen. When we read the 
correspondence we understand Lord Lister’s naive 
admission that the professors did not find the duties of 
teacher interfere with scientific pursuits; and we learn 
how little grasp they have gained of the purposes for 
which the College was established. Let us see what 
“work” amounted to. ‘‘The Cooper’s Hill course,”’ says 
Colonel Ottley, ‘“‘is usually spoken of as of three years’ 
duration, and the idea conveyed by this statement is that it 
isa fairly longone. This impression is, however, certainly 
incorrect. Each scholastic year is made up of three 
terms, and an inspection of the calendar will show that, 
after deducting periods set apart for examinations and 


recess week, the actual time available for teaching in 
each term does not exceed ten weeks, so that the year 
really consists of only thirty weeks of barely 54 days 
each, whilst the whole course is completed in ninety 
such weeks.” In Colonel Chesney’s time — that is 
to say, in 1871— much more was done, no less than 
42} hours per week being allotted to work in class or 
lecture. Now the average is 26°3 hours per week; and 
the third-year students have but 14:4 hours per week, 
including drill. If the students are not oppressed by a 
load of mental toil, neither are the Bi: soninag Mr. 
Heath had 8-6 hours per week, until surveying was 
added to his duties, bringing up his period of toil to 16 
hours a week. Professor Hearson had 10 hours per 
week, and Professor Brightmore 7*1 hours per week. 
They must have had some difficulty in filling in their 
leisure moments. Possibly because the hours of class 
work were so few, it seems to be certain that the 
students have not been taught to very good purpose. The 
correspondence and reports on this subject are extremely 
damaging to the reputation of the College. We agree with 
Colonel Ottley that it is a somewhat startling result that 
out of every 100 men entering the College only 70 secured 
diplomas. It would occupy, _ eration much more space 
than the subject is worth to go into details. Itis enough to 
say that the teaching has been from first to last thoroughly 
professorial, and imparted apparently without any very 
distinct idea of the nature of the work which engineers 
following their profession have to do. Lest it should be 
said that we are unduly severe on this point, we cannot 
do better than reproduce the following quotation from a 
private letter to Col. Ottley, written by the Senior Fellow 
of Cooper's Hill College, Mr. Benton, a man of known 
ability :—‘‘ If professional subjects receive more attention 
and the sciences less, I am sure the students will bless 
you in after life for their better adaptation to the work 
they have to do. Many is the time I have heard 
Cooper’s Hill men regret having had their time taken 
up with what they have no use for, whilst compelled to 
come away from the College before fully mastering what 
is constantly turning up in practice. The syllabus for 
many years past has required ‘ revisions’ in the light of 
what is of most use in Indian and English practice.” 
Before leaving this part of the subject a word 
must be said as to the laxity with which discipline was 
observed. It is scarcely credible, but none the less 
true, that students were permitted to do examination 
papers in their own studies without the smallest super- 
vision ; and that in one case the examination papers were 
actually sent to a man in the country. Comment is not, 
we think, necessary. 

It has been urged that the staff which has been retired 
were the very men most competent to carry out reform. 
No argument more absurd can be devised. They had 
had the management of the affairs of the College in their 
own hands for many years, and they ought to have seen 
long since that reform was needed. No reform can be 
properly carried out by those with whom the necessity 
for reform has originated. They can never be per- 
suaded that change is desirable for its own sake; and 
when reform means more work and less pay, men must 
be more than human if they can regard it with favour, or 
carry it out with zeal. 

Finally, we have not heard a single valid reason 
advanced for the perpetuation of this College. It is 
admitted that accommodation is provided for 150 
students. Assuming the three years’ course to be carried 
through in its integrity, this means fifty entrances every 
year. Of these the Indian Government can at the most 
find employment for about twenty men; the remainder 
must seek employment elsewhere than in India. Why 
should the Indian Government maintain an institution 
for training civilian engineers? Such work is entirely 
outside its province. It is carried on at a considerable 
loss, and represents an expenditure of funds which is not 
justifiable, even if it be legal, which is doubtful. It may 
be possible, by cutting down salaries and employing a 
teaching staff who will realiy earn their pay, to make the 
establishment earnits expenses. But it does not appear 
that under any circumstances it can pay interest on the 
capital expenditure as well. It seems to us that by keeping 
the College open, Lord George Hamilton is going through 
the well-known process of throwing good money after bad. 
There are dozens of colleges now in existence which can 
do far better work than Cooper’s Hill ever did; and 
among the students of which the Indian Government will 
find a far larger and better lot of men from which to 
select what they want than they will get in Cooper's Hill. 
The proper course is to award a certain number of appoint- 
ments every year to the leading technical colleges, to be 
competed for among the students, and to sell the Cooper's 
Hill estate for what it will fetch in the market. If an 
institution cannot be made a success in thirty years, the 
chances are that it will never be a success. 


CHANGE OF VOLTAGE IN ELECTRICAL SUPPLY. 


A Boarp of Trade inquiry which is now being held by 
Sir Courtenay Boyle presents a number of points of con- 
siderable importance. Put shortly, the question at stake 
is: Can a company or a public authority compel a con- 
sumer to accept a higher voltage supply than that for 
which his installation was originally Tecan ? Itisa 
well-known fact that, for some years past, suppliers of 
electricity have been gradually increasing the voltage of 
supply, their reason for doing so being, of course, evident. 
The higher the voltage used the greater the amount of 
electrical energy which can be sent along a given wire. 
Thus, for example, an increase in pressure from 100 
to 200 volts theoretically doubles the number of lamps of 
a given candle-power which can be lit. If the efficiency 
of the two types of lamps is the same, 7.e., if the 100 and 
200-volt lamps consume the. same number of watts per 
candle, then light for light, this is actually the case. It 
can well be understood, therefore, that it is distinctly to 
the benefit of the suppliers of current that the voltage 
should be as high as is permitted tothem. Unfortunately, 
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however, the change, as far as the consumers are con- 
cerned, is not unaccompanied by disadvantages. In the 
first place, of course, the lamps have to be changed. 
This in some instances has been met by the supplier pro- 
viding lamps of the higher voltage in exchange for those 
already in place. Then the wiring and fittings have to be 
in a sufficiently good condition to stand the higher voltage. 
This, in some cases at all events, has necessitated over- 
hauling and repairs, of which it is by no means clear that 
the suppliers have borne the expense. Then, too, it is 
notorious that the 200-volt lamp, taken generally, is not 
so efficient as the 100-volt lamp. Hence the consumer 
does not get so much light for his money at the higher 
voltage. 

The present inquiry originated thus :—Certain con- 
sumers on the Westminster Electric Supply Corporation’s 
mains refused to submit to the change of voltage. The 
regulations of the Board of Trade, made in 1896, provided 
that no change should be made in the pressure of the 
supply to any premises which, at the date of these regula- 
tions, were supplied with energy, except with the consent 
of the consumer. The Westminster Electric Supply 
Corporation instituted the present inquiry with a view 
to substitute for the words “ with the consent of the 
consumer,” the words :—“ On such terms and conditions 
as may be agreed upon between the undertakers and the 
consumer, or, failing agreement, as may be settled by an 
arbitrator appointed by the Board of Trade.” Various 
companies and public bodies were represented by counsel 
at the inquiry, including, besides the Westminster 
Electric Supply Corporation, the Chelsea, Metropolitan, 
and City of London Electric Lighting Companies, the 
London County Council, the City Corporation, and the 
Windsor Hotel. The facts of the case, as set out in the 
opening statement made on behalf of the Westminster 
Electric Supply Corporation and several local authorities, 
were briefly as follows:—The suppliers had obtained 
in 1899 the approval of the London County Council— 
subject to certain conditions—to the alteration in the 
pressure of supply, and had intimated to their customers 
that a change was about to be effected. The result was 
that 5500 consumers agreed to the change, and eight did 
not. These eight had still to be supplied at 100 volts 
pressure, thus necessitating special mains, and the use of 
motor generators. The consumers being supplied at 200 
volts were being charged 4d. per Board of Trade unit; 
the eight consumers being supplied at 100 volts were 
being charged 8d. per Board of Trade unit—the highest 
statutory charge—and the supply to them was 
carried out at a loss. The suppliers had spent 
£45,000 in making the change in the lamps. It 
was urged that there was no greater chance of shock; 
that a saving in capital expenditure of £112,000 would 
be effected during the next twenty-one years, and 
that at the end of thirty-one years, when the undertaking 
might be purchased by the local authority, the purchaser 
would have to pay less. Evidence was called to prove 
that no more electricity was used with 200 volts than 
with 100 volts; that there was no danger to the con- 
sumer from the increased voltage; that in the majority 
of cases where the change had been made the old wiring 
had been found good enough to stand the extra pressure ; 
and that if there is good work the risk of breakdown is no 
greater with the higher voltage. It was elicited in cross- 
examination that in seven cases out of twelve the fittings 
required overhauling, and in some cases required renewal. 
Moreover, if a consumer was at the cost of supplying new 
fittings, he would get no compensating advantage. In the 
end the inquiry was adjourned until yesterday, when 
further evidence was taken. The proceedings—when it 
was necessary for us to go to press—gave every sign of 
lasting for several days. We propose, therefore, to leave 
comment upon them for the moment. We shall, no 
doubt, be able to comment usefully later on on the result 
of the inquiry. 

One or two matters are in the meanwhile well worthy 
of our attention. It should be remembered, in the first 
place, that the change has been brought about entirely 
for the = of the suppliers. A consumer, being already 
supplied with light, can obtain no advantage. At the 
inquiry it was urged that a steadier pressure could be 
kept at 200 volts than at 100 volts. This is not neces- 
sarily so, if the mains are large enough, and small rotary 
transformers with very varying load not employed. In 
addition to this, the suppliers are bound to supply current 
which has not a greater total variation than 4 per cent., 
so that this argument loses all its weight. The fire 
-nsurance offices, moreover, are by no means always 
willing to take up the extra risk with the higher 
voltage on old wiring without extra payment. At 
the inquiry the point wes raised whether or not the 
Board of Trade had any power in the matter. It 
was pointed out that there was a vested right in the 100 
volts supply, and nothing but an Act of Parliament could 
force a change on unwilling consumers. The large 
majority of consumers, however, unwilling to make a 
fuss, or not knowing their precise position, or believing 
that they were to receive just as much as they were 
losing, have givenin. The small minority remaining are, 
80 we are given to understand, troubled with supply at 
very varying pressure, and have to pay the extreme 
charge pears by law. And what of those who have 
changed at the company’s desire? Have they found 
everything as represented ? We gather that this is not 
so. It may be a fortuitous combination of citcum- 
stances, but certain it is that the accounts for lighting of 
many consumers have gone up since the change, without 
any increase in the number of lampslighted. It would be 
extremely interesting, too, to have a general census of 
opinion as to the effect of the change; the variation in 
candle-power of the 200-volt lamps with age and the 
comparative length of life. All these have a direct bear- 
ing on the subject. We are certainly in sympathy with 
the suppliers for endeavouring to supply electricity at as 
little loss as possible to themselves, but the consumers 
should be clearly made to understand the nature and 
effect of the change. Had all the 5500 who changed 


willingly known everything, it is within reasonable 
possibility that the majority of them would not have 
agreed to the alteration. 


COMMERCIAL EDUCATION, 


Tue Home Secretary does yeoman service for this country 
by the consistency with which he supports and advocates 
commercial education. It could be desired that his views on 
this subject were more widely known and more generally 
accepted, for we are fully convinced that a close acquaintance 
with business methods is of far more importance at the 
present time than the rudimentary knowledge of scientific 
facts which extant forms of technical education afford. 
Speaking at the Mansion House on the occasion of the award 
of prizes under the education scheme of the London Chamber 
of Commerce on Monday last, Mr. Ritchie said, ‘‘ For many 
years, and until comparatively recent years, we have been pre- 
eminently successful in trade, and our success did not seem 
to many people to necessitate our attention to commercial 
education. But the times now are very different. In days 
gone by we were the workshop of the world and had no rival, 
but in the interval other countries have taken up the question 
of commercial education with great and increasing vigour.” 
Here lies the whole matter in a nutshell. In the past success 
was easy because our competitors were far less skilled than 
ourselves, but now the very progress which we were the first 
to make tends more or less to our undoing. The develop- 
ment of the means of intercommunication, railways, 
steamships, cheap postage, telegraphy, all tend to bring the 
civilised world to a level where the advantages of geographi- 
cal position, natural resources, and native wit afford little or 
no advantage. Thus the eminence which all three at one 
time gave us is now but small, and the knowledge with 
which we were then able to dispense has now become in- 
valuable. Other nations, Germany and the United States, 
as we all know, are devoting attention not only to technical, 
but also to commercial education, and it behoves Great 
Britain to lengthen her steps to keep pace with her rivals. 
Now, as we have said on previous occasions, the idea that the 
cure for commercial prostration lies in spreading technical 
knowledge amongst artisans had its growth in the mind of 
alarmists at a moment of hysterical depression, whereas the 
demand for improved commercial knowledge is based on a 
logically-established conviction that it is commercial and not 
technical skiil which has given our opponents a temporary 
advantage. In manufacture, it is as well to repeat, Great 
Britain has, potentially or actively, the power of equalling, if 
not surpassing, any of her rivals, but in the art of disposing of 
her products she is less learned, and it is therefore in this 
direction that improvement is needed. 


COPPER. 


THE copper market does not appear to have varied very 
much on the month in the matter of price—at any rate 
when the figures which opened and closed that period are 
compared ; for Chili bars on the London metal market at 
£70 12s. 6d. to £70 17s. 6d. cash, which was the quotation 
when March opened, is a difference—a reduction—of only 
2s. 6d. compared with a month previously. Engineers who 
may before very long be requiring supplies of copper would 
very probably do well not to delay purchasing, since it looks 
as though the market will become gradually stronger during 
March. It is true, it can hardly ever be told with certainty 
what the copper market will do next, for this is a metal in 
which the unexpected often happens; but still every week 
brings accumulating evidence of heavy consumption both 
at home and in other countries, and the upward movement 
in copper shares in America is pointed to as foreshadowing a 
similar move in the metal soon. Meanwhile, the quotation 
remains firm at 17c. per lb. for the ingots, and 16§c. to 16c. 
for electrolytic and castings. The policy of the Amalgamated 
Copper Company appears to be to maintain the price of 
standard at about £71, and that of electrolytic at £76 10s. to 
£77 net. This offers little inducement to speculators for 
a rise, and consequently an increasing proportion of the stock 
of standard copper has to be held by the American interests, 
which also deters “ bear’’ selling, as it is in their power at 
any time to create a scarcity of warrants, and so bring about 
a sharp advance, thus reimbursing themselves for the cost of 
holding the major part of the whole available quantity of 
about 18,000 tons. Refined copper is in good demand, the 
War-office having purchased 850 tons, while the consumption 
of high conductivity copper continues to increase, but little 
being available for delivery during the next two or three 
months, and that little being held for ahigh price. The total 
arrivals in England and France for the month have been 
13,650 tons, and the deliveries 13,934 tons fine. The circum- 
stance that the late market remains firm is another element 
in the situation which appears to show that English 
engineers have not much, if anything, to gain by a waiting 
policy just now with regard to the buying of copper. 


DOCKYARD NOTES. 


Some time ago we drew attention to the inherent defects 
in the system of mounting a couple of 6in. guns, each behind 
its own shield, as in the Diadem class. The second gun is 
useless for reinforcing the other broadside—it merely increases 
the bow fire by a single piece. In discussing the matter, we 
pointed out that an échelon arrangement—which is the paper 
solution of the problem — has practical disadvantages of a 
grave nature, as evidence of which we have the fact that no 
designs embody the idea. The British solution, also the 
Russian one, has been a turret containing the two 6in. guns 
—the arrangement in our Essex class, and in the Russian 
Bogatyr type. We now learn that it has been left to Sweden 
to evolve an absolutely novel placing of such bow guns, by 
which all the advantages of distribution are secured, with the 
advantages of concentration also. The matter is yet in a 
projected stage ; as soon as it crystallises we shall have more 
to say about it. 


THE Essex class and the battleships, of which launches are 
now so frequent, have already been minutely described in 
back numbers of THE ENGINEER. Of the Drake class we 
have not-yet been able to give plans; a general idea of her 
has, however, been once or twice illustrated by us. Practi- 
cally she is a large Cressy, differing little from that class save 
in length and the doubling of the amidships casemates. 


Tue French ironclad Hoche, concerning which sinister 
rumours have been prevalent for some time, has come to 
grief. Recently she was re-boilered, and herengines, to quote 
the French phrase quite literally, ‘ suffered a profound modi- 


fication.”” The Hoche, too, seems to have suffered. As a 
member of the French Navy League, with a turn for poetical 
expression, recently put it—‘‘ The Hoche is as a human being 
suffering from gastric catarrh.” In plain English, her engines 
will not work properly,and the profound modification has been 
a dismal failure. However, the French have a virtue in these 
cases that is not so common on this side of the Channel, and 
having tinkered, will go on tinkering or replacing till they get 
things right. Otherwise they will sell the Hoche as old 
iron. 


THE Nelson, first-class armoured cruiser, which in her 
palmy days dashed through the sea, if smooth, at the speed 
of nearly twelve knots, has been given a new vocation more in 
keeping with her powers. She has been turned into a depot 
hulk at Portsmouth, and our list of armoured cruisers is 
depleted by one. We congratulate the Admiralty on their 
heroic sacrifice. 


Toujours des sacrifices! The Triumph, third-class battle- 
ship, will no longer swell the lists of Britannia’s ironclads. 
She is appropriated as a torpedo depét for Falmouth, though 
she will wait till war time before going there. She is to be 
the torpedo boat head-quarters at that place. For the service 
her fore and main masts are coming out, but the mizzen will 
be retained for signalling purposes. 


Tue report that the Regina Elena will carry three instead 
of two 12in. guns is baseless, as are two or three other of the 
myths circulated about these vessels. 


Tue Japanese cruiser Iwate, built by Elswick, and engined 
by Humphrys and Tennant, on her recent trials 
obtained a maximum speed of 23 knots—a good two knots 
over the contract. The mean speed during the trials was 
21-8 knots, approximately a knot better than that stipu- 
lated. 


A anv B, the Turkish destroyers constructed by Messrs. 
Ansaldo, of Sestri Ponente, have realised 27-1 and 27-4 knots 
respectively on trial. The designed speed was about 26 knots. 


THE new Royal yacht is to be again reconstructed. This 
affords an excellent opportunity for further excitement about 
her stability. The reconstruction, however, is purely internal—- 
the dining-room is being made the drawing-room and vice 
versd, and all the upholstery is to be changed. It will 
doubtless be used as a fresh proof that the yacht is un- 
seaworthy. 


A ripicvuLous mistake occurs in the current Le Yacht, 
wherein, alongside a couple of interesting photographs of the 
launch of the Tsarevitch, there is a photograph of the model. 
This model is not that of the Tsarevitch at all, but of the 
armoured cruiser Bayan. The error will doubtless be 
corrected next week, but the stone has been set rolling, and 
the odds are that under the plan of this Tsarevitch in some 
of the many marine annuals will appear the legend :—‘“‘ This 
ship will now have four funnels, and, apparently, only two of 
her 12in. guns in turrets,” &c. &ec. 
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HIGH - SPEED PASSENGER STEAMERS ON THE Hupson.—It is 
somewhat surprising, in view of the excellent facilities for a rapid 
steamer service afforded by the Hudson River, and the inducement 
which is offered by the existence of many populous residential 
suburbs along the shores of the river, that there has been no 
attempt as yet to manipulate such a line for the benefit of suburban 
residents. It was only at the close of last year that preliminary 
steps were taken looking to the provision of a service of this kind, 
and the scheme has now reached a stage of its development at 
which some facts regarding the vessels which are to be employed 
will be of interest. There will be three twin-screw vessels, built 
from designs by Mosher upon the lines of the remarkable type of 
craft with which his name is identified. They will be 130ft. in 
length, 15ft. in beam, with a depth of 7ft., and an extreme draught 
of 44ft. They will have two twin-screw quadruple - expansion 
engines of 4000 horse-power, and the displacement, with an average 
load on board, will about 100 tons. There will be a large 

eneral saloon, and a smoking saloon, and a seating capacity for 
ngers. The lines of the boats will be similar to those of 
the Ellide, which is credited with a speed of 343? knots an hour on 
the measured mile; and while these steamers will be capable, 
when the engines are run at their full power, of making an equal 
or even greater speed than this, the present arrangements are to 
run them at a speed which, under normal circumstances, will 
enable them to make the trip from Nyack to Twenty-second- 
street, in New York, in one hour. Asteamer will leave every hour 
from six o’clock in the morning to eleven o’clock at night, and 
calls will be made at Rector-street, Twenty-second-street, Yonkers, 
Dobbs Ferry, Tarrytown, and Nyack. The landings will be made 
at the ends of the piers, and there will be special provision made to 
allow a clear course for the steamers in approaching and leaving 
the docks. We think it is more than likely that such a service 
will prove extremely popular during at least six months of the 
year, and its successful maintenance will mark a very important 
step in the development of high-speed travel by water.—Scientiyfic 
American. 
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BRICK AND TILE PRESS 


BRADLEY AND CRAVEN, LIMITED, WAKEFIELD, ENGINEERS 


‘ 


AN IMPROVED BRICK AND TILE PRESS. idle. The key is fixed at each side of the wheel in collars 
| secured to the shaft, and in these it is allowed to turn or 
Tur accompanying illustration represents an improved | partially revolve to present an excentric form when driving. 
steam-power brick, tile,and quarry press, made by Bradley | It has a forged tail at the end nearest the frame of the press, 
and Craven, Limited, of Wakefield. It has been designed to | and this rests on a pointer or stop when the machine is 
deal with articles above the normal size of a brick or tile, | doing no work. The small cut will serve to make this de- 
and will take such goods up to nearly 2ft. square. The | scription of the roller key more explicit. To put the machine 
crosshead works in large adjustable V slides, and has ample | in operation a treadle lever is depressed, moving the pointer 
surface for keeping it true with the die. The gearing, as will | sideways, and by means of a spring attached to the tail of the 
be seen, is of the double helical form, which makes the | key, it partially turns the latter round and presents a driv- 
running noiseless. The excentric and stamper rod are of | ing edge to the groove in the wheel, and the shaft thus makes 
la rotation and presses the article in the die. The pointer 
| being allowed tocome back to its original position, the tail of the 
key strikes it, turning it back in the groove, and the wheel 
| again runs idle on the shaft. The pointer is fixed in such a 
| position that the excentric is brought to a standstill at the top 
| of the stroke, and the shaft cannot make another revolution 
until the treadle is again depressed, and the driving edge of 
the key brought into contact with the groove in the wheel, 


LABOUR TROUBLES. 


Lorp PENRHYN, presiding at a public banquet at Bangor on 
March Ist, said he had been invited to make a pronounce- 
| ment on a grave and important matter. Those people who 
| were not working could return if they chose. It was for 
| them to say the word if they wished to return. Referring at 
| some Jength to the obstructions, his Lordship added, “ In 
| the attitude he had assumed there was a great underlying 
| principle. The great-principle he was contending for was 
the freedom and liberty of the working man. He on 

uite understand that at some future time it might be 
‘Is it possible that in the year 1901 working men could 
> | have been prevented from returning to their work if they 
best cast steel, while the excentric or pressing shaft is of | wished to do so?’ At that very moment there were hundreds 
forged steel. The pressing shaft is provided with a roller or | of men who wished to return to work, but dared not do so. 
revolving key which enables the press to stop at each revolu- | Why? They were not afraid of him, or of the management. 
tion—an important feature when doing certain classes of | Then what were they afraid of? He would tell them. They 
work, notably, ornamental goods, for it gives whatever | were afraid of an unseen tyranny Which they knew very well 
time is required for the placing in of the articles to be pressed | existed amongst them, and it was in consequence of this that 
and the removal of them from the machine. The construc- | the trade of Bangor was. suffering.” The deadlock con- 
tion of the machine is as follows :— tinues, and though large numbers.of men have had work at 

The outer end of the pressing shaft has a key groove cut in it | the Liverpool docks and in the collieries of South and North 
of concave shape, and the roller or revolving key is machined | Wales, the distress amongst many, especially elderly men and 
concentrically with it where working on the boss of the driving | the families, is severe. 
wheel, thus allowing it to rotate on the shaft while running | At Llanelwedd Quarry, Builth, from whence the Birming- 


ham Waterworks contractor at Rhyader gets the stones for 
the great undertaking, a strike amongst the quarrymen took 
place on Wednesday week, on a question of supplying sheds, 
and work has not yet been resumed. 

Phe Great Aberamman yard dispute, by which the whole of 
the Powell Duffryn Collieries were stopped, has been satisfac. 
torily arranged. The men are meat an advance 16} per 
cent. above the 30 per cent. they are now paid, and in future 
the yardmen will get 60 per cent. of the advance under the 
sliding scale, and also be subject to 60 per cent. upon the 
reduction of the same scale. The agreement is to be retro. 
spective, and to date from January 14th last. 

The Fife and Kinross colliers have had a ballot either upon 
an acceptance of a reduction of 25 per cent. or a strike. The 
result of the ballot was as follows :—To accept the reduction, 
3855; to strike, 2305. Majority in favour of continuing 
work, 1550. 

A curious strike has occurred at Glasgow in connection with 
the Great Exhibition buildings now being erected. In the Rus- 
sian department one hundred Russians are employed, and on 
Friday eighty of these struck work. Their complaint was 
that their wages are paid to their wives in Russia, and that 
£1 out of the £2 10s. per month is deducted for taxes, leaving 
them penniless. They demand £4 per month, with improve- 
ment in food and lodging. 

The Taff Vale Railway men’s agitation was continued on 
Sunday last at the respective depdts at Cardiff, Penarth, 
Pontypridd, Merthyr, Aberdare, and other quarters in 
furtherance of the formation of a Conciliation Board, and of 
getting rid of the imported men. 

The dispute amongst the shearers at the Morriston Works, 
which caused a stoppage, has been settled. 

In the anthracite district the colliers at the Seven Sisters 
are practically on strike. The Western district Executive 
gave permission on Saturday for Vivian and Sons’ men 
employed at the Copper Pit to hand in notices. 

In the South Staffordshire district between two and three 
thousand workmen employed in the tube trade are out on 
strike, in consequence of a disagreement as to the terms 
upon which an arbitrator should act. The arbitration is in 
respect to a proposed reduction in wages, and the leading 
workmen allege that they were out-voted by the under-hands, 
and reluctantly forced to strike. It was, last week, decided 
to take steps to rescind the decision, so that an early resump- 
tion of work is probable. Unfortunately, on Thursday hopes 
were dispelled by a resolution to refuse arbitration, and to 
resist the proposed reduction of 10 per cent. 

At Swansea, on Monday, an important meeting of Welsh 
steel makers was held to consider the amount of reduction to 
be proposed at a later meeting in the day between employers 
and representatives, At the joint meeting Mr. Eccles, Briton 
Ferry Steel Works, presided, and the question at issue was 
discussed at length, the Chairman emphasising the fact that, 
in order to meet the American competition, the makers had to 
reduce the price of the bars, and thereby make considerable 
sacrifices. At the close it was agreed that the men should be 
solicited to concede a reduction of 15 per cent. on present 
wage-rates. This the workmen's representatives will submit, 
and a ballot is expected to follow. 

At the South Wales Works, Llanelly, on Monday, work was 
not resumed, in consequence of a dispute. It was stated that 
the management wished to do away with some of the old 
hands, and this the mass of the workmen resisted. Mr. Ben 
Tillet’s services are to be solicited, , 


CONTINENTAL NOTES. 


Tue Superior Council of Italian Railways has approved of a 
proposition of the Mediterranean Company (Milan) for the purchase 
of rolling stock to the value of £680, Part of the order will be 
placed abroad, 

THE Bucharest Chamber of C ce is at present occupied in 
organising a commercial museum, the nucleus of which will be 
furnished by the collection that was on view in the Roumanian 
section of the Paris Exhibition. : 

THE proprietor of the Giudecca mills, Italy, Mr. Giovanni Stuchy, 
has presented to the mayor of Giudecca three projects for a bridge 
intended to join the Isle of Giudecca and the town of Venice. 
Two of these projects have been conceived by Mr. Westermann, of 
Zurich, and would cost £10,000 and £26,000 respectively ; the 
third project, which belongs to Mr, Krukenker, of Hanover, would 
cost £30,000, 

THE extensive works in connection with the port of Milan, Italy, 
improvement scheme have been adjudicated to the firm of 
Faccanovi, Galimberti, and Piani, contractors, of Milan. 

Tue Association of Belgian Engineers, Brussels, is at present 
occupied with the consideration of a sch for the development 
of the railway system of the Congo Free State. 

THe Government of Montenegro will adjudicate on 14th inst. at 
Cettigné for the construction of the first of a series of railways 
which it is proposed to build in the Principality. The line in 
question will run from Antivari to Nickschitch—a distance of 160 
kilometres—will be of narrow gauge, and must be finished inside 
four years. 

Tue Austrian Government has just presented a programme to 
the Reichsrath for the improvement of the State railways, and the 
construction of several new lines during the next five years, 
entailing an expenditure of 500 million crowns. Apart from the 
doubling of the line between Vienna and Trieste, 53 million crowns 
will be spent on new lines, 97 millions on the enlargement and con- 
struction of stations, and 644 millions on rolling stock. The 
necessary capital will probably be raised by 4 per cent. Govern- 
ment bonds, 

THE Italian Minister of Railways has approved of a project for 
the introduction of the Saccardo ventilating system in the Ronco 
Tunnel on the Turin-Genoa line. The cost of the proposed work is 
estimated at 217,150 lire. 

THe municipality of Vienna, Austria, has approved of the for- 
mation of a new electric tramway company under the title of 
‘Neue Wiener Strassebahn Gesellschaft.” ‘The company has just 
concluded a contract with the firm Rietschl and Co., for the con- 
struction, inside two years, of a line from the Reichsbriicke to 

ram. ‘The company intends to construct several other lines, 
for which the contracts are still unplaced, The overhead system 
will be principally used. 

THe Municipal Council of Grenoble, department of the Isvre, 
France, intends on the advice of a commission recently formed to 
study the question, to place the concession of lighting the town in 
the hands of private enterprise, 

THE Town Council of Availles-Limouzine, Haute Vienne, France, 
intend to light the town by electricity. A committee has been 
formed in this connection for the.purpose of studying the advisa- 
bility of utilising the Vienne Falls. 

THE Provincial Council of Messina, Italy, have authorised the 
tramway company of Messina to work its present steam services 
by electricity. The transformation is to be accomplished inside 
twelve months. 
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MACHINERY FOR THE MANUFACTURE OF 
BELLEVILLE BOILERS. 


In reference to an illustrated description of some tools 
for the manufacture of Belleville boilers, which we gave 
several weeks ago, Rice and Co., Limited, Leeds, have 
sent us an illustration—engraved below—of a hydraulic 
press made by them for forming the oval lids used in these 
boilers. It is a treble-power hydraulic press, the three 
powers being easily obtained by means of the stop valves 
shown. The actual working of the press is performed by a 
single lever. Automatic stops operating the valve are pro- 
vided, so that the whole or any part of the stroke can be used, 
thus economising water. The machine is fitted with two 
draw-back rams, so as to give a quick return movement, 
enabling it to make from 30 to 35 strokes per minute. The 


TREBLE-POWER HYDRAULIC PRESS 


lids are formed from pieces of flat iron, which are heated and 
placed quickly between the steel dies ; the pressure is put on, 
and the hot metal is immediately squeezed to fill the 
dies perfectly. With these machines the dies last very 
much longer than under a drop hammer, as the steady 
pressure is far less injurious to them than the heavy blow of 
the latter. 


WORKSHOP PRACTICE AT THE BEGINNING OF 
THE TWENTIETH CENTURY. 


THERE was a crowded attendance at the meeting 
of the London Association of Foremen Engineers and 
Draughtsmen, held at Cannon - street Hotel, on 
Saturday, the 2nd inst., when Mr. Ewart C. Amos, 
M. Inst. M.E., read a paper on ‘“ Workshop Practice at 
the Beginning of the Twentieth Century.” The paper 
opened with the subject of American and German com- 
petition, with reference to which the author said that 
our tool makers are fast waking up to the fact that the 
old-fashioned machine no longer meets the requirements 
of modern practice. On the labour question Mr. Amos 
inade some sound remarks, which are appended :—- 


It is now a well-recognised fact that however much we improve 
upon the mechanical operations in any engineering establishment 
there must always remain a certain amount to be done by labour, 
even if it be only that amount necessary to direct and control the 
machines used, and therefore the labour question enters into and 
largely dominates workshop practices and methods, and proper 
recognition of it is essential. It is naturally the subject of much 
controversy, since most writers and those who are actively engaged 
in its solution regard it from one or two points of view, viz., that 
of the employer or employé, and while space prevents its full con- 
sideration here, a brief reference to its salient features may be of 
interest. This is a world of progress towards perfection, however 
such advance may be apparently retarded at times ; and to speak 
of the solution of any great social question such as this is merely 
to refer to the solution in terms of 4 ree, A refusal on the part 
of capital to consider the just demands of labour is as disastrous 
to both as the attempt on the part of labour to restrict output in 
order to avoid a surplus labour market or similar reason. So long 
as the employé—typified either by the individual or by a union— 
demands a restricted output on the one hand, and the employer 
attempts to secure a surplus of labour on the other, a just and 

uitable settlement of the difficulty must remain in abeyance. 
The result so far has been to produce strikes, alike disastrous to 
Pre we and labour, and the country at large outside the particular 
industry affected. For a period capital appears to gain an 
advantage, followed by a similar gain to labour. The idea that 
labour-saving tools are injurious to labour is a fallacy long since 
proved. They are the emancipator, not the destructor, of the 
manual worker, At the present time the labour-saving automatic 
machine is i ly on the increase, but there is no correspond- 
ing diminution in the demand for labour. So long as there are 
ye wanting the bare necessities or even moderate luxuries of 
ife, there cannot be said to be an over-supply ; it is true there 
may be the absence of mears to procure such necessaries or com- 
forts, but when the producer and the thing produced stand in 
their proper relations to each other in repect to the amount given 
to the former in return for his work—whether mental or physical 
~—In = about the latter, the difficulties of over-production 
and surplus labour markets will have solved themselves, Leaving 
for a moment general considerations, let us turn to the various 


aos of payment adopted. Roughly, they may be divided into 
three :— 

(1) Timework, or payment per hour, (2) Piecework, or so much 
per piece, or part, irrespective of time. (3) Premium work, in 
which the workman is assured of his regular wage with the oppor- 
tunity of earning a bonus on all work which he completes under a 
time limit agreed upon, This latter system is subject to various 
modifications, and none of the systems given above takes into con- 
sideration the payment of foremen, managers, draughtsmen, &c., 
who receive a fixed payment by the week, month, or other period, 
with, in some cases, a bonus based on profits. 

‘Timework (1) is the system most in vogue, and, so far as certain 
classes of work are concerned, must always remain so ; for instance, 
in repair shops, or where repetition work does not occur, and it is 
difficult to obtain any standard of time or quantity. It does not 
follow, however, that some participation of profits should not be 
offered to the ordinary time-worker, and this system is, in fact, 
carried out in certain works at the present time. 

Piecework (2). This system has been, and still is, the cause of 
an unusual amount of friction both in this and other countries, 
especially America. So much is this so that employers, even where 
not compelled by the unions, have in many cases abolished it, and 
have substituted. the third system mentioned, viz., that of premium 
work. Before, however, discussing this, it may be interesting to 
note the points for and against piecework. It still exists to a con- 
siderable extent, and in some cases may prove satisfactory, espe- 
cially if, as in America, the fixed price is based on time and a 
quarter, with the further possible reward to the workman, that if 
he can increase the output by devising some new methods, he is 
allowed to continue on the old basis for such a time as will 
enable him to secure a fair reward for the industry and 
ability he has displayed ; after this the price comes down 
again to time and a quarter, and he proceeds as before. 
It must be understood that the increased output is the result of 
devising new methods or improving the tools employed, rather 
than increased physical effort, as whilst the man works no 
harder, he secures for his employer an increased output, which is 
rewarded in the way described. It may be said that the advantage 
thus gained to him is only temporary, but to his employer perma- 
nent ; but, on the other hand, he would be no better off if he con- 
tinued on the old system, rather would he be worse off, since he 
would be without a bonus, Again, the increased output ma; 
necessitate the substitution of new machines and appliances, and, 
whilst the employer may be glad to put these down, yet the capital 
expenditure has to be taken into consideration. This system of 
piecework really approaches the premium system, which will be 
discussed later, and it is difficult to separate the two. As a large 
employer of labour recently said to the writer, even on ordinary 
piecework, if the men fail to make up their regular e they 
expect it to be made up for them, so that it comes much to the 
same thing ; but, as regards ordinary piecework, everything points to 
its general discontinuance in the near future, unless accompanied 
by some form of bonus or guarantee. Piecework, moreover, fre- 
quently induces rivalry and discord amo: the men, besides the 
lowering of the standard of efficiency, alike producing injury to 
the employer and employé. It increases output in certain cases, 
but where it is carried out to any extent, organised labour steps 
in sooner or later, and retaliates by the adoption of some measure 
which limits its effects. The premium system is an attempt to 
reward the best workers in proportion to their efforts, without at 
the same time injuring the position of the less skilful ones. From 
the point of view, however, of those who desire to limit production 
it works more in favour of the employer than of the employé, and 
as an example of its effects the following case may be pro § 

Supposing the amount paid per week in wages is £500, and 

e introduction of the premium system this amount is 
increased to . e@ men gain advance in wages equal to 
20 per cent., but the output of the shop has increased by 40 per 
cent., assuming that the premium paid is an equal division of 
wages on the time saved. So long, of course, as the employer 
can find a market for his increased output, and does not reduce 
the number of his employés, they cannot be said to be the 
losers, since they are co - partners with their employer in 
this increased prosperity ; but the fear on the part of the men’s 
unions appears to be that increased production means restricted 
labour, an attempt, in fact, on the part of the employer to produce 
a surplus labour market, by means of which he can dictate what 
wages shall be paid. As already stated, here lies the root of the 
question. In connection with piecework and premium work, it 
may be interesting to refer to opinions held by different eminent 
firms. About three years ago some firms in the North of England 
came to the conclusion that piecework in that part of the world 
was on a very unsatisfactory footing, and decided to abolish it. At 
the beginning of this year, however, one large firm with whom the 
writer is acquainted adopted a system of premium payment with 
their machine work. This has proved, as far as it has gone, to be 
a very satisfactory step. The premium paid to the men is based 
entirely upon the amount of time they save as against the esti- 
mated time allowed for the work, and once fixed, the time allowed 
for the work is not altered unless alterations are made to the 
machine on which the work is done which would considerably 
modify the time of the operation. However, like all systems of 
piecework, it entails a very considerable amount of care and experi- 
ence in making the estimate for the time to be allowed on an 
operation which has been previously done on a time basis. The 
premium system is one which is very difficult to adapt to hand 
labour, such as fitting and erecting, and they are gradually intro- 
ducing this as they feel their way. A well-known London firm, 
who be on principle of piecework, are obliged to admit its 
serious drawbacks in actual practice under certain conditions. In 
a general way they consider piecework to be the fairest and most 
satisfactory way of remunerating workmen, but there are many 
things to be considered. In the first place, with new designs it is 
impossible to fix a fair piecework price. The first lots have to be 
produced in small quantities and without the best appliances, and 
must entail more skill and labour than when the design has proved 
a success and can be put through in large lots. Such a difficulty 
could be met by changing the price whenever the conditions 
changed, but unfortunately there is a rooted objection among work- 
men against change of piecework prices, and it is manifest that it 
must appear to them that the quicker they work the lower the price, 
and encourages them to hang out on the work to avoid reductions. 
This is done very cleverly at times and is very general everywhere. 
Another great evil in piecework is that the most skilful men are 
required to do the new and odd jobs referred to above ; and as 
these are done by day work the result is that the skilful man gets 
day rate, whilst another man who can only do repetition work 
earns much higher money piecework. 

Yet another illustration may be given. In this shop for a lo 
time, piecework and day work have been combined, and uhel 
fairly well but for the fact that there is always a chance of error 
and actual misappropriation unless the day work is very strictly 
checked. Recently, however, a bonus system has been adopted, 
whereby the men share equally in the benefits arising out of the 
saving effected by greater push and better methods, This is done 
in two ways, (1) by computing, by experience or otherwise, the 
time necessary to do a job, adding 30 per cent. to this, and sharing 
any saving with the men. If no saving is made below that at 
which the original time was set, the men would get 15 per cent. 
The system works well, because it removes all temptations to re 4 
reducing -_ when the men are earning good money, and whic 
often has been the cause of suspicion in the minds of the men, and 
of regulating the speed so as to just earn so much bonus as will not 
attract attention and cause the prices to be lowered. It has the 
advantage that if mistakes are made, in the first instance, in the 
rate set the error is reduced by one-half. It is also not necessary 
to have a whole series of prices for men at different rates of pay. 

The same works have also adopted the one-break-day, namely, 
the men start after they have had their breakfast at ) Paar and 
only stop again for their dinner, Under these arrangements they 


work oe per week, and each man who makes full time 
during the week receives 1? hours bonus for doing so. This 
arrangement was only started on October Ist, but there is an 
immense improvement already on the time made all through this 
shop. The one-break-day is in many ways advantageous, as there 
is the saving of the loss of time stopping at the breakfast hour, and 
the saving incidental in not having to warm up engines and steam 
pipes; the men also have only got to waste time twice aday taking 
off and putting on their coats instead of three. 

In concluding these remarks on the effect of the labour element 
in modern manufacturing, the writer wishes to emphasise two 
aspects of the case, although they are at the present time the 
subject of much controversy :—(1) That so long as combinations, 
either on the part of master or men, continue to be necessary, 
they should be used for the pu of settlement of disputes 
rather than for forcing either side into unfair positions. That 
whilst the men’s unions are justified in protecting their members 
from over and incapacitating exertion, they should not attempt to 
secure a limited output, since this is almost without exception 
contrary to all economic conditions, and is never likely to achieve 
itsend. Again, whilst such unions are formed for-the purpose of 
obtaining as high a wage for their members as — ue regard 
should be had to the conditions existing and the more general 
acceptance of a sliding scale that works both ways, instead of with 
only an upward tendency, might encourage the employer to terms 
of greater ape in times of prosperity. (2) That the em- 
ployer, on the other hand, should pay the highest wages possible, 
consistent with the market conditions, without waiting to be 
forced either by the unions or by scarcity of labour. That- the 
environment in which the employé is expected to work should be 
in harmony as far as possible with those hygienic conditions that 
the employer himself usually enjoys, viz., fresh air, light, warmth, 
and cleanliness. Since, even supposing he provides these con- 
ditions for no higher motive, it is a well-known fact that the 
capacity for output of the human machine varies directly with the 
presence or absence of these conditions, and still more is this 
true if the men are in possession of a wage which not only relieves 
them of anxiety as bread-winners, but is also a fair return for 


their exertions. 
(To be continued.) 


THE INSTITUTION OF JUNIOR ENGINEERS. 


At the meeting of this Institution, held at the Westminster 
Palace Hotel on March Ist, the chairman, Mr. Percival Marshall, 
residing, a paper was read on ‘‘Carburetted Water Gas,” by Mr. 
Samuel Cutler, jun., M.I. Mech. E., Member, of Millwall. 

After briefly reviewing the progress of the carburetted water-gas 
industry since its introduction into this country in 1891, the pect a 
proceeded to indicate a few reasons why the system had been 
adopted as ar auxiliary plant in conjunction with coal-gas 
apparatus for the production of illuminating gas, the principal 
being the prevailing scarcity of cannel, which had been extensively 
used as an enricher to increase the illuminating power of the 
gas obtained from common coal to a degree prescribed by the 
statutory standard. The importation of cheap carburetting oils 
rendered the process of carburetted water gas an economical one, 
and many plants were installed. It was soon found the system 
was possessed of several advantages, which led to its fairly 
extensive use. The principal features of the plant were, the 
independence of labour, rapidity of production, utilisation of a 
large portion of a by-product of the coal, viz., coke, assistance in 
the prevention of naphthalene deposits, smaller capital cost, and 
reduced area for accommodation of the apparatus. It was not 
surprising that engineers in the United States, where there are 
vast oil supplies, should be the first to evolve a practical plant, and 
of the many types tried the ‘‘ Lowe” apparatus had met with 
most favour, and fermed the basis of most of the present-day 

lants. 

' With the aid of diagrams the method of manufacture was then 
described, the complete apparatus necessary for the production and 
purification of the carburetted water gas being illustrated. The 
manner in which the raw gas-making materials, water, carbon, 
and petroleum became transformed into the finished illuminating 
gas, was traced from stage to stage, and the chemical reactions 
occurring in the generator, and analysis showing the various 
changes in the composition of the gas in the course of its passage 
through the different vessels of the plant, were included on a 
sectional diagram of the generating portion of the apparatus. 
Special reference was made to the constituents, carbon monoxide 
and carbon di-oxide. In the year 1897, at which time twenty 
companies and eleven corporations had installed plants at their 
works, the Home-office instituted an inquiry as to the unlimited 
use of agas containing 30 per cent. of carbon monoxide, on account 
of its well-known toxic properties. “The result was a recommenda- 
tion for restricted use, but at present no legal limit had been 
enforced. English gas companies, however, did not desire to, or 
rarely did, exceed a limit of more than 30 to 40 per cent. of water 
gas in their total production. In America, on the other hand, 
over 70 per cent. of the total gas consumed was pure carburetted 
water gas, 

Various details of the plant were next considered, including the 
method of dealing with the effluents from the washers, and the 
separation of tar—a process attended with some difficulty, owing to 
the slight differences in the specific gravities of the liquids. A 
safety gear, a model of which was exhibited, was described. By 
means of this gear the operator was enabled to perform in — 
sequence the various changes of valves from “‘run” to “‘ blow,” 
and vice versd. 

The question of oil was next entered into, and it was pointed 
out that as the cost of this ingredient formed over 60 per cent. of 
the total cost of the gas, it was of great importance to obtain 
from it the highest possible duty. The author, in conclusion, 
referred to the present position of carburetted water-gas in relation 
to the coal-gas industry. The enhanced prices of oil had restricted 
somewhat the use of the system as a means of producing the gas 
as economically as coal gas was obtained ; the value of the process 
was therefore exemplified more in collateral advantages. That 
companies and municipal corporations were still adopting and 
extending the process indicated that the benefits to be derived 
from its introduction were unmistakeably definite. 

A discussion ensued, and a vote of thanks having been accorded 
the author, the proceedings closed with the announcement of a 
visit, arranged in connection with the paper, to take place on 
March 9th, when the Southall Station of the Brentford Gas Com- 
pany would be open for inspection, including the plant for the 
manufacture of carburetted water gas. 


Tue INsTiITUTION OF CIvIL ENGINEERS: GLASGOW ASSOCIATION 
or StuDENTS.—The sixth general meeting of the current session 
was held in the Institution Rooms, Bath-street, Glasgow, on the 
4th inst., Professor Archibald Barr, D.Sc., M. Inst. C.E., presiding, 
when Mr. John Brown, Stud. Inst. C.E., read a — on ‘ Pre- 
liminary Investigations relative to a Water Supply.’ e paper first 
dealt with the question of average daily consumption, and showed 
how it was affected by the character of the district which it was 
proposed to supply with water, the habits of the population, by 
the trades carried on there, and even in this country, where 
summer is little more than a name, by the climate. Proceeding, 
the author showed how industries, feuing, travelling facilitics, and 
even the water oy pers tend to cause changes of population 
and this required to be taken into consideration in drawing up a 
scheme for the water supply of a town or district. The choice of 
a source of supply and the conditions which govern the choice, 
particularily the quality and quantity of water, and the cost at 
which the supply might be obtained, were matters then dealt 
with, A discussion followed, . : 
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THE MUTINE’S STEAM RIALS. 


Tuer Mutine, sloop, temporarily in charge of Commander | 
R. G. Gregory, of the Sheerness Dockyard Reserve, has suc- 
cessfully completed her thirty hours’ steam trials at three- 
fourteenths and five-sevenths and full horse-power—1400— 
the particulars being as follows :—Three-fourteenths horse- 
power—Draught of water, forward, 10ft..2in.; aft, 13ft.; 
pressure of steam in boilers, 170°2 lb.; in engine-room, 
168-4 lb.; vacuum, 27°15in. ; revolutions, 122-1 per minute ; 
indicated horse-power, high, 110-2; intermediate, 84:1; low, 
135°5; total, 329°8 indicated horse-power; coal consump- 
tion, 1°87 lb. per indicated horse-power per hour; speed, 8°1 
knots. Five-sevenths horse-power—Draught of water, for- 
ward, 10ft. lin.; aft, 12ft. llin.; pressure of steam in 
boilers, 198-7 Ib. ; ditto in engine room, 195°5 lb.; vacuum, 
28°O8in.; revolutions, 181 3 per minute; indicated horse- 
power, high, 347°9; intermediate, 291°9; low, 401°1; total, 
1040-9 indicated horse-power; coal consumption, 1°72 Ib. per 
indicated horse-power per hour; speed, 12°2 knots. 

Subsequently the eight hours’ full-power natural-draught 
trial was carried out with complete success. The particulars 
taken from the engine-room log are as follows :—Pressure 
of steam in boilers, 225°21b.; pressure of steam in engine- 
rooms, 215°61b.; air pressure, ‘17in.; vacuum, 26°4in. ; revo- 
lutions, 206°5; mean pressure, high, 90°3; intermediate, 
31°1; low, 16°67; indicated horse-power, high, 483°9; inter- 
mediate, 428-8 ; low, 577°9; total, 1490°6; speed by patent 
log, 14°55 knots per hour; speed on the measured mile, 
13°74 knots per hour; coal consumption, 1°631b. per indi- 
cated horse-power per hour. The trial was satisfactory in 
every respect, and the horse-power indicated was 90°6 in excess 
of the contract with Laird Brothers, of Birkenhead, who 
built and engined the ship. Mr. R. H. Andrews, chief engi- 
neer of Sheerness dockyard, watched the trial, together with 
Mr. P. Marrack, R.N., who represented the Admiralty. Mr. 
S. W. F. Morrish, of the Director of Naval Construction’s 
Department at the Admiralty, and Mr. Purkis, Admiralty 
overseer, who has watched the building of the Mutine, were 
also present. Commander R.G. Gregory was in charge of 
the ship. 

The gun-mounting trials of the Mutine have been success- 
fully carried through, under the superintendence of the staff 
of the Sheerness School of Gunnery. The sloop is equipped 
with six 4in. and four 3-pounder quick-firing guns, and two 


LAUNCH OF FOUR SHIPS OF WAR. 


No less than four ships of war have been launched since 
our last issue, these, taken with the three which we illustrated 
last week, making upa total of seven war vessels launched in 
less than a fortnight. At one time it was anticipated 
that the four vessels would be launched on one day, Tues- 
day last, but, as a fact, only three were launched on that 
day, the fourth being sent into the water on Wednesday. 
The postponement was due to there being a gale of wind at 
Portsmouth, where the Kent was to have been launched. The 
names of the other vessels are the battleship Montagu, built 
at Devonport ; the battleship Albemarle, built at Chatham ; 
and the cruiser Drake, at Pembroke. The launches in each 
case were carried out.most successfully. There is no need 


for us to go deeply into descriptions of these new additions | 


to our fleet, for we have on former occasions minutely de- 


scribed vessels of similar class. Thus, the Albemarle and the | 


Montagu are of the same design as the Russell, described in 
our last issue, each being of 14,000 tons, 405ft. long, 75ft. 6in. 
beam, and 26ft. Gin. deep, and having 18,000 horse-power on 
natural draught. The armoured cruiser Kent is similar to 


the Essex, described in our issue of October 12th last. Her | 


length is 440ft., beam 66ft., and depth 24ft. 6in.; indicated 
horse-power, 22,000. The armoured cruiser Drake was illus- 
trated and described in our issueof December 15th, 1899. She 
is 500ft. long between perpendiculars, 71ft. broad, and of 26ft. 
normal draught. Her horse-power is 30,000. 


THE BELLEISLE. 


| and a in. turtle back will bé substituted. This will reinforce 
| the 4in. and 6in. plates in places—elsewhere it will be behind 
| unprotected sides, as the ship will be submerged sufficiently 
for the old belt to be under water. This will afford a 
very valuable experiment. We build all our armoured 
ships on the principle of a deck behind the belt, but its 
virtues are, so far, absolutely theoretical. No experiments - 
to our knowledge—have ever been carried out as to its value, 
despite the fact that a majority of naval officers tend to 
regard it as an over-rated system. The French, who 
used it long before we thought of it, subsequently aban- 
doned it, and though they are since reported to 
| be using it again, it is probably taken on faith from 
us. Germany and America also have very slowly 
| adopted the idea. Neither of these countries can compare 
| with France in naval architecture; and there is an idea 
abroad that F'rance has experimented in the matter. The 
| French do more experiments in six months than we do in 
| three or four years. In theory the inclined deck behind the 
| belt is excellent, and nothing should be able to get through 
| it. So far so good—the real problem is that the projectile 
| has got through the side, and made a bad hole. Also it is 
| inside the ship, and that is a serious matter. 

The virtue of deck protection, pure and simple, will also be 
| tested. As, all told, the world has built several hundred 
| cruisers on this system, it is, perhaps, time to try and gauge 
| its value. It seems, however, to have been left to the much- 
| abused British Admiralty to think of this. 


| 


CHARGES FOR ELECTRIC LIGHT. 


Tue preparation of the Belleisle for the next series of | A CONFERENCE washeidat the Board of Trade on Wednesday, 
experiments, long ago completed according to popular | with reference to the proposal of the Board of Trade to reduce 
rumour, has at last commenced. It began on Saturday week. | the maximum charge for electric lighting from 8d. to 6d. per 


Maxim guns. Having passed through the whole of her trials 
without the slightest hitch, she will at once be completed for 
commission. A reproduction of a photograph of this smart | 
little vessel is engraved above. The Mutine will be employed 
as a training vessel and has full sloop rig. 


The following is the programme, which will take two orthree | 
months to complete :—On the port side, plates of 4in. Krupp | 
armour, similar to that supplied for the Essex class, will be 
placed. On the starboard side, 6in. Krupp armour, identical 
with the Drake’s plates. These plates will run along the 
lower deck for some distance both before and abaft the 
redoubt, which will not be interfered with under present 
arrangements, though a scheme of covering this old armour 
with a 2in. nickel skin has been mooted. Experiments with 
such armour would be valuable as an index of the utility of 
renovating old battleships. Germany and Turkey have done 
= to ships, but no actual tests of its value have ever been 
made. 

The old flat armoured deck of the Belleisle is being removed, 


unit. Representatives of a number of local authorities and 
electric light companies and others appeared to oppose the 
reduction, while the London County Council supported the 
reduction. 

Sir Courtenay Boyle, who presided, after several delegates 
had addressed the conference, said the Board of Trade were 
most anxious that every facility should be given to encourage 
in the best way possible the development of electrical science 
and electrical distribution. The decision of the Board would 
be this :—That it would not be a hard-and-fast rule to reduce 
the 8d. per unit to 6d., but where good cause could be shown 
for an 8d. or 7d. maximum, with or without the sliding scale 
arrangement, the Board would take into their careful con- 
sideration the representations made to them on that behalf, 
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THE INSTITUTION OF CIVIL ENGINEERS. 


THE ROTARY PROCESS OF CEMENT MANUFACTURE, 


1, the ordinary meeting on Tuesday, February 26th, Mr. James 
President, in the chair, the paper read was ‘‘The 
Rotary Process of Cement Manufacture,” by Messrs. W. H, 
Stanger, M. Inst. C.E., and B, Blount, Assoc. Inst, CE. : 

This paper described .the rotary process of manufacturing 
cement, which presented the advantages that the operation was 
conducted continuously and mechanically ins of inter- 
mittently and by the aid of much hand labour, and that the 
product was better and more uniform than that obtained by the 
old method. By this process it was possible to approach the 
theoretical ratio of acids to bases represented by the equation 
__ 8, and to obtain a cement which was stronger 
S10, + 
and sounder than the best n a prepared by 
discontinuous processes. The output per unit of plant was more 
than double that of the best fixed kilns, and the consumption of 
fuel was smaller ; a cheaper class of fuel, viz., small coal instead 
of coke, could used. Various forms of fixed kilns were de- 
scribed and discussed, and their merits and defects were pointed 
out. The history of the evolution of the rotary kiln was traced. 
The earliest practicable form of rotary kiln had been invented by 
the late Frederick Ransome, Assoc. Inst. C.E., who burned 

wdered raw materials in a revolving cylinder heated internally 
e producer gas. His chief object had been to produce cement 
already ground, but this had ily failed b powdered 
raw materials agglomerated during burning ; the process had not 
been scacenstel Upmatiel the clinker produced adhered to the fire- 
brick lining of the kiln, and ultimately destroyed it, and because 
a high and regular temperature could not be maintained by pro- 
ducer gas without the use of regenerators ; when these were used 
they became choked with dust from the materials in the kiln. 

The next important improvement in the rotary kiln had been 
effected by Mr. Wilfred Stokes, Assoc. Inst. C.E., whose apparatus 
presented many features of interest. In this slurry was dried on 
adrum heated by the waste gases of the kiln. e kiln itself 
was heated internally by producer gas, and the hot clinker 
was passed down a cooling cylinder, where it heated the air used 
in burning the producer gas ; thus its heat was regenerated. The 
apparatus had worked well save for the corrosion of the fire-brick 
lining by the clinker and the spony bra controlling the tempera- 
ture. Various forms of lining had n tried, including bauxite 
bricks, but without complete success, 

The percentage of coal needed to burn raw materials to cement 
clinker was computed under various stated conditions. The cal- 
culated: minimum quantity amounted to 8°23 per cent. on the 
weight of the clinker when dry raw materials were used and the 
waste gases escaped at 300 deg. Cent.—572 deg, Fah. _When the 
raw materials were in the form of slurry containing 40 per cent. of 
water, the calculated minimum quantity was 19°40 per cent. with 
the waste gases at 300 deg Cent.—572 deg Fah.—and 17°01 per 
cent. with the waste gases at 200 deg. Cent.—392 deg Fah. 
Tables were given showing the allocation of the heat to the per- 
formance of the chemical reactions necessary to produce clinker, 
to the heat lost in the clinker and in the waste gases, and to the 
drying of the slurry when wet raw materials were being dealt with. 
This last-named item was large, being nearly 50 per cent. of the 
total quantity of heat requisite. 

The successful development of the rotary process in America 
had been aided in great measure by the ch of petrol in 
that country. The difficulty of obtaini and maintaining a high 
and uniform —— disappeared when oil was substituted for 
producer é lining trouble had remained except in one case 
where it been completely overcome. The largest and most 
complete installation of rotary kilns was that at the works of the 
Atlas Cement Company, of Northampton, Pennsylvania, which 
had beer! examined by the authors in 1898. The output of this 
works was between 8000 and 9000 tons per week, i.¢., about four 
times the amount of most large European works, and the whole 
quantity was obtained from rotary kilns, There were at present 
_—— kilns in savin, and forty-eight were about to be 
added, nearly doubling the output given above. The whole of 
this plant was on the rotary system invented by Messrs. Hurry 
and The raw materials used by the Atlas Company were 
a calcareous shale and a limestone. ese were crushed, dried, 
finely powdered, and fed mechanically into rotary kilns, The 
kilns were steel cylinders 60ft. by 6ft. 6in., set on a slight incline 
and capable of being rotated by suitable gearing. The fuel was 
— coal driven in A a blast of air through an injector 

urner at the lower end the kiln. An intensely hot tame, 
readily controllable, was thus produced, and heated the raw 
materials introduced at the upper end of the kiln, and caused to 
travel downwards in a direction opposite to that of the blast. The 
materials were thus heated systematically, and at the lower end 
of the kiln near the burner became converted into clinker. This 
fell into a rotating cylinder lined with fire-brick, through which 
passed a current of air serving to feed the coal dust flame. A 
great part of the heat of the clinker was thus regenerated. The 
clinker was then roughly crushed between rolls which worked 
under a spray of water and passed through a final rotating cooler 
into pads ay by which it was conveyed to stock boxes over 
the grinding plant. Huntingdon mills were used for the whole 
of the grinding plant, whether for raw materials, powdered coal, 
or clinker. From the crushing of the raw materials to the 
storing of the finished cement no hand labour was employed, all 
conveyance, distribution, and transmission being done mechanically. 
The fire-brick lining of the kilns was protected by a layer of clinker 
which was perfectly effective. The crushing, watering, and cool- 
ing of the clinker had the effect of maturing the cement, and 
storage and a#ration usually 'y for tt made by the old 
process were abolished. Tests and analyses of the cement showed 
It to be of high quality and perfectly sound. The cost of manu- 
facture did not exc 12s, 6d. per ton, as inst an average of 
20s, for cement made on the old system. he process could be 
applied with success to wet raw materials, and a large plant for 
treating these was now being erected in this country. hen wet 
raw materials were used they were pumped in the form of slurry 
into the ys part of the kiln, which was then unlined, and were 
dried by the waste heat of the furnace gases, In other respects 
the process was identical with that using dry raw materials. A 
table of comparative costs of the old and new systems was given, 
which j ed the conclusion that the complete replacement of 
fixed kilns by a well-devised rotary system would take place in 
Europe as it was already occurring in the United States, 


+, 


MEETING OF STUDENTS. 


On Friday, February 22nd, a paper on “ Automatic Coupling ” 
was read by John Lionel Cridlan, Btud, Inst. C.E. The po 
stated that during the last thirty years there has been considerable 
agitation from time to time for the introduction of an improved 
method of coupling railway vehicles, in order that the loss of life 
and the accidents to shunters might be reduced. In this paper 
statistics are quoted in reference to accidents in shunting opera- 
tions, and an attempt is made to group the accidents under 
separate heads, ee oe different ca and to what extent 
automatic coupling might be expected to reduce the number. The 
opinion of the late Sir Francis Marindin, as stated before the Royal 
Commission, is quoted to show how.automatic coupling would 
probably reduce accidents, not only ‘in actual coupling, but in 
shunting operations enerally, 

. The results of legislation making automatic coupling compulsory 
in America are discussed,.and statistics relating to the railways of 
the United States during recent years are compared with corre- 
sponding particulars of British railways, 

ree representative couplers are in detail :—(1) The 


Janney, having a “ bn ” method of locking ; reference is made to 
the means adopted for preventing the pin from ‘‘ creeping” and 
releasing the knuckle... (2) The Buckeye, which is used in Great 
Britain on vestibule-carriages, has a ‘‘ block” arrangement of 
locking ; unlocking is effected from the side of the vehicle by 
means of a handle attached to a connecting chain. (3) The Tower 
has a locking bolt of an inverted ‘‘ L” shape, specially designed to 
throw open the knuckle at the same time as it unlocks it. This is 
an important feature, as it avoids the necessity for men to go 
between the rails to open knuckles, 

American rolling stock is much heavier than that of British 
railways, and runs invariably on bogies, whilst almost all British 
goods wagons are carried on a rigid wheel base. A coupling for 
use with the latter requires to be much more flexible than one for 
the former. Further, American cars have no side-beffers, sufficient 
allowance for buffing action being made in the coupler itself ; but 
in the lighter stock of the United Kingdom much greater allowance 
must be given. The buffing in the two systems being taken in 
different places, it follows that the construction of underframing is 
different, and expensive alteration would be necessary before 
American couplers could be fitted to British rolling stock. 

Although are automatic couplings specially designed to 
meet British requirements, few facilities have been given for testing 
them on the railways. There are several, however, which have 
undergone ‘‘ yard” tests quite satisfactorily, but the further 
practical test of actual service is required. The one that is 
atte a the best known of these is that designed by Mr. Brockle- 

urst, who has devoted considerable attention to this question. 
This coupling is described and illustrated, and one which has been 
designed by the author and a friend, and which has recently had 
an encouraging trial at York, is also described. Both these 
couplings have been designed chiefly with a view to use on wagons. 

During the last two or three years, Mr. Laycock, of Sheffield, 
has introduced and adapted for use on British passenger carriages 
the American Buckeye coupler, in combination with the American 
vestibule carriage. When two carriages having this coupler are to 
be connected, it is first necessary to put the buffers out of action ; 
the arrangement by which the employment or non-employment of 
the buffers is effected is explained and illustrated. e automatic 
coupler is fitted to an ordinary drawhook, which comes into use, 
when necessary, for coupling to a carriage having the ordinary 
screw coupling. 

In conclusion, the cost of fitting automatic couplings is briefly 
discussed, 


LIGHT LATHES AND SCREW MACHINES.* 
By Mr. JoHN AsH¥oRD, Associate Member, of London. 
(Concluded from page 223.) 
ing paragraph (e).—Several devices have been introduced 
for obtaining the double action with one motion. One of these is 
illustrated in Fig. 85. Herbert's gear, already illustrated in THE 
ENGINEER, was described. 


TurRRET LATHES. 
In the earlier days of engineering, e quantities of similarly- 
turned articles were not, as now, requi ; therefore, the type of 


machine evolved at that time was one that could be used fora 
variety of work, and the chief object sought was general adapta- 
bility. When the need arose for the production of many similar 
articles at low cost, manufacturers, adapting the machine to their 
requirements, fitted stops to the slides, so that unskilled labour 
might successfully do the work of turning ; but, to produce a com- 
plete article, this often meant a number of chuckings. This system 
of working may still be found in some factories. As a further 
improvement on such a method, the turret form of tool holder was 
introduced, and that developed into the type of turret lathe with 
which we are now familar. It will thus be sesn that the modern 
turret lathe is purely a development of the turning lathe brought 
about by the necessities of modern manufacturing. The require- 
ments of this type of lathe have already been set forth in para- 
graphs (<) to (0), and will now be further considered. 
Chucks for turret lathes.—There seems to be some difficulty in 
designing a chuck which shall comply with all the requirements of 
man (i), especially when the to be operated upon is over 
in. in diameter. The usual thing is some form of collet chuck as 
Fig. 36, together with which is combined a device for obtaining a 


== 
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mechanical advantage and secu.ing a tight grip. The most 
favoured method of operating collet chucks is by the combination 
of a pair of bell cranks with a sliding cone. The Wolseley, Herbert, 
Cleveland, Hartners, and Brochie systems were illustrated. Other 
methods are by a system of wedges, by modification of the toggle 
joint, and by differential screws. e combination of wedges 
1s, well exemplified in the Pittler chuck, where there are three 
me arranged in series, together with a rack and pinion, 


* The Institution of Mechanical Engineers. 


powerful chuck of simple form has been adopted by the | Parts, 


Wolseley re in which toggle joints are introduced to get a 
tight grip, Fig. 38. 

That applied by Ward—Fig. 39—to their larger type of turret 
lathes is a combination of toggles very similar to that introduced 
by Jones and Lamson in their flat turret lathe. The chief fault of 
most of the collet chucks is that the actual movement of the collet 
is small ; and, moreover, as they must be moved to a given point 
to lock themselves, they allow of little variation in the size of the 
stock used. Consequently, as ordinary rolled stock of large sizes 
varies considerably in diameter, these chucks at times give 
trouble. The above-mentioned differential screw chuck locks 


Fig.39.—Chuck for 9-inch Flat-Turret Lathe (Ward) 
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itself in any position, thus allowing greater variation in the size of 
the stock than the others, and therefore more nearly approaching 
the requirements of paragraph (7). 

Stock feed.—With regard to (7), the feeding forward of the stock 
quickly, yet without shock, isa matter of importance. For light 
stock a cord and hanging weight are satisfactory ; but when a 
weighty bar of metal is to be fed forward, the inertia of the bar is 
too great for such an arrangement to operate quickly yet without 
shock, so either a hand or power-feed is necessary. Designs of 
hand-feed and various power-feeds were shown. 

Turrets.—With regard to paragraph (/), respecting the design of 
tnrrets, the author holds the opinion that the tendency in the 
construction of turret lathes has been to place too narrow a limit 
upon the possibilities of the machines, This limit is occasioned by 
the type of turret and the consequent form of tools that have been 
necessary, the possible length of work being too short and the size 
of the cut too small. Here the Jones and Lamson turret lathe, 
already fully illustrated in THE ENGINEER, was described. The 
rlead-giren by Jones and Lamson has been followed directly by 
Ward, the latter design having some important improvements, 
the chief of which is the feed-change ism already described. 
The automatic traverse is by a lead screw that may receive forty 
different speeds relative to the spindle. 

The Swedish universal turret has the turret rotating about a 
horizontal axis, which is mounted upon a cross slide. ith this 
turret there are independent stops for each tool brought into 
position automatically by the same movement which rotates the 
turret. 

Inclined turret lathes have been designed for working upon large 
castings. Each of these are new tools, in which the details of 
design seem to comply with all of the requirements of turret 
lathes oe ag paragraph (0), which does not apply to this type 
of machine. The work usually turned upon these machines often 
necessitates the use of long overhanging tools, such as boring 
bars, reamers, &c. The turret is therefore set over into an 
inclined position that these long tools may clear other parts of 
the machine. 

Turret traverse.—Paragragh (m) requires that provision should 
be made for both quick and steady motions. For light turrets a 
lever or a rack-and-pinion motion, with capstan handles, may be 
satisfactory ; but when getting to heavier work some other means 
of traversing the turret must be introduced. For this purpose 
worm gearing is very useful when applied to heavier types of 
turrets that have hand traverse, as it enables a steady motion to 
be given. For still heavier machines, power-operated ~——e 
gear—such as those described—becomes a necessity, together wi 
some form of automatic tripping mechanism. It is rarely, how- 
ever, that we = a — traversing gear introduced for 
the purpose of changing the tool positions. 

slide.—With regard to the requirements of paragraphs 
the cross slide referred to is of simple construction, suitable ~ 
the lighter types of turret lathes, in which all screwing ma 
done with dies, and the forming operations are simple. When, 
however, the cross slide is intended to act as a chasing saddle, 
its construction must be modified and its length made greater. 

Leader screws.—Paragraph (0) refers particularly to brass-work- 
ing turret lathes for making such things as brass fittings, upon 
which much screwing has to be done. The practice in the past 
has largely been to provide a rocker-shaft at the back, with a 
chasing arm, the traverse of which is derived from a short leader 
screw on the tail end of the spindle ; but the threads so produced 
often vary considerably in size owing to the spring of the arm. 
Dies are often out of the question, on account of the weakness of 
the material worked ; therefore it seems to be the best practice to 
use a chasing saddle with leader screw in a suitable position for a 
release nut to mesh with it. By using different screws for the 
various pitches, the wear will be distributed over a number of 
screws ; and, moreover, the screws being short, they are not very 
expensive to replace when worn. This is the practice of several 
firms making turret lathes for this class of work. 


Automatic ScREW MACHINES, 
Headstocks.—With regard to (p), the stock-feed, as used on 


tion to the screw machine, and it usually takes the form of a tube 
with a spring nose-piece carrying the stock, and to which move- 
ment may be given by a cam motion. The variation in spindle 
speed should be such as will suit different kinds of material of all 
sizes within the machine capacity ; but there is difficulty in getting 
a sufficient number of changes, consequently, as a rule, two speeds 
only are introduced, one suitable for turning at the larger sizes 
and the other for screwing with adie. It is thus evident that if 
the machine is put upon brass of a size smaller than its maximum, 
the economy is doubtful. A discussion of either of the paragraphs 
(q)~ (7), (s), is scarcely possible without touching upon matters 
affecting the others. 

Automatic turret.—These are arranged on two general systems. 
in one of these the turret has a definite and con.plete range of 
motion, without the possibility of variation, through which it 
passes for each tool-place, and usually there is a special mechanism 
with driving gear and cam motion to operate it. In the other the 
turret motion is variable from nothing to its maximum, without 
any special operating mechanism, its movements being derived 
from a cam drum placed on the same cain shaft, which serves the 
other parts of the machine. 

Each of these systems has its special advantages. The former, 
for instance, makes it possible to have a central thrust on the 
turret, which is usually mounted on a horizontal axis, and the con- 
trolling cam is easy to set. In the latter there are fewer wearing 
and it is simple in construction, but the cams require more 
skilful setting to work at their best. Thereis, however, the further 


advantage that, as the turret does not require to go through its 


turret lathes, requires some degree of modification in its adapta- . 
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full traverse for every tool-place, whether desired or not, there 
may be'less idle time and less wear and tear. . 

With regard to paragraph (s), this paragraph expresses the need 
for rapid change of tool position during such time as the tool is not 
actually cutting, so that the idle time may be reduced to the 
shortest possible.. When considering this the question naturally 
arises, What different speeds of tool motion are necessary? To 
get the most satisfactory work from automatic screw machines, it 
is undoubtedly necessary that there should be a very quick speed 
for change of position ; that it should be possible to change the 
rate of tool feed to a reasonable extent; and that the means of 
making the changes should be simple. Various full automatic 
screw machines were then described. 

It will be readily acknowledged that the capstan lathe is an 
evolution from the ordinary lathe, and that the full automatic 
machine is a continuation of the same process. Moreover, the 
author would suggest that i h as the lathe developed 
from small to large sizes, and its range of action increased by the 
modification of the capstan with the method of traversing it, so 
may the full automatic machine develop to do work of much 
increased size. 

In conclusion, the author desires to state that it has been his 
effort so to build up this paper, and to bring out the various points of 
importance in the construction of light lathes and screw machines, 
that they may readily be grasped for discussion. He also ventures 
to reiterate the hope that the discussion may hinge upon the details 
of design, and that suggestions for improvements and future 
development may be put forward. 

The paper is illustrated by 32 plates and 39 figures in the letter- 
press. 


INTERNATIONAL ENGINEERING CONGRESS, 
GLASGOW, 1901. 


AN International Engineering Congress will be held in Glasgow 
during the first week of next September. It is thought that many 
engineers will willingly avail themselves of an opportunity of visit- 
ing the International,Exhibition, which is to be.open in Glasgow 
during this summer, and at the same time participating in such a 
Congress. The first steps towards the organisation of this meeting 
of engineers, representative of all the chief branches of engineering 
practice, were taken by a committee appointed by the Institution 
of Engineers and Shipbuilders in Scotland. A London Committee 
was formed to assist and advise in the organisation, and the idca 
has been heartily sepported by the leading engineering institutions 
of Great Britain. e enclose a draft outline of a provisional pro- 
gramme which indicates the scheme of organisation and the sco 
of the work intended to be undertaken by the Congress. e 
meetings for the reading of papers will, by the permission of the 
University Court, be held in the University Buildings, which are 
in immediate paw to the Exhibition, and arrangements are 
being made whereby members of the Congress will have the right 
of free entry to the Exhibition during the Congress week. Papers 
will be read and visits made to works on Tuesday, Wednesday, 
and Thursday, September 3rd, 4th, and 5th, and special excursions 
to places of interest will be arranged for Friday, September 6th. 
These dates are considered the most generally suitable, especially 
in view of the fact that the British Association for the Advance- 
ment of Science will meet in Glasgow during the week immediately 
succeeding that fixed for the meetings of the Congress. 

SECTIONS. 

The following are the sections and the office-bearers nominated, 
or the institutions which have been invited and have decided to 
take charge 

Section I.—Railways.—Chairman, Sir Benjamin Baker, K.C.M.G., 
F.R.S.; honorary secretary, R. Elliott Cooper, 8, The Sanctuary, 
Westminster, London, 8.W. 

Section IT.— Waterways and maritime works.—Chairman, Sir John 
Wolfe Barry, K.C.B., F.R.S.; honorary secretary, L. F. Vernon- 
Harcourt, 6, Queen Anne’s-gate, Westminster, London, S.W. 

Section ITI.—Mechanical.—The Institution of Mechanical Engi- 
neers, Chairman, William H. Maw, president of the Institution 
of Mechanical Engineers ; honorary secretary, Edgar Worthington, 
Institution of Mechanical Engineers, Storey’s-gate, St. James’s 
Park, London, S.W. 

Section IV.—Naval architecture and marine engineering.—The 
Institution of Naval Architects. Chairman, The Right Honourable 
the Earl of Glasgow, G.C.M.G., president of the Institution of 


Naval Architects ; honorary secretary, George Holmes, 5, Adelphi- |! 


terrace, London, W.C. 

Section V.—Iron and steel.—The Iron and Steel Institute. Chair- 
man, William Whitwell, president of the Iron and Steel Institute ; 
honorary secretary, Bennett H. Brough, 28, Victoria-street, West- 
minster, London, 8.W. 

Section VI.—Mining.—The Institution of Mining Engineers. 
Chairman, James S. Dixon, president of the Mining Institute of 
Scotland; honorary secretary, James Barrowman, Staneacre, 
Hamilton, Scotland. 

Section VII.—Municipal.—The Incorporated Association of 
Municipal and County ineers. Chairman, Charles H. Lowe, 
president of the Incorporated Association of Municipal and County 
Engineers ; honorary secretary, Thomas Cole, 11, Victoria-street, 
Westminster, London, S.W. 

Section VIII.—Gas.—The Institution of Gas Engineers. Chair- 
man, George Livesey ; honorary secretary, J. W. Helps, Gasworks, 
Croydon, London. 

Section LX.—Electrical.—The Institution of Electrical Engineers. 
Chairman, the President of the Institution of Electrical Engineers ; 
honorary secretary, W. G. M’Millan, 28, Victoria-street, West- 
minster, London, 8.W. 


AMERICAN ENGINEERING NEWS. 


: (From our own Correspondent.) 

A novel mill engine.—The American Steel and Wire Company 
has recently installed an Allis mill engine of novel design for 
driving a reversing rolling mill with a two-high train, reversing at 
every pass. There are two cylinders, one horizontal, 44in. by 60in., 
and the other vertical, also 44in. by 60in. The valve gear is of the 
radial type, with Reynolds-Corliss valves. These are not fitted 
with release mechanism, the point of cut-off being controlled by 
the position of the reversing gear. The reversing is effected by a 
hydraulic‘cylinder near the horizontal steam cylinder. A similar 
engine for a three-high non-reversing rolling-mill train in the 
Carnegie works has the horizontal cylinder 44in. by 60in., and the 
vertical cylinder 78in. by 60in., with a 75-ton 25ft. fly-wheel on the 
shaft. The engine is 32ft. high, and the bed-plate casting is 9ft. 
by 38ft., weighing 47 tons. The cylinders are not in line, but are 
offset sufficiently to let both connecting-rods take hold of the same 
crank pin. In the reversing engine this arrang t disp 
with the usual gears connecting the engine shaft with the roll shaft, 
or with the overhung crank required where gearing is not used. 
A much more uniform turning effort is exerted on the shaft, and 
the motion of the heavy reciprocating parts is better balanced, 
while the mechanism is more easily accessible. The crank pin is 
18in. long and 22in. diameter, fitted to counterbalanced webs 
18}in. thick. All the valve gear is operated from two excentrics 
on the outboard end of the shaft. 

New York elevated railways.—The New York elevated railways 
have decided to follow the example of those in Chicago and 
Brooklyn in adopting electric traction instead of steam, using the 
third-rail system of conductors. The trains will have a motor car 
at each end, so that there will be no shunting at the terminals. 
The standard train will have four cars between the motor cars, but 
only the latter will be equipped with motors, the intermediate cars 
having only the necessary electrical connections to enable all the 
motors to be controlled from the head end of the train, The_ 


central power station will have but one lofty storey, with.a boiler 
lant of 32,000 horse-power, steam engines developing 64,000 
orse-power, and eight Westinghouse generators of 5000 kilowatts 
each. The initial voltage from the station will be 12,000, distributed 
among thirteen sections, and the current will be delivered to the 
train motors at 500 volts. The elevated lines aggregate 109 miles 
of single line, including 49 miles of double line, and several miles 
of triple line, the third track béing used for express trains in one 
direction in the morning, and the opposite direction in the even- 
ing rush hours. Trains of six carriages run at one minute intervals. 
The third rails are 100 1b. flange rails, 60ft. long. The carriages 
will have air brakes, electric light, electric heaters, and coupling 
bars radiating from the bogie centres, on account of the sharp 
curves. The motor cars, with steel underframes, weigh 33 tons, 
and the intermediate cars 14 tons empty, with a maximum live load 
of seven tons percar. The motor cars will have a motor of 125 horse- 
wer on each of the four axles, The average speed will be 15 to 
7 miles per hour, involving a running saat of 35 miles between 
the numerous stops, and as these stops are close together the 
apparatus is so designed as to give an acceleration of two miles 
per hour per second. On the other hand, a train at full speed 
must be brought to a stop by the brakes in fourteen seconds. 
During the lighter hours of traffic trains of three carriages will 
be run. 

Compressed - air tramcars.—The Metropolitan Street Railway 
Company, of New York, is now operating twenty compressed-air 
cars on its short ‘‘ crosstrain” or east and west lines, crossing the 
main lines which run northand south. On the Twenty-eighth and 
Twenty-ninth-street line the round trip is 4°86 miles in length, and 
the time allowed is 40 minutes, or 7°3 miles per hour, including 
thirty-six fixed stops and the usual street delays. The maximum 
running speed is 12 miles per hour, but the cars have attained a 
speed of 31 miles per hour during tests. The cars run every 24 
minutes during the busy hours. The compressing plant is designed 
to compress 3750 cubic feet of free air per minute to 2500 lb. 
pressure at a maximum engine speed of 75 revolutions per minute. 
A Reynolds-Corliss vertical cross-cx d condensing engine of 
1000 horse-power is used, having cylinders 32in. by 60in. and 68in, 
by 60in. he air compressor is of the four-stage type, with 
cylinders 46in., 19in., 13}in., and 6in. diameter, all of 60in. stroke. 
Steam is supplied by four Babcock and Wilcox water-tube boilers 
of 250 horse-power, carrying 1501b. pressure. The storage capacit: 
is 1050 cubic feet. Two cars can be simultaneously charged wit! 
air and re-heating water. Each car has 55 cubic feet of storage for 
air at 2500 Ib. in seven steel ‘‘ bottles.” The pressure is reduced 
to 150 Ib. before the air enters the re-heaters. Thé cars are 32ft. 
long over all, 22ft. over the body, and have four 26in. wheels, 
connécted by coupling rods. The total weight is about 9} tons. 
The engine resembles a steam locomotive, with cylinders 64in. by 
12in. A Stephenson valve gear operates the main valve, and the 
cut-off valve is operated from a rocker driven by the link. The 
cost of operation is about 8}d. per car mile, but as the power plant 
has a capacity for one hundred cars, instead of the twenty now run- 
ning, the cost is estimated at 6}d. per car mile for normal conditions. 
The repairs have averaged but ld. per car mile, and the cost of 
operating the power plant 3°15d.-percar mile. The cost of tramway 
traction by other systems in New York is as follows: Electricity, 
64d. per car mile ; cable, 8°Sd.; horses, 94d. 

Road and irrigation cougress.—A largely-attended convention was 
held in Chicago in November, lasting an entire week, for the purpose 
of arousing interest in the questions of road improvement and the 
' development of the arid regions by irrigation. The ‘good roads ” 
congress partook very little of a technical character, and: while 
much was said about road construction, the fact was quite over- 
looked that the ordinary country roads need proper maintenance 
first. Expensive reconstruction with no-system of continual main- 
tenance and repair would result simply in waste of money. In 
opening the meeting, the President complained that while the 
Government appropriated £5,000,000 in one year for river and 
harbour improvement, it appropriated only about £2000 for road 
work, Asa matter of fact, however, road improvement isa matter 
for the Governments of the several States to undertake, rather than 
the national Government. One of the papers read dealt with the 
system of rural mail delivery, and another described the system of 
‘oiling dusty gravel roads in California. A considerable part of the 
. time of the irrigation congress was devoted to the proposition that 
the national Government should construct dams in the mountains to 
form great reservoirs to conserve the water supply and distribute 
it as needed. At present the water from occasional floods often 
‘does more harm than good, and after it has passed there comes a 
season of drought. The necessity of much greater care in protect- 
ing the remaining forést areas, on account of their important 
relation to water supply, was also given considerable attention. A 
paper read by the chief of the Weather Bureau described the snow- 
fall observations now being made, which enable furecasts to be made 
in the spring as to the probable supply of water available for the 
following season. The distribution of water over the lands owned 
by the Government was also discussed. Several papers were read 
by officers of the Engineer Corps, the Geological Survey, the Depart- 
ment of Agriculture, and other Government departments. 


CATALOGUES. 


George Kent, High Holborn, London. 1901 catalogue descriptive 
of apparatus for the measurement of water under all conditions 
affecting the work of the water engineer, from the rainfall to the 
riverflow.—The contents include illustrations and particulars of 
rain gauges, water level indicators and recorders, electric level 
alarms, water meters of several types, sewage meters, and meter- 
testing appliances. The book is a handsome production in every 


he Scherzer Rolling Lift Bridge Company, Chicago, Illinois, 
U.S.A. We have received a special complimentary edition of an 
illustrative and descriptive book on Scherzer rolling lift bridges.— 
This handsome publication is something decidedly more than a 
trade catalogue, having been produced at a very large expense, 
and contains a brief illustrated account of the earlier types of 
movable bridge, such as the medieval pivot or trunnion bascule 
and subsequent modifications. A comparison is made diagrammati- 
cally between the London Tower Bridge and a Scherzer bridge 
at Chicago of larger span having a waterway of 255ft., and in 
which the weight of iron and steel is but about one-sixth of that of 
the Tower Bridge, while the cost, including substructure, super- 
structure, and complete equipment for operating, was more than 
100,000 dols, less than the operating machinery alone of the Tower 
Bridge. Similar comparisons are also instituted with reference to 
other types of movable bridge. The book contains twenty-three 
full page photogravure illustrations, and is worth a corner of any 
engineer’s bookshelf. Copies can be had at the price of 10 dols. 
obel’s Explosives Company, Limited, Glasgow.—This company 
has just issued its ‘‘ Book of High Explosives,” a finely-exeeuted 
work of over 150 pages. It is arranged in a highly readable 
manner, beautifully illustrated, and copiously indexed. The con- 
tents include, tirst part, high explosives and appliances for mining 
and general blasting purposes ; part second, powderand ammunition. 
The book contains illustrations and particulars of the processes of 
manufacture and methods of application. The compilers have 
contrived to produce a useful book in a highly creditablc 
manner. 


Mavupsiay, Sons, AND Fietp, LimiteD.—The draughtsmen— 
past and present—of the above-named old firm are going to hold 
their annual re-union and dinner at the “‘ Dover Castle” Hotel, 
Westminster Bridge-road, Lambeth, 8.E., on Saturday, March 
30th, at 7 p.m. If any old friends who may not have been notified, 
through change of address, will communicate with the hon. sec., 
Robt. H. H. Porter, 24, McKerrell-road, Peckham, S.E., before 


the 25th inst., he will be glad to send them invitations, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE South Staffordshire Ironfounders’ Association have declared 

another reduction of 10s. per ton in chilled rolls, and of 5s. per ton 

in other metal and forge castings. This has helped to encourage 
the rather more cheerful feeling in the iron trade which has 
just recently beén manifested, and which was again in evidence on 

‘Change in Birmingham this—Thursday—afternoon. 

Regarding the probable effect of the new American Steel Trust 
upon the English steel trade, —_— in this district vary, but it 
is reassuring to find that some of the best informed authorities do 
not consider that it will be by any means an unmitigated evil, 
In fact, some of them are of opinion that it may prove rather 
advantageous than otherwise to England. American firms have 
been cutting against each other, and keeping prices down. The 
amalgamation will keep prices up. That’s what it is for. The 
Trust will control the American market, and that will give it an 
ample field. At present it is considered very unlikely that the 
operations of the Trust will extend to the British market. 

Some good orders have come to hand at one or two of the lead- 
ing steel works, mostly in connection with rolling stock accessories 
and bridge-building requirements, Steel plates are quoted £7 5s, 
to £7 15s.; steel girders, £6 15s. to £7 5s.; and angles, £6 10s. to 
£7. The tin-plate working firms of the district, who are now busy 
preparing stocks for their summer season, are requiring fair average 
of steel sheets, 

n the manufactured iron trade the works are running rather 
more regularly, and considerable quantities of sheets are being 
rolled for use in the district japanning and other hardware trades, 
Singles are quoted £7 15s, to £7 17s. 6d.; doubles, £7 17s. 6d. to 
£8 ; and trebles, £8 10s, to £8 12s, 6d. The demand for galvanised 
corrugated sheets upon foreign account is fairly good alike with 
Australia, South America, and South Africa, and £11 10s. con- 
tinues to be about the usual quotation for doubles f.o.b, Liverpool. 
Some fair orders have been received locally for nail rods and rivet 
iron at about £8, the works in the Darlaston district being good 
customers, and being fairly well employed. Gas strip makes a 
quiet sale at £7 to £7 5s. The production costs of finished iron- 
makers will probably be still further reduced in u short time by the 
forthcoming wages bi-monthly declaration, which it is anticipated 
will carry a reduction in ironworkers’ wages of about 74 per cent., 
or perhaps 10 per cent. 

In the pig iron trade the chief feature continues to be the short- 
ness of supplies, which is hardly to be wondered at, considering 
the number of furnaces that have recently been laid off. This is 
causing agents to be rather more independent than recently, and 
prices in actual transactions are therefore a shade firmer than last 
week, 

Grey forge iron from North Staffordshire is quoted 50s., with a 
limited supply and a good demand ; Northamptens 48s. to 4%s., 
Derbyshires 49s, to 50s., and Leicestershires 51s. Some pig iron 
buyers appear to have regained confidence in the stability of the 
market, and are consequently placing orders for considerably 
larger quantities than has been the case for some time past, 
—— cinder forge pig is quoted 47s. to 49s,, and part-mine 
48s. to 50s. 

Some good orders have been received of late by the various rail- 
way carriage and wagon builders of Birmingham and district, and 
these are affording a satisfactory amount of employment for the 


.workpeople, and are also beneficial to the steel firms in connection 


with the need for underframes and other parts. When the rail- 
way carriage and wagon-building trades are well engaged the cir- 
cumstance is always a matter of considerable satisfaction in this 
district by reason of the variety of accessory industries which are 
also benefited. 

The new Coventry sewage works are now practically complete, 
and already pumping has been started. The entire flow of sewage 
will not, however, be diverted from the old works for a few weeks. 

Mr. Enoch James, the general manager of the Patent Shaft and 
Axletree Company, Wednesbury, has tendered his resignation, 
which has been accepted by the directors, after a period of service 
extending over four years. Mr. James is understood to have 
secured an important appointment elsewhere. 

The machinery of the South Staffordshire Mines Drainage Com- 
missioners is coping in a very satisfactory manner with the heavy 
work which is always required frem it at this time of the year to 
raise the water which has percolated into the mines during the winter 
months. The pumping last month had been 9,669,000 gallons 
per day, compared with 9,054,000 the previous month. The Lodge 
Holes Colliery Company, Limited, has now started their large 
stearn pump under the terms of the agreement made some time 
ago with the Commissioners, and about 600,000 gallons of water 
per day are being raised, in addition to tanking. Since the recent 
heavy rains the water at Leabrook and Blakely Wood Collieries 
has increased so much that the quantity to be dealt with by the 
colliery company is over a million gallons per day. The Commis- 
sioners are giving temporary assistance, and have also lent a steam 
pump and a sinking pump with a view to helping the company to 
meet the existing difficulties. 

The first week’s strike pay has been distributed to a number of 
the fitting and socket makers in the Wednesbury tube trade, who 
have ceased work rather than accept a 10 per cent. reduction of 
wages, 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—No real improvement can be reported fh the situa- 
tion generally. During the past week there has been some further 
easing down in prices, and buyers continue quite as reluctant as 
ever to purchase more than they can possibly help. For even the 
small orders that come upon the market there is a keen competi- 
tion, and so much cutting by eager sellers that it is difficult to 
arrive at a basis for anything like definite prices. Forward quota- 
tions are also made much below the minimum current rates, and 
there is evidently a belief that prices have not as yet by any means 
reached their lowest point. The situation, however, is a somewhat 
precarious one for “bear” speculators who are operating in pig 
iron. Considering the very largely reduced production, some- 
thing like 50 per cent. of the pig iron furnaces in the districts 
which largely supply the Lancashire market having during the 
last six months been put out of blast, it would require but a very 
slight reaction in the demand to bring about a sudden upward 
move in prices. In some quarters this is looked upon as a possi- 
bility not to be disregarded, but. the general outlook of trade can 
scarcely be said to afford any really substantial probability of 
reviving industrial requirements. Amongst the general branches 
of engineering the reports I receive continue discouraging as to the 
future, new work coming forward only in very moderate quantities, 
and some of the large well-known establishments are already 

etting short of orders to keep them fully engaged. Of course, as 
Thete previously stated, there are one or two special sections of 
trade which are not at all affected by the present industrial 4 gl 
sion, and in which activity is likely to be fully maintained for a 
es considerable time ahead 
here was again but a very slow market at Manchester on Tues- 
day, with a weak, irregular tone in prices generally, but especially 
in raw material. For pig iron inquiry was extremely small, and 
only the most meagre sort of business was being put through, 
consumers buying as sparingly as possible, simply to cover absolute 
requirements, and in the open market any small orders to be got 
were being cut for at excessively low figures, whilst na ba pre- 
pared to purchase forward could do so at considerably under 
current rates. The weak position with regard to Lincolnshire iron, 
to which reference has previously been made, has resulted in another 
all-round reduction of 1s,-per ton, and even’ this does not cover the 
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underselling of speculative merchants. Delivered Manchester 
the basis quotation for No. 3 foundry Lincolnshire is now 49s. 6d. 
net, and for No, 4 foundry 48s. 6d. net. Lancashire makers have 
not altered their quotations, which remain at about 56s. 6d., less 
2h, and for Derbyshire foundry also makers are holding pretty 
closely to recent quotations. In forge iron, however, the com- 
petition compels prices to be equalised, and delivered Warrington, 
quotations are now about as under :—Lancashire, 49s, 6d., less 
24; Lincolnshire, 48s, 2d. net; and Derbyshire, 48s, 6d. net. 
Both Middlestrong and Scotch brands also tend steadily down- 
wards. Delivered by rail, Manchester ordinary foundry Middles- 
brough is offered freely ot 54s, 4d. to 54s. 10d. net, and there are 
sellers forward at about 53s. 10d, net. Scotch iron, delivered 
Manchester docks, is to be bought at prices ranging from about 
60s, 6d. up to 61s, 6d. net for Eglinton and Glengarnock, with 
ordinary brands of American foundry iron, of which small quanti- 
ties are still arriving, at about 58s. to 59s. net docks. 

In finished iron there has been no further change in quotations, 
which are on the basis of £7 for Lancashire up to £7 5s. for some 
uf the North Staffordshire bars ; £8 12s, 6d. to £8 15s. for sheets ; 
and £8 2s, 6d. for random to £8 7s. 6d. for special cut lengths, 
delivered here, and 2s. 6d. less for shipment. neashire makers 
report that in bars rather more business has been coming forward 
at the reduced rates. Whether this represents simply orders that 
have been held back and only a temporary renewal of activity, 
remains to be seen, but even this increased business is not enabling 
forges to run much more than half time. Merchants, following 
the drop in bars, have this week reduced their stock prices 20s. per 


ton, 

The reports I receive as to the position of the steel trade vary 
somewhat, but generally they are anything but satisfactory. 
Hematites are easier, and ordinary foundry qualities are obtain- 
able at about 68s., less 24 ; local-made billets are quoted nominally 
£4 17s, 6d. net, but there is nothing doing, owing to foreign com- 
petition. In local-made steel bars makers are booking a fair 
amount of business at about £7 per ton in the lighter sections, and 
this is a figure which makers generally are endeavouring to fix as a 
basis, but in the open market the heavier sections are to be bought 
at £6 15s. to £6 17s. 6d.; common steel plates average about 
£6 12s, 6d. to £6 15s.; and steel boiler plates are obtainable at 
£7 2s, 6d. to £7 5s, 

Follows and Bate, Limited, of Gorton, Manchester, have recently 
introduced a number of important improvements in special 
machinery for paint-manufacturing requirements. These include 
new designs in the large cone mills employed in the manufacture 
of liquid and semi-liquid paints, and for other purposes. The form 
of the grinding cones has been greatly improved, and the grooves 
are now so set that they drive the colour forward to the outlet, the 
cones being driven at 1000ft. - minute without heating. The 
adjustment of the cone, which is a very important feature in 
machinery of this description, is governed by an ingenious device 
which renders it independent of the gearing. This is effected by 
means of a worm-and-wheel arrangement at the side. The central 
shaft, which carries the gearing, is in two parts, and the upper part, 
which drives the cone, is moved up or down in a sleeve as required 
by the worm-and-wheel arrangement, one turn of a side wheel, 
readily accessible to the operator, lifting the cone }}jin. without 
in any way interfering with the gearing. In other directions also 
improvements have been introduced, including the lining of the 
hoppers, to which the paint falls, with white-glazed enamel, render- 
ing them always clean and practically indestructible. The firm 
have also effected several improvements in their granite roller mills, 
for white-lead paints, by means of which the machine, when 
once set, can be left under the control of unskilled labour without 
7 risk of disturbing the adjustments. 

‘he general tendency throughout the coal trade continues 
steadily in the direction of lower prices on all descriptions of fuel 
below house-fire qualities. House-fire coals are still moving away 
readily, and as collieries have practically no stocks at all, they 
have no difficulty, for the present at least, in maintaining prices. 
In other descriptions cf fuel, however, competition from outside 
districts is forcing a general easing down upon recent quotations, 
The lower qualities of round coal are offering from Yorkshire and 
Staffordshire, where the depression in the iron trade is perhaps 
affecting collieries more than in Lancashire, at exceedingly low 
prices, and Lancashire coal owners have to meet this competition 

y concessions on local quotations, the ordinary descriptions of 
steam and forge coal at the pit scarcely now averaging more than 
11s, to 11s, 6d. per ton. The chief struggle, however, is in engine 
classes of fuel, especially the lower qualities, which, owing to the 
largely lessened requirements for coke-making and other manu- 
facturing ig are, are becoming quite a drug upon the market, 
and surplus lots are being pushed for clearance at all sorts of 
prices. In the Manchester district the leading collieries have, 
with the commencement of the month, reduced their list rates for 
engine fuel 10d. per ton, but this scarcely more than covers con- 
cessions which had previously been made to their customers, and 
only brings their prices to something approaching the level at 
which engine fuel was previously being offered for sale in other 
Lancashire districts. ‘he general average prices range now from 
about 7s. 6d. and 8s, 6d. for the commoner sorts of slack to 9s. and 
9s. 6d. for the best qualities at the pit mouth. Common slack 
from Derbyshire, however, is being offered freely at about 4s. 3d. 
to 4s, 6d. at the pit, with slack from Staffordshire and Yorkshire 
ranging from about 5s. upwards, according to quality. 

In the shipping trade, business is extremely quiet, and prices 
go on receding ie competition to secure orders, ordinary 
steam coal delivered Mersey ports, being obtainable at from about 
12s. 6d. to 13s. 

Coke continues weak, especially the lower qualities for furnace 

purposes, Yorkshire unwas! cokes being obtainable at as low 
as 10s. 6d. to 11s., with about 14s. quoted for washed Lancashire 
cokes at the ovens. Foundry qualities are perhaps not quite so 
much affected as the furnace descriptions, but prices for these are 
barely being maintained at late rates. 
_ Barrow.—The hematite pig iron trade is practically unchanged 
intone. The business doing, however, is in excess of the make of 
the furnaces, One furnace has been put out of blast this week, 
leaving 33 furnaces blowing, as com with 36 in the corre- 
sponding week of last year. There has been a further depletion 
in stocks during the week to the extent of 3290 tons, and there is 
now in the Cumberland and Barrow stores 25,243 tons of iron, 
making an increase since the beginning of the year of 2633 tons. 
It is probable that further reductions in stocks will be effected, 
but in all pee before the end of the month additional 
furnaces will be lighted, and especially so as there are indications 
of a much more active trade than is experienced at the moment. 
Prices are at 59s, 6d. to 61s. 6d. for mixed Bessemer numbers, 
net f.o.b., and warrant iron sellers are at 58s, 14d. net cash, 
buyers 58s, 

Iron ore is easy in tone, and sales are not numerous. Good 
average sorts are still quoted at 14s. per ton net at mines. 

. The steel trade is fairly well employed, and with the mills run- 
ning five days a week makers have experienced no scarcity of 
orders. They are not, however, largely sold forward, and the 
demand is not of a character that promises briskness for a long 
time ahead, The trade indeed is very much upset at the prospect 
of American competition, but it is evident that to a great extent 
the effect of this threatened competition can be checkmated by 
economies in production which it is hoped to bring about. Heavy 
rails are quoted at £5 17s. 6d. combination rates, and ship plates 
at £6 15s, It is probable the rings which represent these trades 
will bring down prices shortly. 

The shipbuilding and engineering trades are busy, but no new 
orders are reported. Much experimental work is, however, pro- 
ceeding, and there are prospects of very brisk times alike in the 
shi building, marine engineering, and gun-mounting departments. 

here is an easier tone in the coal trade, and prices are easing 
down. Coke is lower than it has been for many years, Durham 
qualities being quoted at 17s. delivered. 


The shipping trade is quiet. he shipments last week of iron 
from this district represent 5275 tons of iron and 9704 ‘tons of 
steel, as compared with 16,239 tons of iron and 9766 tons of steel 
in the corresponding week of last year, a decrease in iron of 
10,964 tons and in steel a falling off of 62 tons. The metal exports 
this year represent 61,830 tons of iron and 76,678 tons of steel, as 
compared with 144,423 tons of iron, and steel 72,103 tons, a 
decrease in iron of 82,593 tons and in steel an increase on the year 
of 4575 tons, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) , 


THE pits in the South Yorkshire district are now working about 
five days in the week, the weight brought to bank being quite 
equal to the average and finding a ready sale at the time of the 

ear when hard coal is not usually in demand. Although the 

inning of March marks a time when the call for house coal is 
quieter, this season forms an exception to the rule. While local 
requirements are restricted, a heavy tonnage is being taken 
by the Eastern Counties, and it is somewhat remarkable, consider- 
ing the enormous stocks laid in by consumers during the panic 

riod, how. large a business is being done with London. Best 
silkstones are lds, to 16s. per ton Nees house, 14s. 6d. to 
15s. 6d. per ton. 

In the steam-coal trade the depression reported still continues. 
The shrinkage is caused by the condition of the iron trade and 
the very light weights being sent on export account. Values are 
still weakening, none of the Humber ports receiving a tonnage at 
all equal to the average. As the contracts entered into vy the 
railway companies only continue till the end of March, it seems 
extremely likely that the wisdom of restricting their contracts for 
a quarter will be- justified by lower quotations for the second 
quarter of the year. The price agreed upon, it will be remem- 
bered, was 13s, 6d. a ton, pe significant indication of the 
feeling in colliery circles is evident in the report that several large 
coalowners engaged in the export trade are willing to continue 
supplies at the present rate. In the Barnsley district, however, it 
is is stated that considerably lower rates have been accepted, and 
the general expectation is that next quarter’s contracts for loco- 
motive fuel will be on much easier terms than those expiring on 
the 31st inst. 

The weight of engine fuel offered is considerably in excess of 
what is required. is, of course, is due to the weak state of the 
coke trade, which throws an immense quantity of small coal on the 
market. At the same time quotations do not get much lower, 
nuts still making from 9s, to 10s. per ton, screened slack from 7s., 
and pit slack at variable rates. Supplies of ordinary coke can be 
had from 10s. 6d. per ton upwards, 

Steel manufacturers have very indifferent reports to give about 
the condition of their industry. A significant feature is that in 
several of the steel works short time is being worked. 

In spite of all the talk about the American competition in steel, 
there is not much of the American-made steel finding a market in 
this district. It has been tried, and is used in some quarters, 
particularly in certain specialities for which the Americans have 
adapted th lves to exceptional requirements. A considerable 
business is at present being done in the better class Sheffield steels 
for the American markets, 

In the edge-tool trade business is affected by the falling off in 
building enterprise, which has fora year or two now caused an 
exceptional demand upon tools required by stonemasons, brick- 
layers, and others. The season is now on for hoes, rakes, shears, 
and other garden appliances, Complaint is continually being 
heard of the keenness of American and German competition in 
these lines. 

In the general run of military material there is abundance of 
work at all our east end establishments. Makers of armour 
plates, gun accessories, projectiles, and shot and shell of all descrip- 
tions, are full of work, with every indication of a continuance of 
activity for months to come. 


NORTH OF ENGLAND. 


(From our own Correspondent.) 

A more hopeful tone can fairly be noted in the iron and steel 
trades of this district this week, and buyers as well as sellers are 
inclined to look for more active business for the spring season at 
any rate ; indeed, there are some who think there is reasonable 
ground for anticipating that the worst of the depression has been 
experienced, and that after all the present year will not be as un- 
satisfactory a period as it was last month expected it would be. 
Certainly better features are to be reported this week, which 
justify more sanguine views as to the future. One favourable 
influence is the more satisfactory news received from the United 
States as to the improvement in trade over there, as well in prices 
as in demand, and the k of petition has somewhat 
abated, as American requirements take up nearly all the iron and 
steel that are now being produced. 

The spring demands from the Continent are slow in coming for- 
ward, but they cannot be long delayed. It is not expected, how- 
ever, that they will be on anything like the scale that has been 
reported during the last three years, especially from Germany. 

usiness in No, 3 Cleveland G.M.B. pig iron has this week 
chiefly been done at 46s. per ton for early f.o.b. delivery, 
that being 33s. below the maximum of last year, but the price is 
still above the average of the last ten years. Merchants as well as 
makers keep to 46s. as their price, and the steadying of prices has 
brought in more buyers. No. 1 is at 47s. 6d., No. 4 foundry at 
45s, 3d., grey forge at 44s. 6d., mottled at 44s. 3d., and white at 
44s, An inquiry has been received within the last few days from 
America for 1000 tons of “Redcar” pig iron. It is years since 
the Americans have shown any desire to buy Cleveland pig. It is 
satisfactory for sellers to find that higher prices are being offered 
for warrants for forward delivery than will be given for prompt ; 
that is the opposite of what has ruled for more than half a year, 
and supports the opinion that an improvement is looked for. It is 
possible now to manufacture pig iron at much less cost than it was 
when the furnaces were laid off. Now 13s. per ton delivered at 
the Tees-side works will be accepted for ordinary coke, whereas 
29s. had to be paid forit little more than half a year ago. Foreign 
ore has dropped from 21s. 9d. to 14s. 9d. Wages as yet have not 
been much reduced—only 2} per cent. at the blast furnaces—but 
it is likely that the ascertainment of realised prices at the end of 
this month will bring down the cost of labour very considerably. 

The hematite iron market is weak, prices having declined, while 
Cleveland iron quotations have been stationary. But hematite 
brands are still relatively dearer than ordinary Cleveland iron ; 
generally 10s. per ton more is paid for mixed numbers hematite 
than for No. 3 Cleveland pig iron, but now the difference is 12s. 6d., 
and for a twelvemonth it has been considerably more than that. 
Mixed numbers have fallen to 58s. 6d. per ton, and Rubio ore to 
14s. 9d., delivered at wharf on Tees or Tyne. 

The stock of Cleveland pig iron in Connal’s warrant stores at the 
end of February was 54,900 tons, an increase of 1844 tons, but in 
the North-Eastern Railway Company’s store there was a decrease 
of 1289 tons, the quantity being 13,537 tons at February 28th, so 
that the total—68,437 tons—is only 555 tons more than at the 
commencement of the month. There is to be noted in connection 
with the stocks of pig iron in the public stores a feature that is 
quite unprecedented, and which ten B yeemn ago not even the most 
experienced person in the trade would ever have dared to predict. 
It is that the stock of pig iron in the public stores in Scotland has 
actually fallen below that reported in this district, Cleveland having 
68,437 tons, as compared with 64,445 tons in Scotland at February 
28th. Yet in 1890 Scotland had 1,200,000 tons in the _— stores, 
the maximum quantity in Cleveland being under 400,000 tons. The 


small stock makes it almost impossible for speculators to operate, 
the risk being too great, and prices of warrants have for some 
time fluctuated within narrow limits only, 

Pig iron shipments from the Cleveland district in Fe 
showed an improvement on those of January, and even exceeded 
them of February, 1900. They reached 74,621 tons, as compared 
with 48,519 tons in January, and 71,346 tons in February last year. 
The deliveries oversea only amounted to 27,429 tons, or per 
cent. less than in the corresponding month last year, but the coast- 
wise, which were 47,192 tons, were 76 per cent. above those of 
February, 1900, and were the best that have been reported since 
May, 1899, being double those of same months last year. To Ger- 
many 10,895 tons were sent, as compared with 4750 tons in January, 
and 29,829 tons in February, 1900. Italy had 5000 tons, against 
60 tons in February last year. Taking the two months of the 
present year, the shipments have amounted to only 123,140 tons, 
whereas-158,336 tons were sent away in the corresponding period 
of last year, and 180,480 tons in that of 1899. 

The manufactured iron and steel industries show some improve- 
ment this week, the demand having apparently been stimulated 
by the reductions in prices that were made last week, and some 
fair orders have been booked, particularly for plates. Common 
iron bars are steady at £6 15s. per ton, and best bars at £7 5s., 
both less 24 per cent. and f.o.t. Iron ship plates were not reduced 
by the syndicate, as reported last week, the quotation for them 
being kept at £6 12s, 6d., less 24 per cent. f.0.t., whereas steel 
ship plates can be beught at £6 5s., less 24 per cent. The wide 
difference in favour of iron plates is rather unique, but there are 
few firms who manufacture them now, and competition is not of 
much account. Heavy steel rails are down to £2 bs. net at works, 
but demand continues quiet. 

Somewhat more inquiry is reported by ironfounders who produce 
articles required by the shipbuilders, who are also buying rivets, 
packing iron, &c., more freely, from which it may be inferred that 
there is more life in the shipbuilding industry. 

The Middlesbrough Corporation has practically decided to spend 
£45,000 on the construction of a new gasholder, as at present 
they have only storage for three-quarters of a day’s consumption. 

he death is announced of Mr. George Clark, of Sunderland, 
the chairman of George Clark, Limited, Southwick ine Works. 
His family for several generations have been associated with engi- 
neering on Wearside. 

The steam coal trade is improving steadily, and prices have 
moved up a little. The export demand is larger than it has been 
for some months, and a good time is at hand. The Admiralty 
have ordered for delivery this and next month 40,000 tons of 
Northumberland steam coal. It will be supplied by some six 
collieries, and the price to be paid is lls. per ton f.o.b, The 
general price is now 11s, 3d., with 5s. 9d. for smalls. Gas, coking, 
and bunker coals are in quiet request, but household coals are in 
strong demand yet. Gas coal can be had as low as 9s. 6d. per ton 
f.o.b., and bunkers at 8s. 6d. Foundry coke is at 17s. f.o.b., and 
medium furnace coke at 13s. delivered equal to Middlesbrough. 


NOTES FROM SCOTLAND. 
(From own our Correspondent.) 


THERE is, regarded asa whole, no real improvement this week 
in the Scottish iron trade. Home consumers are not taking any- 
thing like the quantity of raw iron that they did last year, and 
there does not seem to be any immediate prospect of their doing 
much better. It is also worthy of note that the purchases for 
shipment to the Continent are comparatively small, and our 
interest in the American market, so far as exports are concerned, 
is of littleaccount. On the other hand, there is hardly any prospect 
of the Americans being able to send iron here for competition with 
the home makers. 

Pig iron warrants have been easier, with a limited business. 
Scotch warrants have been done from 5ls. to 52s. 44d. cash ; Cum- 
berland hematite, 57s. 6d. to 58s. 44d.; and ordinary Cleveland 
iron, 45s. 9d. cash and 46s. one month. 

The private advices from the United States with regard to the 
state of trade there are remarkably strong, but it isa little difficult 
at present to forecast what effect this may have on our trade. 
Authorities are all agreed, however, that for some time at least 
the Americans are not likely to find it profitable to sell in our 
market. 

There are 79 furnaces in blast in Scotland, compared with 84 at 
this time last year, and of these 41 are producing hematite, 35 
ordinary, and 3 basic iron. Makers are evidently turning out a 
good deal more iron just now than they can readily dispose of, 
but they find it advantageous to use their fuel in iron production 
rather than throw it on the market, with the result of still further 
reducing the price of coals. 

Stocks of pig iron in the warrant stores are still being somewhat 
reduced, owing to the comparative cheapness of warrants. The 
reduction in the stock in Connal and Co.’s Glasgow stores in the 

t week amounts to 420 tons, the total stock now amounting to 


57s. 6d.; Calder, No. 1, 70s.; No. 3, 58s. 6d.; Summerlee, No. 1, 
69s.; No. 3, 57s. 6d.; 7; a No. 1, 71s.; No. 3, 57s. 6d.; 
Coltness, No. 1, 75s. ; No. 3, 57s. 6d.; Glengarnock at Ardrossan, 
No. 1, 67s.; No. 3, 57s.; Eglinton at Ardrossan or Troon, No. 1, 
57s. 6d.; No. 3, 56s.; Dalmellington at Ayr, No. 1, 58s.; No. 3, 
56s. 6d.; Shotts at Leith, No. 1, 71s.; No. 3, 58s. 6d.; Carron at 
Grangemouth, No. 1, 69s.; No. 3, 59s. per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 4119 tons, compared with 5416 in the correspondi 
week of last year. To Canada 10 tons were pyr ara Sout 
America 125, India 20, Australia 215, France , Germany 90, 
Holland 475, Belgium 30, other countries 135, the coastwise = 
ments being 2819 tons, against 4002 in the same week of 1900. 
The arrivals of pigs at Grangemouth from the Cleveland district 
were much larger than usual, being 13,490, or 7647 more than in 
the corresponding week. 

There is little or no improvement in the position of the manu- 
factured iron and steel trades. Home consumers are taking fair 
quantities of bars, rods, &c., but the foreign branch of the trade 
is remarkably dull. 

In the coal trade there is a little more inquiry for shipment 
to the Mediterranean and some other quarters, but the im- 
provement is so far comparatively small in the quantity ‘of 
coal despatched. The aggregate shipments from Scottish 

rts in the past week were 147,005 tons, compared with 

44,630 in the preceding week, and 191,284 in the corre- 
sponding week of last year. There is a great falling off in the 
shipments from Fifeshire ports owing to the Baltic trade being at 
a standstill. From Glasgow and Ayrshire ports, on the other hand, 
the volume of the trade has been increasing. There is not much 
change in shipping prices. Hence consumers who have so far been 
paying very high figures for household coals are now obtaining some 
concessions, and as regards trade consumers, it is hoped that prices 
may be further relaxed at the end of the present month. The 
danger of a strike in the coal trade is now removed by the colliers 
accepting the reduction of wages by a majority in the ballot 
recently concluded. 


WALES AND ADJOINING COUNTIES. 
(From our own ) 
I REFERRED last week to the certainty that Welsh ironmasters 


would meet the steel crisis threatened by American competition 
The American 


with vigour, and the first signs are now shown, 
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4] 64,208 tons, which is 7078 less than at the beginning of the year. 
The prices of Scotch makers’ pig iron are in some cases a little 
‘ lower than last week. Govan, f.o.b. at Glasgow, No. 1, is quoted 
2 54s. 6d.; No. 3, 54s.; Carnbroe, No. 1, 58s.; No. 3, 56s.; Clyde, 
No. 67s.; No. 57s.; Gartsherrie, No. 1, 67s. 6d.; No. 3, : 
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course of procedure is, greatest possible increase of make at a 
minimum labour cost, aided by the latest and best mechanical and 
other scientific appliances. The American is effective in the 
utilising of waste ese, and in getting a cheaper coke by recover- 
ing by-products. Welsh ironmakers are not inattentive to the 
value of waste forces, and not only lessen by so doing the cost of 
fuel at the furnaces, but at brick ovens. By-products at coke ovens 
are not generally recovered here. American blast furnaces are 
much larger than Welsh, yet here signs of improvement are visible. 
No. 19 at Dowlais will compare well with the American, and this is 
being re-lined, and will soon be ready. 

Steel rails continue to engage fairly the large Bessemer works, 
both home and colonial. Great Western requirements figure, and 
Ebbw Vale, in addition to colonial, has lange orders for home and 
for the Cheshire lines in hand. All the departments there are 
brisk. Tredegar has extensive mills ready for merchant bar. At 
present these are quiet, but the idea of competing well with the 
Staffordshire bar trade is likely to be carried out. 

Mr. Keir Hardie has been addressing the steel-workers of the 
Merthyr borough ; but his contention that native Welsh ore is 
superior to American and Spanish scarcely gives his advocacy 
weight. 

Other industries are fairly active. Spelter refineries are doing 
good work on both sides of the river. Copper trade is moderately 
active at Hafod, Middle Bank, and Morfa. The British Weldless 
Tube Works are now going on well. Millbrook engineering shop and 
foundry are now under new management, with most of the old 
hands, and prospects are good. 

Mr. Gilbertson, of Swansea, who is in the front rank of tin-plate 
manufacturers, has spoken out upon the American steel combina- 
tion and the competition of German and Belgian ironmasters in 
steel andiron. He anticipates serious results for a time until coal 
prices have come down toa normal point. This, in the opinion of 
a large buyer on ‘Change, Cardiff, is coming, and may probably 
teuch 15s. before the year is out. Mr. Gilbertson states that when 
raw materials have come down, then it will be seen what there is 
in free trade. He considers that a free trade country should beat 
protected countries, but if not, then one-sided free trade must 
come toanend. ‘Timid legislation,” he adds, ‘‘cannot allow our 
steel works to be shut up, otherwise good-bye to our Navy if we 
have to depend upon foreign steel. These matters should be 
debated in Parliament.” 

Mr. Mordey, senior, who came to Newport fifty years ago from 
Sunderland, and established a shipbuilding firm, died this week at 
an advanced age. He was head of the firm of Mordey, Cerney, 
and Co., shipbuilders and engineers, Newport, Cardiff, South- 
ampton, &c. 

Shipments of tin-plates last week at Swansea were again in 
excess of make, and stocks are now down to 76,061 boxes. As 
74,826 boxes were despatched last week, holders have now but little 
more than might be cleared off ina week. Russia took over 2000 
tons of plates last week. The principal items of despatch in steel 
last week were tie bars and sleepers for Calcutta, rails for London, 
and sheet iron for Bristol, all from Newport. Arrivals of pig iron 
have been less ; scarcity is reported, but some have come in from 
the North of England and from Ardrossan. Swansea received 
1313 tons last week. 

It was reported on ‘Change, Swansea, this week that pig iron 
prices were drooping all round. Scotch and hematite are ls. 4d. 
per ton lower, and Middlesbrough 3d. Latest quotations are :— 
Glasgow warrants, 52s. 8d. to 52s. 7d. cash; Middlesbrough 
No. 3, 45s. 9d.; hematite warrants, 57s. 74d. for mixed. Welsh 
bars, £6 15s. to £6 17s. 6d. Sheets, iron and steel, £7 15s. to 
£7 17s. 6d. Steel rails, heavy, £5 15s. to £5 17s. 6d.; light, 
£6 17s. 6d. to £7 f.o.t. Bessemer steel tin-plate bars, £5 5s.; 
Siemens, £5 5s. Tin-plates: Bessemer steel cokes, 13s. to 13s. 3d.; 
Siemens, 13s. 3d. to 13s. 6d.; ternes, per double box, 28 by 20 C., 
24s., 25s. 6d., to 26s. 6d.; best charcoal, 14s. to 14s. 6d.; wasters, 
6d. to 1s. less than primes. Big sheets for galvanising, 6ft. by 
3ft. by 30 g. per ton £9 5s, £9 10s.; finished black plate, £9 to 
£9 10s. Block tin, £119 10s. to £114; spelter, £17 5s.; lead, 
£14 10s. Copper, Chili bars, £70 10s. to £71 1s. 3d. Iron ores, 
lis. 6d. to 16s, 6d. 

Lead ore may be expected to attract more attention after the 
declaration of the Halkyn dividend (Holywell.) At the annual 
meeting held in Chester this week, a dividend was declared at the 
rate of 40 per cent., making an aggregate dividend for the year of 
125 per cent. The aggregate dividend for the last three years 
reached 400 per cent., and in the same period £40,000 was dis- 
tributed on the capital of £10,000. This is, of course, very excep- 
tional, but, considering what the ‘‘ Van” once did, and the great 
tract of lead known to exist between Aberystwith and Rhayader, 
developments of enterprise are probable. Lead mining in early 
days in Wales has been on a par with early coal mining in Pem- 
brokeshire ; small shafts, a windlass, and half-a-dozen men. The 
market difference between Welsh and Spanish lead is now only 5s. 

r ton. 
= condition of the coal trade continues satisfactory, and for 
some kinds an appreciable advance has to be noticed. Thus, this 
week small steam realised in a few cases as much as 7s. 6d. For 
large the market is firm for prompt shipment, and prices ranged 
from 17s. to 17s. 6d. House coals continue about the same, but the 
semi-bituminous of Monmouthshire on several] occasions has been 
quite in brisk demand. 

Latest quotations Cardiff this week are: Best steam, 17s. 3d. to 
17s. 6d.; seconds, 16s. 6d. to 17s.; drys, 14s. 3d. to 15s. 6d.; best 
ordinary small, 7s. 3d. to 7s. 6d.; seconds, 5s. 6d. to 6s.; inferior, 
4s, 6d. to 5s.; best Monmouthshire semi-bituminous, Cardiff ship- 
ment, 16s. to 16s. 3d.; seconds, 14s. 9d. to 15s.; best house coal, 
19s. to 20s.; No. 3 Rhondda, 15s. 6d. to 16s.; brush, 13s. to 13s, 6d. ; 
small, 11s, to lls, 3d.; No. 2 Rhondda, 13s. to 13s. 3d.; through- 
and-through, 11s. to 11s. 6d.; small, 5s. 6d. to 6s. 6d. 

Coke is unchanged : Furnace, 18s.; foundry, 20s. to 21s. Patent 
fuel, 15s. to 16s. Pitwood, 17s. 9d. to 18s. Chartering inactive ; 
market for the Mediterranean hardening. Cambrian Coke Works, 
Briton Ferry, are again in full swing. 

On ’Change, Cardiff, mid-week, collieries for ‘‘ backward ship- 
ment” were quoting firmly, but buyers ‘‘ hung off,” confident that 
things will weaken. 

Swansea coal prices this week were as follows:—Anthracite : 
finest hand picked malting, 20s. to 22s.; second quality, also hand- 
picked, 15s. to 16s.; best large, 13s. 6d. to 14s, 6d. red vein, 
9s. 6d. to 10s.; rubbly culm, 4s. 6d. to 5s. 6d. Steam coals, 
l6s. 6d. to 17s. 6d.; seconds, 14s. 6d. to 15s. 6d.; bunkers, 9s. 3d. 
to 10s. 6d. House coals, No. 2 Rhondda, 14s, to 14s. 6d.; through, 
10s. 6d. to 11s. 6d.; small, 6s. 6d. to 7s. Swansea, f.o.b., cash 
30 days, less 24. Coke, furnace, 14s, to 15s. 6d.; best foundry, 
19s, to 21s. Patent fuel, 14s. to 15s. Exports small. Last week 
the total was only 1050 tons. 

Some of the Newport coal exports of the past week were large, 
Aden 4500 tons, Bombay 5500 tons. Cardiff also figured well, the 
Kerrimore, for Singapore, took 4900 tons; Taunton, for Aden, 
5200 tons; Barbara, for Bombay, 5000 tons; Llansannor, for Rio 
Janeiro, 5000 tons. A fine cargo of 7500 tons left this week for 
Colombo. 

The chairman and directors visited the site of the new dry docks, 
Barry, a few days ago. 

The successful tender for the new electrical supply power, 
Cardiff, was from Symonds and Co., amount £16,100. 

The Cambrian Railway Bill has passed Standing Orders, and I 
see that the important undertaking, the Llanelly and Mynydd 
Mawr Railway, is for second reading, 

Taff Vale Railway shares continue to improve. Transactions are 
recorded at 74}, and in Great Western at 145}. Mid-week, Taff 
Vale ordinary was } higher. Great Western 5 per cent. preference 
a point. Colliery shares show a downward tendency. Norths 
have been exchanged at 5%, the quotation falling 4. Rhymney, 
Mon., old, 6d. lower. Barry graving is at 19. 


The turret steamer Vine Branch, 6000 tons, has been fitted up 
with insulated holds at Cardiff instead of being sent North. The 
holds were 25 deg. below freezing point. 

The steel scare has not diminished imports from Bilbao, Almeria, 
and Banisaf. Cyfarthfa, Dowlais, and Ebbw Vale received largely 
=~ week, and 3000 tons manganese came to Blaina and Pyle from 

‘oti. 


NOTES FROM GERMANY. 
(From our own Correspondent.) 

IN the first months of the year a revival in most trades, 
especially in the iron and steel industries, is usually felt, but this 
year the first quarter has been remarkable for its dulness, and the 
demand in all departments shows a falling off against the last 
weeks in 1900. Indeed, the trade in iron and steel seems to get 
worse instead of better. Reductions in output are the order of the 
day. The Siegerland iron ore business is irregular and on the 
whole dull, and a restriction in the production of iron ore has been 
resolved upon at a recent meeting of the owners. Stocks of pig 
iron having accumulated at most establishments, the blast furnace 
works both in Rheinland-Westphalia and in Silesia contemplate 
further reductions in their makes, and in other branches the same 
measure is likely to be taken in order to prevent an undue rising 
of stocks, All the rolling mills complain of insufficient and ex- 
ceedingly unsatisfactory employment, and prices are very low ; in 
Silesia orders for bars have been accepted at M. 110 p.t. free at 
works. The majority of the plate mills are working on stock ; the 
heavier sorts meet with a comparatively fair request, and some 
pretty good orders for delivery in the next quarter have been 
secured here and there, but for sheets next to no inquiry is coming 
in. Silesian export to Russia has been decreasing strongly of late, 
and it has recently been stated that Russia how consumes only 
25 per cent. of what was formerly exported to that country. 

Production of pig iron in Germany, including Luxemburg, is 
statistically stated to have been, for January of present year, 
695,212 t., of which 132,446 t. were forge pig and spiegeleisen, 
40,761 t. Bessemer, 389,997 t. basic, and 132,008 t. foundry pig. 
Output of pig iron in December, 1900, was 720,790 t., while in Janu- 
ary last year only 666,412 t. were produced. 

Changes have not taken place on the German coal market; on 
the whole a firm and pretty lively tone was noticeable during the 
week now past. In Silesia the summer quotations will begin with 
the lst of April. At present best steam coal is quoted M. 13 p.t., 
anthracite, M. 20 to 24 p.t.; blast furnace coke, M. 22 p.t.; foundry 
coke, M. 23 to 24p.t., at the pit mouth, or at the cokeries. 

An improvement in the demand for some articles is being felt on 
the Austro-Hungarian iron market, and this has led to the belief 
that April will bring a further revival, and that the demand for 
building-material at least will be brisk, and that a generally busy 
time is approaching. It seems a little early as yet to entertain 
such hopes, when the last few months have brought nothing but 
disappointments to both makers and purchasers. 

A quiet trade is done in coal, only house-coal from Austrian 
Silesia has been in rising demand, and brown coal is also selling 
briskly to Saxony, but quotations generally are wanting in firm- 
ness. There is nothing of interest to report from the Belgian iron 
market, the demand as well as the condition of prices being ex- 
tremely unsatisfactory ; indeed, the trade in all sorts of iron and 
steel is going from bad to worse. Makers go on reducing their 
quotations, hoping to induce their customers to come forward more 
freely with orders, but up to the present only the most limited 
business has been put through, both in raw and in manufactured 
iron, and some establishments, especially the finishing works, are 
losing a good deal of money now in consequence of the high 
prices that are still quoted for coal and for crude iron. Iron 
girders were last week standing at 120f. p.t.; bars No. 2, 130f. p.t.; 
iron plates No. 2, 155f. p.t. In a few special cases, where small 
orders were in question, makers have been able to realise 2° 50f. 
and even 5f. p.t. more than in the week before, but this was quite 
an exception. 

The market for engine fuel in Belgium has been showing a ten- 
dency to weakness, and it is reported that some orders for dry 
coal for chalk and brick kilns have been accepted at 12f. p.t., 
while engine coal is generally standing at 16f. to 18f. p.t. The 
coke convention, too, is said to have recently expressed a willing- 
ness to grant reductions in price. 

The Russian Minister of Finance a short time ago called in a 
conference of all the leading members of the mining and iron 
industries, for the purpose of investigating the present pre- 
carious condition of the iron and allied trades. The result of the 
meeting has been that the Russian Government expressed a willing- 
ness to assist the works by means of orders that should help to keep 
the establishments going, but should not serve to enlarge the works 
with a view to getiing higher dividends. The members of the con- 
ference have, of course, been only too willing to accept Government 
contracts, but under condition that they should be equally divided 
among the different works. 

A rise in tariffs for metal articles of foreign make, and a reduc- 
tion in the tariff for metal articles made in Russia, was also resolved 
upon at the same meeting. 

German import in iron ore is statistically stated to have been 
last year 4,107,790 t., against 4,165,372 t. in 1899 ; export in iron 
ore was 3,247,888 t., against 3,199,878 t. Import in crude and 
malleable iron was 829,873 t., against 677,134 t.; export was 
244,132 t., against 258,632 t. Import in manufactured iron 
amounted on 150,232 t., against 160,643 t.; export was 1,313,560 t., 
against 1,244,303 t.; import in machines was 101,225 t., against 
99,810 t.; export being 241,892 t., against 226,492t. As before, 
import in pig iron, tin-plates, anchors and chains, agricultural 
machines, and in iron ore, was higher than export. 


AMERICAN NOTES. 


(From our own Correspondent.) 
New York, February 19th. 


THE rumours of probable strikes among iron and steel workers 
and coal miners have scarcely any foundation in fact, as the wages 
scale for one-half the iron and steel workers which has always been 
observed has been irrevocably fixed until June 30th, and the 
schedules of miners’ wages are always arranged far in advance. 
The event that engages absorbing attention is the closing of the 
transfer of the Carnegie properties to the Morgan Syndicate at 
somewhere from three to five times the cost of the properties, 
which excessive valuation during temporarily and exceptionally 
prosperous times is by many conservative persons regarded as an 
element of future weakness. Steel conditions are good. Large 
margins are realised by all those interests which control their own 
ore and coal, and only moderate margins by those which do not. 
There is an unusually large volume of business in sight, and by the 
opening of spring it is probable most of the material that will 
be wanted for 1901 will have been arranged for under contract at 
fixed prices. The only unfixed factor at present is the cost of 
Bessemer ore, but that is virtually settled at 4.50 dols., as against 
5.50 to 6.50 dols. last year. Buyers are holding off to see where 
they stand after the great athalgamation of interests has 
been consummated, and which will represent an aggregation of 
capital variously estimated at somewhere between 750,000,000 dols. 
and 1,000,000,000, all of which it is thought will be uncer the 
supervision of Mr. Schwab, the present executive head of the 
Carnegie Company, after Mr. Carnegie. There have been some 
signs of weakness in iron and steel recently, but the explanation 
accorded is that consumers have been awaiting developments ; and 


secondly, the independent interests constitute a very powerful 
factor. The list of them is formidable, and among them are Jones 
and Laughlins, Republic Iron and Steel Company, Otis Steel Com- 


pany, Cambria Steel Company, Carbon Steel Company, Wheeli 
ron and Steel Company, Oliver Iron and Steel Company, an 
Lackawanna Iron and Steel Company, Pennsylvania Steel Com. 
pany ; capital 50,000,000 dols., and perhaps twenty others. So 
ar, the tiger of competition has been chained only by the tail, and 
the rope is not the strongest. What effect the independent con- 
cerns will have is somewhat problematical. The weak spot of the 
enormous combination is the large amount of over capitalisation 
denominated by such terms as ‘‘ deadwood” and ‘ water.” The 
fever of combination is extending among a good many large 
consumers, who find advantages in that course. he com- 
binations have practically crushed out the middlemen. This 
concentration of power will have several favourable influences— 
among them the steadying of the market against unncces- 
sary and hurtful fluctuations which restrict trade rather than 
enlarging it. The centralisation makes it possible to restrict 
production in time to prevent any approach to a glutting 
of the markets, the potent cause of so much irregularity of prices, 
and of so much ill-advised expansion of productive capacity at 
times. One of the first things the new combination will direct its 
attention to will be the organisation of effort to share more 
liberally in the world’s trade. The question of price will in a large 
measure be secondary, the prime object being to get business, and 
let the home producer make up the profit wanted, which the home 
producer will have todo, All these great agitations, however, are 
not going on without more or less distrust in the public mind, but 
the public isin the position of the gentleman who drew an elephant 
ata raffle. The meaning of it all is that an anti-trust agitation 
has been started, but which the great managers will laugh at, as 
they control about everything except votes, and as for votes they 
do not care for them. 

; New York, February 27th. 

Preparations are being made all over the United States for 
enlargement of capacity in all fields of activity. Taking reports 
of expenditures for building in twenty leading cities for January, 
the figures are 15,000,000 dols., against 9,000,000 dols. same time last 

year, same month—an increase of 62 per cent. Another indication 
is that the volume of business, as shown by bank clearings last 
week, was 36°6 per cent. over a year ago. Outside of New York 
City the gains were 10 per cent. over same week last year. Kx- 
— of wheat, corn, animals, and provisions 16 per cent. over 

anuary last year. As a rule American exports are now double 
imports. 

‘here is an excellent demand for all kinds of finished iron and 
steel, and a heavy demand for crude iron and steel is about setting 
in, the stimulating cause being the transfer of the Carnegic 
properties to the Morgan Syndicate. The opinion prevails 
that this transaction will be followed by a general advance in 
prices, and those consumers who have not covered their summer 
wants are now doing so. It is not at all certain that there will be 
any advance, but the present capacity is worked to its maximum 
limits, and stocks do not accumulate. The industries in general 
are in a vigorous condition, and new avenues are opening up all! 
the time. Car and shipbuilding requirements will be extra- 
ordinarily large all through the year. 

Last year’s silver production was 60,478,276 oz., valued at 
37,085,248 dols. Mexican ; 46,352,281 oz., valued at 28,423,219 
dols.; total, 106,830,557 oz. More than half our silver production 
was retained here. Last year there was exported to the Orient 36°S 

r cent. more silver than the year before from all points, China, 

ndia, and Japan absorbed, approximately, 103,600,000 oz, All 
commercial conditions are favourable, and in the industries great 
preparations for enlargement are in progress, in which steel pro- 
duction leads, Had not Mr. Carnegie been bought out he would 
have built an independent road to the coast to carry his products. 
To prevent this the railroads that would have been affected com- 
bined with certain financial interests to buy him out, and thus 
prevent a competition for freight throughout the Central-West 
that would have proved hurtful to existing roads and their stocks. 
The end of pending negotiations is not in sight. The Morgan 
people are buying up vast ore beds in Ontario for development, 
and are in ona of valuable coal beds, near probable furnace 
sites, 
The outflow of capital from the United States to Europe is full 
of significance. The large balance in favour of the United States 
has been greatly reduced. There is an abundance of loanable 
funds, and this case will continue until autumn crop moving 
requirements. Congress will probably be re-convened to act on 
the Cuban constitution, and some other measures which it has 
been found impossible to reach in this short session. Enormous 
expenditures have been voted, and there are evidences of popular 
discontent over the foggy policy of the Government where there is 
no need of any. The Subsidy Bill is particularly objectionable 
under its present form. The failure to reduce taxes which were 
imposed for Spanish War purposes will help the trouble. The 
feeling among the great body of the people is to attend to our own 
business and undersell all creation if we can. 

Fully 5000 miles of railroad will be constructed in the South and 
South-West during the next two years, New lines are needed to 
develop the timber, mineral, oil, and agricultural resources of the 
South-West. The traffic and passenger business between Mexico 
and the United States during the past few years calls for much 
mileage. 

The United States Treasury has now 485,235,706 dols., of which 
258,905,999 dols. are held against outstanding certificates. The 
production of gold last year was 75,000,000 dols. The gold money 
of the United States on February 1st stood at 1,112,427 ,728 dols, 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal in good demand, and prices remain unaltered. House 
coal firm, but still a scarcity of tonnage. Exports for week ending 
2nd were :—Coal, foreign, 83,559 tons ; coastwise, 16,620 tons. 
Imports for week ending 5th were :—Iron ore, 2150 tons ; manga- 
nese, 3000 tons ; pig iron, 375 tons ; pitwood, 2852 loads. 

Coal :—Best steam, 15s. 6d. to 16s.; seconds, 14s. 6d.; house 
coal, best, 18s.; dock screenings, 6s. 6d.; colliery small, 5s. 6d. to 
6s. Pig iron:—Scotch warrants, 53s.; hematite warrants, 58s.; 
Middlesbrough No. 3, 46s., f.o.b. Cumberland prompt. Iron ore : 
—Rubio, 14s. 6d.; Tafna, 15s. 6d., 16s, Steel: —Rails, heavy sections, 
£5 15s. to £5 17s. 6d.; light ditto, £6 17s. 6d. to £7, f.o.b.; 
Béssemer steel tin-plate bars, £5 5s.; Siemens steel tin-plate bars, 
£5 5s., all delivered in the district, cash. Tin-plates :—Bessemer 
steel coke, 13s. to 13s. 3d.; Siemens, coke finish, 13s, 3d. to 
13s, 6d. nominal. Pitwood :—17s. 9d. to 18s. ex ship. London 
Exchange Telegram :—Copper, £70 ; Straits tin, £119. Freights: 
—Slightly firmer. 


DamaGe TO Roaps By Heavy Trarric.—Much inconvenience 
was suffered by the vehicular traffic in the Strand, and _consider- 
able damage was inflicted on the wood pavement, on Wednesday 
morning, by a truck carrying a bridgegirder. The truck was being 
hauled to the docks by means of a traction engine, when, at the 
foot of Southampton-street, the road surface gave way under one 
of the truck wheels, which dropped nearly a foot. The weight of 
the girder, according to a docket attached, was about 26 tons, and 
the tare of the wagon 8 tons, so that altogether there was a wet 
of 34 tons carried on four wheels, or about 17 tons per axle. The 
width of the tires on the wheels was about l4in. After consider- 
able delay the wheel was raised by the aid of screw jacks, and amid 
the execrations of impeded cabdrivers, the load was again got 
under way, but not without cutting a considerable furrow for some 


further distance in the pavement, 
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AUSTRALIAN NOTES. 
(From our own Correspondent.) 

Quite a boom was created in electric light 
material during the Commonwealth celebrations 
in Sydney. In almost all cases. the illuminations 
were carried out with electric installations, some 
magnificent designs both for building and street 
decorations being carried out. Temporary 

lants, portable engine and dynamos, were 
utilised at the various buildings and grounds, 
which had the advantage of quick inspection 
when anything went wrong, and did not affect 
the general appearance of the installation. 

New South Wales is passing through one of 
the finest seasons on record. Ample rains have 
fallen throughout the agricultural districts of the 
State, and the wheat harvest is so heavy as to 
tax the resources of the railway department to 
the utmost to carry the grain away. At the 
same time there has been an exceptionally heavy 
coal traffic. 

The Railway Commissioners’ return of the 
working of the railways and tramways for the 
quarter ending December 31st last shows that 
the gross earnings are the largest on record, the 
increase being £127,115 over the corresponding 
quarter of last year ; the expenditure increased 
by £73,707, showing a net improvement of 
£53,408. 

Al! descriptions of traffic contributed towards 
the increase, viz.:—Passengers, £31,505 ; parcels, 
£1047 ; general merchandise, £9174 ; hay, straw, 
and chaff, £8591; grain, flour, &c., £15,828; 
wool, £31,202; livestock, £14,445; coal and 
coke, £14,387. 

There were 752,057 additional passengers 
carried, and the goods and live-stock traffic in- 
creased by 249,529 tons, 

Mr. J. Kneeshaw, traflic superintendent of 
the New South Wales tramways, leaves Sydney 
by the s.s. Warrimoo on January 29th on a trip 
through the United States, where he will inspect 
the tramway systems there. 

In about twelve months’ time the Coolgardie 
water supply scheme is expected to be completed. 
Out of the 327 miles, 176 miles of pipe have been 
made, and it, is expected that the manufacture 
of the whole of the pipes will be completed in 
another six months. The engineer-in-chief states 
that 60,000 cubic yards of masonry will be re- 
quired in the weir, of which 22,000 cubic yards 
had been constructed. 


LAUNCHES AND TRIAL TRIPS. 


PaTRICIAN, steel screw steamer; built by, 
C. 8. Swan and Hunter, Limited ; to the order 
of, Messrs. Thomas and James Harrison ; dimen- 
sions, 485ft. long, 56ft. 3in. broad, moulded depth 
34ft. 10in.; engines, triple-expansion, 27}in., 
454in., 75in. diameter, by 60in. stroke, pressure 
180 1b. ; constructed by, Wallsend Slipway and 
Engineering Company, Limited; deadweight 
earrying capacity, 10,600 tons ; liunch last week. 


ETONIAN, steel screw cargo steamer ; built by, 
Wm. Gray and Co., Limited ; to the order of, J. 
Mathias and Sons, of Cardiff and Aberystwyth ; 
dimensions, 352ft. long, 49ft. 6in. broad, 28ft. 3in. 
deep: engines, triple-expansion, 25hin.. 40}in., 
and 67in., by 45in. stroke, pressure 160 Ib.; con- 
structed by, Central Marine Engine Works: 
averaged 11 knots on speed trial; trial trip, 
February 25th. 


MAUNTFIELDS, long bridge. poop, and top- 
gallant forecastle ; built by, Wm. Gray and Co., 
Limited ; to the order of, H. Doughty and Co., 
West Hartlepool; dimensions, length 336ft., 
breadth 47ft.. depth 24ft. 10in.; engines, triple- 
expansion, 24in., 38in., and 64in. diameter by 
42in, stroke ; pressure, 160 lb.; constructed by, 
Central Marine Engine Works ; fitted with all 
requirements of a first-class cargo steamer ; trial 
trip, February 28th. 


Port Roya, twin-screw vessel ; built by, Sir 
Raylton Dixon and Co., Limited, Middlesbrough ; 
to the order of, the Imperial Direct West India 
Mail Service ; dimensions, 382ft. long, 46ft. 6in. 
wide, 32ft. 74in. deep ; to carry, 150 passengers, 
mails, and fruit ; engines, triple-expansion, 24in., 
538in., 64in., by 45in. stroke. pressure 180 Ib. ; 
constructed by, Richardsons, Westgarth, and Co., 
Limited. The steamer proceeded direct to Bristol, 
where she took up passengers and cargo, and 
sailed for Jamaica on the 2nd. 


TRADE AND BUSINESS ANNOUNCE- 
MENT 


T. 8. McINNEs AND Co., Limited, have opened 
an office at 113, Fenchurch-street, E C., and have 
also arranged for a stock being held at that 
address, 

Messrs. JOHNSON AND PHILLIPS’ Electric Cable 
Works have opened a West End depét for John- 
son and Phillips’ cables at 37, King-street, Covent 
Garden, W.C. 


THE contractors for the Whitechapel and Bow 

ilway, now in course of construction, are 
enabled to work night and day shifts owing to 
the amount of light obtained from eight of the 
Thorn and Hoddle Acetylene Company’s gas 
generators, which are sufficiently portable to con- 
veniently meet all requirements. 


Mr. Toomas B. Woop, of Manchester, has 
been congratulated by the committee of the 
hester Coal Exch on the completion of 
twenty-five years’ service as correspondent of engi- 
heering, iron, and coal trade journals, and they 
have passed a resolution recognising the value of 
his services which has been signed by nearly all 
the leading members interested in the engineer- 
ing and metal industries, 


Mr. A. J. WHILE has been appointed assist- 
ant general manager at the works of the Barrow 
Hematite Steel Company. For some time he has 
been assistant manager of the blast furnace de- 
partment. He has been through all the depart- 
ments, and has been specially trained for the 
work. Mr. Maxwell Butchart, for some time in 
the Siemens and Bessemer departments, has been 
appointed assistant manager at the blast furnaces, 


THE PATENT JOURNAL. 


Condensed from “The Mlustvated Oficial Journal of 
‘atents.” 


Application for Letters Patent. 


*,* When inventions have been “ communicated ” the 
name and address of the communicating party are 
printed in italics. 

2lat February, 1901. 


8718. Evecrro.ytic Brakes, E.H Howlett, Hull. 

8714. Runners of Mute Carriacgs, 8. Wrigley, 
Oldham. 

8715. Guarp for PLanina Macuines, T. M. Grant, 
Glasgow. 

8716. Ewoine, E. L. Barlow, Urmston, near Man- 
chester. 

EXTINGUISHER for W. E. Baird, 
Dublin 

8718. Trestle Supports for TaBEs, J. P. Richardson, 
Scarborough. 

8719. Feencn Ciotus, W. J. Titley, 


ath. 

8720. Music Sranps, C. M. Wood, Kingston-on- 
Thames. 

6721. Turnrapces, E. Burr and C. E. Glazier, King- 
ston-on-Thames. 

$722. Ancuors, J. Eynon, W. 8S. Richardson, and E. J. 
W. Powell, South Shields. 

8723. Making Non-conpuctine Ciorn, F. T. Bond, 
Gloucester. 

8724. Lamps for Carriaces, W. T. Webber, Birming- 
1am. 


8725. Presses for Gun-corron, &c., A. Hollings, 
Liverpool. 

8726. Toots for Makine Enps of Rops, J. Pearson, 
Birmingham. 

8727. Sueer W. Rees, 
Dundee 


3728. Cxiinc and Roor Licutine, R. W. McDonald, 
London. 

8729. Stans for Drytnc Ceramic ARTICLES, J. Boulton, 
Stoke-on-Trent. 

3730. Moutpinc Borries, H. W. Woodfield and 
W. Harmer, Manchester. 

8781. Rorary Morors of the Steam Tursine Tyre, J. 
Murrie, Glasgow. 

8732. Avromatic Comin Freep for Cioars, J. Lyons, 
Ipswich. 

3783. for RaIsina 
Glasgow. 

8734. Evastic Tirxs, T. Gare, Manchester. 

3735. ImprRoveED Tiiters, J. R. Wallace, Man- 
chester. 

8736. Lapigs’ Cyciine Skirt, W., D., A. R., F.J., and 
8. Beaty, Manchester. 

8737. O1, Enornes, E., T. H., and L. Gardner, Man- 
chester. 

8738. Bicyc_e Frames, T. Clarke, Manchester. 


Liguips, J. Murrie, 


3739. Fasteners for Betts, Xec., J. Sandland, Bir- 
mingham. 

3740. Vatve Seat, J. Storey and C. W. A, Taylor, 
Liverpool. 


3741. Mancracturg of Garnett Wire, J. H. Leather, 
Halifax. 

3742. VicroRIA SARSAPARILLA Stout Non-INTOXICAT- 
ino, J. Smith and Sons, Daubhill, near Bolton. 


3743. Curr and Sieeve Protector, A. Smith, 
Huddersfield. 
3744. Guarprnc OverneaD Evectric Wires, E. 


Quarmby and E. A. North, Huddersfield. 

8745. Sarery Bort.s, J. Bannerman, D. Miller, and G. 
Harvey, Dundee. 

3746. Fastener for Doors of Venicies, H. Green, Bir- 
mingham. 

8747. Printine PHotoorapuic Papers, W. C. A. Ross, 
Glasgow. 

3748. Incanpescent Licutino, H. J. 8. Stobart and 
G. T. Lane, London. 

3749. GarpeNn Lanes, D. Docker, London. 

3750. Susstirute for Morner’s MILK, J. Meyenberg, 
London. 

8751. Ranee Borer, T. Potterton, London. 

3752. Ramway Merats, A. Hunnable, Romford, 
Essex. 

37538. E.ectric Conpuctor Connections, J. D. F. 
Andrews, London. 


8754. Makina Connections, J. P. Harper, 
London. 

8755. PortanLte Sack Etsevators, D. T. Gratton, 
London. 


8756. CrrcuLaR Kyirtinc Macnuines, W. Arkwright, 
London. 

8757. Steam Pipes, W. H. Bushell and L. R. 8. 
Tomalin, London. 

3758. Appatatus, G. Brewer.—(A. J. 
Pilloy, Belgium.) 

8759. Metuop of VentiLatino, T. C. Fawley, London. 

8760. Furnace Fives, J. Hindell, London. 

761. Vatve Gear for Enornes, J. T. Marshall, 
London. 

8762. Warcu Cass, J. Favre, London. 

8763. Rontorn Tupss, C. H. F. Miiller, London. 

3764. Boxers, E. W. Mills, London. 

3765. Rockrne Cuatr-BeD, H. Jaffe, London. 

3766. Croarnetres, J. Kronegold, London. 

8767. Meat Cutters, T. Williarns, Loudon. 

3768. Maxine Hypravtic Cement, W. Michaelis, 
London. 

3769. Lamp SHapes, O. A. Mygatt, London. 

8770. Joints, T. H. Oswald, London. 

771. Cow A. A. Williams, London. 

8772. C. Horn, London. 

3773. ENGRavING PnonocRaPH CYLINDERS, C. Horn, 
London. 

774. Steam Generators, V. Arnos and P. Alter, 
London. 

8775. Cover for Szats of Veuicies, H. J. Letheren, 
London. 

776. Cover for Seats of Venicies, H. J. Letheren, 
London. 

777. ADJUSTABLE Book-sHELF Surport, R. Lipman, 
London. 

8778. Surps’ Sreerine Apparatus, H. J. Salter and N. 
Collins, London. 

8779. Makinc SuLpHaTe of Ammonia, E. G. Scott, 
London. 

3780. Fotpixc Boxks or Wrappers, M. Maguire, 
London. 

8781. Coun FREED MecuHaNism, F. W. North and R. A. 
Rooke, London. 

3782. Lastinc Macuing, G. D. Castellani and L. F. Lainé, 
Liverpool. 

3783. Macuing, A. J. Boult.—(La Société 
Générale de Bonneterie and C. Boucher, France.) 

3784. TreaTiING MILK with A. T. Salenius, 
London. 

8785. TREATING VEGETABLE Stems, J. A. Lacdéte and P. 
E. Marcou, London. 

3786. Scurcainc Macuing, J. A. Lacdte and P. E. 
Marcou, London. 

3787. Borter Stays, R, T. Preston and J. Holden, 
London. 

3788. Vices, P. Forster, London. 

3789. TricceR for Firinc Riries, H. A. Vachell, 
London. 

3790. Mgasurine Liquips, A. Steer, F. Z. Jacques, 
and A. Folkes, London. 

8791. INTERNAL ComBUSTION Enornes, A. Wagener and 
H. Pape, London. 

3792. HorsgsHors, D. C. Graswinckel, London. 

3798. INsuLaTING Wires, H. W. 
London. 

3794. Manprit for Coatinc Wires, H. W. Webb, 
London. 


Webb, 


22nd February, 1901. 


3795. Copper Roortne, F. Green, London. 

8796. SuRFACE-coNTACT ELECTRIC TRACTION SysTEM, 
Aitken, London. 

8797. WELDING ALUMINIUM SuRFaces, 8. Cowper- 


= 


Coles, London, 


3798. SpEED-TRANSMISSION GkAR, H. Heatly and W. 
Hunt, Bothwell, N.B. 

8799. PRRvENTING AccIpENTS from TROLLEY WIREs, 
R. C. Quin, Blackpool. 

3800. Tire for CycLE E. R. Fletcher, Mussel- 

burgh, N.B. 

3801. Boppres, W. H. Hacking, Manchester. 

$802. Pyeumatic Tires, E. H. Seddon, Manchester. 

$808. Sicnnoarps, G. Smith and H. H. Hall, Man- 
chester. 

$804. Sear Cover, J. Ross and A. W, Mackenzie, 
Edinburgh. 

8805. Manoracturine Gas, W. P. Gibbons and C. R. 
Teasdale, Birmingham. 

$806. Macuines for BALLING THREAD, W. McGee, 
Glasgow. 

$807. Macuines for Targap, W. McGee, 


asgow. 
3308. Automatic Spootinc Macuines. W. McGee, 


Glasgow. 
3809. Parser, W. E. and W. J. Adlard, Birming- 


m. 
8810. NaturaL CoLour G. Woodiwiss, 
Bradford. 


3811. Wixpows, T. 8S. and J. H. Tomlinson, Leeds. 

3812. Borters, G. C. Kendal, Birkby, Huddersfield. 

3813. Wrispow-sasH Fastener, W. H. Fowler, Bir- 
mingham. 

3814. Hinogs, F. Doman, Dudley. 

3815. SxitTLe G. Gibson, Hanley, Staffs. 

3816. Lecornas, B. R. Jealous, Manchester. 

3817. Horsk A. B. Harris, Kingston-on- 
Thames. 

3818. Ferp-cutrers, A. E. Heck, Kingston-on- 
Thames 


3819. Imrration H. Costello, Dublin. 

3820. Trousers Stretcuers, W. McDonnell, Kyleglas, 
Limerick. 

$821. Winpow-sasH Fasteners, A. R. Turner, Man- 
chester. 

Constructor, R. Chatfield, Ton- 
ridge. 

3823. Conpuits for Exectric Wires, R. Ames, 
London. 

3824. APPARATUS for Mak1NG Pipes or Tunes, R. Ames, 
London. 

3825. Watcu Hoiprers, A. Kiehnle, Manchester. 

2826. Fez, 8S. Damadian, Manchester. 

$827. Macuings for Rotiine Merat, G. A. Turnbull, 
Glasgow. 

3828. Marcu Icnirers, C. O. Foltz, Glasgow. 

3829. Knire CLEANER, F’. Smith, Southampton. 

3830. Manuracture of Iron Turgs, H. Perrins, 
London. 

$831. Hanpie Grip, C. B. Wright. Cheltenham. 

3832. Sreapyinc Reststance for Nernst Lamps, C. C. 
Garrard and The Nernst Electric Light, Limited, 
London. 

8833. Nernst Lamps, B. M. Drake. C. C. Garrard, E. 
G. Sheppard, M. Solomon, and The Nernst Electric 
Light, Limited, London. 

8834. Srartinc E.ectro-motors, P. J. M. Girault, 
London. 

$835. Carvine Forks, A. Shapcott, London. 

3836. MecuanicaL Device for Lancvaces, 
W. Redfern, London. 

3837. Roap Veutctes, J. R. Churchill, London. 

3838. Srgeam Generators, J. H. Tangye and W. John- 
son, jun., London. 

3839. Tires and Rims for Wares, C. M. Powell, sen., 
and C. M. Powell, jun., London. 

$840. Starr-nop Fixers, F. Macey and L. A. Carré, 
London. 

8841. Manuracture of Brveraces, R. J. and J. G. 
White, London 

3842. E_evators for Grain, A. 8. Williams, London. 

3843. Hat Packie Rivos, W. Carrick and W. Forsyth, 
London. 

3844. Inpicators for Spgakinc-tunes, P. M. Autill, 
London. 

3845. Burners used for IncanpEsceNT Gas LicHTING, 
C. 8. Snell, Saltash, Cornwall. 

3846. Paper-cortryc Macaines, H. H. Lake.— 
(Vere*nigte Kammerich'sche Werke Aktien-Gesellschaft, 
Germany.) 

3847. Corn-FREED K. Strauss, London. 

3848 Seir-actinc Mutts and Twinrrs, Taylor, Lang, 
and Co., Limited, and W. Stor1s, Manchester. 

3849. Heatinc Devices for Liquip-rurt, A. R. 
Scherding, London. 

3850. Fastentnc Cup for Sarrt Currs, M. Jacobs, 
London. 

3851. Firrmses for ArracHINc Tapes to VENETIAN 
Burxps, T. Kemp, London. 

3852. Coatinc Tain Woop Rops with E. 
Hugendubel, Liverpool. 

3853. Cement Stass, A. Mack. Liverpool. 

8854. Friction CLutcuEs, K. E. Markel, Liverpool. 

8855. WarerPrRoor Garments, I. Frankenburg, Ltd., 
and I. Kingsfeld. Manchester. 

3856. Recorpinec the ILtuminaTINe Power of Gas, J. 
P. Leather, Manchester. 

3857. ILLUMINATED ADVERTISING Sicns, W. J. Sawyer, 
London. 

3858. Protective Aprons for PassENGERS on OmMNI- 
Buses, H. J. Letheren, London. 

8859. Mmasurtnc the Deviations of Bore 
Hotrs, A. Wache, London. 

8860. ELectro-macnets, E. G. Sheppard, M. Solomon, 
and Nernst Electric Light, Limited, London. 

3861. Manuracture of Lustrous Srrips of TrxTiLe 
a J. Imray.—(Heberlein and Co., Switzer- 
and.) 

8862. AppLiances for DistrrsuTING Powpers, J. A. 
Hoig, London. 

Macuines, H. H. Lake. — 
(Vereinigte Kammerich'sche Werke Aktien-Gesellachajt, 
Germany.) 

3864. Borries, A. Florio, London. 

3865. Paper-cutTrinc Macuinres, H. H. Lake. — 
(Vereinigte Kammerich'sche Werke Aktien-Gesellschaft, 
Germany.) 

3866. Apparatus for ImrTaTING FrrE FLamgs, M. Hain, 
London. 

3867. Fastentnc Devices for Gioves, W. Adams, 
London. 

3868. PAPER-STAMPING PRESSES, 2 . Lake.— 
(Vereinigte Kammerich’sche Werke Aktien-Gesellschaft, 
Germany.) 

8869. Furnace, A. Brunn, London. 

8870. Comprnep ENVELOPES and Nore Paper, R. E. 
Lysley, London. 

8871. Movstacue Guarps for DRINKING PuRPosss, W. 
M. Andrew, London. 
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8872. VARIABLE Gear, B. Vallance and F. W. 
Duquemin, Kingston-on-Thames. 

8878. EsTimaTING PHoToGRAPHIC Exposurgs, J. J. 
Acworth, London. 

3874. Apparatus for Usk with Gas Srovrs, T. R. Waite, 
Norwich. 

8875. Castors, W. Morton, Liverpool. 

8876. SuppLyinc Locomotive Furnacgs with Arr, B. 
and A. Priestley, Bradford. 

3877. T. H. Parker, Wolverhampton. 

8878. Friction CLutcH and for 
Motor Bicyc.irs, J. Simkiss, Derby. 

3879. Prorecrors for Tramcars, W. Pullen, Bir- 
mingham. 

8880. ExrTensrpLe Lappgers, A. Emsley.—(4. M. 
Ferguson, Canada.) 

8881. ExectricaL Traction System, C. F. Elliott, 
Liverpool. 

3882. GLazine Cups, E. Wright, Coventry. 

Suspension Sprinos, J. Harrington, 

ventry. 

8884. Arracuine Tips to Curs, J. Gorst, 
Chester. 

8885. Construction of Stzam Borters, W. Malam, 
Manchester. 

8886. Guarp for WrinaIna Macutnyrs, W. L, Bradford, 
Manchester. 


3887. Toy for Propuciye Forms of Distortion, J. 
Anderton, 

8888. Macuiny for WEIGHING Powpers, A. C. Harris, 
Leicester. 

Brake Brock for Carriaces, D. J. Morrison, 


gow. 

3890. CoLtLapsipLe Gates for Lirrs, H. W. Brewtnail, 
Manchester. 

$891. Weavinc Looms, G. Thomas.—(@. L. Lunda, 
Sweden.) 

3892. SupporTiING &e., J. Richie, 
Glasgow. 

3893. Sores for Boots, G. F. Butterfield, 


ndon. 
8894. TooLs for Maxine Rock Dritts, G. J. Glossop, 
eas. 
3895. Wasuinc Macuings, A. G. Schultz, Kingston-on- 
Thames. 


8896. for Exciupine Dust, J. E. Williams, 
Birmingham. 

3897. BuLiets, L. B. Taylor, Birmingham. 

8898. ComBineD PLate and Saucer with Tga-cup, F. 
W. Simon, Glasgow. 

3899. Fitters, G. L. Scott, Newport. 

3900. Frames for Bicycies, A. C. Davison, Bir- 
mingham. 

3901. Frre-arms, D. Fraser, Edinburgh. 

3902. ANTI-FRICTION RoLLER Braxkines, J. Holt, Bir- 
mingham. 

3903. Stgam GENERATORS and Water Heaters, C. 
Christmas, Birmingham. 

3904. Trimminc the Enps of Bouts and Srups, T. H. 
Fox, Birmingham. 

3905. Evaporatinc Sea Water, W. C. Borrowman, 
West Hartlepool. 

Cases for Hotpinc Cuarts, J. H. Carver, 
Glasgow. 

3907. Dyg Jicc Rotter, W. Wagstaff, Manchester. 

3908. Lapis’ Harr Comps, W. F. Curry, London. 

3909. FoorsaLL ComBrnaTion Inpex Suipe, J. H. 
Brownson, Ashton-under-Lyne. 

3910. Srgam NaviGaTING VEssEL, C. Evans, Newcastle- 
on-Tyne. 

3911. MouLpING-BoaRD, F. and F. C. Ironmonger, Bir- 
mingham. 

3912. Propuction of Waite Leap, E. Bailey and W. 
T. Hey, London. 

3913. CLip with Lockxisa Device, E. A. Stretton, 
Cheltenham. 

3914. Pianinc Macuines for 
Richards, London. 

3915. Letrer Fives, A. E. Walker, London. 

3916. Apparatus for DgLiverina Corns, E. Janik, 
London. 

3917. WaTeR-cLosets, C. Wills, London. 

3918. Macuings for Winpinc Yarns, B. and R. Black- 
burn, London. 

3919. Picxs, J. E. Fiddler, 8. Purcell, and H. St. J. 
Durnford, London. 

3920. Device for Curtine Canvas, F. Small, London. 

3921. Fotpinc Macuings, J. C. Fell.—(C. B. Cottrell 
and Sons Company, United States.) 

3922. TREaTING Tar O1Ls, H. Herborn, London. 

3923. Tramway Switch OpgRATING F. A. 
Carroll, London. 

3924. Macuinery for Emposstne Faprics, P. V. Avril, 
London. 

3925. Stoves for Burnine Liquip Fue, A. J. Riley, 


Gas 


Curtixe, G. 


mdon. 

3926. Fisuine Rees, G. E. Medley, London. 

3927. for Workino a CorpING upon Bralp, 
J. Tatton, Leek, Staffs. 

$928. for Lapres’ Costumes, J. Tatton, 
Leek, Staffs. 

3929. ELecrric Lamps, E. Andreas, London. 

3930. Art of TeLEPHONy, O. Lugo and J, A. Barratt, 
London. 

3981. Supports for Puncniye Bacs, H. G. Kotten, 
London. 

3932. CaN-HOLDING ATTACHMENT for LappERs, H. 
Kepler, London. 

3933. the Rotiers of Macuings by 
Evectricity, F. H. Headley and C. Hart, London. 

3934. Gas Fires, R. Clayton, London. 

3935. Execrric Engrey, F. Joncs, 


Liverpool. 

3936. UTiLisine Tings, W. J. Roberts and J. R. Jones, 
Live 1. 

3937. 


pool. 

3938. Divipinc Doven, W. Lewis and G. and C, F. 
Davies, Birmingham. 

3939. 8. Doidge, London. 

3940. Curtarns, C. F. Marriner and R. G. Hodgetts, 
London. 

3941. Hotpinc up Rivetina Macurines, J. E. Howard, 


LitnocrapHic Stones, O. Reuchlin, Liver- 


ndon. 
3942. VaLve Apparatus for Borers, C. R. Stockley, 
London. 
3943. GENERATING ACETYLENE Gas, E. Anderson, 
London. 
3944. Apparatus for CORRUGATING PapEr, M. H. Spear, 
London. 
3945. Puriryrna Viscosz, J. Imray.—(J. Bonavita, 
France.) 
3946. Borers, R. M. Oates and J. Vaughan-Sherrin, 
London. 
3947. Mosaics, W. Mainzer, London. 
3948. RELEASING ANIMALS from VEHICLES, T. H. Brigg, 
ndon. 
8949. Enve.opes, A. Andrén, London. 
3950. Enornes, A. H. Fear and A. O. Berry, Chelten- 


ham. 
3951. Compressep Ark Brakes, W. K. M. Hildebrand, 

mdon. 
3952. Securrne Corks in Borrizs, R. G. Nash, 


on. 

MANUFACTURE of Steer, R. A. Hadfield, 
London. 

$954. Fastentnc Device for Toots, G. C. H. Wintle, 
London. 
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3955. Doors, &c., W. E. Heys.—(&. Divo, 


France.) 
3956. TrmE ReGcutator for Gas Burners, J. H. Gartrell, 


London. 
$957. Borne and Ririinc Bars, W. H. Turton, 


ndon. 

8958. Improvep Linen Surrts, &c., B. Thomson, 
Glasgow. 

3959. STRETCHING and Pressinc Trousers, E. Herbert, 
London. 

3960. STEERING ATTACHMENT for CycLEs, C. C. Jones, 
Burnley. 

$961. ExPLosIve SHELLS, J. E. Bott and W. K. Webster, 
Glasgow. 

8962. Speep GoveRNor for INTERNAL CoMBUSTICN 
Enornes, A. G. New, Woking. 

3963. Toys, J. Spatchet, London. 

3964. Etectric IcntreRs for ComBUSTION ENGINES, 
A. G. New, Woking. 

$965. CONTROLLING ELECTRICALLY-PROPELLED VEHICLES, 
A. G. New, Woking. 

8966. Guarps for Macuinery, G. W. and R. Har- 
greaves, Blackburn. 

8967. Dynamo Generators, A. Dickinson 
and T. e, 

8968. TREATING Frsrous Sunstances, J.’ Rhodes, 
Keighley. 

8969. Dap Lirr Vatves, T. Downie, Wallasey, 
Cheshire. 

8970. Improvep G. Baty and W. Wilkinson, 

jtockport. 


3971. Rapiation of Heat from Stream 
Pipgs, O. Hibbert, Manchester. 

3972. Tusgs for TELEPHONE BE. A. Claremont 
and J. Stratton, Manchester. 

3973. Truss, A. Aspinall, Blackpool. 

$974. CottecTinc Books for Stamps, M. Lehnig, Ger- 


many. 

3975. Maranrat for PLasTERING WALLS, W.G. Hofstadt, 
Germany. 

8976. MARINE Stanaw Liauts, A. B, Tourle, London. 
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8977. AGGLOMERATING &c., P. R. Bijérling, 
Lond 


on. 
and Preparations, A. MeGahan, 
3979, Stream Raitway C. Evans, Newcastle- 
on-Tyne. 
3930. Macuine for Metat Canisters, W. 


3931. Rotary Printinc Macuinery, G. A. 
Wilson, Liverpool. 

$932. SuspgNpING SHowcaRps and Framgs, J. Challis, 
London. 

3983. Beer Casxs, C. Meringtun, Lo: 

3984. CoRNER PerroratTor for — G. A. Gibbs, 
London. 

8385. Arm Brake Apparatvs, A. J. Boult.—(N. A. 
Christensen, United States.) 

8986. Venpina Macuings, A. J. Boult.—(4. S. Mil’s, 
Cnited States.) 

8987. Improvep Boots and Sxors, 8. C. Crowe, 


ndon. 
8988. S. P. Barker, London. 
3939. Contact in Corours, E. D. Faweett, 


London. 

8990. Buckets for Dagparne Purposes, R. Wright, 
London. 

$991. Saraty Extrncursuers for Lamps, A. C. Jones, 
London. 

$992, ExgcrricaL AccumuLators, H. W. Cobb, 
London. 

3993. VecETABLE or Parers, T. M. Cannon, 
London. 

8994. Winpow-oPENING Apparatus, R. Roche, Short- 
lands, Kent. 

$995. for X-ray PHotocrapny, J. W. T. Cadett, 
London. 

3996. SyvpHon Borries, I. Friedman and Siiss, 


ndon. 
$997. Guiprine Persons in Towns, D. L. T. Quevedo, 
London. 
3998. Improvep BLackrine Brusugs, E. P. Le Compte, 
London. 
3999. Sgats for Ovurpoors, C. A. and H. Bond, 
London. 
4000. Smoke and Dust FLasH-LIGHT PHOTO 
Apparatus, J. Hu 
4001. of H. C. W. Schacht, 


4002. "Ral Serxe, T. J. W. Hick and J. Anthes, 


4003. Cottars and Coupiines for Suarrine, J. M. 
Fleming, London. 

4004. Upricut Pranororte Actions, H. W. Alabone 
and T. Legg, London. 

4005. Evecrricat Sure Loc Apraratvs, T. F. and T. 8. 
Walker, London. 

4006. Pyrumatic Sprines for AXLEs of WHEELS, 
H. Pacey, London. 

4007. TELEPHONIC Apparatus, C. D. Abel.—(Sicmens 
and Halske Aktien Gesellschaft, Germany.) 

4008. Biast Furnaces J. Kennedy, London. 

4009. GoLosnxs, G. F. Rooney, London. 

4010. Saucepans, C. W. Gatward, Liverpool. 

4011. MecnanicaL Appinec and CaLcuLaTinc Ap- 
paratos, W. Pantsar, Liverpool. 

4012. Ammonta ABSORPTION Process of REFRIGERATION, 
W. Brothers, Manchester. 

4018. ApszUsTABLE HANDLE-BAR for Cycies, G. Hughes, 
London. 

4014. 8S. J. Evans, London. 

4015. Piper Wrencugs, A. F. Jackson, London. 

4016. Construction cf Cars, J. A. Brill, London. 

4017. Bizacuine of Corron, A. A. Vogelsang, London. 

4018. Saavine Bross, A. J. Boult.—(G. Eugen, J. 
singer, and 0. G. L. Nettlich, Germany.) 

4019. Vapour Torsines, H. T. Ashton, London. 

4020. Macuines for Maxine Paper, W. K. Trotman, 
London. 

4021. Macuine Iwpicator, C. J. 
Richardson, 

4022. for Bzet Srgps, B. Ferencz, 


4023. for Liguip Receptacies, L. Schin, 
London. 

4024. Propuction of CoLtourinc Martrsrs, J. Y. 
Johnson.—{The Badische Anilin and Soda Fabrik, 
Germany.) 

4025. Waterproor Paper, J. B. Payne, London. 

4026. IvparTina SHapges to Foop-sturrs, E. Allard, 
London. 

4027. Drawine Corks from Bortrties, E. Girondeau, 
London. 

4028. or Ciinomerar, H. L. Schaff- 
ner, London. 

4029. Traeatine Ecos, M. I. Fordred and W. Pickering, 
London. 

4030. SteREoTyPe PLate Box, H. E. Newton.—(R. Hoe, 
United States.) 

= for DispLayinc Goons, J. W. Morgan, 

= Printine Priares, P. Henking, 

ne Lirts, H. J. Haddan.—(A. Stigler, 

taly 

4034. Fire-aLarms, L. de L. Wells and A. C. Brown, 
London. 

4035. Exastinc Horses to Carry Forace, J. A. 
Miliane, London. 

= for C. P. Martin, 

4037. Castisa of CircuLak Boprss, 8. Michailoff, 
London. 

4038. ReouLatinc Draveut for Furnaces, W. L. 
Wise.—({ The Société des Inventions Jan Szezepanik and 
Cie., Austria.) 

4039. ExTRactine Zrxc from Org, J. C. Clancy and L. 
W. Marsland, London. 

4040. Cyctz L. Murphy and E. P. 
Savage, Abbey Wood, Kent. 
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4041. Sprspie Hotper, E. Kilner, Fenay Bridge, near 
Huddersfield. 

4042. Propvuction of E.ecrrotyrés, S. Cowper-Coles, 
London. 

4043. Fxep for Generators, H. W. Povey, 
Swindon. 

4044. of Wacoxs, E. Muirhead, 
Glasgow. 

4045. Winpow Tickets, P. Menzies, Glasgow. 

4046. Mupcuarp Stray Enp, W. H. Marchant, Tender- 
den, Kent. 

4047. SELF-INFLATING TirEs for Cycxzs, J. Johnston, 
Manchester. 

4048. Fitters, G. H. Richmond and J. Crowther, Man- 
chester. 

4049. Friction CLUICHES, J. N. Kay and H. Heap, 


Bury. 
ELEecTRICAL SwiTcHEs, L. P. Perkins and H. 


DUPLicaTENG INVOICE R. J. Hitchings, 

anley. 

4052. Testinc Suot-Firinc CaBLes in Mines, J. T. 
Stobbs, Stoke-on-Trent. 

4053. Coverinc Merat with Esxry, G. H. and J. G. 
Byrom, Manchester. 

4054. Cooxine Ranogs, J. Napier, Glasgow. 

4055. Liguip Fort Apparatus, 8. F. McKee and A. C. 
Browne, Glasgow 

4056. Miners’ SAFETY Lamps, J. Farrar, Newcastle-on- 


Tyne. 
4057. Borrow Currina-out Toot, E. B. Stokes, 


“REGULATING CaLoririzrs, G. W. Hawksley, 

Sheffiel 

4059. Securine the Covers of Prgumatic Tings, R. 
Alexander, jun., G ‘Ow. 

4060. ATtacHMENT for Barres, T. and W. Simpson, 
Manchester. 

4061. Sounp Inrensiriers, A. Godfray, Guernsey. 

4062. Borriz for Fiutps, A. D. Todd, Hull. 

4063. Door Borts, J. Legge and H. H. Chilton, 


4064 CarsrvRerrina Devices, G. Johnson, C. E. For- 
man, and R. Martin, Coventry. 

4065. Comprtitive Race Games, F. G. Beck, Bir- 
mingham. 

4066. Rack and Drarvers, E. Cutler, Birming- 


ham. 

4067. Raptators, J. Ridley and C. G. Borthwich, 
Coventry. 

4068. for AppING Ficurgs, J. C. J. Lucas, 
London. 

4069. Po.isHine Knives, F. and A. E. Smith, South- 
ampton. 

4070. Hanpigs for Fornitvre, F. M. Walker, Glas- 


gow. 
PaovEcrizes, J. E. Bott and W. K. Webster, 


‘ow. 

4072. Constructing Axes, A. B. Vanes, 
London. 

4073. MecuanicaL Apvertisine Device, J. H. Ross, 
Birmingham. 

4074. HinGcELEss Door, W. H. Hamblett, 
Manchester. 

4075, Lip for Inxstaxps, F. G. Blott, Wisbech, Cam- 


bridgeshire. 

4076. CauLKIne Toors, W. Sharkie and Crawford, 
Glasgow. 

4077. _Maxina Bowrs, C. L. and H. L. Jackson, 
Manchester. 


4078. Corrox, Dobson and Barlow, Ltd., and 
T. H. Rushton, Manchester. 

4079. Crapie for Srock, H. E. Lord, Man- 
chester. 

4080. Rattway Tres, C. J. Gadd and D. Martyn, 
London. 

4081. Apparatus for Lusricatinc Purposss, J. 
— Fed Lubricating Company, United 
States. 

i ACETYLENE Gas, A. Liithi, Charlottenburg, near 

rlin. 

4083. Draivinc for J. L. Boothman, 
Greenock. 

4084. Reservoir or Fountain Pens, W. T. Rowlett, 
London. 

4085. Umpreias, J. Gaunt, London. 

4086. Governinc Licut, A. G. Brookes.—(S. A. 
Stewart, United States.) 

4087. Games, M. Page, London. 

4088. Sarety Evecrric Device, C. J. R. le Mesurier, 
London, 

4089. NavicaBLE A. E. Gaudron, London. 

4090. Kwitrinc Sgamiess Srockxinas, H. Brown, 
London. 

4091. SOLE-LEVELLING Macuings, A. J. Boult.—(United 
Shoe Machinery Company, United States.) 

4092. ILLUMINATING Distant PLaces, A. Engelsmann, 
London. 

4093. SrtLos, F. Weismiiller, London. 

4094. ALtoys, T. K. Bellis and C. Joly, London. 

4095. GovERNoR for MaRINE Enorngs, A. J. Woolnough, 
London, 

4096. of Liquips, J. G. Childs, 

ndon. 

4097. GoLp-wasHInec Macutneg, J. A. Coombes and R. 
Allan, London. 

4098. ELgecrric SIGNALLING Apparatus, W. Hume, 
London. 

4099. FuRNACE for ANNEALING Purposss, A.Smallwood, 


mingham. 

4101. Toy, T. Bayliss and W. Gorton, Birmingham. 

4102. FoLbiNe Forks, C. F. Marriott and W. B. Rigby, 
Birmingham. 

4103. TREADLE ATTACHMENT for Macatngs, P. Purnell, 
Birmingham. 

4104. Stream Traps, C. H. Whitaker and A. C. Whiting, 
London. 

4105. =epeen H. H. Lake.—(0. R. Mitchell, United 
States. 

4106. Device for Venicites, C. A. Duzn, 

mdon. 

4107. Lawn Mowers, H. A. Wood, London. 

4108. UMBRELLA and PaRrasoL HANDLES, P. P.. I. Fyfe, 
London. 

4109. Fountain Pens, W. W. Stewart, London. 

4110. Uncourptinc Ramway Trucks, E. J. Hill, 

London. 

4lll. Iscanpescent Gas Licut Mantes, A. M. 

Clark. — (Siiddeutache Gliihkkirper-Fabrik J. Sauer, 

Germany.) 

4112. DiscHaRciInc Matrersin J. M. Goodwin, 

London. 

4113. Steam Generators, O. D Orvis, London. 

4114. Trottey System of Traction, 8S. H. Heywood, 

Manchester. 

4115. Sarery Apparatus for Trains, G. Barker.—(0. 

Papengouth, Italy.) 

4116. PortaBLe SHecters and Tents, T. 8S. Blenkin, 

London. 

4117. Cigar Hotpgrs, J. Proctor, London. 

4118. Sicutrne Lance Torret Guns, A. A. Common, 

London. 

4119. Apparatus in Sicnauiina, F. H. Ekins, 

London. 

4120. Boots, E. Junker, London. 

4121. Metaes for Mgasurinc Gas, J. Roberts, 

London. 

4122. Swircnes, G. E. Gaiffe and G. A. G. Contre- 

moulins, London. 

4123. Gear for Lirrs, C. W. Hildred and H. C. Walker, 

London. 

4124. Taps, F. N. Mackay, London. 

4125. MANUFACTURE of Frerovs Mareriats, H. 

— (National Package Company, United 
tates. 

4126. Vacuum Dryina Apparatus, E. Passburg, 

London. 

4127. Biocks and Grins, T. R. Dyne, London. 

4128. AppLtance for Toastinc Purposes, W. Hardy, 

Birmingham. 

4129. ToucHENine R. A. Hadfield.—(H. D. Hib- 

bard, United States.) 

4130. Venictes, D. T. Clark, London. 

4131. Castrnc Macuing, C. H. Veeder, London. 

4132. Castinc Macuryg, C. H. Veeder, London. 

4133. Castinc Macuing, C. H. Veeder, London. 

4134. Forcinc Macurng, C. H. Veeder, London. 

4135. PreseRviNG Correg Preparations, R. Katz, 

London. 

4136. Steam O. Imray.—(C. Hyde, United 

States.) 

4137. ApveRTIsINc, E. Howard and H. J. Morgan, 

London. 

4138. PaotocraPHic Apparatus, &c., J. Zenkner, 

London. 

4139. Braces, H. C. Roberts and J. B. Swain, 

London, 

4140. Grinpine and Devicss, E. Grauert, 

London. 

4141. CoIN-CONTROLLED DELIVERY APPARATUS, D. B. 

Stuart and J. C. Beckfield, London. 

Turninc Macuines for Cranks, Vogel, 
ive’ 

4143. FOUNTAIN Pen, L. Trost, Live 1. 

4144. poe for RatLway VEHICLES, G. Witt, Liver- 


pool. 
4145. for Lamps, H. Ahrendt, Liver- 


pool. 
4146. PHorocrapaic Suoutrers, the Thorton-Pickard 
Manufacturing Company, Limited, andG. A. Pickard, 
Manchester. 
Manvractvre of Iron, W. J. Foster, Birming- 


Sream to Borrers, P. Schauer, 
nm 


on. 
4149. Switcues, J. H. Spangler, London. 

4150. Writinc InstrumENT, W. J. Weedon, London. 
4151. Apparatus for Guns, Sir G. 8. Clarke, 
ndon. 

4152. So_pErino Irons, H. A. Schaefer, London. 

4153. VeceTaBLe Cutrer, G. C. Marks.—(/. &. Lane, 
United Stutes.) 


irming’ 
4100. Domestic Dustinc Macuing, P. Purnell, Pir- 


4155. Apparatus for RerriceRaTinc, W, G. Potter, 
ion 


4156. RRFRIGERATING MouLps, W. G. Potter, London, 

4157. Apparatus for Rerriceratinc, W. G. Potter, 
London. 

4158. Sropperine Borties, J. J. Varley, London. 

4159. Incanpgscent Gas Buryers, P. Stadelmann 
and Co., Limited, and L. Thurnauer, London. 

4160, Lancet and Vaccing Tupg Caspr, Félix and Fluck, 
London. 

4161. Animatep Picturss, H. W. H. 
Palmer, London. 

4162. Raitway, H. J. Cooke and M. Ehren- 
feldt, London. 

4163. Acruatina Skips of Roap Venicues, J. Gilbert, 
London. 

4164. Macuines for Mrxinc Mortar, A. Wilcox, 
London. 

4165. Steam Generators, J. M. Hurd, London. 

4166. Sprinc Frames for Bicycies, J. J. Garratt, 
Smethwick. 

4167. Pweumatic Tires, A. 8. Crosby and J. G. 
Billings, Birmingham. 


27th February, 1901. 
4168. Backinc Paorocraraic G. Herschell, 
4169. Piant Por, C. R. Evans, Waltham 
for Cows, T. Holt, Stoke-on- 
H. W. Holland and T, Woodward, 


ndon. 

4172. SHoutpger Piang, G. E. Bryant and E. J. Wit- 
combe, Bristol. 

4173. Separator Steam Traps, 8S. H. Stubbs, Man- 
chester. 

4174. Framxs for Bicycigs, T. J. J. Wasley, Stockton- 
on-Tees. 

4175. any for Fotpine Screens, J. Collins, Bir- 
ming! 

4176, | eons FACTURE of Wuirtne, J. 8. Rigby, West 
Thurrock, Essex. 

4177. Certain Parts of Cyciss, C. T. B. Sangster, 
Birmingham. 

4178. Gavors of Macuinyes, J, 8., R. 
D., W. D., and H. C. Cundall, Halifax. 

4179. Macuine, J. Sykes and J. Roberts, 
Halifax. 

4180. Burrers for Usk with Cuarns, 8S. Matthews, 
Newcastle-on-Tyne. 

4181. ACCOUCHEMENT Pyeumatic Bett, E. Yourg, 


Glasgow 

4182. Sure Vatves, A. E. Wrigley, Man- 
chester. 

4183. Lavatory Stanps, G. D. Innes, Manchester. 

4184. Prpestat for Lavatory Basins, G. D. Innes, 
Manchester. 

4185. Deaivinc Putteys and Drums, R. J. C. Mitchell, 
Manchester. 

4186, Reparrinc CycLte Pounctures, W. Davies, Man- 
chester. 

4187. Drawine INstTRUMENT, W. and A, W. Dargue and 
H. Chapman, Erith, Kent. 

4188. PREVENTING IncraustaTion, C. P. Horton, 
Birmingham. 

4189, - REW Cork and Tap, L. Webster, Pudsey, near 


4190. the of Stoven Hats, W. W. 
Twigg, Birmingham. 

4191. ATracutnc Hanpies to Doors, R. R. Harrison, 
Birmingham. 

4192. Biousgs, F. L. Bruce, Leicester. 

4193. Knrrtina Macuiygs, G. F. Sturgess, Leicester. 

4194. Mooxrsc Licutsuips, W. M. Walters, Liver- 


1. 

4135. Receprac.e, F. L. Bartelt, Brislington, 
Bristol. 

4196. Hare Suspenper, A. L. Stevens, Upper Knowle, 
Bristol. 

4197. Incusators, J. H. Sutcliffe, Ripley. Yorks. 

4198. STRETCHING TryNzD IRON, J. lam, London. 

4199. ConverRTING CeLLULose into Suear, A. Classen, 
London. 

4200. Propuction of Terpenk Peroxipr, C. Ramage. 
—(.4. S. Ramage, United States ) 

4201. TREATMENT of C. Ramage.—(A. S 
Ramage, United States.) 

4202. MANUFACTURING ARTIFICIAL Stone, F. Marx, 
London. 

4203. Crock Drats, A. J. Jung, London. 

4204. Printinc Paoroorapns, H. Ernst and L. Kres- 
lawsky, London. 

4205. Coatrxa Suips’ Bottoms, J. H. Stephenson, 

London. 

4206. Rims of Wueets, T. H. Woollen and R. J, Alpe, 

London. 

4207. Oprarntno J. R. Hatmaker.—(J. A, Just, 

United States.) 

4208. Furnaces for Gengratinc Steam, E. Brook, 

London. 

4209. Rattway Waaox, A. Reichwald.—(F. Krupp, 
Germany.) 

4210. for Purposes, F. L. Whitmore, 


4211. — for Corsets, &c., W. W. McCormick, 

London. 

4212. Guarp for Street Cars, C. J. Samuels, London. 

4213. Caces for Suarts of Coat Miygs, T. Slack, 
London. 

4214. for Grinpinc, J. C. Wegerif, 

mdon. 

4215. Evecrricat Switcnes, H. H. Lake. — (The 
“ Telephonfabrik Aktiengesellschayt vorm. J. Berlinger,” 
Germany.) 

4216. Be.t Fasteners, H. Weihtag, Barmen, Ger- 


hanical Ap pli 


many. 

4217. Starr TREADS, M Company, 
td., London. 

4218. Fancy Boxes, W. R. Comings, London. 

4219. Rotary Kwitrine C. H. Aldridge, 

London. 

4220. LyreRNAL ComBusTION Encines, A. Vernet and 

P. Clerget, London. 

4221. Printinc and Issvino Tickets, W. I. Ohmer, 


London. 
4222, Distripctine Ar, G. A. and L. M. Chopard, 
London. 
4223. Cycie Brake, W. Shawyer, London 
4224. Sicut-reeD LupricaTor, W. A. G. Schonheyder, 
London. 
4225. Cigeaninc Furnace Fans, B. H. Thwaite, 


London. 
4226, Maxinc VENEER Srructures, M. Harrass, 
London. 
4227. Sack-wrIGHING Macuinss, O. Frank, London. 
4228. Gas Lamps, C. G. Brett and F. Henneberger, 
London. 
4229. INCANDESCENT MantiEs, C. Clamond, London. 
4230. Stgamsuips, T. R. Oswald, London. 
4231. Furnace for Makino Catcium Carsrpg, J. Ward 
and International Oil Furnace Company, Limited, 


ndaon. 
4232. Securinc Bott and Scraw-nuts, K. L. Gocht, 


ndon. 
4°33, ADJUSTABLE CuTTING-ouT PatreRn, K, Lewanski, 
London. 
4234. FurNacE Moutps, A. J. Boult.—(Société Anonyme 
pour U Industrie de la Magnésite, Belgiwm.) 
4235. DecORATING PLasTic SUBSTANCES, F. Reddaway 
and M. M. Dessau, London. 
4236. FRILLING Curtains and Burns, J. H. Watson, 
London. 
4287. Sarety Jocks, A. Frederiksen, London. 
4238. Protector for Covers, J. P. Legrand, 


London. 
4239. Curtine Harr, F, Almer, London. 
4240. Venicte Tires, H. G. Tippet and W. Wild, 


Liverpool. 
4241, CoLLectING and Storinc Water, T. Mercer, 


Liverpool. 
4242. Steam Borter Furnaces, G. A. Newton, Liver- 


4243. Crrcuit-preakina Device, J. W. Beauchamp, 
Brooks and D 
4244. Cap Bars, Brooks an oxey, Limited 
H. Cook, Manchester, 
Rixa Rais, Brooks and Doxey, Limited, and 
W. H. Cook, Manchester. 


28th February, 1901, 


4246. Book Suspenpers, A. Keats, Stafford. 

4247, Ciuns, A. B. Smith, Reading. 

4248. Disrerutor for AGRICULTURAL Porposss, T, 
euut, Northampton. 

4249, Crangs, J, Anderson, Glasgow. 

4250. -PRODUCING A. A, Vérel, 


G 
4251. Weak BOILING Vesse for Brewers, R. Wollheim 
nie. 
LirecuarD for Locomotives, G. Daws, Bir. 
ham. 
4253. Hoops for Venicix Sprivas, T. Skuker 
Sheffield, 
4254. Borries, D, C. Wightman, Sheffield, 
4255. Boor Sorapgrs, Hardy and Padmore, Limited, 
and J. Southall, Worcester. 
4256. Srirrengr for use in DRESSMAKINOG, J, Hall, 
Manchester. 
4257. Securtne Pipgs to WALLs of Housrs, W. Ogden, 
Manchester. 
4258. Ratsinc the Wicks «f Lamps, W. Soutter, 
Birmingham. 
4259, Prxparina Catcium Comprounps, J. Kelly, 
mingham., 
4260. Cuanotna Loom Savuttie-woxes, W. Mason ard 
A. Hewitt, Manchester, 
4261. Drivina Gear for Cycies, W. H. Beverley, 
anchester. 
4262. Acruatine Taps, J. Shanks, T. McInnes, and R. 
Burnside, Glasgow, 
Matt, ES. Beaven, Warminster, Wilt. 


e264, Furnaces, J. Powell, Uddingston, Lanark. 

shire. 

= Gas Propvucers, J. Powell, Uddingston, Lanark. 
hire. 

4266. Macuryes for Makino Caars, (, 
and J. 8. Hudson and the Paper Coating Mac hine 
Company, Limited, Stockton-on-Tees. 

4267. Taps, T. A. Dixon, London. 


SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 


661,968, Comsinep Rayos Finper anp Turret, 
B. A, Fiske, New York, N.Y.—Filed, June 28th, 
1900. 

Claim.—(l) The combination with a revolving 
turret, of an optical range finder carried thereon 
and constituting a permanent fixture thereof, whereby 
the range finder will be trained on the target by the 
rotation of oa turret, said range finder comprising « 
telesco two reflectors, said reflectors being 
proximately the opposite ends of 
diameter of the turret, which diameter thereby 
constitutes the base line of the finder, and means for 
vertically aligning the rays which come from a distant 
object to said opposite ends of the base line, substan. 
tially as set forth. (2) The combination with a revolvy- 
ing turret, of a range finder carried thereby and com- 
prising a telescope, the eyepiece of which is out of 
line with its objective, said telescope being mounted 
near one side of the turret and through which the 
target is observed directly by the observer within the 
turret, a reflector mounted opposite said telescope and 


by means of which a reflected image of the object will 
be observed through the telescope, and means for 
adjusting the angle of said reflector, substantially as 
set forth. (3) The combination with a revolving 
turret, of a cross bar pivoted to said turret, a vertical 
telescope carried by the cross bar and ne 
downward into the turret, a reflector carried by said 
telescope, a reflector carried by the cross bar at its 
opposite end from the telescope, and means for adjust- 
ing the angle of the latter reflector, substantially as 
set forth. (4) In a range finder, an observing tele- 
scope movable relatively to a fixed pivot, with the eye 
piece of the telescope in approximately the line of 
said pivot, whereby the adjustment of the telescope to 
maintain an object in the field of view does not effect 
a relative movement of the eyepiecc, substantially as 
and for the purposes set forth, 


662,011. Sream Dasupot, M. R. Moore, 
Indianapolis, Ind.— Filed January 19th, 1900. 
Claim.—(1) In a steam engine the combination with 
a cylinder mounted on the steam cheat, of a trunk 
dash piston working therein and having a longitu- 
dinal steam aperture and operating a suitable valve, 
substantially as set forth. (2) In a steam engine the 
combination of a piston of two diameters, having a 
longitudinal steam aperture and working in a cor- 
responding cylinder A' A? mounted on the steam 
chest and provided with apertures a* arranged to be 
covered and uncovered by the movements of the 


piston, the latter operating a suitable valve, substar- 

tially as set forth. (3) Ina steam engine a rocking 
valve having a lateral arm within the valve chest, in 
combination with a link pivoted to such arm and con- 

nected piston subject to the steam pressure operating 
through the link to turn the valve arm in the direction 
to close the valve, such piston being of two diameters 
working in a corresponding cylinder A' A? provided 
with apertures a* arranged to be covered oad un- 
covered by the turning of the valve and with a lip A* 
adapted to arrest any water and oil ejected through 


4154. Macutne for Trimmina WALL Paper, A. Allen, 


Willenhall, 


London. 


pool 


such apertures, all substantially as set forth. 


oa, 
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LOCOMOTIVE EXHIBITS AT VINCENNES. 
By Rous-MARTEN. 
No, VI. 

Axmost from the earliest inception of railways an idea 
has prevailed that by fitting the front of a train with a 
nose or beak or prow, or by otherwise converting it from 
a flat-headed into a pointed projectile, the atmospheric 
resistance might be appreciably and profitably diminished. 
That idea, which widely prevails among laymen, is also 
shared, evidently, by some engineers of eminence, as it 
has been reduced to concrete form in two instances on 
the European continent, various engines of recent date 
having been equipped with Roman, Grecian, snub, or 
retroussé noses, according to the taste and fancy of the 
designers. Experiments in this connection were made 
more than sixty years ago, and the outcome was to show 
that the resistance of the air passed through by an engine, 
or even of a strong wind dead ahead, is very small in 
its effect upon a train’s speed or in its power of holding 
back a train. The experiments may have been to some 
extent roughly made in the absence of more modern 
appliances, and it is much to be wished that some really 
adequate and exhaustive test could be made such as 
would have the effect of settling the point for ever in the 
minds of all rational people. 

But some trials were made only a year or two back on 
an American railway, with the view of ascertaining to 
what extent the passive resistance of the air or the active 
opposition of a head-wind obstructed the passage of a 
train. The @ priori theory of those who tried the 
experiment was that “the head resistance of the air is 
an enormous factor in augmenting locomotive resistance.” 
The result was a candid adinission that ‘the only legiti- 
mate conclusion from the face of the figures is that a 
wind blowing either with or against the train, if its direc- 
tion is with the train, has little effect on train resistance.” 
The figures were curiously conclusive on this head. The 
average of all observations showed a train resistance of 
10°86 lb. per ton. The average of all observations in a 
dead calm was 10°85 lb., differing from the average only 
by an inappreciable fraction. The average of all observa- 
tion with a strong head wind only exhibited an increase 
of 0:09 lb. per ton over the general average, or of 0°101b. 
per ton as com with the air resistance in a dead 
calm. And with a strong wind right behind the train 
the resistance was only 0°95 lb. less than with a head 
gale. The respective resistances in pounds per ton under 
the varying conditions were :— 


10°85 
Average of all conditions ... ... ... ... 10°86 


That is to say, the head resistance of the air, whether at rest 
orin violent motion in a direction opposite to the course of a 
train, is, for all practical purposes, a quantité néqgligeable. 
It was conjectured, also, that a large amount of resistance 
might be caused by the friction of the sides of a train 
against the atmosphere through which it passed, and by 
the wind getting between or under the vehicles. Experi- 
ments were tried on this head. Every inch of inter- 
mediate space was closed in, and the entire length of the 
train side was covered with some sort of glazed material, 
so that both side friction should be minimised and 
interstitial resistance should be entirely prevented. But 
once again the result is stated to have been—nil! No 
appreciable difference could be detected in the working of 
the train, and I believe that when subsequently the trials 
were made alternately with a sharp beak on the engine 
and with a huge square target fixed in front, having the 
same greatest diameter each way as the extreme limits of 
the train clear of the rails, the differences in result were 
very small. 

This experiment of minimising side friction is said to 
be in process of revival by the Baltimore and Ohio Rail- 
way of America, According to the published descrfption 
“the sides of each coach are carried downward as near as 
possible to the rail level, while the spaces between the 
coaches are closed in, and the end doors slide to and 
fro in grooves, while the trail of the train tapers off 
almost to a wedge, and a beak is fitted to the front of 
the engine.” It is somewhat diverting to read that a 
speed of 100 miles an hour is claimed as easily feasible 
with the aid of these contrivances. Ofcourse! Ever. 
American engine or train at all novel in style invariably 
attains ‘100 miles an hour.” It is the regular form “in 
such case made and provided.” So no weight need be 
attached to that result, even if it be reported of the new 
non-resisting train. It would be a dead certainty for it 
to “attain a = of 100 miles an hour”—on paper. 
‘ad even so, the proof of cause and effect at be 
lacking, 

It may be said with a good deal of reason, or at any 
rate plausibility, that there must be some resistance on 
the part of the air when a fast train forces its way through 
the atmosphere, still more when the train has to face a 
hard gale, and that the adoption of the prow or beak form 
for the front must tend in some degree to diminish the 
amount of that resistance. 

I do not challenge either of these contentions. Un- 
doubtedly there is some resistance, and undoubtedly the 

iked front does effect some diminution. But I do 
maintain that each of those “‘ somes,” and both combined, 
amount to a very small “sum” altogether. Over an 
over again, in hundreds of cases, I have compared the 
Working of locomotives under the three alternative con- 
ditions of fair wind, calm, and head wind, and have never 
been able to detect any appreciable influence on the 
result as being exercised by either of those conditions. 
Nor is this surprising when one considers the extreme 
mobility of the resisting medium and the readiness with 
Which it is displaced hy a penetrating projectile. Of 


Course were the atmosphere confined within a limited 
Space, however large, the case would be totally different. 
But in a free and unconfined atmosphere the actual direct 


resistance encountered by an advancing train is exceed- 
ingly small. 

Some years ago, I specialty investigated the question of 
anemometry, my conclusion being that all methods then 
existing of measuring wind force were only trustworthy 
in a strictly limited degree, and at the best could but be 
regarded as giving merely approximate results. I was 
able to show some surprising discrepancies between the 
theoretical and practical force of wind, and one reason 
why this was the case proved to be the “streakiness ”’ of 
gales and breezes—that is to say, the wind moved not in 
solid masses but in a number of streams, each having an 
extreme force within its own boundaries, but being 
ms gg from its neighbour by an interval of relative 
calm. This characteristic, although not affecting to a 
large extent the point immediately under notice, should 
be taken into account in the consideration of the whole 
question of wind force and its effects. 

But it may further be argued, also with large show of 

lausibility : ‘‘ Even if the resistance be so small and the 
neficial effect of the purposed remedies so slight, surely 
it is worth while to get rid of the former, and utilise the 
latter; ‘every little helps,’ and in the aggregate ma 
not even this assistance, which is alleged to be so small, 
amount to an appreciable benefit? ” 

No doubt that might be so, were not the trivial benefit 
purchased at an excessive cost—a cost, I mean, in the 
evocation of resistances far greater than that against 
which the remedy is directed. And I distinctly contend 
that such is the case. I shall proceed to demonstrate the 
point. 

Every practical railway engineer is well aware that the 
foe to be dreaded is not the head wind, but the side wind. 
Any wind which blows in the smallest degree on the side 
of a train's course, even if it be “on the quarter,” as 
expressed in nautical phraseology; that is to say, partly 
fair and partly on one side—the most favourable breeze 
of all at sea; still more, if at right angles to the train’s 
course, and, perhaps, worst of all, when on the side and 
also slightly ahead, offers a most serious obstacle to 
train speed, largely increases the work which an engine 
has to perform, and greatly augments the necessary con- 
sumption of fuel. The reason is that whereas at sea a 
side breeze blowing on the sails set at a suitable angle is 
often a most favourable wind, and urges the vessel 
forward with more power than a wind dead astern, 
because it can operate on a larger area of canvas, the 
only drawback being the sideway drift or ‘“ lee-way,” a 
side wind blowing on a large longitudinal and vertical 
area of a train forces the whole mass sideways, with the 
effect that the flange of every wheel on the lee side is 
pressed forcibly against the rail, and thus acts as a 
powerful continuous brake. This, again, is no matter of 
mere opinion, but is a manifest and indisputable fact. 

Now this is where the drawback of the wind-cutter 
construction enters, and where also will be found the 
disadvantage of the closed-side method of train building. 
Each offers the largest possible area of surface to the 
very wind which exercises the most prejudicial influence 
upon a train’s speed and progress. This is so obvious as 
hardly to need graphic demonstration. But let anyone 
make a simple horizontal plan of the wind-cutter design 
and of the ordinary type, and he will at once see that the 
long slanting sides of the prow or beak affixed to the 
smoke-box,'chimney, dome, sand box, safety valve column, 
fire-box, and cab of an engine, as in the case of the other- 
wise admirable four-cylinder compounds of the French 
Paris-Lyons-Mediterranean Railway, must needs operate 
as a series of powerful sails set to catch the wind in such 
a way that every wheel flange on the lee side of the 
locomotive is pressed hard against its rail, and so grinds 
heavily along the whole distance instead of running 
lightly on the top of the metal with a minimum of friction 
and resistance. 

Even this does not sum up the whole case against the 
wind-cutters. In experiments with ice yachts it has been 
found that under certain conditions when the wind is 
blowing at a right angle to their course, they appear 
actually to travel at a faster rate than that at which the 
wind itself is moving. This paradox, as it appears at 
first sight, was explained by the theory that a wind blow- 
ing across a course, and propelling a vessel by means of 
its sideway pushes against sails set at a suitable angle 
might well produce the effect recorded, whereas a stern 
wind that propelled merely by its own forward motion 


Y | could not, of course, send a vessel along faster than its 


own rate of movement. I have not tried this experiment, 
and take the results merely as recorded. They are not 
specially important in this connection, but they are 
certainly relevant, for it clearly follows that ifaside wind 
pressing against an extended plane surface set at a 
certain angle to the course can exercise more power in 
the direction of the course than if it blew directly and 
tavourably along the same line, so the same side wind, if 
blowing upon such a plane surface set at the opposite 
angle—that is to say, in the way it would be if it were a 
sail and the train’s tail pointed where the vessel’s head 
would—-the influence excited must be entirely in the 
direction of forcing the train backward. So, as the 
engine’s power is too superior to permit the wind force to 
operate actually thus, the wind force revenges itself by 
acting in this second way as a formidable check and 
brake. 

Experience leaves no room for doubt that the wind 
does act in each of these ways, and that consequently 


d | not only is the beneficial effect imagined to be derived 


from the wind-cutters utterly illusory, but that mode of 
construction is directly and positively prejudicial to speed 
and economy by augmenting the resistance, reducing the 
speed, diminishing the load which an engine can haul, 
and its capacity for ascending gradients, and, finally, 
enlarging the quantity of fuel required to be consumed 
and of water to be evaporated, in order to enable it to 
perform a given amount of work. 

When the new compound engines came out on the 
Paris-Lyons- Mediterranean line with their pointed noses, 
they were found to do better work than their predeces- 


sors, and to burn less coal, and it was alleged that this 
efficiency and economy were due to their wind-cutter 
construction. It need hardJy be pointed out that, so far 
from this being the case, both the efficiency and the 
economy are attributable to the system of compounding, 
and that noseless and beakless engines on the same 
system used on other railways gave equal, if not superior, 
results. That the wind-cutter method was ‘ade ae 
less has long been known or suspected by many engi- 
neers, but it seems to have escaped notice that it must in 
certain cases, and those not infrequent, be actively and 
— injurious. Both calculation and experience, 

owever, have long convinced me that this is assuredly 
the case. 

I may mention that in the case of the latest Paris- 
Lyons- Mediterranean engines, including the one at Vin- 
cennes, and also of one of the Etat engines, the shape of 
the smoke-box wind-cutter has been modified. Instead 
of continuing in one downward slope from the top of the 
chimney to the beak point at the buffer beam, the slope 
ceases at a point opposite the boiler axis, the lower 
portion of the wind-cutter being vertical—being, in fact, 
the edge of a wedge presented to the front. 

The chief dimensions of No. C.91 and of No. C.21, 
which was its original prototype, are as follows :— 


No. C.21. No. C.61, 
Boiler : 
Internal diameter... ... ... 4ft. 4in. 4ft. 8fin. 
Length between tube plates 9ft. 10in. 11ft. Zin, 
Height of centreabove rail... 7ft. 44in. 8ft. 1fin. 
Tubes, Serve pattern : 
Fire grate area ... ... 25°6sq. ft. ... 26°1sq. ft. 
Total heating surface... ... 1594sq. ft. ... 2040sq. ft. 
Cylinders : 
High-pressure (?) diameter 13a. ...--- 
Low-pressure (2) diameter... 2idin. ... 21tin. 
Stroke of piston ... ... ... 24gin.... 
Wheels 
Coupled ... ... 6ft. 6fin. 6ft. 6fin. 
3ft. 34in. 
Weight of engine in working 
Adhesion weight ... ... ... 314 tons ... tons 


It should be mentioned that Nos. C.131-150 are slightly 
heavier than Nos. C.61-180, the additional weight being 
laced wholly on the coupled wheels, while that on the 


gie is slightly reduced. 


LIGHTHOUSE ENGINEERING AT THE PARIS 
EXHIBITION. 
No. V. 

THE importance of sufficient and suitable ventilation 
in lanterns for lighthouse apparatus is a matter to which 
very careful attention must be given. In the case of 
permanent lights the ventilation of the lanterns is of even 
greater importance than with ordinary attended lights. 
As far as possible there should be maintained an 
equality between the external temperature and that of the 
air in the interior of the lantern, in order to prevent the 
formation of moisture upon the lantern glazing. This 


~ 


OCI) CI 
i 
Vertical Section 
Fig. 1—FIXED PERMANENT LIGHT 


result is secured by providing an ample influx of air 
through the lantern floor and behind the wood lining of 
the pedestal. 

The smaller apparatus of fixed and occulting types are 
often fitted up in semi-portable lanterns of the type 
shown in Fig. 1, and ranging in diameter from 460 mm. 
upwards. The larger ap tus, and the feu-éclair, or 
flashing lights, are installed in lanterns of 1°600 m. 
internal diameter, as in Figs. 4, 5, and 6, which size is 
large enough to admit a keeper. j 

Fized permanent lights.—Figs. 1 and 1a illustrate a type 
of this class of apparatus exhibited by Messrs. Barbier et 
Bénard. The construction will be clearly understood by 


those of our readers who have read the fourth article of 
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this series.* The cost of permanent lights of fixed | construct clockwork apparatus, driven by weights, to 
character varies from £50 to £420, according to the size | rotate occulting or flashing lights to run for the length of 


of apparatus and type of lantern. That shown in Fig. 1 


time required in connection with permanent apparatus. 


—fourth order—costs £220, and has an intensity of about | Resource has, therefore, been had to electric motive 


120 candle power. 


power, and with satisfactory resuits. In the system 


Occulting permanent lights—None of the permanent | adopted by the French Service des Phares a small 


lights shown at the Exhibition were fitted with occulting 


“ Gramme ” electri¢ motor is fixed tothe apparatus, the 
armature being mounted on the vertical shaft of the 


2PM latter, and rotating at the same speed. The armature 


Fig. la—HORIZONTAL SECTION AT THE FOCAL PLANE 


screens. The arrangements in use in such apparatus are 
so interesting that we reproduce in Fig. 2 a drawing of 
this type of occulting apparatus established by the French 
Service des Phares at Mengam and at Men-hir, near 
Penmare’h. Two revolving screens are carried on a 
mercury float and connected to the vertical shaft of an 
electric motor, which is placed inside the pedestal of the 
apparatus. The burner revolves with the float, the oil 
‘supply being connected by means of an annular mer- 
cury joint surrounding the base of the burner. The 
intensity of the beam emitted by an occulting permanent 
light does not differ from that of a fixed character light of 
thesameorder. Asixth-order fixed orocculting apparatus, 
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Vertical Seciron, 
Fig. 2—OCCULTING PERMANENT LIGHT APPARATUS 


with dioptric drum of 81 deg. vertical angle, has an 
intensity of 68 candles. The power of a fourth-order 
apparatus, with top and bottom prisms, would be 140 
candles. The cost of the sixth-order apparatus shown in 
Fig. 2, complete with lantern, motor, &c., would be under 
£500. A fourth-order apparatus of the same type would 
cost but little more. 

Feu-éclair permanent apparatus.—It is impossible to 


revolves within the field magnets, which consist of two 
stationary permanent magnets fixed to the base of the 
cylinder, rising to the level of the armature, and terminat- 
ing in faces connected by gun-metal distance pieces to 
form a compact and rigid whole. The armature of the 
Gramme ring type is slotted to secure mechanical strength 


and to reduce the air gap to the small dimension of them, 
owing to the necessarily weak induction of the permanent 
magnets. In a group flashing feu-éclair of this type the 
shaft would make one revolution in ten seconds, or six 
per minute. The electric motor therefore runs at an 
abnormally low speed, and the apparatus has, so to speak, 
no momentum of rotation. The slightest obstruction or 
inaccuracy of adjustment would stop the machine. The en- 
gineers of the French service appear, however, to have 
overcome these difficulties, and have produced machines 
which run with ease and certainty. At least eight of this 
type of motor have been installed, two in connection 
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Vertical Section 


Horizontal Section at the focal plane 


Fig. 3—FEU-ECLAIR PERMANENT APPARATUS 


with occulting apparatus, and six for flashing lights, in- 
cluding the three exhibited at Paris. The cells for supply- 
ing current to the motors are of the ‘“ Lalande and 
Chaperon” type of 600 ampére-hour capacity. They 
give a fairly constant electromotive force, and the resist- 
ance, which is ‘04 ohm at the commencement, rises to 
about double this value at the end of the service. The 
price of each charge is 14 francs. The capacity 
is at least 300 watt-hours, and the electromotive force 
*65 volt. Taking the rate of consumption of energy 
at *1 watt per cell—-150 ampéres by °65 volt—the dis- 
charge continues for about 125 days. In order to counter- 
act the slight variations in pressure of the current ob- 
tained from each cell, it is found advisable to use four 
cells, re-charging them one at a time, and in order, on the 
occasions of the keeper’s visits. An electric regulator, 
invented by M. Blondel, is used to ensure the regular 
rotation of the apparatus. 

The three permanent apparatus placed in the Musée du 
Dépé6t des Phares are all of feu-éclair character. The 
first, which we illustrate in Fig. 3, is destined for the 
lighthouse at l’Ile Saint-Marcouf, and consists of two 
lens panels of 150 mm. focal distance, and each of 
180 deg. amplitude. The total weight of the rotating 
parts is 820 lb. The candle power of the flame, variable 
to a certain extent, according to length of service of the 
wick, is at a minimum equal to 1000 candles. 

The apparatus, without its lantern, which was con- 


* Tue Enatnzer, October 12th, 1900, page 859, 


structed by the firm of Barbier et Bénard, cost £372. 


The second apparatus, constructed for Cherbour, 
double flashing optic with silvered reflector. Fight 
apparatus has been in service since 1896 at Ville.s. 
artin. The third apparatus—triple flashing and of 600 
candle power—is intended for Corn Carhai. A duplicate 
of this was installed in the iron tower at Walde, close to 
Calais harbour in 1897. This triple flashing light must 
have been noticed by many of our readers when crossing 
the Channel by the Dover-Calais route. 

Messrs. Sautter-Harlé et Cie., in order to obviate any 
difficulty in connection with the slow speed of the motor 
adopted in the French service type, have made a couple 
of apparatus fitted with ordinary electro-motors, byt 
calculated to run with a minimum of current. The 
motor, instead of being mounted upon the central shaft 
of the apparatus, is carried on a bracket projecting from 
the pedestal, and gears with a toothed wheel cut into 
the lens table. The gearing thus allows a considerable 
reduction in speed. In the apparatus which the firm 
exhibited at Paris the ratio of the gear is 20. This light 
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Fig 4 Vertical Section 


Fig.6. Plan of Pedestal. 


Fig 5. Sechonal Plan at 
Focal Plane. 


FEU-ECLAIR APPARATUS AND LANTERN 


has been constructed for the Mexican Government, and 
was placed in its lantern immediately outside the Mexican 
Pavilion. We illustrate this apparatus and lantern in 
Figs. 4, 5, and 6. The apparatus makes six revolutions 
per minute, and the motor consequently has a speed of 
120 revolutions. There is no necessity, therefore, to use 
special speed regulators, and the energy of rotation 
generated is sufficient to avoid stoppages from slight 
causes. The current is supplied from six hermetically- 
sealed cells, and the consumption is about one-tenth 
ampére at two volts. i 

We reproduce in Fig. 7 a photograph of a similar 
apparatus constructed by Sautter-Harlé et Cie., but 
with the electric motor on a horizontal axis. 

Petroleum vapour burner.—Fig. 8 illustrates the incan- 
descent petroleum vapour burner exhibited by Sautter- 
Harlé et Cie., but which we were unable to include in 
our last article. The principle is the same as that em- 
bodied in the burner used by the Service des Phares, 
differing only in some details. The vaporiser is made in 
a serpentine form, and discharges into a funnel-shaped 
tube placed immediately under the burner, where the 
admixture with the air takes place. The makers claim 
an intensity of 600 candles for this form of burner, with 


a No, 2 Aiier mantle 85 mm. diameter, consuming 250 
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rammes of oil per hour. This figure would give an 
intrinsic intensity of about 24 candles we square centi- 
metre. We recently saw a burner of similar type in 
action at the works of the makers, the mantle of which 
was 50 um. diameter, and the power is computed at 900 


Fig. 7—FEU-ECLAIR PERMANENT APPARATUS 


candles with a life of 100 hours. The apparatus was cer- 
tainly lighted and maintained with ease, and gave a most 
brilliant light. 

Second-order feu-éclair apparatus.—We are enabled 
to illustrate in Figs. 9 and 10 the light constructed for the 


given on the drawings. The float is raised by means of as er exhibited in the Musée du Dépét des. Phares, 
a screw on the revolving column. and described in our article of September 28th last. 
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SECOND-ORDER FEU-ECLAIR APPARATUS FOR THE RUSSIAN GOVERNMENT 


Hesght to Focal Plane 3™E09 


The apparatus is very compact, well-arranged, and| The drawing is not a true section, as in order to show 
access to the interior of the optic is rendered convenient | the full train of gearing, several spindles in reality in 
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PETROLEUM VAPOUR BURNER 
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Fig. N—DETAIL OF CLOCKWORK ROTATING MACHINE 


47/0 


Russian Government by MM. Sautter-Harlé, which we | and easy. The burners are of the six-wick oil type, the | different planes are shown, but there will be little diffi- 


escribed in a previous article.* It calls for no) 
further description, and the principal dimensions are 


* Tue Enornesr, August 10th, 1900, page 134. 


apparatus revolving once in ten seconds. 


culty in following the mechanism. The last wheel I gears 
Fig. 11 shows the clockwork rotating machine which with a circular rack fastened to the revolving table as shown 


forms part of the Créac’h d’Ouessant electrically-lit | in the general arrangement given in September last. 
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CAST IRON PIPE IN THE UNITED STATES. 
(By our Secial Commissioner.) 
No. IIL. 
Tue establishment of a foundry specially for the manu- 


| flask is for only one pipe, but for smaller sizes one flask 
| will contain two or three pipe moulds. In operation, a 
flask is lowered into the ramming pit and set on a 
ramming stool which gives it a fixed position. A turned 
cast iron cylinder, or pattern, of the diameter of the pipe 


facture of cast iron pipe in 1845 by Mr. R. D. Wood has | to be made is then lowered into the flask by the crane, 
already been mentioned. We shall now give some par- | being centred and held at the bottom by a bevelled 


ticulars of the history and plant of the present firm of 
R. D. Wood and Co., of Philadelphia, U.S.A., which 
is one of the most important firms in this industry. The 
company has foundries and ironworks at Millville, 
Florence, and Camden, all in New Jersey. The first of 
these was established about 1820, and now has a capacity 
of 18,000 tons of pipe per year, lin. to 12in. in size. The 
works at Florence were established in 1858, and have an 
annual capacity of 26,500 tons of pipe, 2in. to 36in. in 
diameter. The Camden works were established by Jesse 
W. Starr and Sons about 1860, making pipe and also 
shells, &c., during the Civil War of 1861-65. They were 
acquired by R. D. Wood 
and Co. in 1883, and have 
now an annual capacity 
of 50,000 tons of pipe, 
8in. to 72in. in diameter. 
The three pipe plants of 
this firm, therefore, have 
at the present time an 
aggregate capacity of 
about 95,000 tons of lin. 
to 72in. pipe and other 
castings per year. 

In addition to its pipe 
business, however, the 
firm carries on a general 


|} socket. A mixture of tempered sand and clay is then 
filled in, while two to five men standing on the top of 
| the flask ram it with long tamping rods, moving round 
| the flask as they work. For a 48in. pipe there are five 
| rammers anda blacker. When the ramming is completed 
|the pattern is withdrawn, the interior of the mould in- 
| spected by the blacker with a lamp, and then blacked 
| with a mixture of crushed anthracite and water. This is 
| thrown in with a bucket, a dise set in the head of the 

flask spreading the liquid so that it covers the entire 
surface. The completed mould is then picked up by the 
| crane and set in an opening in the top of the drying oven, 
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foundry business, making 
engine castings, flange 
pipe, lamp posts, fire 
hydrants, and gate valves, 
and has also an exten- 
sive department for the 


Pits; 7 Ft. wide, 
30 fe diamet 
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manufacture of gasome- Fig-| Sketch Pian of Pipe Foundry. 


ters, or gasholders, gas 

and hydraulic machinery, 

turbines, and centrifugal pumps. The present arti- 
cle, however, will deal only with the pipe industry, 
and mainly with the Camden works. There are three 
pipe-foundry buildings, two of which have four pits 
each, 30ft. to 35ft. diameter; while the third has one 
Jarge pit. There are three cupolas for pipe work, and two 
for making special castings. They are all of the Colliau 
pattern, of 70 to 80 tons daily melting capacity, and are 
all 54in. diameter, with a Qin. lining. The blast is 
supplied at a pressure of 120z. by Baker blowers. A 
25-ton electric crane serves the loam foundry, and two 
6-ton hydraulic cranes serve the pipe special shop. Steam 
power for the blowers, &c., is furnished by a 250 horse- 
power horizontal Corliss engine. Fig. 1 is a sketch plan 
of one of the foundry buildings. 


Fiz. 6—VARNISHING 


The pits are circular, 30ft. to 35ft. diameter, and 14ft. 
deep, each having a rectangular extension for the drying 
ovens, which are heated by anthracite coal. Each pit is 
served by two hydraulic jib cranes of 10 to 30 tons 
capacity, mounted on an “island” at the centre. One 
of these is for handling the flasks between the ramming 
pit and the ovens, while the other is for placing the 
flasks in position for casting and to remove the finished 
pipe. Each pit forms about three-fourths of a circle, of 
which one-fourth is used as the ramming pit and two- 
fourths as the casting pit, the remaining fourth being 
occupied by the core oven extension. 

The pipe is invariably cast in 12ft. lengths. The flasks 
are of cast iron, made in two parts hinged together longi- 
tudinally, and locked by clamps and keys. They have 
broad flanges at top and bottom, and circular stiffening 
ribs at intervals, while the walls are full of small holes 


where it acts as a chimney, the heat from the oven 
sing up through it. 

While the flasks are being rammed up in the pit the 
cores are being made at one side of the building. The 
centre is a steel tube or spindle, bored full of holes for the 
escape of gases. This is set on bearings in a frame, and 
revolved, while a layer of hay rope is wound upon it. 
For small sizes of pipe loose hay is used, roughly twisted 
as it is applied. Upon the hay is plastered clay, tempered 
with some sand, this “‘ mud” being trimmed to a cylin- 
drical surface bya brass-edged striking board. The cores 
are then mounted on frames on the core oven cars, and 
run into the ovens, where they remain for several hours. 
These ovens are heated by anthracite coal ‘o a tempera- 
ture of about 200 deg. Fah. The cores are again set in 


CAST IRON PIFES 


” 


the bearings and plastered with an outer coat of “* mud, 
which has a much greater percentage of sand, so as to be 
of more open texture. This is trimmed to the exact 
inside diameter of the pipe to be made, and the end 
bevelled to fit the bevel of the pouring stool so that the 
core will be accurately centred. The core is then blacked 
and returned to the oven. When dried or baked it is 
ready for use. Fig. 2, page 268, shows a core in process 
of manufacture, and Fig. 8 shows the machines at work 
making hay rope. 

If the pipe is to be cast with the bell up, the pattern 
for the bell is formed upon the core, but if it is to be cast 
with the bell down, an iron socket ring is used for the 
pattern, being wrapped with hay rope and plastered like 
the core. The iaoreee on the spigot end is formed by 
a ring fitted in the top of the ea and having holes for 
the gates. If the pipe is cast with the bell up, the head 


for the escape of gas. For sizes of Sin. and upward each 


is formed in the stool, and the top ring forms the flat end 


of the bell, being then termed the cake ring. Small pj 
up to Sin, and din. diameter, is cast with the bello 
6in. and Sin. pipe is made either way. All larger snes 
are cast with the bell down. 

For the latter method the socket ring is set on the 
chill plate or base-plate, and a flask already rammed u 
is set on this and keyed to it, being then lowered into the 
casting pit and set on a pouring stool near the wall, 4 
Gralsleal core is then taken from the oven and carried 
by the travelling crane to the pit, where it is carefyl] 
lowered into the flask, being centred at the bottom id 
its bevelled end fitting into the bevel of the chill plate 
while at the top it is centred by the bead ring. A runner 
is then built up above the top of the mould with sand jn 
a sheet iron ring. When a sufficient number of these 
moulds are completed, the furnace is tapped and a ladle 
of two to ten tons of molten iron carried to the pit by the 
travelling crane, and picked up by the rotary castin 
crane. The ladle is tilted by a worm gear and han 
wheel, as shown in Fig. 4. The great heat sets fire to 
the hay rope of the core, and the gas and flame escape 
through the clay and out through the tube. The gas 
from the mould also escapes through the holes in the 
walls of the flask. The burning of the hay allows the 
core to be withdrawn, and when the pipe is sufficiently 
cool the flask is lifted out, its chill plate knocked off, and 
the flask is then laid on skids and opened, the pipe and 
sand falling out. The sand falls into a pit, where it is 
tempered with water and clay to render it fit for use 
again. The flask is closed and is then ready to be 
rammed up for another pipe. 

The pipe is rolled to the cleaning skids, where fins, 
sand, and scale are chipped off, and the sand burned on 
to the interior is cut away, and raked out with scrapers, 
This process is shown in Fig. 5. When thoroughly clean 
the pipes are heated in an oven by means of coal fires 
to a temperature of about 310 deg. Fah., and then 
immersed in a bath of preservative composition at about 
300 deg., which is known as the Angus-Smith coal-pitch 
varnish. In Fig. 6 one pipe is suspended over the bath 
and another has just been run out of the oven. This 
varnish is distilled from coal tar until the naphtha is 
entirely removed and the material deodorised, when an 
approved quality of oil is added to make a firm and 
tenacious coating. This coating gives the pipe a smooth 
enamelled finish, which reduces the friction of the water 
flowing through it. The bath sometimes catches fire 
from a very hot pipe, and the flames are then smothered 
by throwing iron covers over the tank. The coating very 
soon dries, and each and every pipe is then placed in a 
hydraulic press, filled with water, and subjected to a 
pressure of 3001b. per square inch, being rapped smartly 
with a hammer while under test. The pressure can be 
increased to 350 lb. by means of an intensifier, if required. 
Special castings cannot be tested in this way, and are 
usually subjected. only to a careful inspection and hammer 
test. All the pipe is carefully tested and inspected either 
by the company’s inspector or by inspectors appointed 
by the purchasers. tis then rolled on to a weighing 
machine, the weight is painted on the bell in large white 
letters, and the pipe is then sent to the storage yard, and 
loaded by pied cranes on to railway cars or on board 
vessels. 

On imperfect pipe analyses are made to ascertain where 
the trouble is, an excess of sulphur usually indicating 
that the trouble is with the coke. For physical tests, two 
bars, lin. by 2in., 26in. long, are cast from each heat of 
the cupola, and tested to destruction in a Riehle testing 
machine. The bar is laid flat on knife-edge supports 
24in. apart, and loaded at the middle. Its breaking 
strength ranges from 1900 Ib. to 2200 lb. per square inch, 
with a deflection of 0°25in. to 0°3in. 


COLD STORAGE AT THE PARIS EXHIBITION, 


Tue modern industry of refrigeration was amply illus- 
trated in the Paris Exhibition, in accordance with its 
immense importance. It is only gradually beginning to 
be recognised what a large part refrigerating and cold- 
storage plants are in future history to play in the distri- 
bution of food products over the surface of the earth. 
The easy and economical transport from one hemisphere 
to the other of foodstuffs which only a very few years 
ago were properly classed as quickly perishable goods, 
is a phenomenon the international, itical, and social 
importance of which is quite incalculably great. A 
country like England, whose food consumption has long 
since far outstripped the possible limits of her food pro- 
duction, for the two reasons, that she finds other kinds of 
production more profitable, and that other countries 
offer greater natural facilities for cheap crop raising, 
is by the introduction of cold-storage preservation of 
foods inevitably confirmed in the habit of neglecting 
agriculture for other pursuits, and encouraged to 
develop still further this habit. Tbe natural differences 
between various countries in their capabilities of food 
production become of less effect; each country tends 
towards the fuller enjoyment of the average productive- 
ness all the world over; special countries become less 
specially favoured in respect of particular kinds of food; 
tropical and semi-tropical fruits become plentiful and 
cheap in temperate and semi-arctic latitudes ; dairy pro- 
duce becomes abundant and of good quality in regions 
where pastures are poor or non-existent. We may 
possibly, by the importation of grapes, manufacture wine 
in England as we manufacture sugar. Moreover, the 
effects of the seasons in changing our diet become less 
marked, because during the winter in the northern hemi- 
sphere we now quickly receive large quantities of summer 
products from the southern hemisphere, and the summer 
products of our own country can now be preserved in 
good condition at moderate cost by cold storage right 
through the following winter. The general effect is to- 
wards equalisation of food conditions over _all places and 


over all seasons. The only opposite influence which 
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s this averaging process in check arises from the 
suitability climates of certain kinds of 
food. As food is the most fundamental material interest 
of mankind, this modern industrial fact of cold storage is 
an irresistible political factor in enforcing the ever- 
increasing dependence for its material welfare of each 
part of the world on all] other parts. 

There were no less than twenty-two exhibits of refriger- 
ating plant in last year’s Paris Exhibition. England, 
America, France, Belgium, Germany, and Switzerland all 
entered the competition in this department of engineering, 
but only one English manufacturing firm made an appear- 
ance. Most of the exhibits were in the Champs de Mars ; 
one was in the Invalides, and probably the most important 
one was found in the Canadian section in the Trocadero 
Gardens. 

The chief American exhibit was the Tripler liquid air 
plant. The air is compressed in a three-stage compressor to 
over one ton per square inch pressure, being subsequently 
liquefied in vertical cooling cylinders. This was placed 
near the centre of the Machinery Hall. 

Another liquid air plant was found in the German sec- 
tion of the Chemical Industries Group on the west side 
of the Champs de Mars. A vertical three-stage compressor 
with internal water-spray cooling brings the air to about 
1} tons per square inch pressure. The air is then passed 
through a separator and a calcium chloride cylinder to 
thoroughly dry it, and then through two cooling cylinders. 
In the first of these it is cooled to considerably below 
freezing point, but retains its high pressure and its 
gaseous form, and in the second of them it is further 
cooled, still at the high pressure, and partly liquefied. 
After passing this second cylinder--through a coiled pipe 
—it is discharged through two valves placed in series. 
The passage of the first valve reduces the pressure to 
about that reached after the second stage of compression, 
and from this point about four-fifths of the whole weight 
of air passing the valve isreturned in the gaseous condition 
to the pipe leading from the second-stage compressing 
cylinder to the third-stage compressing cylinder. Thus 
the third-stage compressing ails passes five times 
as much weight of air as is passed by the first and 
second-stage cylinders, and each portion of air passed 
through the apparatus passes five times through the 
third-stage cylinder. The expansion past this first valve 
reduces the temperature to a very low point, and this 
return streem of very cold air envelopes the whole length 
of the discharge pipe from the high-pressure pump as it 
passes through both the cooling cylinders, and thus cools 
this discharge. 

The remaining one-fifth of the discharge is passed through 
the second valve, and in the passage through it sinks to 
nearly atmospheric pressure. About one-third of this 
one-fifth, or one-fifteenth of the whole, is obtained in the 
liquid form at atmospheric pressure. 

The other two-thirds, or two-fifteenths of the whole, 
appears as a very intensély cold gas, and this is sent 
backwards as an envelope to the four-fifths return stream 
of intermediate pressuie, and acts upon it as a cooling 
agent. This second return stream is exhausted into the 
atmosphere. Thus, fourteen-fifteenths of the product of 
the third-stage cylinder is spent in producing the cooling 
cflects inside the apparatus itself necessary for the produc- 
tion of air in the liquid form; and this by means of the ex- 
pansion of highly-compressed and cooled, but not yet 
liquefied, air. It should be mentioned that compressed, 
cooled, and expanded ammonia is used as a supplementary 
cooling agent in the first cooling cylinder. 

There were four plants in which carbonic dioxide is the 
working fluid. One of these was in the French brewery 
section, exhibited by MM. Mollet, Fontaine et Cie., 01 
Lille. It consists of a single-cylinder compressor, driven 
direct by a horizontal steam engine, a condenser, and an 
evaporator, these latter being of coiled pipe in a cylindrical 
casing. The stuffing-box of the compressor-rod is a 
three-compartment one, the two outer boxes being filled 
with glycerine, a small portion of which is drawn in by 
the rod into the inner box to act as !ubricant. The output 
of the machine is stated to be over 200 Ib. of ice between 
80 deg. and 40 deg. Fah. below zero per hour. Another 
CO, plant consists of a compressor by J. and E. 
Hall, of Dartford, and the cold-storage chamber, 
6ft. square by 7ft. high, of the London and Provincial 
Dairy Company. This was in the British section of the 
Invalides Gardens to the west of the main building. The 
compressor is cast in phosphor bronze, and is belt-driven 
from the shaft of a Crompton electromotor. The store- 
room is cooled by brine circulation through and 
round the walls, which contain a Qin. thickness of cork, 
the windows being of three glass plates separated by 2in. 
air spaces. Another similar CO, Hall machine and a 
somewhat larger cold storage room was placed in the large 
dairy exhibit alongside of the Avenue de la Motte Picquet 
in the south-east corner of the buildings. Itis the manu- 
facture of a French firm, Dyle and Bacalan. 

The largest carbonic dioxide plant was that of Escher, 
Wyss et Cie., in the Swiss section of Group X., in the old 
Machinery Hall. The compressor has a single cylinder 
with cast steel valves on phosphor bronze seats, and is 
driven direct by a horizontal 50 horse-power steam 
engine. This very complete plant was at work almost 
constantly throughout the summer. Its capacity is 
}ton ice per hour. The carbonic dioxide is condensed 
to liquid in pipe coils placed in water baths through 
which constant water circulation is maintained. 
It is then expanded and evaporated in passing through 
the refrigerator proper, consisting of pipe coils placed 
in brine tanks. In the Exhibition installation the 
brine temperature was not carried further down than 
from 12 deg. to 15 deg. Fah. below freezing. The ice 
is produced in either opaque or transparent blocks 
of 56 lb. weight, or both at the same time, the opacity in 
the former case being produced by entraining air bubbles 

into the water by a mechanical agitator. Distilled water 
is preferably used for the transparent ice. A distilling 
apparatus of the firm’s special design stands alongside, 
and is completely automatic in its steady working. The 


freezing tank holds twenty-four rows of sixteen block 
moulds, which are elevated and removed to the trucks 
by automatic travelling gear. This gear passes the 
moulds through warm water, to detach the ice from their 
inside walls. 

Messrs. Douane, of Paris, had a large number of ice 
machines of various sizes in the group devoted to brew- 
ing and distilling. They had also two small refrigerat- 
ing machines and cold-storage cupboards in the dairy 
department. The material with which they operate is 
methyl chloride. The pressure used is only 10lb. per 
square inch. The condenser and evaporator tubes are all 
covered with electro-deposited copper. 

Three firms use sulphurous anhydride as the refriger- 
ating agent. This gives about 50]b. of ice per horse- 
power hour of the steam engine operating the whole 
plant. The material (SO,) has lubricating qualities, so 
that the compressors require no extra lubrication. They 
are operated at a comparatively low pressure, and water 
alone is used in the condensers. The Raoul Pictet Com- 
pany, of Paris, and MM. Delion and Lepen, of Pré-St. 
Gervais, exhibited apparatus of this kind. On the same 
principle the Société Genevoise de Construction, of 
Geneva, work their 4 cwt. per hour ice-making plant 
situated close to that of Escher, Wyss, et Cie. 

The ammonia machines were the most numerous. The 
Société Francaise de Construction Mécanique work upon 
the Linde system, and exhibit two machines, one for 
8 ewt. and the other for over two tons ice per hour. 
This company should not be confused with the Com- 
pagnie Francaise des Constructions Mécaniques, who 
exhibited several F'ixary ammonia refrigerating plants in 
various parts of the buildings, one of which includes a 
cold dry-air ventilation storage-room of considerable size. 
In the brewery section they used brine tanks. This firm 
has gone in largely for artificially-frozen skating rinks in 
Paris, Brussels, London, and New York, and the freezing 
chamber at the Paris morgue is of their construction. 

Probably the most interesting refrigerating plant in the 
Exhibition was that erected in the Canadian Pavilion at 


LINCE REFRIGERATOR 


the Trocadero by the Linde British Nefrigeration Com- 
pany to the order of the Canadian Government. The 
primary object of the whole installation was the exhibition 
of Canadian food products, and its secondary, but no less 
important purpose, was to show how, by means of cold 
storage, these products can be not only brought into the 
European markets in good condition, but can also be pre- 
served in the natural fresh state for a great many months. 
These products were shown in a large showcase in the pavi- 
lion to which the general public were admitted, and this case 
was replenished from time to time from the cold store below, 
where Jarge supplies of fruits, including apples and pears 
gathered in 1899, and peaches of this summer’s crop ; 
vegetables, wheat, oats, and other corns ; lobster, salmon, 
and other fish, and meats; butter, cheese, eggs, honey, 
&e., were kept. The eggs and fruit were packed in crates, 
with networks of cardboard partitions to keep each article 
separate. Both the stores and the showcase were kept 
cool by the circulation of cold dry air through them. 
The current was maintained by an electrically-driven fan 
36in. diameter, running at 300 revolutions per minute, 
and discharging directly into the chamber containing the 
refrigerator. From here the air passed to the cold store, 
and from the cold store through a pipe conduit to the 
showcase. Unfortunately this latter could not be placed 
immediately over the former, and the underground con- 
duit connecting them was of considerable length, while in 
the passage some of the refrigerating effect was lost, in 
spite of the pipes being well clothed. The air enters 
the case at 34 deg. Fah., and maintains the temperature 
inside the case constantly at 40 deg. Fah. The case 
walls are everywhere made of three sheets of plate glass, 
with 2in. air spaces between them. The frame joints are 
everywhere made air-tight with rubber insertion. In one 
side an ample air lock is built for entering, arranging, or 
renewing the exhibits, there being two inside doors to 
this lock, giving entrance to the case right and left. 

A brass pipe handrail surrounds the outside of the case. 
When Mr. Hubert Hogg, the manager, was in the suitable 
humour he opened a valve admitting a circulation of dead 
cold brine through this rail, and then enjoyed the startled 
looks of the public who laid their hands upon it. The 


outside surface of the rail soon becomes white with hoar- 
frost. The roof of the case is built of four layers of lin. 
pine plank, with lin. air spaces between them, and 5in. 


chamber is insulated by double walls of pine board, with 
8im: thickness of slag wool between them. Here the 
temperature is maintained very slightly above freezing. 

The volume of this chamber is 2000 cubic feet. It is 
entered through an antechamber, which is also insulated 
and kept at a higher temperature of about 55 deg. Fah. 
for storage of beer, honey, syrup, &c. An air lock gives 
admission to the antechamber. 

The Linde Refrigerating Company employs anhydrous 
ammonia as its working material. We illustrate the 
compressor used at Paris. It was belt-driven from a 
Brown, Boveri, and Co.’s electromotor, running at 
1500 revolutions per minute. The current was supposed 
to arrive at 2000 volts, but the supply was extremely 
irregular and unreliable throughout the early summer. It 
was reduced by Elihu-Thomson stationary transformers to 
nominally 120 volts, but seldom more than 95 was 
obtained. The motor was three-phase, of 10 nominal 
horse-power; but this being insufficient with the im- 
perfect current supply, it was replaced by a 15 horse- 
power motor wound for 100 volts. 

The compressor runs at 70 double strokes per minute, 
and its single cylinder is 6in. diameter by 9in. stroke. 
The piston is a plain cast steel block with two cast iron 
packing rings. The piston-rod hasa triple packing in the 
gland ; the inner packing is of twisted cotton, outsiae this 
comes an oil chamber, and outermost is placed a ring of 
rubber insertion. Both suction and delivery valves-are 
of hard Turton tool steel, falliag on conical seats under 
spring pressure. The spring holding down the delivery 
valve is compound; a relatively weak round steel coil 
bearing on the valve and abutting against a stiff volute 
buffer spring. This gives very easy and silent lifting and 
closure. The valves are arranged so that their flat inside 


faces come flush with the inside surface of the cylinder 
| cover and give a clearance space of only jin. 

The compressor deli- 
vers the ammonia at 
160 lb. per square inch 
pressure through an oil 
separator consisting of a 
vertical cylinder, 6in. in- 
ternal diameter by 28in. 
height—seen to the left 
hand of the figure—to the 
condenser. This latter is 
in the form of a coil of 
wrought iron tube of 
1,;in. bore. The coil is 
of oval section, 18ft. long, 
and contains 900ft. of 
continuous pipe, the 
lengths of which this is 
made up being welded 
together. Flange joints 
appear only at the be- 
ginning and end of the 
900ft. length. 


The temperature of the 
ammonia in this coil is 
about 85 deg. Fah., and 
it is in. the liquid 
form. The whole is kept 
cool by a circulation of 
500 gallons of water per 
hour at about 72 deg. 
Fah., no lower water 
temperature than this 
being conveniently avail- 
able in summer time in 
Paris. The water drips 
over the coils and evaporates in greater or less proportion 
in so doing The outlet from the condenser is by a }in. 
pipe, and leads the ammonia through a regulating valve 
on its way to the refrigerator. In passing this valve the 
ammonia expands to the condition of wet vapour. 

The refrigerator is a precisely similar pair of coils of 
wrought iron pipe of the same size as in the condenser, 
and similarly welded up. In between the coils are set 
sheets of corrugated steel, and along the top are ranged 
three slotted pipes, from which the brine overflows and 
trickles down the coils and the corrugated sheets, a large 
| portion of it being evaporated in this passage. The 
| pressure in the refrigerator depends on: the setting of 
| regulating valve and on the cooling efficiency of the 


per square inch, which corresponds to an ammonia 
temperature of 11 deg. Fah., or 21 deg. Fah. below freezing. 
| This refrigerator is placed between the air-current fan 
| and the cold-storage chamber. From the refrigerator 
the ammonia returns direct to the compressor, there to 
be used over again. 

Throughout the whole plant at all the flange joints 
the pipes are screwed into the flanges and the joint 
soldered over. 

The electromotor already mentioned drives through 
a countershaft, and from this shaft is taken off power 
for the air fan and for the brine-circulating pump, as 
well as for the compressor. 

The capacity of this plant is reckoned as two tons of 
ice per twenty-four hours, or 7000 cubic feet of cold 
storage maintained continuously at 32 deg. Fah. 

It ought to be mentioned that this Linde Company is 
of “ London and Montreal,” and that all the plant they 
exhibited in Paris was made in Montreal, and not in 
England. 


In a letter to M. Janssen, M. A. Ricco announces thet 
he has solved the problem of maintaining communication between 
the Etna Observatory and Nicolosi by the expedient, suggested l-y 


Janssen, of laying the bare wire over the frozen snow. The 
experiment is reported to have been perfectly successful, 


thickness of sawdust on top of this. The cold storage _ 


coils upon the brine flow. It generally averages 26 lb.’ 
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THE PROJECTED METROPOLITAN RAILWAY 
FOR ST. PETERSBURG. 


THE project of constructing a ‘‘ Great Metropolitan Rail- 
way” in St. Petersburg, which was mentioned in a recent 
issue, has aroused an unusual amount of interest in the 
Russian capital. The following summary of the project is 
taken from the Gazette du Commerce et de lI’ Industrie, 
and a Committee appointed by the Ministry of Finance is 
now considering the scheme. It is proposed to construct a 
“Ring Railway,” and also several lines of railway in different 
quarters of the capital, with a large central station as a 
general junction. This station would also be the terminus 
for all the railways connecting St. Petersburg with the 
entire railway system of the Russian empire, inclusive of the 
Finnish line of railway. The projected railway is already 
known as the “Metropolitan.” Its length would be 954 
versts, or about 64 miles, without, of course, taking into 
account the necessary sidings, and, like the principal Russian 
lines, it would have a broad gauge. The broad gauge has 
been adopted so that the rolling stock of other Russian lines 
can be utilised. As is the case with all other similar rail- 
roads, the Metropolitan Railway of St. Petersburg would com- 
prise lines of various types, as some of them would be laid 
upon ordinary embankments, and others upon viaducts of 
masonry or ironwork. Thus, there would be five different 
types of line, and they are described in detail in the project 
now under consideration. As St. Petersburg is intersected 
by canals, it will be necessary to construct eleven bridges, of 
which ten will be available also for use by vehicles and foot 
passengers. One of these bridges would cross the Neva; 
three of medium size would cross the Great and the Little 
Nevka, and two the Fontanka Canal, which intersects the 
great street of the city, the Nevsky Prospect. Intermediary 
stations would be built along the route of the Ring Railway, 
and as the line would be overhead throughout nearly its 
entire length, iron staircases and special lifts would be built 
for the convenience of passengers. The central railway 
station, which would be unique of its kind, would be built 
upon the space at present occupied by the Oboukhoff 
Hospital. This station would be fitted out with every 
modern technical improvement, and would form, as has been 
said, the chief meeting point for all the railways converging 
in St. Petersburg. In order to obtain the necessary site the 
promoters of the railway would have to pay the city 
authorities a sum sufficient to build a new and larger 
hospital in another quarter of the city. In addition to the 
trains of the local service, those running on the main lines— 
Nicolas, Warsaw, Baltic, Finland, and Tsarskoe-Sélo—would 
also run on the Metropolitan Railway, but all the trains would 
be worked by means of electric motors. The circular trains 
would run uninterruptedly, as is the case in other European 
capitals, and in such a manner that there shall be an interval 
of only 24 minutes between each train. The speed of the 
various trains is estimated to vary between 27 and 47 miles 
an hour. 

According to the journal referred to above, the project thus 
worked out by the engineer, M. Balinsky, seems too imposing 
to admit of being realised at the first onset. It is true that 
St. Petersburg now contains more than one million inhabit- 
ants; but, with respect to traffic, the Russian capital cannot 
be compared with other great capitals, seeing that the. 
latter represent the chief centres of the industry and com- 
merce of their respective countries. On the other hand, it 
must not be forgotten that the trade of St. Petersburg is 
increasing every year in such a way that in process of time 
the construction of the projected Metropolitan Railway may 
become a benefit to the city, although the cost does seem at 
this moment rather excessive. 

The following is the estimated cost of the project, as drawn 
up by the English engineers who have been consulted :— 


Roubles. 

Administration 5,000,000 
Pure! 17,100,000 
Cost of building the Ring Railway .. .. 500, 
Cost of central and intermediary stations 11,900,000 
Cost of bridge construction... .. .. .. 5,000,000 
General expenses .. . 16,500,000 

190,000,000 


The item of “‘ general expenses’ includes the construction 
of a central electrical station, depdts, the purchase of rolling 
stock, the transmission of electric energy, &c. 

The following statement shows the cost of the various 
sections of the Metropolitan Railway :— 


Roubles. 

The Outer line oo 59,255,500 
The Main Central line.. 29,270,500 
The Vassily Ostroff line .. 6,510,000 
The Old St. Petersburg line 12,342,500 

e Canal de Ceinture line os 25,901,500 
The Powder Milisline.. .. .. .. .. 1,114,500 
The Central Station and branch lines 26,597,000 
Line to the New Port .. 5,660,500 


According to a preliminary calculation, the Metropolitan 
Railway would be able to yield at the end of its first year’s 
working a return of about 14 per cent. upon its capital of 
190,000,000 roubles, and only after it had been working for 
ten years could any hopes be entertained that it would yield 
a dividend of 5 per cent. 

At the sitting of the Committee on March 1st there arose 
a striking difference of opinion between M. de Witte, the 
Minister of Finance, and the railway company. The latter 
wished to import all the necessary metal free of duty, and 
the amount would be about 30 million poods, or 476,191 tons; 
but M. de Witte insisted on making it a condition that 
Russian metal should be used, and he agreed that only when 
the Russian metal industry proved its inability to supply the 
requisite metal at the proper time could he entertain the 
idea of admitting foreign metal free of duty into Russia, 
M. Balinski considered it impossible to agree to this condi- 
tion. He doubts the capacity of the Russian ironmasters to 
cope with his orders for iron, although he would prefer to 
place his orders in Russia, and he announces his intention to 
demand guarantees for punctual delivery. In any case it is 
not this aspect of the project which will bring it to nought. 
Public feeling against the project has been aroused on all 
sides, and the Russian Press fails to see that the position of 
the capital and the volume of traffic warrant the execution 
of such a costly enterprise. St. Petersburg, as the capital, 
has never succeeded in winning fully the regard of the 
Russian people, and with the steady advance of Russia to- 
wards the east and the south, there are far more unlikely 
eventualities than that of the city reared in a Finnish swamp 
losing its pride of place in course of time in favour of a new 
capital 


THE NEW ITALIAN BATTLESHIP VITTORIO 
EMANUELE III. 

THE new Italian battleship Vittorio Emanuele III. repre- 

sents a novel or practically novel type, there being no ship 

that she can be described as an evolution of, except possibly 


the now abandoned Amalfi design. This was, however, | 


merely a sketch design of the Vittorio Emanuele in little. 
She never got beyond the paper stage, whilst the Vittorio 
Emanuele is to be begun as soon as possible at Spezia, and a 
sister, the Regina Elena, at Castellamare. 

As this new battleship has grown out of the armoured 
cruiser, it may be interesting to give the principal data of 
both side by side. 


Vittorio Ematuele. Amalfi. 


Displacement .. 12,625 tons circa 8000 tons 
435ft. 400ft. 

Beam .. T3hft. 

Draught 25 eft. 
Mainarmament .. .. two l2in nil. 

Secondary armament .. twelve Sin. twelve Sin. 
Tertiary armament twelve 3in. twelve 3in. 


Minorarmament .. .. twelve 8-pounders twelve 8-pounders 


Torpedo tubes— 

Submerged .. four two 

Above water... four 
Armour material Terni Terni 
10in.—4in 6in. 
4in 3in. 
Splinter deck .. 2in. _ 
Bulkheads.. .. Sin. 6in. 
Barbettes .. Sin. 6in. 
Barbette hoods Gin. 6in, 
6in, 6in, 
Sin. turrets 6in. 
Conning tower. . -- 1ldin. 6in. 
Indicated horse-power .. 20,000 19,000 
22 knots 
Coal, normal 1000 tons 700 tons 
Coal capacity 2800 tons 1500 tons 
Screws two two 


position of the guns, the 12in. each singly in axial turrets, 
the Sin. in pairs in turrets, eight on the main deck and four 
on the upper deck—exactly the proportion observed in all 
British battleships from the Majestic to the Duncan class. 

A glance at the comparison given above will indicate that 


through Gin. armour, and the Sin. was called for. In the 
meantime 6in. armour rose to equal 15in. iron, and now, by 
Krupp process, 18in., a thickness that in practice the 8in. 
gun will affect no more than a Gin., or for that matter a pea- 
shooter, so far as penetration is concerned. To penetrate, 
then, the 8in. is useless. 

The question therefore resolves itself into one of shell fire, 
For her twelve Sin. the Vittorio Emanuele could carry from 
eighteen to twenty-two 6in., and though the effect of an Sin. 
shell is relatively more than that of two 6in. (according to 
the observations of American officers), the smaller guns would 
send so many more shell that they stand to hit sooner, It is 
well to hit the enemy in a vital spot, but itisimprobable. It 
is not so well to hit him in a non-vital place, but it is far 
more probable, and it will count. There is a naval doctrine 
that ‘‘ no matter where you hit it will do and count some- 
thing,” and there is a practical ring about this proverb in 
these days of shell. Even moréimportant than hitting some- 
where, is to hit first and most often. And there is a growing 
conviction that when a casemate is hit by a Gin. shell that 
stops outside, that casemate will be out of action. Bolts and 
nuts must fly; gun muzzles are tender things, while lyddite 
fragments fly with an abnormal energy. If one fragment 
hits a gun there is at least a chance that the gun will blow 
its muzzle off next time it is discharged. It is a matter that 
could be definitely settled by experiment, but, as we have 
often remarked in THE ENGINEER, there seems no initiative 
in testing things of this sort. Ninety-nine per cent. of all 
experiments consist in subjecting armour to tests that it is 
ten thousand to one it would never receive in battle. No 
guns, save big ones, are ever likely to be concerned with 
penetration in battle. 

A feature of the Vittorio Emanuele is her relatively low free- 
| board, though she is higher forward than other Italian battle- 
| ships, which, built as they are to operate in peaceful waters, do 
| not need much freeboard. The raised bow is advantageous for 


| ship represents something new in naval architecture. Italy 
| gave us the “ protected cruiser” in the Italia and Lepanto ; 
| she has now given the world a new idea for battleships. It 

remains to be seen whether other nations will follow suit. 


ITALIAN BATTLESHIP VITTORID 


the ‘‘paper value” of the Vittorio Emanuele at 12,625 tons 
is not relatively quite so great as the Amalfi idea at 8000. 
Practically the difference between them resolves itself into 
two 12in. guns, four extra inches of armour in a few places, 
and 300 extra tons of coal at the normal. The bunker 
capacity is, however, enormously increased, and the 
resulting product is a ship infinitely better fitted for Italy’s 
needs. All the armour is of Terni make, and equal, if not 
even superior in resisting value, to armour made on the 
Krupp system. Some excellent results have recently been 
achieved with Terni armour, and it is curious that it should 
have attracted so little attention in this country. 

The total abolition of military masts and the substitution 
of alight pole rig will be noticed. This is a wise step, for 
the ordinary military mast is undoubtedly a dangerous 
addition to a ship. Its sole military value lies in the advan- 
tage of the high platforms thus provided for search-lights, but 
these can be carried on poles. The gun fire from tops is 
trifling, and the record of the Yalu is that a fighting top is 
the most dangerous part of a ship in action. Every badly- 
aimed projectile is likely to pass near it, whether it has gone 
too high all along, or whether it rises from a ricochet. In 
the Belleisle even the little pole masts were badly hit, the 
main, indeed, having remained standing only by pure chance, 
or because the ship was stationary. Ordinary military masts 
would have fallen and smashed the lesser deck artillery; or, 
had the ship been under weigh, gone over the sides and pro- 
bably fouled the screws. Even for signalling their use is 
doubtful, since few designs afford any protection to the 
signalmen, who have to work with “shell traps” all around 
them. Small captive balloons could probably be made of 
greater utility ; as things are, masts and funnels are merely 
so much vulnerable stuff for an enemy’s guns. Nor is it at 
all clear whether a ship having had these destroyed will be 
anything but practically out of action. She will certainly 
be forced to leave station, and no longer be one of the fleet, 
acting as a single weapon; and four ships acting as one are 
probably of more danger to the enemy than six or seven 
that are each acting in blind independence. This is the most 
tangible lesson of the last two thousand years. 

Of course, the main feature of the Vittorio Emanuele is the 
apotheosis of the 8in. quick-firer and the extinction of the 
6in. It is a bold move forward. Of its wisdom we are by 
no means sure. The change has, we know, been strongly 
advocated by various people, but they are chiefly of what 
we may term “‘ Navy League” calibre. When the 6in. came 
into use 6in. compound armour was equal to approximately 
Qin. of iron. It presently, through the Harvey process, 
became equal to about 12in., and defeated the 6in. projectile. 
Then it was observed that an 8in. piece was necessary to get 


EMANUELE Iii, 


| If they do, if 22-knot battleships are to be the order of the 
| day, all armoured cruisers as we have them—built or build- 
| ing—will have lost their raison d'étre, for this new Italian 
| design is a bold attempt to do away with compromise and 
specialisation, by putting all the qualities most needed for 
war into one ship. Whether the idea is sound we cannot 
say; but there is a balance of probability in its favour. In 
any case, if the Vittorio Emanuele is a success she will pro- 
foundly affect the future of warship designs. 


GLascow UNIVERSITY ENGINEERING SocieTy.—A meeting of the 
above Society was held on Thursday, March 7th, Mr. J. D. Cormack 
in the chair, when Mr, M. B. Field, M.I.E.E., read a paper on 
‘‘Electric Traction.” The lecturer gave a most interesting and 
instructive account of the various methods and their advantages 
and defects, basing his remarks on existing systems, and making 
special reference to the overhead trolley system as at present bein 
laid down in Glasgow. Inreply to several members, Mr. Field sai 
he had not the slightest fear of danger to the public through other 
wires falling on the feed wires or otherwise. The guard wire was 
constructed so that nothing could touch the trolley wire without 
catching on it, and being connected to the rails, the circuit was com- 
pleted and the fuse in the feed-station blown. There is also a new 
method proposed by which the driver of each car has the power of 
short-circuiting the current turough his car, and so blowing the fuse. 
A vote of thanks to Mr. Field concluded the meeting. On Saturday 
the members visited the Glasgow Corporation Tramway electric 
power station. 

THE Prick OF ARMOUR PLATES FOR THE GERMAN Navy.—In 
referring to the cost of armour plates produced in Germany for the 
German navy, the report drawn up by the Budget Commission 
contains the following remarks :—Seeing that every battleship 
requires nickel-steel armour plates to the value of £300,000 and 
every large armoured cruiser costs £200,000 for this material, the 
Committee in discussing this item had its attention drawn to the 
fact that the Navy Department of the United States succeeded 
last year in bringing about a reduction in price to 455 dols. 
52 cents., or £96 per ton of armour plates, while the German naval 
authorities have to pay £116, or an increased price of £20 per ton. 
As the yearly consumption of this material in the German navy 
amounts to about 7590 tons, the high price asked by the German 
producers of armour plates represents an extra outlay of £150,000 
on the part of the Government, or an excess of £3,000,000 in this 
respect alone during the << out of the contemplated 
programme for strengthening the German navy. Therefore in 
view of such an exorbitant price demanded by the two German 
works which have obtained this monopoly, the Commission con- 
sidered that it is necessary either to invite foreign competition for 
the supply of these armour plates, or to take steps to establish 
Government works for turning out nickel-steel armour plates at 
the cost of the Government, A motion to this effect was carried 
by twenty votes to four. 


° 
Reports have been circulated to the effect that the ; 
Regina Elena will carry three 12in., and be of different | high speeds, and the ship is certainly a flyer, the more so as 
dimensions, but this is fiction: the two ships are to be | the model implies a speed of 23 knots, that is to say, this 
i identical in every respect. It remains to add that the tank | battleship will equal the swiftest armoured cruiser building. 
trials of the model have given a speed of 23 knots; the plan | She is weak in heavy guns, but the four upper-deck Sin. 
below indicates the form of hull under water and the dis- | represent an equivalent weight, and are presumably chosen 
pe in _ to a couple more 12in. guns. Altogether the 
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1200-KILOWATT TRI-PHASE 


GANZ AND CO., BUDA PESTH, ENGINEERS 
(For description see page 272) 
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THE COPPER RANGE RAILROAD, U.S.A, 


In the extreme northern part of Michigan is a peninsula | 
of considerable proportions, throughout the length and near 
the middle of which is a range of mountains known as the 
Copper Range. That portion of the range south of the lake 
is locally known as the South Range. The entire range is | 
of volcanic origin, and, as its name indicates, copper is found 
in its rocks. The outcropping is in a narrow belt, about | 
three miles wide, extending along the range. 


The Indians | 
mined for copper in this region, and the finding of their 
stone implements as well as the pits is not a rare occurrence. 
_ The copper is found in the metallic state, not as an ore, 
in veins or lodes, which are from 2ft. to 40ft. thick, usually 
in small particles disseminated through the rock, although 
masses of the pure metal, weighing from a few pounds to 
many tons, are quite common. The small particles of 
copper are separated from the rock by pulverising the mass 
and washing away the reduced rock with water. The 
collected copper, together with the larger masses of the metal, 
are then sent to the smelter to be refined and cast into 
ingots and plates. 

To obtain the amount of water necessary to separate the 
rock from the metal it is necessary to carry the product of 
the mine to the lake, sometimes a considerable distance. As 
1 per cent. is considered a good yield, it will be seen that 
cheap transportation from the mine to the lake, and from the 
lake to the smelter, is a necessity. 

The upper portion of the peninsula has been provided with 
railroad facilities since 1873, but the South Range has been 
practically without an outlet for its product until the advent 
of the Copper Range Railroad, the highways being little more 
than trails through the timber. 

The high price paid for copper in the last few years made 
the mining interests in the South Range desirous of re-open- 
ing the old mines and developing new ones. To secure trans- 
portation as quickly as possible, some of these interests 
offered large land grants to the railway company, providing 
the company had trains running by January, 1900. 

The survey for this railway, some 41 miles in length, was 
made during the winter of 1898. The winter was unusually 
severe, even for that locality ; for two weeks the temperature 
was around 45 deg. below zero, yet the survey was continued. 
This could not have been done in an open country, but 
as the line was almost entirely through heavy timber, the 
parties were fairly comfortable in tents. 

@ snow falls almost continually during the winter 
months, but, owing to the low temperature, it does not 
adhere to the clothing or instruments, as it does farther 
south. In its dry condition it does not pack as it falls, but 


* From a paper by Mr ©. C. Stowell, resident engineer, read at the 
annual meeting of the Illinois Society of Engineers aud Surveyors. 


remains light and feathery, and will not support the weight 
of a man; hence it is necessary to use snow shoes. 

As the snow is usually about 5ft. deep, it buries a large 
portion of the underbrush, and renders travel through the 
timber quite agreeable, except through thick evergreens, 
where one finds snow both above and below, and the slightest 


disturbance of the branches brings an avalanche of snowdown | 


upon the intruder. Care must be taken, however, to avoid 
tripping with snow shoes; for the snow, being loose, allows 
the body to sink deeply into its feathery mass, while the shoes 
hold the feet to the surface. The efforts of the careless be- 
ginner to regain the outer world, and the antics of the 
shoes during the performance, are ludicrous in the extreme. 

Owing to the depth of the snow, the instruments were 
put on shoes also. Had they been set on the ground the 
operator would not have been able to see out. The shoes 
used were empty cans fastened to the tripod legs. 

The transit hubs were driven in the ground as usual, wells in 
the snow having been dug for the purpose. Stakes 6ft. long 
were used for centre stakes. The ground was not found frozen 
under the body of the snow. Limbs and trees of surprising 
dimensions could be snapped off with a quick jerk during 
the cold weather. 

The preliminary work for grading was begun about the 
middle of April, 1899. Considerable difficulty was experienced 
in re-running the located line, especially in rough sections 
where several preliminary lines had been run, owing to the 
brush being cut 4ft. or 5ft. above the ground, forming a net- 
work about breast high, hard to penetrate. The benches for 
the levels were found in some instances cut in trees higher 
than the instrument could be set, so that the rod was reversed 
to take the reading from the bench. 

Our instruments were left at night where we ended our 
work for the day. Being accustomed to city work, it was 
some time before I could rid myself of a feeling of careless- 
ness; but as it was probable that no other human beings 
were within many miles of the place, the feeling was ground- 
less. Precautions were necessary, however, to guard against 
falling limbs, and against the porcupines, which would 
destroy axe handles and flag poles if left within their reach, 
apparently for the little salt left on the tools from the hands. 

The contractors experienced great difficulty in getting their 
tools and supplies to the work, owing to the condition of the 
roads. This was notably the case on the south end, when 
the soil for the first nine miles was clay. The highways had 
received but little attention from the authorities, and roads 
had to be built from the highways to the work, requiring 
considerable ‘‘ corduroy” or log-road construction. Some 


idea of the condition of the highways on the south end of 
the work can be had from the fact that a two-horse vehicle 
required two hours to traverse 2} miles of this public 
thoroughfare 
The grading of t 


the greater part of April and May. 
e-nine miles of railway referred to was 


| very difficult, as the season was very wet. Owing to the 
| extensive mining operations and the enforced idleness cn 
| account of the weather, the contractors found it difficult to 
hold men on the work. For a portion of the work 12s. 6d. 
| per day was paid for labour. The ruling wages paid were 
| 8s. 4d. per day for labour, and £1 for wagons and horses. 
To hasten the prosecution of the work, gradients and 
| alignments were temporarily changed, cuttings and embavk- 
| ments narrowed, and temporary trestles built of logs taken 
| from the adjoining timber to take the place of some of the 
heavier embankments and approaches to bridges. A portion 
of the timber only was placed in the bridges, and all things 
consistent with safety were done or left undone to hasten the 
work. Finally, in October, the railway company assumed 
control of the work, and concentrated forces on this division. 
Work was pushed day and night, roads were cut and track 
material drawn around incomplete bridges, and on Decem- 
ber 27th, 1899, four days before the time limit, a train was 
run from one end of the line to the other. The “last spike” 
was of copper taken from the rocks excavated in the rail- 
way station grounds at Houghton, and was made in the 
railroad company’s new shops. 

Within six miles on one part of the line were five bridges ; 
four within a space of 1} miles, and three separated by sharp 
ridges about 200ft. wide. The first bridge from the south 
was a pile trestle, 125ft. long and 36ft. high. The second, 
third, and fourth were steel structures, 510ft., 330ft., and 
450ft. long, and 92ft., 84ft., and 74ft. high respectively. 

The steel work was placed on concrete piers, and plans 
were drawn for concrete abutments, but owing to the treach- 
erous nature of the ground and the difficulty of getting 
material for the concrete on the work, pile abutments and 
approaches were substituted. 

After connecting the track, attention was given to com- 
pleting the road, for out of 1,020,000 cubic yards of exca- 
vation called for in the contract, approximately only 
700,000 cubic yards had been completed up to January, 190C. 
Steam excavators were put in operation, but up to date, 
January, 1901, the work had not been finally completed. 

Much of the earthwork was in clay, extremely hard, and 
at some points approaching shale. A pick hardly makes an 
impression in it when dry, and it blasts fairly well, but when 
wet it is full of disagreeable qualities such as one seldom 
meets. When a cutting was completed in this hard material 
a portion of the slopes, in the most unexpected places, would 
suddenly leave its long resting place, and slip gracefully and 
silently down to the track, displacing or covering it. 

In some of the cuts pockets of quicksand were encountered, 
and such spots were corduroyed in order to take out the 
material around them, after which they could be excavated. 
Some of the embankments on the hill sides, made of the 
material from clay excavated during the winter, probably con- 
tained frost and snow throughout the mass. When the 
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spring rains came, these banks would with little warning 
slide from under the track and assume a slope approaching 
4 to 1. One of these slides at Bridge No. 4 overturned trees, 
and, crossing a narrow ravine, slid some 12ft. or 14ft. up the 
opposite side. 4 

At Bridge No. 5 the piles for the foundations were driven 
from 12ft. to 20ft.into the soil through very hard material. 
A culvert was placed under the bridge to allow the bridge to 
he filled. The excavating for this culvert was so hard that 
the contractor was paid rock prices for it. When consider- 
able material had been deposited along the sides the ground 
under the bank seemed to compress, and carried the piles 
under the batter posts gradually down some 10in. As the 
filling progressed and the middle became filled, the whole 
central portion of the bridge settled about 1ft. 

Immediately adjoining this clay district was one of fine 
sand, with short sharp cuttings and embankments. One of 
these banks was approximately 120ft. long and 30ft. deep. 
The entire watershed tributary to the ravine above the bank 
was but a few hundred square yards. As there was earth to 
spare, the ravine was filled in on the upper side nearly toa 
level with the track. There was no other material than the 
fine sand in the bank, and, so far as could be learned by sur- 
face examination, nothing but sand underneath it. One 
morning, soon after the opening of spring, the permanent- 
way men noticed that the track was out of line on this bank, 
and stopped to reline it ; but before they had taken their car 
from the track, the bank suddenly seemed to change toa 
liquid and literally flowed from under the track and went 
with a rush down the ravine, sweeping trees before it and 
leaving a clear path behind for some 500ft. The rails and 
sleepers remained suspended over the gap. 

The remaining sand in the bank behaved like quicksand, 
and logs 20ft. long were placed close together on the bottom, 
and sills put on them to support stringers from cribbing at 
each side of the ravine. 


SHEFFIELD FIRMS, AND FOREIGN 
COMPETITION, 


Av the annual meeting of the shareholders in William 
Tessop and Sons, steel manufacturers, Brightside Works, 
Sheftield, held on the 12th inst., Mr. William Jessop, the 
chairman of the company, made an intimation of exceptional 
importance. It was to the effect that the directors contem~ 
plated putting down a plant in the United States for a par- 
ticular department of their business. This step had been 
forced upon them by the combination of crucible steel 
makers in the States. In the branch of trade they 
were proposing to start the company had to face 
a duty ranging from £10 to £13 a ton, while they 
were obliged to sell at the same prices as the American 
manufacturers. Another advantage United States makers 
enjoyed was in the price of fuel, which was much cheaper 
than anything obtainable in England. The scheme, when 
completed, is to be submitted to the shareholders. 
W. A. J. Hobson, one of the directors, stated that the 
Board had no intention of “plunging.” They did not 
intend to put out their hand further than they could draw 
it back, or do anything by which an unexpected develop- 
ment might cripple them in Sheffield. ‘The fact was 
there were certain branches of their trade in the States 
which to be retained must be worked inside the tariff. The 
name of William Jessop and Sons stood high in America, and 
in his--Mr. Hobson’s—opinion it would be folly to throw 
away such a valuable asset. Mr. Sydney J. Robinson— 
director—stated that after the crucible steel makers com- 
bined, one of their oldest and largest customers in the saw 
trade started in business for himself. He went to 
America to see what was the matter. He found the 
“combine” had gone to his customer and told him they 
knew he was buying half his steel from Jessop’s and 
half from them, and they said, “Unless you buy the 
whole from us, we will not supply you with anything.” 
On account of the high duty, Jessop could not supply the 
other half, which was a lower grade of steel. Mr. Robinson 
told the customer that it looked as if Jessop would have to 
make this class of steel in America. The customer made 
answer that if he had known that he would not have com- 
menced making it himself. Another Jarge customer was con- 
templating similar action, and was only waiting to see what 
Jessop meant to do. “It becomes, therefore,” said Mr. 
Robinson, “a question of really being compelled to go to the 
States.” 

Further inquiries made the following day by a representa- 

ve of THe ENGINEER elicited the information that 
Messrs. Jessop had obtained the option of a large piece of 
land upon which they will no doubt erect a mill. In the 
first instance it is intended to manufacture sheet steel, 
which will be produced under exceedingly advantageous cir- 
cumstances in the States. One of the principals explained 
that it was not, as generally supposed, solely a question of 
tariffs. ‘If there was no tariff at all,’ he said, ‘“‘ we could 
not produce that steel and put it on the American market in 
competition with American manufacturers. One reason is that 
steel billets and slabs, which are rolled down into sheet steel for 
an endiess variety of purposes, can be had in the States at one- 
half the price they cost here. For example, the Sheffield 
price for steel slabs is £9 per ton, against £5 in Pittsburgh. 
Then, again, there is fuel. Here we pay 12s. 6d. per ton for 
boiler coal, the price in the Pittsburgh d’s‘rict is 1 dol. per 
ton, delivered right into the works without any carting.” 

In answer to further inquiries, it was ascertained that the 
hours of labour did not vary greatly from those in England, 
but the manner of working was very different. The men in 
America do as much as they possibly can; over here they 
turn out as little as possible. Even on piecework, on which 
the men receive so much a ton, they do not do all they 
might, lest, as they say, “‘ they spoil the job.” It was added, 
however, that it was misleading to speak of the proposed new 
departure as being a “ removal” of the business. The com- 
pany expected to keep all their plant at Brightside fully 
employed. By their American branch they hoped to 
get back the lower-grade steel manufacture, which was now 
entirely done by the Americans, who had also captured the 
Canadian market. At this moment Messrs. Jessop are send- 
ing to the United States a greater amount of the finest 
crucible steel than ever they did; but they have had to give 
up the production of the secondary grades, the making of 
poe = they-are to resume, as Mr. Hobson put it, “ inside the 
tariff.” 

Of course, the manufacture of steel by Sheffield firms in 
America is no new thing. Many years ago Sanderson 
Brothers, of Sheffield, established the Sanderson Brothers 


entirely clear of that undertaking, which has been included 
in the “combine,” the full title of which is The Crucible 
Steel Company of America. More recently Thomas Firth 
and Sons, Norfolk Works, established the Firth-Sterling 
Works for the manufacture of projectiles, steel, &c., and that 
enterprise, it is understood, has been a distinct success. 

Russia has resolutely decided to have Russian-made 
goods, whenever possible, for her official requirements. 
Hence the Cammell File and Steel Company, Limited, 
which will manufacture within the Russian territory. 
Another large Sheffield firm is said to be contemplating 
similar measures in Russia, the principal purpose in both 
cases being to retain the file trade, which is a most important 
business in that empire. 


DOCKYARD NOTES, 


FRENCH newspapers are, and have been, exhibiting some 
perturbation over the fact that we have recently launched a 
good many ships all at once. Why, it is not easy to see, 
because everyone knew the ships were building. Lugubrious 
articles concerning British naval superiority are the order of 
the day ; with pessimistic morals as arule. Why this should 
be we cannot precisely determine; no one in this country 
dreams of picking a quarrel with France, and it seems rather 
superfluous that the I'rench should shed tears at the dwindling 
prospect of la gloire through making war on us. They can 
abstain from it. 


Ovr contemporary L’ Armee et Marine, a French version of 
the Navy and Army Illustraied, is well to the front in its 
grief. Armée et Marine is one of the “ pin-prick” journals, 
and recently sucked immense comfort out of the Barfleur 
incident, which in its columns assumed enormous propor- 
tions. To those who fancy a comic naval record we can 
recommend no better paper than our Anglophobe, but other- 
wise excellent contemporary. Its version of the Barfleur 
affair is the funniest thing we have read for a long time. 


Tue armoured cruiser Aboukir has arrived at Portsmouth 
to be completed for sea. 


Tue pretty little story of the narrow escape of the Pelorus 
and Pactolus from a collision and disaster, which ran the 
round of last week’s papers, is now discovered to be chiefly 
fictitious—or, at any rate, grossly exaggerated. 


A pREtTy little dispute is now going on amongst the 
“‘ experts ” in the correspondence columns of the Naval and 
Military Record. The original bone of contention seems to 
have been THE ENGINEER and one of the naval annuals, which 
both credit the new American battleships with eight 8in. 
guns, or two other naval annuals that only allow four 8in. 
This question—which, of course, really admits of no doubt 
whatever—has, however, been swamped in a far more momen- 
tous issue, namely, is a 10 cm. gun to be called a 4in. or a 
3°9in.? The splitting of hairs is evidently no longer to be 
left to the lawyers. 


Boru designs of the new United States battleships— 
with which THe EnGinerr has already dealt at length— 
are at present suspended. Both types carry four 12in., eight 
8in., and twelve Gin. It is proposed to substitute six or 
eight Sin. for the twelve 6in., but nothing is yet decided. In 
the ships with superposed turrets, ap air of extra Sin. turrets 
could easily be added so far as space is concerned, but the 
additional top weight would be serious. To add the guns in 
the battery would be simpler as regards weights, but other 
difficulties would probably crop up. The odds are, there- 
fore, that—if the change is finally decided upon—the ships 
will have to be re-designed. It is, by the way, worthy ot 
note that, though described as 15,000 ton ships, that dis- 
placement is merely nominal, and reckoned for two-thirds 
of all stores, ammunition, &c. The actual practical displace- 
ment is 16,500 tons, so, till our 18,000-tonners are ready, 
America has the biggest thing in the way of battleships. It 
may be observed, too, that no first-class naval Power, with 
the doubtful exception of Italy, now shows the slightest sign 
of adherence to the “‘ moderate dimensions” theory, the 
exponents and apostles of which must feel of rather moderate 
dimensions themselves by now. 


CHARGES FOR ELECTRIC LIGHT. 


THE inquiry which is being held by the Board of Trade 
into the effect of the proposed alteration of the regulations, 
referred to fully in our last issue, for ensuring a proper and 
efficient supply of electricity, adjourned from last week, was 
resumed on Tuesday before Sir Courtenay Boyle, the case in 
opposition being presented by Mr. Danckwerts, K.C. Early 
in the proceedings, however, Sir C. Boyle said he had a 
suggestion to make, and he put it forward without in the 
least wishing to pronounce any decision or to prejudice any of 
the parties. He suggested the following proviso, to be sub- 
stituted for the existing proviso :—‘‘ Provided that no change 
shall be made in the pressure of the supply to any premises 
whichon . . were supplied with energy by the under- 
takers except with the consent of the consumer; but where 
the consumer withholds his consent after the undertakers 
have offered to pay the reasonable costs of or incidental to- 
the change, the undertakers may appeal to the Board of 
Trade, and that Board may, if they think fit, dispense 

with the consent of the consumer on such conditions as the 

Board impose. The Board of Trade may, if they think fit in 

any case, refer to the arbitration of a single arbitrator 

appointed by them the question of the conditions to be im- 

posed under this provision. The arbitration shall be subject 

to the provisions of the Arbitration Act, 1889, as if the arbi- 

tration were pursuant to a submission, and shall also be subject 

to the like provisions as an arbitration in pursuance of a 

special Act under Part I. of the Board of Trade Arbitrations, 

&c., Act, 1874.” 

After some discussion, im which it appeared that the 

electric companies were prepared to accept the President's 

suggestion, adjournment--was made till yesterday so 

that the proposal, inasmuch as it affected the provinces as 

well as London, might be considered. It was understood 

that the parties would exchange amendments which they 

might wish to make, and forward them tothe Beard of Trade 


SUPERHEATED STEAM, 


In consequence of the increasing cost of fuel during recent 
years’ the Russian Ministries of Marine, Finance, and Ways 
of Communications, have experimented with the object of 
utilising superheated steam. According to a report recently 
csr by the Official Messenger, these experiments have 

en extremely conclusive. 

The Groubinsky system, recommended by the Technical 
Committee of the Navy for use in the shipbuilding yard 
at Izhora on the Neva, has been working for fourteen 
months, and has effected, according to the report, a 
saving of 20 per cent. in the fuel. Almost similar 
results have been obtained by this system on board the 
steamer Pojarny, which belongs to the Ministry of the Marine, 
Still more important results have been obtained in the 
Imperial Distilleries, in which, owing to the utilisation of 
superheated steam, there has been not only a marked saving 
in the quantity of fuel consumed, but the authorities have 
been able to perfect the technical processes involved in the 
rectification of alcohol and vodky. The latter is a form of 
colourless brandy made from rye. Nevertheless, the Ofjicia/ 
Messenger regrets that in spite of the undeniable advantages 
derived from the utilisation of superheated steam, many 
manufacturers are still unaware of the nature of the innova- 
tion, and this official report is made in the interests of Russian 
industry. The report goes on to say that in view of 
the experiments which have been carried out, the re- 
sults of which can henceforth be considered as definite, it 
has been found that there is a certain saving in fuel so soon 
as th> steam is superheated to 200 deg. Cent. If the tempera- 
ture of superheated steam is raised to 250 deg. Cent., there is 
a sav.ng of from 20 to 30 per cent. in the use of fuel. The 
utilisation of superheated steam has been found to be so 
advantageous in cooking, drying, and heating, that it has been 
rapidly turned to account throughout Western Kurope. By 
the aid of superheated steam at 250 deg., liquids can be made 
to boil twice as quickly as by ordinary heating, and owing to 
certain technical improvements introduced into the method 
of heating by superheated steam, there has been brought 
about a striking increase in the rate of production in manu- 
factories of every description. The Official Messenger points 
out that it is necessary to study the technical processes 
involved before they are put into practice. 


THE INSTITUTION OF ELECTRICAL ENGINEERS 
—MANCHESTER BRANCH. 


On Tuesday evening last, at the New Physical Laboratory of 
Owens College, Mr. J. T., Raworth read before the Manchester 
Branch of the Institution of Electrical Engineers a paper entitled 
“The Application of Steam Power to the Generation of Electrical 
Energy.” The paper dealt with the history of dynamos and the 
engines to drive them, and showed how that the first effect of the 
invention of the pene was to create a demand for small engines. 
The time of small engines for electric work has gone by, and we 
must now look for the advent of ever-increasing hors3-powver. 
British makers are only just beginning to make large engines for this 
purpose. The Americans and Germans have been in front of 
us, But an engineer’s troubles are by no means at an end if 
he buys American engines. The conclusion the author had come 
to with regard to them was that ‘“‘on the average, they are 
strong, plaip engines, with pee juvenile appetites, and a rather 
abnormal tendency to develop internal complications, attended 
sometimes by external cruptions.” The author compared the 
different types of engine used in this country and abroad, dis- 
cussing the various advantages of each, and then proceeded to 
allude toengines of one, two, and three cranks, and different arrange- 
ments, with reference to their suitability for the production of 
electricity. With single and with two-crank engines it was 
his experience that working was bad under 200 revolutions, but that 
all difficulties vanished as to equality of turning moment above that 
speed, and he instanced the engines driving alternators in parallel 
at Wandsworth. Here the speed is 213. Reference was made to 
the results obtained with superheated steam by Herr Wilhelm 
Schmidt. In concluding his paper Mr. Raworth highly commended 
high-speed engines, and made mention of the systems of lubrication 
in vogue. An interesting discussion followed, which centred princi- 

lly upon the questions of turning moment and superheated steam. 

he following gentlemen took part in it :--Messrs. Clerihugh, 
Browett, Mountain, Lindley, Giles, Douglas, Stead, and Aitcheson, 


THe Barrow Tramways.— The Barrow Corporation and the 
British Electric Traction Company, the owners of the present 
tramway system, have at length come to terms. The permanent- 
way was condemned by the Board of Trade, and the licence to run 
steam engines on it expired on the 11th February. Since then the 
line has been considerably improved, and the Board of Trade are 
issuing temporary licences. ‘The company offered to sell the 
system for about £23,000, but the Corporation declined to purchase 
on the ground of the enormous expenditure entailed in converting 
the system from steam to electricity. Next the company offered 
to lay down a complete service of electric trams if the Corporation 
would give them a long lease. ‘The Corporation have now decided 
to grant a lease for 28 years, the company to substitutc’ electricity 
for steam and receive their electric current from the town’s supply. 
The company have decided to accept these terms, 


INSTITUTION OF MECHANICAL ENGINEERS.—The sixth general 
meeting of the Graduates’ Association took place at 7.30 p.m. on 
Monday evening, March 11th, Mr. Bryan Donkin, member of 
Council, in the chair. Mr. W. H. Tregoning, graduate, read a 
paper on ‘‘Tin-plate Manufacture.” He opened his paper by 
giving a short history of the industry, and stated that the hub of 
the tin-plate industry is in the coalfield of South Wales, In 
Glamorgan, Carmarthenshire, and Monmouthshire there are some 
450 tin-plate mills, capable of turning out between 13 and 14 
million boxes, that is about 700,000 tons, of tin-plates per annum. 
Up to the year 1891 South Wales practically made the tin-plates 
for the world, Pgs enormous quantities to America in the 
form of terne sheets, In the year 1891 the McKinley Tariff Bill 
closed the American market tous. In the last ten years a fair 
trade has been made with the Continent, Austria, Russia, 
Australia, and South America. The principal uses of tin-plate are 
for all kinds of stamped or ‘‘ pierced ” wares, decorated boxes for 
the canning of fruits, meat, salmon, vegetables, d d milk, 
butter, oils, especially petroleum, the oil district of Russia and 
the Standard Oil Company being the largest consumers in the 
world, and also tin-plate is in great demand for roofing purposes in 
the United States of America, Russia, and in the Danube district. 
Black plate is manufactured for the following purposes—enamelled 
wares, fender, trunk, and frying-pan sheets, sheets for ——s 
every conceivable article, bicycle iron for front forks and mud- 
— for bicycles. A very interesting description of the manu- 
acture of tin-plate and the many processes was given, rolling the 
tin-bar, reheating and rolling, doubling, squeezing, rolling, and 
shearing, rolling on fours and eights, opening, pickling in order to 
remove the oxide, cleansing in water, annealing plates, polishing 
by means of cold rolls, re-annealing, and pickling, end finally 


Steel Company at Syracuse. The Skeffield Company are now 
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RAILWAY MATTERS. 


irre surveys for a line from Villaguay to Concordia 


toe being made by the Entre Rios Railway Company. 

AccorDING to & Constantinople telegram in the Paris 

" ” the Emir of Bokhara has forwarded to the Sultan, through 
ie Russian Ambassador, 300,000f. as a contribution to the pro- 
jected railway to Mecca. 

Tue Argentine engineer Mr. Kraus, who is carrying 
the survey for a line from San Juan to Patquia, estimates that 
oo jine of 348 kilometres will cost about £1,000,000 to construct, 
the line yout £2200 per kilometre. 


Ar the close of last year there were in operation in 
‘ormany about 1900 miles of electric railways, having a total 

Germaby of 2800 miles, as compared with 1430 miles and 


ively for the previous year, 


1980 respecti 
We are informed that Mr. H. G. Dnawerth, who for 
; has been the locomotive and carriage superinten- 
the past a ata and Swansea Bay Railway, has received the 


oe Soub of locomotive superintendent of the Ceylon Govern- 


ment Railways. 

Ara meeting of the Liverpool City Council held last 
week the Parliamentary Committee recommended that the Council 

tition against the Manchester and Liverpool Electric Express 
Railway Bill for the purpose only of obtainirg protective clauses, 
The recommendation was adopted, 

Tue rolling stock of the German railroad in Shantung 
consists now of eight locomotives and 228 freight cars. Of the 
rails, 60 kilometres were laid at the middle of December last. 
Tke first sgction of the line, that from Tsingtau to Kiao-Chau, 
1 kilometres in length, will be opened for traffic on April Ist this 
year. 
Tue directors of the North-Eastern Railway have let 
the contract for the widening of a part of the Team Valley line; 
and it is probable that an be commencement will be made with 
the works, The widening will be between Low Fell and Ouston 
Junction, some three or four miles. The contractors are T, D, 
Ridley and Son, of Middlesbrough. 

TueRrE were 248 railway accidents in the United States 
in January, by which 76 i were killed and 207 injured. 
There were 108 collisions, 125 derailments, and 10 other accidents. 
‘A general classification shows that 16 were due to defects of road, 
9 to defective equipment, 63 to negligence in operating, 15 to 
unforeseen obstructions, and 120 are “‘ unexplained.” 


Tue post of resident engineer to the Entre Rios Rail- 
way Company has been resigned by Mr. Cartwright to take up the 
post of assistant engineer to the Central Argentine Railway Com- 

ny. Mr. J. R, Garrod, of the engineers’ department of the 
aa Ayres and Rosario Railway Company, has been appointed 
resident engineer of the Entre Rios Railway Company. 

An application has been presented to the Italian 
Minister of Public Works for the concession of construction and 
exploitation of a line of railway on the Simplon from Domodossola 
to Arona—a distance of 57kiloms.—by M. Barbery, of Geneva, who 
is willing to renounce the — and communal guarantees in 
avour of a governmental subsidy of 4500 lires per kilometre 
nnually, 

Tue district of Merthyr Tydfil is now provided with an 
electric railway, which has been constructed by the British Electric 
Traction Company. The new lines, connecting Merthyr with 
Dowlais and Cefn, will serve localities immediately occupied by a 
population of pepeed yy and should prove a great convenience, 
especially as the to Dowlais—two miles—is as steep as 1 in 12 
in some parts, 

Tue Grecian Chamber has approved of a project for 
the construction of a line of railway between Pyrgos Kyparissia 
and Meligala. The length of the new line will be 100 kiloms., and 
the works of construction will include a tunnel of 200 m., two 
viaducts of 150m., and three metallic bridges over the Peristera, 
Neda, and Alphee rivers, the latter of 400 m. span. The esti- 
mated cost of the works is £470,000, The line is to be opened in 
two years, 


Tut Norwegian State Railways Administration ask 
for tenders, not later than April 10th, at two p.m., for the supply 
of points. Tenders in sealed envelopes, marked ‘‘Sporvexler,” 
should be addressed to ‘‘Styrelsens Expeditionskontor, Stats- 
banerne, Christiania.” Drawings and conditions of tender may 
be sven at the Railway Director's Office at Christiania, and copies 
of the same obtained there on payment of the sum of 10 kroner 
—lls, 2d.—per set, 


Tue Board of Trade have recently confirmed Orders 
authorising the deviation of a light railway authorised by the 
West Hartlepool Light Railways Order, 1897, and for other 
purposes; in the county of Lancaster, from Ormskirk to South- 
port ; in the county of x, between Kelvedon and river Black- 
water; in the borough of Morley and the urban districts of 
Drighlington, Gildersome, and East and West Ardsley, in the West 
Riding of the county of York. 


Tur United States Consul at Coburg reports that from 
oficial Roumanian sources he learns that there are at present 
1932 miles of railway open to traffic, as against 1550 miles in 1890, 
and 1713 miles in 1595, while 72 miles are under construction, and 
360 miles under survey. The total expenditure on railways up to 
the present has been £28,000,000, including about £1,340,000 on 
the Cernavoda Bridge. In 1899 the revenue was £1,873,000, and 
the working expenses about £1,521,000. 


THE or of Montenegro has granted a con- 
cession to build a narrow gauge line of 110 miles, connecting 
Antivari with Niksic. A concession has also been granted for the 
improvement of the port of Antivari. The railway will have to be 
completed within three years, the latest date stipulated being 
July 1st, 1904; and the improvement of the Antivari port must 
be carried out within two years after the conclusion of the agree- 
ment, At present there is no railway in Montenegro. 


Tue jury who had the consideration of the Chiswick 
level crossing accident before them returned a verdict of ‘Acci- 
dental death,” and added a rider that the accident was caused 
through the negligence of the railway company in not — 
Proper communication from the crossing to the signal-box, an 
in the dangerous condition of the crossing. They did not hold 
the gateman reponsible, but recommended that a younger man 
should be placed there. They were of opinion that the steep 
gradient at the station bridge had diverted the traffic to that 
spot, and — precautions should be taken to prevent a 
repetition of the occurrence by providing automatic gates at once. 


_ THe aggregate output of the electric generators 
installed for working the miles of tramway roads in Germany 
in September last was 75,608 kilowatts, as compared with 52,509 
kilowatts for 1760 miles of track in the previous year, or an increase 
of 44 a4 cent. On the other hand, the buffer and station batteries 

ed up to the same date show an increase of only about 25 per 
cent., as against 164 per cent. for the previous year, the total 
capacity of the accumulators amounting to 16,890, as compared 
With 13,582 kilowatts on September Ist, 1899. Adding the output 
of the generators and accumulators respectively together, it will be 
Seon that there was a total available output for working the lines 
of 92,498 kilowatts, 


NOTES AND MEMORANDA. 
Tue Dutch Government has decided upon the enlarge- 


ment of Ymuiden harbour, 


ALTHOUGH more pig iron was made in the United 
States in 1900 than in the previous year, the consumption was 
actually less by about 900,000 tons, 


a Lg a of American cotton, on both sides of 
e Atlantic, during the past year has been 11,022,000 bales, against 
10,768,000 bales in the previous year. oye iia? 


Tue total number of cotton mills in the Southern 
States of North America, according to the latest returns, is 663, an 


increase of 113 mills, as compared with the previous year. e 
number of spindles is 6,267,163. 


In Buffalo, U.S.A., there is a great waste of water. 
The superintendent of the Bureau of Water says that last year 273 
gallons were pumped per head per diem. ‘To put an end to the 
waste it is recommended that a closer and more frequent inspec- 
pr be made, together with the gradual introduction of the meter 
system, 


_ A New type of steam-motor carriage is being introduced 
into this country from America. It is propelled by a four- 
cylinder single-acting engine, the steam being admitted to the 
cylinders , valve which rotates continuously in the same 
direction. The valve makes one revolution to every three revolu- 
tions of the crank shaft. 


Tue twelfth 30-knot torpedo boat destroyer the Kan- 
garoo, built by Palmer’s Shipbuilding Company, Jarrow-on-'T'yne, 
had a satisfactory three hours’ full-power coal-consumption trial 
at Portsmouth on Wednesday. She developed 6477 indicated 
horse-power, which gave her 3/985 revolutions, and the speed was 
30°184 knots. Theair pressure was2‘8in. During the three hours 
she made six runs over the measured mile in Stokes Bay, when the 
speed, with 6507 indicated horse-power and 26in. of air pressure, 
was 30°031 knots. 


DurinG the month of February eye shipbuilders 
oa into the water 20 vessels, of about 79,289 tons gross, against 
3, of about 31,361 tons gross, in January, and 11 vessels, of about 
23,770 tons gross, in February last year. For the year so far 
English builders have launched 33 vessels, totalling about 110,650 
tons gross, as compared with 33 vessels, of 66,726 tons gross, 
a year age 50 vessels, of 113,159 tons gross, in 1899, and 45 
vessels, of 89,974 tons gross, in 1898, 


A FLoatiInG dock which is to be placed at Algiers, a 
suburb of New Orleans, across the river Mississippi, is nearly com- 
pleted. It is claimed that it will be the largest floating dock in 
the world, and will cost, exclusive of the shops and appurtenances 
belonging to it, about £162,000. It will be 525ft. long and 100ft. 
between walls, and will be capable of lifting a ship of 18,000 tons, 
so that the floor of the dock will be awash, and a ship of 15,000 
tons will be so lifted that the deck of the pontoons will rise 2ft. 
above the water. 


Buast furnace practice in America has shown that the 
coal consumption in the Leadville furnaces is higher than in those of 
Pueblo, which are at an elevation 5000ft. lower. This is due to the 
lower atmospheric pressure at the higher level. By working under 
pressure several advantages would be gained, and notably an 
economy in time. Although a good ore mixed with carbon is 
readily reduced in the earlier stages of the reduction, six hours is 
necessary to complete the reaction. But by invoking the assistance 
of mechanical energy the time may be shortened. 


AccorpinG to the report on the condition of the metro- 
politan water supply during the month of January, 1901, by the 
water examiner appointed under the Metropolis Water Act, 1871, 
the average daily supply delivered from the Thames during the 
month was 114,155,448 gallons, from the Lea 45,933,625 gallons, 
from springs and wells 41,258,236 gallons, from ponds at Hamp- 
stead and Highgate, 239,647 gallons. The daily total was, there- 
fore, 201,536,956 gallons for a population estimated at 6,172,326, 
representing a daily consumption per head of 32°66 gallons for all 
purposes, 

Tue report of the United States Commissioner of 
Patents for the year ending December 31st shows that the total of 
patents and reissues amounted to 26,499, being more than 900 in 
excess of the number issued in the preceding year, and in fact con- 
siderably more than were ever before issued in one year. The 
total for 1845 was 503, and the number increased pretty steadily 
year by year, although there was an occasional falling off. Taking 
the States of the Union, the Connecticut Yankee leads in inventive 
fertility, the issues in 1900 to citizens of that State having been at 
the rate of a patent to every 1203 inhabitants. 


Puatinum and the allied compound metal Iridosmine 
have been found in New South Wales, but so far in inconsiderable 
quantities, the latter occurring commonly with gold or tin in 
alluvial drifts. Platinum has been obtained on some of the 
northern coast beaches, but in such small quantities as to render 
the cost of extraction prohibitive ; also in lodes near Broken Hill 
and Orange ; and, associated with gold in washdirt, at Fifield, in 
the Parkes district. At the latter place it occurs in coarse shotty 
grains, and is much purer than that obtained from the beach 
sands. The yield of platinum for 1899 was valued at £1070; and 
the total value of the production, to the end of the year, £11,425. 


Tests carried out by Mr. J. Klemencie serve to show 
that magnets which show the greatest permanency when exposed 
to shock do not necessarily possess the greatest resisting power to 
other demagnetising influences, but rather the contrary. Experi- 
ments extending over a whole year showed that a magnet which 
in the first 27 days was placed near the end of the series of per- 
manency advanced to the first place in the course of subsequent 
tests. This was largely due to its dimensions, and it appears that 
generally those magnets have a better chance in which the ratio 
of length to cross section is great. The decrease in the moment is 
particularly great within the first few days after magnetisation, 
after which it becomes much slower. 


A NEw moulding material for casting metals has been 
invented, says the American Manufacturer. e inventor takes a 
quantity of plaster of paris and mixes it with water until the 
mixture is of a desired consistency and the elements thoroughly 
incorporated. Mica scales or finely-ground mica is then mixed 
with water to a consistency of a thick but pliable mass. To 
substantially three parts of the plaster of paris mixture is then 
added one part of the mica scales, and the mass thoroughly stirred 
until uniform and complete incorporation isattained. The mixture 
is applied and cast on the pattern on which the mould is to be made, 
after which the mould is placed in a drying oven and subjected to 
a moderate heat. The mould is then ready to receive the casting. 


New South Wales coal compares favourably as a heat 
producer with the best foreign coal. It has the advantage of a 
greater specific gravity, and it contains less sulphur. The result 
of analyses made of coals from various localities in the colony 
showed that the mean specific gravity of the Northern District 
coals was 1°300 ; of the Western coals, 1°346 ; and of the Southern 
coals, 1:394; while the mean of a number of samples of British 
coal was 1°279, Carbon was present to the extent of 79°28 per 
cent. in the Northern, 70°75 percent. in the Western, and 79°40 

r cent. in the Southern coal, the proportion in the British coal 

ing 80°40 per cent. The proportion of hydrogen, oxygen, and 
nitrogen is very much the same in the Australian as in the British 
coal, but the latter hasa slightly smaller percentage of ash. 


MISCELLANEA. 


Tuk royalty on gold from the Yukon goldfields has 
—_ reduced by the Canadian Government from 10 to 5 per 
cent, 


Tue keel plate of the battleship Queen was laid at 
Devonport on Tuesday on the slip from which the Montagu was 
launched last week. 


Ir has been stated by Lord Curzon that the area now 
remaining in India which could be profitably benefited by irriga- 
tion projects is not more than four million acres. 


THE proposal of the German Badge Comunittee that a 
State foundry should be established for the production of armour 
plates has been passed at a plenary sitting. 

Tue increase of the salary of Mr. A. G. Lyster, engineer 
to the Mersey Docks and Harbour Board, from £3500 to per 
annum, as recommended, was confirmed last week, 


Untit further notice the Victoria and Albert Museum 
will be Po ee to the public till six o’clock on the students’ days 
(Wednesdays, Th ays, and Fridays), and on Sundays. 


On the recommendation of the Fire Brigade Com- 
mittee, the London County Council are about to have a second fire 
engine boiler fitted with the oil fuel apparatus of the Clarkson and 
Capel Steam Car Syndicate. 


Tux gold-mining excitement of two years ago in the 
Datch East Indies, which resulted in some failures, still produced 
some solid results. Several gold mines in Sumatra, for instance, 
are being worked on a considerable scale, and with good promise 
for the future. One at least has erected a plant with the latest 
improvements, 


Two hundred additional houses are about to be built 
by Vickers, Sons, and Maxim, Limited, on Walney Island for the 
accommodation of their Barrow-in-Furness workmen, and it is 
stated that the firm also contemplate the erection of new works on 
the island opposite their present shipbuilding yard. The firm 
already employ nearly 10,000 men at Barrow. 


The Royal Commission on Sewage Disposal, appointed 
in May, 1898, are unable at present to state with ae dies of 
precision when their inquiry will terminate, inasmuch as some of 
the questions submitted to them can be properly determined only 
after careful and prolonged scientific research. A systematic 
examination of the land treatment of sewage is in progress. 


A NEW service of motor omnibuses has been started in 
the South-Western district of London between Streatham and 
Clapham Junction, the route being by Tooting Bec-road to Balham 
High-road, thence by Trinity-road to Wandsworth Common, and 
across the Common by Windmill-road and St. John’s-hill to Clap- 
ham Junction. The distance, which is about five miles, will be 
traversed in twenty-five minutes, 


In the House of Commons on Tuesday the Wolver- 
hampton Corporation Water Bill, which proposed to confer powers, 
enabling the Corporation to increase the water supply of the town 
and district, was rejected by 239 votes against 154. Objection was 
taken to the measure on the ground that if the facilities asked for 
were granted areas in Shropshire which would be affected would 
suffer a serious diminution of their water supply. 


Ir is said that Herr Heinrich Ehrhardt, the well- 
known ammunition cart and gun manufacturer of Kisenach and 
Dusseldorf, Germany, intends, in co-operation with the wealthy 
Turin manufacturer, Friedrich Spuhn, to establish extensive works 
for the manufacture of his specialities in Italy. The proposed 
works will not only be devoted to the guns of Ehrhardt’s patent, 
oe ens says the Popolo Romano, to the manufacture of boiler 
tu 


Tue Cape liner Kinfauns Castle, which grounded on 
Monday off the Needles, floated at high tide on Tuesday morning, 
and was safely docked at Southampton. It seems that when near- 
ing the Solent the vessel encountered an intermittent haze, and as 
a precautionary measure the engines were shut off. She was then 
carried out of her course by the strong flood tide which was run- 
ning. It is believed that the vessel is uninjured ; this cannot be 
definitely ascertained until she has been dry-docked. 


As a result of the successful use of motor cars in the 
last French military manceuvres, it has been decided that in future 
all Officiers d’Etat-major passing through the Ecole de Guerre, in 
Paris, will be required not only to be expert riders of horses 
and bicycles, but will also have to be thoroughly acquainted with 
the working and driving of motor tricycles and autocars. To this 
end the Ecole de Guerre has just added to its equipment a twelve 
horse-power car of the latest model, and three motor tricycles. 


At the annual maaan of the shareholders of Wm. 
Jessop and Sons, Limited, on Tuesday, the Chairman stated that, 
owing to circumstances which had arisen — the past year, the 
company had determined on — a plant in America for 
a certain branch of their business. e whole of the crucible steel 
makers in the United States had combined, and this and the fact 
that in the branch of trade they were proposing to start they were 
obliged to sell at the same price as the American manufacturers 
and face the duty of £10 to £13 per ton, had compelled them to 
the conclusion already stated. 


Tue captain of the Ostend mail steamer Princess 
Clementine, which is fitted with wireless telegraphy apparatus, 
reports that when on the voyage from Dover to Ostend the French 
lightship, stationed twenty-five miles off Dunkirk to mark some 
dangerous sandbanks, signalled the mailboat. It was then learned 
that the lighting apparatus was out of order, and the light- 
ship would be unable to show a light that night unless assistance 
were promptly sent. The mailboat at once despatched a wireless 
message to La Panne, whence 2 telegram was sent to Dunkirk, and 
in a short time a tug was sent out to the lightship to effect the 
necessary repairs. 


Tur battleship Implacable returned to Plymouth on 
Wednesday from her thirty hours’ trial at 12,000 indicated horse- 
power, which proved successful. The following were the mean 
results :—Steam in boilers, 260 lb.; steam at engines, 233 Ib.; 
vacuum, 28‘lin.; revolutions—starboard, 100°8: port, 99°3; 
pressure in cylinders—high pressure, starboard, 89°35 lb.; port, 
92°3 Ib.; intermediate, starboard, 36°3; port, 34°6; low, star- 
board, 14°8; port, 16°1; indicated horse-power, high-pressure 
cylinder, starboard, 1811 ; port, 1840; intermediate, starboard, 
1968 ; port, 1844 ; low, star , 2123 ; port, 2271—total, star- 
board, 5902; port, 5955 ; gross total, 11,857; coal consumption, 
1°65 lb. per indicated horse-power per hour ; speed, 16°75 knots. 


Tux total tonnage of steamships added to Lloyd's 
~~ last year was 1,186,630 tons gross ; and of sailing tonnage, 
34,903 tons gross ; or, in all, 1,221,533 tons gross. About 93°5 per 
cent. of the tonnage added to the ister consists of new vessels, 
practically all built in the United Kingdom. The largest items 
among the other additions to the ister are those of vessels 
transferred from foreign countries and from British Colonies to 
the United Kingdom. These together amount to 68,056 tons, or 
not quite 6 per cent. of the total. The gross deduction of steam 
tonnage from the Register amounts to 741,860 tons; and of sailing 
tonnage, to 193,195 tons; or, in all, to 935,055 tons, About 26 
per cent. of the steam tonnage and 38 per cent. of the sailing 
tonnage included in these figures have been removed on account of 
loss, breaking up, dismantling, &e. 
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- The Sulzers make both screw propeller and centrifugal 
FRIME MOVERS AT PARIS EXHIBITION. fans. The former are suitable very low 
No, XXI. Rear eet | pressures. For }in. or gin. water-gauge pressure, the 
SWISS SECTION.—GEBRUDER SULZER. | inner two-thirds of the fan diameter are blocked up by a 
Tue firm of Sulzer Brothers holds a position so dis- | fixed globular boss, the tips of the screw blades alone 
tinctly historical in cosmopolitan engineering practice, being found efficient in propelling power. The construc- 
and its commercial relations are so widespread over the | tion of centrifugal fans adopted enables a delivery pressure 
| of 24in. water gauge to be reached. 
The Sulzer centrifugal pump of recent construction is 
a great advance upon our old notions of what this class of 
| pump is capable of doing ; it may be used as a high-pressure 
force pump, delivering against a head of 450ft. or even 
500ft. This remarkable result is obtained by the utilisa- 
tion of two very simple principles. -A centrifugal 
pump is essentially a machine for imparting velocity 
and kinetic energy to the fluid, not for raising its 
pressure; just as a turbine is a machine for extract- 
ing kinetic energy alone from the water passing 
through it. In a turbine the static-pressure energy 
in the head-race is converted into kinetic energy 
| before the water reaches the moving blades, and during 
its passage through the fixed entrance blades. Con- 
versely, in the Sulzer centrifugal pump, the kinetic 
energy generated at the delivery tips of the moving 
blades is spent in producing high pressure by leading the 
_ water through a fixed expanding delivery passage in which 
world, that it sounds almost odd to set it down as the velocity isreduced. The efficiency of this conversion 
belonging to the Swiss section, or to any other section. of kinetic into pressure energy depends on the proper 
The works at Winterthur have perhaps been the chief shaping of the delivery passage; if it were improperly 


factor in making Swiss engineering famous throughout all shaped great eddy losses would occur. Messrs. Sulzer | 


ina second expanding delivery chamber is spent in raising j 
to a second stage of higher pressure. By combinin it 
this fashion a number of similar pumps in tandem a] : 
one shaft, the pressure is pet by stages to the Ph 
high limits we have mentioned above. In order to anil 
heavy pressures on the collar bearings of the shaft th 
construction is usually carried out on the duplex patter * 
each stage being carried out in two pumps drawing a 
delivering in opposite axial directions. These pumps, 
also the fans, are now very generally driven by electri, 
motors direct coupled on the pump or fan shaft, This 
direct coupling, combined with the improvement = 
bodied in the expanding delivery channel, raises the total 
efficiency of the gp to about 75 percent. The Ordinar 
centrifugal pump seldom reaches an efficiency of 69 z 
cent.; it is often below 50. Fig. 1 shows one of these 
pumps with a belt drive. 

The engines exhibited were four in number—two hori. 
zontal and two vertical. Of the former the larger was g 
four-cylinder triple-expansion engine, driving a Brown 
Boveri, and Co.’s fly-wheel alternate-current dynamo 
mounted direct on the crank shaft. Fig. 2 gives g 
perspective view of this engine. The cylinders are 
placed in tandem pairs, the high-pressure being at the 
back. The ordinary well-known Sulzer valve gear is ugeq 
on this engine, driven by side shafts, and a vertical 
Porter governor controlling the cut-off in the smal] 
cylinder only, that in each of the other cylinders being 
capable of hand adjustment. Injection condensation jg 
employed with a pair of air pumps. The first and second 


Fig. 2-SULZER'’S FOUR-CYLINDER TRIPLE-EXPANSION ENGINE 


civilised parts of the earth, and we have no doubt that ; arrange this passage in a casing of external cylindric 


Messrs. Sulzer’s patriotism is such that they prefer to be form surrounding the pump shaft concentrically, and | 
known as distinctively Swiss rather than as cosmopolitan. | thus the water, so raised in pressure and with its velocity | 
These works at Winterthur, along with their other works | reduced once more to that with which it’ firstZentered the | 


at Ludwigshafen, in the Rheinpfalz, now cover an area of 


cylinders have 600 mm. and 850 mm. diameter, and each 
of the low-pressure 1025 mm. The stroke is 1500 mm., 
and ‘the revolutions 85 per minute, giving a linear piston 
speed 255 m. = 850ft.{per minute. With 11 atmospheres 


13! hectares = 33 acres, half of which is built over. The 
number of workmen employed is over 4000. More | 4 : eee? 
than 1100 machine tools, twenty-two boilers, and twenty- 
four steam engines, form the bulk of the equipment. 
Last year their foundries turned out over 15,000 tons of 
castings, and the consumption of coal and coke in the 
works exceeded 10,000 tons. These are evidence of a 
vigorous business under enterprising management. 

Inthe Machine Hall of the Champs de Mars the firm 
covered a floor space proportionate to the extensive 
operations carried on at these works; it was probably 
the largest floor space occupied by any of the engineering 
exhibitors. Sulzer Brothers are known among foreign 
mechanical .engineers, mostly in connection with their 
steam engines. But besides engines and boilers, they 
manufacture many other sorts of plant, and in particular 
rock-borers, warming and ventilation plant by low-pressure 
steam and by hot-water, air compressors and fans both | 
low and high-pressure, centrifugal pumps, and refrigerat- i 
ing plant on the Linde system. All these were ade- | 
quately represented at the Paris Exhibition, and the show 
in its ensemble was one of the finest in the place. - 

Almost every form of steam and hot-water warming fs 
apparatus appeared upon their stand. The steam appa- ca 


ratus gives a somewhat greater economy in respect of 
heat obtained per pound of coke burnt. The pressure 
employed is from 2 ]b. to 2} lb. per square inch, and per 
pound of coke used there is evaporated from 7 Ib. to 94 Ib. i 
of water, this corresponding to from 4500 to 6000 calories 
per kilogram. Using hot water apparatus, each kilogram The kngnwer. 


of coke never gives so much as 5000 calories. Among 
the various forms of radiators used, those made up 
of tubes “‘d ailettes”’ give the following results, obtained 
by experiment with a tube 2 m. long, 78 mm. internal 


diameter, with 91 wings 40 mm. or ltin. high :— hifie. is led abla s a trifugal 
machine, is led conveniently into a second centrifuga 
Heat radiated, calories per tube = -2650 2150 pump wheel mounted on the same shaft as the first; and, 
™. surface 740 600 in fact, a simple replica of the first. This second 


kg. weight 44 36 gives the water a second instalment of kinetic energy, whic 


Fig. 3—VALVE GEAR OF SULZER’S TANDEM ENGINE 


steam pressure without superheating, and the normal 
cut-off of 80 per cent. in the small cylinder, the indicate 

horse-power is 1700, with 1500 brake power; while with 
40 per cent. cut-off the indicated and brake powers rise t0 
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PARIS EXHIBITION—HORIZONTAL AND VERTICAL STEAM ENGINES 


GEBRUDER SULZER, WINTERTHUR, ENGINEERS 


(For description see page 264) 


Fig. 4-TANDEM COMPOUND STEAM ENGINE AND ALTERNATOR 
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Fig. 5—-TWIN TANDEM COMPOUND ENGINE AND ALTERNATOR 
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1950 and 1750, the mechanical efficiency being only a 
little under 90 per cent. With saturated steam supply 
the consumption is between 5 kilos. and 5} kilos. = 11 1b. 
to 12}1b. steam per indicated horse-power hour; with 
well-superheated steam it is said to he reduced to from 
4 kilos. to 5 kilos. = 91b. to 11 1b. 

Figs. 3 and 4 show the other horizontal engine exhi- 
bited. It is a two-cylinder tandem compound, cylinders 
525 and 875 mm. by 1100 mm. stroke, and 100 revolu- 
tions per minute, giving linear piston speed 220 = 
730ft. per minute. It drives a fly-wheel alternator built 
by J. J. Rieter and Co., of Winterthur. The normal 
high-pressure cut-off is 23 per cent., and this, with 
11 atmospheres steam, gives 750 indicated and 650 brake 
power. With 40 per cent. cut-off these powers become 1000 
and 900 respectively. With good condensation and with 
saturated steam the engine is reported to use from 6 kg. 
to 8 kg. = 13 lb. to 174 1b. steam per indicated horse-power 


hour. Naturaily superheating has more economic effect | 
in | by a spiral spring pressing in the usual manner directly 


in a compound than in a triple-expansion engine; in 


these it is said to reduce the steam consumption to from | 
| lever to the position it occupies when the valve is seated 


9} Ib. to 13 lb. per indicated horse power hour. 


In both of these engines the valves in all the cylinders, | 
' From this latter position the outer end of the lever is 


both admission and exhaust, are conical seated lift valves, 


WO 
AG 


» 


curved and rolls upon an adjustable plate, so that the line 
of contact, which is the instantaneous axis, recedes from 
the valve stem as the valve rises from its seat. The 
velocity ratio between the valve stem and the outer end 
of the lifting lever thus rapidly increases as the valve rises 
and decreases as it falls, so that the valve velocity just 
after leaving the seat and just before seating is very low, 
but has a high average throughout the main part of the 
stroke. So far, the mechanism is similar to that seen in 
several other modern engines by other makers. But in 
the Sulzer design the lever, whose inner end is pin-jointed 
to the valve stem, lifts altogether away from the rolling 
plate at that end of its stroke which corresponds to the 
closed position of the valve. Thus the lever com- 
mences its descent without moving the valve, which 
begins to lift only after the lever has come down 
into contact with the rolling plate. Similarly, after 
disengagement, the lever continues to rise a short 
distance after the valve is seated. The valve is seated 


upon its stem, which spring lifts the outer end of the 


and the roller still maintains rolling contact on the plate. 


Fig. 6—-NEW SULZER VALVE GEAR 


each with four seats. In our issues of 25th May and 15th 
June last we gave large scale sections of the powerful 
vertical engines erected by Sulzer Brothers in the central 
power station of the Berlin Electric Tramways. These 
sections show clearly the design of these four-seated lift 
valves. Such valves are also used in the larger cylinders 
of the Franco Tosi horizontal engine exhibited at Paris. 
We do not know of them being used by other firms as yet. 
They evidently reduce the required lift to nearly half what 
is proper for double-beat valves of same diameter, and 
this is an important consideration in large engines. The 
makers state that they have found no difficulty in grinding 
the four faces on each valve to steam-tightness on the 
four seats, and also that no trouble is experienced in main- 
taining them steam tight. Success in these particulars 
must evidently depend upon the choice of the right metal 
for both valve and seat, and upon making provision for 
their equable expansion when heated so as to avoid dis- 
tortion in an absolute fashion. It is clear that all makers 
of — engines would not be successful in using such 
valves. 

The tandem compound—page 265—is provided with 
the new Sulzer valve gear, which is particularly 
interesting; it is shown in section above. What 
is novel in it lies between the trip mechanism and the 
valve. The side shaft, excentric rods, and disengaging 
thumb, and pallet controlled by governor or by 
hand to alter the cut-off, are all of the same pattern as 
previously used by this firm. The lever which lifts the 
valve turns upon no fixed fulcrum: its under side is 


further lifted by a second spring acting directly on its 
outer end ; and this last part of the lever lift is “ braked ” 
by the action of the air dashpot, which is placed, not 
directly over the stem as is usual, but over the outer end 
of the lever. The air dashpot and the secondary spring 
exercise comparatively little influence on the closin 

velocity of the valveafter disengagement. Its downwar 

motion is almost solely governed by the action of the 
main spring on its stem. The velocity law according to 
which this spring action moves the valve depends on 
the ratio of the mass of the lever to the elastic force 
of the spring and upon the geometrical law according 
to which the instantaneous rolling axis approaches 
the stem. Just before seating, the dashpot resist- 
ance comes into play with a very large leverage. 
After the valve is seated, the lever is caught in 
mid-air, so to speak, between the opposing forces of the 
secondary spring and of the air dashpot. Thus, the 
bringing to rest of the lever produces no shock upon the 
valve seat, and, again, at the beginning of the down stroke 
the sudden engagement starting the lever into motion 
once more causes no shock on the valve seat, because the 
lever is still hung in mid-air except for its inner end 
being pinned to the stem. Practically, no shock occurs 
on the lever coming into contact with the rolling plate, 
because the velocity of impact is extremely low. The 
arrangement is very ingenious, and, although the 
description of the mechanical action is unavoidably some- 
what lengthy and cumbrous, there is no corresponding 
complication in the construction. 


We illustrate below the small vertical engine y 
Exhibition. It is a single-cylinder cugine direct 
to the exciter dynamo for the field of the 1500 hee 
power alternator on the shaft of the triple-ex prec . 
engine. Its cylinder is 200 mm. in diameter , — 
stroke, with 300 revolutions per minute, or 120 . 200 
400ft. per minute linear piston speed. Normally it ovy., 
80 brake horse-power. It has a single piston vaive Pt. 
direct by one excentric controlled by a centrify val 

in the fly-wheel. Excellent systematic 
provided, and the engine runs very quietly 

The other vertical engine is represented on 5 
This drives an Oerlikon set 
crank shaft. It is a “ zwillings” or twin engine, consiat 
ing of a pair of similar tandem compound engines stand. 
ing side by side, driving opposite cranks, and the whole 
served by one rotating valve placed between the ion 
pairs of cylinders. The high-pressure cylinders are “ 
top, and have 280 mm. diameter, while the Joy 

ressure diameter is 450, and the stroke 400, 

‘he shaft runs at 250 revolutions per minnte. 
giving 200 m. = 670ft. per minute piston speed, It 
is built for 11 atmospheres steam pressure, and with 
the normal high-pressure cut-off of 25 per cent. of the 
stroke there are 385 horse-power indicated, yielding about 
350 brake-power. The maximum cut-off allowed by the 
governor is 45 per cent., and the engine then yields 515 
indicated, or 475 brake horse-power. ll the recipro- 
cating masses are carefully balanced, and a very stiff 
frame, of marine pattern, is obtained by casting the bed. 
plate and the two columns in one. The crosshead end of 
each connecting-rod is forked out in long V shape, with 
straight legs, and the crosshead pins oles and large 
The crank shaft drives by bevel gear a vertical shaft 
running at half the speed. This shaft carries a centri. 
fugal governor. An upward prolongation of the shaft 
carries the cylindrical steam distribution valve, which js 
completely steam-balanced, the ports being in exactly 
opposite and equal pairs, and which admits to and 


Fig. 7-SMALL VERTICAL ENGINE 


exhausts from all four cylinders. Each pair of opposite 
ports in the valve serves alternately one cylinder and 
its twin neighbour, and thus arises the half speed of 
the governor and valve shaft. The upper or valve 
part of this shaft is se te from the lower, 
and is driven by it by a coupling which allows the one 
shaft to overrun the other throughout a certain angle. 
The relative angular position of the two is controlled by 
the governor, being shifted as the speed rises or falls. 
We are not informed whether the control depends purely 
upon change of speed or partly upon acceleration of 
speed, but the former arrangement is suggested by what 
one can see from the outside. If the resistance of the 
valve to rotation rises above a certain limit, on account 
of heating and sticking or any Other cause, the driving 
connection between the lower and upper shafts disengages 
automatically and the valve ceases to rotate, so that no 
further admission of steam occurs. The sections on the 
opposite page show this cylindrical rotating valve. 

The vertical governor shaft drives, by worm gearing, 
two small slow-speed oil pumps, which provide lubrica- 
tion to all the working parts. The engine is a condensing 
one, and the air pumps are driven by cotton belts and 
pulleys. With 9 atmospheres steam pressure, tests gave 
over 300 indicated horse-power with a steam consumpticn 
of under 8 kilos. = 17} 1b. per horse-power hour. 


Tue Metric SysteM.—The following notice has recently been 
issued in the works of Mather and Platt, Limited, Manchester:— 
From March Ist, 1901, in all plans for the works, or to be sent to 
customers, dimensions must be given in English measure and also 
in the equivalent metric measure. Measurements on new litho- 
graphed plans are to be similarly given in both measures. All 
plans to go out toconntries in which the metric system is in general 
use must be dimensioned in metric measure only. Screw threads 
are to be indicated as heretofore according to the ‘‘ Whitworth. 
standard. Technical information for countries using the metric 
system must be expressed in the centimetre-gramme-second ; for 
example, pressure in kilogrammes per square centimetre, volumes 
in cubic metres, Calculations for dynamos made as heretofore 
the test room on the metric system are to be continued in the 
drawing-office on the same system. New scales obtained for the 
works are to be divided according to both English and metric 
measure, 
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TWIN TANDEM COMPOUND ENGINE 


GEBRUDER SULZER, WINTERTHUR, ENGINEERS 
(For Cescription see page 264) 
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THE PARIS SEWAGE WORKS. 


extraction of organic matter, the water flowing into the Seine 
constitutes a serious danger to the health of the riparian 


taken advantage of her geographical position, and could 
| never become a great port with her present limited dock 


Tur Committee which superintends the sewage works at | populations. Though the Committee replies to the objections | facilities. From his experience as manager of one of the 
Gennevilliers has just published its report upon the results of | which have been frequently urged against the Paris system | largest shipping firms of the country, he considered that 
operations during 1900. It states that the total quantity of | of utilising sewage by stating that everything is for the best | there was no port in the world so far up to date as Liverpool ; 
sewage distributed over the surface of 900 hectares on the | on the sewage farms, it is none the less a little curious that | while at London was to be found the worst state of things 
plain of Gennevilliers during the twelvemonth was 54,223,620 the sewage department should still be investigating different | to be met with at any large port in the country, where, if 


cubic metres, the monthly quantities varying between 
2,283,990 cubic metres ix February and 6,796,415 cubic 
metres in July. On the other farms the amount of sewage 
distributed was 67,641,477 cubic metres at Achéres, 27,313,215 
cubic metres at Mery-Pierrelaye, and 39,632,285 cubic metres 
at Carriéres-Triel, so that the total quantity sent to the sew- 
age farms was 188,710,597 cubic metres. A large proportion 
of this, however, was contributed by the commure:; which 


utilise the Paris mains. Besides this total 54,724,779 cubic | 


metres of drainage water was discharged into the Seine at 
Clichy and St. Denis after it had been treated at the works 
at Clichy, Colombes, and St. Ouen, which extracted 
altogether 121,206 cubic metres of organic matter, which was 
carried away to disused stone quarries or deposited on the 
banks of the Seine. The Committee deplores this waste of 
55,000,000 cubic metres of sewage, and urges the municipal 
council to hasten forward the project, which has already been 
sanctioned, for extending the mains to the plateau of Con- 
flans, where 700 hectares of land are available for irrigation, 
and also build a new pumping station at Pierrelaye and 
report upon the extension of the principal main towards 
Epéne. These recommendations may appear somewhat 
singular in view of the opposition of the popu- 
lations at Achéres and Pierrelaye to the sewage farms, 
and the disastrous results that attended the opening 
of the farms at Pierrelaye and Carriéres, but the Com- 
mittee has taken great pains to collect health returns 
at Gennevilliers to prove the excellent sanitary condi- 
tions of the district. No serious objection, however, has 
been raised against the Gennevilliers farm because the district 
is thinly populated, and, being close to Paris, the sewage is 
discharged from the mains before it has had time to become 
particularly offensive ; but it would be difficult to prove that 
the ‘poisoning of tle drinking wells at Pierrelaye and 
Carriéres is conducive to the health of the inhabitants. The 
Committee replies to the objection frequently raised as to the 
character of the water flowing from the sewage farms by giv- 
ing analyses of the water at the outfalls, and also states that, 
at the request of the inhabitants of Villeneuve-la-Garenne, a 
pumping’ station has been erected to draw water from the 
drains for domestic purposes. The mortality returns for 
Villeneuve-la-Garenne during 1900 show that there was not 
a single death that could be attributed to bad water. The 
Committee, therefore, think that it is eminently desirable to 
treat the sewage now going into the Seine in the same way, 
and there is no doubt that this would be an excellent thing 
for the river, if not for the inhabitants of Conflans, who are 
threatened with the establishment of a farm, for despite the 


| methods of satisfactorily treating sewage, and it states that 


| anything, the facilities for shipping were in some respects 


M. Launay, who is chiefly identified with the tout 4 l’égout | even worse than at Bristol. 


| scheme, has recently visited England to examine the 
| bacterial system of purification, and it has been decided to 
experiment with the method at Gennevilliers and Achéres in 
| order to see whether it will give equally good results with the 
Paris sewage, which is much heavier in organic constituents 
| than the sewage usually treated in England. 


PORT OF BRISTOL AND THE NEW WEST INDIA 
MAIL SERVICE. 


Tue sailing of the steamer Port Royal, which recently 
took place from Avonmouth, is an important event for the 
port of Bristol. The Port Royal is one of the steamers 
designed for the new service between Bristol and the direct 
| West India mail service. She is the largest and best fitted 
| passenger and mail boat that has ever sailed from this port, 
| and has been specially built for the new mail service »which 
| has been started at the instance of the Colonial Secretary as 
a means of developing the resources of the West Indian 
Islands, and raising the British possessions there from the 
depressed and ruinous condition into which they have fallen. 
| A subsidy of £40,000 a year has been granted by the Govern- 
ment to this new service on condition that a certain tonnage 

of colonial produce shall be brought to this country. The 
service has been undertaken by Elder, Dempster, and Co., 
and they have selected Bristol as the port of arrival and de- 
parture of the vessels. The Bristol dock authorities have 
risen to the occasion, and met the shipowners liberally in 
their requirements, and shown on this occasion a@ more pro- 
gressive desire to meet the wants of modern trade than they 
have had the credit of doing in the past. The Port Royal is 
fitted to carry 25,000 bunches of bananas, or 5000 more than 
the quantity that must be brought to this country to fulfil the 
terms under which the Government guarantee is granted, 
and 1500 tons of general cargo. The holds are specially pre- 
pared for casi fruit, the temperature being regulated by 
Hall’s patent coldair system. The vessel has accommodation 
for 100 first-class and 50 second-class passengers, and can 
steam at the rate of 154 knots. 

At the banquet given in Bristol to celebrate the event, Mr. 
Jones, the managing partner of the Elder Dempster line 
of steamers, after referring in high terms of apprecia- 
tion of the progressive policy which the Colonial-office has 
recently adopted, pointed out.that the city of Bristol had 
shown a great lack of enterprise in the past, and had not 


JAMES DONALD. 


| THe death took place on the 7th inst., at his residence, 
| Riecartsbar, Paisley, of Mr. James Donald, of the well- 
| known engineering firm of Hanna, Donald, and Wilson, 
| Abbey Works, Paisley. He was in his seventy-fifth year, and 
was a son of Mr. James Donald, a partner in the firm of 
Donald and Craig, the original founders of the extensive 
business now carried on by Fullerton, Hodgart, and Barclay, 
Paisley. While yet a mere youth his father died, and the’ 
partnership lapsed. Previous to this event Mr. Donald had 
served his apprenticeship as an engineer with the firm ; and 
afterwards he went to Glasgow, where he was employed in 
one of the large engineering works for a time. With added 
experience he returned again to Paisley as engineer on the 
works of the Paisley Water Company. The misfortune of 
his early life in no way daunted the young engineer, and he 
resolutely set about acquiring a position as an engineer 
employer, which, had his father lived, he would in all likeli- 
hood have inherited. In 1851 he became a partner in the 
firm of Reid and Hanna, gas engineers and iron boat 
builders, which had been established in Paisley since 1816. 
The constitution of the firm was, on Mr. Donald’s accession, 
entirely changed, as well as the title, which then became 
Hanna, Donald, and Wilson, under which name the business 
of the firm has since been conducted. In 1880 Mr. Donald 
and his three sons became sole partners, and the manage- 
ment has since been wholly in their hands. Originally mere 
millwrights, Hanna, Donald, and Wilson have developed an 
engineering business of astonishing variety. Important 
work in such diverse branches as Se bridge build- 
ing, boilermaking, gasworks plant, marine, hydraulic, and 
general engineering has been accomplished by the firm, their 
productions going to all parts of the world. Notable 
examples of their work are the Edinburgh Waverley Market ; 
Albert Bridge, over the Clyde at Glasgow; Partick Bridge, 
over the Kelvin; huge gasholders for Glasgow Corporation, 
at Dawsholm, Tradeston, and Dalmarnock Gasworks; 
capacious water towers for Brazil; and dock gates and 
machinery for all parts of the world. The firm have also 
executed in their shipyard and foundries many Admiralty 
contracts, as well as steamships and barges for the mercantile 
marine, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GEROLD anv Co., Vienna. 
F. A. Brocknaus, 7, Kumpfyasse, Vienna 1. 
AND WALsH, Limtrep, Shanghai and Hong Kong. 
FRANCE.—Bovvgau AND Rue de la Banque, Paria. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 
A. Leipsic; F. A. Brocknavs, Leipzic. 
INDIA.—A. J. COMBRIDGE anv Co., Railway Bookstalls, Bombay. ; 
ITALY.—LOESCHER AND Co., 807, Corso, Rome ; Bocca Frerzs, Turin. 
JAPAN.—KB&LLY AND Wass, Limirep, Yokohama. 
P. MaRnvya AND.Co,, 14,.Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
§, AFRICA.—GORDON AND Gorcu, Long-street, Capetown. 
R. A. Taompson and Co., 33, Loop-street, Capetown. 
J.C. Jura & Co., Capetown, Port Elizabeth, & Johannesburg. 
AUSTRALIA.—GoRDON anp Gotcn, Melbourne, Sydney, and Brisbane. 
R. A. Taompson anv Co., 180, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and Brisbane. 
AND HenpErson, Hunt-street, Sydney. 
NEW ZEALAND.—UrrTon AnD Co., Auckland ; Craio J. W., Napier. 
CANADA.—MONTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InrEeRNationaL News Co., 83 & 85, 
Duane-street, New York. 
Supscription News Co., Chicago. 
STRAITS anp Waxsn, Limirep, Singapore. 
AND Co., Colombo. 
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SUBSCRIPTIONS. 


Evarvggr can be had, by order, from any newsagent in town or 

a at the various railway stations ; or it can, if preferred, be 
on the following terms (paid in 
advance) :— 

Half-yearly (including double number) .. .. £0 14s. 6d. 
Yearly (ineluding two double numbers).. .. £1 9. Od. 
Ouoru Reapine Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
If credit occur, an extra charge of two shillings and sixpence per annum 

will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers pa: in advance at these rates 
will receive Toe Enoingger weekly and post free. Subscriptions sent 
by Post-cffice Order must be made ye to Taz Enoinegr, and 
accompanied by letter of advice to the Publisher. 


Turn Parer Coprzs. | 


Tuick Corims. 
early... .. £1 Os. 8d. 
Yearly .. .. .« #1 168. Od. | Yearly .. .. .. £2 Os. 6d. 
(The difference to cover extra postage.) 


ADVERTISEMENTS. 


pe The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
inserted wit. P regulari regularity cannot guaran- 
teed in any such case. All e aot 
subject to this condition. 

Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 
in each week. 

Letters relating to Advertisements and the Publishing tment of the 
Paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Editor of Tak ENGIngER. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.”’ 


PUBLISHER'S NOTICES. 


*,* Latest TYPES OF THE BRITISH FLEET.—Our tiro-page coloured 
Sesplenent, representing H.M. ships Formidable, Drake, and 
Albatross, may be had, printed on superior paper, upon a roller, 
price ls; by post ls. id 
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TO CORRESPONDENTS. 


*<* In order to avoid trouble and confusion we find it necessary to inform 

ts that letters of inquiry addressed to the public, and intended 

for insertion in this column, must in all cases be accompanied by a large 

envelope legibly directed by the writer to himself, and stamped, in order 
led ip destinati 


that answers received by us may be fc to their . No 
oun be taben of which do ast 
instructions. 


*," All letters intended for insertion in Tum Enaivamer, or containing 


*,* We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


Sioutine (Kilmarnock).—The article you refer to was one of a series. It 
ap on September 27th, 1895. 

8. M.- the her on thrust of ihe 
propeller, it is impossible that any dragging action such as you sugges’ 
Cala take place. The same fact holds pe of the paddle-wheel. 

C. W. (Inglemere).—A system of communicating between passenger and 
guard very similar to that you describe was ge out more than 
twenty years ago, we believe by the Vacuum Brake Company, to 
which you might refer for further information. 

Pura Several makers of domestic filters advertise 
largely. e must decline to decide which is the best. We may say, 
however, that all filters become dangerous abominations unless they 
4 kept clean. (2) You can transmit money abroad through the Post- 
office. 

H. C. R. (Wolverhampton).—We have no personal knowledge of the Insti- 
tution, The value of instruction lics in the way it is imparted, and 
cannot be te from a list of the subjects taught. Surely it is not 
necessary for you in Wolverhampton to get instruction in science from 
America. We return the prospectus. 


INQUIRIES. 


CAN-MAKING MACHINERY. 
Sir,—I shall be obliged for addresses of makers of this class of 
machinery. 
Canada. PorTaGE. 


MEETINGS NEXT WEEK. 

RoyaL Mergoro.ocicaL Sociery. — Wednesday, March 20th, at 
7.30 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster. Lecture on “Climate, and the Effects of Climate,” by Dr. 
Hugh Robert Mill, F.R.S.E. 

Tue InstiruTion or Junior Enoinggrs.—Tuesday, March 19th, at 
8 A Lecture IV. on ‘‘ Works Management,” by Mr. A. H. Barker, 
Wh.S8c., B.A.Sc.—Friday, March 22nd, at 8 p.m., at the Westminster 
Palace Hotel. Engineering Question Night. 

Society or Arts.—Monday, March 18th, at 8 p.m. Second of Three 
Cantor Lectures on “ Electric Railways,” by Major Philip Cardew, R.E., 
M.1.E.E.—Wednesday, March 20th, at 8 p.m. Ordinary meeting. Paper, 
“Evolution of Form in English Silver Plate,” by Mr. Percy T. oid. 

Tae Institution or March 19th, at 
8 p.m. Ordinary meeting. Paper to be further diseussed, ‘‘ The 
¥sthetic Treatment of Bridge Structures,” by Mr. Joseph Husband, 
Assoc. M. Inst. C.E.—Friday, March 22nd, at 8 p.m. Students’ meeting. 
Paper, ‘‘The Hunslet Railway and Bridge over the River Aire,” by Mr. 
O. L., MeDermott, Stud. Inst. C.E. 

Roya Institution or Great Britain.—Friday, March 22nd, at 9 p.m. 
Discourse on ‘‘Some Recent Work on Diffusion,” by Mr. Horace T. 
Brown, LL.D., F.R.S., M.R.I.—Afternoon Lectures at 3-p.m.:—Tuesday, 
March 19th: “The Cell as the Unit of Life,” by Mr. Macfadyen, 
M.D., B.Sc.; Thursday, March 2ist : ‘‘ Shakes; in Relation to his 
Contemporaries in Art,” by Sir Wyke Bayliss, F.S.A.; Saturday, 
March 28rd : ‘‘ Sound and Vibrations,” by the Right Hon. Lord Rayleigh, 
M.A., D.C.L., LL.D., Sc.D., F.R.8., M.R.1. 
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THE REPORT ON WATER-TUBE BOILERS. 


AccompanyinG the Naval Estimates, the interim report 
of the Committee on Water-tube Boilers was placed before 
Parliament on Tuesday. It will be found on another 
page. It has been watched for with interest. We have 
risen from its perusal with a sense of profound relief. It 
is a death sentence for the Belleville boiler. That is a 
fact of national importance. From first to last it is a 
justification of the policy which we have pursued, and 
of the opinions which we have expressed. That is a 
matter of secondary importance to the world at large. 
It is not a little gratifying, nevertheless, to ourselves. 
We have never denounced the water-tube boiler; on 
the contrary, we have stated that it is essential for 
ships of war. We have never abused the Belleville 
boiler in unmeasured terms. The Committee tell Par- 
liament that war, vessels must have water-tube boilers ; 
but they also say that the Belleville boiler is so far 
from being the best that can be used that they recom- 
mend that no more of them shall be made. It is impos- 
sible for the Government to act in opposition to the re- 
commendation. We can, indeed, fancy that Sir John 
Durston will be delighted. A very heavy load of respon- 
sibility will be lifted from his shoulders. 

It would be profitless to inquire how the Belleville 
came to be the British Navy boiler, were it not that some 
useful general lessons may perhaps be learned during a 
pursuit of the answer. It is quite beyond question that 
a great mistake has been made. A very bad: boiler— 
indeed, the worst boiler that could have been selected 
out of a number—has been put wholesale into those 
ships on whose continuous fitness for active service the 
nation relies for its safety. It is quite true that other 
nations have adopted them also ; but that is only because 
the world still believes in Great Britain not only as a 
naval Power, but asa naval authority, a setter of pre- 
cedents, an establisher of. standards worthy of imitation ; 
and no other nation kas anything approaching the 
number of Belleville boilers which we most unluckily 
possess. We have from the first maintained that the 
Belleville boiler ought to have been tried. Its wholesale 
adoption without adequate trial was a colossal blunder. 
Who is responsible? The question will never: be 
answered. Perhaps it is as well, for various scientific 
and administrative reputations, that it should not be 
answered. But the fact remains that matters could be so 
mismanaged that an enormous mistake has been made. 
The circumstances are in some respects akin to those of 
the War-oftice policy. The South African war has 
brought to light serious defects in the system under 


which the British army has been recruited, drilled, fed, 
armed, and led. It has been discovered that the War- 
office was very far indeed from being perfect. The story 
of the Belleville boiler goes some way, we think, to prove 
that the Admiralty needs reorganisation as much as the 
War-office. Unfortunately Parliament can scarcely be 
made to understand that to fit our ships of war with 
untrustworthy boilers is at least as serious a matter as 
the scarcity of men or inferiority of guns in our army. . In 
few words, while if war broke out near home we might 
survive deficiencies in our army, nothing could save us 
from national ruin if our warships were unable for lack 
of steam, to fight. 

The Committee, we are glad to see, recommend the 
full trial of various types of water-tube boilers of more 
or less excellence, which have been before the world for 
a considerable time. We would direct particular atten- 
tion to the recommendation that the Yarrow boiler should 
get an extended trial, because this recommendation is a 
direct endorsement of arguments which we have 
repeatedly advanced in our pages. We have before now 
pointed out that no good reason had ever been stated to 
explain why the express type of boiler slightly modified 
should not be used to just as good purpose in an ironclad 
as in a torpedo boat. The boiler does not know anything 
about the size of the hull in which it is at work. The 
ship cares nothing about the diameter of the boiler tubes. 
No connection of any kind has ever been established 
between the dimensions of tubes and ships. The facts 
all go to controvert the thesis that the small tube boiler 
cannot be used in large vessels. Thus, at the present 


moment, Yarrow boilers are fitted to or ordered for no - 


fewer than twenty-six ironclads and cruisers in foreign 
navies. Weight being of less consequence for cruisers 
and battleships than for small craft, tubes 1-75 inches in 
diameter and of a good substance are used. Surely 
after this it must be admitted that they have got 
beyond the experimental stage. The propriety of 
our own contention stands confirmed. The Com- 
mittee, it will be noticed, do not mention the Thornycroft 
boiler. We believe that this silence is due to the fact 
that the Committee will not favour bent tubes; . boiler 
tubes, they hold, must be straight. We may add that we 
have seen under steam a new t of boiler now being 
introduced by Thornycroft and Co., which is a com- 
paratively large tube generator, and appears to us, so far 
as a limited. experience goes, to be a most promising 
marine boiler. We are just a little puzzled to under- 
stand why the Committee have favoured the Diirr boiler. 
It closely resembles the Niclausse, having inclined tubes 
with internal feeders. But whereas the latter has been 
long and favourably known, we cannot hear that the 
Diirr has undergone any extended trials at sea. Indeed, 
so far as we know, it has only been fitted to the German 
cruiser Ersatz-Freya, of 5600 tons. 

Returning now to the Belleville boiler, we would direct 
particular attention to the ninth paragraph of the report. 
The very temperate language in which it is couched only 
serves to strengthen the force of the indictment. No 
fewer than twelve grave defects are named. The first 
would alone have sufficed to condemn the boiler. We 
have long had in our hands information which placed it 
beyond a doubt that the boiler is not only extremely un- 
economical, but that it cannot be worked even fairly hard 
without producing clouds of smoke—a most objection- 
able feature in a warship. It has been said that it is 
always easy to tell from a distance whether a ship has 
Belleville boilers or cylindrical boilers, according as 
smoke is or is not to be seen. It will be remembered 
that after a few ships had been fitted with Belleville 
boilers it had to be admitted that they were wasteful of 
fuel. The advent of the economiser was heralded with a 
flourish of Admiralty trumpets; but the economisers 
were quickly found to be a source of serious trouble. 
They saved but little fuel; and now they have been 
finally condemned by the Committee. We understand 
that when the engines are working at nearly full power 
the economisers can be kept well supplied with water. At 
low speeds they are partly dry, and then act to some extent 
as superheaters, and, like all superheaters, corrode rapidly. 
We are promised an early publication of the evidence taken 
by the Committee. .This is very desirable, because it will 
perhaps clear up what has been to plain people like our- 
selves not a little mysterious. It is not disputed now 
that on service, ships fitted with Belleville boilers burn 
a good deal more coal in running a given distance than will 
suffice for similar vessels cruising under the like condi- 
tions, but fitted with Scotch boilers. But experiments 
carefully carried out under Admiralty auspices, and of the 
kind set forth in the classical paper by Sir John’ Durston 
and Mr. Oram, from which we have often quoted, to 
say nothing of the reports of trial trips published from 
time to time, go to show that the boilers must be ex- 
tremely uneconomical. We find, for example, a consump- 
tion of fuel of about 1:81b. per indicated horse-power per 
hour given as the result of a trial. But the cruising 
experience of the same ship goes to prove that the. con- 
sumption is more like 2:8 lb. Possibly this discrepancy 
is to be explained by some rapid deterioration of her 
boilers. 

THE NAVY ESTIMATES. 


In that section of the Navy Estimates which is directly 
interesting to our profession there is no point from which 
both engineers and.the country at large will obtain more 
satisfaction than the statement of the intention to push 
forward to completion energetically such vessels as are 
still in the builders’ hands. Only a small portion of the 
total vote proposed for new construction, and which 
amounts in round num’ to nine millions, will be 
devoted to the construction of ships for which no pro- 
vision has as yet been made, whilst over eight millions 
will be spent on vessels contemplated in previous pro- 
grammes, but not yet in commission. The number of 
these ships is considerable. Turning to the estimates, we 
see that among battleships the Glory alone has been 
completed and commissioned during the financial year 
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now coming to an end, whilst the Albion has met with 
misfortune in her preliminary trials, and the Vengeance 
is detained by an accident to the Barrow docks. 
There still remain, then, no less than twelve battleships 
in hand which “should be completed in 1902-3.” 
These are the six Duncans and the six Formidables. 
Turning to armoured cruisers, we find that no less than 
twenty vessels are in course of construction ; and it is 
not stated that a single new ship of this type has been 
put into commission during the financial year. When 
it is remembered that besides these first-class ships there 
are many of less importance, it will be readily conceded 
that the first duty before the Admiralty is to bring some 
part of the potential fleet into being. Regarded merely 
from a business point of view, it is improvident and im- 
politic to have so many half-completed “jobs”? on hand 
at the same time that the addition of others is in con- 
templation. From a technical point of view it is equally 
important that ships should be pressed forward to com- 
pletion without delay, because with the rapid advance of 
naval science there is the constant danger that they 
may be out of date almost before completed. This 
is a wiser policy, as Sir Charles Dilke said some 
days ago, than the timid attitude which would have 
us stand still till finality in design had been reached, 
an evidently impossible position if we are to retain 
our mastery of the seas. The First Lord appears 
to look at the matter from a point of view which it is 
somewhat difficult for the layman to understand. “ It 
is anticipated,” he says, “‘ that the aggregate expenditure 
on new construction will closely approach the provision 
made in the Estimates, and will largely exceed that of 
any previous year.” That may be a very satisfactory 
state of affairs from a politician’s standpoint; but those 
who pay want to see something for their money, they 
want ships in commission, not plates and machinery yet 
unresolved into a composite whole. It is no doubt 
admirable that there should be so many ships building at 
one time; but it would be more admirable still if the 
output of completed ships could be steadily maintained. 
We have seen now what space—and it has not yet been 
fully exhausted—there is in our yards for the con- 
struction of ships; but we have not yet shown that 
we have the capacity for fitting ships out for sea at a 
desirable rate. A war vessel launched is but half 
finished; the arming and armouring, the provision of 
auxiliary and propelling engines, and the fitting up 
of the ship generally take far longer to complete than 
the construction of the hull. In part this is perhaps to 
be expected, but in part it is due to delays which are 
generally accredited to a red-tape system. Certain it is 
that when private yards build vessels for foreign navies 
they are completed with more expedition and less friction, 
and, it may be added, with results in no whit inferior. 
It is satisfactory to find that a special committee has 
been appointed to inquire into the cause of “the arrears 
in the delivery of hulls, armour plates, guns, gun mount- 
ings, and machinery,” and it is to be earnestly desired 
that they may be, at the end of their inquiry, in a 
position to ‘advise how a recurrence of the evil can best 
be avoided.” 

The programme of building for the coming year in- 
cludes as its principal features three battleships, six 
armoured and two third-class cruisers, but among smaller 
vessels, five submarine boats of the Holland type, on 
which work has been already commenced, figure. We 
have so lately discussed the question of submarines in 
great detail, that little would be gained by opening it 
again now. There is little reason to doubt that public 
opinion has led the Board to take this step; but it is 
possible, as we hinted recently, that the application of a 
new principle has made the realisation of submarine war- 
fare seem more practicable, and has naturally resulted in 
a desire to experiment. In other directions which appeal 
to engineers it is satisfactory to note that the question of 
eoaling is receiving careful attention, that experiments 
with a patent fuel have given satisfaction, and that oil 
firing is again to be put to the test. It is at present too 
early to discuss any of these points. In the matter of 
ordnance there has been a good deal of activity during 
the past year, a new 12in., a new 9°2in., and a new 
7-5in. gun having been completed; in the first case, 
which consists only in lengthening the piece, deliveries of 
the weapon have been made to the ships of the For- 
midable class. The 9°2in. guns have been mounted on 
the Cressy, and the 7°5in. gun has been tried and 
approved. We cannot help feeling a certain amount of 
regret that so many pieces of different calibre should be 
deemed necessary. There exist now a 9°2in., an 8in., 
and a 7°5in. gun, and there is, in consequence, an unde- 
sirable multiplication of stores. Even if tactics demand 
the 9°2 gun, surely there cannot be sufficient difference 
between the 7}in. and the 8in. gun to compensate for the 
disadvantage of complicated stores. 

There are several other statements in the Estimates 
which we shall doubtless find occasion to discuss at 
future dates, but at the moment the point of principal 
interest, as we have said, is the necessity for completing 
ships at a greater speed; and the result of the inquiry to 
be made bythe Special Committee into the cause of delays 
will be awaited with impatience. 


THE EXPLOSION OF HEATED WATER. 


On the morning of the 11th inst. a boiler explosion 
occurred at a steam laundryin Chicago. Thetelegraphic 
reports state that many deaths have been caused, and go 
on:—*The explosion of the boiler, which was in the 
basement, literally tore the building, a two-storey brick 
one, into fragments. The buildings in the blocks around 
were shaken and had their windows shattered by the con- 
cussion.” On Monday evening the boiler of a Lancashire 
and Yorkshire goods engine blew up while midway be- 
tween Knottingley and Whitley Bridge, near Pontefract, 
instantly killing both driver and fireman. The engine 
was one of the new type introduced twelve months ago 
for the haulage of heavy loads of coal from Acton Hall 


Collieries to Goole, and at the time of the accident was 
drawing fifty-seven wagons, equivalent to nearly 1000 tons, 
at the rate of about thirty milesanhour. This explosion 
was of phenomenal violence, as will be seen from a brief 
statement of its results, which will be found on another 


page. 

It is well known to a large number of persons that 
boiler explosions admit of being divided into two classes. 
The first includes the common every-day explosion which 
presents nothing remarkable. The phenomena attending 
the second class are, on the contrary, very peculiar indeed. 
The first are comparatively harmless; they are not very 
violent ; the causes are obvious enough. ‘I'he second are 
violent in the extreme, and no matter what may be said 
to the contrary, the cause of the violence and of the 
explosion are both inexplicable on those theories which 
quite suffice for the first class. To take an example, five or 
six boilers are working quietly; there is no reason to 
suppose that they are not sound and in good order; they 
all explode together, scattering ruin and death around 
broadcast. Or, again, as in the case of the Westerfield 
explosion, the nature of the fractures and the way 
in which the boiler is broken up, point not so much 
to inherent weakness, or a pressure more than the boiler 
can bear, but rather to the letting loose within it suddenly 
of forces akin in their nature to those set free when gun- 
powder is fired. For some reason, to us inexplicable, 
only too many engineers and boiler inspectors shut their 
eyes to these facts. They treat them much as if they pre- 
sented nothing at all out of the way, nothing deserving 
any particular attention at the hand of the physicist. 
There was at one time the superstition that all boiler 
explosions were mysterious. That has been very properly 
dissipated by the advance of knowledge. Now anew and 
equally debasing superstition has grown up to the effect 
that nothing remains to be learned about boiler explo- 
sions; they never, under any circumstances, are curious, 
or peculiar, or inexplicable, in any way. We have 
recently published two letters on boiler explosions, which 
we commend to the consideration of our readers. 
Without expressing any opinion as to the views advanced 
by our correspondent, we may say that the attempt 
which he has made to give a numerical basis to a 
theory is a matter of considerable interest. 

Let us consider what an explosion is. . For our purpose 
it may be defined as the exertion of an effort for a very 
short time. There may be a great explosion or a small 
one; the snapping of a percussion cap or the explosion of 
a hundred tonsof dynamite. But the distinguishing feature 
of either operation is that the effect is very short-lived. 
If we place a pound of gunpowder in a heap and ignite it, 
it will all be converted into intensely heated gas in a 
fraction of a second; that is an explosion. If we spread 
it out along the ground it will burn away comparatively 
quietly. The only difference, after all, between the two 
operations is the time occupied in performing each. A 
far better example is, however, supplied by a gun- 
cotton cartridge. That cartridge represents so much 
potential energy. We can put the cartridge on a plate, 
light it with a match, and it will burn away in a 
few seconds harmlessly. Put a detonator in a similar 
cartridge and we have a destructive explosion. There is 
no more energy let loose in one case than in the other. 
The time element makes all the difference. . We have not 
in our possession data concerning the pressure of steam 
when water is highly heated. A few eudiometer experi- 
ments on the critical point of water do not throw much 
more light on the matter than does the statement of the 
elder Perkins, the inventor of the steam gun, to the 
effect that when water was red hot the steam had a 
pressure of about two tons on the square inch. The 
point is of little consequence. If we enclose water in 
a sufficiently strong vessel we can raise it to the tem- 
perature representing the sum of the latent and sensible 
heats, say, for the sake of argument, 1400 deg. Fah. Let 
us suppose now that the pressure is suddenly relieved. 
Then the whole of the water would be instantly converted 
into steam. We should have an explosion of heated 
water, the importance of which in its results would 
depend on the amount of water used in the experiment. 
The violence of such an explosion can be calculated, as 
was done by Rankine, in terms of pounds of gunpowder. 
A familiar example of the explosion of water is supplied 
by the loud reports like pistol shots heard when a bar of 
hot iron is passing through rolls kept cool by water. A 
drop of water in the spheroidal is carried between the 
rolls and the iron, and being forced into contact with the 
heated metal, and at the same time confined in space, it 
explodes with violence. 

Next let us suppose that a boiler is worked up to 
500 horse-power. Let us further suppose that two 
hours are required to get up steam to 150 |b. pressure, 
from water at 212 deg. From this it is clear that 1000 
horse-power for one hour, or 500 horse-power for two 
hours, is locked up in the boiler, by far the largest part 
of which is stored in the hot water. No heat is supposed 
to escape by radiation or conduction. Let a stop cock be 
opened, all the steam allowed to escape, and the boiler to 
cool down to 212 deg. in two hours. There will be no 
explosion or anything like it. The work done by the 
escaping steam, or expended in some way, will represent 
16,500,000 foot-pounds per minute. For 120 minutes it 
represents a total of 1,980,000,000 foot-pounds, which had 
been stored up in the boiler. If instead of expending all 
this in two hours, we expend it all in one minute by 
opening a valve sufficiently large, shall we not have 
something very closely akin to an explosion? What 
would be the condition of the water within the boiler ? 
What the turbulence of its ebullition? Bearing in mind 
what we have said about time, let us suppose that the 
whole of the force is let loose in the tenth part of a 
second. Which of our readers will say that our heated 
water had not, in part, exploded with tremendous violence ? 
Which of them will define the difference between that and 
an explosion of gunpowder ? 

We have, then, in every boiler when under steam a 


more or less enormous quantity of power or energy stored 


up; why is it that it is not let loose suddenly? § ; 
made continuously and steadily; why is it that ty oa 
tion of the water is converted into steam and not another 
portion? Ourreaders may take our word for it, that those 
who pretend to answer the question know nothing more 
about the matter than anyone else; and the sum of human 
knowledge concerning the inwardness of the phenomena of 
ebullition amounts to none at all, There is good reason to 
believe that the margin of safety is probably very small, ang 
that a little change in conditions might suffice to convert 
the heat energy in the boiler into mechanical energy 9; 
work. Be that as it may, the restraining agency is pressure 
The heated water in the boiler will not in general flash 
into steam so long as pressure is exerted upon it to pre- 
vent ebullition. This brings us to the critical point of the 
whole question of boiler explosions. Let us suppose that 
we have a strong cylindrical vessel with a capacity of 
two cubic feet. The tube, as we may call it, stands on 
one end; it is half filled with water having a temperature 
of 358 deg. Fah.; the other half is filled with steam of 
the same temperature, with a total pressure of 150 Ih, 
It is known that a jet of cold water will condense 
steam with the rapidity of lightning. Let now such 
a jet be thrown into the steam space, and what 
will follow? Beyond question, the moment the pressure 
is annihilated a portion of the water will explode 
into steam. What next? The received idea is that 
there would be an instantaneous rise of pressure which 
would effectively prevent the further conversion of 
water into steam. In a word, the explosion would be 
stopped half-way. Is this a certainty? We venture to 
think that it is not; and to us it is quite conceivable 
that the momentum—if we may use the word—of the con- 
version of heat energy into mechanical energy would suffice 
to continue the operation, with the result that the cylindri- 
cal vessel would be burst. This result has, indeed, been 
obtained in another way by direct experiment. There are 
experiments tending in the same direction on record with a 
similar ending, but unfortunately, for some reason not 
known, the experiment may fail fifty times and then 
succeed, There is very good reason to believe that there 
is much more than appears at first sight in the theory of 
momentum of explosion. It goes far to account for 
curious phenomena noted when magazines explode in 
powder or gun-cotton works. Something akin to it has 
been noticed in the working of gas engines, and in the 
explosion of gases in the laboratory. That is to say, in 
other words, if the conversion of energy from one form 
into another is once started, it has a tendency to continue 
in spite of edverse, or apparently inhibitory conditions, 
Not a few engineers begin now to believe that if the con- 
densation of steam is once started it will continue, 
although the circumstances are not favourable ; and in 
this way liquefaction in steam cylinders is explained, 
when it would be difficult to account for it on any other 
hypothesis. 

It would be quite easy to dilate further on this subject. 
Our purpose, however, is for the present served by direct- 
ing the attention of our readers to an assumption that is 
specially warranted by facts. Fortunately, heated water 
very seldom explodes. The argument that it cannot 
possibly explode, using the word in the sense which we 
have done our best to define, appears to us to be un- 
scientific. In the theory that an explosion once started 
cannot be stopped, but will go on to the bitter end, we 
have the solution of not a few puzzling difficulties con- 
nected with boiler explosions. To assert that these 
difficulties do not exist is simply to admit that the true 
bearing of the facts has never been realised. 


INDUSTRIAL ARBITRATION, 


Tue prevention of strikes must ever commend itself to the 
industrial philosopher as one of the most practical interests 
for which he can work. The absolute loss to trade and com- 
merce, even if the encouragement which strife between 
master and workman in British industries lends to con- 
tinental and American competition, is nut emphasised for the 
moment, that results from these recurring disputes is so 
serious that anything that can be done to minimise the evil 
is of muchimportance. A dead leader of the ironworkers in 
one of the chief ironmaking centres of the kingdom is well 
remembered, who was never tired of impressing upon the men 
that strikes were but relics of a barbarous past; and he was 
right. Unique testimony to the value of industrial arbitra- 
tion and conciliation as a means of strike prevention is 
afforded in the circumstance just made known, that during 
the past history of twenty-nine years of the Midland Iron 
and Steel Wages Board, which operates in Staffordshire and 
the surrounding counties, there has not been a single inter- 
ruption of amicable relations betweenemployers andemployed. 
Small wonder, that in view of results such as these the 
officials of the Midland Board should now be found declaring 
that the principle of industrial arbitration and conciliation 
as applied to the iron trade is no longeron its trial. A record 
such as this deserves to be preserved in letters of gold. The 
conciliation principleas involved in the Sliding Scale and the 
operations of a Wages Board were first applied in the Midlands 
in 1872. The Board then consisted of the committees of the 
Ironmasters’ and the Ironworkers’ associations. But that 
foundation soon came to be regarded as too limited, and it 
was extended in 1876, and again in 1888, when the Board as 
at present constituted of an equal number of masters and 
men representative of all sections and all qualities in the 
trade, wasformed. The officersof the Midland Board rightly 
claim for arbitration and conciliation that it is a principle 
which is a growth of the nineteenth century, and the services 
which it has rendered in saving the manufactured iron trade 
of the largest producing centre of the kingdom from loss by 
strikes and labour disputes cannot be rated at too high an 
estimate. Nor is this all. The Midland organisation has 
been the father of similar conciliation boards in, the North of 
England, in the West of Scotland, and elsewhere—all of 
which are now doing splendid work in preserving unbroken 
peace in the ranks of the ironmasters and ironworkers. We 
wish the operatives who are on strike in the Staffordshire 
tube trade at the present time would learn the lesson which 
these facts teach. In the case of this dispute the situation is 
the more curious since the principle of arbitration having 
been accepted, for the men to be fighting over the point as to 


/ 
x 


© 


Marcu 15, 1901 


THE ENGINEER 


271 


the date from which the arbitrator's asvard shall take effect 
is like dropping the substance for the shadow. 


THE PENDING LOCOMOTIVE COAL CONTRACTS, 


Tr remarkable change which has during the past few 
months come over the Yorkshire steam coal trade carries 
with it a marked reduction in price. Railway companies 
and other large consumers of steam coal need not be told 
that from June to December of last year some of the large 
contracts were placed at 16s, per ton, a price which prac- 
tically staggered-matiy consumers. The prices from January 
to the end of the present month were 14s. 6d. to 14s., 
but several railway companies only tendered for three 
months. The altered state of the iron smelting trade 
has had a tendency to reduce prices materially, and 
it was stated that companies whose contracts cease with 
the end of the present month have received tenders 
at the rate of 10s. to 10s, 6d. per ton, and even these 
are said to be subject to some modification. Thick seam coal 
owners are expecting some relief as soon as the shipping 
season opens, but it is patent to all connected with the trade 
that prices, even during the export season, will be much 
lower. The pits throughout Yorkshire are at the present 
period only working short time, and the position of the trade 
may be judged from the fact that the various railway com- 
panies engaged in carrying coal to the Humber ports have 
had to cancel a number of trains. Even with increased trade 
during the shipping season, the outlook is by no means 
cheerful. The demand for house coal may be expected to 
tone down with the advent of warmer weather. All kinds of 
small coal and engine fuel are difficult to sell, and are procur- 
able at all sorts of prices at the pits, whilst the coke trade 
gives no evidence of recovering from the “slump” into which 
it has undoubtedly fallen. 
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Water Power. By JoserH P. M.A.S.C.E., 
M. Boston, 8.C.K. New York: John Wiley and Sons. 
1901. London: Chapman and Hall. Pp. 563. 26 tables. 
233 illustrations. 

Tus is an ably-written book of a character not often met 
with among recent publications. Its merits and defects 
go together, and in some degree are mutually dependent. 
The author is endowed with strong originality and with 
a faculty of writing good plain English. He criticises 
freely existing engineering works, especially those of his 
own country. His condemnation of special features in 
many works arises, it seems to us, from some overstrain- 
ing of the very wholesome desire to maintain indepen- 
dence of judgment, and not at all from the promptings of 
professional jealousy. Progress in engineering, or in any 
art, can be maintained only by complete freedom of 
criticism, and even when this goes somewhat beyond the 
limits which mature judgment and experience would 
deem quite rational, it does good to the world at large 
and to those criticised, if not always to the candid critic 
himself, 

The preface explains that this ‘‘is in no sense an ele- 
mentary work,” and that when a “ subject cannot be 
made clear without recourse to the higher mathematics, 
the writer does not hesitate to plunge boldly into these 
branches of analysis.” The author is, judging from his 
writing, fond of mathematical investigation, and of work- 
ing out results from first principles by mathematical 
methods; but it would be hardly true to say that the 
higher mathematics are very much employed in this 
volume, or that any very complicated or difficult investiga- 
tions are undertaken. Theauthor rather prefers to hover 
about a problem, using various approximate methods, 
which usually involve more labour and expenditure of 
time than the simpler and more correct modes of reckon- 
ing based on the calculus. At various places he also sets 
out very long arithmetical calculations by step-by-step 
approximations. These are, no doubt, instructive and 
interesting, if only for the way in which they demonstrate 
the magnitude and degree of relative importance of the 
errors involved in the approximations ; but when one is 
confessedly dealing with quantities only roughly guessed 
at as data, what utility can there be in working out the 
results to five and six figures? The craze for minute 
arithmetical calculations based on estimated data liable to 
error of many per cent. is not at all practical ; it is much 
Jess practical than the making of a correct algebraic cal- 
culation, and leaving it without numerical application. 
The parts of this book independent of mathematics and 
arithmetic are more valuable than the rest. The reason- 
ing and conclusions are mostly based on personal observa- 
tion of natural and artificial results, and there is displayed 
much shrewd judgment, sometimes in opposition to 
orthodox engineering opinion. 

The author first treats of rainfalls and gathering 
grounds, and the fluctuations in the flow of rivers. In 
the United States the Government geological survey 
covers so much wider a range of climatological conditioa 
than that of any one European country that the United 
States engineers have the opportunity, of which Mr. Frizell 
makes use, of instituting comparisons of scientific im- 

rtance, such as we have not seen attempted at home. 

n this chapter he illustrates the result of damming a 

river in raising the water level in a stretch of eight miles 

of the valley above the dam. Here he assumes the 
gradient uniform and the cross sections of the valley at 
all points to be bolas all of the same parameter. 

From these data he calculates the water level at each 

section to an exactness of 7545, 0f afoot. Considering the 

nature of the assumptions, and also that at each stage of 
the computation he has to introduce a guess at the 
gradient in the section under consideration, would it not 
have sufficed to reckon to 7; of a foot instead of 4 g}55 of 

a foot? The guesses here referred to are put out 

to ya/sq Of a foot, and the resulting calculations show 

them t» be generally in error by some hundredths of a 


foot. 

Then follow sections, peering shout half the book, 
upon the construction of dams. uch attention is paid 
to the best shapes for the down-stream sectional outline, 


and what is here urged as to the importance of the 
destructive action of the tumbling water and of floating 
solid bodies seems well worthy of careful consideration. 
In America timber dams are still largely in use even in 
important situations, and much space is devoted to the 
discussion of timber constructions. What is called “ crib- 
work,” namely, large open timber frameworks filled 
with rubble, is extensively used for large dams and piers. 
The main timbers appear to be hardly ever laid in the 
direction of the thrusts they have to resist, and to be 
hardly ever given any proper footing on the rock or other 
foundation. for the delivery of these thrusts. Thus it 
happens that what is most interesting about these 
structures is the history of their failures, and large and 
useful sections of Mr. Frizell’s book are devoted to 
the detail narration of the particular conditions 
under which such failures took place. Masonry 
dams also have failed not a few times in 
America and also in this country. We agree with 
Mr. Frizell that the story of such failure is more instruc- 
tive to the scientific engineer than is that of successes 
regarding which we have not learnt in what degree 
material not necessary for safety has been piled up. The 
author gives many lengthy caleulations regarding the 
stability and strength of high masonry dams; but they 
are all confined to such as have straight-line sections, 
whereas the computations for curved sections are by no 
means difficult ; and also they all refer solely to over- 
turning moments and to crushing strength of the masonry 
material. It seems rather superficial to neglect all 
reference to computation of the risks of sliding or failure 
by horizontal shear, and to exclude consideration of the 
crushing and shear strengths of the surface strata on 
which the dam is built. It is hardly sufficient to give a 
— recommendation of the desirability of trenching 

own to the level at which “solid rock” is found. In 
passing we note a small error at the top of page 182 in the 
statement that the approximation made for the sake of 
simplicity in calculation is “‘on the side of safety.” It 
is really in the opposite direction, and it does not really 
introduce any sin:plicity of result, because equation (16) 


is made correct by substituting 1} c? in place of . An 


amusing piece of erroneous mathematical pedantry is 
seen in this equation, where the sign + is-prefixed to the 
square root. The minus sign is not applicable to the pro- 
blem in hand. It would make the thickness of the dam 
less than nothing. On pages 184 and 185 the number 3 
is twice misprinted for s, the specific gravity of the 
masonry, which is there taken as 2}. 

We agree with Mr. Frizell in thinking it useful to de- 
part somewhat from the orthodox theory of these 
structures, and to investigate what are the stresses on 
the horizontal section when this is really incapable of 
tension and also when it is capable of tension. In both 
cases the resultant thrust may lie outside the orthodox 
middle-third. These calculations have often been made, 
but we have not noticed that they have been published 
elsewhere before. Cement joints are universally known 
to be capable of exerting large pulls. But two import- 
ant points are not mentioned by Mr. Frizell. Firstly, in 
a large masonry section it is futile to look for any 
approach to uniformity of elastic modulus throughout 
the whole section. Secondly, if the dam has a facing 
whose object is water-tightness, whose material is capable 
of, it may be, high-tension stress, but whose integral tensive 
strength is smal] in consequence of the small thickness of 
the facing, then the departure of the resultant thrust into 
the down-stream outside third of the section is danger- 
ous, or rather fatal, because it causes the breakage of 
this water-tight skin. 

On pages 96 to 98 Mr. Frizell has some highly interest- 
ing calculations designed to illustrate the comparative 
costs of more or less destructible structures like timber 
dams, and of more or less permanent structures to serve 
the same purpose, such as masonry dams. He shows 
that, for given relative costs per cubic yard, the more 
destructible structure is in the long run the cheaper when 
the rate of interest on capital outlay is high, and the 
more permanent structure cheaper when this rate of 
interest is low. The difficulty of applying an exact rule 
to determine the proper choice lies, firstly, in the fore- 
casting of what may be the variation of cost of repairs— 
due to future changes in wages and in price of materials 
—during the life of the perishable structure; and, 
secondly, in forecasting the future variations in the rate 
of interest during the same period. If these were known 
at the outset there would be no difficulty in making a 
certainly rational choice between the two kinds of 
structure, so far as this should be determined by pure 
desire for money economy. 

We can give no great commendation to the chapter 
upon water-wheels and turbines. The water-wheel con- 
structions described contain no reference to well-known 
scientific improvements, and although turbines are better 
illustrated, the treatment of the theory of these machines 
is singularly weak and elementary. The author seems io 
be unaware of any kind of turbine governor except a 
Watt centrifugal ball governor. 

Several chapters are devoted to “Transmission of 
Power,” by rope, by water pressure, by electric current, 
and by compressed air. Here the author finds no field 
for the originality of thought marking the rest of the book, 
andthe information given is of an elementary description 
and not altogether modern. 

As a whole the book is thoroughly commendable as 
affording much stimulus for practical independent thought 
to civil engineers. It has an index; it is well illustrated ; 
and the numerous tables contain a great deal of useful 
information, mostly concerning United States practice. 


One of the blast furnaces at Ebbw Vale Ironworks, 
Monmouthshire, exploded last week, but fortunately the col- 
lapse was unaccompanied by loss of life. A large amount of 
damage was done to the neighbouring workshops and buildings. 


LABOUR TROUBLES. 


Lorp Kxutsrorp has accepted the chairmanship of the 
Conciliation Board, to arrange, if possible, the Clydach 
Valley Colliery dispute, affecting 3000 men. A meeting held 
in London on Fri@ay was adjourned to Cardiff, in order that 
certain facts bear‘ng upon the case should be obtained and 
laid before the Boa.2 

About a thousand fitting 2nd socket makers, now on strike 
against reduced wages at Wednesbury, decided yesterday to 
call upon screwers, warehousemen, and others in the tube 
trade to cease work. If, as appears likely, this decision is 
acted upon, nearly 6000 men in South Staffordshire will be 
out of employment, and several large works be compelled to 
close. 

Blaenavon furnacemen remain out on strike, and last week 
the company, which has done its best to bring about a pacific 
arrangement, had to confront another difficulty. On Wednes- 
day, owing to a haulier’s dispute over an allowance, the whole 
of the collieries were brought to a standstill. 

All the colliers in Scotland have begun work at a reduction 
of 1s. per day in their wages. 

The dispute at Aberdare between the colliers of the Dyllas 
Pit and the management has been arranged satisfactorily. 

A strike amongst the Durham colliers, affecting 4000 
hands, has taken place. The rupture is at the Trundor and 
Trundor Grange pits, East Durham—owners, Scott and 
Scott—and is threatened also at East Hetton, the property of 
the same company, unless the alleged grievances are adjusted. 
These are now under consideration. 

A lock-out has taken place at the Ton Philip Colliery, near 
Tondu, Bridgend, pending the settlement of a price-list for 
working the Rock Vawr seam. Negotiations are proceeding, 
and a meeting of the Joint Committee was held at Bridgend 
on Saturday. 

At Briton Ferry Chemical Works a strike has taken place 
affecting 100 men. The men demanded increased wages, and, 
this being refused, struck work. The directors have now 
issued a circular to the men, pointing out that they are paid ‘ 
wages equal or in excess of the local rates, adding that if by 
a given time they do not return to work the place of eac 
man will be filled up. 

The cclliery winding enginemen of the Western Valleys 
of Monmouthshire are in motion for a levelling up of their 
standard of wages. This came under discussion at a con- 
ference of representatives of employers and employed in 
Cardiff on Monday, and after a long discussion adjourned, 
in order to be placed before the Coalowners’ Association. 

The Llest colliers, Bridgend, brought out their tools on 
Saturday. An early meeting is being arranged to endeavour 
to bring about an arrangeinent. 

Owing to a dispute with regard to cutting the 3ft. 
seam, the whole of the men employed at the Copper Pit, 
Morriston, remain out on strike. This has now lasted a 
week. The number of hands involved is 152. 

The Clydach Vale colliery strike meeting at Cardiff this 
week, adjourned from the London meeting, failed to bring 
about a settlement. It was understood that Viscount 
Knutsford indicated a basis of settlement, which would have 
secured a resumption of work without loss of dignity to either 
side. The discussion was held in private, but it is known 
that the idea of a failure is discredited, and that in another 
week negotiations will be re-opened. 

A dispute has oceurred at the Middlesbrough Works of 
Richardson, Westgarth, and Co., the members of the Amalga- 
mated Society of Engineers there coming out on strike 
because apprentices were employed to look after certain of 
the machines. 


THE PRINTING TRADE DISPUTE. 


Tue “‘ Forward Movement” in the printing trade of the metro- 
lis has attracted considerable notice, more particularly since the 
of Trade was asked to appoint an arbitrator to settle the 
ints in dispute. Mr. G. R. Askwith, K.C., was selected by the 
rd, and he met the representatives of the Master Printers’ 
Society and the London Society of Compositors on February 11th, 
18th, 19th, and 25th. Both sides argued their case with consider- 
able ability, and although there was a great difference of opinion 
on certain issues, the utmost cordiality prevailed, ‘‘ Foreign and 
provincial competition ” were the principal objections raised by the 
pen os against any change in the conditions of employment, 
and some remarkable figures were given. One case, brought for- 
ward by Mr. W. C. K. Clowes, may be mentioned. He said that 
at a town in Belgium ‘“‘ there exists a printing office where the cost 
of setting up and moulding a small pica three-leaded book is 5d. 
per page, while the cost in the provinces or Scotland is 10}d., and 
in London 1s. 2$d., and which the suggested increase would raise 
to 1s. 6d., and then the latter, both in the country and London, do 
not include moulding.” Such instances appear to have made a 
great impression on the arbitrator. The men, too, were able to 
shew some grave abuses, notably in the way of “‘slating,” or men 
being kept waiting for copy, to such an extent that they only 
earned from lds. to £1 per-week, and yet the employers wanted 
them in the works for the full fifty-four hours. Besides taki 
evidence the arbitrator visited several works, where he examin 
the books, and made himself acquainted with the usages of the 
trade. The award was made last Friday in the presence of the 
secretaries of the two trade societies. After recounting the points 
at issue, the arbitrator gave the following decision :—(1) The work- 
ing hours to be redu from 54 to 524 hours per week ; (2) the 
‘stab rate to be 39s. per week; (3) the bookwork prices to be 
increased $d. per 1000; (4) overtime to remain: the same, save in 
so far as by the reduction of hours overtime commences after 524 
hours; (5) overtime charges to commence in any case not later 
than seven o'clock, and on Saturdays at one; (6) the charge for 
working dinner times to remain at 4d., but that a ‘‘eut” shall be 
allowed not later than three o'clock ; (7) no guarantee to be given 
for benny, | pon hands. The first four clauses are to-come into 
force in July, and the last three in April. The note appended to 
the award, however, is perhaps the most important item, for it 
gives a warning which is applicable to other trades than that of 
printing. Mr. Askwith says: ‘Since the question is not strictly a 
matter of dispute upon which my definite award is required, I 
would add as a note only that, in my opinion, the discussion and 
the documents adduced, and books examined, clearly show that it 
is a matter of serious gravity for the London Society of Com- 
positors to consider what steps, if any, can be taken by them for 
retention of trade in London. The society might specially consider 
whether any and which of their rules hamper and restrict the 
development of branches of their department, and of kindred 
departments, and may tend to drive, and is now driving, business 
in which they are interested into the country, and particularly to 
the Continent, and whether any and what division [? revision of 
rules is desirable. In my opinion it is clear that the important and 
grave question of country and foreign competition should be 
‘horoughly examined by the men themselves.” It should be 
noted that this is the most important trade dispute yet dealt with 
under the Conciliation Act, and it will be interesting to study its 
effec’ upon other trades, 
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GANZ AND CO. 

Ganz and Co., of Buda Pesth, had, as might have been 
e ted, a very excellent exhibit. This company is, it 
will be remembered, one of the pioneers in electrical 
engineering properly so-called—that is to say, large work 
involving electric plant of solid construction. We illus- 
page 261 a 1200-kilowatt three-phase alternator 
made by, this firm. This machine gives 2200 volts, and cor- 
responding current, and was driven at the Exhibition by a 
horizontal engine by Messrs. Lang, of Buda Pesth. The 
rotor is the field magnet, and is made up of aniron casting, 
carrying cylindrical cast steel pole pieces. The coils are 
wound with bare copper, separated by Japanese paper. 
The armature is of sheet in. thick, with plenty of air 
spaces through it. These are at the rate of 24 slots per 
pole per phase in this machine. The machine has 48 
poles, and runs at 125 revolutions, giving a frequency of 
50. The excitation is 18 kilowatts, or 1} per cent. The 
machine is capable of giving its full output, even with a 
power factor of 70 per cent., and if the load is then 
thrown off the pressure only rises 15 per cent. 
the regulation is within about 5 per cent. The tempera- 
ture rise is 35 deg. Cent. The machine weighs 44 tons, 
of which half is the fly-wheel field magnet. 

The illustration on the opposite page shows an electric 
crane fitted by Ganz and Co., of Buda Pesth. It has two 
crabs, and each carries 20 tons. It is worked by 
by triphase motors, 12 horse-power for hoisting, three 
for crossing, and eight for traversing the whole crane. 
There is an ingenious automatic brake. A band brake 
holds the load when the raising motor is not working, and 
this is pulled off by the main current to the motor. The 


On lamps | 


were arranged to work together, in conjunction with a 
Schuckert synchronism indicator, which was shown in 
action. 

Among the other mechanical exhibits of the com- 
pany were electrically-driven printing presses and other 
printing machinery. 

It also exhibited one of the many appliances that 
have been designed for cutting in and out transformers, 
or, more correctly, the high-tension windings of trans- 
formers from the high-tension supply mains automati- 
cally when the secondary is closed or broken. Like most 
| apparatus of this kind, it involves the use of a primary 
| battery. But it only operates when the main low-tension 
| switch is closed or opened. To be of much practical 
| value, this kind of appliance must be capable of working 
when any current consumer, even a single lamp, is put 
across the secondary leads, and this the apparatus in 
question will not do. 

An assortment of automatic cut-outs for maximum 
and minimum current was also shown, but the feature of 
greatest interest in the whole Schuckert exhibit was, from 
many points of view, the collection of meters, particularly 
those for ordinary single-phase, alternating, and for three- 
phase currents. The single-phase meter is a motor- 
meter, in which the revolving portion, as in some other 
| meters, is a metal dise without any electrical connections. 
| It is rotated by a rotary field specially produced. Under- 
| neath it is one field produced by the main current to be 
/measured. Above it are two horseshoe laminated 
magnets traversed by the shunt current. The windings 
| of this portion of the instrument are specially arranged. 
_ One of these magnets has considerable iron section, and 

a very large number of turns of wire. The other is of 
| small section, and has a small number of turns. The 
| former magnet is connected direct across the mains, 

the latter through a bifilar resistance. The result is that 
a very considerable dislocation of phase 
occurs in the former, and very little in 
the latter. The combined effect of the 
two shunt fields and the main current 
field is to produce a resultant rotary 
magnetic field which rotates the disc 
between the poles of a permanent magnet 


acting as brake in the ordinary way. 


OO] i 


is 


GANZ ELECTRIC CRANE 


solenoid of this gear is shown to the extreme left of the 
figure of the crab. The figure above shows the three trolley 
collectors for making connection. The _ eight-horse 
traversing motor is on the crane, and the other two on 
the crab itself. The crane is worked from the hanging 
platform shown to the left. 


ELEKTRICITATS GESELLSCHAFT (SCHUCKERT). 

The Elektricitats Gesellschaft, vormals Schuckert, had 
also a very fine installation, a leading feature of which 
was a 1000 horse-power continuous-current generator, of 
the type which this company has rendered widely familiar. 

The polyphase—three-phase—generator is capable of 
furnishing 850 kilowatts on a non-inductive load. The 
fixed armature, having an internal diameter of 5} m., 
consists of a solid cast iron casing, enclosing the finely- 
laminated armature ring. The laminations are paper- 
insulated, and a number of ventilation passages are 
arranged between the laminations, corresponding with 
apertures in the enclosing ring. The armature is 
mounted on the bed-plate by removable angle pieces. 
When these are removed the whole armature can be 
turned round, so as to facilitate the inspection, clean- 
ing, or repair of the whole of the high-tension windings. 
The enclosing ring consists of two castings, the lower 
one weighing 7750 kilos., and the upper one 6600 kilos. 

The rotating field magnet system is throughout of mild 
cast steel. The poles, seventy-two in number, are 
separately wound and screwed on to the steel wheel, 
so that any of them can be removed by simply un- 
screwing two screws. The whole of the revolving field 
magnet system weighs, when in position, 21,650 kilos. 
The exciting current at 220 volts is taken from the 
general distribution system of the Exhibition. The 
shaft is of the best Siemens-Martin steel, and weighs 
5740 kilos., and, as in all the conapeny's machines, auto- 
matic-ring lubrication is employed. 

The switchboards for both continuous and polypkase 
machines were arranged so as to form enclosed columns. 
The polyphase switch column was the more interestin 
of thetwo. The voltmeters and ammeters were connecte 
through transformers, which, as well as the high-tension 
fuses, were arranged inside the column. A regulator 
operated by means of rods and mitre wheels, a short 
resistance situated in the cellars. A second similar 


resistance served for starting and regulating a rotary 
transformer. This transformer, specially designed for 
laboratory work, is adapted for connecting a two or 
three-phase current with continuous current, or vice 
versd. A- stationary thréé-phase ‘transformer was also 
in use, transforming from 5000 to 135 volts. The two 


It is claimed that this meter is an ab- 
solute Joule meter; that is, that it 
measures the energy consumed indepen- 
dently of any lag that may occur in the 
consumption circuit due to motors, 
choking coils, &e. 

The meter for three-phase currents, in 
which the leads are equally loaded, was 
= | of somewhat similar construction. In 

it, however, only one shunt with fine wire 
winding is employed, connected between 
two of the main branches, and there is 
therefore no necessity to form artificially 
a common junction. 

A special meter for measuring the 
energy in three-phase circuits, in which 
the branches are irregularly loaded, is 
also shown, which replaces the two alter- 
nating- current meters previously em- 
ployed for this purpose, and obviates 
the inconvenience of having to read two 
separate indicators, besides the practical 

danger of one of the two meters so employed taking into its 
head to run the wrong way. This special meter indicates 
kilowatt hours on a single dial, no matter whether the 
load on the leads is equal, or whether it is self-inductive 
or not. The movable portion consists of two metal 
discs attached to a common spindle. One of the discs 
revolves between permanent magnet poles to produce a 
brake effect in the ordinary way. The other is in a 
rotary magnetic field produced by a single ammeter coil 
and a shunt coil of high resistance. 

The meter for continuous current shown does not 
appear to differ appreciably from the form of meter 
familiar in recent litigation as the Thomson-Houston. It 
has the rotating fine-wire shunt, the low-resistance 
ammeter coils, and the Foucault brake. There is no 
iron employed in the coils, and it is in consequence 
claimed for it that it can be used equally well on alter- 
nating-current circuits. 

A useful instrument is formed by the combination of 
this meter with a clock for the purpose of providing a 
double-tariff meter. The meter is provided with two sets 
of counters, and one or other is switched into action by the 
twenty-four-hour clock according to the time of day. 
The kilowatts indicated on one set of dials are, of course, 


charged for at a different rate to those recorded on the 
other. If anything causes the clock to stop, the high- 
tariff dials are automatically thrown in. This is to pro- 
tect the supply company; it will have an opposite 
effect on the consumer. But he will usually only find 
this out in the bill. 

Another exhibit of interest for those who admire the 
arc lamp and its gradual evolution was provided by the 
collection of the different types of this machine that 
Schuckert and Co. have developed since 1879. The ten- 
dency has certainly been towards greater simplicity and 
improved regularity of feed. 

Schuckert and Co. make a great feature of search-lights 
for naval and military purposes. The principal element 
in the search-light is the parabolic reflector, and to show 
what they can do in this line the firm exhibited at the 
end of this department in the ‘Galle d’Honneur” a 
magnificent parabolic glass silvered reflector, 1} m. in 
diameter. Right and left of it were two fully-equipped 
search-lights of *9m. and ‘75 m. in diameter. The 
general construction is the ordinary one, but the venti- 
lation apparatus is specially constructed to prevent 
the possibility of any moisture being deposited inside the 
apparatus from theatmosphere. The search-lightis also 
revolved by small motors that take current from the 
same source as supplies the arc. The beam issuing from 


this light when the arc is taking 80 ampéres is equal to 


42 million candles, and enables men to be readily dis- 
tinguished at night at a distance of 2} kiloms. For 
signalling purposes the search-lights are provided with a 
Venetian-blind shutter. 


VESTIBULE TRAIN FOR RHODESIA, 


Tue Lancaster Railway Carriage and Wagon Company, 
Limited, Lancaster, has just completed a train de luxe for 
the Rhodesian Railways from designs made by Sir Douglas 
Fox, Past-president of the Institution of Civil Engineers, and 
Sir Charles Metcalfe, Bart., assisted by Mr. G. A. Hobson, 
engineer to the company. The train consists of six cars, 
comprising a brake, postal, and baggage van, dining car with 
kitchen, three day and sleeping saloons, and a buffet and 
library car. Varying in length from 54ft. to 56ft., the cars 
are mounted on four-wheeled bogies, and are vestibuled 
throughout with flexible gangways, which, instead of being 
closed in with windows in the usual way, are left open, form- 
ing balconies permitting of passengers sitting outside. The da 
and sleeping carriages are fitted with lavatories, and also wit 
bath-rooms containing spray baths; and from a corridor 
running down the side admittance is gained to one single 
and four double compartments. The double compartments 
accommodate six passengers by day and four for sleeping, 
and the single one three passengers by day and two by night. 
A novelty characterises these compartments, inasmuch as the 
upholstered portion of the back of the car—when seated—is 
made to do duty for the upper berth, and held in position by 
a specially-contrived catch. 

The dining saloon affords accommodation for twenty-four 
passengers, and in conjunction therewith is an admirably 
equipped kitchen, replete with every accessory likely to be 
required by the modern chef. The excellent luncheon served 
to the party who recently inspected the train on behalf of the 
company was prepared and served from the kitchen of the 
train as an experiment, and the result was pronounced as 
most satisfactory. In connection with the buffet there are 
card and smoke rooms, well-stocked library and escritoire. 
The carriages are lighted throughout with electricity, the 
power being generated in each car from a dynamo fixed under 
the carriage in connection with the axle, and storage is also 
arranged for use when the cars are at a standstill. All the 
internal fittings, such as baggage racks, electric standards and 
clusters, &c., are nickel plated ; electric fans are provided in 
the dining saloon and buffet car, and good ventilation is 
secured by windows in the clerestories and the aforemen- 
tioned fans. The carriages are carried on steel under-frames 
of the latest design, embodying every modern improvement, 
and the whole train is fitted with the vacuum automatic 
brake of the latest American design. The bodies of the cars 
are constructed of the best Moulmein teak, with ¢lerestory 
roofs, the interior fittings throughout being of the best 
wainscot oak treated alternatively in light and fumigated 
wood. The window openings are fitted with ordinary sashes 
with novel fastenings, and are also fitted with louvre blinds. 
The cars are beautifully upholstered throughout in crimson 
buffalo leather, the ceilings are covered with Lincrusta, and 
the floors laid with handsome Brussels carpet. Externally 
the cars are highly varnished, the lettering and numbering 
being put on in raised brass figures, with the arms of the 
British South Africa Company: “ Justice, Commerce, and 
Freedom.”’ The entire construction has been carried out 
under the direct superintendence of Mr. Shackleford, the 
general manager of the Lancaster Railway Carriage and 
Wagon Company, Lfmited, and at the recent inspection Earl 
Grey and Mr. Brit, directors of the Chartered Company, Mr. 
J. F. Jones, secretary to the Chartered Company, Mr. G. A. 
Hobron, and Sir Douglas Fox, C.E., expressed themselves as 
entirely satisfied with the work done at Lancaster in connec- 
tion with what certainly forms splendid contribution to the 
rolling stock of the Colonies. 

It may be interesting to add that it is intended to run 
this train de luxe upon ordinary traffic between Cape Town 
and Bulawayo, and later on to the Victoria Falls, an arm cf 
the projected Cape to Cairo Railway. The line to Bulawayo 
was opened by Sir Alfred Milner in November, 1897. At 
present Bulawayo is the terminus, but by the end of the 
present year this town will be connected with the capital of 
Southern Rhodesia, Salisbury. Salisbury is already con- 
nected by railway with the port of Beira, and thus it will be 
possible to go through by train from Cape Town to Beira. 
Probably the most popular trip for tourists will be from 
Cape Town vid Kimberley, Mafeking, and Bulawayo, to the 
Victoria Falls on the Zambesi. The contract for the con- 
struction of the last portion of the railway will be given out 
almost immediately, and is to be completed by the end of 
1902. 

We have also seen at the Lancaster Works some 20-ton 
wagons for coal traffic, which, we learn, form the commence- 
ment of a large order for the coal traffic on the Rhodesia 
Railways. The line between Bulawayo and Victoria Falls 
passes through an extensive coal area known as the Wankie 
coalfields. These fields have recently been examined by a 
representative of Forster-Brown and Rees, the mining 
experts, who reports that the coal is better than any dis- 
covered up to the present time in South Africa, and almost 
equal to South Wales coal. The seam is found at a moderate 
depth, and in some parts is over 30ft. in thickness, 


THE INSTITUTION OF JUNIOR ENGINEERS.—The third lecture of 
the course on ‘“‘ Works Management” was delivered by Mr. A. H. 
Barker, Wh. Sc., B.A., B.Sec., at the Westminster Palace Hotel, 
on March 7th, the chairman, Mr. Percival Marshall, presiding. 
Further consideration was given to questions relating tothe foundry, 
including lifting appliances, sand mixing, compressed air, and 
hydraulic installations, moulding machines, dressing devices, best 
relative positions of the different parts of the foundry, &c. The 
general sch of ful works ag t was then entered 
upon, the objects to be kept in view being defined. The duty of 
the manager was discussed, and the directions in which he was 
likely to fail were indicated. The next lecture takes place 
on Tuesday, March 19th. On Saturday, March 9th, a | so 
number of the members visited the Southall works of the Brent- 
ford Gas Company by the courtesy of the engineer, Mr. J. Hus- 
band. They were received and shown over by the superintendent, 
Mr. W. Bugby, who exhaustively explained the construction and 
operation of the carburetted water gas plant, the system of coal 
gas manufacture by inclined retorts, and the other interesting 
features of the works. The visit was arranged in connection with 
the paper on ‘‘Carburetted Water Gas” read before the Institu- 
tion on March 1st by Mr. Samuel Cutler, jun. At the conclusion 
of the inspection the acknowledgments of the members for the 
gerd —— to them were expressed by the chairman, Mr. 

. Marshall, 


> 
| 
} 
G 
= 
= 
| 
| 
| 
one | 
i | 
| 
| 
| | 
| 
| 


THE ENGINEER 


15, 1901 


| 
© 
¥ of 
0} H i 
fe 0; of by | 
: 
4 = 
ho 
° 
i = 4 i H 
° ° 
' 
j 
4 
° 
\N 


‘HLSad Vand “09 ZNVD 


ANVUO SIUVd 


273 
7 ST 29 
° 
| 
| 
| 
| | j 
| | j (e] ° 
| 
j 
| 
| 
| | 
| | 
| 
| | = 
| H j ‘ 
| ah 
| Wow! 
== 
Wee i af © | 
TH ©} 
— 
1 
in 
/ if i \ 
if 4 \ \ 
\ <i! 
HAAN 
| 
| 
| 
| 
AARP 
of 
‘ 


274 


THE_ENGINEER 


Marca 15, 1901 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions a our 
correspondents.) 


COOPER'S HILL COLLEGE. 

Sir,—Referring to your leading article on Cooper’s Hill last 
week, no one can be surprised that, after a perusal of the sixty- 
eight of misrepresentation afforded in the Blue-book which 
has just been presented to Parliament, you should have written as 
you have done, But I appeal to your sense of fairness to allow 
ene who is intimately acquainted with the inner workings of the 
College to present a sectional view of it, and to ask your readers 
not to be deceived by the perverted outside view which has been 
shown in the official report. I appeal to you to let me be heard, 
not for the sake of my own pte but in the interests of a 
college which, as thousands will testify, has done great good work 
towards consolidating the power of our Empire in India, and in 
making our rule there a beneficent one. 

By reading the Blue-book you have been led to believe that 
Cooper's Hill is unpopular, that the instruction it affords is 
inefficient, and that its cost of maintenance is a not inconsiderable 
drain on the finances of India, 

Now, the true facts are entirely contrary. In the first place, tlie 
number of applicants for entry has been steadily increasing, and 
has permitted the entrance examination, bit by bit, for several 
years to be stiffened, whilst at the same time the College has been 
yearly filled by eligible students. For the proof of the etliciency 
of the teaching I submit the fact that all our students who reach 
the qualifying standard—and less than ten per cent. who complete 
the course fail in this—are almost immediately given good appoint- 
ments. The Indian Government has the pick of the men to fill 
the public work appointments, and the remainder are sought for 
by other Governments or find employment in other departments 
of our own Government and in private enterprises. 

In addition to this very practical evidence of efficiency, I may 
mention that, whilst our students who gain the higher diploma are 
exempted by the Institute of Civil Engineers from passing their 
examination for qualifying as Associate Members, others lower on 
our cutainehicns Teh, who in the midst of their college work have 
undergone the Institute’s examination, have qualified almost with- 
eut exception. 

On the financial question the Blue-book is significantly silent as 
to the facts after the year 1895, but even for the nine years which 
preceded that date, Appendix B, page 13, shows that the total 
cost of educating all the engineer and forest officers for the Govern- 
ment of India amounted to only £920 a year; whereas the same 
appendix shows that in previous years, before the Forest School 

‘was instituted at Cooper’s Hill, the education of the forest officers 
alone cost the Government £2200 annually. If the figures for the 
flourishing ey which have succeeded 1895 up to the presenttime 
were published, I am certain they would show a substantial balance 
to the good, and if to that is added the amount which the forest 
J cost the Government, and which has since 
been saved, the surplus would be sufficient to pay good interest 
on the capital sum which is invested in the Cooper’s Hill estate. 
You, Sir, quote for some members of the staff certain numbers of 
lecture hours per week, and itis true the Blue-book has led you to infer 
that this represents the sum total of the work these gentlemen 
have todo. Itis just about as true as if it were said that the 
number of hours per week during which your staff is occupied is 
only equal to the time spent in printing pone weekly issue. ain, 
on the authority of the Blue-book, you have stated that the third- 
year students have but 14°4 hours of work per week. 

lam certain that Iam not overstating when I assert that the 
least industrious student puts in thirty-six hours, and the hard- 
working students half as much again. From an extensive experi- 
once as to what is done in other colleges, I am convinced that our 
competitive system compels our students to work harder than in 
most other colleges, unless they are content to fall hopelessly into 
the rear, and that the tail of our classes is much smaller relatively 
to the body than anywhere else. 

Mr. Benton, an estimable product of Cooper’s Hill, is quoted ; 
but his authority is much abused by claiming it in support of the 
new curriculum, according to which mathematics occupies so much 
time in the third year as to practically elbow out the subject of 
applied mechanics, which kas done so much towards making the 
reputation of Cooper's Hill. 

You naturally, as so much was made of it in Col. Ottley’s report, 
dwell on the so-called laxity with respect to examinations, and 
repeat that in one case the examination papers were actually sent 
to a student at his home. The indulgences in this way have been 
very exceptional. They were allowed only on the condition that 
the student retired from competition for appointments. They were 
granted by the ruling of one previous ee only, and probably 
would not have been permitted if the teaching staff had been 
allowed to decide. This brings me to your statement that the 
management of the affairs of the college has been in the hands of 
the staff for many years. That it has not been so is the bottom 
cause of all the present mischief. Principal Oliver Lodge sets 
forth the naked truth of this glaring blunder in the Times of 
February 20th, where he writes, ‘‘The Indian Government has 
attempted to run the college on military and autocratic lines, and 
though it had eminent educational specialists among its professors, 
it has not attempted to consult them or form them into a senate 
or a responsible board of studies or give them any voice in its 
management.” 

That we have been able to do such good work as we have done 
in the past is due to the respect for the staff which previous presi- 
deuts have maintained ; but the pages of the Blue-book show that 
with _ advent of a new president this respect has suddenly 
ceased. 

It will perhaps hardly be credited, but it is none the less true, 
that the proposed drastic changes will result in no diminution in 
the number of the teaching staff, and not a penny will be saved in 
the cost of maintaining the College, both of which have been 
described as being so excessive as to require these changes to be 
made even at the cost of hardships to individuals, hatever 
ge a grievous blow has been struck at the prestige of Cooper's 
Hill College, and by those who should have protected its interests. 
The motive for presenting such a misleading account has been to 
attempt to justify an action which has roused the indignation of 
the élite of the educational and scientific men in the country. For 
the mere purpose of making it appear that this untoward action 
was wise, the India-office has allowed the sacrifice of the College 
itself, which has had for thirty years a successful and honoured 
existence. Only in July, 1896, Lord George Hamilton, in a long 
speech of eulogy, said “it was largely due to the enterprise and 
training of the officers of the Public Works Department that Indian 
finance was gradually assuming a more satisfactory aspect.” 

I, as a public servant, may be technically wrong in writing this 
letter, but I feel that my last effort, after seventeen years of 
zealous work for Cooper’s Hill, cannot be moré wisely directed 
than in appealing for an inquiry into the real truth about a 
college the success of which I am proud to have had, in associa- 
tion with able and devoted colleagues, a not unimportant share in 
helping to forward. T, A. HEARSON, 

Professor of Hydraulic and Mechanical Engineering. 

Cooper’s Hill, March 12th. 


A PATRIOTIC PROTEST, 

Sir,—My object in writing this letter is to prove that there is 
little if any truth in the oft-repeated statements that most of our 
English industries are decaying, through our not keeping up to 
date with foreign countries, 

The foreign competitors are supposed. to beat us, first, by the 
use of superior machinery, secondly, by-their superior inventions ; 


thirdly, by their oe ye workmen ; and, fourthly, by their superior 
ods of pi 


commercial meth ushing their business enterprises, 


In England there are to be found perverse persons always ready 
and willing, whenever the chance presents itself, to decry and 
vilify everything British ; our Government and all our institutions, 
our army and navy, our journalists, scientists and artists, our 
inventors, engineers, and manufacturers, &c., as well as our much- 
abused British workman. In fact, by such persons all and everything 
British is condemned and =e unfavourably with the institu- 
tions, the officials, and the methods of other countries, and our com- 
mercial men and traders at home and abroad are said to be asleep 
to all their chances, and culpably to allow the foreigner to pick the 
British pocket. And these silly outcries get dinned daily, weekly, 
monthly, and yearly, into the heads of the people, until at last the 
feeling begins to take root that the Americans and the Germans— 
our principal commercial rivals—are the only enlightened, properly- 
educated, and go-ahead people in the world, and that England is 
being allowed to drift to ultimate destruction. 

Such laments from the helpless and weak-kneed ones only serve 
to encourage political and business rivals to make vigorous attacks 
upon our interests. As an Englishman, I protest against these 
pessimists and cranks, 

1 cannot speak for all trades, but I can give practical evidence 
as regards one of our biggest industries, that of the printing trade. 
For the purposes of high-class iHustrated work a colour print- 
ing the best English-made flat-bed single-cylinder letterpress 
machine is speeded to print 1500 large sheets per hour. It is 
solidly built and designed upon lines which are known to be durable, 
and with reasonable care will at the end of five years be at its prime. 
The American machine for the same class work—introduced 
largely into England during the strike of engineers, 1897 to 1898— 
is built to run at 2000 printed sheets per hour. But unfortunately 
no man—American, German, or Englishman—can possibly feed 
large sheets efficiently at such a high rate of speed, so that the 
expensive mechanism necessitated by the 2000 per hour speed is of 
no real avail, such machines being generally slowed down to about 
1500 per hour. 

The American machine is very prettily finished in details not 
essential to good printing, and is very taking in appearance. 
Although the price is very nearly double that of the English 
machine, credulous buyers have been attracted by the impossible 
bait of one-third extra daily output. A weak point of this 
American machine is that the cylinder is not geared to the type 
bed. After a few years’ wear, the table and cylinder will not act 
in perfect unison, when the machine becomes practically valueless. 
These facts are well known to all English printing engineers, and to 
those English printers who have tried the American flat-bed 
machines. 

In reference to English inventions and methods compared with 
those of foreign countries, I must start by admitting that for many 
years past German chromo-lithographers, using the old system of 
chromo-lithographic printing, were able to turn out the best and 
the cheapest colour printing in the world. But two years ago the 
wharf-litho process of chromo-lithography was invented and 
patented by an Englishman—Mr. Geo. R. Hildyard, English patent 
No, 2472 of 1899. Briefly, this invention is a system of dry chromo- 
lithographic printing on letterpress machines. This dispenses with 
the slow-running lithographic machine, its stone or aluminium plate 
and wetting rollers, By this English invention high-class chromo- 
lithography is now being printed in England at the rate of 1500 
large sheets per hour on English letterpress machines—nearly 
double the speed of the average chromo-litho machine. 1 am send- 
ing you coloured prints produced by this process. No German or 
American firm can possibly compete with the low price at which 
this work is now being done in England. 

This English invention of colour printing can be seen at 29-33, 
Baldwin’s Gardens, Gray’s Inn-road, Holborn end. There this 
process is being worked on letterpress printing machines designed 
and built by English manufacturers—Dawson and Sons, Otley. 
Each machine is driven by its own electric motor also of English 
design and build—White, Jacoby, and Co., London. Each motor 
runs at 650 revolutions per minute on a 530-volt continuous circuit, 
and is geared direct to the printing machine—no bands or pulleys 
of any sort being used. This system of driving printing machinery 
is undoubtedly the best, but it cannot be so satisfactorily done by 
the American motors which are now flooding the English market. 
These run at the killing pace of 1200 revolutions per minute, and 
only give the best results when connected by leather belting to the 
machine driving pulley. 

As regards all allegations against the British workman, I should 
say he, like ‘‘ Tommy Atkins,” is as good as ever. 

As to the commercial methods of English manufacturers, if 
perhaps they are not quite as pushful in forcing sales of their un- 
doubtedly well-made goods and machinery, it is probably because 
these sell on their sterling merits alone. HARVEY DavzieL. 

Plough-court, Fetter-lane, E.C., 

March 12th. 


THE NEED FOR INLET VENTILATION. 


Sir,—I have read with considerable interest and profit your 
hs gomeg article upon the above, published in your issue of the 

st inst. 

You have no doubt touched the weak and often ignored point in 
ventilation generally. It is difficult to understand the reasoning 
powers of people who provide abundant outlet ventilation and yet 
do not provide for sufficient corresponding inlet ventilation. 
Probably one of the principal factors causing this has been the 
desire to prevent draughts. 

But as it is gradually beeoming the practice to make the inlet 
ventilators deliver their contents six or more feet above the floor 
level, the draught idea is modified. The general principle you 
insist upon, elementary as it seems, has yet to be learnt po under- 
stood, to the effect that one cannot extract foul air from a close 
— without providing an equal volume of fresh air to take its 
place. The accident to which you so forcefully call attention is 
unfortunately one of the most effective means of education in this 
respect. 

he principal points to which you allude need not be repeated 
here, but they form quite a wholesome treatise upon the subject of 
ventilation generally. 

In your issue of the 8th inst. Mr. Ingham, of Newton Heath, 
Manchester, is good enough to refer to a letter of mine, published 
in your issue of December 28th last, respecting the warm-air gas 
stoves now being largely adopted. These stoves, bringing in a 
large volume of fresh air continuously into an apartment, thus 
supplying the necessary inlet ventilation to which you zall attention, 
deserve larger consideration. 

Mr. Ingham’s corroboration of your points fully confirms my own 
experience upon such matters. I quite agree with him that either 
gas tires, gas heating stoves, or, indeed, any other kind of stove, 
coal, coke, or what not, constitute a great danger to health 
if used without a sufficient supply of fresh air to the rooms so pro- 
vided, as well as also to have-sufficient provision for conveying the 
products of combustion, &c. 

Now that you have emphasised and called attention to the im- 
portance of the subject, it is to be hoped greater attention will be 
paid to it in future. ; 

It is more than ever recognised by experts that satisfactory 
ventilation and heating combined constitute one of the greatest 
aids to health, activity, and happiness which can ibly be 


ensured, Epwarp A, HARMAN, 
Gasworks, Huddersfield, March 12th. 


AUGMENTED VOLTAGE. 


Sir,—In the discussion that is now taking place over the 
roposed compulsory change from 100 or 110 to or 220 volts, 
po agree with your remarks, especially when you express 
doubt if the consumers would have agreed to the change had they 
more knowledge of the facts and results. I believe I was the first, 


or at any rate among the first, to have the increased voltage in 
London from the St. Pancras Vestry, and I tried my utmost to 
obtain my supply on the older standard. My experience fora long 
time was not satisfactory; several lamps short-circuited through 
the collar, burning the holders; while if a fuse went the ceiling rose 
burst with a loud report. Formerly all flexible cords were strictly 
required to be protected in the wall socket or rose by fuses ; now 
fuses are not allowed in these fittings, so that any accident to ono 
fitting means extinction of all on that branch circuit. As to the 
duration of lamps, it is, I think, not seriously contended that they 
are as efficient as those of half their voltage. The advocates of 
high pressure also say the pressure can be maintained more regu- 
larly, but why is not so apparent. One evening, after complaining 
of the bad light to the Vestry, one of their inspectors came and 
tested the E.M.F. in one of the rooms, I thought it must be far 
below the normal, but to my surprise it was nearly 250. No 
wonder the lamps do not last. The present action of the various 
supply companies seems borrowed from the recent attempt of the 
water companies, namely, to effect economies at the cost of the 
customer, May it have the same ending. CONSUMER, 
Brondesbury Park, N.W., March 12th. 


WINDING FROM GREAT DEPTHS. 


Sir,—On reading the article in your paper on the great 
difficu'ties attending the working of deep-level mines from length 
and weight of ropes, &c., it occurred to me, w hy wind at all’ 
Why not fix to the side of the shaft a sort of vertical railway, more 
or less after the fashion of the Alpine railways, the rail having a 

head aa double rack, a small carriage 
fitted with two or more pairs of cogged 
driving wheels engaging with and gripp- 
ing the rack and kept in their places by 
means of suitable flanges after the style 
of theé'sketch enclosed, and driven by an 
electro-motor, the energy for which might 
be transmitted from the surface by means 
of a wire, motion from which to be im- 
parted to the cogged drivers by means of 
a worm, this form age preferable, as it 
is not liable to run down should any 
accident happen to the motor; suitable 
clutches, brakes, frames, &c., to be fitted 
as required, 

By the employment of some such device 
as this, there would be no greater weight 
to lift at any time than the weight of the 
carriage and its load, however deep the mine, and all danger from 
breakage, wear and tear of ropes, &c., would be avoided. 

73, Guildhall-street, Bury St Edmunds, G, FULLER Grey, 

March 10th. 


LARGE MASONRY ARCHES. 


Str,—In your issue of February Sth you mention the Grosvenor 
Bridge at Chester as having the third largest masonry arch in 
existence. ‘This is not quite correct, as the Lavaur Bridge, which 
carries a railway over the river Agott, in France, has a slightly 
longer span, viz., 201ft. 9in. (61°50 metres). This arch, however, 
springs from about 16ft. below ground, so that the full span is not 
visible. W. B. Coventry, 

Broad Sanctuary Chambers, Westminster, 

8.W., London, March 2nd. 


THE WATER-TUBE BOILER COMMITTEE— 
INTERIM REPORT. 


Tue Committee which was appointed by the Admiralty 
in September last to consider certain questions respecting 
modern types of boiler for naval purposes has, in accord- 
ance with a request from their Lordships made in January, 
issued an interim report. The Committee was composed 
of Vice-Admiral Sir Compton Domvile, chairman; Mr. 
J. A. Smith, inspector of machinery, R.N.; Mr. John 
List, R.N.R., superintending engineer, Castle Line; Mr. 
James Bain, R.N.R., superintending Cunard 
Line; Mr.J.T. Milton, chief engineer of Lloyd's Register 
of Shipping; Professor A. B. W. Kennedy, and Mr. J. 
Inglis, of the firm of A. and J. Inglis, engineers and 
shipbuilders. Commander Montague E. Browning, 
R.N., and chief engineer W. H. Wood, R.N., were 
appointed as joint secretaries to the Committee. The 
questions to which their Lordships specially desired an 
answer in the interim report were whether the Committee 
considered water-tube boilers more suitable than cylindri- 
eal boilers for naval purposes ; if the answer should be in 
the affirmative, whether the Committee considered the 
Belleville type the best for naval requirements; and, 
generally, if the Committee had any suggestions to make 
with the experience and information they had already 
obtained. The interim report given below is signed by 
all the members of the Committee except inspector of 
machinery Jos. A. Smith, R.N., who, while agreeing with 
the report in the main, expresses a rather more favour- 
able opinion of the Belleville boiler than the other mem- 
bers of the Committee. The report is as follows :— 

(1) The Committee are of opinion that the advantages of water- 
tube boilers for naval purposes are so great, chiefly from tho 
military point of view, that, provided a satisfactory type of water- 
tube boiler be adopted, it would be more suitable for use in his 
Majesty’ Navy than the cylindrical type of boiler. 

(2) The Committee donot consider that the Belleville boiler has any 
such advantage over other types of water-tube boilers as to lead 
them to recommend it as the vest adapted to the requirements of 
his Majesty’s Navy. 

(3) The Committee recommend :—(«) As regards ships which are 
to be ordered in the future :—That Belleville boilers be not fitted 
in any case, (b) As regards ships recently ordered, for which the 
work done on the boilers is not too far advanced :—That Belleville 
boilers be not fitted. («) As regards ships under construction, for 
which the work is so far advanced that any alteration of type of 
boiler would delay the completion of the rex pM, Belleville 
boilers be retained. (/) As regards completed ships :—That Belle- 
ville boilers be retained as fitted. 

(4) In addition to the Belleville type of boiler, the Committee 
have had under consideration four types of large straight tube 
boilers which have been tried in war vessels, and are now being 
adopted on an extended scale in foreign navies. These are :—(a) 
The Babcock and Wilcox boiler ; (4) the Niclausse boiler ; (c) the 
Diirr boiler ; (/) the Yarrow large tube boiler. (a) and (/) have 
also been tried in our own Navy with satisfactory results, and are 
now being adopted on a limited scale. If a type of water-tube 
boiler has to be decided on at once for use in the Navy, the Com- 
mittee suggest that some or all of these types be taken. 

(5) The Cesntnibtes recommend that the completion of the two 
sloops and the second-class cruiser fitting with Babcock and Wilcox 
boilers, and the sloop and first-class cruiser fitting with Niclausse 
boilers, be expedited, in order that the value of these types of 
boilers for naval purposes may be ascertained at the earliest 

ssible date. ‘This is especially important, as the Babcock and 
Wileox boiler adopted in the ships under construction differs 
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materially from the Babcock and Wilcox boiler as fitted in the 


EI ‘Committee recommend that boilers of the Diirr and of a 
odified Yarrow type be made and tested at the earliest possible 
pare under their supervision, with a view of aiding the selection 
f one or more types of water-tube boilers for use in his Majesty’s 
“bi 3, For this purpose the Committee suggest that two cruisers, 
. ; smaller than the Medea class, with vertical triple-expansion 
po ines, be placed at their disposal, und that they be empowered 
oecder at once Diirr and Yarrow boilers to be fitted to them, and 
to order also the removal of their present boilers and the necessary 
modifications to their machinery, so that the performance of the 
types of boilers named ma definitely ascertained under 
oninary working conditions from extended sea-going trials. The 
Committee suggest vessels not smaller than the Medea class, 
because the evidence before them shows that it has been 
dificult to draw from torpedo gunboat trials conclusions fully 
applicable to larger vessels. 
(7) With reference to gaye (1) evidence has been given 
before the Committee to the effect that three most important 
requirements from the military point point of view are :~-(«) 
Rapidity of raising steam and of Increasing the number of boilers at 
work. (4) Reduction to a minimum of danger to the ship from 
damage to boilers from shot or shell, (c) Possibility of removing 
damaged boilers and replacing them by new boilers in a very short 
time and without opening up the decks or removing fixtures of the 
hull. These requirements are met by the water-tube boiler in a 
reater degree than by the cylindrical boiler, and are considered 
the Committee of such importance as to outweigh the 
advantages of the latter type in economy of fuel and cost of up- 


ari The opinion expressed by the Committee in paragraph (2) has 
been formed after a personal examination of the boilers in a number 
of his Majesty’s ships, including the Diadem, Niobe, Europa, Hermes, 
Powerful, Furious, and Ariadne ; upon the statements of lefect 
which have been placed before them; and the evidence of the 
chief engineers of those vessels and other officers on the engi- 
neering staft of the Admiralty and dockyards. This evidence is 
being printed, and will be forwarded when ready. ’ 

(9) The Committee consider the following points in relation to 
the construction and working of the Belleville boiler to constitute 
practical objections of a serious nature:—(a) The circulation of 
water is defective and uncertain, | of the resistance offered 
by the great length of tube between the feed and steam collectors, 
the friction of the junction boxes, and the small holes in the nipples 
between the feed collector and the generator tubes, which also are 
liable to be obstructed, and may thus become a source of danger. 
()) The necessity of an automatic feeding ap’ tus of a delicate 
and complicated kind, (-) The great excess of the pressure required 
in the feed pipes and pumps over the boiler pressure. (/) The con- 
siderable necessary excess of boiler pressure over the working 
pressure at the engines, (ce) The water gauges not indicating with 
certainty the amount of water in the boiler. This has led to 
serious accidents. (/) The quantity of water which the boiler 
contains at different rates of combustion varying, although the 
same level may be shown on the water gauges. (y) The necessity 
of providing separators with antomatic blow-out valves on the 
main steam pipes to provide for water thrown out of the bvilers 
when speed is suddenly increased. (kh) The constant trouble and 
loss of water resulting from the nickel sleeve joints connecting the 
elements tothe feed collectors. (7) Theliability of the upper generator 
tubes to fail by pitting or corrosion, and, in economiser boilers, 
the still greater lability of the economiser tubes to fail from the 
same cause. Further:—(¢4) The up-keep of the Belleville boiler 
has so far proved to be more costly than that of cylindrical boilers ; 
in the opinion of the Committee this excess is likely to increase 
materially with the age of the boilers, (/) The additional evapor- 
ating plant required with Belleville boilers, and their greater coal 
consumption on ordinary service as compared with cylindrical 
boilers, bas hitherto nullified to a great extent the saving of weight 
effected by their adoption, and, in omreng | the radius of 
action, it is doubtful whether any real advantage has been gained. 
The Committee are not prepared without further experience to say 
to what extent this may not apply to other types of water-tube 
boilers. 

(10) At the time the Belleville boiler was introduced into the 
Navy in the Powerful and Terrible, it was the only large tube type 
of water-tube boiler which had been tried at sea on a considerable 
scale under ordinary working conditions, The Committee there- 
fore consider that there was justification for then regarding it as 
the most suitable type of water-tube boiler for the Navy. 

(11) To obtain satisfactory results in the working of the Belle- 
ville boiler, in face of the defects named in paragraph (9), more 
than ordinary experience and skill are required on the part of the 
engine-room staff. It appears, however, from the evidence placed 
before the Committee, that the engineer officers in charge of 
Belleville boilers have not been wale acquainted with the best 
method of working the boilers, and that which experience has 
= to be most effectual in preventing the pitting and corrosion 
of tubes, 

(12) In view of the rapid deterioration of economiser tubes in 
several vessels, the Committee have specially considered whether 
the extra power per ton of boiler at high rates of combustion, 
obtained by the use of economisers, has not been too dearly pur- 
chased. The evidence before them indicates that at the lower and 
more usual rates of combustion the Powerful type of boiler has 
given results as satisfactory as the economiser type. It is at the 
same time less complex, and free from the special risks of tube 
deterioration which have proved so serious in many cases, notably 
in the Europa. They therefore recommend, for ships under con- 
struction, that the non-economiser ty should be reverted to 
where practicable, with the tubes rai higher above the fire-bars 
to increase the combustion space, and that where possible the steam 
collectors should be made larger, and more accessible internally. 

(13) The evidence before the Committee shows that a large pro- 
portion of the coal expended in the Navy is used for distilling and 
other auxiliary oor oan in harbour as well as at sea. For such 
purposes, the cylindrical boiler is, in the opinion of the Committee, 
more suitable and economical than any type of water-tube boiler. 
"hey recognise that there are objections to fitting cylindrical and 
water-tube boilers in combination, but they believe that those 
drawbacks would be more than compensated for by resulting 
advan es, observing that the cylindrical boilers could be used 
for supp ying distilled water in case of failure or insufficiency of 
theevaporating plant. On these grounds it is considered desirable 
that all new vessels of large power should be provided with cylin- 
drical boilers to do the auxiliary work. 

(14) The Committee have to state, for the information of their 
lordships, that a series of comparative trials for determining 
cconomy in coal and water consumption were arranged in October, 
1900, for his Majesty’s ships Minerva and Hyacinth. The trials of 
the former ship commenced on January 7th, as soon as she was 
ready, but were temporarily interrupted by recent events, The 
Committee are, however, now informed that the Minerva will not 
be again available until after March 2nd, and that the Hyacinth 
will not be ready to commence her trials until the first week in 
April. It is ay am to include in these trials a full-speed run for 
both ships from Portsmouth to Gibraltar and back. 

The minority report of Mr. J. A. Smith, Inspector of 
Machinery, R.N., runs as follows :— 

I concur with the above report, except as regards paragraph 3, 
re on the point dealt with in that Caseeegh my report is as 

lows :— 

(1) Although the Belleville boiler has certain undesirable 
features, I am satisfied, from considerable personal experience, 
and from the evidence of engineer officers who have had charge of 
boilers of this type in commissioned ships, that it is a good steam 
generator, which will give satisfactory results when it is kept in 
geod order and worked with the required care and skill, 


I am also satisfied, from my inspection of the boilers of the 
Messageries Maritimes Company’s s.s. Laos, after the vessel had 
been employed on ular mail service between Marseilles and 
Yokohama for more than three years without having been once 
laid up for repairs, that, with proper precaution, the excessive 
corrosive decay of the tubes which has occurred in some instances 
can be effectually guarded against. 

(2) Having in view the extent to which Belleville boilers have 
already been adopted for his Majesty’s ships, and the fact that 
there are now three or four other types of water-tube beilers 
which promise at least equally good results, I am of opinion that, 
poee the issue of the final report of the Committee, Belleville 

ilers should not be included in future designs. At the same 
time, I see no necessity for delaying the progress of ships which 
have been designed for Belleville boilers in order to substitute 
another type of boiler. 


SIR CHRISTOPHER FURNESS AND THE 
AMERICAN STEEL TRUST. 


SPEAKING a few days ago, Sir Christopher Furness, M.P., the 
chairman of the Weardale Iron and Steel Company, and of 
Furness, Withy, and Co., and other industrial concerns, referred 
at length to the growing keenness of German and American com- 
petition. There was a témporary suspension, at all events, of the 
aggressive competition that marked the earlier part of the year, 
but they had yet to see the Billion Dollar Trust, of which they had 
heard so much during the past few days. The news of the 
formation of such a monster steel trust in America was, no doubt, 
disquieting, but there was certainly no need for panic. Mr. 
Andrew Carnegie and Mr. Pierpont Morgan were the moving 
spirits, and the twelve companies that were to form the new 

rust were the Carnegie, the Federal Steel, the American Stee] 
and Wire, the National Steel, the American Tin-plate, the 
American Bridge, the American Sheet Steel, the American Steel 
Hoop, the Republican Iron and Steel, the National Tube, the 
American Car and Foundry, and the Pressed Steel Car. The 
combined capitalisation was estimated at 1,100,000,000 dols., 
or some £220,000,000 ; and Mr. Carnegie, who was retiring from 
business, was to receive for his holding, 400,000,000 dols., 
or £80,000,000 in 5 per cent. gold bonds. “ithe separate concerns 
would retain their individuality, and would be conducted as before, 
by their own staffs, though working on a joint policy, so as to 
prevent any cutting of prices. The Trust would control vast 
resources, having in joint possession coal and ore deposits that 
were practically inexhaustitle, and if it was successfully floated 
the iron and steel trades of the United States would be to all 
intents and og ag under one management, and smaller under- 
takings would ** frozen out,” as was done in the case of the 
Standard Oil Trust. The promoters of the deal were, in fact, 
credited in some quarters with the ambitious design of securing the 
control of the steel and shipbuilding interests of the whole world. 
Such huge Trusts as they saw in America could not exist were it not 
that the tariff protected them against foreign competition and 
favoured the larger undertakings at the expense of the smaller ones, 
and so enabled the former to “ freeze out” all competitors, and, by 
combining, controlled the markets of an entire continent. Thus 
favoured, the Steel Trust might for a time prove successful, 
and its power to charge what price it liked in the United 
States might enable it to make a bold bid for the market 
of the world by selling at a loss, or at all events at cost 
price abroad. The last presidential election showed that already 
America was growing very restive under the oppression of tae 
Trusts, and that the part played by the tariff in the building up of 
the Trusts was being more and more realised was shown by the 
growing feeling in favour of free trade among the mass of the 

ple. It was true that the action of Congressman Babcock in 
introducing a Bill on the 11th ultimo to abolish the clause of the 
Dingley tariff which protected unfinished steel products was re- 
on by some, not as an honest effort to crush the Steel Trust, 
ut as designed to favour it, the argument being that the result 
would be to crush out the independent manufacturers, But it was 
very clear that, whatever be the effect of the abolition of the duty 
on steel imports so far as the American competitors of the Trust 
were concerned, it would open wide the door to foreign competition, 
and would render abortive any efforts of the Trust to hold up 
prices. It was conceivable that the Trust might, for its own pur- 
poses, attempt tosecure a temporary abrogation of the tariff so far 
as steel imports, until all the independent manufacturers in the 
States were crushed, but that would be at the risk of such an 
object lesson to the people of the United States as to the Trust- 
bolstering effect of the tariff as might and would in the not far 
distant future lead to the total abolition of the protectionist 
system. He did not think they need be very apprehensive with 
regard to the Billion Dollar Trust. That was a sort of thing that 
would work its own cure. Such a Trust was by no means to the 
interest of the great mass of the American people. Prices in 
America for their domestic trade were already high as compared 
with prices here. The Trust would make them still higher, and 
they need not be very greatly afraid that the Americans as a whole 
would be content to pay enormously high prices so as to enable the 
Trust to “freeze out” all foreign competition, when it must be 
very evident to the American people that not they, but the Trust 
alone, would benefit as the result of that ‘‘freezing out.” But 
forewarned was forearmed, and they must see to it that in all their 
methods and processes they were thoroughly up-to-date. 

Evidence was by no means wanting that as regards labour-savin 
contrivances and erties activity both Germany and America ha 
many lessons to teach them. Their aim should be, if possible, to 
better the instruction and to foster that inventive genius which by 
the production of revolutionising inventions had in the past so 
often stood this Empire in good stead. 


JAPAN AND EpucatioN IN Navat ARCHITECTURE.—Mr, Frank 
Prior Purvis, M.I.N.A., formerly with Wm. Denny and Bros., 
Dumbarton, and Dr. William Froude, of Torquay, and more 
recently partner in the shipbuilding and engineering firm of 
Blackwood and Gordon, Port Glasgow, has been appointed to the 
post of Professor of Naval Architecture in the University of Tokyo, 
Japan. Both through special training and personal accomplish- 
ments, Mr. Purvis is well fitted for such a post, and the university 
authorities at Tokyo are to be congratulated on securing his ser- 
vices. He entered the Royal School of Naval Architecture as a 

rivate student in 1867, remaining through four sessions, taking a 

hitworth and other scholarships, and a third-class fellowship. 
Leaving college, he served for some years in the office of Sir E. J. 
Reed, consulting naval architect, Westminster, and thence he 
went to the experimental tank, established in 1872 at Torquay b 
the late Dr. William Froude, F.R.S., whom he assisted in muc' 
important scientific work connected with the resistance and speed 
of ships as determined by experiments with small-scale models. 
In 1879-80, when a similar tank was established by the late William 
Denny, in Dumbarton, Mr. Purvis was engaged as chief of the 
scientific staff, and presided over all the work of the experimental 
tank. About eight years ago he, along with others, joined partner- 
ship in resuscitating the old-established Port Glasgow shipbuilding 
a | engineerirg firm of Blackwood and Gordon. Last year a 
change took place in the proprietary, the works being taken 
over by a new company, the Clyde Shipbuilding and 
Engineering Company, Limited, and Mr. Purvis has since that 
change been assisting Mr. Philip Watts, the naval adviser and 
manager of Sir Wm. Armstrong, Whitworth, and Co., at Elswick. 
The Chair of Naval Architecture which Mr. Purvis is about to 
occupy is being relinquished, after being held for several years, by 
Professor Percy Hillhouse, son of Mr, Archibald Hillhouse, gcecds 
manager of the Caledonian Railway, 


BRIGHTON CABLE TENDER. 


Ovr readers will remember that on February 15th we 
commented on the action of the Corporation of Brighton 
in ordering cables from a foreign firm. Since then further 
correspondence has taken place, and we give below three 
letters, which speak for themselves :— 


BricHTon CaBLe TENDER. 
Cable Makers’ Association, 
2, Queen Anne’s-gate, Westminster, 
March, 
Dear Sir,—Enclosed are copies of correspondence on this sub- 
ject, which may be of interest to your readers, I think the letters 
fully explain the position in which the controversy stands at 


present.—Yours faithfully, 
A. H. Howarp, Secretary. 


Town Hall, Brighton, 27th February, 1901. 

Dear Sir,—Your letter of the 8ti ast., the receipt of which I! 
acknowledged on the 9th inst., has been submitted to the Lighting 
Committee of the Corporation, and in reply thereto I am 
instructed to inform you that you are in error in stating that 
several of the recent tenders sent in for cables for the Corporation 
of Brighton were substantially lower in amount than the tender 
of the Union Cable Company, which was accepted ; that when 
consideration had been given to the effect of the alterations made 
in the conditions by the persons and companies whose tenders 
were apparently the lowest, it was found by the committee that 
they were, in fact, not so, and that the Union Company’s tender 
was undoubtedly the most advantageous to the Corporation. 

I am further directed to inform you that the Lighting Com- 
mittee of the Corporation are willing at any time to consider any 
suggestions made by the Association or any of its members for the 
alteration of the conditions attached to the specifications for the 
supply of cables for the Corporation, but they cannot consent to 
any alteration in the conditions, when once issued, being made by 
persons tendering, inasmuch as alterations so made would render 
a fair comparison of the tenders received exceedingly difficult and 
perhaps impossible.— Yours faithfully, 

(Signed ) F, J. TILLSTONE, Town Clerk. 

A. H. Howard, Esq., Honorary Secretary, 

Cable Makers’ Association, 
2, Queen Anne’s-gate, Westminster, London, S.W. 


Cable Makers’ Association, 
2, Queen Anne’s-gate, Westminster, $,W., 


March, 1 

Francis J. Tillstone, Esq., 

Town Clerk, Town Hail, Brighton. 
Re CaBLe TENDER. 

Dear Sir,— Your letter of February 27th has been considered by 
the Cable Makers’ Association ; and I am requested to point out 
that the facts of the case do not support your contention that the 
foreign tender accepted was undoubtedly the most advantazeous 
to the Corporation. This is shown by the prices of the various 
firms, as stated below :— 


Cables. on empties Total. 

Johnson and Phillips .. 13,3385 0 0 .. 30 0 0 13,365 0 0 
W. T. Glover and Co. .. 13,731 13 4 .. 89 9 2 13,821 2 6 
B. I. W. Co. (rail) - 13,859 0 0 .. rail9 0 0 13,954 0 0 
B. I. W. Co. (sea) -. 18,859 0 0 .. sea75 0 0 .. 13,984 0 0 
Foreign tender accepted, including carriage .. .. .. .. 13,952 0 0 


The carriage on the empty drums given in the second column is 
obtained from the weight of the drums necessary, and the railway 
company’s charges to each manufacturer’s works; so that even 
taking into account this cost of carriage—which is assumed to be 
included in the foreign tender—there is a difference in price in 
favour of the lowest British firm of £5387. 

The only other point which might be taken as increasing the 
cost of the British tenders is the stipulation that if the drums are 
not returned, carriage paid, within three months from date of 
delivery, two-thirds only of the original pri 2 charged would be 
allowed. As presumably the extensions of the circuit are care- 
fully planned out, and the order of laying cables arranged, three 
months’ time should be ample for emptying and returning drums ; 
and the probable cost of keeping some few drums beyond three 
months would be very small. But even if every drum were kept 
more than the stipulated time, the one-third of the cost paid to 
the manufacturer would still leave Johnson and Phillips’ tender 
considerably below the accepted one. The total number of drums 
required would be 130. These would be of various sizes and 
prices, but the average price would certainly not be more than 
£3 per drum, or a total cost of £390. Assuming that none of these 
drums are returned within three months, the Corporation would 
have to pay £130 asa maximum charge. This would still leaev 
Johnson and Phillips’ tender £457 below that of the Union Cable 
Company. 

Referring to your statement that the Corporation is willing to 
consider any suggestions for the alteration of the conditions, but 
cannot consent to any alteration in the conditions when once 
issued, it is obviously impossible for anyone to suggest alterations 
to a specification which they have not seen; and your proposition 
is untenable unless it is taken to mean that all tenderers must 
accept the conditions, however onerous they may be, and then ask, 
asa favour, that those objected to may be modified. I would 
point out that this is not a sound business proceeding, and any re- 
sponsible firm would object to agreeing to conditions which they 
could not carry out. 

The conditions of the Cable Makers’ Association were published 
in October last. Copies have been sent to all consulting engineers 
and station engineers ; among others, to your consulting engineer 
at Brighton. ey were, moreover, published largely in the 
technical Press. Therefore, so far is possible, the suggestions 
which you say your Corporation is willing to consider were made 
to your consulting engineer, and through him, of course, to you. 

As you are aware, the Cable Makers’ Association, in i 
with mains for town lighting, has endeavoured to standardise the 
general conditions of contracts, but does not ider the question 
of price, so that in no sense could it be looked upon as a ring for 
obtaining excessive profits.— Yours faithfully, 

A. H. Howarp, Secretary. 


In the face of these letters we see no reason to alter 
the opinions we expressed last month, and we remain 
entirely in sympathy with the British firms. 


SMa. steel castings are being made by an American 
firm by the Tropenas process. This consists in the use of special 
converters, in which pig iron and selected scrap, previously melted 
in a cupola, are subjected to an air blast of 31b. to 41b. pressure 

r square inch, directed horizontally across the top of the molten 
bath, This action generates intense heat by the combustion of the 
metalloids in the pig iron, and after a period varying from sixteen 
to twenty minutes, depending on the quality of the charge used, 
there remains in the converter a bath of nearly pure iron, Addi- 
tion is made of ferro-manganese, of ferro-silicon, or both, to — 
up the silicon, manganese, and carbon contents to the specifie 

proportions, when the metal is drawn off into a ladle and poured. 

e peculiar advantage claimed for the Tropenas process lies in the 
fact that the resultant metal is better, and consequently more fluid 
than that produced by any other method, 


| 
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AUXILIARY BOI 


LER, 8.S. PINNA 


OIL FUEL AT SEA. 


Tue s.s. Pinna, belonging to the Shell Transport and 
Trading Company, went on trial on the 28th ultimo. She is 
the largest tank steamer afloat, carrying some 9000 tons of 
oil and stores, and the boilers—both main and auxiliary— 
have been fitted with Orde’s oil-fuel burners. We have 
already fully illustrated this system, and have given clear 
details and sketches. The vessel leaves for Batoum, where 
she will take in a cargo of oil for the East. On her arrival at 
Suez the oil-burning arrangement will be re-fitted, and from 
that port only oil will be used. 

The principal dimensions of the Pinna are as under :— 
420ft. x 52ft. x 32ft. 2in., and she has been built by Sir W. 
G. Armstrong, Whitworth, and Co. The trial lasted three 
hours. The oil-fuel apparatus worked very well, in spite of 
the fact that 10 per cent. of water was present in the oil. 
Borneo oil was used. The engines were made by the North- 
Eastern Marine Engineering Company, the cylinders being 
28in., 46in., and 77in. diameter, with a stroke of 48in., the 
pressure being 180 1b. per square inch. We give an illustra- 
tion of the oil-burning apparatus as fitted to the auxiliary 
boiler, and have to state that the main boiler arrangements 
for oil fuel are exactly the same, except that double or 
duplicate burners are fitted to each furnace. Our readers 
will, no doubt, remember that Mr. Orde’s plan for burning 
oil fuel is, as we have already described, to heat the oil in the 
uptake, and to produce it at the burners in a volatile con- 
dition, at the same time combining with the superheated air 
and steam. The boilers can be worked either with coal or 
oil fuel. When the latter is used, the fire-bars are covered 
with broken brick or other matter. This bed of brick gets 
white-hot, and forms an incandescent bed, which, when the 
spray of oil is injected upon it, adds very greatly to the 
efficiency of the arrangement. 


NavaL ENGINEER APPOINTMENTS.—The following appointments 


have been made at the Admiralty :—Chief engineer: J. G. Liver- 
sidge, to the Naiad, to date March 19th. Engineers: W. G. 
Glanville, to the Harrier, in lieu of a chief engineer, to date March 
llth; N. B. Hall, to the President, additional for service at 
Admiralty, to date February 8th; L. J. Stephens, to the Duke of 
Welli n, for the Elfin, to date March 19th. Assistant engineers: 
A. G. Archard, to the Duke of Wellington, to date March 9th, and 
to the Naiad, to date March 19th; W. 8. Torrance, to the Naiad|; 


A. W. Maconochie, to the Benbow, to date March 19th; H. I: 
Darley, to the Trafalgar, undated. Assistant engineer for tem- 
service: F, R. Goodwin, to the Pembroke, additional for 


porary 
the Revenge, to date January 25th, and to the Revenge, undated. 


WORKSHOP PRACTICE AT THE BEGINNING OF 
THE TWENTIETH CENTURY. 
(Concluded from page 247.) 

In our issue of last week we reproduced verbatim the 
section of Mr. Amos’ paper read before the London 
Association of Foremen Engineers and Draughtsmen on 
the labour question. The author next dealt with methods 
of driving which related chiefly to electrical means. A 
great advantage is derived from the use of electricity in 
the testing of machine tools. The shop has a false wood 
floor about 5ft. above the ground level. The motors are 
of 8 horse-power each, and are secured to the floor 
wherever required by coach screws. This arrangement 
enables the makers to ascertain exactly how much power 
is absorbed in driving the tool. The paper was illustrated 
by wall diagrams showing electrically-driven machine 
tools made by J. Butler and Co., of Halifax. These 
included a multi-spindle travelling drilling machine and a 
combination single standard milling and boring tool in- 
geniously contrived. In this machine, by inserting a 
revolving spindle in the fixed ram, it enables the operator 
to bore a hole out of centre. A third machine illustrated 
was an 8in. centre lathe, which has a sliding bed on the 
top of the main bed. This carries the saddle and tool rest 
and secures great rigidity, and yet possesses the advantages 
offered by a gap. The cone is of large diameter, and the 
spindle thrust is of special construction. The saddle and 
slide rest are provided with a copying attachment for 
turning taper articles. The portion devoted to pneumatic 
tools can be passed over, as this branch of the subject 
was dealt with at length by the author in a paper read 
before the Institution of Mechanical Engineers, which was 
reproduced in THE Encinerer. A great deal has been 
written recently on the subject of specialisation. Mr. 
Amos’ remarks on this subject are of interest ; we append 
them herewith :— 

We hear a good deal about specialisation now-a-days, and the 
word is made to cover a pretty wide range. As to its advantages 
under proper conditions, no ofie is likely to dispute them. e 
have seen it carried out in the building trade, the cycle trade, and 
the watch trade to a very great extent, and with very satisfactory 
results, and there are indications that here, as in America, 
specialisation in the engineering trades will soon be universal. 

Whilst, however, restriction in types is advantageous and possible 
in certain classes of machinery, it is, of course, quite impossible in 
a great many, and cannot be resorted to to effect saving, although 


there are few classes of engineering where the pring} 
specialising cannot be adopted in some shape or anotiver. pr, 
in large work where the spring of the metal requires considerable 
skill and judgment in setting and machining, in order to avoid a 
tortion, the specialised labourer has to give way to the skilled 
mechanic, and the management of large and expensive machin 
tools must necessarily remain in charge of the experienced operator, 
who must, in fact, not only be possessed of intelligence, but must 
exercise it at every turnin order to overcome the Constantly re. 
curring difficulties which present themselves in all large work, ()y 
the other hand, the specialised labourer whose duty is to repeat 
the same article again and again, whose machine even is frequent} 
set by the foreman, is apt to develop into a mere machine himselp 
and it is this human feature of specialisation that is becoming 
serious industrial problem. The results, however, obtained } 
standardisation in respect to the smaller classes of work are so wo 
tray that it is, no doubt, only a question of time when by the 
use of special jigs, fixtures, and machines, its principles will be 
applied to still heavier machines. 

At the same time, 1 think specialisation has its limits, both 
mechanical and commercial, and the danger lies in exceeding these 
There is no standing still in engineering, all is youre even in the 
= things, and advantageous as a specia Pp ant may be, its 
uselessness is the greater should the special article for which it is 
designed cease to have a sale on the market. Special machines 
limited in their capacity for variety of work, although excelling in 
their capacity for output, may readily become useless in this way 
Competition has, however, now made specialisation an absolute 
necessity. There are, of course, exceptions, asin patented articles 
or in some other form of monopoly, but, speaking generally, the 
extent to which specialisation will be carried will be controlled by 
commercial conditions. There is perhaps one serious factor jy 
respect to specialisation which is apt to be lost sight of, and thats 
that it has the effect of reducing the number of good all-round 
engineers, when we find works devoting their energies to the pro. 
duction of, say, perhaps oe ¢ three types of machines, or suppos. 
ing specialisation were carried toan extreme extent, and only onekind 
of article, even if in several sizes, were produced there—W hat effect 
will that have? It appears to me that it is going a long way 
towards making not only the men, but also the managers or heads 
into machines, and tends to destroy, or at any rate stultify. 
ingenuity and skill. 

‘en years ago aman who worked a lathe required to possess g 
fair amount of all-round knowledge as to turning, &c. ‘Io-day 4 
labourer suffices to look after the special automatic machine which 
has been set by a skilled operator. This in itself is not necessarily 
injurious to the labour market as a whole, but it does mean a 
different style of education for those who are engaged upon the 
more important work. It means that either a man must be 
technically well informed, or he must be prepared to work at 4 
labourer’s wage. The class of machine now being put on the 
market requires greater care and attention than the old in order 
to give the best results, and technical education, a factor so well 
appreciated by our German and American competitors, must 
necessarily play a very important part, if we are to retain our 
position in the engineering world, One word more as to specialisa- 
tion: Excellent and necessary this undoubtedly is, yet it alone will 
not produce profits, 

hen we are considering the saving effected by the use of 
modern methods due allowance must be made for the extra cost 
entailed in the maintenance of milling cutters, &c.; but even when 
this has been taken into consideration, together with the fact that 
these special tools are often more delicate than the old-fashioned 
tools, yet their accuracy and capacity for largely-increased output 
more than makes up for these, and, generally speaking, there is a 
net gain of at least 50 per cent. 

On the subject of workshop equipment and arrange- 
ment Mr. Amos drew up a list of requirements for the 
average modern establishment, which are enumerated 
below :— 

A foundry, having plenty of light and head room, and fitted with 
electric cranes in combination with pneumatic hoists capable of 
feeding the whole area; moulding machines, &c., for repetition 
work. A store-room for finished parts or parts in process of manu- 
facture. A tool-room, to be placed as nearly as penis in the 
centre of the building, and therefore equally accessible to all parts, 
such room, if possible, to be in communication with all the floors 
or departments by some mechanical device for conveyance of tools. 
A —- room in which castings can,be stored, especially for 
standard and repetition work. A gear-cutting and rack-cutting 
department, which should include a bevel gear cutter. A separate 
as and polishing department. A cutting-off and centering 

epartment adjacent “to the smith’s shop. A hardening and 
Transmission -of power on the electric 
systems descri in this article, and where ren: exists, self- 
oiling and self-aligning bearings are essential. A well-lighted and 
spacious drawing-office is necessary in all works, Omission is made 
of some of the machine shops, &c., as these will, of course, include 
laning, turning, drilling, &c. In most shops the milling and 
ring departments now occupy very important places, All these 
various departments must be provided with ample means in the 
shape of quick travelling electric cranes, pneumatic hoists—both of 
the stationary and travelling t —tramlines for the easy transpor- 
tation of parts and machines from one department to another, or to 
and from the tools by which they are machined. 

The author summed up by giving the chief and domi- 
nating essentials which every engineering works will have 
to embody in this twentieth century. These are:— 

(1) The equipment of a works must be controlled by a considera- 
tion of the works as a whole, any addition to be regarded in the 
same light, attention being specially paid to the application of 
power and the means of transportation in handling of work during 
progress of manufacture, 

(2) Machines to be of the latest type, whose value shall be 
measured by capacity for output, and the alone, irrespective of 
prime cost; such machines, however, to be rep! as soon as 
are improved upon, 

(3) The health, comfort, and recreation of the employés must be 
recognised to be as important a factor as the acquisition of and care 
taken of up-to-date machine tools, 


CLypE DereNces.—The total cost of the work of fortifying the 
Clyde at the three new points of defence—Kilcreggan, Cloch, and 
Dunoon—is estimated by a competent authority to amount to— 
inclusive of the present works at Fort Matilda—£250,000. The 
excavations going on at Kilcreggan are of an extensive character, 
and judging from thearea of concrete protection, it must be intended 
tomount heavy gunsof thenewestand most formidable type, probably 
the modern 9in. and 6in. guns of a modified naval pattern. There is 
every reason to expect that the forts at Ardhallow Hill, Dunoon 
Shore, and above the Cloch Point on the opposite side, will be 
equally strongly mounted, and that therefore the expanse of water 
and land within range of what is known as the Dunoon basin will be 
so defended as to allay all fears of invasion or attack. The forts 
are to be under the charge of the local artillery volunteers, who, 
with the engffieers at Fort Matilda, will have control of operations, 
for the stoppage of cruisers or raiders that might happen to escape 
the vigilance of the North Channel fleet, patrolling the Mull 
Channel, and having its bases at Campbeltown and Lough Swilly. 
On the completion of this considerable scheme there will be much 
more than the mere show of defence which has too long been the 
rule on the Clyde. There is a growing conviction that the War- 
office and the Admiralty have made really exhaustive investigations 
in their efforts to select the best sites on which to erect the fortifi- 
cations ; and, even although the Cumbraes have been passed over 
meanwhile, the public may now encourage a feeling of security with 


regard to the possibilities of a visit from the warships of an enemy. 
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A NEW MECHANICAL FILTER. 


Tux use of mechanical filters for the purification of water 
supplies is very extensive in the United States. It is instruc- 
tive to watch the latest developments in this direction. 
Our contemporary the Engineering News in its issue of 
January 17th gives a long account of a new system of filtra- 
tion which has been patented by Mr. Charles Hermany, the 
chief engineer and superintendent of the Louisville Water 
Company. The plant is proposed for erection at Louisville, 
and is designed to purify water “through the process of 
subsidence, coagulation, and filtration, which will consist 
in removing from the water turbidity, colour, organic matter, 
and bacteria.” In briefly describing the plant we can pass 
over the subsidence reservoirs, &c., and begin with the 
coagulating plant. The substance chosen for the coagulation 
js sulphate of alumina. There is to be a large stand pipe 
sft. in diameter and 75ft. high. Its top will be 34ft. above 
high-water level in the subsiding reservoirs. Supported by 
this stand pipe are four tanks for dissolving the coagulant. 
These are 25ft., 35°43ft., 43°3ft., and 5Oft. in diameter. The 
sulphate of alumina will be dissolved in these tanks, and pass 
from them by gravity toa feed tank 10ft. in diameter and 5ft. 
high, which will supply the feed pump under a uniform head. 
The coagulant feed pump will be of bronze or aluminium, and 
it will be worked from the vertical shaft of a 48in. horizontal 
turbine meter, attached to the inflow nozzle of the 48in. deli- 
very main leading from the subsidence reservoir to the 
large coagulating tank. The pump is of considerable in- 
terest. Its stroke can be varied from lin. up to 32in. while it 
is running, and by this means the amount of sulphate of 
alumina added to the water can be varied from } grain per 
gallon up to 8 grains per gallon. The alumina is supplied in 
the form of a 1 per cent. solution, and the pump is said to 
work within 2 per cent. of the volume of solution, or within 
00002 per cent. of the desired weight of alumina. To guard 
against corrosion, all piping and fitting subjected to the 


A GREAT WELSH INVENTOR. 


ADDRESS BY SIR WILLIAM BAILEY AT CARDIFF. 
RicHaRD Ropers, the great Welsh inventor, was the subject of 
a delightful lecture delivered at the Cory Memorial Hall on 
Monday week by Sir William H. Bailey, of Manchester, before 
a joint meeting of the Cardiff Naturalists’ and Cymmrodorion 
societies. Mr. J. J. Neale, president of the Cardiff Naturalists, 
presided over a small, but deeply appreciative, audience, and 
remarked that they owed a debt of gratitude to Sir Thomas Morel 
for introducing to them the lecturer of the evening. 

Sir William, who was warmly and frequently applauded, at the 
commencement of his lecture said that his subject was a man who 
had triumphed in the arts of peace. It was his privilege when a 
boy to come in personal contact with Rich Roberts, who, 
strange to say, was much better known in London and Manchester 
than he seemed to be in the Principality of Wales. Richard 
Roberts was born in 1789 at Gesmaanne Llanymynech, near 
Welshpool. It was a remarkable period, for it saw the commence- 
ment of that era of iron and steam which had given England her 
foremost place among the nations. Roberts was one of the men 
who by their marvellous inventive genius had contributed to secure 
for us our commercial prosperity as compared with our continental 
rivals. He was the son of a poor shoemaker, and he never had any 
schooling. Notwithstanding that, he developed into a first- 
rate mathematician, and one of the finest draughtsmen who 
ever came to Manchester. The father was an able man, and his 
ability descended to the son, who had, moreover, a memory that 
was well-nigh astounding. Richard Roberts was one of Nature’s 
students. Oxford and Cambridge culture had done but little for 
the inventive progress of these islands. Roberts, when quite a boy, 
created a sensation by making his mother a spinning-wheel, and 
such a piece of work was it that the admiring quarrymen clubbed 
bo even and bought the boy a box of tools. Somewhat later the 
lad worked himself in the quarry, and later—in 1805—went as 
patternmaker to the Bradley Ironworks, owned by John Wilkin- 
son, the father of the iron trade and inventor of the first iron boat 
and of the steam bellows. Wilkinson was a brother-in-law of 
Dr. Priestley, the discoverer of oxygen, and friend of many dis- 
tinguished people. In 1812 Roberts is found at Maudslay’s works 

in London, and three years 
later we find him in Man- 
chester, where he obtained 

work at a cabinet-maker’s. 
In 1816 he commenced busi- 
ness on his own account, and 


© 


his inventive genius began to 
show itself and make him 


locally prominent. He in- 
F vented a clever gas meter for 

the town, but it was not 
patented. He also invented 

a slide-lathe and screw-cut- 


The editor of the paper at 


4 that time was Jeremiah Gar- 


& ting machine. He adver- 
v tised this last in the first 
number of the Manchester 
7 Guardian, published in 1821. 


nett, father of Dr. Garnett, 


, Section through Supporting Girder. 


SST of the British Museum. 
Roberts was married twice, 

the second time toa French- 

Section at Side woman, who did not turn out 
so well as she might. In 1822 

of Tank. he patented a loom, and the 
next year, in partnership with 
one he established the 
Atlas orks, Manchester. 
Here he improved the reed- 
making machine and com- 
menced designing locomo- 
tives. He had an immense 


influence on the progress of 
the railway engine, of which 
in its modern form he was to 
all intents and purposes the 
designer. He also improved 
the steam whistle, which, by 
the way, was invented by a 
South Walian. In 1825came 
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Plan. 
HERMANY MECHANICAL FILTER 


action of the coagulant are to be lead lined; all valves are 
to be of acid-proof bronze, and the various tanks for preparing 
and feeding the cougulant and the large coagulating tank 
itself are to be lined with fin. to lin. of Portland cement 
mortar. 

After being treated with the coagulant, the water will pass 
away through a 48in. outlet to the filter tanks. There are 
to be two groups of gravity filter tanks, each consisting of 
three tanks. It is suggested that only one shall be constructed 
at present. Each tank is to be nearly 147ft. long by 30ft. 
3in. wide and 8ft. deep. This gives a sand area of 0°1 acre 
for each, “or a unit capacity of 12,500,000 gallons, when 
working at the rate of 125,000,000 gallons per acre.”” The 
construction of the filter is shown in the accompanying 
illustration. The false bottom which serves as the sand 
support is 5ft. below the top of the tank. It is composed of 
biass wire cloth, made from No. 31 wire, 45 meshes to the 
inch, resting on No. 13 brass wire, 5 meshes to the inch, and 
both supported by 47;in. square-drawn wire, one mesh to 2in. 
The claim for this strainer system is that water in passing 
through it in either the direct or reversed flow will be 
distributed uniformly over the entire horizontal sectional 
atea of the filter tank. The rate of filtration for each filter 
tank will be controlled by submerged floating weirs. The 
head of water on each tank will be indicated on gauges 
p'aced in an operating cabin. In fact, the operations of the 
pee a plant are to be indicated and controlled from this one 

oint. 


In order to prevent damage to underground pipes by 
electrolysis, a Bill has been introduced in the Legislature of Indiana, 
U.S.A, which provides that every street railway company in the 
State using the overhead trolley system or any other system 
employing an uninsulated, a grounded or rail return, or feeding 
circuit, shall install a double trolley system, or its equivalent, 
subject to the approval of the boards of public works, or of common 
councils in cities having no such boards. The Bill will, if carried, 
also make unlawful the grounding or connection to thé earth or 
heh grounded construction wires conveying current for electric 
light, heat, or power. 


the self-acting mule, the first 
steam spinning machine, the 
greatest invention of Roberts’s 
life. He was the first man to 
invent a machine for spinning 
by steam power, and thus 
keep pace with the weaving 


machinery already in exist- 
ence. There is not to-day a 
mill in the whole civilised 
world where evidence of the 
genius of this great Welsh- 
man is not to be found. 
SR Roberts had the scientific 
imagination to an admirable degree of development. As the 
sculptor sees the angel in the block of marble, so did Richard 

berts see his ideas in iron and steel and brass—he was 
the Shakespeare of ical invention. The lecturer went 
on to describe Roberts’s planing machine, the original of 
which can be seen to-day in the South Kensington 
Museum. It was fifteen or twenty years before this ingeniovs 
invention was generally taken up. The rapidly - growing 
business of Sharp and Roberts dealt largely in many 
species of machinery, and mention was specially made 
of a punching machine that did most exact work on the 
plates for the Britannia, Conway, and other bridges. Great repu- 
tation accrued to Roberts for this idea, which has since been 
utilised all over the world. Roberts turned his mind to the 
improvement of clocks, watches, and telegraphs, and invented the 
ss sympathetic clock. Nothing came amiss to his genius, 
rom water meters to electro-magnets and twin-screw boats. It 
was remarkable that a man from an inland town should have been 
able to astonish the world with his inventions and improvements in 
marine engines. Various great societies were proud to receive as 
a member this man, who was a cyclopedic inventor. Compared 
with other inventors, Roberts was a marvellously many-sided man. 
The name of Whitworth was often mentioned when the real credit 
belonged to Roberts. The lecturer had no hesitation in declaring 
him the greatest inventor of the nineteenth century throughout 
the whole world. Roberts invented a wonderful floating battery 
which he offered to the Government. This invention brought him 
to the notice of the French and Russian Emperors, but Roberts 
patriotically resolved not to place his inventive genius at the dis- 
posal of the enemies of his native land. In the process of time 
Richard Roberts became one of the town councillors of Manchester, 
and later went to London as a consulting engineer, where he was 
in great request. Asan expert he won the highest encomiums, 
nor would he ever give opinions save on matters which 
he thoroughly understood. Roberts was famous in his lifetime, 
respected by his workmen, and idolised by students. Of 
money he thought little or nothing, and his experiments reduced 
him to comparative poverty. An influential committee was there- 
fore ———— and an income guaranteed. Butthe old man posi- 
tively declined to leave London. Sir William Bailey gave some 
reminiscences of his personal contact with Richard Roberts, and 
went on to say how it was that England had won her noble place 
at the head of the world for mechanical inventions, It was largely 
because men of independent mind had been driven over here from 


-| other countries, and added to our genius their own varied genius 


and abilities. He had often wondered what kind of mother 
Roberts’s was, for a clever boy usually had a clever mother. 
Roberts died in 1864, and was buried in Kensal Green Cemetery. 
If they desired to see his monument let them look around them in 
the machine shops and amongst the prosperous artisans of Eng- 
land. He trusted his audience would retain a grateful niche in 
their memories for this great benefactor of his country. The 
speaker resumed his seat amid hearty cheers. 

A very cordial vote of thanks was accorded Sir William Bailey, 
on the motion of Dr. Edwards, seconded by Mr. T. H. Thomas, and 
Sir William, in reply, said he had left untold of Roberts far more 
than he had told them. 


STEAM TURBINE: ITS DEVELOPMENT AND 
USE. 


On Saturday week Mr. Konrad Andersson, of the firm of Messrs. 
Greenwood and Batley, Leeds, gave a very interesting lecture on 
the ‘“‘De Laval Steam Turbine.” The lecture was under the 
auspices of the Keighley Association of Engineers, and was held in 
the lecture theatre of Keighley Institute. 

Mr. Andersson commenced with some observations on the early 
experiments made in order to get a motor driven by steam. He 
proceeded to say that the construction of the De Laval steam 
turbine was the result of experiments made in order to get a direct 
rotating steam engine. In this turbine, as now constructed, the 
steam was expanded and blown against the vanes of a rotating 
wheel. Contrary to all the other steam motors, the steam in this 
machine performed its work after it had been expanded. The 
expansion was made in a very simple way, and still correct adiaba- 
tically, by means of allowing the steam to pass steam nozzles 
specially adapated for this purpose. In the nozzles the pressure 
of steam was reduced from its initial value down to the pressure 
which prevailed in the chamber in whick the turbine wheel 
rotated. Mr. Andersson enlarged on the shape and make of 
nozzles, and said that the velocity of a steam jet from a nozzle 
was very high. In some cases cited the velocity was 4229ft. per 


second, or over 48 miles per minute, and at this pace would pass” 


round the earth in about eight and a-balf hours. hen the steam 
left the nozzle it could not expand any further, but moved straight 
out, and entered the buckets of the turbine wheel which were 
placed before the opening of the nozzles at a distance of about 
one-sixteenth ofan inch. A detailed explanation of the turbine 
wheel followed, and the lecturer went on to mention an interesting 
phenomenon :—The part of the turbine which makes it possible to 
run the turbine wheel at the speed required is the flexible shaft. 
This is as bold as ingenious a constructive element, and is patented 
by Dr. De Laval. The turbine wheel is mounted on a shaft which 
has its bearings far away from the wheel, the shaft thus being able 
to spring a little, permitting the wheel to swing in its plane of 
rotation. It is found that however well a wheel may be turned it 
is practically impossible to bring its centre of gravity in the geo- 
metrical centre of the wheel, even if it may be most carefully 
balanced after turning. At the speeds which here are required 
this fault causes vibrations, which increase with the speed, and 
which, if a firm shaft with bearings close to the wheels are used, 
immediately destroy these bearings. If, on the other hand, a flex- 
ible shaft is used, there will also be vibrations increasing at the same 
time as the speed. At a certain speed, however, the phenomenon 
arises that the vibrations disappear. The wheel takes a new centre of 
rotation very close to its centre of gravity, and the more that speed 
is afterwards increased the nearer will the centre of rotation be to 
the centre of gravity. He had called the speed at which this 
phenomenon arises the critical speed of the wheel, and the pheno- 
menon itself as the settling of the wheel. Having passed the 
critical speed, the wheel runs smoothly, and there are no appreci- 
able vibrations in the bearings. He had found that this pheno- 
menon arises when the number of revolutions is just equal to the 
number of undulations which the shaft would do if it were allowed 
to swing free with the wheel mounted on its place. The diameter 
of the turbine or flexible shaft is very small compared with the 
sizes of shafts generally used for the same amount of power, and 
it is therefore not difficult to make the shaft flexible. Still, the 
diameter of the shafts is taken so that the stresses are not higher 
than generally used for shafts. The diameter of the 300 horse- 
power shaft is 1,5,in., and that of the 150 horse-power turbine lin. 
The speed of the turbine wheel is too high for direct driving of 
ordinary machinery, and it is therefore reduced by means of 


gearing made on the double helical system. The gearing works © 


very well, and the wearing is very slight indeed. It is, how- 
ever, very important that the wheels be very well cut, and 
the most accurate machines must be used, as the gearing is very 
sensitive to even a very slight fault of division. The speed of the 
teeth of the gearing is about 1000ft. per second. In the smaller 
sizes of turbines, up to 30 horse-power, the pinion of the shaft of 
the turbine wheel works with one gearing wheel. In the larger 
sizes there are two gearing wheels, one each side of the pinion. By 
this last arrangement the pressure in the bearings on each side of 
the pinion is considerably reduced. The lecturer went on to say 
that the speed of the turbine was regulated by a very sensitive 
centrifugal governor in connection with a balanced governor valve. 
The power of the turbine could, while the machine was running, 
be increased or diminished according to the load for the moment, 
by opening or shutting valves which were provided for each nozzle. 
The same turbine could be provided with nozzles for running con- 
densing as well as non condensing. The standard sizes of turbines 
were made to work with any steam pressure between 50 lb. and 
2001b. per square inch. The only parts of the machine which 
depended on the admission pressure were the steam nozzles, and 
these had to be so proportioned that the turbine developed its full 
power at any of these pressures. The nozzles were made to be 
interchangeable. The De Laval steam turbine was mainly used as 
turbine motor for driving machinery. by means of belts and ropes ; 
as turbine dynamos for direct driving of dynamos ; as turbine 
pumps for direct iriving of centrifugal pumps; and as turbine 
fan for direct driving of centrifugal fans. In conclusion, 
the lecturer said his hearers would have seen that in the 
construction of this turbine it had been necessary to adopt a very 
high speed of the principal moving part of the machine. This 
speed was afterwards reduced by means of gearing, so that the 
turbine could be coupled to ordinary machinery. In these days it 
might be thought that the general practice was to increase the 
speed of everything, and it might therefore be considered as a 
step in the wrong direction to reduce the speed of a machine. 
However well the gearing might be made, it was in any case a 
gearing, and it would be much to be preferred if the gearing could 
be done away with. All these matters had during the last few 
years been carefully considered, and they had now nearly suc- 
ceeded in solving these problems. The machines running with the 
same speed as the turbine wheel were not yet ready for the 
market, but they had good hopes of soon being able to have them 
completed. Many of the results obtained with these high-speed 
machines were astonishing. 


Tue Nilgiri Railway is notable as being the first Abt- 
rack railway constructed in India, and at present the longest cf 
its class in the world. All the plant and material was manufac- 
tured in England. The railway was chiefly designed to serve th+ 
important towns of Ootacamund, the summer headquarters of the 
Madras Government, Coonoor, Kotageri, and Wellington, th~ 
latter being the military sanatorium for South India and Burmab. 
It is 163 miles long, and from its starting point at Mettapollium «a 
the Madras Railway ascends nearly 5000ft. to the plateau on the 
Nilgiri Hills. The first 43 miles are adhesion-line, with gradien's 
not exceeding 1 in 40; the remaining 12 miles are built on the Abt- 
rack system, and have a ruling gradient of 1 in 12}. 
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AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Air compressors and hoists.—The Curtis air compressor is of the 
vertical inverted type, driven by belt pulleys on the shaft, or by 
steam or gas engines or electric motors coupled directly to the 
shaft. Each compressor has two cylinders, which are single-acting, 
thus avoiding the use of stuffing-boxes and crossheads, the con- 
necting-rods being attached to wrist pins in the plunger pistons. 
The shaft is of open-hearth steel, and is lubricated by chain 
rings hanging from it and dipping into oil pockets. The water 
jacket encloses the cylinders, cylinder heads, and valve chambers. 

e valves are of the poppet type, working by gravity, and 
without springs. The governor is contained in the valve chamber, 
and automatically maintains any desired receiver pressure with- 
out stopping the machine. The belt wheels or engine may be 
mounted on the end of the shaft, but in the larger sizes and in 
the compound compressors they are placed between the com- 
pressing cylinders, thus equalising the strains on the shaft. The 
cylinder clearance is less than 14 per cent. The governor is so 
arranged that the engine can be started under no load, the load 
being thrown on when the fly-wheel is in motion, thus preventing 
severe strains on the belting and shafts. A hand governor, or 
regulator, is also —— These machines are built for pressures 
as high as 2000lb. The compound compressor, with cylinders 
13in. by 12in. and 8in. by 12in., has an intercooler with brass 
tubes and studs, and the cooling water circulates through the 
jackets of the low-pressure cylinder, intercooler, and high- 
pressure cylinder in turn. The capacity at 120 revolutions is 
100 cubic feet of free air per minute. The Curtis air hoists have 
cylinders 3in. to l6in. diameter, 4ft. long, with capacities of 
500 lb. to 14,0001b. load at 801lb. pressure. The length of lift 
may be increased to 10ft. For special work, where the hoist 
operates, chains over pulleys—as for cranes, &c.—and does not 
act directly, a horizontal or vertical steel cylinder, l5in. by 60in., 
is used. The valve is closed automatically when the band 
chains are released, or at any point of the travel by adjusting 
a collar on the piston-rod. 

The American shipbuilding industry.—According to a report 
issued by the Treasury Department on the economic conditions of 
the shipbuilding industry, this industry has reached the point at 
which the economic outlook is based upon the most favourable 
industrial and commercial conditions ever known in the history of 
the United States merchant marine. These conditions are shown 
first in the internal development of the shipbuilding industry. 
The influence of the naval policy on merchant shipbuilding has 
developed shipbuilding plants toa point of equipment with tools 
and machinery, and toa scale of production which, with a larger 
demand for ships, would almost put the best American shipbuilders 
on the same plane as British shipbuilders as to cost of production. 
The use of electricity in the operation of shipbuilding plants, the 
employment of pneumatic tools and the services of cranes and 
derricks in handling heavy materials at every stage have revolu- 
tionised shipmaking methods in the United States to such an ex- 
tent that the best shipyards in America are even better equipped 
than those of Europe. The chief obstacle to shipbuilding in com- 
petition with foreign shipbuilders is the lack of sufficient orders at 
American shipyards to keep them busy on a sufficiently uniform 
volume of work. The difference in the labour cost of production 
in foreign and American shipyards is conceded to be about 25 per 
cent. greater on the hull, and 50 per cent. greater on the machinery 
in the American yard. This difference, if accepted as correct, it 
is held, must be overcome by the introduction of piecework 
methods of labour and the standardising of types and parts. The 
report finds that as compared with British ships, comparatively 
little progress has been made in this country in either of these 
respects, except in those located upon the Great Lakes. The Lake 
shipyards have turned out a volume of tonnage which has enabled 
them to utilise European methods of reducing cost more generally 
than is the case on the Atlantic seaboard. The progress on the 
Lakes in productive economics has arisen largely from consolida- 
tion of —_ whereby specialising could be more generally 
developed and uniformity in type of construction introduced. The 
consolidation of shipbuilding plants with steel-making establish- 
ments seems to be another direction in which economics in produc- 
tive ccst of ships must be realised. Shipbuilders complain that 
the fluctuation of prices in the steel market have been among the 
greatest hindrances to the development of steel shipbuilding in the 
United States, as compared with European prices, which are more 
stable. ‘The second part of the report is devoted to the study of 
the merchant marine as a part of the national distributive system. 
It cites the fact shown by statistics that with the growth in the 
volume of ocean commerce an increasing proportion of the surplus 
wealth has been handled by sea, so that the national interest has 
been forced to avail itself of agencies not of its own control in 
order to reach and maintain foreign markets subject to the dis- 
crimination of shipping lines organised in the service of competitors. 
The growth in the volume of American foreign commerce is mainly 
responsible for the fact that American capital has practically over- 
come its timidity for investment in either shipbuilding or shipping. 
Under existing conditions, however, distribution by sea between 
the United Stated and the outside world is in foreign control. For 
the fiscal year ending June 30th, 1900, imports and exports by sea 
aggregated £415,000,000 only 9°3, per cent. of which value was 
carried in American vessels. 

Iron and steel exports.—An official bulletin states that no feature 
of the exportations of the calendar year 1900 has been more remark- 
able than that of manufactures of iron aad steel. When the total 
for 1899 passed the £29,000,000 line much surprise was felt in other 
parts of the world, and the opinion was expressed at home and 
abroad that the high prices which prevailed in the beginning of the 
year would cause a reduction of these exports rather than an 
increase. This expectation has not been realised. On the contrary 
the year 1900 made even a larger gain than did the year 1899, and 
brought the grand total of iron and steel, exclusive of iron ore, up 
to nearly £26,000,000, or more than £20,000,000 in excess of the 
year 1890, when the total was a little above £5,400,000, and more 
than double that of 1897 when it was £12,550,000. Almost every 
important article shows an increase in 1900 over any preceding year. 
Pig iron amounted in 1900 to £900,000, against £650,000 in 1899, 
and £500,000 in 1898. Builders’ hardware showed a gain of about 
£200,000 over 1899, and £400,000 over 1898. Steel rails amounted 
in value to nearly £2,200,000 in 1900, against about £1,200,000 in 
1899, Electrical machinery, which is greatly in demand in all parts 
of the world, increased from £500,000 in 1898 to £1,050,000 in 1900. 
Sewing machines increased from £600,000 in 1898 to £900,000 in 
1900, and typewriters from £400,000 in 1898 to nearly £600,000 in 
1900. The destination of the articles of American manufacture, 
and especially of machinery, is literally to every part of the world. 
Sewing machines, typewriters, and scientific instruments go to Asia, 
to Africa, and to the Islands of Oceania ; ard what is more remark- 
able they go to experienced Europe with all its facilities for 
manufacturing and its skilled workmen. Of the £1,360,000 worth 
of instruments for scientific purposes, including telephone and 
telegraph instruments, over £200,000 worth went to the United 
Kingdom alone, nearly £200,000 worth to France, and £100,000 
worth to Germany. The United Kingdom and Germany each take 
over £200,000 worth of American sewing machines out of a total 
exportation of £900,000 worth. Over £200,000 worth of typewriters 
actually went to the United Kingdom, and £100,000 worth to 
Germany. Of the total exportations of builders’ hardware, amount- 
ing in value to £1,960,000, over £400,000 worth went to the United 
Kingdom, nearly £200,000 worth to Germany, about £100,000 worth 
to France, and another £200,000 worth to other European countries. 
Of the £2,180,000 worth of steel rails exported in 1900, over £200,000 
worth went to Europe and nearly ,000 worth to British North 

America. 

veg pw coal cars.—Many railways are now using coal cars of 
40 to 55 tons carrying capacity, some being built of steel and others 


of wood. The Norfolk and Western Railroad is now adding to its 
rolling-stock equipment some 60-ton cars with steel underframes 
and wooden sides supported by steel trusses. Each car has four 
sills or sole plates. The outer ones are 8in. steel channels, with 
flanges inward, 9ft. 2in. face to face. The two inner onesare ldin. 
steel channels, set back to back, 94in. apart. The end sills or 
headstocks are channels laid flat. The side trusses have a middle 
panel of 3ft. 3in., end panels of 4ft. 9in., and four intermediate 
panels of 4ft. 6jin. The verticals are 5in, steel channels, with 
diagonals of the same size, all riveted to the side sills and connected 
at the top by an angle iron. Inside these two frames is the side 
planking. The ends of the car slope from a — 26in. below the 
top to give a bottom opening 6ft. 8in. long. Thisis closed by three 
pairs of hinged doors, operated by chains and winding shafts, and 
in this way the load can be promptly discharged into the pockets 
or bins of the ship-coaling docks or coal staithes. The cars are 
344ft. long over the couplers, 33ft. over the headstocks, and 30/ft. 
long inside. The inside width is 8ft. 94in., and the depth inside is 
from 26in. at the ends to 8ft. at the middle. The cars are fitted 
with automatic couplings and air brakes, and the brakes can also 
be applied by hand wheels at each end. The weight of the cars 
empty is about 18 tons, or 68 tons with full load. Each car is 
carried on a pair of four-wheeled a trucks, 21ft. 6in. centre to 
centre, the bogies having 33in. wheels and cast steel bolsters. The 
planking is 2}in. thick for the sides, and 1fin. for the bottom and 
sloping ends. The sides are held together to resist buckling b 
lin. rods passing through the truss posts, and to prevent the rods 
from being bent by the coal in oe they are covered by cross 
timbers 3in. by 5in. which form inside braces. 

Rebuilding the Kinzua Viaduct.—The t Kinzua Viaduct on 
the Erie Railroad, 2053ft. long and 301ft. high, which has long been 
a striking example of the American type of steel trestle viaduct 
construction, has been rebuilt in consequence of the great increase 
in engine and train loads. The same type of construction is 
retained, but the steel trestle towers and the age spans connect- 
ing them are of much heavier construction. The viaduct was built 
in 1882, to carry 52-ton eight-coupled coal engines with 444 tons on 
48in. drivi ‘a with a driving wheel base of 14ft. 9in., and 
total wheel 22ft. 10in. The coal wagons were of 20 to 25 tons 
capacity, with occasional 30-ton wagons. The new structure is 
designed for wagons carrying 50 tons of coal, hauled by 95-ton 
eight-coupled engines, with 86 tons on the 57in. and 64in. driving 
wheels ; driving wheel base, 16ft. and 17ft.; total wheel base, 24ft. 
and 25ft. There are forty trestle frames, braced together in pairs 
to form twenty steel skeleton towers 3S}ft. wide. Between these 
are plate girder spans 61ft. long. The legs have a wide batter in 
a transverse plane, the width at top of the trestles being 9ft., while 
the width at the bottom of the highest trestle, 301ft., is 102ft. Yin. 
In a transverse plane, the battered legs or columns are connected ~ 
latticed horizontal members, while diagonal bracing parallel wit 
the structure connects the legs of the two adjacent legs of each 
pair of trestles. The plate girders are 44ft. deep, 9ft. apart, resting 
on brackets on solid web plates filling the top part of the trestle 
frames. The construction was done by the aid of two travellers 
long enough to rest on two towers and span one intermediate tower. 
By means of the hoisting machinery, this intermediate tower was 
taken down and the plate girder spans removed. The new tower 
was then erected on the same site, and the first span of the new 
plate girders putin. The traveller was then moved ahead so as to 
rest on the new tower, and the second old tower ahead. 


CONTINENTAL NOTES. 


THE French Minister of Public Works in an interview with a 
deputation from the Douay Chamber of Cc ce has promised 
to press forward conclusions in the study of the Grand Canal du 
Nord the general plan of which was prepared twenty years ago 
by the engineer Flamert. The construction of this waterway 
would place the French metropolis in direct communication with 
the coalfields of the north of France. The cost of the project is 
estimated at 50,000,000f 

THE Compagnie de Chemin de fer du Midi will shortly place 
orders for forty compound locomotives of high speed similar to the 
improved type at present in use on the Nord system. 

THE concession of the construction of a navigable canal between 
Domossola and Lake Maggiore, Italy, has been granted to Messieurs 
Ciceri and Conti, of Milan. The length of the proposed waterway 
would be 30 kiloms., and it would be divided into five sections. It 
would run contiguous to the Toce throughout its entire length, on the 
right bank for the first half of its length, and on the left for the 
remaining half. The estimated cost is 7,000,000 lires. The return 
by way of dues is expected to reach 300,000 lires annually, while 
a considerable income is also anticipated to result from the supply 
of hydraulic force. : 

THE municipality of Grosswarden, Nagyvarad, Austro-Hungary, 
will on the 30th inst. consider tenders for the concession of public 
and private lighting in the town. Offers may be made for («) 
electric lighting; (+) lighting by coal gas; or (c) lighting by 
acetylene. The concession would start from January Ist, 1904, and 
the town would guarantee the usage of 1220 lamps, with an average 
of 2000 hours lighting annually. Plans and all particulars can 
had on application to the Rathhaus. 

THE use of petroleum fuel is making considerable progress in 
Roumania. Several boats on the Danube have been using it for 
some time past with very satisfactory results, it being much cheaper 
than coal. At Galatz, to take an example, the price of coal is 46 lei 
(£1 16s. 6d.) per ton; while an equivalent quantity of refined 
petroleum costs 35 lei (£1 8s.), and residues which can also be burned, 
22 lei (17s. 6d.) On the other hand, the heating power of 34 tons 
of petroleum is equal to 5 tons of coal, 

A SYNDICATE has been formed with the object of establishing a 
tramway system in Corunna, Spain, to cost 400,000 duros (£80,000). 

In virtue of an imperial proclamation the Customs’ franchise 
accorded for the importation of agricultural implements into 
Turkey has been extended for ten years. 


THE CasrIAN AND BLack CaNat.—The construction of a 
Caspian-Black Sea Canal has been brought up once more ata 
recent meeting of the Russian Hydrotechnical Congress. Engineer 
Justus showed how the industrial centre of Russia is being moved 
gradually towards the south, where the yearly output of naphtha 
is now 400 million poods of 36 lb., while that of coal amounts to 
about 600 million poods. At the same time the metallurgical 
industry of Southern Russia and the cotton industry of Russian 
Central Asia are being developed. But the railways of Southern 
Russia are quite unabie to meet the demands made upon them, 
and in consequence freights are detained for many days at various 
points. Thus, as the continued development of the industries 
referred to is to be anticipated, fresh means of communication will 
have to be devised, and to this end Engineer Justus is in favour 
of realising the Daniloff project of turning to account the canal 
between Astrakhan and Serebryakoff, and constructing a canal 
from the latter place to enter the open sea in the roadstead of 
Taganrog. The existing canal is 25 fathoms wide, and 17}ft. deep, 
and Engineer Justus proposes to make it 374 fathoms wide and 
22ft. deep. The estimated cost of enlarging the Astrakhan Canal 
and of constructing the new canal to Taganrog amounts to 
40 million roubles, or £4,140,000. The Congress was decidedly in 
favour of the project being carried out, and several speakers 
dwelt upon the fact that not only in the interests of trade would 
it be of very great service, but that it would also be of immense 
importance to pesmi seeing that it could be used for purposes 
of irrigation. Of course no opposition is to be expected from 
Persia, for the Caspian Sea has gradually become an integral part 
of the Russian Empire. 


THE IRON, COAL, AND GENERAL TRADEs 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS. 

(From our own Correspondent.) 
THE more cheerful tone lately noted in the iron trade of this 
district is observable in the reports brought to ’Change this week 
but it must be confessed that the improvement is in pig iron rather 
than in finished iron, this latter branch showing at present littje 
alteration. Pig iron makers, however, whether reference be had 
to Staffordshire producers or to salesmen representing the Midland 
raw iron districts of Derbyshire, Northampton, Leicestershire, and 
thereabouts, give decidedly more encouraging accounts of the 
market. The better state of things reported from the North of 

England and Scotch markets also had a good effect upon "Change 

this—Thursday—afternoon in Birmingham, 

Inquiries for pig iron are more numerous, and instead of being 
content with absolutely hand-to-mouth purchases as recently, con. 
sumers are contracting to the end of April, and in some instances 
beyond, This looks more healthy, and it is this ey inquiry 
which is inducing sellers to “firm” their rates. The improve. 
ment is not yet such as to have led to any actual advance in prices, 
But sellers are stronger all round, and it would not be surprising if 
an early rise set in. Staffordshire makers quoted this after- 
noon common forge pigs 45s., less 24 per cent. delivered ; common 
foundry, 50s.; best forge, 51s. 3d., and best foundry, 55s, Ail. 
mine pigs were 52s. 6d. to 60s.; and best ditto, 80s. to 85s. The 
Lilleshall Iron nya Shropshire, quoted their all-mine hot-air 
iron 67s. 6d. per ton. This iron at the time of the boom ran up to 
90s. 

Supplies of Midland pig irons keep very short, and of some of the 
rehaee it may fairly be said that demand has overtaken supply, 
Of stocks there are none, or at least very little, and it is this 
feature which is strengthening the market. Sellers are greatly 
assisted by this absence of stocks, and they are this week making 
the utmost of the situation. Northampton forge pigs ought to be 
making 47s. to 48s, at stations net cash, but sales are taking place 
in some instances at 46s, Derbyshires are 48s. to 49s. net as the 
top price, while Leicestershire forge metal varies from 46s. to 47s, 
net cash, or 50s. less 24 per cent. Lincoln grey forge pigs are 
quoted 50s, 6d., and No, 3 foundry 53s. 7d., while North Stafford- 
shire forge pigs are 51s, to 52s, delivered. 

Hematites are very varied, according to district where made, 
and according to the state of individual firms’ order books and 
stocks. Tredegar—Welsh brand—forge hematites are quoted 
67s, 6d. net, and Tredegar ordi forge pigs—not hematites— 
55s., both delivered here. When the boom was at its height the 
former went up to 87s. 6d., and the latter, extraordinary though it 
may appear, to as high even as 80s. per ton. 

That some good to ye here and there going on is evidenced 
in a report current this afternoon in Birmingham that one 
leading buyer has just placed orders for 5000 tons of pig iron and 
4000 tons of steel, to cover requirements during the next six 
months, 

There is little revival yet in the manufactured iron trade, Indeed, 
it may be said that there is no improvement here at present. This 
will doubtless, however, come with the exercise of patience and the 
arrival of the spring shipping season, Just now orders are very 
tame, and there is little relief from the depression of the past few 
months. It must, however, be rded as a favourable indication 
that the Albion Iron Company has re-started its mills at Hill 
Top, near Wednesbury, and that Bayliss, Jones, and Bayliss, are 
about to re-start one portion of their Monmoor Works, Wolver- 
hampton, which has been temporarily laid off. 

Best bar makers are doing a fairly steady business, and are said 
to have contracts that will ensure regular work for another month 
ortwo. The price, however, is rather a check upon the demand. 
Marked bars are still at £9 10s. This is £2 less than the highest 
price realised last year. 

In the common bar trade some of the best-known firms are 
engaged rather better, though the actual selling prices are much 
es the £8 standard of the Unmarked Bar Association. 
With Middlesbro bars offered on Birmingham Exchange this 
afternoon at £6 I., Lancashire at £7, and North Staffordshire 
obtainable in some quarters at £7, and in view of the keen com- 
petition with these districts it is hardly likely that more than 
£6 10s. to £6 lds., or in some good cases £7, can be obtained 
locally. Nor is more being got. Competition—not, it is true, 
severe, still it exists—has also to be reckoned with from (serman 
and Belgian makers, whose iron for nut and hurdle purposes is 
reported to have been sold delivered in this district at scarcely 
over £6 per ton. In this connection it is very significant that the 
current selling price of common Staffordshire bars is a reduction 
of over £4 per ton on the maxinum price touched last year, wheu 
this description of iron ran at at least—to £10 lis. 

Hoops at date are in rather better demand at £8 to £8 5s ; 
nail rod and rivet iron is £8 nominal ; and tube strip £7 to £7 5s. 

r ton. 

Ose to the continued depression in the ee iron trade, 

there is no improvement to record in the black sheet trade. It 

might have been —— that the late stoppage of four works, 
representing a production of over 1000 tons per week, would 
have strengthened the position of the trade, but so far this has not 
been so. Demand keeps very quiet, and sheets of 20 w.g. can be 
bought at £7 10s. per ton upwards delivered in the district. Sheets 

of 24 w.g. are selling at £7 153. to £8, and sheets of 27 w.g. 

£8 7s. 6d. to £8 12s, Galvanised corrugated sheets are £11 to 

£11 5s, for 24 w.g. in bundles delivered Liverpool or equal. 

The demand in the steel trade is fairly healthy when contrasted 
with the condition of things in iron, and the works are well engaged. 
There is a very good demand in particular for girder steel for 
bridges for South Africa and India. Prices are, however, still 
suffering from foreign competition, and makers have to be very 
careful just now in quoting for contracts to be content witha 
modest protit for fear of playing the trade still more into the 
hands of the American and German manufacturers. 

Bessemer and Siemens tin bars for rolling down purposes are 
quoted delivered to consumers here from other parts of the king- 

om, notably South Wales and Cleveland, £5 per ton, superior 
makes being £5 5s, Staffordshire-made bridge plates are quoted 
this week approximately at £7 ; angles and girders, £6 10s.; and 
merehant bars up to large sizes, £6 15s. to £7 per ton. It would 
not be safe, however, to regard these quotations as the minimum. 

In the case of large contracts a sensible reduction might be made 

if the specification was a favourable one. 


NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Manchester.—Rather more doing has been the general report 
during the past week, both in the iron and steel trades, and also 
amongst some branches of engineering. In structural work some 
fairly good orders have been coming upon the market, which may 
perhaps indicate a belief that prices, for the present at least, have 
got to somewhere near the lowest point. Here and there repre- 
sentatives of engineering firms state that orders have been going 
out rather more freely, and exceptional activity is still maintained 
in all branches of electrical work and.in one or two other special 
departments of engineering. Such improvement as there may be 
is, however, not sufficient to represent any real revival of activity, 
and in some departments orders continue to run out faster than 
being replaced. 

e employment returns of the trade union organisations, so far 
as they have been issued for the present month, are further 
evidence that there is no material change. The tendency is cer- 
tainly in the direction of an increased unemployed list, but the 
aumibes on benefit still remains only moderate, the Steam not ; 
Makers’ Society having only % per cent., and the United Machine 
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rkers’ Association r cent. of the total membership on 
presen whilst the *ahbe locally is slightly better than is indi- 
cated by the above returns, 

‘A more satisfactory tone was generally noticeable at the Man- 
chester Iron Change meeting on Tuesday. Although the orders 
giving out are still restricted to very small quantities, inquiries are 
more numerous, and buyers are covering their requirements rather 
more freely than they have been doing recently, whilst prices, if 
not appreciably higher, are steadier, makers being less disposed 
to entertain low offers. Pig iron meets with a moderately active 
inquiry, and there is a stronger tone generally in quotations. A 
fair business is reported in small orders for foundry descriptions, 
and delivered Manchester quotations remain at about 56s. 6d. less 
24 Lancashire, 49s. 6d. net Lincolnshire, and from 533, net 
upwards Derbyshire, according to brand. Forge qualities, 
which have been very little inquired for recently, are 
in better demand, finished iron makers, in some instances, 
having apparently run out their supplies, and are now compelled 
to come upon the market. Makers’ quotations remain at about 
493. 6d., less 24 ; Lancashire, 48s. 2d. net; Lincolnshire, 48s. 6d. 
net ; Derbyshire, delivered Warrington, but merchants have been 
quoting for some brands at about 6d. below these figures, whilst 
Staffordshire forge iron is being pushed into the Warrington 
district at much under the above rates, quotations as low as 45s. to 
45s, 6d. net, delivered, being reported on the market. Middles- 
brough has stiffened up sl htly, and could scarcely be quoted 
under 54s. 10d. net by rail Manchester, with about 6d. to 1s. more 
asked for special brands. Scotch iron is also, if anything, firmer ; 
Eglinton and Glengarnock being quoted about 61s. to 62s. net, 
with American pig iron about 58s, to 59s. net, delivered Manchester 


ocks. 

In the finished iron trade a moderate business still comes 
forward, but not sufficient to keep forges on anything like full 
time. Makers are holding firmly to recent basis rates, and these 
are not likely to be disturbed during the present month, although 
it is recognised that possibly lower prices may eventually become 
necessary. Delivered M ter, L hire bars remain at £7 ; 
North Staffordshire, £7 to £7 5s.; sheets, £8 12s, 6d. to £8 15s.; 
and hoops, £8 2s, 6d. for random to £8 7s. 6d. for special cut 
lengths, delivered here, and 2s. 6d. less for shipment. Nut and 
bolt makers report a slackening off in the demand, and following 
the drop in finished iron there has been a corresponding reduction 
in the basis rates. 

The situation in the steel trade, although perhaps the reports 
from some quarters are rather more satisfactory, shows no real 
improvement generally. For hematites there is still only a slow 
sort of inquiry, but mab are declining to look at anything 
under 68s., less 2}, for No. 3 foundry delivered Manchester. 
Local-made billets remain at £4 17s. 6d. net, but no business of 
any moment is being put through. In local-made steel bars a fair 
quantity of small orders is being got at about £7, but there are 
heavy sections of bars offering in the market at considerably below 
this figure. In common steel plates orders have been cut for at 
very low figures, and £6 12s. 6d. to £6 15s, may be taken as re- 
presenting the present full market quotations. For steel boiler 
plates average quotations remain at about £7 2s. 6d. to £7 5s., but 
as low as £7 is reported to have been taken in special cases. 
Makers, however, are not inclined to continue business on these 
terms, which are below the actual cost of production, and an endea- 
vour is being made to check the recent excessively low cutting. The 
Scotch makers contend that the smashing in prices recently has been 
altogether unnecessary, and largely due to the action of some of 
the English manufacturers, and it is hoped to arrive at some 
understanding which will put prices on a more satisfactory basis 
than at present. 

The annual report of the Steam Engine Makers’ Society, which 
has this week been issued to the members, is of a very satisfactory 
character as to the employment of members during 1900, and con- 
sequent limited claims for out-of-work benefit, whilst the funds of 
the society have increased to a greater extent than in any previous 
year. The income for 1900 was £24,060, which, with the balance 
for 1899, made a total of £67,430 to be accounted for. The 
expenditure was £14,913, leaving a balance of £52,517, equal to 
£6 2s. 74d. per member. The number of branches remained at 
107, but the membership increased to 8566. The net result was a 
gain of £9146 in funds and 364 in membership. As to the items 
of expenditure, unemployed benefit cost £2053, a decrease of 
£493, the society having had only an average of about 2 per cent. 
on this benefit during the year—a record to which few trade unions 
can lay claim. Superannuation benefit cost £3999, an increase of 
£248; sick benefits, £4403, a drop of £179; funerals, £1378, a 
decrease of £150; disabled compensation, £200, a decrease of £500; 
and working expenses, £2396, a reduction of £74, the average cost 
on this account, 5s. 7d. per member, being the lowest the society 
has ever experienced. 

The following new members were elected at the quarterly 
meeting of the Manchester Association of Engineers, held on 
Saturday last:—Honorary: H. N. Allott, Manchester; C. N. 
Brayshaw, Hulme; W. Livsey, Ashton-under-Lyne ; J. W. Mel- 
drum, Manchester; E. Seymour, 8. Z. de Ferranti, Hollinwood ; 
W. L. P. Webb, Crossley Bros., Limited, Manchester; R. M. 
Neilson, Marks and Clerk, Manchester. Odinary: W. H. Cook, 
Brooks and Doxey, Limited, Manchester; J. Higgins, Linotype 
Company, Limited, Broadheath ; E. Tipton, Atlas Engineering 
Company, Levenshulme ; and J. Whittaker, Henry Simon, Limited, 
Manchester. 

At a | of the Manchester Geological Society held on 
Tuesday, Mr. Wm. Pickstone read a short paper in which he gave 
some interesting particulars with regard to the present state of 
coal mining in South Africa. From what he had Jearned during a 
visit to that country, he observed it was quite possible that coal 
might yet be found much nearer Cape Town than the Vaal River. 
Indeed, he had within the last few months suggested to friends of 
his at the Cape the probability that if tests were made on a liberal 
scale, within 200 miles of Cape Town, under the guidance of a 
capable geologist, coal would be found in the region uf the Great 
Karoo. He was told in reply that the Government at the Cape 
had no money at present for such prospecting, and that individual 
capitalists were not likely to be found willing to undertake it until 
the.war was over and things readjusted themselves. The Cape 
Government Railways, before the war, obtained their coal supplies 
from the Vaal coalfields, 1000 miles northof Cape Town, and would 
no doubt continue to do so until nearer supplies were found. 

Except that house-fire qualities continue in fairly good demand, 
and still maintain about late rates, the tendency throughout the 
coal trade here is in the direction of lower prices. Common round 
coals are becoming more and more difficult to move for steam and 
forge purposes, and prices steadily ease down from the list basis 
rates, which practically are becoming little more than nominal, 11s. 
to 11s. 6d. being readily taken for ordinary descriptions at the pit 
mouth. A significant indication as to the probable course of prices 
in the near future is the decision which has been practically come 
to by the Lancashire collieries to take 2s. 6d. per ton off last year’s 
prices when they have to tender for the gas-coal contracts, which 
will shortly come upon the market, but whether even this conces- 
sion will meet the views of the large buyers of gas coal remains to 

seen. The coalowners will then have to deal with the railway 
companies, and the move ina downward direction having once com- 
menced it is very doubtful where it will stop. 

An extraordinary slump has come over the engine-fuel trade, and 
in the open market it can scarcely be said there are any really 
fixed prices. For common Lancashire slack quotations remain at 
about 7s. 6d. to 8s., with the better qualities about 9s. to 9s. 6d. 
at the pit. These figures are, however, far above the prices at 
which engine fuel from the surrounding districts of Derbyshire, 
Staffordshire, and Yorkshire can be bought, and is being pushed 
into the market here in large quantities in some instances at 
almost any price that buyers are prepared to give for prompt 
clearances, 

The shipping demand continues slow, with low prices ruling at 


the ports, ordinary Lancashire steam coal scarcely averaging 
_ = 12s, 6d. to 13s., delivered Garston docks or High Level, 
iverpool. 

Coke remains weak, with prices gradually moving downwards. 
Common Yorkshire furnace cokes are to be bought readily at about 
10s, to 10s. 6d., Lancashire washed furnace cokes about 13s. 6d. to 
14s., and good foundry cokes about 25s. to 26s. at the ovens. 

There would seem to be a probability that the protracted dis- 
pute between the coal traders’ associations and the railway com- 
panies on the question of siding rents may shortly arrive at some 
sort of a settlement. At a special aggregate meeting of the 
Manchester and Northern Counties Federation of Coal Traders’ 
Associations, held recently, it was unanimously resolved to recom- 
mend the members generally to accept the offer of the railway 
managers to receive 50 per cent. of the outstanding siding rents 
accounts up to December 31st, 1900, in full settlement. This com- 
promise, however, in no way settles the dispute which has been so long 
waged between the traders and the railway companies, as the 
members of the Federation are specifically informed that from 
January Ist, 1901, they are to be liable for sidings rent at the rate 
of 6d. per wagon per day, after the wagons have been in position 
for unloading for four clear days, not including the day of arrival. 
This is the very point that has been at issue, coal traders contending 
that this hard-and-fast line is one that cannot be made strictly 
applicable to the varying requirements of each particular district, 
and has proved most detrimental to the general interests of the 
trade. Another point which has been at issue between the railway 
companies and the traders, and which apparently is not yet disposed 
of, is the liability of the companies for delays in transit, and with 
regard to this, arbitration is to be proceeded with to decide what is 
a reasonable time to be taken in transit, and what is a reasonable 
sum to be paid to the trader for delay to his own wagons, and under 
what circumstances and to what extent the railway companies are 
liable for expense or loss incurred even when the wagons do not 
belong to the trader. 

Barrow:—There has been but a small business done during the 
cost week in hematite pig iron, and the market is quiet and dull. 

rices are a shade easier at 61s. to 62s. for parcels of mixed 
Bessemer numbers, net f.o.b., while warrant iron is slightly lower 
at 58s, 3d. at a month, with but a trifling business doing. The 
output of the district is still restricted, there being 13 furnaces 
less in blast than in the corresponding week of last year, when 
46 were blowing. Still the consumption of metal is fuller than the 
output, as shown by the withdrawal of 837 tons from warrant iron 
stores. There are now 24,406 tons of iron in stock. 

A very easy tone is reported in the iron ore trade, and orders 
are comparatively few and unimportant. Prices are easier at 
13s. 6d. for good average sorts net at mines. 

Steel makers are not working as many turns as of late, and 
orders are not coming in liberally. From the beginning of the 
year up to now the mills have kept well going, but spring orders 
are not coming to hand as freely as was expected, and probably 
nothing but the ending of the war in South Africa will give new 
life to the steel trade. Prices are unchanged, but there is every 
prospect of a lower range of prices, in prospect of the threatened 
American competition. Buyers of shipbuilding material are now 
specifying only English and Scotch plates, and there are prospects 
of a big demand for this class of metal. 

Shipbuilders are busy. Vickers, Sons, and Maxim have secured 
the order for five submarine boats of the Holland type for the 
Admiralty. Indeed, they have had the order on hand for some 
time, and have made much progress with their construction. The 
Barrow yard built two submarine boats for Mr. Nordenfeldt some 
years ago. 

The coal and coke trades are quiet, but colliery proprietors are 
very firm in their quotations for steam coal. A cheaper range of 
prices is, however, expected. Coke is still down at 17s. per ton, 
delivered at West Coast furnaces. 

The export shipping trade of the West Coast is quiet. During 
last week the iron shipments reached only 5323 tons, and steel 7017 
tons, as compared with 19,695 tons of iron, and 6647 tons of steel 
in the corresponding week of last year, a decline in iron of 14,372 
tons, and in steel an increase of 370 tons. This year the shipments 
represent 67,153 tons of iron and 83,695 tons of steel, as compared 
with 164,118 tons of iron, and 78,750 tons of steel in the 
corresponding period of last year, a decrease in iron of 96,965 tons, 
and in steel an increase of 4945 tons. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE South Yorkshire coal trade is undoubtedly weakening in all 
directions, except in house coal, which maintains its position in 
spite of the weather getting milder and the season being consider- 
ably advanced. It is not likely, however, that present quotations 
can be enforced much longer. A fall in prices about Ist April is 
pretty confidently looked for. There is very little buying doing 
for forward delivery. The pits generally are working from four to 
five days a week. A regrettable feature is the number of disputes 
pending or in progress, the extent of which may be gathered from 
the fact that if the notices were acted upon several thousands of 
colliers would be idle—it is estimated to the extent of at least one- 
fourth of the miners employed in the whole South Yorkshire dis- 
trict. Itis not expected, however, that things will be allowed to 
go to extremes, as the outlook in the coal trade at present does not 
encourage anything in the nature of strikes. 

The export trade has not been so dull for five years. Values 
have fallen from 2s, 9d. to 33. per ton during six months. The 
condition of the iron trade also keeps steam coal exceedingly quiet. 
The demand for gas coal, as usual in the lengthening days, has 
diminished. For engine fuel the request is not equal to the output, 
with the inevitable result that values continue trending downwards. 
Nuts are 9s. to 10s. per ton, screened slack from 6s. 6d. per ton, 
and pit slack at lower rates. Coke is beginning to exhibit signs of 
improvement. Ten days ago certain qualities could be had at 
10s. a ton. Now Ils. to 11s. 6d. per ton is quoted for best washed 
coke for blast furnace purposes. 

The coal trade from South Yorkshire and North Derbyshire 
collieries to Hull during the second month of the year amounted 
to 190,224 tons, as compared with 237,136 tons in the correspond- 
ing month of 1900. For the two completed months the respective 
weights are 399,840 tons and 476,592 tons. The shrinkage is no 
surprise, as the coal trade has been steadily weakening for some 
time, and the comparison now made is with the big ‘‘ boom” 
which was at its height at the beginning of last year. Denaby 
and Cadeby Main are no longer at the head of the list, as their 
weight, 8656 tons, was exceeded by Shireoaks with 10,464 tons, 
Carlton and Grimethorpe with 10,320 tons, and Thorncliffe with 
9288 tons. It has to be remembered, however, that Denaby and 
Cadeby Main only sent last month about one-fourth of the weight 
they sent in February of last year. 

The best foreign customer during the last month has been Ger- 
many, to which 7290 tons were sent. This weight, however, 
compares badly with that sent for the second month of last year, 
when there were forwarded to that market 15,029 tons. Sweden 
comes next with 6387 tons, against 16,051 tons; North Russia, 
3092 tons, against 7864 tons; South Russia was nil, although 
during the previous February 2091 tons was taken. On the other 
hand, a new market last February was South America, which took 
3596 tons. That, again, is more than counterbalanced by the close 
of the African trade, which in February of last year amounted to 
7630 tons. Two other markets with which no business has been 
done are Egypt, which in February of 1900 took 17,912 tons, and 
the East Indies, which in the same month took 2234 tons. The 
market which shows the greatest shrinkage is Holland, which has 
fallen from 14,562 tons in February of 1900 to 2694 tons last 
month. The total weight exported for the month was 35,280 tons, 
which compares very badly with the weight for February of 1900, 


112,529 tons. For the two completed months of the year the 
weights are respectively 129,612 and 207,939 tons. 

In the heavy trades there is rather a better feeling reported, 
more particularly in the military departments. The armour plate 
mills continue to be se to their utmost capacity, the orders 
on hand being sufficient to keep them going for many months to 
come, with every prospect of further work to follow. There is 
not the siightest fear in this department of a busy year. A similar 
remark applies to ordnance work and gun specialities, which have 
been very largely ordered of late. There has been a good deal 
doing in forgings for shipbuilding, but makers do not appear to be 
quite satisfied with the outlook. In small forgings there has been 
considerably less work ; the pressure pom te in the autumn of 
last year has entirely disappeared. In several important depart- 
ments, more particularly in railway material, considerable improve- 
ment is looked for on the close of the South African war, which 
will at once bring about activity sufficient to prevent further 
depression. Similar expectations are also held with regard to the 
settlement in China, which it is hoped will not now be much longer 
delayed, as the uncertainty prevailing practically closes the Far 
Eastern markets. With South Africa and Chinese troubles at an 
end, manuf. ers say, busi will at once begin to mend. 

In the iron market the feeling is now pretty general that prices 
have about reached their lowest point. In hematites and pig iron 
stocks have now got extremely low, and with so many furnaces ont 
of blast they are bound to get lower. Hematites, West Coast, 68s. 
per ton; East Coast, 66s. 6d.; common forge, 46s. per ton, all 
delivered in Sheffield. With fuel going steadily down, the improve- 
ment in trade which would follow the close of the campaign in 
South Africa, and a return to the normal condition of affairs in 
China, will be quite sufficient to afford satisfactory employment in 
most of our leading works. 

Contrary to expectations, the foreign trade in cutlery during 
last month turned out to have been more than for the correspond- 
ing month of 1900, and even a little in excess of the trade done in 
February of 1899. The value sent abroad, including our colonies, 
was £40,868, as compared with £37,614 for the second month of 
last year. For the two completed months of the year the value is 
£101,534 against £92,277. Hardwares, however, are the other 
way about, the value reaching only £109,650 as against £118,806 
for February of last year. The two months, it is satisfactory to 
note, show up better, the value being £243,162 against £238,592. 
The principal increasing market in cutlery and hardwares has been 
British South Africa, which is no doubt owing to military require- 
ments. 

In unwrought steel there is a tremendous decline, the value 
exported for the month having only been £168,253 against 
£311,308 for February of last year. For the two completed 
months the respective values are £368,132 and £641,057. It is 
noteworthy that the chief decreasing foreign market has been 
Germany, which has fallen from £44,947 in February of to 
£12,217 last month. Holland has dropped from £20,637 to 
£6866 ; France from £17,849 to £6238 ; and Denmark from £8849 
to £4249. The most significant figures are those provided by 
Canada. In February of 1899 the value of steel sent from this 
country to Canada was only £1919. In February of last year the 
Americans were still busy with the ‘“‘ boom ” in their own country, 
and were unable to give their attention to other customers, 
Sheffield, and other steel manufacturers, therefore, had their 
chance, with the result that the value sent in February of last 
year to Canada was £23,501. Last montb, however, it had dropped 
away to £2316. ‘Other countries,” thus grouped and not 
specifically named, decreased their trade by one-half, 


NORTH OF ENGLAND. 
(From our own Correspondent.) 

A MUCH more favourable report can be given this week as to the 
condition of the iron and allied trades of this district than has 
been possible for six or seven months. There can be no dcuult 
that the demand has become brisker, and a distinctly good | usi- 
ness has been done, this leading many to believe that the tide hus 
turned, and nearly every one is sanguine that for the next tLree 
months at le3st sellers will have a better time than they have had 
during the last six months. Consumers are coming in rather freely 
now, as it appears likely that they will not be the gainers by wait- 
ing, at any rate for what they need for spring delivery. Lower prices 
are not looked for by those most conversant with the trade, and 
it is not unlikely that with the reduced production and small stocks 
there may be some difficulty in the spring in getting full supplies, 
even though the requirements will be much short of what they were 
in the spring of last year, when there were unprecedented difficul- 
ties in securing iron. But it is to be borne in mind that the pro- 
duction this year is much smaller now than it was a year ago, 
25 per cent. of the furnaces having been blown out or damped down. 
Doubtless some of the latter will be set to work again soon, especi- 
ally as pig iron can now be made on much more advantageous terms 
than was the case when the furnaces were stopped, seeing that 
materials have declined heavily in value, and substantial reductions 
in wages may be locked for at the end of the quarter. At present 
out of 123 furnaces built in the North of England, 72 are at work as 
compared with 97 when the ironmasters adopted their policy of 
restricting the output, a move which has been very advantageous to 
them in moderating the fall in their own prices, and in bringing 
down the cost of materials. Of the 72 furnaces now in cpe-ation, 
41 are making ordinary Cleveland pig iron, 22 hematite, ard 9 other 
kinds. 

Generally the prices of Cleveland piz iron have improved this 
week, after being stationary for over a fortnight, and the prices of 
warrants have advanced more than makers’ iron. They are now 
higher than they have been since the middle of February, ani 
sellers are taking a more sanguine view of the future than has 
recently been entertained, and consumers are making haste to get 
in as near tke bottom as they can. This has induced a consider- 
able amount of buying during the last few days. 

Ever since the middle of February Cleveland ironmasters have 
been delivering more iron than they were producing, and demand 
is increasing, especially to oversea ports. 

Most of the leading ironmasters have advanced their prices of 
No. 3 Cleveland G.M.B. pig iron for spring delivery 6d. per ton 
this week, and now ask 46s. 6d.; they have sold considerall: 
quantities at 46s. 3d., and 46s. is little better than a nominal 
figure now, only small lots being obtainable from second hands at 
that rate. It can hardly be doubted that at present the tendency 
of prices is upwards, and those who have to buy for spring 
delivery are no longer delaying. All other qualities of Clevelan 
pig iron are dearer than they were last week. No. 1 has been sold 
at 48s.; No. 4, foundry, at 45s. 3d.; grey forge at 44s. 9d.; and 
mottled and white at 44s. 6d.; and it is not so easy to get forge 
qualities, as the furnaces have been working better, and producing 
a larger proportion of the higher qualities. 

The hematite iron trade continues weak, and the production, 
though much reduced, still appears to be in excess of the require- 
ments, so that there 1s considerable pressure to sell. Generally, 
58s. has been asked for mixed numbers of East Coast hematite 
pig iron, but consumers have had no difficulty in buying at 
57s. 6d. Rubio ore continues steady at 14s. 9d. per ton delivered 
at wharf on this side. 

The stock of Cleveland pig iron in Connal’s public stores on the 
13th was 54,913 tons, an increase of 13 tons this month. The 
stock of hematite pig iron in the public stores has this week shown 
the first increase that has been reported for years, 160 tons having 
been put in on Wednesday, raising the quantity held to 565 tons. 
Since July last year this is only the second change reported. In 
the North-Eastern Railway Company’s stores there are now over 
13,000 tons of Cleveland iron. 

The manufactured iron and steel industries are undoubtedly 
improving, orders have been booked more freely during the last 
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fortnight than at any time for months past, and most manu- 
facturers are fairly well off. With the better weather there is 
more activity at the —. and plate makers are called mpoe 
for heavier supplies. he lower prices quoted by shipbuilders 
have brought in more buyers, and it is expected that there will be 
fairly active work at the shipyards all this year. All prices of 
finished iron and steel are aa. except those of angles. Iron 
and steel ship angles are quoted at 262s. 6d., less 4 per cent. f.o.t., 
but £6, less 24 per cent., would not be refused by some sellers, 
For home orders £6 5s., less 24 per cent. f.o.t., is the official price 
for steel ship plates, but less will be accepted if the plates are to 
be sent ctu 3 Common iron bars are generally steady at £6 15s., 
less 24 per cent. f.o.t. Iron sheets are at £8 and steel sheets at 
£8 10s., both less ri per cent. f.o.t., with a fair business doing. 
Steel hoops are at £8, less 24 per cent., and producers report better 
prospects. Heavy steel rails are nominally at £5 5s. net at 
works, 

Head, Wrightson, and Co., Limited, Thornaby and Stockton, 
have just completed the erection of the Barry Railway Company's 
viaduct over the Taff Valley. The steel superstructure weighs 
n2arly 3000 tons, and the viaduct is 1420ft. long. The method of 
construction was novel, the iron girders being placed on the 
masonry pillars when these were only some 2ft. from the ground, 
and then raised 4ft. every time the masonry reached the girders, 
so that when the summit was gained the girders were in position. 
The work has been three years in course of execution. 

The contract for the widening of the Team Valley Railway from 
Ouston Junction to Low Fell has been secured by Thos. D. Ridley 
and Sons, of Middlesbrough, the cost to be about £50,000. The 
Middlesbrough Gas Committee have accepted the tender of Ash- 
more, Benson, Pease, and Co., Stockton, for supplying purifiers, 
at a cost of £6930. The highest tender was £7764. 

The death has taken place of Mr. John Renton, naval architect 
and marine surveyor, Sunderland. In his young days he was chief 
draughtsman with T. R. Oswald and Co., shipbuilders, Sunderland, 
and when that firm transferred its business to Southampton under 
the style of Oswald, Mordaunt, and Co., he went with them. He, 
however, returned to Sunderland some twenty years ago to occupy 
the position of shipyard manager with the Sunderland Shipbuilding 
Company, and a few years later went to Amsterdam to take charge 
of a shipbuilding establishment there. Afterwards he was general 
manager of the Whitehaven Shipbuilding Company. In 1887 he 
was manager of H. S. Edwards and Sons’ dry docks at North and 
South Shields. Some seven years ago he started in business as a 
naval architect and marine surveyor, acting at the same time for 
the London Salvage Association, for which he was instrumental in 
raising a number of sunken steamers. 

The coal trade shows satisfactory improvement, particularly in 
the steam coal branch. 


NOTES FROM SCOTLAND. 
(From own our Correspondent.) 


THERE has, on the whole, been a little more activity in the 
warrant market in the past week. In the Glasgow warrant 
market, Scotch warrants have sold from 52s, og to 53s. 6d. cash ; 
Cleveland warrants have been done at 45s. 7d. to 46s. 2d. cash, 
and 46s, 3d. one month. The business in Cumberland hematite 
warrants has varied from 58s. 44d. to 58s. 7d. cash, and 58s. 6d. 
one month, 

Merchants here are importing considerably larger quantities of 
Cleveland iron, which is found advantageous in the matter of price 
for use in forges and foundries. The arrivals of this class of iron 
at Grangemouth from the Cleveland district in the past week 
amounted to 9972 tons, against 6343 tons in the corresponding 
week, showing an increase of 3629 tons. The total imports since 
the beginning of the year amount to 70,830 tons, giving an increase 
of 14,581 tons. 

There ase 79 furnaces in blast in Scotland, compared with 85 at 
this time last year, and of the total 41 are making hematite, 35 
ordinary, and 3 basic iron. 

The prices of Scotch makers’ pig iron have been comparatively 
steady throughout the week :—Govan, f.o.b. at Glasgow, No. 1 is 

uoted 55s.; No. 3, 54s. 6d.; Carnbroe, No. 1, 58s.; No. 3, 56s.; 

lyde, No. 1, 67s.; No. 3, 57s.; Gartsherrie, No. 1, 67s. 6d.; No. 
3, 57s. 6d.; Summerlee, No. 1, 69s.; No. 3, 57s. 6d.; Langloan, 
No. 1, 70s.; No. 3, 57s. 6d.; Calder, No. 1, 70s.; No. 3, 58s. 6d.; 
Coltness, No. 1, 75s.; No. 3, 57s. 6d.; Glengarnock at Ardrossan, 
No. 1, 67s.; No. 3, 57s.; Eglinton at Ardrossan or Troon, No. 1, 
57s. 6d.; No. 3, 56s.; Dalmellington at Ayr, No. 1, 58s.; No. 3, 
56s. 6d.; Shotts at Leith, No. 1, 71s.; No. 3, 58s. 6d.; Carron at 
Grangemouth, No. 1, 67s. 6d.; No. 3, 57s. 6d. per ton. 

Si finished iron and steel branches are much in want of fresh 
orders. 

The coal trade has been dull m all its branches in the course of 
the week. Large outputs are being made by the colliers, who 
have been working steadily since the wages question was adjusted, 
and it will presently be no easy matter to dispose of all the coals 
coming from the pits. Main coal is quoted f.o.b. at Glasgow 
9s, 3d. to 9s. 6d.; ell, 10s. to 10s. 3d.; steam, 10s, 6d. to 10s. 9d.; 
and splint, 10s. 6d. to 11s. per ton. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE coal market remains fairly steady, but a quiet downward 
movement cannot be denied. Very large cargoes of coal were 
despatched from Cardiff on Monday to Colombo, Singapore, and 
Port Said, and an unusual one of 5070 tons to Rotterdam. G 
Admiralty list coal is selling in Cardiff at 16s, 6d. 

Closing prices on Change, Cardiff, this week, were as follows :— 
Best steam, 17s. 3d. to17s. 6d.; seconds, 16s. to 16s. 9d.; drys, 14s. 3d. 
to 15s. 3d.; best steam, small, 7s. to 7s. 6d.; seconds, 5s, 9d. to 
6s. 3d.; inferior kinds, including drys, offered at 4s. 6d. to 5s.; best 
Monmouthshire, large, 15s. 3d. to 15s. 6d.; seconds, 14s. 6d. to 
14s, 9d.; best house, 18s., 19s., 20s.; seconds, 16s. to 17s.; No. 3, 
Rhondda, 15s. 6d. to 16s.; brush, 13s. to 13s. 6d.; small, 11s. to 
lls. 6d.; No. 2, Rhondda, 13s. to 13s. 6d.; through and through, 
lls. to lls. 6d.; small, 5s, 6d. to 6s. 6d. Lowest quotations for 

tent fuel are 14s, 6d., 15s., to 16s. Coke, furnace, 17s. to 18s.; 
oundry, from 20s. I note Blaenavon coke at Cyfarthfa, with a 
variety of other brands. 

The death is announced of Mr. James Lewis, one of the oldest 
colliery proprietors of Aberdare, and at one time chairman of the 
Coalowners’ Association. He was held in great respect. 

At the annual meeting of the Coalowners’ Association held in 
Cardiff on Tuesday, Mr. W. Jenkins, of the Ocean Collieries, was 
elected chairman in succession to Col. Wilkinson. It was stated at 
the meeting that the collieries in the association now represent 
80 per cent. of the output. This for the present year is calculated 
at 32,711,538 tons. 

The offices of the South Wales Electrical Power Distribution 
Company were opened this week in Cardiff, and in honour of the 
event a large number of the principal industrial and railway 
leaders were invited on Tuesday evening to a gathering, presided 
over by Mr. Mark Robinson, managing director of Messrs. Willans 
and Robinson. Thetone of the speeches made was highly favourable 
to the ——. and at the conclusion the Chairman stated that 
he thoroughly believed that in time to come important works like 
those of the Dowlais Company, as well as railways like the Taff 
Vale Railway, would be run by electrical power. 

The Merthyr Electric Railway was visited by the Government in- 
spector this week, and in the course of a few days will begin running. 
Specifications now out for the electric installation at Cardiff 
indicate three engines, developing practically 675 horse-power 
each, and thirty-five cars will be ommnaree. I note that the 
proposed Harbour Trust for Newport is still under discussion. 


Tin-plate exports this week from Swansea are preparing for 
Russia, America, Chinese ports, Mediterranean ports, Lisbon and 
Opporto, Reval, Hamburg, Holland, Belgium, and France. Last 
week the total shipment was only 30,264 boxes, receipts from 
casa 41,014 boxes, so that present stocks now stand at 86,811 

xeS. 

Mid-week on ’Change, Swansea, the attendance was large, and 
the discussion concerning the outlook of the American ‘‘ combine ” 
animated. It was reported that inquiries for finished iron and 
steel were increasing, sales being made in merchant bars, angles, 
&c., and make of tin bar improving, a confident opinion being 
expressed at the suspension or discontinuance of American make, 

tocks of pig iron are reduced toa lower point than for many 
ears past, the whole only representing 134,000 tons, including 
ematite, 25,243 tons. It is thought that the cost of production 
is declining more quickly than the price, which is slightly better. 
Glasgow warrants are at 53s, 9d., bs. 84d. cash ; Middlesbrough 
No. 3, 46s. 3d. ; hematite warrants, 58s. 8d. Welsh bars, £6 lis. 
to £6 17s. 6d. ; angles at usual extras. Sheet iron, £7 12s. 6d. to 
£7 15s. Steel, £7 10s. to£7 15s, Bessemer steel tin-plate bars, 
£5 5s. ; Siemens best, £5 5s. Steel rails, heavy sections, £5 15s. to 
£5 17s. 6d. ; light, £6 15s. to £6.17s, 6d.; sleepers, &c., according 
to specification. Tin-plates: Bessemer steel cokes, 13s. to 13s. 3d.; 
Siemens coke finish, 13s. to 13s, 6d.; ternes, per double box, 28 by 
20 C., 24s., 25s., to 26s. 6d.; best charcoal, 14s. to 14s. 6d. Big 
sheets for galvanising, 6ft. by 3ft. by 30 g. per ton £8 15s. to £9; 
finished black plate, £8 10s. 6d. to £9 f.o.t. Block tin, £116 2s. 6d. 
to £113 17s. 6d.; spelter, £6 15s.; lead £1315s. Copper, Chili 
bars, £70 5s. to £70 15s. Iron ore, 14s. 6d. to £15s. 6d. Cardiff 
and Newport: l4s. to 14s. 6d. At the Duffryn Works, Morriston, 
three mills were started Tuesday ; two will follow next week. All 
the mills are now working .in district except Beaufort. Villier’s 
mills, Briton Ferry, are going well. 

Latest Swansea coal prices this week were as follows :—Anthra- 
cite, finest hand-picked, 20s. to 22s.: seconds, 15s. to 16s. ; best 
iarge 13s. 6d. to 14s. Red vein, 10s. to 11s. ; rubbly culm, 4s. 6d. 
to 5s. ; steam, 16s. 6d. to 17s. 6d. ; seconds, 14s, 6d. to lis. 6d. ; 
bunkers, 10s. to 10s. 6d. ; small, 5s. 6d. to 6s. 6d. ; house coal, 
No. 2 Rhondda, 13s. 6d. to 14s. 6d. ; through, 10s. 6d. to 11s. ; 
small, 5s. 6d. to 6s. Patent fuel, 14s. to 14s. 6d. Coke, furnace, 
lds. 6d. to 15s. ; best foundry, 18s. 6d. to 21s. 

Freight market, Cardiff, firm, aap 2 for the Plate. 

a refineries, Swansea, are busy ; sulphate of copper works 
brisk ; but the refractory ore trade is rather quiet, as shown by 
Llansamlet Lower Works, though a revival is very probable. 

Good work was shown at Barry Dock on Saturday in the loading 
of the Gatesgarth. Loading was begun at 3 p.m., finished at 7, 
and the vessel left the same evening with ‘ tons ‘o and 
bunkers. Lilanelly continues to indicate improvement. Duri 
the month of February 55 vessels paid dues, as compared with 4 
in January. The imports amounted to 6887 tons, or an increase 
of 1841 tons over January. The exports 11,625 tons, as compared 
with 11,039 for previous month. 

The death of Mr. Moses Rowlands, of Dare Colliery, Penygraig, 
Rhondda, is recorded. 


NOTES FROM GERMANY. 
(From our own Correspondent.) 

DULNESS increases on the iron market over here, and in many 
branches the condition is worse than it has been for several years. 
The depression in all the iron and steel trades causes a general and 
steady downward movement in quotations, and there is no telling 
where this will end, as prices have evidently not touched bottom 
yet. Rhenish-Westphalian works have, here and there, been under- 
quoted by Silesian workers, the latter selling at ridiculously low 
prices. To Poland and to Eastern Russia bars have been sold from 
Silesia at M. 127 p.t. free Kinigsberg, which is equal to about 
M. 113 p.t. free at works. English competition is very keen in 
Silesia ; quite recently English forge pig has been disposed of in 
that district at M. 77 p.t. free place of consumption. At a meet- 
ing of the Billet Convention, which took place on the 6th of the 
present month, it has been resolved that export bounties should 
also be paid in the second quarter of the year. 

In the manufactured iron trades hardly any business was done 
upon the week, and it need not be added that the position of prices 
is worse than ever. 

Fairly good accounts are given of the German coal trade, all 
sorts of coal meeting with active demand. In February of present 
year deliveries of coal and coke in the Ruhr district amounted on 
3,732,680 t., against 3,697,360 t. in the corresponding month last 

ear; in the Saar district 544,390 t. were delivered, against 

57,110 t.; in Silesia, 1,395,100 t., against 1,399,650 t.; and in the 
three districts together 5,672,170 t., against 5,654,120 t. for the 
same month in the year before. 

There has been a fair demand experienced for tank and boiler- 
plates in Austria-Hungary, and the slight improvement felt in 
previous weeks is, to all appearance, not a passing one. Girders, 
too, are in improving demand, and increasing employment has 
likewise been noticed in the machine and engineering trades. 
Hungarian export has been improving during the last few weeks ; 
2000 t. rails and load-wagons oon quite recently been exported 
by the Government ironworks to Messina and Palermo, vi@ Fiume, 
and further shipments in rails and wagons will shortly take place. 

A slackening off in the demand for both pit and brown coal is 
felt on the Austro-Hungarian coal market. Prices are weak. 

Inquiries have been coming in ary A freely on the Belgian iron 
market, but there is very little actual business done, and the want 
of employment at the shops and factories is causing a good deal of 
trouble to the makers. Belgian ironmasters continue to blow out 
or damp down their blast furnaces. Athus, Sud du Chatelineau, 
and Mencheret have each blown out a blast furnace, and there is 
talk of the ‘‘ Povidence Belge” contemplating the damping down 
of their two last blast furnaces. Only the two most important 
companies of the Litge district, Cockerill and Ongrée, possessing 
collieries of their own, continue to work se, Sno gg On 
foreign account only a very poor business has been done by Belgian 
makers, German firms have been offering girders at 11If. p.t., 
f.o.b, Antwerp, and have thereby secured, in a number of cases, 
the orders that had been competed for by inland works, Prices 
as well as the general tone of the Belgian iron market could not 
possibly be more depressed than they are at present. 

On the 12th of the present month the first tenderings for the 
supply of coal for the Belgian State Railways will take place, but 
the lots that are to be given out are much smaller than last year, 
which may perhaps be due to the fact that the Government ex- 
pects prices to move still further downwards. It is proms 
anticipated that the prices asked at the above-mentioned tender- 
ings will be about 2f. p.t. lower than the current list rates, viz., 
14f. to 15f. p.t. for medium sorts of engine coal, which would 
mean a decrease of 5f. to 6f. p.t. against the prices quoted at 
ye tenderings. 

he following figures given eo Rhenish- Westphalian Gazette 
show the production of coal in Belgium to have been, during the 
first two quarters of 1900, 11,740,060 t.; in the last two quarters of 
the same year 11,612,292 t. were produced ; together 23,352,352 t., 
against 22,072,068 t. in 1899—increase in output being 5°8 per 
cent. for 1900. Stocks of coal at the end of the year amounted 
to 485,166 t., against 401,300 t. at the end of June, and against 
301,510 t. at the end of 1899, 

The production of foundry pig in Belgium was 1,018,507 t. for 
1900, against 1,024,576 t. in 1899; output of forge pig was 
362,252 t. for 1900, against 475,198 t. in 1899, — the first 
two quarters of the year now past 197,730 t. forge pig have been 


produced, against 236,448 t. in the first two quarters of 1899 ; 
during the last quarters of the year output has been decreasing 
strongly, 164,522 t. having been produced in 1900, against 238,750 t. 
in 1809, The Belgian steel works have likewise produced much 


less in 1900 than in the year before. In cast steel, ingots, &., 
731,249 t. have been produced in 1899, while in 1900 only 654,827 7 
were produced, 262,770 t. falling to the first two quarters, and 
292,057 t. to the last two quarters of 1900. Output in plates, 
sheets, and rails went down from 633,950 t. in 1899 to 564,056 t. in 
1900, 307,850 t. falling to the first two quarters, and 256,206 t. to 
the latter quarters of 1900, 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal: For best descriptions prices are firm, but seconds 
and smalls are easier. House coal remains unaltered. Exports for 
week ending 9th were: Coal, foreign, 46,397 tons ; coastwise, 
12,786 tons. Imports for week ending 12th were: Pig iron, 2330 
tons ; iron ore, 1930 tons ; pitwood, 5436 loads. 

Coal: Best steam, 15s. to 16s.; seconds, 14s. to 14s. 6d.; house 
coal, best, 18..; dock screenings, 63.; colliery small, 5s. to 5s. 6d. 
Pig iron: Scotch warrants, 53s. 7d.; hematite warrants, 58s, 2d.; 
Middlesbrough, No. 3, 46s, 2d., f.o.b. Cumberland prompt. Iron 
ore: Rubio, 14s. to 14s, 6d.; ''afna, 15s, 6d. Steel: Rails, heavy 
sections, £5 15s, to £5 17s, 6d.; light ditto, £6 15s, to £6 17s. 6d., 
f.o.b.; Bessemer steel tin-plate bars, £5 5s.; Siemens steel tin-plate 
bars, £5 5s., all delivered in the district, cash. Tin-plates : 
Bessemer steel coke, 13s, to 13s, 3d. nominal ; Siemens, coke finish, 
14s, 3d. to 13s, 6d. nominal. Pitwood, 17s. 6d. to 18s. ex ship. 
London Exchange Telegram: Copper, £70; Straits tin, £117 10s, 
Freights : Steady. 


TRADE AND BUSINESS ANNOUNCEMENTS 


WE hear that the ‘‘ Octopus” automatic lubricator patents and 
business have just been sold by the Peterson-Stephens’ Engineering 
Company, of Newcastle, to Benjamin R. Vickers and Sons, of 
Leeds, 

THE Westminster Engineering Company Limited, late of 29, 
Regency-street, Westminster, informs us that new works have been 
taken at Victoria-road, Willesden Junction. The West-end office 
is at 16, Davies-street, Berkeley-square. 

Major A. H. Wolley-Dod—late R.A.,—until recently of the 
Royal Arsenal, Woolwich, has obtained an important appointment 
with Hadfield’s Steel Foundry Company Limited, Sheffield, and 
will represent their interests in connection with war material, 
including projectiles of ali kinds, 


CATALOGUES, 


Gandy Belt Manufacturing Company, Limited, Seacombe, 
Cheshire.—Price list of belting. 

The Vauxhall Ironworks Company, Limited, Wandsworth-road, 
London.—Illustrated circular of the Vauxhall-Rossiter patent 
short-stroke engine. 

W. Giinther and Sons, Oldham. Sixth edition turbine cata- 
logue.—This edition describes fully the leading types of turbines 
of the most modern construction. It is a highly creditable pro- 
duction in every respect. 

Wheeler Condenser and Engineering Company, Queen Victoria- 
street, London. Illustrated catalogue of condensers, feed-water 
heaters, cooling towers, evaporators, and sugar apparatus,—The 
book is well got up, and the illustrations leave nothing to be 
desired in quality. 

Siebe, Gorman, and Co., Westminster Bridge-road, London. 
Illustrated catalogue of diving apparatus, diving bells, rock drills, 
salvage pumps, exploders, and other submarine appliances.—The 
producers intended this catalogue to be the most comprehensive 
reference book of submarine appli which has been published. 
In this respect they have probably succeeded, The book is ren- 
dered particularly interesting ef the reproduction of some admir- 
able photographs relating to submarine work. 

The Dermatine Company, Limited, Neate-street, Camberwell, 
London.—The productions illustrated and described in this cata- 
logue are made of a material called Dermatine, a manufactured 
material which, with all the valuable characteristics of the best 
gutta-percha, can stand heat and cold, and according to the 
makers, is superior to caoutchouc wherever flexibility without elas- 
ticity is desired. The special feature of the pamphlet consists in 
the maps showing the areas throughout the world where raw 
rubber is collected. 


SovtH WALES AND MONMOUTHSHIRE CoALOWNERS’ ASSOCIA- 
TION.—At the annual meeting of the South Wales and Monmouth- 
shire Coalowners’ Association, held on Tuesday, Mr. William 
Jenkins, of the Ocean Collieries, was elected chairman, and Mr. J. 
Boyd Harvey, of Nixon’s Navigation Company, vice-chairman. 
During the past year nine collieries were received into member- 
ship, bringing the total of colliery companies embraced in the 
association up to seventy-six, representing about 80 per cent. of 
the total output of the coalfield. The output of the collieries in 
the association last year was 31,392,853 tons, and estimates fur 
the ensuing year assured an output of 32,711,538 tons, being 
an increase in the amount assured of 585,342 tons, as compared 
with the previous year. 


THE KNOTTINGLEY ExpLosion.—In another place we have re- 
ferred to the explosion of a Lancashire and Yorkshire locomotive 
near Knottingley, not far from Goole. What we have said gains 
emphasis from the account of the results of the explosion as given 
in the Leeds Mercury :—‘ Further details are now to hand con- 
cerning the engine explosion upon the Goole branch of the Lanca- 
shire and Yorkshire Railway on Monday eveni The noise of 
the explosion was plainly heard at Darrington, 34 miles away as 
the crow flies. The driver and stoker were instantaneously killed, 
one being pitched into a field over the hedge on the up-line side, 
and the other being thrown down to the hedge bottom on the 
other side, A portion of the pope way for about 20 yards 
was completely torn up, several of the wagons having sunk into 
the earth. The scene was one of terrible confusion. To begin 
with, strangely enough the engine was only just off the metals, the 
tires resting barely clear. Neither was the tender, which was in 
front of the engine, derailed, but the engine boiler was lifted some 
25 yards into the field adjoining on the north side. The embank- 
ment runs up to some 10ft. above the level of the field, and the 
telegraph poles are fixed from the bottom of the embankment; bat 
the force of the explosion was sufficient to lift the boiler clean over 
the wires and deposit it some 25 yards away, making deep dents 
in the earth where it struck. Parts of the engine and boiler were 
strewn about, and the whole field was full of sleepers, pieces from 
the shattered wagons, iron castings, &c., for 50 or 60 yards, while 
the smoke-box was embedded in the earth. The engine dome 
casting was quite 100 yards away, along with two long pieces of 
copper and lead piping. One wagon was half overturned on the 
up-line, but the down-line upon which was the train—composed of 
coal wagons, full, from Glass Houghton—was completely wrecked. 
There were fifty-two loaded wagons on the train, and of these 
twenty-four were derailed and damaged, most of them severely, 
belonging to the Continental Shipping Company at Goole, the 
colliery, and David Logan, of London.” 
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AMERICAN NOTES. 
(From our own Correspondent.) 

New York, March 5th. 
THE latest surprise in the American steel 
trade is an advance in prices extending 
over nearly all lines. Further advances are 
threatened. Unexpected demands have been 
made, and unlooked-for requirements have 
opened up in all markets, but when these advances 
are understocd it is found they do not seriously 
affect a great deal of the business in sight. Prices 
have been already made on a large amount of 
material for delivery at old prices. Billets can 
be had only at 1°50 dols. over recent quotations. 
Mills are well sold up. Pig has gone up 25c. to 
50c. in the West and South. Steel sheets are 
3 dols. to 5 dols. per ton higher, and bar iron 
1 dol. to 2 dols. higher. Bessemer has been 
marked up to 14°50 dols, at furnace, and foundry 
irons have increased in price. A very heavy 
tonnage of plates and structural material has 
been placed during the past few days, estimated 

at over 60,000 tons. Steel bars are particularl 

active, and buyers of sheets can neither get stoc 
as fast as they want it nor get orders placed as 
they wish. Skelp iron has advanced 3°00 dols. 
r ton, and demand is urgent. Tubes are in 
very great demand, and all capacity is over-sold. 
The Southern Steel Mills, Alabama, are selling 
their productions as fast as turned out, and 
capacity is to be extended. The European trade 
is satisfactory, and large orders are in the way 
of being placed. The reasons for this apparently 
unanticipated expansion in demand are not hard 
to find, looking backwards. Of course, the disturb- 
ances to which the trade has been subjected by 
the negotiations for change of ownership and 
management have much to do, but the legitimate 
demand is heavy. For as much as a year buyers 
have been taki only what they wan on 
account of declining prices or the fear of them. 
Recently preparations have been made for the 
1901 season, and a great increase in work has 
been shown. The railroads are very heavy 
customers, rr for bridge material, and 
they need to be. The structural mills are next 
to the rail mills in volume of business on books. 
Next to these come the plate mills. The skelp 
mills are well sold ahead, and the mills turning 
out steel and iron Lars have all they can handle. 
Steel and rail makers will soon reach 2,000,000 
tons for this year’s delivery. The rush has only 
begun, and the advances made in prices will not 
lessen anxiety to make sure of supplies. The 
great combination has completed its terms, and 
these are now before the stockholders for con- 
sideration. In four or five weeks the new 
management will have taken hold, and the new 
departure will be watched with the deepest 
interest. There are many large and well- 
managed corporations on the outside, and more 
are coming along. The Cape Breton plant, with 
its enormous advantages, will be in position to 
command trade. The new concern enters upon 
its existence with a heavy load in the way of 
common stock, A one in copper is talked 
about in some quarters. The American Smelting 
and Refining Company may soon encounter a 
competition. It does a business of 75,000,000 
dols. a year. Net earnings for year ending 
October 31st, 4,500,000 dols.; succeeding 
months, 1,200,000 dols. Congress has appro- 
riated 5,000,000 dols. towards the St. Louis 


Exposition, to be held in 1903. The money 
markets are easy, and money is abundant in all 
markets. Busi is stimulated within safe 


bounds by this abundance and the low rates 
prevailing. Congress has adjourned, leaving 
a great deal of unsettled business, but the wheels 
of industry will revolve as usual, 


LAUNCHES AND TRIAL TRIPS. 


YEOMAN, cargo boat ; built by, Wood, Skinner, 
and Co., Bill Quay-on-Tyne ; to the order of, 
Fisher, Renwick, and Co.; dimensions, 230ft. 
long, 31ft. 6in. broad, moulded depth 17ft.; 
engines, triple-expansion ; constructed by, North- 
Eastern Marine Company, Limited ; 
attained 114 knots ; trial trip, Febru- 


mean s 
ary 25th. 

HENDONHALL, single deck, with p bridge 
and forecastle; built by, Irvine’s Shipbuilding 


and Dry Docks Company, Limited ; to the order 
of, Sir C. Furness, M.P., for the West Hartlepool 
Steam Navigation Company, Limited; dimen- 
sions, length 360ft., breadth 47ft. 9in., depth 
30ft. 2hin. ; to carry, 0,000 tons cargo ; engines, 
triple-expansion, 25in., 40in., 66in., by 45in. 
stroke, pressure 150 1b. ; constructed by, Richard- 
sons, Westgarth, and Co., Limited; built to 
Lioyd’s highest class ; has double bottom on the 
cellular principle for water ballast ; trial trip. 

Nv™Mip14, steel screw sister ship to the Assyria; 
built by, David and William Henderson and Co., 
Limited ; to the order of, the Anchor Line (Hen- 
derson Brothers), Limited, Glasgow ; dimensions, 
470ft. long: 55ft. broad, by 33ft. depth ; gross 
tonnage, ; &@ mean speed of 13 knots on the 
measured mile ; trial trip, March 2nd. 

ARaB, steel screw steamer ; built by, Robert 
Stephenson and Co., Hebburn ; to the order of, 
Fawcit Steamship Company, W. Hartlepool ; 
dimensions, length 373ft. 6in., breadth 40ft., 
depth 20ft. 6in.; engines, triple-expansion, pres- 
sure 1601b.; constructed by, Richardsons, West- 

arth, and Co., Limited; classed 100 Al at 
loyd’s, and of single-deck type with cellular 
double bottom ; launch, March 5th. 

MATTEAWAN ; built by, Joseph L. Thompson 
and Sons, Limited, Sunderland ; to the order of, 
T, Hagan and Sons, of Bristol and New York ; 
dimensions, 335ft. 9in., 48ft., 26ft. 10in.; to carry, 
cattle; engines, triple-expansion, 24in., 40in., 
66in., by 45in. stroke, pressure 180 1b.; con- 
structed by, Blair and Co., Limited, Stockton-on- 
Tees ; built to Lloyd’s highest class on three-deck 
rule; water ballast provided for by cellular 
double bottom ; launch 5th March. 

CHELTENHAM, turret type; built by, W. Dox- 
ford and Sons, Limited, Sunderland; to the 
order of, Galbraith, Pembroke, and Co., London ; 
dimensions, 342ft. 3in. long, 46ft. 6in. beam, and 
27ft, 5hin. deep ; to carry, 6000 tons deadweight ; 
triple - expansion, 24}in., 4Qin., and 

in., by in, stroke, pressure 180 1b.; con- 


structed by, same builders; the trial was satis- 
factory in every respect ; trial trip, lst March. 

WILDENFELS, steel screw steamer; built by, 
Wigham Richardson and Co., Limited ; to the 
order of, The Deutsche Dampfschifffahrts 
Gesellschaft Hausa, of Bremen; dimensions, 
430ft. long and 55ft. beam; to carry, cargo; 
engines, four-crank quadruple-expansion, on the 
Yarrow, Schlick, and Tweedy system; con- 
structed by, Wigham Richardson and Co., 
Limited ; launch, March 5th. 


THE PATENT JOURNAL. 
Condensed from es Oficial Journal of 


Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


28th February, 1901. 


4268. WHEeeLparrows, D. Littlewood, Manchester. 

4269. CLutcu F. J. Gillibrand, Liverpool. 

4270. Woven Fasrics, J. A. Schofield and P. Dearden, 
Keighley. 

4271. Fryino Fisu, J. 8. and L. H. Stocks, Leeds. 

4272. Repucine CaupE ARGILLACEOUs MareRIA_s, J. 
O. and J. 8. Nicholson and E. Cammiss, Newcastle- 
on-Tyne. 

4278. PLate Benpinc Macutyes, J. Crow, Glasgow. 

4274. Rotary Cuttivators, J. Scott, Glasgow. 

4275. Rotary Piovens, J. Scott, Glasgow. 

4276. Steam Generator, R. H. M. Taylor, Liverpool. 

4277. Spray Carpuretter, V. J. Ashby, 
Towcester, Northamptonshire. 

4278. Macuines for Tappina Nots, T. M. Anderson, 
Manchester. 

4279. Dvginc Apparatus, J. C. Hamer, Manchester. 

4280. Dyginc Apparatus, J. C. Hamer, Manchester. 

4281. ToweL, E. Cumming, London. 

4282. for Cross Winpine Spoois, Actien- 
gesellschaft vormals J. J. Rieter et Cie., Man- 
chester. 

4283. Hoops for Psramsucators, H. V. Baker, 


ndon. 

4284. Bearines for SHarrs or Spinpixs, J. Farley, 
London. 

4285. Kerpine Insects from Foop, R. J. Jefferies, 
London. 

4286. Woven Fasrics such as H. W. Smith, 
London. 

4287. Butt Doc Paint Remover, F. J. W. Nicholls, 
Plymouth. 

4288. Pygeumatic Tires fur Bicycies, P. Mitchell, 
Sheffield. 

4289. Improvep Button Fasreyers, W. P. Johuson, 
London. 

4290. Mica InsuLation for ELectric Apparatus, The 
British Thomson-Houston Company, Ltd.-(C. F. 
Peterson, United States.) 

4291. Games, J. A. Jost, London. 

4292. Air Pumps, E. Schwickert, London. 

4293. Pozzig, 8. A. King and J. Hutchinson, 
London. 

4204. Ornaments for CziLinos, G. Brewer.—(A. Remy, 
Belgium.) 

4295. Fioors, &c., R. W. McDonald, 

ndaon. 

4296. Worp Apvertisinc Compgrition, A. J. Rawlin- 
son, London. 

4297. Sree., F. W. Harrison, London. 

4298. Propettinc Macuine for Satine and other 
Vessets, H. W. Fawcus and J. C. Spence, London. 
4299. Tapes, &c., H. T. Sidway, 

London. 

4300. Recor, Apparatus for Guns, C. P. E. Schneider 
and J. B. G. A. Canet. London. 

4301. Improvep Foop Preparations, A, E. Cressall, 


London. 
4302. — INCANDESCENCE MantTLEs, W. MacKean, 
udon. 
4303. Tarkap from J. Imray. 


—(B&. Bronnert, M. Frémery, and J. Urban, Ger- 
many.) 

4304. Propucinc Decoratep Fasric, E. Roussel, 
London. 


4305. Tipat Motor for Ececrricat Enercy, R. W. 
Derbyshire, London. 

4306. Praintinc Macuing, J. G. N. Abbott and G. H. 
Smith, London. 

4307. Bott Fasrgn1no, 8. 8. Jamieson and C. J. Martin, 
London. 

4808. Sunstirure for Cork, C. J. R. Le Mesurier, 
London. 

4309. Panoramic Apparatvs, B. J. B. 
Milis.—(4. and L. Lumiére, France.) 

4310. ALKALINE SupERPHOSPHATE, R. Burnard, 


London. 

4311. RarLway Brakes, A. Duppler and A. Green, 
London. 

4312. Forcine Macuriygs, C. D. Rice, London. 

4313. Invoice Form, G. J. V. Gold and L. Schwabe, 
London. 

4814. H. H. Lake.— 
(N. F. A. Dreyer, Norway.) 

4315. Frigs, L. Berger, London. 

4316. HarpeNING PLaster Supstances, J. L. Kessler, 


London. 

4317. Liguip Door Cuecks, J. and P. E. Nordqvist, 
London. 

4818. Picks, J. Shone, Liverpool. 

4319. Preventine Tinks Puncrurine, J. R. Rowland, 


London. 

Enve.orss, E. T. Saunders, Dudley, Worcester- 
shire. 

4321. Superueaters, G. Diirr, London. 

4822. G. Diirr, London. 

4323. Manuracturg of Cyanoczn Compounps, E. R. 
Besemfelder, London. 

4824. Hoox-anp-Eve T. de Q. Richardson, 
London. 

4825. Cuurnine Mixx, F. Salis, London. 

4326. Propuctnc a CELLULOID Supstanceg, E. Fiihl, 
London. 

=. Grain for Mattinc, E. 8. Beaven, 


ndon. 

4828. Grinptinc Macuing, B. Bemetzricder and O. 
Becker, London. 

4329. AppLYING CoLours to ADJACENT AREAS, J. P. 
Rudolph, London. 

4830. INCANDESCENT E.ectric Lamps, H. J. Dowsing, 
London. 

4831. AtracuMENTs for DenTaL Too.s, W.C. Rothkranz, 


London. 
4832. Ciip for Hotpina Comss on Carps, A. Aufholz, 


mdon. 
4333. Disues, A. E. Newton and W. E. Hutchinson, 
London. 

4334. Wrappers, J. Dobson, London. 

4335. E. Zierenberg, London. 


lst March, 1901. 

4386. STRENGTHENING Boxgs, J. W. Claughton and J. 
D. Foxon, Sheffield. 

4837. SToppInc-pLack InpicaTor, J. B. MacKenzie, 
Bradford. 

4388. SuspenpeRs for Dresses, D. L. Donaldson, 
Glasgow. 

4839. Carryina Device for Cycies, H. G. Turner, 
Coventry. 

4340. Jornt Connections for Bepsrsgaps, J. Richards, 
Manchester. 

4841. Beast Hotpgr for SLAvcHTER-HOUsEs, H. Wid- 
dowson, Manchester. 

4342. SELr-GRIPPING Hook, F, Beech, 
Manchester. 


4843. SicuT-TEsTiInc Apparatus, J. H. Sutcliffe, 
London. 

4344. WeLpinc WIRE H. J. Welding, 
Liverpool. 

4845. SypHon Tap, C. 

4346. Brttianp Cur, W. Newton and J. H. Browne, 
Newcastle-on-Tyne. 

4347. Moutu for Borries, G. R Adams, Watford. 

4348, Ser-actinc VENT G. R. Adams, Wat- 


GUARDS, 


‘ord. 
4349. VaLve, J. Westley, Manchester. 


4350. IncaNpEScENT Gas Burners, W. Green, Bir- 
mingham. 

4351. GENERATING ACETYLENE Gas, 8. and J. Dawson, 
Birmingham. 

4352. Encines, G. W. Sutcliffe, Whingarth Marple, vii 
Stockport. 


4353. ROLLABLE PHorocraPH Fiim, C. W. McLaughlin, 
Newark. 

4854. Lamps, M. Hepworth, J. A. Smethurst, and E. 
Whyman, Manchester. 

4855. Bortinc and F.urps, Z. Holden, 
Manchester. 

4356. Bar for Bicycte Frames, L. J. D. Peckover, 

4357. Groovine Enps of Sree, F. Marwood, Stockton- 
on-Tees. 

4358. Domestic WasHInc Macuisg, H. C. Longsdon, 
Keighley. 

4359. MANUFACTURING FoppgR from Pgat, H. Born- 
traeger, W. Wagner, and F. Sahlfeld, Birmingham. 

be Makinc Boots, P. M. Matthew, 


gow. 

4361. MANUFACTURING ToBacco Poucugs, E. P. Stephen- 
son, Manchester. 

4362. ArTicLE of Wear, A. H. Moore and J. Tatton, 
Manchester. 

4363. Fur. Economisine, H. and F. Hurlbutt, Llwyn 
Offa, near Mold. 

4364. Pianos, W. Midgley, Bradford. 

4865. Biottine Paper, E. J. C. Christie, Colinton, 
Midlothian. 

4366. TRoLLey Pores of Cars, C. R. Bellamy, 
W. J. Turner, and D. R. W. Hardman, Liver- 


pool. 
4367. Wes Printinc Macuines, T. L. Whitehead, 
Manchester. 
.  DirPERENTIAL and RkvERSING Gear, J. H. 
Mitchell, Glasgow. 
4369. DeracHaBLe Currs for Buovusgs, J. Carter, 


G Ww. 
4370. Layinc Pavements, I. Etrich, Charlottenberg, 
near Berlin. 
— for Woop Fescixe, J. Lovegrove, 
ndon, 
SkEwERING Stoppers of Botries, E. O. Adams, 


mdaon. 
4378. Heatinc Raitway Carriaces, C. Reinhold, 
London. 
4374. Time Recorpers, W. M. Liewellin, Bristol. 
4375. Treatment of Gotp Orgs, W. Pethybridge, 


London. 
SULPHIDE W. Pethybridge, 
London. 
4377. Errectinc Compustion in Ort Stoves, W. East, 
Birmingham. 
4878. Dravout of Fivugs, W. Ripper, 
Sheffield. 
Sappies for Dravcur Animas, J. Firth, 


mdon. 

4380. SpORTSMEN’s PRoTectine Dress, E. A. Feldmann, 
London. 

4381. Beer, F. Palliser, London. 

4382. Breakinc Exxctric Circuits, C. C. Hewett, 
London. 

4383. ExpLosive or Morors, E. B. Badcock, 


on. 
4384. Gas TorBInE Power Mortor, J. T. Blanchard, 


mdon. 

4385. Too. Baes, A. Minshull, London. 

4886. Propuctnc JacquaRp Carps, O. Zerkowitz, 
London. 

4887. Mercury Taomps, F. de Mare, London. 

4388. Propucinc xecrric J. Courtier, 
London. 

4389. Water GaucE CLEANING Devices, A. Krapacek, 
London. 

4390. H. Edenborough, London. 

4391. TrEeaTiIne Orgs, J. C. Butterfield, London. 

4392. COIN-FREED AUTOMATIC A. Marsden, 


4393. DistiLLine Liquips, E. Edwards.—(Krawschwitzer 
Thonwaarenfabrik fiir Chemische Industrie vormals 
Ludwig Rohrmann Actien-Gesellschast, Germany ) 

4394. Partour Game, R. Cummins, London. 

4395. Licutine Gas, H. Borchardt, London. 

4396. Snips’ Davits, H. H. Lake.—(H. M. Nourse, 
United States.) * 

4897. Apparatus, K. Frohnhiiuser, 


mdon. 
4398. InpicaTiInc of Venicies, C. B. Burdon, 


ndon. 
4399. Lemon SqueEzer, C. Chambers and J. D. Prior, 
Birmingham. 


4400. FIRE-EXTINGUISHING Apparatus, C. S. Madan, 
London. 
4401. Ececrric Heater for Liquips, T. K. Bellis, 


London. 

4402. ApverRTisiInG Errects, J. Locke and Display and 
Novelty Advertising, Limited, London. 

4403. Cyanipes, E. C. Rossiter, H. W. Crowther, and 
G. 8. Albright, London. 

4404. Paper Boxes, R. Moore, London. 

4405. IncANDESCENT Gas Lamps, S. Booth, London. 

4406. Device for Topacco Piezs, R. 8. Nicholson, 
London. 

4407. PaotoorapHic Apparatus, W. O. Stanley, 
London. 

4408. WATER-DISCHARGING Apparatus, W. P. Thomp- 
son.—(L. Lebowitz, France ) 

4409. Enorngs, W. R. Fleming, London. 

4410. Curtine and Treatine Prat, L. Galecki, Liver- 


pool. 
4411. and Apraratvs, E. Réssler, 
Liverpool. 
4412. Curtain Cup, E Rossler, Liverpool. 
4413. Temperatures, T. Oddy and F. 
Foster, Manchester. 
4414. Cigar Cutters, E. A. Willard, London, 
4415. Macazing Swmait-arms, O. H. Edwards, 


mdon. 

4416. ASCRERTAINING LeNoTH of CLoTH, C. H. Simons, 
London. 

4417. Connectinc Trucks to Castes, J. Parker, 


ndon. 
4418. Steam Packie, J. M. Robson, 
mdon. 

4419. Srgam Borxers, A. Spencer, London. 

4420. Propuctne Fitms on Guass, J. E. Reynolds and 
C. R. Grubb, London. 

4421. Hotper for DisPLayIne Protocrapss, J. Melling, 
London. 

4422. Execrric Batrerigs, C. A. Hussey and 8. G. 
Clarke, London. 

4423. Apparatus for Sotpgrina, H. R. Fry, London. 

4424. HaANDHOLE Cover for Steam GENERATORS, G. 
Duerr, London. 

4425, Hat-FASTENING ATTACHMENT, P. L. Deighton, 
London. 

4426. Borrtzs and Jars, C. F. and T. W. Parsons, 
London. 

4427. Hypravtic WEIGH - BRIDGE, J. H. Apjohn, 


mdon. 

4428. IscanpgsceNT Lamp ATTACHMENT, H. Fried- 
linder, London. 

4429. ELectric Storace Batrerres, F. M. Chaplet, 


ion. 

4430. Form of for the L. A. Walkington, 
London. 

4431. Kitxs, R. Thomson, London. 

4432. Gas Fires, E. W. T. Richmond and H. M. 
Thornton, London. 

4433. RirLe BREECH-LOADING 8. H Bang, 

on, 
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4434. Sargcuarp for Watcues and Cuarns, E. T. 
Lucock, London. 

4435. TaBLe TENNIs-PLAYING Apparatus, J. L. Davies, 
London. 

4436. CuackERED Boarp Games, F. Griffith, Birming- 


ham. 

4137. Wepcz Dovetait Arcu Bock, W. W. Wilson, 
Crewe. 

4438. Preparation for Dressinc Friep Fisn, H. K. 
MacGregor, Glasgow. 

4439. Revo.ivine of Carpinc 
orngs, J. Fairclough, J. Hague, and T. Coates, Man- 
chester. 

4440. Construction of Boirs, A. E. Gandy and UH. 
Stephens, Manchester. 

4441. Textite Fasprics, J. A. Sackville, 
Manchester. 

4442. Gas Encines, J. Eagles, Darlington. 

Devices for W. F. Grew, Coven- 
ry. 

4444. Rotary Enoing, C. Tuckfield, East Molesey, 
Surrey. 

4445. Fire-.icuters, E. Smith, jun., Keighley, 
Yorkshire. 

4446. ManuracTurinc SmokgELEss 8S. Cowper- 
Coles, London. 

4447. SuLpHURIC Acip, 8. Cowper- 
Coles, London. 

4448. Repuction of Meta.s, J. Swinburne, London. 

4449. Suarrs for ANTIFRICTION BeaRincs, J. Holt, 
Birmingham. 

4450. ConnecTixG FLusH Piprgs to WATER-CLOSETS, J. 
West, Sheffield. 

4451. Bextine, J. K. Tullis, jun., Glasgow. 

4452. Axues for Venicies, A. Barr, Glasgow. 

4453. Securine CartTaipegs in Bexts, E. I. Penne- 
father, Bristol. 

4454. Corrack Warmers, H. J. Harvey, Preston. 

4455. SeLF-FEEDER for Printinc Macuines, W. H. 
Clegg, Burnley. , 

Frsrovus Susstances, 8. Taylor, Staly- 

ridge. 

4457. WaTER-wWASTE PREVENTER, J.T. and W. Ward, 
Ealing. 

4458. DistripuTING Macuing, A. and J. Macdonald, 


ow. 

4459. Boat Hooks, W. J. McKenna, 

4460. Boiters for WaTeR Heatinc, W. 
Derby. 

4461. Apparatus for Sreritisinc E. Hilborg, 
Manchester. 

4462. SELF-PROPELLED VEHICLEs, H. 8S. H. Shaw, 
Liverpool. 

4463. Bronzinc CopPeR ARTICLEs, F. G. Faulkner, Bir- 
mingham. 

4464. Automatic CoupLines, D. J. Morgan, Barry, 
Glamorgan. 

4465. Musxetry Instruction Apparatus, P. F. G. 
Christie, Kingston-on-Thames. 

4466. Prorec:10N GARDEN Frames, J. R. Baxter, Man- 


W. Hulse, 


chester. 
4467. Horse, &:., Drinkinc Trovcns, W. Cass1., 
bum 


4468. StaBLe Fittinecs, W. Cassels, Dumbarton. 

4469. Winpow Frames and SasHes, W. OU. Woods, 
Hove, Sussex. 

4470. Carrier for Hose Pipgs, H. D. Fitzpatrick.— 
(J. Jaschik and C. Zure, Germany.) 

4471. Furnaces, E. and J. H. Lones, Bir- 
mingham. 

4472. Goverxinc Marina Enciyes, W. Welbnry, 
London. 

4473. Feepinc Apparatus for Wrappinc Macutngs, A. 
Fo: bes and F. Grover, London. 

4474. Brakes for WHeELED Gun Carriacg, A. Reich- 
wald.—(F. Krupp, Germany.) 

4475. Dereicxs for Steamers, D. F. Macdona‘d, 
London. 

4476. CircutaR Kwyirrinc Macuixgs, W. Tyler, 
London. 

4477. Linxinc and AnaLocovs Macutngs, W. Tyler, 
London. 

4478. Too1H-BRusHES, W. J. Hughston, London. 

4479. AiTacninG to W. A. E. M. Recd 
and A. McB. Townly, London. : 

4480. WALL-PaPER Removers, W. Corps, London. 

4481. Apacus, J. F. Holmes, Lecds. 

4482. Mepicine for Cure of Tooruacue, M. L. Squirs, 
New Zealand. 

4483. ExTINGUISHERS for Lamps, W. E. Archer, London 

4484. PrRevenTinG the ReEFiLuinc cf Borries, 8. I. 
Edge, London. 

4485. Carsuretrers, E. Lisle and G. F. Prew, Londor. 

4486. Sarety Lock, E. J. Hatt, London. 

4487. Macnetic Brake for Morors, J. Bush and M.T. 
Medway, London. 

4488. Baspy WaLker, M A. N. Simonsen, London. 

4489. ELecrro.ytic Ce.is, A. A. Vogelsang, London. 

4490. Org ConcenTRATORS, J. G. Boyes, London. 

4491. ELecrricaL RemepiaL AppLianceg, F. B. Lacy, 
London. 

Score Reoisters, W. MeNath, 


mdon. 
4493. Brusugs, Sir W. G. Armstrong, Whitworth, and 
, Limited, and 8S. M. Murray, London. 

4494. Execrropes, W. P. Thompson.—(Akkumula- 
toren und Electricitéts-Werke Aktiengeselischaft, Ge- 
many.) 

4495. Uritisinc Waste Giass for ORNAMENTS, E. Geille, 
Lo 


ndon. 
4496. PotisHinc WHEEL or Mop, T. A. Hutchinson, 
mdon. 
4497. Trick Carps, A. Davies, London. 
4498. Pumpinc or Insectina Devices, J. Watts, 


Liverpool. 
4499. Stgam and other Pistons, J. Storey, Liver- 


4500. Suower Apparatus for Barus, J. Watkinson, 
Liverpool. 
4501. Switcuss, G. W. Coxson, Birming- 


ham. 
4502. Taps and Vatves, Xc., J. R. Rowsell, Birming- 


m. 

4503. CiGaRETTE and Cicar Hoiper, B. J. Bacon, 
London. 

4504. Divipinc of SweeTmeat, H. Rose, 

ndon. 

4505. DECORATING WEARING APPAREL, F. C. Cooper, 
Eastbourne. 

4506. CRYSTALLISED Sugar, 8. P. Child.—(@. Reynaud, 
France 

4507. Paranuciern, O. Imray.—(The Basle 
Chemical Works, Switzerland.) 

4508. AccumcLaTorR Ptares, H. J. H. Pickard and J. 
8. Evans, London. 

4509. Paste for H.J.H. Pickard and Evans, 


London. 
4510. — for Latugs, J. Lehureau and G. Porcher, 
mdon. 
4511. SoLipiF1ED ALcoHOL, J. Drapier and P. Dubois, 
Londca. 
4512. Arracnments for Fire-Grates, C. Dieterle, 
London. 
4518. CarTripnces for Fire-arms, J. J. Mangon, 


mdon. 
4514. WATER-TUBE STEAM GENERATORS, E. R. Stettinius, 


London. 
4515. Distrigutinc Steam in Enoryes, J. Vorraber, 


ndon. 
4516. Degoporisinc of Barrets, J. F. Hoyne, 
mdon. 

4517. Weicuinec Apparatus, L. Scheffer, London. 

4518. Wrappers for NEWSPAPERS, 
London. 

4519. Rai for Exectric Tramways, C. F. Hengst, 
London. 

4520. OrpNance, W. S. Simpson, London. 

4521. WaATER-TUBE BoitErs, J. Holliday, London. 

4522. Suppiy of Gas for Power Purposss, J. Pintsch, 
London, 

4523. Propettinc in Looms, J. Poyser, 
London, 


Sell, 
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4524. CoNCENTRATING — J. A. Blackall, London. 
4525. Manuractoure of 8. Turowski, London. 
4526. semen Compounps, R. and H. Hawkins, 


London. 
4527. Gas Brackets, F. H. and H. Barwell and H. P. 
Kimberley, Birmingham. 


4th Mareh, 1901. 
4528. Removine Tops of Tix Boxss, E. H. Binney, 


ining 
4529. Guarp for Wuegts, H. F. Neale and J. Smith, 
Liverpool. 
Jorntine of Ececrric Castes, R. Appleyard and 
J. F. Coote, Charlton, Kent. 
4531 Propuction of Picrurrs on Guass, A. Hart, 


ton. 

4532. Sarety Device for Ececrric Wires, A. W. 
Gilbody and D. Robertson, Bradford. 

4533. Trottey Wires, A. W. Gilbody and D. Robert- 
son, Bradford. 

4584. Mepicine Drencurne Bit, R. Charles, London. 

4535. Net Fcoats, H. Mackintosh, Inverress. 

4536. AppLiaNce for Consumine Smoxg, E. Taylor, 
Blackburn. 

4587. W. Dunbar, J. K. and W. Ford, 


4538. , and Sewers, A. W. Cross, 


Birmingham. 
4539. Macuingery for Spinninc Yarys, H. Slater, 
hley. 
overiInec Exectric Wires, F. L. Broughton, 
g 


4541. Gas ‘Licutino, E. M. Goldstraw, 


Derb 

Roiterk and Harrow, G. Welch, 

ub. le 

4543. Srrercninc Sprinc Matrress Surraces, I. 
Choriton and C. 8. Lloyd, Manchester. 

4544. Gas Cooxine Srovgs, S. Simpson, Exeter. 

4545. Gas Merers, 8. Simpson, Exeter. 

4546. Burners for Gas Stovss, S. Simpson, Exeter. 

4547. Gas Cooxine Stoves, 8. Simpson, Exeter. 

4548. VeutcLe Tires, M. Harloe, Seranton, Pa., U.S.A. 

4549. Incanpgscent Extecrric Lamp, A. L. Reinmann, 
Liverpool. 

4550. Lamp for Brcycir, W. A. Staff, Diss, Suffolk. 

4551. Portaste Pocket for HoLpING BALLs, H. C. 
Hawkins, London. 

4552. and Nis, T. Allan, Sunderland. 

4558. Rotter E. Kohler and H. Boven- 
kamp, Germany. 

4554. Fitters, M. J. Adams, Leeds. 

4555. Back Sient for Riries, W. R. Clark, London. 

4556. Fixers, H. Mundlos, London. 

4557. Ver Reerer, L. H. Romer, London. 

4558. AvutomaTicaLLy Stopprnc Locomotives, E. 
Edwards.—(T. Witting and J. Bistriteanu, Rou- 
mania.) 

4559. Mov or BLocxine Lecornas, T. H. Clarke, 
Birmingham. 

4560. AuToMaTICALLY Ratstnc the SKiTTLEs on 
LIARD TaBigs, R. Knopp, London. 

4561. A. Thielscher, London. 

4562. Documents, E. Sinclair, London. 

4563. Pywzumatic Tires, J. Hubbard, Seven Kings, 
Essex. 

4564. Foor-privinc Apparatus, C. Tomlin, London. 

4565. Wargerproorine R. H. Neil, London. 

4566. Srezrinc Gear, H. R. M. Cormery, London. 

4567. Expiostow Morors, H. R. M. Cormery, London. 

4568. Brows Dyssturr, O. Imray.— 
(Farbwerke vormals Meister, Lucius, and Briining, 
Germany.) 

4569. Fett Hats, H. Lewin, London. 

4570. Damprne and Arrixinc Stamps, H. Tzschucke 
and J. K. Engelmann, London. 

4571. IncrEasING ComBUSTION in FurNacegs, J. Apsey, 
London. 

4572. DryInc a Compositions, J. Bates and R. 
Stanley, Lon 

4573. SHowsR came, C. 8. Madan, London. 

4574. BREECH MECHANISM of Firg-aras, H. W. Gabbett- 

ax, London. 

4575. Power Distrisvtion, H. H. Lake.— 
(Compagnie de U Industrie Electrique, Switzerland.) 
4576. Evecrric Furnaces, R. C. Contardo, London. 

4577. Cream Separators, C. Lontic, London. 

4578. Apvertisinc Letrers, J. E. Kittom and A. 
Mackintosh, London. 

4579. Gruxpine Mitts, J. Konegen, Liverpool. 

4580. Grinpine Cement, J. Konegen, Liverpool. 

4581. Perroratinc Paper, W. P. Thompson.—(A. 
Kleinfeldt, United States.) 

4582. Treatina Hams, J. Williamson and T. Tait, 
Liverpool. 

4583. Packunes for Sturrinc Boxes, G. C. Marks.— 
(1. Landauer and F. Bloch, Austria.) 

4584. Drivinc Roap Veunicies, A. Brightmore, 
London. 

4585. Arrester, A. R. Tattersall, London. 

4586. Pammary Barreriss, C. N. Gauzentds, London. 

4587. for Braces, A. Rémpler, London. 

4588. Curtain Suspenpers, E. V. Cox, London. 

4589. VentrLators, J. Barr, London. 

4590. Braces, G. A. A. Rydin and C. A.and W. Acht- 
meyer, London. 

4591. Fitaments for Erecrric Lamps, H. E. Newton. 
—(C. Garner, United States. 

4592. Gear for Varyinc Spreps, R. E. Armand, 
London. 

4593. Perroceum Spreit Lamp, T. Landi, London. 

4594. Trouser Pressgs, E. 8. Doré, London. 

4595. Expiosion Enornes, J. G. Accles and H. W. 
Gabbett-Fairfax, London. 

4596. Firg-arms, H. W. Gabbett-Fairfax, London. 

4597. ELECTRIC DEMAND INDICATORS, A. Wright and 
The Reason Manufacturing Company, Limited, 
London. 

4598. Propuctne HoLttow Metat Hanp ies, B. Baer, 


London. 

4599. Macatxe for Cuttinc Paper, J. T. George, 
London. 

4600. Borino Toots, B. Salzer and G. Walther, London. 

460i. Key Wixp Musicat Isstruments, B. Paris, 
London. 

4602. Fire-craves, 8. O. Ferry, London. 

4603. ImpLemENT for SHARPENING H. J. 

dan.— (R. Schmehlik, Germany.) 

4604. Dryinc and WeicHinc Mareriats, E. Tanzler 
and E. Roessler, London. 

4605. CyciEs, J. Roots, London. 

4606. TRANSPORTING BANANAS, R. R. Blandy, London. 

4607. Moror Enornszs, N. Bravo, London. 
4608. Vatves, J. Y. Johnson.—(The Société Anonyme 
des Etablissements Weyher and Richemond, France.) 
4609. Propuction of CoLourine Marrers, J. Y. John- 
son.—(The Badische Anilin and Soda Fabrik, Ger- 
many.) 

4610. SuLpHuRIC ANHYDRIDE, G. W. Johnson.—{ Verein 
Chemischer Fabriken, Germany. 

4611. Mernop of Opgratinc Turpines, W. Correll, 
London. 

4612. FOLDING Macuines, B. Pahlitzsch, 


n 
ac ‘Lace, J. Cuthbertson and J. E. Dudson, 


Printinc Presszs, W. M. Rockstroth, 

ndaon. 

4615. Sautrine Casxs, P. Mink, Niederzruzheim, near 
Limburg, Germany. 
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4616. Ticket Puncuegs, A. Williamson, Manchester. 
4617. Starn-rop Bracket, R. Hodges and F, Bower- 


man, London. 
for BottLe H. G. Woodford, 


on. 
4619. Pygumatic Tires, E. 8. Herbert, London. 


4621, CrcLe Cranks, J. Eddy and D. B. Donald, 
Penryn, Cornwal}, 


4622, Wixpow Ticket Tas, J. H. R. Sperry, Chelten- 
ham. 
4623, FasTEntne for Sotitarrgs, M. A. Stephens, 


ford. 

4524. Hongy-stortnc Apparatus, R. Hasselhurst, 
Hessle, East Yorks. 

4625. Bur~prna Prers and Watts, J. Wilson, New- 
castle-on-Tyne. 

4626. for Betts, W. Robbins, Newcastle-on- 


for Brass Piarss, E. Sherratt, Man- 


4628. Lupricators, A. F. Cole, Kidder- 
minster. 

4629. Exrractine Ink Bots, J. W. Carmichael and 
J. H. Mowat, Glasgow. 

4630. Assestos Linines for BurLprnes, C. Hitchins, 
Birmingham. 

4631. E.ecrric Stop Mortons of Drawino Frames, T. 
Chadwick, Halifax 

4682. CycLx’ Drivina Gear, J. McCorry and W. Arm- 
strong, Glasgow. 

4633. SELF-FEEDER for Printinc Macuines, W. H. 
Clegg, Burnley. 

Covers for Conpurts, J. Lambert, 


4635. for Maur, W. Ackroyd, 
Halifax. 
4636. DisTRIBUTING Cuecks in Suops, &c., T. Law, 


‘ow. 
4637. Treatine Ore I. E. Kohlmeyer, 
ndaon,. 
4638. Rotary Enorngs, Biowers, &c., J. Gleave, 
Manchester. 
4639. Tramway Pornts, &c., W. A. McKnight, Liver- 
1 


pool. 

4640. Improvep Domestic Heartus, J. Marshall, 
Liverpool. 

4641. Domestic VessEts, A. B. Chapman and 
J. W. Strutt, Ipswich. 

4642. TRANSMITTING ELECTROMOTIVE Force, R. R. 
Harrison, Birmingham. 

4643. TILTING Bracxgts, T. Griffiths and L. Holland, 
Birmingham. 

4644. Reovtatinc Enorye Liqguip Four. Suppty, D. 
Doyle, Redditch. 

4645. STRENGTHENING L. A. Armytage 
and P. N. M. Macdonald, 

4646. INTERNAL J. Southall, 

. Can W. Wyatt, 

Treattne the Sap of TrEEs, E. J. 
R. Anderson, Glasgow. 

4649. FLowgr HoLpER Prx, F. Cazelar, Marple. 

4650. Routers for Corroy SPINNING FRAMES, G. Roper, 
Oldham. 

4651. Gurprine Wire Ropsgson to Barre s, J. Mitchell 
and J. Clyne, Aberdeen. 

4652. WaTERinG Cay, S. Bramall, London. 

4653. FEEDING PRINTING Macurings, J. Bradley and 
M. T. Barber, Manchester. 

4654. Mongy Tits, C. Garrett, Birmingham. 

4655. Dry Seat for Tramcars, &c., W. Norcliffe, 
London. 

4656. of Tupgs, Pipss, &c., J. Steiger, 


C. Christie and 


4657. "Crates, J. Steiger, London. 

So.uTionisinc Apparatus, W. J. Clark, 

4659. Iaprovep Stup for C. W. Rorich, 
London. 

4660. Backs in Position, T. Roberts, 


on. 
4661. Oars, J. A. Robison, 
Lond 


4662. A. Gréaud, London. 

4663. Tires, v. d. 1, London. 

4664. CooLinc Suarts, A. J. Boult.—(F. M. 
Gasparini, Ital 

4665. Siena, W. and W. L. Thackray, 
London. 

4666. Pit Prop, G. Fowler, London. 

4667. Heatrnc Metat, E. Morton and H. W. Robinson, 
London. 

4668. Rotiine MILL, J. G. Hodgson and L. A. Norton, 
London. 

4669. Reverstnc Mitts, J. G. Hodgson, 
London. 

4670. Apparatus for Drititina Rock, L. Durkee, 
London. 

4671. Lockers, H. H. Lake.—(J. S. Meritt, 
United States.) 

4672. Openers for Cans, B. R. Bacon and F. White, 


ndon. 

4673. Brake for Two-WHEELED VEHICLES, H. Harman, 

maon. 

4674. Mowrxc Macurnes, W. East, London. 

4675. Corps for SwircHBoarps and TeLepHones, The 
London Electric Wire Company; Limited, and B. 
Hawke, London. 

4676. an W. A. McAdams and L. B. Sage, 


4677. Sicwmee of Woop Pavements, G. W. Higham, 
London. 

4678. Launcuinc Lirgpoats, W. F. Powers, London. 

4679. Sappiss, E. Allen and the Army and Navy 
operative Society, Limited, London. 

4680. Topacco PIPE CLEANERS, W. A. E. Crombie, 
London. 

4681. Pranorortes, W. G. and E. Munt, London. 

4682. OrnamentTaL Links, G. E. Lancelott, 
Birmingham. 

4683. Ovum, J. Rouse, London. 

4634. Hanpies for Fires, &c., J. H. Morgan, 
London. 

4685. Sprit Cottarsand Hussof Putzeys, J. Lumsden, 
London. 

4686. Fexpinc to TyPEwRITERs, E. Jones, 


ndon. 
4687. Non-stippina Cop and Saucer, F. Eastwood, 


mdon. 

4688. Cow:s, J. R. M. Mallett, London. 

4689. Bearine for WasHinc Macuiygs, W. E. Baker, 
London. 

4690. Rorary Enotnes, 8S. E. Kochendarfer, R. D. 
Hunter, and E. W. Drury, London. 

4691. Bicycte Supports, E. Miller and W. Kitchen, 
London. 

4692. BaLance Pcovons, J. Sanders, London. 

4693. RaiLway SIGNALLING AppaRaTvs, B. E. Stratton, 
London. 

4694. Matcu Boxgs, J. H. Sayer, London. 

4695. RecuLation of Dynamos, F. Strickland, 
London. 

4693. Briquetres, Arpid Ronay, London. 

4697. SicNaLuine Device, A. Jopp, London. 

4698. CARTRIDGE Ho.per, C. F. Greenfield, London. 

4699. Toy Ficures, W. P. Thompson.—(X. Lauter, Ger- 
many 

4700. TROLLEYS for ELectric Raitways, F. W. Leevers, 

jive : 

4701. Lap-weLpEp Tres, M. Byrne, Live 

4702. VaRNIsHEs and Lacquers, E. Hec 
Poulenc, Liverpool. 

4703. Carriacgs, K. Haussner, Liverpool. 

4704. Uritisinc Winp Power, W. P. Thompson.—(7he 
General Pneumatic Company, United States ) 

4705. Taste Games, H. D. C. Pepler, London. 

4706. VentiLatine Device, J. Bright, London. 

4707. INcANDESCENT Gas Manties, W. K. Dickson, 


t and G. 


London. 
4708. Licut Apparatus, R. and K. Otto, 

ndon. 
— and Fireproor Watts, H. Schiffer, 


ndaon. 
4710. Isxstanps, J. D. Shaw, London. 
Goxp, A. R. Shaw and A. Wallace, 
on. 
4712. Gas Enoryes, F. H. Smith, London. 
4713. Sotper, E. E. Neild and F. Campbell, London. 
4714. TRACTION, M. Nietzschmann, 
London. 
4715. Purine Coat, J. Y. Johnson. — Dodge Coal 


Storage Company, United States.) 


4716. Equaisine Space between Larus, P, L. le Due, 
London. 
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Toot Houpgrs, E. G. Strong, Devizes, Wilt- 


re. 
4718. Rorary Morors, H. Smith and A. Howson, 
South Shields. 
4719. Smoxg-consumInc Furnaces, P. H. Bagley, 
Kingston-on-Thames. 
4720. Bractnc Lappgrs, M. P, Hayward, Kingston-on- 
Thames. 
4721. Reraicgrators, J. H. Mann, Kingston-on- 
Thames. 
4722. Mount Cutrers and Trimmgrs, R. E. Evenden, 
Bri ighton. 
Rops for Doors, &c., R. McLellan, 
‘ow. 
4724. Trpprnc Macutygs, C. H. Watson and J. Lang- 
ston, Greenhithe, Kent. 
Printing Macuines, J. Kealey, Stockton-on- 
‘ees. 
4726. Pen, H. J. Cowan, Stockton-on-Tees. 
4727. Cycie CLutcues, W. Radford and W. T. Fisher, 
Coventry. 
4728. up Bunpies with Wirg, C. A. Jones, 
Gloucester. 
4729. Borris Stoppers, J. T. Mayor, Burnley. 
4730. Lamps, R. H. Best, London. 
4731. CyvcLe FREE-WHEEL E. Deeley, Bir- 


= of Preumatic Tires, G. Stowe, Birming- 


am. 

4733. Tarcets, G. H. Hopwood, Manchester. 

4734. Barret Titter, H. Bardsley, Manchester. 

4735. Water Moror, i. C. Spragg, Bristol. 

4736. ee TROLLEY Heaps, E. M. Munro, H. 
Brecknell, and H. I. Rogers, Bristol. 

4737. MULTIPLE Fhe G. Moore, jun., Birmingham. 

4738. Weavine Linen Faprics, R. J. "McKeown and 
a Weaving and Finishing Company, Limited, 

jasgow. 

4739. Damask WEavING, G. Hove, Glasgow. 

4740. en Macuings, T. W. L. Phillips, 
Birming! 

4741. Recuaiae ‘for Sprnnino, G. A. Ryder, J. H. Crab- 
tree, and C. 8S. 8, Manchester. 

4742. VENTILATORS, T. E. Bladon, Birmingham. 

4743. Apparatus for Benpinc CarpBoarpD, W. Craven, 
Manchester. 

4744. Screws and Screw-privers, H. Blamires, Hud- 
dersfield. 

4745. Sarps’ Bertus, Hoskins and Sewell, Limited, 
and C, Johnson, jun., Birmingham. 

4746. Generation of Gas, R. J. Moss, 
Birmingham. 

4747. Cycte Mupevarps, A. H. Mackenzie, T. F. 
Helsly, and J. E. Fitton, Manchester. 

748. Doon Knocxer and Letrer W. H. Fowler, 
Birmingham. 

4749. Spanners, D. Stewart, Glasgow. 

4750. for Currinc Hair, J. H. Robson, 
Nottingham. 

4751. Conpucrors, R. Detert, 

rlin. 

4752. Savery Vatves, R. L. Ross, Portrush, Co. 
Antrim. 

4753. AttacHinc Suspensory Loops to Coats, H. 
Vollmer, Manchester. 

4754. Makino Boots, 8. B. Machin, A. Satchwell, and 
The British United Shoe Machinery Company, Ltd., 
Leicester. 

4755. Liquip C. Strobel, Glasgo' 

4756. CONCRETE MixiNa APPARATUS, B. Gilbreth, 
Manchester. 

4757. Trousers Srrercuers, F. 8. Johnston, Man- 
chester. 

4758. RENDERING PossIBLE the OPpEN-AIR 
for Persons Conringep in CLosep Rooms, I. Etrich, 
Germany. 

4759. Drivinc Mecuanism for VeLocipgpgs, R. F. 
Hughes, London. 

4760. Measvurino INstRUMENTS, A. Campbell, 

ndon 

4761. ANTI-FRICTION Runner or Bearino, A. H. 
Saunders, London. 

4762. Pencin Case, E. Jordan and H. Raybould, 


ondon. 
4763. IvsuLaTED ELectric Conpuctors, H. Edmunds, 


mdon. 
4764. Packets for Carryine Corns, A. C. E. Thorold, 
London. 
4765. TransmittIne Power, E. W. Whiteman, London. 
766. ComBINED Desk and CeLiaret, W. P. English, 
London. 
4767. Caste for Supptyinc Current, C. Meissner, 
London. 
4768. ELectric Circuit, C. Meissner, London, 
769. WELL-BoRING TooLs, A. Wache, London. 
4770. A. Reichwald.—(F. Krupp, Ger- 
many. 
4771. Spirit VARNISHEs, F. Weger, London. 
4772. Brick-makinc Macninery, H. J. Lintott, 
London. 
4773. Boots and Sxogs, B. Chap and T. T. Sy 
London. 
4774. Gratinc Macutng, J. Lewin, London. 
4775. Horstine Apparatus, B. D. Healey, London. 
4776. Encing and AIR CoMPRESSING Mgans, R. W. 
Barker.—(The Murphy Safety Third Rail Electric 
Company, United States.) 

4777. Switch Mecuantiem, R. W. Barker.—(The Murphy 
Safety Third Rail Electric Company, United States.) 
4778. Separators for Arn Compressors, W. O. Webber, 

London. 
4779. Lamp SHapgs, 8. Frenkel, London. 
4780. ReauLaTine Density of Liquips, P. E. Domergue, 
London. 
4781. DenTaL ArticuLators, J. W. Bryan, London. 
4782. EXTRACTING O) A. A. Lockwood, London. 
4783. Sicutinc Apparatus, Sir W. G. Armsirong, 
Whitworth, and Co., Limited, and E. W. Lloyd, 
London. 
784. COIN-FREED APPARATUS, B. Babington, Birming- 


4785. WATER-SERVICE VALVE Taps, S. H. Fletcher, 


irming 4 
4786. — ARTIFICIAL Figs, W. and J. J. Hardy, 
ndon 

4787. PHotocraPpHic Apparatus, H. J. Haddan.—(A. 
Guénault, France.) 

4788. Fasteninc Winpows, K. Unterlechner, London. 

4789. Heatinc Water for Boiters, H. T. Wright, 
London. 

4790. Toy, C. Ankers, London. 

4791. Ispvction Morors, F. M. Lewis, 

4792. ACETYLENE Gas, GENERATORS, L y 
London. 

4793. Hyprants, F. G. 8. Ham, London. 

4794. Storace Tanks, F. G. 8S. Ham, London, 

4795. Riries, F. W. Green, London. 

4796. TyING-ovER” Boots and Suoxs, W. P. Brough, 
London, 

4797. Wispow-wasHING Apparatus, 8. C. Lawlor, 
Liverpool. 

Too. for Links, W. A. Smith, Liver- 


d. 


4808. Rarts for Permayent Way of Raitways, A, 
Chard, London, 
4809. the of the Sxa, E. 8. Jacobs, 


ELECTROLYTIC INTERRUPTERS, F. de Mare, 

ndon. 

4811. Sarety Stirrup, C. W. Pepper, London. 

4812. for WIRELESS LEGRAPHY, J. 
Milne, London. 

4818. WiIRELEss J. R. Milne, London, 

4814, Opgratine an Etecrric Swircn, J. G, 
Childs, London. 

4815. Maxine Fuse Contacts, J. G. Childs, Londen, 
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CLEANING ToBacco Pipes, G. F. Strawson, 
ndon, 
4817. Construction of Gotr CLuss, G. Fletcher, 


Glasgow. 

4818. Hoss for Waeets, A. M. Faizey and J. 
Whetstone, West Bromwich. 

4819. Connectine the TRoLLEY Wrrein 
DRIVEN Veuicies, H. J. Weintz, Huddersfield. 

4820. Apparatus for Evgcrric Circuits, 
W. du Bois Duddell and T. Mather, London. 

4821. Moron J. Parr, Leicester. 

4822. Arc Lamps, J. 8. Scott, Belfast. 

4823. Art of Cavsina Evaporation, EB. A. Le Sueur, 
Canada. 

4824. Locxina Nots, M. A. Stephens, Manchester. 

4825. Preventine Smoxy Caimyeys, W. G.,J., and H, 
Baker, London. 

4826. Nicut Latcugs, A. Shapcott, London. 

4827. Rartway Wacon Coup.inas, E. Richardson and 
W. Trow, 

4898. SEPARATING FLUIDS from Arr, E. A. Le Sueur, 


Canada. 

4829. Sprino for Razor-stropriInc Macuings, G. 
Beston, Cork. 

4830 ArtiriciaL Furi, A. E. Tucker and C. Cory, 
Birming| 

4831. Economic ConTROLLING Vatvg, R. Macgregor, 
Greenoc 

4832. Warcnes for Tusa Moves in Curss, J. F. 
O'Brien, Liverpool. 

4833. AcruaTine the Pornts of Tramway Rats from 
the Car, G. Kay, Glasgow. 

4831. CLEANSING Jvice, J. Pickering and P. 
Macgregor, G 

STRETCHING T. Warsop, Notting. 


4836. Pex, A. Farinetti, 

4887. Seat, T. M. Grant, G 
4838. MBTALLIc TUBULAR M. Lawtonand W. 
J. Charles, Birmingham. 

4839. Catico Printinc, H. A. Costobadie and the 
Calico Printers’ Association, Limited, Manchester. 

4840. Canisters, J. T. Pearson, Burnle ey 

— ELLING TROLLEY Heaps, H. E. F. Brecknell, 

ito! 


SELECTED AMERICAN PATENTS. 
From the United States Patent-ofice Oficial Gazette. 


662,020. Mzans ror RapipLy TRANSMITTING TELE- 
GRAMS, A. Pollak and J. Virag, Buda Pesth, Austria- 
Hungary.—Filed May 9th, 1899. 

Claim.—(1) A means for rapid telegraphy, 
the combination of a transmitter and a vibratory 
receiver, the transmitter adapted to send impulses 
which shall affect the receiver To: ‘or a duration so nearly 
corresponding to its period of oscillation as to sub- 
stantially tary oscillations thereof. 
(2) A means “for rapid | telegraphy comprising a trans- 
mitter adapted to send electric impulses of substan- 
tially uniform duration in rapid succession, combined 
with a receiver comprising an elastic vibrating part, 
a mirror oscillated by the vibrations thereof, a means 
for directing a beam of light upon said mnirror, a 
rom said mirror, and means for moving sid surface 


whereby it records the oscillations of the receiver. (8) 
* means for rapid telegraphy comprising a transmitter 
apted to send electric impluses of substantiall 
a orm duration in rapid succession, combined wi 
a receiver comprising an electro- magnet, an elastic 
vibrating diaphragm therefor, a mirror oscillated by 
the vibrations of said diaphragm, means for directing a 
beam of light upon said mirror, a photosensitive sur- 
face receiving the beam reflected from said mirror, 
and means for moving said surface, whereby it records 
the oscillations of the diaphragm. (4) A receiver com- 
ge an elastic viabrati ing part, a mirror oscillated 
y the vibrations thereof, means for directing « 
narrow beam cf light upon "said mirror, a photosensi- 
tive surface receiving the beam reflected from said 
mirror, and a cylindrical lens arranged to converge 
said beam of light to a point at surface combined with 
a transmitter adapted to send a rapid succession of 
current impulses of substantially uniform duration, 


2,126, APPARATUS FOR MANUFACTURING FLANGED 
For Boriers, F. L. Lane, Leds, England.— 
Filed August 11th, 1899. 

Claim.—(1) For producing reverse flanges on 4 flue 
already formed with a tube-plate flange, apparatus 
comprising a former, a flange presser or holder 
mounted on a lever, means for actuating same, a pair 
of flanging dics or tools, and means for actuating | 
same, as set forth. (2) For producing reverse flanges 
on a flue already formed with a flange, 
apparatus comprising a former d mounted on a bell- 


| 

| | 
| 
| 
| j 


4799. Fexp Device for TIMBER Frame Saws, J.G 
Liverpool. 

4800. Lowerine Apparatus for Mings, D. Davy, 
London. 

4801. AccouTREMENTS, N. W. Wallace, London. 

4802. Dummy Macazine for MiniaTURE AMMUNITION, E. 
Romer, London. 

4803. DEVULCANISING INDIA-RUBBER, O. F. J. Duwez, 
London. 

4804. Propuctinc Smoxe H. Purser and W. 
Toseland, London. 

4805. ApveRTisine, A. J. Boult.—(Messrs. Faure and 
Co., Switzerland.) 

4806.’ WHEEL Huss, W. H. 

4807, Rotter Copyina Press, F. W. Schafer.—(P. I. 
Yawman, United States.) 


crank lever h, a hydraulic ram k, the plunger l of 
which is connected to said lever, a pair of fi 

dies or tools g carried by blocks or cai es n travel- 
ling on inclined ways 0, a ram p, a crosshead g upon 
the plunger thereof, and a pair of adjustable finks r 
connectin ‘a crosshead to said blocks or carriages, 
as set fo: 


|| 
| = C 
| 
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THE PROGRESS OF ALUMINIUM. 
No. I. 

Durina the jcer which kas yesred since cur last 
general article on alvmini.m— The ENGINEER, March 
28rd, 1900—this metal has made considerable head- 
way, and is steadily finding new and wider employments ; 
but with one exception, to which we shall refer later on, 
there is little of novelty to report in a purely technical 
direction. Seme months ago M. Héroult, the inventor 
of the European process for winning it, delivered a lecture 
in the French language upon the theory of aluminium 
reduction; and this was translated into English by some 
journalist who evidently did not understand the subject, 
and was imperfectly acquainted with the vocabulary of 
electro-chemistry. In its bastard and almost incompre- 
hensible form, however, the article has attained much 
publicity in the English Press, and is calculated to 
make anyone wonder how it could have been written by 
the man who, above all others, should understand the me- 
chanism of his process. One statement in it would appear 
to have come from M. Héroult’s lips, and seems to prove 
that he does not agree with all other authorities as to the 
exact nature of the decompositions which occur in the 
electrolytic cell. M. Héroult apparently holds that in 
his bath, which contains aluminium oxide—alumina— 
aluminium fluoride, and sodium fluoride—the two latter 
in the form of cryolite—it is the aluminium fluoride 
which is decomposed by the current; and that fresh 
alumina is fed in to replenish the bath in order to 
combine with the fluorine which would otherwise be 
liberated at the anode, and thus to form more alumi- 
nium fluoride to be electrolysed in its turn. Most 
other students consider the aluminium oxide to be the 
substance dissociated by the current, and regard the alumi- 
nium fluoride simply as one constituent of the cryolite 
which acts merely as an igneous solvent. They regard it 
simply as an accident, so to say, that the fluorides are 
present atall. Any other substance possessed of the same 
solvent and conducting properties should serve equally, 
and even water, were electrolysis possible in an aqueous 
solution and were it otherwise suitable, should be effi- 
cacious. We cannot understand on what grounds 
M. Héroult comes to take his view of his process. 
The heat of combination of aluminium oxide, or, which is 
the same thing, the theoretical voltage of aluminium 
oxide, is lower than that either of aluminium fluoride or 
of sodium fluoride; and as the current will dissociate 
that compound first which offers the least resistance, it 
follows that as long as the bath is charged with dissolved 
alumina, only the alumina is electrolysed. If, by in- 
attention, the bath is not regularly fed with aluminium 
oxide and the voltage rises, then the aluminium 
fluoride stands to be decomposed, and then also fluorine 
tends to be evolved at the anode. This phenomenon, 
however, is to be avoided, and in practice always is most 
carefully avoided; because if the tension of the current 
should increase till it becomes capable of electrolysing 
the aluminium fluoride, a further rise in voltage, smaller 
in amount than before, may determine the reduction of the 
sodium fluoride—-and thus the product of the cell would 
be an alloy of aluminium and sodium. Independent 
analyses of Héroult aluminium as made at the present 
day abundantly demonstrate that sodium is no longer an 
impurity to be feared. 

In his recent book on electro-chemistry,* Blount com- 
plains that no detailed description of the Héroult cell has 
yet been published. We may endeavour, somewhat 
imperfectly, to rectify this omission. The vessel is a 
rectangular steel box with a cast iron bottom; its sides 
are packed with a mixture composed chiefly of ground 
carbon, which is well rammed together and then baked 
into a solid mass. The floor plate is connected to the 
dynamo, and when in actual use it is covered with a layer 
of molten aluminium, which acts as the cathode. Over- 
head is slung a bundle of carbon rods held in a frame, to 
form the anode, the number and dimensions of the 
pencils being selected so that each delivers 60 or 70 
ampéres per square inch of section, while the area of the 
cathode is such that the current density is about 700 
ampéres per square foot. The dynamos at Foyers, each 
driven direct from its own turbine, are of approximately 
700 E.H.P., yielding currents of, roughly, 8000 
ampéres at 60 volts. The cells are placed ten or 
twelve in series, the voltage in each ranging from three 
to five and averaging four. The current maintains the 
molten eryolite at a temperature between 750 deg. and 
850 deg. Cent.; and besides doing this, it separates alumi- 
nium at the regular rate of 1b. of metal per 12 E.H.P. 
hours. Hall, the inventor of the similar American process 
for winning aluminium, formerly used as his igneous solvent 
a double fluoride of aluminium and sodium having the 
forniula Al,F, . 2NaF, preferring it because of its lower 
specific gravity when melted and saturated with alumina— 
a property which assisted the aluminium in sinking quietly 
through the electrolyte; but as cryolite, Al,F, . 6NaF, dis- 
solves more alumina, he has come to employ it as well 
as Héroult, and now the two processes are in all respects 
identical. It may be remarked that the “‘cryolite ” is not 
necessarily the natural mineral found in Greenland ; an 
artificial mixture of the same composition can easily be 
prepared, and the makers are in no way dependent upon 
supplies derived from a shore which is often ice bound. 

In view of the remarks we propose to offer upon the 
permanence of aluminium when exposed to the atmos- 
phere, at the end of the present article, it is important 
to notice that the purity of commercial Héroult aluminium 
is gradually improving. In Table I. we give a set of 
analyses of Foyers metal taken haphazard and extending 
(A) over 1898 and 1899, (C) over the year 1900, the 
figures, marked (B) being drawn from Blount’s book 
already quoted. 

It is known that silicon is present in two forms in com- 
mercial aluminium— one or graphitoidal and com- 
bined. To some extent this phenomenon is analogous—or 
opposite—to that of the existence of carbon in cast iron; 


“ Practical Electro-Chemistry by B, Blount, F.I.C, Constable, 1901. 


but we still Jack information as to the réle played by 
each variety of the non-metallic ingredient. One experi- 
ment carried out at Pittsburgh has shown that when 
castings of aluminium are chilled the relative proportion of 
the graphitic silicon is slightly increased, although it seems 
doubtful whether this has been established as a-general 
rule. The matter has become of somewhat greater 
interest lately, as it is conceivable that a relatively large 
proportion of combined silicon may reduce the chemical 
stability of aluminium when exposed to air, for Deville has 
stated that regular alloys of aluminium and silicon are less 
permanent than either of the individual substances. On the 


TasLe I, 
Si. Fe. Al. 

A . 049 .... 0°46 ... 99°05 
0°34 ... 0°56 ... 99°10 

0°71 ... 0°39 ... 98°90 

0°54 ... 0°49 ... 98°97 

0°42 ... 0°50 ... 99°08 

0°41 ... 0°37 ... 99°22 

0°87 ... 0°13 ... 99°00 

0°26 ... 0°29 ... 99°45 

0°12 .... O21 ... 99°67 

0°21 ... 0°32 ... 99°47 

0°23 ... 0°27 ... 99°50 

.... 

Average, A, 1898-99 ... ... 0°48 ... 0°46 ... 99°05 
0°80 0°13... 99°01 

C, 1900-01 O18 ... ... 99°58 


other hand the graphitic silicon may exert a small influence 
in a similar direction by setting up local galvanic action ; 
but this should not be a very serious factor in the destruc- 
tion of the metal, since the heats of oxidation of alumi- 
nium and silicon are too much alike to yield currents of 
high voltage. In Table II. we give some analyses of Foyers 
aluminium, dated during the latter part of 1900,which show 
the relative proportion of the two varieties of silicon in 
(D) ordinary Héroult aluminium, (E) in a highly siliceous 
material. These latter were specially analysed at our 
request, because accurate determination of the small 
quantities of graphitic silicon contained in the former 
samples is a matter of some difficulty. The results 
marked E are therefore more trustworthy as indicating 
the distribution of the silicon; but it must be under- 
stood that the samples are not quoted as typical of the 
every-day make of the Héroult furnace. 


TaBLeE II. 

Combined Total 

i. Si. Si. 

0°08 0°30 .. 0°38 

0°06 ... 0°45 . 0°51 

Cm... 

0°39 rH: Fs 


Averaging each of these grades of metal, it will be seen 


one-third of the combined silicon; in 1896 Dr. Richards 
said the former was usually about one-third or two-thirds 
of the latter. It is greatly to be hoped that some investi- 
gator will take up this subject and that of the iron in com- 
mercial aluminium exhaustively, for by such researches 
we might learn a good deal more than we know at present 
about the industrial value of Héroult metal and its 
behaviour under prescribed conditions of exposure and 
utilisation. 

Much has been written lately about a new process said 
to have been discovered by Herr Heraeus, of Hanau, for 
welding aluminium. No precise or convincing account 
of the method has yet been published, the French patent 
merely asserting that when two surfaces are heated to 
the proper temperature in such a way that no skin of 
oxide is permitted to form, they can be hammered 
together like wrought iron to yield a strong and invisible 
joint. It is also announced that before this discovery 
the welding of aluminium was impossible; such, how- 
ever, is not the case, for electrical welds have been 
effected with more or less success for years. Dr. Richards 
wrote of the process as one beset by difficulties in 1896 ; 
but he stated that an American firm had overcome them, 
presumably by very careful electrical manipulation. Just 
below its melting point aluminium passes into a 
“mushy,” or as Heraeus seems to call it, a “brittle,” 
state; the best welding temperature lies a little below 
the point where this pastiness appears. It is said that 
some articles welded by the Heraeus process were shown 
at the Paris Exhibition ; and one may bazard the guess 
that the welding was performed by electrical heat. 

{. Le Bon has published an interesting addition to 
our knowledge of aluminium—and magnesium—amalgam. 
It has been known for years that aluminium amalgam is 
so very unstable a body that it might be thought to be an 
amalgam of sodium. It decomposes water readily, and is 
attacked by the moisture of damp air, yielding curious 
growths of aluminium hydroxide rather resembling 
‘*Pharaoh’s Serpents.’ This peculiarity has been re- 
discovered many times; but M. Le Bon finds that even 


a trace of mercury added to aluminium will cause the- 


latter to behave in the same fashion, oxidising in air or 
decomposing water till the metal is entirely destroyed. 
An aluminium-platinum couple forms a galvanic element 
yielding an electromotive force of 0°75 volt. If the 
aluminium is treated with a minute proportion of mercury 
the voltage rises to 1:65 even in pure water. In the case 
of magnesium the properties are very similar—a mixture 
of 1 part of mercury with 14,000 parts of magnesium, or 
a mixture of mercury with a very small quantity of 
magnesium, is attacked by air and water, but the action 
gradually comes to a standstill. The instability of 
amalgamated aluminium has no bearing whatever on the 
industrial value of massive aluminium; but it seems 
possible that the alloy might repay investigation at the 
hands of experimental electricians. 

Of magnalium and its congeners we are still unable to 
obtain any definite information. The alloy of aluminium 
with magnesium, with or without some third or fourth 


ingredient, appears to have been adopted by some 
German opticians with gratifying results, and reports say 
that the fine threads chased on tubes and mounts last 
better in magnalium than in commercially pure aluminium, 
which is too seft for such a purpose. Nevertheless we 
are shown no evidence that an alloy containing 1 or 2 
per cent. of some far cheaper metal might not be 
equally strong, more permanent, and practically no 
heavier. The lay Press is awaiting magnalium bicycles 
and battleships, and other similarly probable things; but 
we are not aware that any engineer contemplates con- 
structing such at present. It has also been suggested 
that since aluminium and magnesium powder burn easily 
in the air, or since aluminium mixed with ferric oxide 
evolves much heat in its combustion—we are not clear 
as to the exact line of argument—an aluminium or 
magnalium man-of-war might catch fire bodily on tke 
impact of a hard steel shell, with results almost beyond 
the powers of a journalist to imagine. We trust our 
naval constructors and shipbuilders generally will bear 
this tremendous possibility in mind when they begin to 
build complete vessels in the manner proposed. 


THE CRISIS IN THE GERMAN IRON TRADE. 


Tue period of high prosperity which has been enjoyed 
by the German iron industry for several years in con- 
junction with other branches of trade in that country, 
and which began to pass away about twelve months ago; 
has gradually become transformed into a state of 
depression that has now reached such a critical stage as 
to give rise to considerable anxiety as to the future 
position of the manufactured iron industry in Germany. 
At the present time, and apart from the crude iron 
syndicates, there are many expressions of opinion from 
different quarters which unite in affirming that the 
retrogressive movement in the German iron trade has 
become accentuated, and is now being more severely 
experienced than would appear from external indications. 
The hope has been entertained that an increased con- 
sumption would be noticeable in the spring, but this 
anticipation has so far not been realised, and in 
merchant circles it is reported that the consumption 
still declines and prices continue to have a downward 
tendency. As far as the operation of foreign markets 
affects the industrial situation in Germany, the improve- 
ment of business in the United States had been looked 
forward to as likely to assist in relieving the position of 
affairs in the Fatherland. This expectation has, however, 
been doomed to disappointment as America still produces 
more than is required for her own purposes, and her 
exports to countries competing with Germany do not 
prevent English crude iron from being offered at lower 

rices. 

: A few days ago a firm of Berlin merchants issued a cir- 
cular in which they characterised the squeezing in prices 
for bar iron and plates as being insensate, seeing that the 
prevailing quotations have declined toless than the actual 
cost price, and that the best German works would be un- 
able to deliver at prices approximating to these quotations. 
Notwithstanding this statement, the merchants in question 
have been compelled to take up a position in line with 
their competitors. The outlook is rendered even more 
unpromising by reason of the apprehensions to which 
expression is givenin various directions, to the effect that 
even now the bottom has not been reached in the depres- 
sion in the ironindustry. It might be thought that under 
circumstances of this nature the merchants would desire 
an improvement to be brought about by a reduction in the 
price of raw materials ; but this is not their view of the 
case. They contend that their interest lies in the main- 
tenance of prices by the syndicates, as concessions in 
prices would tend to depress still further the demand. 
On the other hand, the customers of the syndicates com- 
plain that the maintenance of the former high prices pre- 
judices the situation. In face of these opposite views, the 
crude iron syndicate considers it advisable to resist any 
reductions in price, especially as the coke syndicate and 
the ironstone syndicate adhere to their prices, whilst at 
the same time serious objections are raised by the iron 
syndicate to the inferior quality of the coke supplied for 
the blast furnaces. Asan instance, it may be mentioned 
that a high authority estimates that in consequence of the 
delivery of inferior coke during the second half of 1900, 
the cost of producing crude iron was increased by 4s. 6d. 
per ton, and by over 7s. per ton in the case of steel. The 
crude iron syndicate is being reproached that it forced the 
hands of consumers by compelling them to enter into con- 
tracts extending over a long period at the highest possible 
prices; but the syndicate declines to accept the respon- 
sibility, and lays the blame upon the coke syndicate by 
reason of the decision of the latter regarding prices 
for the years 1900 and 1901, and which formed the incen- 
tive and basis of the long-time contracts upon which the 
crude iron syndicate insisted some time ago. The Diis- 
seldorf crude iron syndicate was successful in conclud- 
ing contracts at the high prices for the period terminat- 
ing next December; and it still firmly adheres to these 
bargains, whilst the Luxembourg syndicate has made 
reductions amounting to 14s. per ton, and even lower 
prices are quoted in view of English competition. 

It will, perhaps, be understood that the maintenance 
of prices by the German crude iron syndicate is causing, 
some difficulty in the financial position of its customers, 
although it isnoteasy to realise that such embarrassments 
are possible as are indicated by the leading paper in 
Cologne. This paper states that the accumulation of 
stocks must be accompanied by an expansion of credit to 
its most extreme limit; and that it has information of 
several works which have already reached that limit and 
been compelled to obtain credit in excess of their share 
capital. The forthcoming balance-sheets of the com- 
panies, and especially those of the rolling mills pure and 
simple, will show many unsatisfactory pictures of this 
state of affairs. Under the pressure of the situation, 
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many of the works have been compelled to effect sales 
any price, and even at considerable losses, in order, i 
some measure, to reduce stocks and liabilities; and as an _ 
instance of this the Cologne paper mentions that one of | 
the Westphalian works recently concluded a contract for | 
Holland upon which a loss of no less than £3500 has | 
been incurred. The earlier period of great prosperity | 
has hitherto rendered it possible to endure the changed | 
position of affairs ; but a continuation of the depression | 
will render the situation intolerable. For the moment it | 
is not feared that individual works are on the point of | 
collapse ; but if this contingency happened, the conse- | 
quences would be extremely disadvantageous to the iron 


at | ELECTRICAL ENGINEERING AT THE PARIS 


EXHIBITION. 
No. XV. 
GANZ AND CO. 

ConcLuDING our description of the exhibits of Ganz 
and Co. at Paris, Fig. 2 is a dimensional diagram of the 
Ganz 300-kilowatt monophase transformer. It takes 5000 
volts at 25 periods per second, the secondary pressure 
being 430 volts. 

The secondary is the outer winding, and there is air 
circulation between it and the primary. The secondary 
is wound with bar lin. square. It weighs four tons, has 


Fig. 1-GANZ THREE PHASE GENERATOR 


and coal trades for several years. The pessimism which 
characterises this statement is, however, not generally 
shared by members of the iron trade, some of whom are 
beginning to entertain doubts as to whether it will be 
possible for the crude iron syndicate to maintain its 
position and prices for the whole of the period covered by 
the existing contracts. The diminution in the demand 
for iron manufactures has already induced large steel 
works to approach the crude iron syndicate with a view to 
the latter disposing of pig iron in other directions ; and for 
that matter it is understood that the Dortmund Union, 
the Horde Verein, the Gutehoffnungshutte, the Phenix 
Works, the Deutscher Kaiser, the Rhenish Steel Works, 
and others have been compelled to arrange for the sale 
of a portion of their output of pig iron in other quarters in 
the future, whereas they have hitherto been in a position 
to buy crudeironfromabroad. The negotiations between 
the syndicate and the ironworks have already led to a 
dispute with a Westphalian works, which leaves it open 
to doubt whether the latter will remain a member at 
the expiration of the present agreement, which will 
terminate next December, and it is believed that this 
is not the only instance in which differences have 
arisen in consequence of the difficult situation of the 
trade. 

The position may be summarised by the statement 
that the present crisis has been brought about by the 
over-production of German works, and the starting of 
new works in Lorraine which require active employment, 
combined with the formation of binding contracts which 
were entered into at inflated prices in consequence ol 
the apprehension of a dearth in the supply of raw 
materials. Attempts are being made to improve the 
position by the suggested construction of new syndicateg, 
including one for cast iron pipes ; but it is more difficult 
to bring these schemes to a successful issue now than 
when the iron trade was in a flourishing condition. The 
makers of iron tubes have perhaps experienced the effects 
of American competition in the past more than any other 
branch in Germany ; and the prospects of a syndicate are 
all the less favourable by reason of the formation of a 
large pipe trust in the United States. The iron trade 
position in Germany now depends upon the attitude of 
the crude iron syndicate, the coke syndicate, and the iron- 
stone syndicate. If these three combinations adhere to 
existing contracts and agreements, the outlook of the iron 
trade for the remainder of the present year will be 
extremely serious, and may lead to financial disaster of a 
far-reaching character. 


Nova Scotia showed ast year a considerable increase 
in coal production, the total being 3,013,638 tons, which is an 
increase of 375,701 tons, or 14 per cent., over the preceding year. 
About two-thirds of this gain was from the mines of the Dominion 
Coal Company, which last year furnished a little over 60 per cent. 
of the total. The demand for coal for the new Dominion Steel 


Works and elsewhere in Canada has been so large that compara- 
tively little has been sent to the large coke and gas plant near 
Boston, that plant having used Pennsylvania coal largely. 


wheels, and the motor is also on an additional spring at 
one end, as seen in the illustration. The other end of 
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an efficiency of 98-3 per cent., and with artificial venti- 
lation keeps within 25 deg. of its surroundings. 

Fig. 1 is a small Ganz three-phase generator of 100 
kilowatts. It gives 330 volts at 420 revolutions and 42 
p-p.s. The exciter is part of the machine, the latter 
giving 2000 volts. Its weight is nearly four tons. 

A 60 kilowatt direct-current generator is shown in 


Fig. 2—GANZ TRANSFORMER 


the axle gears on an intermediate axle, which gears on 
to one main axle. The other main axle is chain-driven, 


Fig. 3-GANZ THREE-?HASE LOCOMOTIVE 


Fig. 5. It gives 170 volts at 900 revolutions, and is a 
typical Ganz machine, with cast steel field magnets and 
cylindrical cores. 

A three-phase locomotive is shown in Fig. 8. This is 
for use in mines, The engine is all on springs, with four 


| so as to get full tractive force. The motor is 12 horse- 
| power, working up to 18. One circuit is made by the 
| rails; this electric locomotive weighs over three tons, 
and travels at about eight miles an hour. : 

In Fig. 4 we show an automatic cut-out, designed or 
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AUTOMATIC CUT OUT 


Fig. 4 


worked out by Schlattner. Its duty is to put a trans- | 
former into and out of circuit. We have little faith in 
contrivances of this sort, and give the illustration to show 


| 


Fig. 5S—-GANZ DYNAMO 


what a lot of complication can be left out by not using 
automatic mechanisms. 
One is almost apt to forget that Joubert, as long ago 


Fig. 6—HOOR CURVE TRACER 


as 1881, took alternating-current curves. Figs. 6 and 7 
show a Joubert apparatus designed by Dr. Von Hoor. It 


speed counter. This rotates a sort of internal fiy-wheel, 
which carries one element of the contact. The other is 
set by hand, the index showing the exact phase. The 
weight keeps the stationary part vertical. The readings 
may be taken by Joubert’s Poggendorff arrangement, or 
by electrostatic instruments with condensers, or in several 


Fig. 7—HOOR CURVE TRACER 


other ways. The apparatus is of aluminium, with a 
wooden handle, and gives pressure and current readings. 
It only weighs about 8 lb. A pair of curves can be got 
out in a few minutes by two observers. 


TESTS OF FIREPROOFED Woop,—The Assistant Secretary of the 
U.S. Navy has sent to the Senate the report of Assistant Naval 
Constructor H. G. Gillmor, U.S.N., who supervised the tests of 
fireproofed wood made at the Washington Navy-yard last Decem- 
ber. The tests were made to determine whether or not wood taken 
from different parts of the torpedo boat Winslow had, in the five 
years since it was treated, lost its fireproof qualities. The wood 
was white pine, ash, and butternut, and four different kinds of 
tests were made, the stove test, hot-plate test, hot-rivet test, and 
splinter test. In the first, shavings and kindling wood saturated 
with kerosene were burned with the pieces of fireproofed wood laid 
on top. In the bottom of the stove was placed waste saturated 
with kerosene. After the shavings and kindling were entirely 
consumed, the fireproofed wood ceased to give off any flame or 
glow, and was found charred from jin. to ;;in. from the surface, 

ut entirely sound and free from charring inside. In the hot-plate 
test a steel plate, 9in. wide, 2ft. long, and 4in. thick, was heated 
until bright red on the surface, and: immediately on removal from 
the furnace a specimen of each kind of fireproofed wood was laid on 
it and left so long as there was any flame from the wood. The ash 
specimen first ceased to give off flame, then the butternut, and the 
pine last. All were found charred only on the surface, free from 
ash and with no tendency toglow. In the hot-rivet test rivets 
were heated in the furnace to a driving temperature, and laid upon 
the surface of the specimens. At first some flame was given off, 
but this soon disappeared, the charring was limited, and there was 
no ash where the rivets were in contact with the wood. In the 
last test splinters were held over the flame of a Bunsen burner 
burning coal gas. Flame was given off while specimens were 
in contact with the fire, but ceased at once when removed, and no 


is held to the dynamo or to a synchronous motor like a | ash formed.—Railroad Gazett-, 


LITERATURE. 


Modern Methods of Saving Labour in Gasworks. By C.E 
Brackenbury, A.M. Inst. C.E. London: P. §. King and 
Son. 64 quarto pages; 60 illustrations. 

Tus little work comprises six articles which have 

previously appeared in the pages of a monthly engineer- 

ing magazine, the Engineering Times. They are written 
in easy style, with the obvious intent of catering for that 
section of the public which aspires to gain a superficial 
acquaintance with the more attractive features of great 
industries by as smal] an expenditure as may be of time 
and trouble. In so far as the gas industry is concerned, 

Mr. Brackenbury’s articles will prove very welcome to 

this numerous class of readers, and as they have the 

advantage, which is often lacking in similar communica- 
tions, of being perfectly trustworthy and accurate, even 
the gas engineer will turn to them with interest. 

The author is thoroughly modern in his ideas of what _ 
is best in gasworks construction and management. He 
would displace heavy manual labour by mechanical 
devices wherever practicable, and would thereby greatly 
reduce the number of unskilled or slightly skilled labourers 
on a gasworks. He points out that the mechanical 
devices—provided, of course, they are intelligently chosen 
with respect to local conditions—effect a considerable 
saving in the cost of production of gas. Foremost comes 
the transport of coal from the wharf or railway yard to 
the retort-house, or to the store heaps, and thence to the 
retort-house. This should be accomplished wholly by 
appropriate cranes with self- acting grabs, conveyors, 
elevators, &c., and the large coal should be dealt with in 
breakers which are likewise fed by mechanical means. 
The coal thus brought into continuous storage hoppers 
above the charging stage in the retort-house, is ready for 
supplying the measuring chambers, from which inclined 
retorts are charged, or the tanks on the machines which 
are used for charging horizontal retorts. The author 
prefers the inclined retort system, since it more readily 
accommodates itself to mechanical arrangements for 
charging and drawing. The coke, as it is drawn from the 
retorts, should fall into the trough of a conveyor, and be 
carried by it to the store heap or trucks. An excellent 
illustration of this scheme of handling the coal and coke 
by mechanical means throughout their transit through 
the gasworks is afforded by the new plant at the Saltley 
works, at Birmingham, to which reference was made in 
Tue ENGINEER in December last. The author mentions 
other instances of the partial or complete adoption of this 
general scheme, but does not refer to the large and 
modern installation of conveying plant and inclined 
retorts at Saltley. 

Carburetted water-gas plant is dealt with at some 
length, and the author is clearly much impressed with its 
undoubted advantages. With regard to the limitations on 
the supply of carburetted water gas, proposed in 1898, on 
the ground that its unrestricted supply might be a source 
of danger to the community, he speaks strongly. He con- 
siders that ‘“‘on the score of danger, it would be as 
reasonable to interfere with the sale of razors as with the 
supply of carburetted water gas.” 

The author has had unrivalled opportunities of compar- 
ing modern continental practice with English methods, 
and he gives interesting details of some of the best 
equipped continental gasworks, e¢.g., the works at Vienna 
and Geneva. We do not, however, notice any reference 
to the new and thoroughly modern works for the town of 
Ziirich. 

There are a few obvious misprints, but on the whole 
the collection of articles has been well printed, and the 
illustrations are good and typical. The casual reader, 
with some knowledge of gas affairs, will be struck by an 
apparent anomaly. The cheapest gas supply in the neigh- 
bourhood of the metropolis is that of the South Metro- 
politan Gas Company, which curiously enough has not 
adopted carburetted water-gas plant, and has very few set- 
tings of inclined retorts. Yet these are admitted by the 
author to be two most important factors in economical work- 
ing at the present day. But in his estimates of the cost of 
working by manual labour, he has in mind the unwilling 
service rendered by men under the protection of unions 
of unskilled labourers. The South Metropolitan Gas 
Company, on the other hand, secures thoroughly honest 
labour from its workers, thanks to its profit-sharing 
scheme, and to its success in its now historic struggle 
with the forces of trades unionism. Hence it appears 
that it is the adherent to his union who is the first to be 
displaced by mechanical contrivances, while the indepen- 
dent workman, who is content to work willingly and 
honestly for his pay, remains unaffected. 


Lime, Mortar, and Cement. By W.J.Drspix. London: The 
Sanitary Publishing Company. 1900. 

THERE has certainly been need for a book dealing with 
calcareous structural materials from the builder’s and 
architect’s point of view. Questions of the quality of 
lime and of cement, of the composition of mortar, of the 
suitability of diluents, such as sand and gravel, come 
frequently before the members of this trade and pro- 
fession, who have to pronounce upon to the best of 
their ability. The author has succeeded in put- 
ting together a number of useful statements—espe- 
cially to be commended is his dissertation on mor- 
tar. The section on asphalt, embodying Mr. Clifford 
Richardson’s researches, will be acceptable. There are, 
however, certain evidences of haste and error in this 
compilation. Calcium is not yellow, but white; the ex- 
planation of the formation of efflorescence on brickwork, 
given on page 7, is inaccurate; plaster of Paris is not 
anhydrous calcium sulphate, but contains water in the 
proportion indicated by the formula 2 CaSO, H,0; the 
evidence adduced in favour of the action of lime on sand 
in mortar is entirely inadequate. Itis true that lime 
acts fairly freely on quartz at moderately high tempera- 
tures, even such as may be attained by high-pressure 
steam, but of its action in the cold there is no proof 
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which will bear examination. The analytical part of the 
book might well be deleted ; the directions are unneces- 
sary for the trained analyst, and for the amateur ney 
are misleading. On page 135, dealing with the strengt 
of brickwork, is a passage taken from a report of a com- 
mittee of the R.I.B.A., which may have dwelt in the 
minds of some of our readers as it has in ours, but will 
bear reproduction for its raciness. Certain experimental 
piers of different kinds of bricks were built; some of 
these piers had to be rebuilt for the reasons stated :—‘t As 
showing the great. difficulty of controlling the operations 
of men employed in the work, the Committee state with 
regret, that during the absence of members of the Com- 
mittee, the bricklayers, finding the Leicester red and the 
Staffordshire blue bricks very hard to cut, filled in a 
great portion of two piers with closers of London stocks. 
This quite destroyed the value of these piers, and put the 
Committee to the expense of building fresh piers to take 
their place. This unintentional outcome of part of the 
experiments is, however, not without its value, as indi- 
cating the care which should be exercised in controlling 
the work of the men employed.” The philosophical 
attitude of the Committee is commendable, but the dis- 
honesty in work thus illustrated must be classed as 
criminal ; the truth of the indictment is only too general 
in the building trade. Some of us could cite similar 
examples in other trades. We need a new Carlyle to 
pillory the vices of the operative as Thomas scourged 
those of the smug trader. 


SHORT NOTICES. 


Dual British and Metric Table Book. By S. Jackson, M.A. (Oxon). 
London: Allman and Son, Limited.—The object of the compiler 
of this little book is to show by means of comparison the superiority 
of the metric system to the British system of weights, measures, 
and coinage. The two systems are compared point by point and 
table by table, and the equivalents are fully detailed so as to be 
useful in converting from one system to the other. The author 
has succeeded in presenting the ‘two sides of the case fairly and 
readably, and the little pamphlet will be instructive to everybody 
who has not hitherto mastered the problems of conversion of the 
rival systems. 


How to Become a Municipal Engineer. By J. Freebairn Stow. 
London: The St. Bride’s Press, Limited. 1901. Price 1s. net.— 
This is a little volume which may be safely recommended to parents 
who are casting about for occupations for their sons. It gives 
answers to the kind of questions which, judging from our own 
experience, arise when it is desired to start a youth in a profession. 


BOOKS RECEIVED. 


Bariey and the Beer Duty. With illustrations. By H. Stopes. 
London: W. A. May, the Mark-lane Express. 1901. 

Pure Water for London: A Scheme for the Supply of Pure Water 
for Drinking and Domestic Purposes only to the County of London. B 
R. P. Whellock, A.R.I.B.A. London: Simpkin, Marshall, Hamil- 
ton, Kent, and Co., Limited. 1900. 

Paper Work, Decorative and Useful. By the Rev. F. C. Lambert, 
M.A., and Chas, Godfrey Leland. Being No. 31 of the useful 
*‘Arts and Handicraft Series.” Edited by H. Snowden Ward. 
London: Dawbarn and Ward, Limited. Price 6d. net. 

Experimental Engineering. Vol. II, A Treatise on the Methods 
und Machines Used tr the Mechanical Testing of Materials of Con- 
struction. By Wm. C. Popplewell, M.Sc. Manchester: The 
Scientific Publishing Company, Limited. 1901. Price 10s. 6d. 
net. 

A Text-hook of Coal-mining, for the Use of Colliery Managers and 
others. By Herbert W, Hughes. Fourth edition, thoroughly re- 
vised, enlarged, and in part re-written. With very numerous 
illustrations. London: Charles Griffin and (o., Limited. 1901. 
Price 24s, net. 


THe INsTITUTION OF JUNIOR ENGINEERS.—The sixteenth annual 
dinner of this society was held at the Westminster Palace Hotel, 
on Saturday last, and was well attended. In the absence through 
indisposition of Sir Edward J. Reed, past-president, the 
chair was occupied by Professor John Perry, and the company 
included Sir David Tennant, Agent-General for Cape Colony ; Sir 
Walter Peace, Agent-General for Natal; the Hon. W. P. Reeves, 
Agent-General for New Zealand ; Sir Horace Tozer, Agent-General 
for Queensland ; Sir John Jackson ; Mr. Percival Marshall, chair- 
man of the Institution ; and the secretary, Mr. W. T. Dunn, The 
toast list showed commendable originality of arrangement. After 
the loyal toasts of ‘‘The King,” ‘‘Queen Alexandra, and other 
members of the Royal Family,” Sir John Jackson proposed ‘‘ The 
South African Field Forces,” to which, in the absence of Colonel 
Crompton, Sir D. Tennant replied. The toast ‘‘ British Engineer- 
ing” was proposed by Sir Walter Peace, who emphasised the con- 
stantly increasing pressure of continental and American competi- 
tion. He expressed regret at the fact that as yet there is no cen- 
tral authority to fix a standard of iron or steel. What this country 
wanted was standards, so that the purchaser might be sure of the 
constituents of the material he paid for, such assurance 
being derived from the stamp of some recognised institu- 
tion. Such a condition, he said, would enable the manu- 
facturers to work to stock when trade was slack. The toast 
was responded to by Professor Perry with considerable humour. 
He reminded the proposer that the conditions which he had formu- 
lated would be achieved by the National Physical Laboratory, and 
went on to describe how the terms “best,” ‘‘ best best,” and 
“best best best” had come into general use with the gradual 
improvements in the manufacture of iron, and thought that with 
the increased knowledge of mathematics which now exist such 
names would probably be changed to B? and B*. He said that 
all modern engineering was really created by the British people, 
whose characteristic was inventiveness, Mr. Ernest King proposed 
the ‘‘Commonwealth of Australia,” which was acknowledged by 
Sir Horace Tozer, who said he desired to speak a few words of 
hope to the young engineers. Neither they nor their industry was 
deteriorating, nor likely to deteriorate. Many young engineers 
had gone to the great Colony he represented, and had remained to 
benefit the Colony which they had made their home. He had 
never found any difficulty as to where the work required should 
be done for the Colony he represented. Not one farthing’s worth 
of engineering for Queensland had ever gone out of the United 
Kingdom. He had the pleasure of sending over a score of senior 
and junior engineers from this country, and in every instance they 

d turned out most suitable for the work for which they had been 
sent. He once let a contract for over a quarter of a million of 
money in connection with dredging. The designs were American, 
and the work had been previously done in Belgium ; the designs 
were approved, but the condition he made in the contract was 
that the work in Queensland was to be done by a British firm of 
contractors, There need be no fear of the decadence of the 
English trade, it would never be left behind. The toast of the 
“Institution of Junior Engineers” was proposed in felicitous terms 
by the Hon. Mr. W. P. Reeves, and was responded to by Mr. P. 

arshall, who gave some particulars of the work which the society 
was carrying on, 
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PRIME MOVERS AT THE PARIS EXHIBITION. | of various qualities. The company owns two engineering 


No. XXII. 
FRENCH SECTION.—FIVES-LILLE, 


1861, and, transformed in 1866 into a limited liability 


| works, the smaller being at Givors, on the Rhone, where 800 


men are employed on railway material, bridges and roof 


Here 2500 workmen, 700 


| work, and brewing and ~— machinery. The larger 
ille. 


Tur Fives-Lille Company, started as a private firm in | works are at Fives, close to L ! 
| machine tools, and 25 steam hammers are employed; in 


company under its present title, has become one of the | these works are built locomotives, bridges, boilers, machine 
large engineering concerns of France. These “ sociétés | tools, pumps, mining machinery, and cranes, besides 


anonymes”’ are formed, not for an indefinite life period as 
with us, but for a stated limit of years. Thus the Fives- 
Lille was first formed for a thirty-year period lasting till 


engines for electric and general work, and in recent years 
dynamos and motors. Such an extended field of activity re- 
quires a very large administrative and technical staff, with 


High Pressure Cylinder 


1896; but in 1876 this period was extended to 1906, and 
again in 1897 its corporate existence was further pro- 
longed until 1940. It started with a share capital of 
£240,000, which was doubled later on, while this share capi- 
tal has been supplemented at various times by the issue of 
debentures amounting in all to £960,000, or double the share 
capital. The company manufactures sugar on a large 
scale, having three sugar factories at Abbeville in Somme 
and in Seine-et-Marne and Aisne. These deal annually 
with over 250,000 tons of beetroot, which means the pro- 
duce of some 25,000 acres, and yields 30,000 tons of sugar 


many different drawing-offices for the special study of 
these various classes of machinery. The general direc- 
tion is concentrated at Paris, in the Rue Caumartin. 

At the Paris Exhibition of last year the firm was repre- 
sented by a stack of boilers, a horizontal compound 
engine, anda dynamo. This is one of the few installa- 
tions in which the steam boiler, the engine, and the elec- 
tric generator are all designed and manufactured by the 
same firm. 

The three boilers consist each of two furnace boiler 
shells of 900 mm, diameter, and 5‘9 m. length, surmounted 
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by a cylindrical shell of 2°3 m. diameter and 5°4 m. length, 
traversed by 102four-inch tubes. The furnace gases after 
their first forward passage return to the front, sweeping the 
shell surface of the upper boiler, and then pass backwards 
through the tubes to thechimney flue. The total heating 

. gurface in each boiler is 210 square metres, the water 
volume 184 cubic metres, and the steam volume 74 cubic 
metres. he steam pressure is 12 atmospheres. A 
special damper in the chimney flue is linked to the fire- 
doors in such manner that the draught is shut down 
whenever the doors are opened for firing or for raking the 
grates. The ashpit door is also constructed to facilitate 
the easy regulation of the draught. 

The dynamo is an 800-kilowatt tri-phase alternator of 
frequency 50 at 79 revolutions per minute, the external 
voltage being 2200. The field-magnet system rotates, 
and, as its weight is 35 tons and its diameter 6 m., its 
tly-wheel action is ample, reducing the coefficient of speed 
irregularity within one revolution to four-tenths per cent. 
This is placed on the middle length of the crank shaft, 
which is here of 650 mm. diameter. The shaft lies in 
two main bearings 400 mm. in diameter by 800 mm. in 
length. These are well lined with white metal, as are 
also the crank and crosshead pin bearings. The high 


| mine how far this object is possible of attainment. Its 
_ attainment certainly involves some loss of thermodynamic 
efficiency. The cut-off in the small cylinder can be varied 
| from 0 to 45 per cent. by the governor, while that in the 
| large cylinder is similarly varied from 12 to 60 per cent. 

Our illusirations show a section and end view of one of 
the admission valves of the small cylinder and its trip gear. 
Those of the large cylinder are of the same pattern, 
which is sufficiently clear from the drawing to require no 
further description. The valves in the small cylinder are 
of 210 mm., and those in the large cylinder of 320 mm. 
diameter. 


INSTITUTION _OF MECHANICAL ENGINEERS. 


On Friday evening, 15th inst., Mr. W. H. Maw in the 
| chair, Mr. A. N. Connett read a paper on ‘Combined 
| Trolley and Conduit Tramway Systems,” at the Institution 
| of Mechanical Engineers. Part of the paper, slightly 
abstracted, is given in another place in the present issue. 
The discussion was opened by Mr. J. S. Raworth, who laid 
stress upon the necessity for having the surface of metal 
exposed in the roadway as narrow as possible; it should be 


RE-HEATING RKECE.VER 


and low-pressure sides of the engine are given equal 
dimensions in most details. Thus on both the crank 
pins are 200 mm. by 250 mm., and the crosshead pins 
170 mm. by 250 mm. The two connecting-rods are to 
identical patterns, 200 mm. middle diameter. The two 
piston-rods have each 130 mm. diameter, and the cross- 
head slippers are 446 mm. wide by 710 mm. long on each 
side. Dise cranks of the same size are used at each end of 
the shaft, and these overhang the bearings. 

A general plan, and elevations of the small and large 
cylinders are given on the previous page. The high-pressure 
cylinder is jacketed with boiler steam on its way to the 
valve chests. The low-pressure cylinder is jacketed also 
with fresh boiler steam, but which steam is passed 
through a reducing valve on its way to this jacket. 
The plan shows that between the two cylinders the steam 
passes through a large cylindrical receiver. Here it is 
dried and re-heated by the same steam as fills the low- 
pressure cylinder. Above we show this re-heating 
receiver in elevation and end view. It is 1m. in diameter. 


The domed ends are separated from the cylindrical body | 


| certainly less than the width of a horse’s hoof. Speaking 
| of the width of slot, he said that in Buda Pesth it was 
wide enough for a cat to go through. In Brussels it was 
from 1}in. to 1Zin., but places could be found where a small 
| child might slip in up to the knees. Such width of slot 
| would not be tolerated in England, and he was glad to 
hear that it had been found practicable to work with a 
slot only fin. wide. Mr. S. Z. de Ferranti laid stress upon 
| the advantages of using a conduit system in big towns, 
| combined with a trolley system in the suburbs. Speak- 
ing of the cost of laying a conduit, he thought it would be 
very high in this country on account of the number of 
| obstructions in the street and the lack of system with 
which they had been Jaid. He thought that in London 
the cost for diverting such obstructions might amount to 
as much as £3000 per mile. He pointed out the need 
of practical experience on the part of designers of conduit 
systems, and considered that, generally speaking, it was 
wiser to follow what had already been done than to run 
| the risk of new methods. 
Mr. Monkhouse stated that the cost of the ploughs 


ADMISSION VALVE AND TRIP GEAR 


by two tube plates, between which stretch nineteen tubes 
of 90 mm. diameter and 3°*1 m. length. The heating 
steam passes through these tubes, and the exhaust from 
the small cylinder circulates round about them. 

The diameters of the cylinders are 700 and 1300, and 
the stroke 1400 mm. The normal speed is 79 revolu- 
tions per minute, giving a piston speed of 221 m. = 737ft. 
per minute. The crosshead of the large cylinder drives 
a three-arm bell-crank lever operating five vertical 
pumps. One of these is the condenser air pump, which 
is a single-acting bucket pump, 1050 diameter and 240 
stroke. Two others are plunger feed pumps, 120 
diameter by 240 stroke, Ae the two others injection- 
water plunger pumps, 50 diameter by 240 stroke. 

The steam distribution is effected by Corliss valves and 
gear, each side being driven by two excentrics. Each 
side is furnished with an ordinary two-ball centrifugal 
governor. These two governors are of identical pattern, 
size, and speed, and their sleeves are linked together by 
a transverse rocking shaft. These two governors, which 
act as oneand might be replaced by one, control the cut-offs 
in both cylinders. When speed changes, the two cut-offs 
are changed, not equally, but in such proportions as to 
maintain as nearly as possible equality between the horse- 


used on the Buda Pesth line was only 7s. 6d. The line 
was laid as far back as 1881. In the New York conduit 
system the slot was only jin. wide. The line from Paris 
to Vincennes, which is a trolley conduit line, is fitted with 
trap doors and the change is made in a very short space 
of time. He thought the surface contact system might 
be made useful if the danger of leaving live circuits 
behind the car could be obviated. At Tours chains were 
dragged behind the cars, clattering along the street, 
which, if they made circuit with a live contact piece, blew 
a fuse in the car. The conductor had then to get down 
and telephone to the station. 

Mr. Holroyd Smith said that the Buda Pesth slot was 
ljin. wide. In Blackpool he had been restricted to }in. 
He sketched on the board the manner he had adopted for 
reducing the width of iron exposed. This he had done 
by so forming it, that wooden blocks could be let into the 
surface and so made a tread very acceptable to the horses. 
Mr. Kilburn Scott spoke in favour of the side slot. This 
was generally arranged, when two line of rails were laid, 
on the two inner rails, but he did not see why one slot 
should not be on the outer rails, and thus avoid right and 


left-handedness. He suggested a slight modification of 
the rail on the contact side to allow for a second drip, so 


powers developed in the two cylinders. It would be an | that there might be no danger of mud or wet getting to 
interesting inquiry, which we cannot here pursue, to deter- | the conductors. Mr, Tremlett Carter called attention to 


the value of an insulated return provided with the 
conduit system, and pointed to the necessity of keeping 
the opening in the road narrow in these days of much 
bicycling. Mr. Roger Smith laid stress on the necessity 
for keeping the conduit shallow so as not to disturb the 
road to a greater depth than necessary. The Brixton 
cable conduit allows of a depth of five inches below the 
cable, which is never allowed to touch the mud or water 
coliected in it. It costs from £70 to £80 per mile per 
year to keep it properly cleaned, and he asked if it was 
not better to go to this comparatively slight expense, 
than to enter upon the heavy outlay on deep conduits. 
The width of slot rail could be reduced to 4}in., and he 
thought that was not great enough to cause inconvenience. 

Mr. Connett then replied. If a side slot is used, he 
said, it must be wider than a central slot. In Paris a 
slot 1jin. wide is allowed, and is used for the sides, but 
a width of lin. slot is used at the parts where cen- 
tral slot is employed. The minimum width of slot 
possible is gin. The centre system is the better, but the 
side slot system will work, although it is harder to main- 
tain insulation and the ploughs break down more readily. 
Replying to Mr. Scott’s proposal, the shape of the road, 
high in the middle, made it necessary to put the conduits 
at that place. The cleaning of the conduit at Washing- 
ton costs £5 10s. per mile per year. He pointed out that 
the cable at Brixton could not compare with an electric 
circuit, because if it did sag into the mud no great harm 
was done. It had not the effect of a short circuit. He 
thought that there should be from 8in. to 10in. under the 
conductor. The meeting was then adjourned till April 
19th, when the president will present his address. 


SOUTH STAFFORDSHIRE MOND GAS SCHEME. 
No. L. 

A scHEME for distributing Mond Gas is being brought 
forward in South Staffordshire. To explain the matter 
properly it is desirable to give some description of the 
South Staffordshire coalfield, whose peculiarity is the 
great thickness of the original seams, and the numerous 
faults by which they have been disturbed. The coal 
measures are broken up more than in perhaps any other 
known colliery district, the Silurian rocks breaking 
through in places, and the seams, which are exceedingly 
shallow, cropping out at the surface in others. In the 
neighbourhood of Bilston and Tipton the various deposits 
of coal are found in such close proximity as to forma 
single seam 30ft. thick, the famous “ ten-yard coal.” 
Further away in the Cannock Chase district, the seams 
are separated usually by shale, and are found in much 
less thickness. 

The success of South Staffordshire in the past was due 
to the presence of these splendid seams of non-caking 
bituminous coals, which burn with a long flame, are 
remarkably free from sulphur, and very low in ash. The 
coal hds been got in a very extravagant manner by working 
it out in rectangular chambers, separated by walls of coal 
eight to ten yards thick, the roof being supported by 
pillars of solid coal nine yards square. The original 
workers left these ribs and pillars standing, and a large 
part of the mining industry of the district in recent years 
has been the working out of these old ribs and pillars. 
The extreme thickness of the seams and their proximity 
to the surface have caused extensive depressions of con- 
siderable depth wherever they have been worked, form- 
ing a series of hollows which rapidly fill with rain water, 
forming what are locally known as “ swags,” the drainage 
from which is continually percolating through the 
surface of the ground into the workings beneath. The 
coal is so near the surface—usually less than fifty, rarely 
more than one hundred yards deep—that there has been 
every inducement to work from numerous small shafts 
rather than to drive long underground roads. Most of 
the mining was done in the old days in very rough-and- 
ready fashion, even when the mines were in the posses- 
sion of wealthy firms whose custom it was to let the 
getting of the coal to foreman colliers known as 
“butties.” The result is that the whole district is 
honeycombed with old workings, of which no records 
were kept in the days when legislation did not compel 
the preparation of proper mining plans. 

The enormous network of canals, to which before the 
existence of railways South Staffordshire owed its pro- 
sperity, has been changed from a blessing into a curse, 
owing to the mining carried on in their immediate 
vicinity. This has caused the bottoms to leak, and the 
sides have had to be continually raised to meet the sub- 
sidence of the ground. The repairs have not in all cases 
been effected with the same care that was exercised in 
the original construction, with the result that insufficient 
puddling has caused more than one serious breaking of 
the canal banks. 

The broken nature of the ground, originally considerably 
disturbed by the faults in the mines, was further aggra- 
vated by the methods of working adopted. Each small 
colliery proprietor raised his water at night by means of 
buckets, lowered by the winding engine, and allowed it 
to run away to the nearest convenient spot, so that fre- 
quently the water he drew from his own colliery he 
poured direct down his next-door neighbour’s workings 
through some of the numerous fissures existing in the 
disturbed surface. Realising the unsatisfactory nature of 
this arrangement, Mr. Edward Bindon Marten, the engi- 
neer of the Stourbridge Waterworks, conceived the idea 
of pumping the water in some more systematic manner. 
Parliamentary powers were obtained in 1873 for the con- 
stitution of a Mines Drainage Commission formed for 
“ facilitating the drainage of mines in parts of South 
Staffordshire and East Worcestershire,” consisting of the 
chief colliery proprietors of the district, the chairman and 
deputy-chairman of quarter sessions for the two counties 
interested, the chairman of the South Staffordshire Iron- 
masters’ Association, representatives of the three or four 
leading canal companies, and a number of colliery pro- 


prietors selected by vote. It was authorised tolevy rates 
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on all colliery proprietors, and to pay certain others who 
drew water from the mines sums proportionate to the 
water they raised. The Commissioners were given powers 
to make a rate not exceeding 9d. per ton on all coal, 
slack, and ironstone; 8d. on fireclay and limestone, and 
to charge a general drainage rate of one penny on all 
minerals raised in the district. 

The policy of the Commissioners has varied consider- 
ably from time to time, and latterly, with the view of still 
further concentrating the pumping, they have reduced 
the deep pumping to some half-dozen principal stations, 
at which they have either purchased the engines already 
existing or have put down new engines. They have 
drained most of the important ‘‘ swags” leading the water 
into the brooks of the district, a comprehensive system 
of surface drainage having been devised for the purpose. 
By this means large quantities of coal have been 
worked which no doubt could not otherwise have been 
got. Naturally disputes have occurred as to details, the 
power to levy differential rates having always raised 
more or less ill feeling on the part of those in whose 
favour discrimination has not been made, and on the 
part of the smaller proprietors there is an impression 
that, however good the original conception, the practical 
result has been that the larger proprietors, who are 
directly represented on the Commission, have unduly 
favoured each other at the expense of the smaller 
owners. Probably, whatever had been done, it would 
have been impossible to avoid suspicions of this sort, and 
the appointment of three such arbitrators as the late 
Messrs. Alfred Young and C. Tylden Wright, and Mr. 
Edward Terry, is perhaps the best guarantee that could 
be given for fair play, but by the disaffected owners in 
the district the Commission is often called in derision 
Mines Drownage Commission.” 

The Commissioners are now faced with the problem 
that the quantity of coal which is workable is being 
rapidly exhausted, so that the quantity upon which it is 
possible to levy rates is continually decreasing, while the 
expenses of the pumping and maintenance of the works 
remain as great as ever. Seven years money was 
raised by mortgaging the rates which could be levied, to 
enable certain works to be executed which it was 
expected would reduce the cost of pumping, these 
securities being taken up mainly by the large coalowners 
of the district, who thought more of keeping the mines 
unwatered than of the security offered for the loan. 

Under these circumstances, Mr. Edmund Howl, the 
engineer to the Commissioners, has been for some years, 
as he told the meeting held in Birmingham on the 21st 
ult., looking round for some more economical method of 
pumping the water. His idea was to generate power in 
some central station and distribute it throughout the 
district, so as to enable him, in addition to running 
existing machinery more economically, to pump out some 
of the smaller areas before the water could find its way 
into the lower levels. Some few years ago he proposed 
to the Commissioners a scheme for distributing water 
under hydraulic pressure to work pumps in isolated 
positions in the district, but the difficulty of maintaining 
pipes properly tight at such high pressure, when 
traversing districts in which the surface was being con- 
tinually disturbed by mining operations, prevented the 
adoption of this scheme. Three years ago a proposal 
was brought forward by well-known men in the Black 
Country for distributing electric current from a central 
station to the various points where required for the use 
of consumers generally. The scheme was the suggestion 
of Mr. Leonard Addenbrooke, the electrical engineer, and 
was strongly supported by Mr. Howl, who appeared to 
anticipate that the Mines Drainage Commissioners 
would be able to take a very considerable amount of 
current during the day or night, as might be preferred by 
the company, thus equalising the load. That company 
was formed, and its works at Ocker Hill are now nearing 
completion. 

Since then Mr. Howl has had the Mond process of 
making gas brought to his notice, has investigated it, and 
has come to the conclusion that it is more suited to the 
requirements of the Mines Drainage Commissioners. 
Mr. Mond’s experiments were begun in 1879, and the 
first notice of the process was in the address he delivered 
as president of the Society of Chemical Industry in the 
year of 1889. 

On March 16th, 1897, a paper on the Mond gas pro- 
ducer plant was read by Mr. Humphrey before the Insti- 
tution of Civil Engineers ; a further paper as to its use 
in an experimental steel-melting furnace built by him at 
Messrs. Brunner Mond’s works, to test the value of the 

as, was read by Mr. John H. Darby, the manager of-the 

rymbo Steel Works, on May 8th, 1896, before the Iron 

and Steel Institute. Ancther paper was read by Mr. 
Humpkrey before the Institution of Mechanical Engi- 
neers in January this year, and one by Mr. Rollason, of 
Nottingham, was read before the Staffordshire Iron and 
Steel Institute at Dudley on the 9th ult. Those desiring 
further information on the subject can obtain it by re- 
ferring to the papers enumerated. 
_ A Bill to authorise the supply of Mond gas will be 
introduced into Parliament during this session. The 
subscribers are the following Mines Drainage Commis- 
sioners :—Colonel Cochrane, the chairman; Sir Benjamin 
Hingley ; Mr. J. H. Claughton, representing Earl Dudley; 
Mr. G. MacPherson; Mr. Edmund Howl, the engineer ; 
and Mr. Ludwig Mond, the inventor of the Mond gas 
process. 

A public meeting in support of this scheme was called 
at the Grand Hotel, Birmingham, on Thursday, the 21st 
February, over which Sir Alfred Hickinan, M.P., pre- 
sided. In his opening remarks the chairman stated that 
in his opinion the days of the steam engine were gone by, 
and that the gas engine must inevitably take its place, 
mentioning that he had given orders for a gas engine to 
be put down at his works; this engine, we hear, however, 
is intended to work not with Mond gas, but with the gases 
from his own blast furnaces. He’ considered that the 


scheme would be a great benefit to the district, and he 


seemed to anticipate a great improvement in the quality 
of iron or steel made with Mond gas, on account of its 
freedom from sulphur. Colonel Cochrane, who succeeded 
him, stated that during the twelve months from June, 
1899, to June, 1900, the Mines Drainage Commissioners 
had spent in pumping in the Tipton and Old Hill districts 
£14,673, whereas from figures given him by Mr. Mond, 
this work could have been done with gas engines driven 
by Mond gas for £7359. Mr. Alfred Mond, son of 
Mr. Ludwig Mond, Mr. Herbert Humphrey, the engineer 
to Brunner, Mond, and Co., Sir Benjamin Hingley, and 
Professor Burstali, Professor of Engineering at Birming- 
ham University, were called upon by the chairman, and 
spoke as to various features of the scheme. Questions 
were invited from the audience, but the time allotted to 
the meeting being nearly exhausted, little further informa. 
tion was elicited by inquirers not altogether satisfied. The 
meeting nevertheless agreed to support the Bill. 

The Bill proposes to fix the maximum charge for the 
supply of the Mond gas at 3d. per 1000 cubic feet to large 
consumers, and 4d. for those taking less than 4,000,000 
cubic feet every thirteen weeks :—‘* Provided that should 
the price of good quality slack at any time exceed the 
price of 6s. per ton delivered at the works of the company, 
then the price of gas may be increased beyond the above 
maximum by one-eighth of a penny per 1000 cubic feet for 
every shilling by which the price of slack per ton shall 
exceed the price of 6s. per ton.” No provision is made in 
the event of any reduction in the price of slack, which has 
varied during recent years between 4s. and 8s. per ton; 
6s. may be regarded as a fair average price. 

It was stated at the meeting that the promoters did not 
actually expect to charge more than 2d. per 1000 cubic 
feet for the gas. 

Our readers will, of course, understand that the Mond 
gas is not equal in calorific value to ordinary lighting gas, 
which contains usually from 650 to 700 British thermal 
units per cubic foot, the heating power of some of the 
Scotch gases being higher, whereas the Mond gas contains 
only 140 to 150 thermal units per cubic foot. If we 
regard the relative heating power of the two gases as 
four and a-half to one, we shall be very nearly correct. 


OUR NEW GERMAN FIELD ARTILLERY GUNS. 


Ose hundred and eight 15-pounder quick-firing field 
guns have been specially manufactured in Germany for 
the use of our field artillery, and all of these guns have 
now been issued to various field batteries, as a preliminary 
measure and for experimental purposes only. One 
battery, the 84th, has just been equipped with four of 
these weapons, and will shortly go to Okehampton, 
where they will be subjected to the most crucial tests, 
both as regards the power, range, and accuracy of the 
guns, as well as the strength and mobility of their 
mountings. So far as experimental practice with these 
guns and with their mountings has up to the present 
been made in England—such having been confined to 
Aldershot—the results have certainly been favourable to 
the guns themselves. They are sighted up to 16 deg. of 
elevation, which gives a range of over 8000 yards, and 
the practice, even at that long distance, has been uncom- 
monly good. But the mountings have proved to be 
altogether unequal to the strain brought upon them 
during the process of absorption of the shock of recoil. 
The absorption itself has been perfect, but the effect of 
its action upon the carriage most disastrous. Axletrees 
have doubled up and split into several fragments—the 
majority of the fractures being at the centre, where the 
central pivot of the gun’s bed passes through. Other 
portions of the mountings have given way in a similar 
manner; the wheels also have exhibited decided signs of 
weakness, and will probably develop still more startling 
indications in this direction after they have been bumped 
about over the rough ground near Okehampton. 

All of the faults hitherto observed in the new field 
equipment are, however, due to defects in the manufacture 
of the mountings only, and have no association with the 
nature or make of the guns. Moreover, such defects can 
be remedied with comparative ease, as they are the con- 
sequence of indifferent work, not of a bad system. Pro- 
vided that a larger seat be allowed in the centre of the 
axletree, for the reception of the gun pivot, by “ upset- 
ting’ the original forging during the process of manufac- 
ture to a much greater extent than heretofore, the bed 
may be strengthened to any required degree. Indeed, it 
is quite clear that the existing axletree appurtenances 
have not been judiciously thought out, for the gun cannot 
be dismounted from its carriage without removing the 
axletree seats which are on either side of it, as, other- 
wise, the gun cannot turn round sufficiently upon its 
centre pivot to allow of the shank of the pivot being un- 
locked from the slot into which it fits. This is, of course, 
a most clumsy arrangement. But, as we have before 
said, all these are mere details of manufacture, not errors 
of system, and the removal of such difficulties would be, 
to our experts, only a question of time and consideration. 

In the natural order of description we must commence 
with the gun. Itis approximately 7ft. 6in. in length, or 30 
calibres, being 3in. clear in the bore, with twenty-eight 
shallow grooves, and very slightly chambered out at the 
breech. It is said to be of nickel steel. There are two 
powerful rings shrunk on to the body of the gun, one of 
which is close to the muzzle and the other not-quite half- 
way between the muzzle and the breech. These bands 
or rings are associated with seatings and slides which run 
easily backwards and forwards within ‘* ways”’ formed by 
the steel edges of the trough, which is beneath the gun, 
and of similar length. Within the trough is a quadruple 
spring in five lengths, so that there are twenty springs in 
all, connected by washers with double hollows, one on 
either side. The springs surround hydraulic recoil 
cylinder, also necessarily within the trough and almost as 
long. Within the cylinder is a piston pierced with holes 
working backwards and forwards in a bath of glycerine, 
and having its piston-rod bead secured to the front end 


ofthe trough. The recoil cylinder is secured in front to 
a plate projecting downwards from the forward gun ring and 
slide before alluded to, and the piston-rod passes through 
this plate. Thus, when the gun recoils, the projecting 
plate carries back the recoil cylinder along the piston-rod, 
forcing the glycerine through the holes in the piston, and at 
the same time compressing the springs against the rear end 
of the trough. The recoil varies from 37in. to 47in., but 
the average run back of the gun is about 4lin., or about 
half the length of the recoil cylinder. This arrangement 
is sufficient to absorb all the energy of the recoil of the 
gun at any angle of elevation up to 16 deg. The action 
of the springs is perfectly uniform, the hollow washers 
between the five sets sliding backwards and forwards 
within the steel trough, which they fit precisely. The 
breech gear of the new guns is very simple and strong, 
the lever being upright, as in the recent Elswick 
examples, and opening the breech by a single movc- 
ment. Instead of a screw half coned and half cylindri- 
cal, its shape is that of a truncated acorn. The 
extractor is capital, being actuated by two wedge-shaped 
projections close to the hinge of the breech piece, which 
engage with similar movable projections on the right 
side of the gun, forcing out the extractor with consider. 
able energy. There is a wedge-shaped steel head at the 
end of the firing lanyard, which forces back the spring of 
the striker by the action of the wedge against it, and 
letting it go with a jerk directly the thick end passes a 
shoulder in the same. A stud beneath turns the gear 
from “safety” to the “firing position” at will. An 
excellent contrivance at the extremity of the striker may 
prevent many an accident. A rebound spring, attached 
to a loose sleeve at the end of the striker, brings back the 
point well within the face of the breech block after the 
striker has been forced forward by the main spring, so 
that the normal position of the point, even after the gun 
has been loaded, is within the face. Many a premature fire 
has occurred through the projection of a firing pin, when 
very rapid firing is going on. The German 15-pounder 
gun has a brass cylinder for the powder charge separated 
from the projectile. This will make a considerable 
difference in the weight of the rounds of ammunition 
required to be carried. 

In describing the gun we have practically exhausted 
the recoil features of the mounting, which are, in reality, 
centred in the trough, springs, and hydraulic recoil 
cylinder, but there is still a most interesting portion of 
the carriage upon which we have not touched as yet. 
That is the trail. It is cylindrical and of ordinary 
length in its normal condition, but by holding the hinged 
handspike firmly, and getting the gun run forward at the 
wheels, the trail telescopes out until it is double its 
ordinary dimensions. At the end is a wide and 
powerful spade, and from this, at ordinary eleva- 
tions, say 6 deg. or 7 deg., the elongated trail, almost 
synchronises in direction with the gun itself; a most 
valuable attribute in firing, as the line of recoil 
is almost exactly in a line with the trail, which is 
rigidly secured i the spade. There is, of course, 
an ordinary steel brake, with a hand wheel to work it, 
which completely locks the travelling wheels of the gun, 
but so perfect is the action of the recoil cylinder and 
spring system, that the recoil is almost wholly absorbed 
before it reaches the wheels or spade. 

The above brief description of the new German 
quick-firing field gun and carriage will give some idea 
of the importance of the invention, but we hope 
shortly to obtain some specific details, and to be able 
to give some particulars of the practice which has been 
obtained with these weapons, as well as drawings of 
the features described. 


GLASGOW INTERNATIONAL EXHIBITION. 
No. JIL, 


In Article I., in our issue of February 22nd, page 185, 
we reproduced from a photograph by T, and R. Annan and 
Sons, the official photographers to the Glasgow Exhibi- 
tion, a view down the Machinery Hall, as well as two 
smaller views of the Hall, taken while it was being con- 
structed, and showing the methods employed. In the 
series of illustrations we present to-day, which are also 
from photographs by Annan and Sons, Fig 5 shows the 
Machinery Hall from a different point of view, and affords 
a more adequate coneeption of the great size of this section 
of the Exhibition, and of the arrangement of galleries by 
which the exhibits both on the floor of the great central 
bay and of the two bays on each side of it, can be com- 
— y seen without descending to the floor itself 12ft. 
ower. 

From the inner end of the Machinery Hall the con- 
verging galleries and side stairways lead to folding doors 
which admit to the Grand Avenue connecting the Ma- 
chinery Hall and the Industrial Hall, and giving access also 
to Glasgow’s New Art Galleries, which, as has previously 
been stated, form part of the Exhibition, and will now be 
opened for the first time to the public. Where the 
avenue leaves the Machinery Hall it is conducted over 
the Dumbarton-road—the great east and west artery of 
Western Glasgow—by a covered-in bridge. This bridge 
is constructed of timber, although originally it was 
intended to have the structure of steel, but for reasons 
already explained in article No. I. the change had to be 
made. It has a clear span of 65ft. across the road, with 
a smaller span on either side, and a clear width of footway 
for passengers of 40ft. The bridge is supported by three 
main girders, which, owing to the very limited depth 
available for them, have been constructed on the canti- 
lever principle. The cantilevers rest upon cast iron 
columns, and the anchor arms are securely anchored and 
weighted with concrete blocks. 

The Grand Avenue, of which we give an interior view 


in. Fig. 8, has a length of 1000ft. and a width of, 75ft. 
‘The roof is formed--of laminated timber ribs, semi- 


circular in form, spaced 15ft. apart-and giving a height 
of 40ft. above the floor at the ridge. It is covered with 
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glass and corrugated steel sheeting, the sides being 
enclosed with fibrous plaster secured to timber framing. 

The Industrial Hall is the finest building in the Exhibi- 
tion. In our series of illusirations to-day we give, Fig. 6, 
an interior view of this building, showing main avenue 
to the east of and near the supports of the dome; and 
Fig. 4, another view looking to the west end of the 
avenue, and the opening to Grand Avenue. 

In Article No. I. we gave in a general way the extent 
and arrangement of the buildings devoted to Industries. 
The Figs. 1, 4, and 6 are illustrations of them. 

Owing to the increasing cost of the material, and the 
difficulty of obtaining it in limited time, it was decided to 
substitute timber for the whole of the side courts, face 
walls, and minor towers. 

From the boring observations carried out before work 
was commenced, it was found that the ground was very 
unstable, and that settlement commenced almost with 
the first application of the load. This was gradually 
increased to two tons per square foot, which caused im- 
mediate settlement of from Yin. to 4in., the settlement 
gradually increasing while the load remained. 

Owing to a great depth of the mud and silt, it was 
decided to float the foundations in preference to piling, 
and this method has generally been followed with very 
satisfactory results, but, where available, the foundations 
have been made on the sandstone rock, which crops up 
irregularly. 

The roof of the main avenue is entirely of steel, with a 
total span of 102ft. 6in. The main trusses, which, as 
may be gathered from the photographs we give on page 293 
have been designed on the three-hinged arch principle, 
are spaced about 40ft. apart on an average. The inner 
and outer booms are in couples, spaced 1ft. 1jin. centre 
to centre, and are formed of angles placed back to back 
and connected by light bracing. The inner boom is 
vertical to a height of 12ft. 6in. from floor, above which 
it forms a semi-ellipse. The outer boom, which is spaced 
5ft. from the inner boom at floor, is vertical to the eaves, 
35ft. Tin. above; while from eaves to ridge, 56ft. Qin. 
above floor, it follows the rake of the roof. These booms 
are connected by horizontal and diagonal members be- 
tween floor and eaves, and by diagonal and vertical 
members between eaves and ridge; all formed of angles 
attached to the main booms by connection plates, and to 
each other by light diagonal bracing. 

At the foot of each principal the main booms are con- 
tracted, and rest upon the steel bearing pins, 3}in. 
diameter, supported in steel bed-plates, which are 
attached to the concrete foundations by 1}in. bolts, and 
to each other by Sin. by tin. tie-plates. The centre pin 
is placed at the apex of the roof, 56ft. 9in. above the floor, 
and is of steel, 43in. in diameter. The curve of the 
bottom booms of the principals is completed at the 
crown by means of false members attached with bolts 
resting in slotted holes. The ridge girder and principal 
purlins are spaced 12ft. Sin. apart, the former being 
attached to the apex of the principals, the connection on 
one side being by means of slotted holes, to provide for 
expansion and contraction, the astragals being similarly 
attached. The ridge girder and principal purlins are 
formed of double angles 4in. by 3in. by jin., placed 
back-to-back in top and bottom members, connected by 
vertical and diagonal members of angles and bars, and 
attached and bracketed to alternate vertical members of 
the principals. 

Immediately under the eaves the principals are con- 
nected by arch-shaped girders formed of 3}in. by 3}in. 
by jin. angles face to face in top and bottom members, 
and with vertical and diagonal member connections 
attached by junction plates. From the bottom of these 
girders elliptical members formed of angles with radiated 
ties are suspended, forming a series of openings extend- 
ing along either side of the main avenue, and giving 
access to the side courts. There are two principal rafters, 
12in. deep, between each set of principals, spaced equally 
apart, of double angles 2}in. by 2}in. by }in., connected 
by diagonals 1}in. by 

The ventilating girders are six in number, three on 
eitber side of the ridge girder, and are spaced at uniform 
distances of 6ft. 4in. apart. They have a depth of 13in. 
over all, and the top and bottom members are composed 
of an angle 3in. by 3in. by jin., which are connected by 
diagonals, and supported and attached to the principals 
and principal rafters. 

On either side of the glazing covering the ventilator 
girder is a strip of corrugated steel sheeting, and from 
the foot of this to the eaves is a further strip of glass 
15ft. 6in. wide. Diagonal wind bracing is provided in 
each alternate bay. 

The roof over the avenue south of the dome has a clear 
span of 60ft. 9in., with a height of 35ft. 6in. to eaves, and 
50ft. to ridge. It is supported on arched-shaped and 
braced girders and steel columns, formed of angles and 
lattice bracing, supported and bolted to concrete bases. 
The principals are spaced an average distance of 21ft. 
apart, the lower member being elliptical in shape; the 
outer members follow the rake of the roof; inner and 
outer members are of angles, and they are united by 
vertical and diagonal members attached by means of 
connection plates. The principal purlins have a depth of 
2ft. 6in., and are formed of angles 3in. by 2in. by jin., 
united by diagonal struts and ties of angles and bars. 
The intermediate rafters are formed of T’s, 4in. by 2in. by 
jin. top and bottom, united by lattice bars; and the 
‘common purlins are of U’s, 5in. by 1}in. by jin., spaced 
6ff. 4in. apart. The covering is similar to that already 
described for the roof over the main avenue. 

The side roofs are upon timber-trussed 
girders, which-gire supported at their inner ends by the 


_principalg.of thé main roof, and at the outer end by a 
placed behind the building face. An inter- 
mediate timber support, 10in. square, divides the girder 
‘into spans of 53ft. Qin. and 59ft. 8}in. respectively. The 
girders have a totaldepth of 5ft. 3in., the top and bottom 
booms being each three timbers 9in. by 44in. spaced lin. 
apart, and connected by timber diagonal struts and 


vertical iron ties. These girders, in addition to carrying 
the side spans, convey the wind thrust upon the face 
walls, which is taken up by the principals of the main 
roof. 

The side roofs are of timber, of a very light and novel 
construction, designed on the cantilever principle. The 
principals are placed at a uniform distance apart of 
11ft. 9in., the ties pass over and are attached to the top 
boom of the bearing girders, and are continuous through- 
out the whole length of the building, while the struts 
rest upon the bottom boom of the girders—intersecting 
the ties diagonally at a distance equal to one-quarter of 
the roof span from the bearing girders—-and are extended 
to and meet at the ridge. Immediately above the inter- 
section of tie and strut, light lattice timber ventilator 
girders extend, which at the base support the corrugated 
steel sheeting. With a slight fall the sheeting extends 
to over the supporting girders upon which the gutter is 
carried, while from top of ventilator to ventilator, and 
passing over the ridge, T astragals are attached at 
intervals of 1ft. 114in. which support the glazing. 

The face walls of the main buildings of the Exhibition, 
Machinery and Concert Halls, as well as Industrial Hall, 
are formed of light timber framing, upon which the 
fibrous plaster, jin. thick, which forms the outside 
covering, is fixed. The face walls being of so light a 
construction, are quite incapable in themselves of resisting 
wind pressure. ‘hey are stiffened aud supported by 
horizontal girders extended along the eaves, between the 
side-roof bearing girders, which, as already explained, 
convey the wind thrust to the main roof trusses, and by 
which it is taken up. It will therefore be seen that the 
stability of this immense structure is almost entirely 
dependent on the strength of the central span, to which 
all stresses are conveyed. 

The fibrous plaster forming the outside covering of the 
face walls—composed of stucco, canvas, and wood, run 
into moulds and allowed to harden—has been put on in 
slabs measuring about 4ft. by 3it. by jin. in thickness. 
These slabs are nailed to the wooden framing, then 
pointed, and flushed up with stucco; the buildings in 
this way being virtually in one great piece. All mould- 
ings and enrichments, including the huge emblematic 
figures springing from the fleche on the domes and 
minarets, are formed of the same material. All the 
plaster work has been carried out in studios and sheds on 
the ground. 

The substructure of the dome forms a square of 113}{t. 
on plan, the sides of which attain a height of 75ft. 6in. at 
roof-level over the balcony. Each side of this square 
is pierced by a semicircular arched opening, 48ft. wide 
and 43ft. high, communicating with the main. avenues 
on three sides, and forming the main entrance from the 
Park on the north side. The outside faces of the sub- 
structure are formed of main vertical timbers 12in. by 12in., 
and intermediates, spaced about 2ft. apart, 12in. by 2hin., 
all resting upon, and attached to, massive timber sills and 
timber platforms securely bolted to the foundations. The 
faces of the verticals are covered by two lin. layers of 
close timber sheeting, placed diagonally to the verticals 
and each other, openings being left for windows, «c., as 
required, and_ the whole covered by fibrous plaster 
slabs. 

The inner supports of the dome consist of four timber 
columns, L-shaped on plan; the uprights are I4in. by 
14in., placed upon timber sills, and firmly secured to 
the foundations by steel bolts. The uprights are con- 
nected by two layers of 2in. timber sheeting, fixed 
diagonally to the verticals and each other, and secured 
by means of bolts. These columns, as in the case of 
the outer framing, extend to the balcony floor level, inner 
and outer supports being securely attached to each 
other in all directions by~ horizontal and diagonal 
bracing. The inner columns are further connected to 
each other, and forming a square on plan by four heavy 
timber girders, having a clear span of 51ft. and depth of 
8ft. 6in. These girders form the inner support of the 
balcony and the main support of the dome structure, 
and from them is suspended the girder and framework 
forming the inner face of the dome, together with the 
recessed arches over the openings underneath. 

At the balcony floor level the inner and outer supports 
of the dome are securely tied together by a steel and 
concrete platform, in which expanded metal is embedded, 
which extends round the dome, and to which access is 
obtained by electric hoists and stairs provided in the 
main towers. The balcony is 120ft. square, and open- 
arched on all sides. 

From the platform forming the balcony floor rise the 
dome ribs, sixteen in number; they are box-shaped, 
formed of angles with lattice bracing; and are connected 
at intervals of about 11ft. by horizontal circular girders 
and stiffened by diagonal wind bracing, the crown girder 
at top supports the fleche. The dome has an external 
diameter of 77ft. 6in. and an extreme height of 190ft. It 
is covered on the exterior surface by timber and sheet 
iron, and internally by fibrous plaster. 

Flanking the dome, and at the extreme corners formed 
by its substructure, are the four main towers, 22ft. 6in. 
square, and rising to a height of 155ft. These towers 
were originally framed of steel, but, for reasons already 
stated, the work was ultimately carried out in timber. 
The framing, like the outside faces of the understructure 
of the dome, consists of timber corner posts with inter- 
mediates of lighter scantling resting upon timber sills, 
and a timber platform under each main support. The 
outside faces are entirely covered by two layers of jin. 
timber sheeting attached to the framing and to each 
other by nails, and placed diagonally, and to which the 
plaster slabs, mouldings, afid- ornaments are fixed. The 
towers contain the electrig: elevators and stairs to the 
balcony encircling thé dosite. 

The floor of the whole Industrial Hall rests upon sills, 
laid upon the surface of the ‘ground, and spaced 10ft. 
apart. The iain bearers: are formed of Qin. by 3in. 
timbers, and are supported on uprights resting upon the 
sills, spaced 4}ft. centre to centre, and braced to the 


bearers by 6in. by 1fin. diagonals. The joists are spaced 
Ift. 6in. apart, centre to centre, and scantling 9in. by 3in, 
Every third joist is stiffened and braced to the foot of the 
supports by 6in. by Ijin. diagonals. The flooring is 
formed of 6in. by 1jin. tongued and grooved battens, the 
whole forming a very rigid platform, which has already 
been severely tested with stored exhibits forwarded fro, 
Paris. The flooring of the last Glasgow Exhibition jn 
1888, it may be added, was of timbers laid }in. apart, 
and besides causing many little inconveniences, that 
arrangement made the hall very cold. 

It was originally intended that the arched roof over the 
central avenue should first be erected, the side roofs being 
afterwards extended outwards on either side to the build. 
ing face, but owing to the delay in the delivery of the 
steelwork, and to expedite the work under the existing 
circumstances, this method of procedure was reversed, 
The framing of the face walls and side spans was first 
proceeded with, the ends of the side roof girders next the 
main avenue being meantime carried by temporary 
supports. The erection of the roof over the main avenue 
was afterwards proceeded with by means of a movable 
temporary platform, upon which a steam crane was 
erected to lift and distribute the material which was 
brought forward on trollies moving on a temporary line 
of rails. 

Each main truss or principal was delivered in four 
sections, the first two of these, each extending from 
bearing to eaves, were first raised and placed upon their 
bearings, temporary support being provided on either 
side of the movable platform. The remaining sections, 
extending from eaves to apex, were then raised and 
placed in position over and supported by the movable 
platform until the necessary connections were effected. 
The purlins, rafters, &c., were then raised and bolted in 
position. between the principals, from which the tem- 
porary supports were then withdrawn, and the platform 
moved forward by means of a hand winch, in position 
for the next truss, the average time occupied in the 
erection of the roof being two bays, or about 80ft., per 
week, 

The Concert Hall will form one of the most interest- 
ing portions of public resort in connection with the 
Exhibition, and a few notes regarding its construction, to 
accompany the view we give of it, Fig. 2, will be of interest. 
The hall is a rotunda—situated some distance away 
from the Industrial Hall, but connected by a covered 
colonnade. The framework consists of twenty-four series 
of double columns, those on outer ring of building form- 
ing 140ft. diameter, and the inner columns leaving a clear 
space of 115ft. diameter in the centre of the building, 
and the height to top of outer columns is 32ft., rising to 
70ft. at top of dome roof. These outer andinner columns 
are braced together at top by arched lattice girders, and 
at a height of 16ft.—where they are further connected by 
elliptical lattice girders—a promenade and gallery is 
formed, which runs all round the building, excepting the 
space occupied by the grand organ. 

The dome roof framework is of steel, with twenty-four 
main ribs of latticed work, which rise from top of outer 
columns and connect on a conical cylinder 22ft diameter 
at top, to which the ribs are fixed. The purlins are 
formed of latticed girders about 9ft. apart, fitting into the 
top boom of arched ribs and secured thereto. On the 
top of the dome roof is fitted a ventilator frame, 21ft. 
9in. diameter and 11ft. 6in. deep, arched on top with 
twenty-four ribs secured to main couples and to a circular 
girder 4ft. diameter on top. Into this circular girder is 
fitted a lantern frame, 4ft. diameter and Sft. high, above 
top of ventilator, so that the total height from ground 
level to top of lantern is about 90ft. 

The hall will accommodate about 5000 people, and 
the seats are arranged in the form of an amphitheatre. 
With the exception of the Albert Hall at Kensington, the 
floor space is greater than that of any hall of a similar 
kind in the kingdom. The platform is large enough to 
seat 500 performers—an orchestra of 100 and chorus of 
400. It is not recessed, and the music will therefore be 
heard to the best advantage. A grand organ by Lewis 
and Co., London, is being built in a central place on the 
platform, with the case so arranged that it will not divide 
the chorus. A corridor runs almost completely round 
the building, and leading from it are four spacious stair- 
cases giving access to the gallery. As itis intended that the 
principal ceremonial functions will take place in the Concert 
Hall, large reception rooms, to be luxuriantly furnished, are 
provided at the main entrance to the hall. Babtie and 
Bond, C.E, of 180, Hope-street, Glasgow, are the 
designers, to the instructions of Mr. James Miller, I.A., 
223, West George-street, Glasgow, the architect for the 
Exhibition buildings, and, as stated in a previous article, 
the steel work has been carried out by Alex. Findlay and 
Co., Limited, Motherwell. 


MACHINERY FOR THE AMERICAN NAVY. 


Tue different bureaus at Washington, which discharge 
duties similar to those performed by our own Admiralty, 
publish every year statements of the work transacted or in 
progress by each. It is*highly desirable that the practice 
should be copied in this country. : 

The Bureau of Steam Engineering is not ashamed to give 
to the world the designs preparéd “under the supervision of 
Admiral Melville for the machinery of warships. The last 
annual report contains a large number of drawings, from 
which we have selected and engraved those which we publish 
this week. The drawings are not accompanied by any 
special official description, nor indeéd*is-One needed, as they 
aré perfectly intelligible to every “enginéér accustomed to 
marine work. There are maaiige features of interest about 
them, and we may add ‘that, so far as is known at this side 
of the Atlantic, the machinery of» the Américan navy is, as a 
title; successful in no stinted measure. * = 

The ship ‘will have a displacement’ of’ 14,600 tons. The 
engines will have cylinders 35in. + 57in. + 66in. + 66in. x 
48in., and are intended to indicate 19,000 horse-power. 
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BOILERS AT THE PARIS EXHIBITION, 
No. L 

We have already mentioned that the Paris Exhibition 
did not bring to the front anything very novel in boiler 
construction. In fact, most of the space was occupied 
by, and most of the hs steam raised by, the four firms 
Babcock, Wilcox and Co., and J. and A. Niclausse of 
Paris, and Naeyer and Co., and the Fives-Lille Company. 
‘A strong battery of ten boilers, rated at 4000 horse-power 
in all, was exhibited by de Naeyer and Co., who have 
works both in France, at Prouvy, and in Belgium, at 


| square foot of heating surface, was worth careful exami- 


| Soc. Anon. “ Mathot” if it bad not been very late in 
getting to work. One point worth noting was that most 
of the stoking was by hand, machine stoking and coal con- 
veyance being but poorly represented. Altogether, the 
| exhibition could not be said to be one that at all truly 
| gauged the condition of modern boiler making through- 
| out the world. 
| Smaller French exhibits were made by N. Roser, of Paris, 
| by A. Montupet, of Paris, and by Solignac, Grille, and Co., 
| whose small boiler, arranged for a large evaporation per 


nation, and by Bietrix, Nicolet, and Co., whose boiler is 
illustrated in Fig. 1. In 
this boiler the circulation 
is guided through the 
upper collecting drum by 
a curved trough tube. | 
Throughout its central 
length this tube has a’ 
wide slot cut along its) 
upper surface, from which | 
the steam escapes up into | 
the steam space. The | 


Fig. 1—WATER-TUBE BOILER BY BIETRIX, NICOLET, AND CO. 


Willebroeck. It is the French Babcock and Wilcox Com- | 
pany that exhibited; and, except for this set, America was 
unrepresented by any boilers in the Champs de Mars. 
America, however, had quite a considerable number of 
stands showing a variety of boiler accessories, such as 
valves, injectors, feed pumps, &e. Messrs. Galloways’ six 
Lancashire boilers formed an excellent example of this 
class of English boiler, but this was the only Englisk ex- 
hibit. The French official catalogue tells us that Lumby, 
Son, and Wood, of Halifax, and the Perfecta Seamless 


water is led on without | 
iningling to any extent 
with the bulk of the | 
water in the drum, and 

down again to the furnace 

tubes. Thus each por- | 
tion of water is rapidly 

circulated round and_ 
round without material | 
cooling in each circuit | 
until it is well converted | 
into steam. This tube is | 
completely closed water- | 
tight at the front end of 

the drum, but at the back 

end it is perforated for | 
the admission to the) 
down - flow of sufficient | 
water to make good what | 
is lost by evaporation in 

each circuit. At the front | 
end it will be noticed that | 
the bend guides the flow | 
into a horizontal direc- | 
tion before it reaches the 

slot giving escape to the | 
steam, so that the water | 
reaches this open part without any upward component | 
of velecity. The device appears to be a good one. 


A development of the Cornish design was exhibited by 
H. Paucksch, of Laudsberg. Fig. 4 shows transverse 
and longitudinal sections of this construction. Two 
cylindrical shells of 1, m. diameter and 9,5 m. length, 
lie side by side, each surmounted by a steam dome of 
600 mm. diameter by 900 mm. height. An internal flue 
runs the whole length of each shell, the two draughts 
meeting at the far end and returning through the flue in 
the setting between and under the two shells. The 
draught again splits in front and traverses the length once 
more by two side flues, which, however, extend inwards 
to the centres of the bottoms of the two shells. 

The end plates are deeply dished under a hydraulic 
press, the depth of the spherical part being nearly 
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Fig. 3—END VIEW OF BOILER 
200 mm. = Sin., while, including the flange, it is 


300 mm. = lft. The fire-door mouth is flanged out- 
wards an extra 4in., giving to this end a total depth 
produced in the press of 16in. These ends are thus 
amply strong and stiff enough to do without any longi- 


In the German section the Berninghaus Company, of | tudinal stays, and the total absence of stay joints in the 
Duisbourg on the Rhine, had a stack of four boilers for ends is an admirable feature in this and some similar 
12 atmospheres pressure, and each with 260 square metres boilers to be mentioned presently. The fire-grate is in 


heating surface, Figs. 2 and 3, in which the lower part con- 
taining the furnace is practically a Lancashire boiler, while 
this is surmounted by a cylindric shell containing 112 re- 
turn 4in. fire tubes, the two storeys of the whole boiler 


three lengths, covering a total length of 1°833 m. = 
6ft. 14in., exclusive of the dead plate. This part of the 
flue tube is 900 mm. in diameter, but after a stretch of 
34 m. the diameter is reduced to 800 mm., 750 mm., and 


being separated by a horizontal brick floor. The arrange- 700 mm. in successive 400 mm. long ring lengths. Be- 
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Steel Tube Company, of Birmingham, were exhibiting 
high-pressure boilers, but this was a mistake rectified by 
the omission of their names from the British catalogue. | 
All the above, except Galloways, are water-tube standard 
designs, in which there is nothing requiring special men- | 
tion or illustration. We presume that the cost of trans- | 
port and erection has led to the complete absence of | 
representation of the Anglo-Saxon home and birthplace 
of water tubes, and of the Scotch marine type. 

Among the working French Section the Compagnie de 
Fives-Lille occupied a strong position, as would also the 


Fig. 2-STEAM BOILER BY THE BERNINGHAUS CO. 


ment has some evident advantages. The same firm yond this it is again increased to 750 mm., and oscillates 
had also one other boiler, which consists of a simple | so to speak, between 750 mm. and 700 mm. in alternate 
cylindrical shell with three internal furnace tubes, rings. This has the effect of so bafiling the upper currents 
as in a marine boiler, but without any return tubes, | of hot gas that the various strata have a better chance of 
and with the proportions of internal flue diameter to coming one after the other into close contact with the 
shell, and of total length to shell diameter, much larger | metal roof. The alternate rings of larger diameter—the 
than in a marine boiler, the shell diameter being 2,%m., | increase of diameter being, be it noted, wholly on the top 
and the length 10m. The two higher flue tubes are each | side—form pockets where portions of hot gas are caught, 
900 mm. in diameter, while the central and lower one has’ allowing those immediately underneath them to flow on 
the smaller diameter 750 mm. The whole is surmounted | into direct touch with the lower roof beyond the pocket. 
by two small sized steam collectors running lengthwise. | This latter portion is in its tw caught in the next 
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pocket, and deflected sidewise and downwards, making 
room for a third portion to get in touch with the lower 
part of the roof next beyond it. These rings are only 
16in. long, and are deeply flan outwards with packin 

plates between the flanges. These deep stiffribs, inserte 

at this comparatively small spacing, serve three purposes. 
They hinder horizontal flow of the water close to the 
heating surface, and thus guide and promote the upward 
currents of mixed steam and water. They increase the 
water heating surface materially, and thus improve the 
thermal efficiency. The idea that projecting ribs on a 
metal heating surface increased the heating efficiency used 
to be greeted with derisive laughter, it being asked 
how this result could be produced by loading up the mean 
thickness of the metal through which the heat has to be 
conducted. But our worthy contemporary, who led this 
derisive chorus, either forgot or never acquired the 
knowledge of the elementary fact that, in the passage of 
heat from or to metal to or from liquid or gas, the chief 
resistance to the transmission of heat is a surface resist- 
ance. It is so always except when the metal is very 
thick, that is, always in every practical construction 


ton to keep out the American bars, but this was before the | 
lower price of raw material justified such a step. Competi- | 
tion then necessitated a reduction, and the employers have | 
asked the mento concede 15 per cent. 
considered at length at the meeting on Saturday. Mr. Hodge 
expressed the view that the American difficulty would not be | 
of long continuance. 
not help the masters, and he could not advise the men to 
give it. 
decided, after a long discussion, that the employers had not 
proved their case, and to inform them by deputation accord- 


This request was | 


The reduction of 15 per cent. would 


Possibly a smaller one might be given. It was | 


sengers and vehicles alike. 
drainage in the streets through which the projected railway 
passes ; (c) to install the electric light in the streets traversed 
by the line; and 
to itself the rig 
before the concession expires, and imposed the condition that 
the entire railway shall pass into the possession of the city on 
the expiration of the concession. 
reserved these rights for the imperial authorities. 
but little doubt that the points still awaiting settlement will 
settled satisfactorily. at no distant date. 


(o). To lay down a system of 


es to pave these streets. The city reserves 
t of buying the Metropolitan Railway 


However, the Commission 
There is 


M. Balinski 


whose object is to induce the heat to pass. Thirdly, these | 
numerous arch ribs in the Paucksch boiler greatly in- | 


Cross SECTION AT A.B. 


an 


aN 


crease the longitudinal stiffness of the tube as a beam, so 


a-half times its mean diameter. When the boiler is hot, 
of course a large proportion of the weight is water- 
floated, and when the boiler is empty of water this fur- | 
nace tube is of course always cold. | 

One other unusual point in the constructon is that each 
flue tube is placed horizontally excentric from the outside 
shell.. This placing has two objects. It gives on one 
side of the body an extra wide water space, down which | 
the cool feed-water flows after being distributed by a flat 
tray at the water surface, into which it is discharged. 
The excentricity also leaves the bottom surface of the 
shell, where deposit mostly gathers, more easy of access | 
for cleaning and repair, the narrowest part of the water 
space between flue and shell being removed about 45 deg. 
to one’ side. The heating surface of this boiler is 
100 square metres, and it is built for twelve atmospheres 
steam pressure. 


LABOUR TROUBLES. 


Tue Lancashire cotton operatives will not accept the con- 
ciliation proposals, according to Mr. Mullin, the general 
secretary of the card and blowing-rcom hands, who adds that | 
the proposals will be uncompromisingly rejected. 

North-Eastern railway men met on Sunday last at York 
and Darlington to consider the reply of the directors to the 
recent proposals of the Newcastle conference for increased | 
wages. Briefly the reply was that the company under | 
present unfavourable circumstances could not entertain the 
proposal, and suggested that, instead of an advance, there was 
a possibility that the men might have to accept a reduction. 
The directors further intimated that they could not grant an 
interview upon a matter on which they were not prepared to 
make aconcession. At the York meeting on Sunday it was 
resolved that the decision was most unsatisfactory, and that 
the paragraph hinting at a reduction was calculated to incite | 
men to extreme measures. It was further decided tosupport 
the delegates in any decision they might resolveupon. At 
Darlington the meeting emphasised the justice of the men’s 
demands. 

The Taff Vale Railway dispute concerning the failure to 
agreé. to a Conciliation Board, and to the discharge of 
strangers, formed the subject of special discussion before the 
Executive Committee of the Amalgamated Society of Rail- 
way Servants in London -last week. 
decision to send to Cardiff for a deputation of the railway 
men to appear personally before the Committee. At a 
further meeting on Saturday the proceedings were strictly 
private. The situation is regarded as “ delicate.” 

In the Midlothian colliery district several prominent coal- 
owners have intimated their intention to lock out their 
men if they insist upon a five days’ restrictive working 

licy. ‘Phe nature of trade, principally of shipping, will 
not admit of the restriction.” 

Tn the district affected a lock-out is expected to take place 
in April. The colliers, at a special meeting held on Saturday 
at Dunfermline, unanimously resolved to adopt the federal 
policy of five days a week. 

On Saturday a mass meeting of colliery workmen was held 
at Dalkeith, when approval was expressed of the action of the 
officials in accepting the one shilling reduction from 
Wednesday last. The meeting subsequently discussed the 


ingly. 


The Llest Colliery stoppage, near Bridgend, has brought 
about the offer by the proprietary to re-start if certain con- | 
These inelude 


cessions specified, are given by the men. 


5 per cent. reduction to underground wage men, and 10 per 
cent. reduction to surface men. The workmen have ignored 
the offer so far. 

In the Frongoch lead mine, North Cardiganshire, a large 
number of Italians continue to be employed ; but a turbulent 
spirit prevails, and was indicated last week by the explosion 
of dynamite near the barracks occupied by the foreigners. 
The Italians, with the Welsh and English workmen, number 


300, and anxiety prevails. 


The colliers in the Midlands, after a strike extending over 


desires to carry out an undertaking which cannot fail to be 
of immense service in developing St. Petersburg, and any 
serious opposition on the part of the civic authorities will be 
short-sighted. As compared with the other European 
capitals St. Petersburg has long been, and in many respects 
still is, far behind the times, and to judge by the records of 
| their work in the past the local authorities do not seem 

likely to be in a position, for some years at least, to bring 
| St. Petersburg up to date by carrying out the striking project, 
| now brought forward under the able auspices of M. Balinski. 
| M. de Witte is to be commended for his keén interest thus 
| displayed on behalf of the iron industry of Russia. But if 
| the Russian ironworkers cannot rise to the occasion they can 
| blame only themselves, and the admission of 66 per cent. of 


seventeen weeks, have just resumed work. The settlement | the necessary ironwork duty free for the construction of the 


The result was a}. 


proposed short-time policy,‘and decided in favour of working 
ten days per fortnight instead of eleven as at present. 

In the Swansea. district, at a meeting of delegate steel 
workers .on Saturday, it was stated that a crisis of a very 
serious character in the steel trade was approaching. Lately 


Fig. 4—-STEAM BOILER BY HERR H. PAUCKSCH 


occurred at Burnley, and was brought about by the action of 
that, in order to carry its own weight, it requiries no | the Miners’ Federation, which threatened to stop supplies | 


suspension stays in spite of its length being twelve and | unless the men went back to the collieries. The strike was | 
for the establishment of an average minimum wage equal to 


7s. per day. 


The ninety men who struck work at the Briton Ferry 
Chemical Works for an advance of wages about ten days ago 
| have decided to resume work this week, and to accept 
| arbitration on the subject of the dispute, Mr. Taylor for the 


directors, and Mr. Gibbs for the men. 


The enginemen of the Monmouthshire and South Wales 
collieries have brought forcibly before the Miners’ Federation a 
grievance which they want to have corrected. By the terms 
of the amalgamation with the Federation the rule is that in 
the event of a stoppage caused by the miners, the Enginemen’s 
Association has to support all the surface craftsmen. 
they have represented wants modifying, and the same treat- 
ment accorded to the surfacemen as to the fitters, stokers, 
At the meeting of the Miners’ Executive on Monday 
the matter was discussed, and a promise given to report | 
At the same meeting the wage | 
dispute of the anthracite enginemen and stokers was discussed, 
and decision postponed. The Executive of the A.S.R.S. 
have awarded “ victimisation grants "’ of £50 each to the Taff 
Vale Railway employés whose services have been dispensed 


&e. 


favourably to the Council. 


with: Messrs. Ewington, Jones, and Avery. 


A dispute prevails at the new colliery of Hedley Brothers, 
near Pencoed, with regard to the price of the seam worked. 
The proprietors offer the same price as now paid at Llanbed, 
three miles distant, but this is refused, the men demanding 


about 1s. per ton more. 


The friction amongst the Cardiff boiler operatives has now | 


spread to Newport, and united action is threatened. 


The wages question between employers and men in the 
tin-plate trade was discussed at a meeting in Swansea this 


week. 


The Clydach Vale dispute, which has now lasted two | 
months, and prevented the working of 3000 colliers, was the 
subject of along contention on Tuesday at Cardiff before | 
In the end 


representatives of the company and the men. 


proceedings were adjourned, it being the expressed opinion of 
both parties that some of the points raised left no hope of 


agreement. 


As a sequel to the Compositors’ Forward Movement, 
the other branches of the printing trade in the metropolis 
are already arranging for presenting an application for | 


reduced hours and increased wages. 


THE. PROJECTED METROPOLITAN RAILWAY 


THe Government Commission appointed to consider the 
projected Ring Railway for St. Petersburg has concluded its 
The Commission has viewed this project most 
favourably, and expressed its conviction of the immense 
economic value of such an addition to the existing means 
The various 


sittings. 


FOR ST. PETERSBURG. 


of communication in the Russian capital. 


points of issue were settled by means of compromise be- 
tween the Commission and M. Balinski, who is in charge of 
the undertaking, but the question of admitting the necessary 
While 


ironwork free of duty into the empire was left open. 


M. de Witte, the Minister of Finance, is ‘strongly opposed to 
thus admitting foreign iron free of duty, and makes the use 
of Russian iron a chief condition in the execution of the pro- 
ject, the Commission is of opinion that 66 per cent. of the 
necessary ironwork ought to be admitted free of duty. The 
“Duma,” or town council, demanded from M. Balinski a 
larger contribution towards the city funds than that of 5 per 
cent: of the net profits, as originally proposed. M. Balinski’| 
agreed finally to the following demands made by the city | 
authorities :—(a) To build two iron bridges across the Neva, 


This 


| by the industrial classes, he called upon Mr. E, Lant | l 
| Mr..T. Bowden Green-~secretary of the National Thrift Society— 
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projected railway will form a good opportunity for teaching 
them a lesson in enterprise. 


W. ASQUITH. 


We regret to have to announce the death of Mr. W. 
Asquith, of Halifax. Mr. Asquith was born on March 16th, 
1840, and died on Monday last, March 18th, after a long and 
most painful illness, borne with the greatest fortitude. He 
had been connected all his life with the machine tool trade, 
but for the last fifteen months had taken no active part in 
the management of the successful and well-known _busi- 
ness established by him thirty-six years ago, now being 
carried on at Highroad Well Works, Halifax. During his 
| career Mr. Asquith built many tools of large dimensions for 
the British and foreign Governments, and the leading engi- 
neering works in this country and America. Mr. Asquith 
| was undoubtedly a man of shrewd business and mechanical 
ability, an acknowledged authority in and thorough master 
of his profession, and a strict disciplinarian, while scru- 
pulously fair. His ideas of conducting his works were on the 
most advanced present-day lines and aimed at advancing the 
| accuracy and lessening the cost of production. Mr. Asquith 
| did not identify himself with public life, but held, at various 
times, important offices in a private capacity and in private 
and social life. He had no particular hobby, beyond being 
thoroughly wrapped up in his endeavours to make his name 
take the foremost rank in the trade, and sparing no effort to 
accomplish that end. He was one of the founders of the 
De Warren Lodge 1304 of the Freemasons, and held all the 
various offices in connection with that institution. He was 
highly and widely respected, and his trade has undoubtedly 
lost one of its most energetic and eminent members. He 
| leaves a widow, one son, and three daughters to mourn 
his loss. 


JAMES C. COLE. 


Mr. James C. Core died, we regret to have to say, on Friday, 
at his residence, Cecille Park, Crouch End, of paralysis. To 
/many engineers his name was familiar. Educated as an 
engineer, he early manifested artistic talent, and ultimately 
came to be recognised as a free-hand draughtsman of 
machinery without a rival. In 1867 he was special artist for 
Tue EnGineeEr at the Paris Exhibition. At that time photo- 
graphy was in its infancy; the “ process block” did not 
exist, and all drawings had to be made on wood or stone and 
engraved. Mr. Cole proved himselfa very accurate and rapid 
draughtsman, and ever since he has acted from time to time for 
THE ENGINEER in a similar capacity. He quickly perceived 
what wash drawings and the process block could do. He pos- 
sessed a remarkable power of making drawings in a crowded 
engine-room or a machine shop or factory in full swing. As 
examples, we may refer our readers to the unrivalled series 
of illustrations of the White Star steamer Teutonic, and later 
that of H.M.S. Prince George, which have appeared in our 
pages. Ill-health and the death of his wife, to whom he was 
deeply attached, seriously interfered with his work of late 
years, and death has been to him a happy release from bodily 
and mental suffering. 


Turik? DEVELOPMENT AT Messrs. Lioyp anp Lioyp's.—Tho 
third of a series of ‘Thrift Chats ” to. the workmen and youths 
employed at the Coombs Wood Tube Works, near Birmingham, 


| took place on the 13th inst. Mr. C. Ambrose Lloyd presided, and 


having referred. to the great importance of thrift 


and also other bridges across various canals. These bridges | to address the meeting. ‘The addresses were followed up by a dis- 


the steel makers had reduced the price of steel bars £2 per | are to be constructed so that they can be used by foot pas- tribution of the Thrift Society’s publications. 


. 
| 
=, 
= 
| 
ma 
GU 
| 


THE ENGINEER 293 


MarcH 22, 1901 


SaluLSNGNi 


4 


NOILIGIHXY TVNOILVNUYUALNI MODSVTID 


SNN3AV 


— : 
| 
| 
| AN =. 
/ 
0%, | 
War 
Ne: 


294 


THE ENGINEER 


MARCH 22, 1901 


RAILWAY MATTERS. 


Tue Metropolitan District Railway will oppose the 
Thames River Service Bill which is being promoted by the London 
County Council, 

Tur New York Journal of Commerce states that the 
Russian Ministry of Railroads will.expend twenty million roubles 
this year for new locomotives, eighteen millions for new freight 
cars, and seven millions for passenger cars. 


In Burma there are now 1125 miles of railways open 
for traffic, as against 994 at the same date of last year. The 
Gokteik Viaduct has been completed, and it is hoped the line will 
be opened to Hsipaw, the chief town of the Northern Shan States, 
by April. 

Tue receipts per train mile of the Caledonian Railway 
during the past half-year show an improvement all round, being 
44°79d. against 40°89d. for passengers ; 78°76d. against 77° 52d. for 
merchandise and minerals; and 60°46d. against 57°52d. for all 
kinds of traffic taken together. 


Tue hundred Crewe railway engineers who left Crewe 
recently for South Africa bring the total number of Crewe railway 
engineers sent out to 230. The War-ottice are evidently very well 
satisfied with their work, for they have invited fifty more of the 
same class to volunteer for active service. 


A pespatcH has been received in Paris from Pekin 
stating that the railway from Pekin to Changsinfu was opened on 
the 16th inst. in the presence of the French and Belgian ministers. 
The engineers who were employed in the construction of the line 
were reviewed by General Voyron on the occasion. 


Tae report of the Mersey Railway Company for the 
half-year ended December 31st states that the total receipts from 
all sources have been £39,048, as compared with £38,199 for the 
corresponding period of 1899, The working expenses have been 
£32,974, or at the rate of 84°44 per cent., as against £31,074, 
egual to 81°35 per cent., for the corresponding six months of 1899. 


Durine the last three seasons surveying parties have 
been engaged in endeavouring to find a feasible route for a railway 
on Canadian territory to give communication with the Yukon from 
@ point on an existing Canadian railway, and also from a Canadian 
port on the Pacific Coast. The chief Dominion Goverom nt engi- 
neer now says that a practicable line can be obtained at a reason- 
able cost. 


Ar the Court of Referees, sitting in the House of 
Commons on Tuesday, the South-Eastern Railway Company 
applied to be allowed to appear in opposition to the Thames River 
Service Bill promoted by the London County Council, in order to 

sk that compulsory powers should be put on the Council to pur- 
chase its steamboat pier at Charing-cross, The application was 
disallowed. 


Tue Swiss Locomotive Building and Engineering Com- 
pany, of Winterthur, Switzerland, says the New York Jourxal of 
Commerce, has recently increased its capital from £150,000 to 

208,000, for the sole purpose of equipping the shops with 
modern tools and machinery, in order to be better prepared to 
compete for the demand shortly expected for locomotive and other 
engineering work, 


Ata meeting of railwaymen held at Darlington last 
Sunday, reference was made to the recent locomotive boiler 
explosion on the Lancashire and Yorkshire Railway. Several 
drivers condemned the high-pressure engine as being dangerous 
and not economical, and a resolution was passed to ask the Pre- 
sident of the Board of Trade to examine all high-pressure engines, 
with a view to having the pressure reduced. 


Dorine the half-year ending July 31st next the 
Caledonian Railway Company will expend £709,000, of which the 
largest items are £167,000 fur the Glasgow Central Station 
extension, £106,000 for the Giffnock to Newton extension of the 
Lanarkshire and Ayrshire line, and £100,000 for the Grangemouth 
harbour works. There is also an item of £25,000 for new work- 
ing stock, whilst £85,000 had to be expended on lines open for 
traffic. 


Accorptye to statistics furnished by the Minister of 
Railways and Canals in Canada, the aggregate mileage of railroads 
on Jane 30th, 1900, showed an increase of 466 miles over the pre- 
vious year. The paid-up capital amounted to £199,600,000, an 
increase in one year of £6,714,000. Gross earnings for the year 
ended June 30th Jast amounted to £14,148,000, an increase of 
£1,695,000. The total working expenses were £9,539,900, an in- 
crease of £1,378,000. 


Tue Secretary of State for Foreign Affairs has received 
a despatch from his Majesty’s Consul-General at Christiania stating 
that tenders are invited by the Norwegian Main Railway Admini- 
stration, not later than noon of April 9th next, for the supply of 
4200 tons of rails and 266 tons of fish-plates of Bessemer steel. 
Such particulars as have been received may be examined on 
personal application at the Commercial Department of the Foreign- 
office any day between the hours of 11] a.m. and 5 p.m. 


Tue Great Western and London and North-Western 
joint station at Shrewsbury is being re-built. It is said that the 
new station will be one of the finest inthe kingdom. ‘The engineer- 
ing difficulties confronting the work have been considerable owing 
to the fact that the existing station—which occupies the only 
available site—is closely hemmed in by the Castle on one side and 
by the gaol on the other. All the space available is, however, 
being taken advantage of by doubling the width of the present 
bridge over the Severn. 


An electric tramway over ten miles long has recently 
been opened at Georgetown, British Guiana. The overhead trolley 
system has been adopted. The cost of the service, says a Times 
correspondent, was originally estimated at £4000 per mile, but it 
was found to be more expensive than was anticipated, and it is now 
believed to be not less than £5000. The equipment consists of 
fourteen motor cars, and the fare is charged on the Canadian 
principle—uamely 5 cents for being taken to any place over the 
whole system, a reduction of 1 cent per ticket being made when 
three tickets are purchased at the same time. 


Tue Bill in which the London County Council seeks 
powers to construct some forty miles of new tramways, and to 
make numerous street widenings in the metropolis, came before 
the Standing Orders Committee of the House of Commons on 
Tuesday. It was pointed out that the promoters had failed to 
obtain the necessary consent of certain road authorities for dis- 
tricts through which it was proposed to pass, Ultimately the 
Committee decided to allow the Bill to proceed on the condition to 
which the County Council had assented, namely, that the powers 
to make the tramways objected to by local authorities should be 
struck out. 


In a railwaymen’s riot in New Jersey lately, the muni- 
cipal authorities sent a body of men to tear up the line laid by 
the New Jersey and Hudson River Railroad. An ingenious 
employ€é of the company thereupon hit on the happy idea 
of electrocuting the depredators by connecting the overhead trolley 
wire with the rails, with the result that four labourers who were busily 
tearing up the rails received such a painful reminder that all the 
other men declined to continue their operations. Eventually the 


would-be electrocutioner was arrested, and after the wires had been 
disconnected the lines were removed, Possibly it will be pointed 
out that herein lies further evidence of the superiority of the 
American workman, 


NOTES AND MEMORANDA. 


AGRICULTURAL implements imported into Turkey are 
to be exempt from duty for a period of six years, 


In order to memorialise his late great uncle, Lord 
Armstrong, Mr. Watson Armstrong has written to Sir George 
Phillipson, the chairman of the Newcastle Infirmary, offering a 
gift of £100,000 to Newcastle Victoria Jubilee Infirmary. 


THE average rainfall for the Belfast district for the ten 
years ending 1899 was under 354in., being less than an average of 
3in. per month. The rainfall for the year 1900 was over 40in. In 
July and August almost 10in. of rain fell, which was one-fourth of 
the entire rainfall of this exceptionally wet year, and these months 
contained the harvest days. 


Srxce the formation of the Coal Smoke Abatement 
Society in March, 1899, no less than 2700 observations have been 
made by the society’s inspectors on smoking chimneys in various 
parts of London. Offences have been proved in 162 cases, and 
penalties have been inflicted amounting altogether to the large 
sum of £750, of which many have been of small amount. 


AccorpING to the Berlin correspondent of the Standard, 
an inspector of the Royal Spandau Rifle Factory named Schlegel- 
milech has invented a new rifle. Oa the German Emperor's 
birthday the inventor presented his Majesty with two of his newly- 
invented ‘‘ recoil rifles,” which, it is said, are so superior to the 
present Mauser rifle that they will certainly be introduced into the 
whole German army after the present weapons are used up. 


Mica is known to exist in many parts of New South 
Wales, but has never yet been worked, although there is a con- 
siderable demand for the article, especially if in blocks of fairly 
large size that could easily be split into thin plates. It is to be 
met with in the numerous granite areas that occur in various parts 
of the colony, especially in the coarsely-crystalline granitic forma- 
tions in the Silverton district, and elsewhere in the Barrier Ranges. 


THE war appropriations of the United States now 
exceed those of any country except our own. In a speech 
in Congress on February 12th, Hon. Geo. B. McLellan showed that 
the total appropriations for war purposes as then pending at 
the present session of Congress amounted to £46,620,000. This 
does not include the cost of past wars in the shape of pensions, Xe. 
With this included, the total war expenditure of the United States 
amounts to £77,363,000, or five dollars per capita of population. 


TuE monthly report of the Executive Committee of the 
Boilermakers’ Society issued last Saturday gives some figures 
relating to casualties to workmen in the United Kingdom during 
the past year. According to this source of information, the total 
number of fatal accidents was the highest ever reached, namely, 
4823, or more than 13 per day all the year round; while the 
number of non-fatal accidents was 104,358, The fatalities last year 
exceeded those of five years ago by 672, and the non-fatal accidents 
show an increase over the same period of 49,886, 


A REMARKABLE boiler explosion is reported from Los 
Angeles in California, where a battery of water-tube boilers is fired 
with crude petroleum. Some hours before the explosion occurred 
it was discovered that the liquid fuel was being pumped into the 
water space instead of the furnace, but, as the steam was being 
furnished for an electric tramway system, it was decided to keep 
on running and risk the trouble. The result was an explosion 
which completely demolished the boiler and house, and scattered 
fragments a quarter mile away. One man was killed. 


THE committee of the Smoke Abatement Society have 
addressed a letter to the borough councils of London stating that 
their objects are to assist the local authority to put the existing 
law into active operation. With regard to chimneys which are 
not the subject of any legislation, it has been their object to 
endeavour to educate public opinion to a right appreciation of the 
duty and economical advantages of using smokeless grates or fuel, 
or other inoffensive method of heating, and it is in this direction 
that the society seel:s the assistance of the borough councils, 


Ir is said that the Comte da Schio is busily engaged in 
the construction of his airship. The first vessel will be a small one, 
measuring only about 100ft.inlength. It will have accommodation 
for two passengers. The power for propelling the vessel will be 
placed in the fore part of the car. Should the preliminary trials 
prove successful the Comte proposes to construct a larger machine. 
Should the i rove ful it is quite possible that the 
Duke of Abruzzi may take it with him upon his next arctic expedi- 
tion. The Comte does not claim to be able to sail against the 
wind, 


To ensure the permanent adherence of rubber to any 
iron surface, the latter must be effectively roughened by hammer 
and chisel or other means, thoroughly cleansed from oil, grease, 
and all impurities, and then painted several times with a coat of 
rubber solution. A layer of hard rubber, also staeared with solu- 
tion, is placed on this, and soft rubber built thereon to the required 
extent. The whole is secured by cloth wrappings and placed in 
the vulcaniser, where an intimate combination ensues between 
the iron and rubber layers. ‘The wrappings are taken off, and the 
now solid rubber is trimmed to the desired shape. 


A nNoveL form of incandescent electric lamp was 
recently illustrated in the Western Hlectrician, The lamp com- 
prises two bulbs, a small one enclosed within another about twice 
the size, each containing a filament. The inner bulb is intended 
to be of coloured glass, while the outer one is clear. ‘The two 
bulbs are fused together at the base of the lamp, and the leading-in 
wires for the outer filament in the larger bulb sealed into the joint 
at the same time. Each filament is connected through the insu- 
lated filling of the base with two separate contact blocks, making 
four connections in all between the lamp and the socket. 


THE recent report issued by the Statistical Bureau of 
the ironworks shows the position of the metallurgical industry in 
Southern Russia during 1900. According to this report the 
development of the industry in question has been normal, and 
although 143,374 tons of pig iron were produced in excess of the 
output in 1899, yet the position of the metallurgical industry can- 
not be regarded as being satisfactory, seeing that at the end of 
1900 the various ironworks had on hand unsold pig iron represent- 
ing rather more than the excess in the output as compared with 
1899. The relations between the production and sale of steel and 
iron seem more favourable, as out of the total production of 
784,989 tons in these branches only 47,619 tons remained unsold. 
In the case of iron and steel-made goods the reverse was the case ; 
the production amounted to 87,786 tons, and 45,498 tons remained 
unsold at the end of 1900: 


AFTER numerous delays the speed trials of the new 
battleship Implacable were concluded on Saturday with an 
eight hours’ full-power run. With the gross total indicated horse- 
power of the engines at 15,244, she kept up a continuous speed of 
18°22 knots, representing an excess of ‘22 knot of her designed 
speed ; while her coal consumption was reckoned at 1°88 lb. per 
indicated horse-power per hour. The mean details were :—Steam 
in boilers, starboard and port, 2701b.; steam at engines, starboard 
243 lb., port 2421b.; vacuum at engines, starboard and port, 27in.; 
revolutions, starboard 109°1 per minute, port 108; pressure at 
cylinders, high, starboard 101°8 ; port 104°8; intermediate, star- 
board 43°7, port 39°5; low, starboard 18°7, port 19°4; indicated 
horse-power, high-pressure cylinder, starboard 2230, port 2273; 
intermediate, starboard 2552, port 2289 ; low, starboard 2914, port 
2986 ; total, starboard 7696, port 7548. Throughout the trial the 
engines worked admirably, and the port low-pressure crank pin 
worked smoothly, 


MISCELLANEA. 


Ir is stated that the Panama Company has offered to 
sellto America itsentire rights, including machinery, for £6,800,000, 


Tur King has been pleased to accede to the request to 
grant his patronage to the Royal Agricultural Society of England. 


Prome, the only municipality in Burma outside of 
Se eee a regular water supply, has a remarkably low 
eath-rate, 


Tre new battleship Implacable returned to Plymouth 
Sound on Saturday from an eight hours’ full steam trial in the 
Channel. The trial was highly satisfactory. 


Tue Board of Trade inquiry regarding the change of 
voltage in electrical supply was further continued on Monday last, 
when it was again adjourned until to-day. 


A ruULL-sizepD model of the Clayton fire-extinguishing 
apparatus, which was described in THE ENGINEER of February 1st 
last, has been erected at the Orchard Dock, Blackwall, where 
demonstrations are being made. 


To commemorate the discovery of gold in Victoria in 
1851, a Jubilee Exhibition is to be held at Bendigo, commencing in 
November next. The London representative is Mr. J. Stirling, 
15, Victoria-street, Westminster. 


A company has been formed in Paris, under the name 
of Sociedad Minas de Manganeso de Dax—Puicerda—with a capital 
of £800,000, to exploit manganese mines, situated at Dax, Spain. 
Operations will be commenced in the spring, when extensive 
expenditure will be made for machinery and other equipment. 


Tur stem piece of the battleship Queen at Devonport, a 
casting embracing the ram, and weighing 36 tons, was placed in 
position lastSaturday. Itis said that in no previous case at Devon- 
port has this casting been placed so early during the construction 
ofaship. The Queen was laid down only as recently as Tuesday 
of last week, 


Tue American liner New York arrived at New York 
last Sunday, and reported two serious mishaps. On the 14th inst. 
an explosion oceurred in connection with the refrigerating appa- 
ratus, by which two persons were killed and a number injured, and 
on the next day one of the tail shafts broke, so that the vessel had 
to proceed with one screw, 


A communNrcaTIon has been received by the secretary 
of the Bath and West and Southern Counties Society announcing 
that the King has been graciously pleased to accede to the request 
submitted, on behalf of the Society, by the President (H.R.H. 
the Dake of Cornwall and York, K.G.), that his Majesty would 
honour the Society by becoming its patron. 


A POLE carrying the telephone wires and erected on the 
railway bridge near Wavertree Park, Liverpool, was being taken 
down on Sunday, when it toppled over and fell on to the electric 
trolley wire. he wires did not break, but were forced almost to 
the ground by the weight of the pole. A tramcar full of passengers 
on their way to town had only just passed the spot when the 
accident happened. The telephone wires had been removed before 
the work of removing the pole was begun. . 


Some of the naval authorities in France are attributing 
the recent condemnation of the Belleville boilers by the Admiralty 
Committee to the jealousy of English officials who dislike using a 
French patent. M. Landry says that the Belleville boilers have 
always given excellent results in French vessels, and he attributes 
the contrary experience in British ships to the fact that the 
authorities have always neglected to sufficiently initiate their 
engineering staff in the working of these boilers, He declares that 
it is not the boilers which require changing, but those who have 
charge of them. 

Tue Russian Vice-Consul at Leghorn has informed 
the Ministry of Finance that 100 tons of pig iron arrived recently 
at Leghorn from Kertch in the Crimea, Hitherto English pig iron 
has been used exclusively in the ironworks of Piombino, Florence, 
Venice, and Genoa, and the order in question was placed with a 
Russian firm with a view to testing the English and Russian pro- 
drfctions. The Russian pig iron has proved itself to be satisfactory 
from every point of view, and it has secured for itself an opening 
in Italy. In 1900 the export of pig iron from Great Britain to 
Italy amounted to 200,000 tons. 


Tue steamer Torbay, owned by the Glenurquhart 
Steamship Company, Limited, has recently had her old compound 
two-crank engines with cylinders 3lin. by 58in, diam. by 26in. 
stroke converted into triple-expansion engines by the North- 
Eastern Marine Engineering Company, Limited. In place of the 
compound cylinders three new cylinders 17in., 28in., and 46in 
diameter, with new rods, valve gear, and crank for the additional 
engine, have been fitted. The two old boilers have been replaced 
by one large steel boiler working at 160 lb, pressure, and the carry- 
ing capacity of the vessel has thus been increased by 180 tons. 


A CONSIDERABLE amount of work seems likely to fall to 
the Haulbowline Dockyard. In this yard the gunboats Widgeon, 
now or. the West Coast of Africa station, and Ringdove, homeward 
bound from Australia, are to undergo extensive refits, the collective 
cost of which is estimated to be £12,400, and £9000 of this sum is 
to be spent on wages. In addition, the Irish dockyard will be 
entrusted with the annual refit of the battleship Howe, the cruiser 
Black Prince, the gunboat Starling, and the tug Shamrock, and 
arrangements are being made for permanently transferring the 
annual refit of the other small coastguard tenders from Devonport 
to Haulbowline. 

Tue shaft which is being sunk at the Kent Coal Works 
at Dover, on Saturday last, reached a depth of 1000ft., the test 
boring being about 30ft. in advance in strong dry ground. The 
shaft has just entered the Bathonian rocks, the last formation 
above the coal measures, In the course of the sinking the geo- 
logical formations have corresponded with those discovered by Mr. 
Francis Brady, the South-Eastern Railway Company’s consulting 
engineer, in his original boring on the spot, which showed the first 
seam of coal at 1136ft. On entering the Bathonic rocks another 
seam of iron ore Ift. 6in. was struck, similar in character to the 
18ft. seam passed through at 540ft. 


In answer to a question raised in the House of Commons 
on Tuesday by Sir C. Furness, Mr. Arnold Forster said the ques- 
tion of the number of ships now in course of construction designed 
to receive Belleville boilers, which can be furnished with other 
types of boilers without delay, is under the consideration of the 
Admiralty, but the necessary inquiries have not yet been completed. 
It is not_proposed to retain the Belleville boiler in ships in which 
other boilers of a better type can be introduced without involving 
serious delay. The total number of ships fitted with the Belleville 
boiler is as follow :—twenty-six vessels in commission or ready for 
commissioning, and forty in course of construction. 


Just as the Ship Subsidy Bill has failed to pass through 
the United States Congress, the announcement is made through a 
report from the American Consul in Chemnitz that the Hansa 
Company, of Bremen, proposes to establish a line of steamers from 
New York to South Africa and East India ; and with this object 
in mind it has ordered nine large vessels, The Consul further 
reports that “‘the promoters of the enterprise believe that they 
will be able to compete successfully with the English lines running 
to all parts of India and Africa, The undertaking is a gigantic 
one, and is the result of years of thought. In addition to these 
a it is pro by the same company to establish a line from 
New York to Mexico and the West Indies, 
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(REIGN AGENTS FOR SALE OF THE ENGINEER. 


psTRIA.—GEROLD AnD Co., Vienna. 

A. Brocknaus, 7, Kumpfgasse, Vienna 1, 
gINA.—KeLty and Wa san, Limirep, Shanghai and Hong Kong. 
RANCE.— Boy VEAU AND CueviLuer, Rue de la Banque, Paris. 
BRMAN Y.—ASHER AND Co., 5, Unter den Linden, Berlin. 

A. Tweitmeyer, Leipsic; F, A, Brocksavs, Leipzic. 
spIA.—A. Je ComBRIDGE AND Co., Railway Bookstalls, Bombay, 
ALY.—LOESCHER AND Co., 307, Corso, Rome ; Bocca Freres, Turin. 
APAN.—K@LLy AND Watsn, Limirep, Yokohama. 

Z. P. Maruya anv Co., 14, Nihonbashi Tori Sanchome, Tokyo, 
ysstA.—C. Ricker, 14, Neveky Prospect, St. Petersburg. 
AFRICA.—GORDON aND Gorcu, Long-street, Capetown. 

R. A. Toompson anv Co., 33, Loop-street, Capetown, 

J.C, Jura & Co., Capetown, Port Elizabeth, & Johannesburg. 
USTRALIA.—GoRDoN anv Gorcn, Melbourne, Sydney, and Brisbane. 

R. A. Thompson anp Co., 180, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and Brisbane. 
TURNER AND Henpenrson, Hunt-street, Sydney. 
pW ZEALAND.—Urron anp Co., Auckland ; Craio J. W., Napier. 
ANADA.—MONTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto, 
NITED STATES OF AMERICA,—IntgeRNationaL News Co., 83 & 35, 
Duane-street, New York. 
Sugscrirtion News Co., Chicago. 


TO CORRESPONDENTS. 


*." In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himselj, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*," All letters intended for insertion in Tae Enonvesr, or containing 

ions, should be ied by the name and address of the writer, 
not necessarily for ication, but as a proof of good faith. No notice 
whatever can be of anonymous communications. 

*," We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


R. E. (Manchester) —The best books from which to study the Chinese 
language are Wade's ‘‘Tzii erh chih,” three volumes, Kegan Paul and 
Co.; Douglas’ “‘ Chinese Manual,” Sampson Low, Marston, and Co, 

F. B. (Manchester).—One 3in. pipe is too small for two engines of the 
size. Put as large a pipe as you can on each and couple as direct as 
possible to the 8in, pipe. You will reduce the noise and improve the 
runniog of your engincs. 

Srrep (Melton Constable),—You will find various papers dealing more or 
less with the subject in our columns, but the catalogues of several 
makers contain very useful tables, and we have no doubt you could get 
these on application to them. 

T. R. (Gateshead-on-Tyne).—There is no special book written for the 


RAITS SETTLEMENTS.—Keity anp Watsn, Limite, Singapore. 
gYLON.—WiJAYARTNA AND Co., Colombo, 


SUBSCRIPTIONS. 

ag ExaineeR can be had, by order, from any newsagent in town 
country, at the various railway stations ; or it can, if preferred, 
=" from the office on the following terms (paid 
advance) :— 

Half-yearly (including double number) .. .. £0 14s. 6d. 

Yearly (including two double numbers).. .. £1 9. Od. 
ors ReapinG Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
will be ie. 


or 
be 
in 


Half. Half-yearly .. .. 
—. « £1 16s. Od. | Yearly .. .. .. £2 Os. 6d. 


{userted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All are taken 
subject to this condition. 

dvertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press carly with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
in each week, 

letters relating to Advertisements and the Publishing 

Paper are to be addressed to the Publisher, Mr. Sydney 
letters to be addressed to the Bditor of Tuk ENGINEER. 


‘Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.”’ 


iment o) the 
hite ; all other 


PUBLISHER'S NOTICES. 


*\* With this week's number is issued as a Supplement a Tico-page 
Drawing of 19,000 1.H.P. Engines, U.S, Battleships Nos. 13 to 17. 
Keery copy as issued by the Publisher includes a copy of this 
Supplement, and subscribers are requested to notify the fact should 
they not receive it, 

THE JAPANESE LINR-OF-RATTLE SHIP HaTsUSE.—Ou* tero-page 
supplement of tae above may be had, printed on Japanese vellum 
paper, upon a roller, price 18., by post 1s, 1d, 


subscriber abroad should receiie THE ENGINEER tn an 
or mutilated condition, he will oblige by giving — 


If any 
imperfect 
iraciion of the fact to the Publisher, with the name of 


tion, and the council do not encourage the study of any special 
works. Communicate with the local secretary, Mr. E. Bindloss, 78, 
Dickinson-crescent, Gosforth, who will be able to give you full infor- 
mation. 

CantasB (Horsham).—See Donkin on ‘‘ Gas and Oil Engines,” Beaumont 
on “The Motor Car,” and Bourne on “The Steam Engine.” No, we 
have not published illustrations of the engines. Consult the ‘ Ency- 
clopwdia Britannica,” and the ‘Smithsonian Reports,” and Prescott’s 
“* History of Conquest of Peru.” 

G. F. N. (London).—No absolute date for the commencement of the 
trouble can be given. It started in March, but did not assume its 
most serious aspect till the end of June, when Messrs, Thornycroft, 
Humphrys and Tennant, and Middleton were attacked. This was on 
July 3rd. Onthe Clyde 8000 men were thrown out of work on July Mth. 

G. P. (Clypham).—Consult any books on general metallurgy and the 
various encyclopx lias on mining and chemical technology at the 
Patent-office Library, Chancery-lane. See also a “‘ Century of Copper,” 
= Brown and Turnbull, published by Effingham Wilson, and “‘ The 
Hand-bhook of Metallurgy,” by Schnabel, published by Macmillan and 

Co. 


8. F. E. (London).—The carburetters work on the poue that a drop 
of spirit is drawn through a spring-closed valve the suction of the 
engine. The spring is sufficient to keep the ve closed normally. 
The drop falls into a mixing chamber, where the spirit is haeccatie 
incorporated with the air by the passage of the mixture through wire 
es, &c. You will see several described in M. Lavergne’s 
00k, 


Supscriner. —When a battery of boilers is at work a constant circulation 
of steam may take place among the boilers. For example, take the 
case of two boilers, side by side, the engine has not yet ns ‘ 
In one boiler the pressure is 701b., in the other 75lb. The safety 
valves are loaded to 80 lb. The stop valve between the two boilers is 
opened, Steam at once passes from the boiler with 75 lb. to that with 
70 lb., and the pressure is equalised. In this case, if you were carrying 
out a test of the boiler with the lower pressure, it would be credited 
with the production of steam which had come from another boiler. 
The boiler would clearly receive an increment of heat which did not 
come from the fuel burning on its own grates. 


MEETINGS NEXT WEEK. 


Tue IsstrroTion oF Evecrrica, Enoingers: BirmincHam LocaL 
Sscrion.— Wednesday, March 27th, at 7.30 p.m. Paper, “ Polyphase 
Equipment in Factories,” by Mr. W. Wyld, Associate Member. 

Tue oF ELectricaL Encingers : Mancugster Secrion.— 
Tuesday, March 26th, at 7.80 p.m., at the New Physical Laboratory, 
—_ College. Paper, ‘‘ Direct Current Generators,” by Mr. Sidney H. 
Short. 

Suerrtecp Society oF ENGINEERS AND METALLURGISTS.— Monday, 
March 23th, at 8 in the University 
Lecture on * A Criticism of the Report of the of Committee 
on Steel Rails,” by Prof. J. O. Arnold, 

Tae InstiroTion or Evecrricat Enoingers.—Thursday, March 28th, 
at 8 p.m., at the Institution of Civil Engineers, 25, Great Geo -street, 
Westminster, 8S.W. Papers, ‘‘The Electrical Transmission of Power in 
Coal Mines,” by Mr. H. W. Ravenshaw ; “ Portable Electric Lamps,” by 
Mr. 8. F. Walker, Member. 

Tue InstiruTiIon or Civit Enoingers.—Tuesday, March 26th, at 
8 p.m. Ordinary meeting. to be further discussed, ‘The 
¥sthetie Treatment of Bridge Structures,” by Mr. Joseph Husband, 
Assoc, M. Inst. C.E. Paper to be read, “The Burrator Works for the 
Water Supply of Plymouth,” by Mr. Edward Sandeman, M. Inst. C.E.— 
Wednesday, March 27th, at 2 p.m. Students’ visit. Inspection of the 
ilford Sewerage Works, and Sewage Disposal by Bacteriological Methods. 

Roya Ivxstrrution or Great Barrarn.—Friday, March 29th, at 9 p.m. 
Discourse on ‘ Polish,” by the Right Hon. Lord Rayleigh, M.A., D.C.L., 
LL.D., D.Se., F.R.S., M.R.1.—Afternoon Lectures at 8 p.m.:—Tuesday, 
March 26th : ‘“‘The Cell as the Unit of Life,” by Mr. Allan Macfadyen, 
M.D., B.Se.; Thursday, March 28th : “Shakespeare in Relation to his 
Cont i n Art,” by Sir Wyke Bayliss, F.S.A. ; — 


A through whom the is obtained. Such % 
be by obtaining the paper direct from 
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DEATH. 


At his residence, Birks Hall, Halifax, Witttam AsquitH, engineer. 
Born March 16th, 1840. Died March 18th, 1901, 
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NAVY BOILERS, 


Curiosity has been expressed as to the action the 
Government would take on the receipt of the interim report 
of the Committee on Boilers. This was set at rest to 
some extent by Mr. Arnold-Forster, who, proceeding with 
the Navy Estimates on Monday night, explained the 
Admiralty policy concerning the Belleville boiler. In the 
first place he spoke in defence of that boiler, and refuted 
some of the sensational statements which have been 
made concerning its supposed iniquities. He had no 
trouble, indeed, in showing that the boiler had done very 
good service in various ways, and had established. for 
itself an excellent reputation with a few engineers and 
naval authorities. The Admiralty, Mr. Arnold-Forster 
said, ‘“‘ accept frankly and freely the report of the 
Committee, and they intend to make the change the 


Committee has recommended. Moreover, they intend to 
make it retrospective, as far as it possibly can be without 
delaying the completion of his Majesty’s ships. If it is 
found that there is some other boiler so manifestly 
superior to the Belleville boiler, it is still open to 
the Admiralty to put it into other ships in the course 
of time; but they will not be frightened into any 
weakening of his Majesty’s fleet in order to meet what 
they believe to be a fanciful view of the situation.” 
As to the action already taken, the First Lord of the Ad- 
miralty has stopped the construction of new ships for 
which boilers have not been made, and he has ordered an 
inquiry as to whether any other ships can be arrested. 
Experiments are to be made with regard to the boiler 
which should be used in lieu of the Belleville boiler, and 
these experiments will be pressed forward with the 
greatest possible rapidity. ‘ But, in the opinion of the 
Admiralty, it would be wrong to allow any delay in the 
completion of these ships to occur if such delay merely 
depended on a long series of experiments. There are 
two types of boilers which have already received the 
approva’ of the German and the United States Ad- 
miralties, and one of which has received, in addition, the 
favourable opinion of our own Admiralty; I refer to the 
Babcock and Wilcox boiler. This boiler has been adopted 
in the United States navy, and it has the advantage of 
having been successfully tried in a large number of ships 
of the mercantile marine. So we are not without data 
to go upon in introducing these boilers into the ships of 
the Navy.” To all this it is impossible to take exception. 
It is only necessary that the policy thus started should be 
carried out promptly and with energy to secure an efficient 
Navy boiler. 

In the Times of Tuesday will be found a long contribu- 
tion, attacking the Committee and defending the Belle- 
ville boiler. It is well that both sides should be heard. 
Official lips have been, in a measure, closed, and the rules 
of the service have unfortunately prevented the publica- 
tion of facts concerning the working of the boiler, in its 
favour or against it. In the present instance, however, 
its defender has unintentionally made it appear in a 
worse light than ever. Thus it will, we believe, come as 
a surprise to most engineers to hear that the pressure in 
the feed pumps is as much as 5001b. to 600]b. on the 
square inch. It is not remarkable that under the cir- 
cumstances check valves have given a great deal of 
trouble. We have not the least intention of following 
him through his defence, and the reputations of the mem- 
bers of the Committee are far too high to be affected by 
his charges of incompetence for the particular work which 
they have been called on to perform. They can, if they 
please, take very good care of themselves. But it may 
not be without profit to direct attention to one or two 
points which are very easily overlooked. The defenders 
of the Belleville boiler say that its weaknesses and defecis 
are common to all water-tube boilers. This is not true. 
That water-tube boilers suffer more from corrosion than 
other steam generators may be conceded as a general truth, 
but there similarity of defects ends. The Belleville boiler 
is a very special type ofsteam generator. It has special 
and particular defects of its own, shared with it by no 
other boiler in any considerable vogue. Indeed, we are 
not aware of the existence of any type of generator which 
resembles the Belleville boiler further than that there is 
water inside tubes instead of outside of them in both. it 
must be remembered that the water-tube boiler is as old 
as the days of Oliver Evans. It is probable that twice as 
many patents have been taken out for water-tube boilers 
as for any other boilers; and certain facts have been 
learned by experience, and certain rules of construction 
and principles of design have been formulated, which must 
be observed if trouble is to be avoided. It is necessary 
to insist on the fact that the Belleville boiler is constructed 
entirely without regard to these principles, because it 
seems to be probable that exception will be taken to the 
water-tube boiler in general, as being unsuitable for our 
warships. The objection will be based on the experience 
had with the Belleville boiler. Itmust be made perfectly 
clear, therefore, that the Belleville boiler is quite unlike 
any other water-tube boiler. It may be said, indeed, 
that water-tube boilers can be divided into two groups or 
species. In one is the Belleville boiler, standing alone. 
In the other group are at least a dozen water-tube boilers 
which have all been found satisfactory in the main, To 
condemn the one group because the other has failed 
would be as prudent and as intelligent as it would be to 
condemn Scotch boilers in the mercantile marine because 
locomotive boilers have not been a success in merchant 
ships. 

The great difference between the Belleville and all 
other boilers is as easily stated as it is easily overlooked 
or forgotten. It may be taken as proved that in 
every water-tube boiler whose tubes are set at a small 
angle with the horizontal the length of the tube must not 
exceed twenty-four diameters, and the nearer the tube is 
to the horizontal the more essential is it that this rule 
should be observed. We can cite cases where the tubes 
are much more than twenty-four diameters long. In 
these cases, however, the boilers are very easily worked, 
and the rate of evaporation is comparatively low. These 
favourable conditions do not obtain at sea, and we have only 
marine boilers to consider just now. We have in mind 
numerous instances, however, in which the rule has been 
broken, even when the boiler was not hard pressed, and 
the results have been bent and burned tubes, and constant 
leakage. If the tubes must be long in proportion to their 
diameter, then they must be vertical or nearly so, as in 
the Thornycroft and Yarrow boilers, and many others 
constructed on the same lines far too numerous to men- 
tion. Furthermore it is a fundamental condition of 
efficient service that the ends of the tubes shall be open, 
so that the steam can escape at one end and the water 
enter at the other with the utmost freedom. If our 
readers who are versed in the generation of steam will 
call to mind the different types of water-tube boilers now 
abounding, they will see that one and all at least osten- 
sibly: claim to fulfil these conditions ; and they are one and 
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all in the main good just in proportion as they fulfil the 
conditions completely, and bad in the main just in pro- 
portion as they do not fulfil them. 

Now the Belleville boiler sets all these principles at 
defiance. Itisin this way sui generis, unique. Each 
* element’ consists of nine or ten tubes inclined 2 deg. 
or 3 deg. from the horizontal. These tubes are from 7ft. 
to 10ft. long. Taking the best types we have a total 
length of tube of 9 x 7 = 638ft.; the tubes are about 
5in. in diameter; thus the ratio of diameter to length, 
instead of being 1 to 24 is 1 to about 150; and to make 
matters worse there are short reversals of current at each 
end of each length of tube. Now the longer the tube the 
more necessary it is that the utmost freedom for the 
entrance of water and the exit of steam should be pro- 
vided. But in the Belleville boiler the supply has to 
enter through a small nozzle at the lower end and to 
escape through a similar small nozzle at the upper end of 
each element. Precisely why M. Belleville adopted 
this system it is out of our power tosay. As a hot-water 
arrangement for heating buildings it would no doubt 
work very well. The history of the Belleville boiler will 
be found in Chapter XI. of M. Bertin’s treatise on 
“ Marine Boilers,” and very curious reading itis. We are 
not now writing to find fault with the Belleville boiler. 
That, in the light of recent events, is wholly unnecessary. 
Our object at present is to reassure those who are doubt- 
ful of the merits of water-tube boilers, by making it quite 
clear that the Belleville generator has practically nothing 
in common with any other water-tube boiler. Its defects 
are all its own, as are its merits—if it has any. 

One word must be said in conclusion ; the Boiler Com- 
mittee in their report condemn the automatic feed 
apparatus. An attempt has been made to show that it is 
not worse than the apparatus affixed to other boilers. 
Now, as a matter of fact, almost all, if not all, other water- 
tube boilers can be and are worked without automatic 
feed gear; but, furthermore, the automatic apparatus 
used by such makers as Yarrow, Thornycroft, and Mum- 
ford, are simplicity itself compared with the Belleville 
mechanism. Again, it has been stated that difficulty in 
reading the water level in a gauge glass is peculiar to all 
water-tube marine boilers. This is simply untrue. The 
arrangements of the steam receiver in the Belleville 
boiler are such as to render it difficult to know where the 
water is; but, as a matter of fact, there is never any 
constant water level, nor indeed any true water level at 
all in the Belleville boiler. The five lower rows of tubes 
are supposed to contain water, and the upper rows a 
mixture of water and steam. The whole theory of the 
boiler is happy-go-lucky. It is supposed that there 
will always be enough water in a tube to keep it cool, 
if not at the moment, then in a few seconds. The most 
that the gauge can do is to prove that there is some water 
in the boiler, but what the distribution of that water 
precisely is no one knows. 


THE EXAMINATION OF SPECIFICATIONS, 


Tue Committee appointed by the Board of Trade to 
eensider certain questions of patent law have reported, 
and although the report has not yet been officially 
published, enough is known about it to enable us to 
say that it contains a number of suggestions mainly 
interesting to lawyers, referring as they do to the way in 
which patent cases shall be tried, and other matters 
which only indirectly affect the layman. By far the most 
important recommendation is one to the effect that 
search shall be made in the Patent-office to ascertain 
whether or not any so-called new invention for which a 
patent is desired has or has not been anticipated by a 
prior patent. The investigation is to take no account of 
provisional specifications. Nor is it to extend further 
back than fifty years. If it is found that in the opinion 
of the Patent-office examiners a patent has been antici- 
pated, the facts are to be placed before the applicant. 
As to what is to happen next we are a little in doubt. 
Possibly the grant of a patent may be refused. Possibly 
it may be granted with a statement on the specification 
that, in the opinion of the examiners, it has been antici- 
pated. Much may be said for and against either plan. 
We do not propose to discuss this question, but to confine 
our attention for the moment to the questions which are 
suggested by the proposal to examine for novelty in the 
way stated. 

In the first place it may be asked whether or not the 
existing system is so defective that any change is re- 
quired. An enormous number of patents is applied for 
every year; something in round numbers like one hun- 
dred applications per day. It is probable that not more 
than one per cent. of the patents granted ever bring in any 
pecuniary return to the inventor. Not because the inven- 
tions are not new, but simply because they are wholly— 
we shall not say worthless—but unsaleable. That the tak- 
ing out of patents is a popular form of gambling, profitable 
to the revenue is indisputable. The British public may 
apparently be divided into two bodies—one com- 
paratively small, which is enthusiastic on patents 
and patent law; the other enormously more numerous, 
which does not take the slightest interest in patents or in 
patentees. The minority cannot understand the indifferent 
mental attitude of the majority ; but that is a thing of no 
importance. In a general way it is not easy to see why 
the innocent pursuits of the inventor should be hampered 
in any way. If he finds it pleasant to take out 
patents, why should he be deprived ofa pleasure which is 
harmful to no one else? The great mass of the patents 
granted every year have no effect of any kind on any one. 
‘They do not affect the trade or business of the country to 
any extent that can be measured. The Committee, how- 
ever, appear to think that patents are now and then 
granted which hamper trade, or may be used in a sense 
to levy blackmail; and the object of the proposed 
change in the law is to do away with the granting of what 
may be termed vexatious patents, or those which merely 
serve to hamper arising industry. We have failed to 
find that there is evidence that patents are so used to any 


extent. No doubt cases of the kind. occur, but whether 
they are sufficiently numerous or not to warrant a change 
in the law we have no evidence to show. 

Another argument in favour of an official search is that 
it would protect the inventor from himself, and pre- 
vent him from wasting his money. It is not at all 
certain, however, that in this way the greatest happi- 
ness will be given to the greatest number. An in- 
ventor can now secure a patent for £4, or a little more if 
the drawings are numerous— at all events, so far as 
Patent-office fees are concerned. With his patent he 
enjoys the pleasure of considering himself, and being 
looked up to and envied by less gifted friends, as an 
original inventor. No one will disturb him in his faith. 
The pleasure is worth the money. But a rude statement 
that he cannot have a patent because his invention is not 
new cannot fail to be so unpleasant that the circum- 
stance that he had been saved the waste of four sove- 
reigns will be in no sense adequate compensation. On 
the other hand, the really serious inventor—the manufac- 
turer, or engineer, or chemist, with ideas worth having— 
will, as a rule, take very good care that an adequate 
search is made for novelty, and that his specification is 
prepared under the best professional adyice. We do not 
think that any change in the law is needed to protect 
inventors of this stamp. Official search appears to us to 
be only required for the protection of those who are 
seldom in a position to invent anything useful, or to 
work a patent if they get it. 

Let us, however, concede that the protection of the 
innocent inventor is necessary for ethical reasons on the 
one hand; to take away, that is to say, ground of offence 
in the eyes of those who hold that patent fees should 
not be taken for invalid documents; and, on the other, to 
prevent the hampering of trade and manufacture in the 
way suggested by the Committee. It remains to be seen 
how far and in what way the suggested search can be of 
use. It is, of course, obvious to anyone who has given 
the facts a little thought that a certain percentage of 
inventions have been patented over and over again, and 
experienced examiners will not have the least difficulty 
in disposing of these. The remainder may be divided 
into two great classes. In the first will be inventions 
which have been already patented, but the anticipation 
is not obvious. It requires some care and acumen to 
trace the close resemblance between the two. In the second 
class will be found inventions which differ from preced- 
ing inventions only in apparently trifling details, which 
nevertheless may be all important. Let the alleged new 
invention be called B, and the alleged anticipating inven- 
tion be called A. Then the difference and resemblance 
of A and B may be such that only a long and costly 
lawsuit will settle whether A does or does not anticipate 
B. We hold that no cfficial examiner is qualified or can 
be qualified to decide in such acase. From which we 
draw the deduction that a considerable number of the 
more important and really valuable inventions cannot 
be dealt with to advantage by any examiner; indeed, 
official examination is likely to do more harm than good. 

Let us, however, once more make concessions, and 
grant that an examination of the kind proposed may be 
useful, even very useful, and see what follows. It is 
supposed, and not without reason, that a very large 
reduction in the number of patents granted would be the 
direct result. Indeed, if this is not the result, it would 
seem that the examination must be useless. The change 
in the law would be followed by a direct loss of revenue. 
On the other hand, a considerable addition to the staff in 
the shape of examiners would be required. This would 
entail expense. The change in the practice of the Patent- 
office would be costly. We do not quarrel with the pro- 
posals of the Committee on this ground, but the fact is 
worth notice. Furthermore, it seems to us that the difficul- 
ties of the examination must be enormously enhanced by 
extending the period of search back to half a century. In 
the good old times the most incongruous claims could be 
included in the same specification. Have we not the 
case of the ingenious and comprehensive inventor who 
included a coffin in a patent for improvements in apparel 
for the human body? A search for anticipation in 
regions such as these must closely resemble the’ pro- 
verbial hunt for a needle in a bundle of hay. It has long 
been recognised as proved that no official statement as 
to novelty or the reverse can be satisfactory, because 
such a statement cannot properly deal with questions of 
prior user or prior publication. The present scheme is, how- 
ever, quite rational, and within limits quite practical. The 
Patent-office examiner says simply that within fifty years a 
patent has already been granted for, to all appearance, the 
invention which it is proposed to patent. We have not the 
least doubt that this can be ascertained in a very few 
hours, or even minutes, in a large number of cases, and 
that considerable advantage, in a way, would result. It 
is also probable that highly competent and astute 
examiners would be able to show anticipation in a large 
number of instances after a careful search had been made 
in doubtful cases. So far, again, good would result. But 
there cannot fail to remain after the sifting process a 
large residuum of inventions which will defy the examiners. 
Among these friction may arise. Provided too much is 
not expected from the official search, good will be done 
by it. But it is not quite clear that the inventing public 
can be made to understand how comparatively narrow 
in its range, inconclusive and unconvincing this official 
examination must be unavoidably. It has been the prac- 
tice of the United States Patent-office to make an official 
search before granting a patent, and some cases which 
have come under our own notice the suggestions of antici- 
pation have been ludicrous. It is quite understood in the 
United States, however, that the search is no guarantee 
of either honesty or the reverse in an invention; and it 
has been said by eminent authorities that no United States 
patent is worth the paper on which it is printed until it 
has been made the subject of a lawsuit and a judge has 
decided in its favour. The proposed search through the 
records of the Patent-office for anticipation will be of 


service as far as it goes; but a search of this kind cannot 


go far. Whether it would be worth the money which i 
would cost we cannot say. The Committee no doubt took 
trouble to satisfy themselves that it would be, and with 
that expression of opinion we are content. If the Coy). 
mittee is not competent to advise, no one else can be. 


THE BIG GUN OF THE AMERICANS, 


THERE is no characteristic of the Americans More 
poeewnes than their desire to do things on Pa 
arger scale than anyone else. They live singly ang 
collectively with the idea of ‘going one better” ever 
before them. They build higher bridges, broader canals 
deeper locks, than other nations; they have longer rail. 
ways, more capacious ships, larger works than any 
country in Europe; they tell taller stories, breed more 
multimillionaires, and produce more magnificent catas. 
trophes than anyone can even conceive on “ this side,” 
Their country encourages enterprise on a large scale, and 
the people have the pluck, the energy, and the skill to 
carry great schemes to completion. They are not dis. 
suaded by others or their own previous failures, but turn 
again; sometimes to repeat their own, sometimes the 
errors of others, but frequently to succeed. They are at 
present engaged on the construction of the most powerful 
gun in the world. When in the course of some months 
it is completed and tested, stories about it will come to 
this country, and epigrammatic legends of it will figure 
on the bills of the evening papers. We may be forgiven 
in an attempt to forestall the advice which will be freely 
tendered to our War Department, we may even venture 
to hope that if we act the part of the hero of an Indian 
epic and hurl shafts which shall meet those of the enemy 
in mid air, and throw them to the ground, we shail be 
treated with toleration. 

With the recollection of our own famous big guns 
before us, we look not without interest on the efforts of 
another nation to imitate and surpass us. The four 
famous 110-ton guns—17°‘72in. diameter-—were built 
before the materials in the hands of the gun maker had 
reached the excellence they have now attained. It was 
not possible in those days to forge the huge masses of 
steel which are moulded from the ingot at a score of 
works to-day. The guns were made of many times the 
number of piéces which enter into the construction of the 
American gun, and they are therefore more liable to 
develop faults and failings. If reference is made to the 
drawings of the American gun, which we gave in our 
impression of October 19th last, it will be observed that, 
excluding the barrel and trunnion hoops, only eight forg- 
ings are required. When it is remembered that the 110. 
ton guns were built up of a number of short hoops, in 
all 43 with the same exceptions, it will be readily 
understood that the advance in the art of steel working 
lends many chances to the success of the American 
weapon. But our object is not to institute com- 
parisons, and therefore with a few figures, so that our 
readers may form a conception of the gun, we will turn to 
the point of our remarks—the expediency of constructing 
such large weapons. The American gun will weigh, when 
completed, over 130 tons, its maximum diameter will be 
5ft., the diameter at the muzzle 2ft. 4in., the bore 1éin., 
and the total length nearly 50ft. The weight of the pro- 
jectile will be more than one ton, and the calculated 
range, with a muzzle velocity of 2800 foot-seconds, is 
practically 21 miles. This figure is regarded as doubtful 
by not a few mathematicians. The height of the trajectory 
for that range would touch 5% miles, far above the clouds, 
and into highly-rarefied atmosphere—a fact which may 
possibly affect the result in some measure. 

The 16in. gun is only one of a number which it is pro- 
posed to construct for the coast defence of the United 
States. Presuming, and there is no reason to doubt 
that such will be the case, that it realises the anticipa- 
tions of artillerists, the question arises is it worth 
while. This is no idle problem to us. It behoves 
Great Britain to have its coast as carefully protected 
as possible, the fleet notwithstanding, and if the Ameri- 
cans could show that monster guns are desirable, 
then the matter would have to be taken into the con- 
sideration of the War-office—just as those who forget 
what has already been done are urging trials of sub- 
marines because other nations claim certain successes with 
them. Let us shortly consider the pros and cons of the 
matter. The facts in favour of the gun can be summed 
up in the single remark that it is capable of dealing a 
fatal blow. This is no figure of speech. If a 16in. shell 
exploded in the interior of any battleship afloat, or if a 
16in. projectile of any sort entered with a plunging effect, 
that ship would require little further consideration in an 
action. Furthermore, the enormous energy stored up in 
a projectile nearly as high as the —e man and 
weighing a ton, starting with a velocity of 2800ft. per 
second, would probably be sufficient to defeat the armour 
of any ship at any practicable range. On the other hand, 
the gun labours under enormous disadvantages. In the 
first place the cost of construction will probably be found 
sufficient to have provided three or four 12in. pieces. 
The value of the charge and projectile may be taken 
roughly as proportionate to the squares of the calibres. 
The rate of loading will probably be less than that of a 
12in. gun. The difficulty of aiming will certainly not be 
less, and the opportunities of trial-firing will be very 
limited, the whole life of the barrel with full charges not 
exceeding some thirty or forty rounds. Comparing it 
with a battery of 12in. pieces, the fact that all the eggs are 
in one basket is too obvious to need comment. Another 
point of view well worth consideration is the effect that 
such knowledge as is contained in these few facts will 
inevitably have on the gunner. Twenty miles away & 
ship is sighted from the range stations, and the gun 1s 
laid by calculation on a mark which is out of the gunner $ 
sight. Theoretically if he touched the trigger his huge pro- 
jectile would sail up into the clouds and descend unerringly 
on its quarry. But he knows that more than a minute 
and a-half will be required for its flight, quite enough 
to allow for a sufficient change of direction or speed of 
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the target to upset his calculations. He does not touch 
the button then, and the same fear that he may miss and 
jose hundreds of pounds and invaluable time deters him 
from firing till the target seems certain, say at a mile and 
a-half distant. But at this range one 12in. gun would 
be, ifnot as effective as the big gun, yet quite sufficiently 
destructive; whilst four 12in. guns, with the increased 
probability of hitting, would be more than four times as 
useful. Better, then, four 12in. guns than one 16in. 
weapon. This is the line of argument taken by many 
British authorities, and to us there appears to be no flaw 
in it, and no argument from-the other point of view which 
can overthrow it. 

There is probably for guns as for most other mechanical 
constructions, a limiting economical size—a maximum 
unit. Generally speaking, this is not very difficult to 
calculate, and we have little doubt that it might also be 
found for artillery. The points to be considered would 
be the effect, the capital cost, maintenance and repair, 
the cost of a charge, number of men, accuracy and 
rapidity of fire, and the rate of decrease of accuracy. It 
is the custom to speak of a gun or a broadside in termes 
of energy—weight of projectile by velocity—a useful unit 
in many cases, but likely to be misleading in the case of 
nearly all larger pieces, because the accuracy of fire—on 
which, of course, the value of other considerations hinges 
—falls off very rapidly as the size of the gun increases. 
Each successive round of a large gun has a plainly 
decreased initial velocity, due mainly to erosion and 
defects of the barrel; but the actual amount is from the 
nature of the case not calculable, and thus an uncertainty 
as to the range always prevails. All such points 
as these and others involved by special considerations, 
were taken into account when a feet of 12in. was 
recommended as the limit for the bore of British guns in 
the present state of our knowledge. The satisfaction 
which the large number of guns made to this size, par- 
ticularly since what is now admitted to have been a 
mistake in their length has been corrected, is sufficient 
proof that no case has oy arisen in which, taking all in 
all, a heavier piece could be deemed advisable. 


TEXTILE MACHINERY, 


Tut diminished value of our exports of textile machinery 
during recent months has given rise, in some quarters which 
ought to be better informed, to fears that foreign competition 
is injuring us severely in this branch of production—a branch 
in which we have hitherto stood so pre-eminent as to be liter- 
ally the world’s providers. There is no good reason for any 
such assumption. The cotton, woollen, and other textile 
trades on the Continent, in America, and the East, are in a 
condition of depression, the almost inevitable reaction having 
come about. When business is poor, the erection of new and 
the re-equipment of old mills are not in fashion. There is all 
the less disposition to launch out now because the effects of 
the generous construction during the period of active trade 
are beginning to be felt very much. In a few months more 
there is likely to be some improvement, for mankind cannot 
endure for long without replenishing supplies of cotton, 
woollen, and other goods; and prices of raw materials are 
declining so rapidly that quotations for manufactured com- 
modities must soon become quite tempting. Then we shall 
see new projects that are now held in abeyance brought out 
again, and as a result there must ensue a brisk demand for 
English textile machinery. For it remains that we are still, 
almost to the same extent as we ever were, the world’s pro- 
viders of this class of machinery. Germany, France, and the 
United States certainly have their machine shops, but all three 
come to us for practically the whole of their requirements. 
During the first two months of this year America took our 
textile machinery to the value of £108,520, Germany £109,384, 
and France £90,036. As compared with the same period of 
last year these figures show a decrease in each case, but as 
compared with 1899 we have increases in the case of America 
and France, the totals for that year being £41,124 and 
£33,768 respectively. The most serious decline on the one year 
isin the case of Russia, whose purchases have fallen to £62,866 
this year from £200,289 in 1900. The industrial crisis in Russia 
resulting from the scarcity of money and the rapid advance 
of the last few years is sufficient to account for this. That 
shipments to China should also fall off was only to be expected 
considering the troubles there. Indian takings have been 
£134,266 against £131,606 last year and £233,164 in 1899. 
Last year was a bad one for the Bombay mill industry, but 
matters have mended considerably in the last three or four 
months, and if only the outlook were such as to induce the 
Chinese merchants to give out orders, real and profitable 
activity would soon ensue. As may be supposed, after all 
these explanations, that exports have declined, the grand total 
for the two months being £828,173 against £1,031,215 last 
year. But there is no necessity to take refuge in the old cry 
of foreign aggression when there is no aggression to speak of. 


THE FRENCH SHIPBUILDING PROGRAMME. 


_ Tuk French Minister of Marine has lost no time in putting 
into execution the new programme of naval constructions, 
and has just ordered the arsenals to start building an 
armoured cruiser, two destroyers, and three submarines, 
While contracts have been entered into with private firms for 
eight re and eleven torpedo boats. The armoured 
cruiser will be known as the Victor Hugo, and will be built at 
Toulon. She will have a length of 146°5 m., a width of 
21°4 m., and a displacement of 12,550 tons. She will carry 
four 194 mm. guns in two turrets, sixteen 164 mm. guns, of 
which twelve will be in six turrets, twenty-two 47 mm. and 
two 37 mm. guns, as well as five torpedo tubes. The armour 
will be composed of a continuous belt, 170 mm. thick, a 
lower deck protection of 65 mm., and an upper deck of 
34mm. The main barbettes fore and aft will ion armour 
of 200 mm., and the others of 140 mm. The water-tube 
boilers will supply steam to engines developing a maximum 
of 27,500 horse-power, which will give a speed of 22 knots. 
The cruiser will have a range of 7500 miles at 10 knots, 
and of 1216 miles at 22 knots, but by carrying an extra 
supply of coal these distances can be augmented to 12,000 
and 1590 miles respectively. The crew will number 690 
men, with 38 officers. The, cost of the vessel is estimated 
at 29,248,500f. The ten destroyers are all of the same 
type, and will have a displacement of 303 tons and a speed 
of 28 knots. They will carry one gun of 65 mm., six of 
47 mm., and two torpedg tubes. They will be named the 


Francisque, Sabre, Dard, Baleste, Mousqueton, Arc, Pistolet, 
Bélier, Catapulte, and Bombarde. The estimated cost of 
each is about 1,700,000f. The eleven torpedo boats will 
have a displacement of 87 tons, and a speed of 24 knots. 
Three submarine boats of different types which have 
recently been put on the stocks are purely experimental 
vessels, and are not included in the programme, but twenty 
others of a definite type will shortly be started upon, and 
as there are already fourteen either in service or building, 
the number of submarine boats will soon be brought up to 
thirty-seven. The four which have already completed their 
trials are the ‘Gymnote, Gustave Zédé, Morse, and Narval. 
The Frangais and Algérien are nearly completed, and four of 
an improved Morse type are building at Rochefort, and four of 
the Narval type are under construction at Cherbourg. 
Some important experiments are to be carried out shortly 
with a view of demonstrating the efficiency of submarine 
boats for attack under, as far as possible, the same con- 
ditions as those obtaining in actual warfare. 


A ST. PETERSBURG AND MOSCOW ELECTRIC RAILWAY. 


THE strong movement which has come about in favour of 
electric railways in Germany has made itself felt in Russia, 
although there is not at this moment such a pressing need of 
quicker means of communication between the provincial 
towns of the latter country. Still, under certain circum- 
stances, Russia may develop such a need. During the 
summer of 1900, M. Romanoff constructed at Gatschina, 
twenty miles from St. Petersburg, a small electric railway on 
a system which he had invented, and the results were 
thoroughly satisfactory. M. Romanoff now desires to apply 
his system to a railway on a much larger scale, and he has 
drawn up a project for constructing an electric railway from 
St. Petersburg to Moscow. It has long been well known that 
the existing Nicolas Railway, connecting the old and new 
capitals of Russia and 404 miles in length, is unable to cope 
with the traffic. The authorities entertain the idea of 
separating the passenger traffic from the goods traffic, and 
for this purpose it is said that two other tracks are to be laid 
down. However, M. Romanoff has now come forward. with 
a proposal to construct an electrical ‘‘ hanging railway,” 
which shall take the place of increasing the carrying capacity 
oi the present line by the addition of two tracks. The cost 
of this suggested railway would amount to 98,000,000 roubles, 
and the yearly cost of its working would represent 12,819,000 
roubles, of which sum 80 per cent. is absorbed by the cost of 
fuel. M. Romanoff computes that the cost of passenger 
trafic will come to about half a kopeck, or 4d. per verst of 
two-thirds of a mile. The rate of speed to be attained on 
this “‘ hanging railway” is estimated to be 120 kiloms. an 
hour, with a limit of 200 kiloms., as occasion shall demand. 
This is the normal rate of speed of the electric railways of 
the future, according to the views held by experts. The 
project thus put forward by M. Romanoff has aroused a great 
deal of interest in St. Petersburg, and it would undoubtedly 
increase its claims upon the attention of the public if it can 
be shown that it would be constructed with more regard for 
the interests of the region through which it will pass than 
was the case when the present railway between St. Petersburg 
and Moscow was built. It ought not to be a difficult matter 
for the projected railway to take in its route a few of the 
towns which the Nicolas Railway left cut off from communi- 
cation by rail with the outer world. 


ENGINEERS AND INDIA, 

Iv is very satisfactory to British engineers to know that the 
Government of India have resolved that programmes of 
public works shall be prepared and kept on hand for imme- 
diate operation on the occurrence of famine in any province. 
Such works are apparently intended to include the construc- 
tion of storage reservoirs for the utilisation of hill streams, 
and also the extension of existing facilities for well irrigation. 
We aregladalso to learn that engineers have already been placed 
in each province, whose special duty it will be to study the 
irrigation problem in its broader aspects, and with particular 
reference to the local climatic and physical conditions. In 
the twenty years ending with 1898, the area under irrigation 
has been increased from 32,000,000 acres to 46,000,000 acres ; 
and it is said that in the Punjab and in Sinde there are still 
4,000,000 acres with regard to which projects exist. All this 
is most creditable to the Government of India. But it must 
never be forgotten that the salvation of India from famines 
depends largely also upon the extension of the railway system. 
If it were possible, it would be well to accomplish the com- 
plete covering of that country with a network of lines, to 
facilitate the movements of the people as well as of produce. 
Whilst admitting that the Government have done, and are 
still doing, splendid work in the way of railway construction, 
it is yet a question whether even more could not be accom- 
plished by the adoption of a somewhat more liberal policy in 
railway enterprise of a private character. In other words, 
whilst public money might very properly continue to be 
utilised for railway extensions in districts which have no 
attractions for private enterprise, other portions of the 
country might at the same time be much better served by 
railway communication than is at present the case if the 
Government would offer better terms to capitalists than they 
seem, so far, disposed todo. That this is an old plea to urge 
we are quite aware; but in the interests alike of India itself 
and of British engineers it is well to continue to urge it. 


FUTURE RAILWAY COAL BILLS, 


RatLway shareholders, directors, and all interested in con- 
suming large quantities of locomotive and steam coal will be 
able to breathe more freely when it is stated that the Midland 
Railway Company has succeeded in obtaining a portion of 
its coal at the rate of 9s. per ton for the rest of 
the year. The decision arrived at is important, inas- 
much as the price paid from June to December last year was 
16s. per ton, whilst current ratesfor coal supplied to the end 
of March rule from 13s. 6d. to 14s. per ton. The price fixed, 
although lower than for some time past, is not so low as in 
1888, when it was supplied at 6s. per ton, a price which was 
admitted to be ridiculously low. Owingto the miners getting 
their first advance of wages, prices rose to 8s. 6d. per ton in 
1889-90. Trade improved rapidly, and in the latter half of 
1890-91 the contract price was 10s. 6d. per ton, the North- 
Eastern Co. paying 11s. per ton for.a portion of the coal it con- 
sumed. In the following year coal contracts ruled at 10s. to 
10s. 6d. per ton, and afterwards they fell to 8s. 9d. per ton. 
The prices paid from June to December last year, 16s. per 
ton, were the highest ever known; not only did locomotive and 
steam coal advance, butcoke reached something like 23s. per 
ton for smelting purposes, and practically killed the business 
done n pig iron. What effect the marked reduction made on 


locomotive coal will have on the iron trade and other kindred 
industries time only will reveal, but the reduction is of im- 
portantance, as the concessions made to the Midland Co. will 
undoubtedly rule the other companies and reduce their coal 
bills in proportion. The price fixed will go a long way 
towards fixing the rates at which steam coal will be supplied 
for shipment and other purposes during the year. It is, how- 
ever, to be feared that the concession has come too late to 
sustain the large shipping orders usually dealt witb at the 
Humber ports, several of which have, it is said, been placed 
in the North of England. 


THE METROPOLITAN RAILWAY. 


SomE wonder has been expressed that progress is not 
being made in adopting electricity as a means of propulsion 
on the Metropolitan Railway. We have kept our readers 
fully informed as to the course of events, and our special 
commissioner sent to Buda Pesth has told the world through 
our pages all about the Ganz system. We have also referred 
to the action taken by American competitors for the work. 
Within the last few days sensational statements have been 
made to the effect that the line had been bought for the United 
States bya Mr. Yerkes. These statements must be taken for 
what they are worth, which is not much. We believe that 
the fact is, that about £1,000,000 worth of stock is held by 
an American, who has so far the power of control, and has 
used it to block all progress. The position, both from an en- 
gineering and a financial point of view, is very curious, and 
we fancy without a precedent. 


DOCKYARD NOTES. 


Some cases of slow shipbuilding in foreign countries were 
quoted in the Naval Estimates. Some items from the other 
point of view might be given; for example, the French Jéna. 
She was laid down in January, 1898, launched in October of 
the same year, and, to all intents and purposes, complete 
last Christmas. Our Formidable has been longer. Then 
there is the Russian Gromovoi, laid down, launched, and 
sent out to the Far East while some of our later Diadem 
class ships have been ‘“‘ completing.” 


Tue “ muzzle-loader” question was greeted by the House 
with laughter, but the Navy League ought to be happy, for 
many “death traps” are now declared non-effective. There 
remain still :— 


*Inflexible .. .. .. .. .. four 80-ton M.L. 
Dreadnought .. four 38-ton M.L. 
Glatton.. .. .. .. .. .. two 25-ton M.L. 

Orion .. « four 2-ton MLL. 
Monarch .. .. .. .. «. four 25-ton, two 12}-ton 

*Alexandra .. .. .. .. .. eight 18-ton M.L. 

*Superb.. .. .. .. twelve 18-ton M.L. 

*Téwmérai ee ee four 25-ton, four 1£-ton 
Hecate.. .. .. .. .. four 18-ton M.L. 

*Agamemnon «+ four 38-ton M.L. 

*Sultan .. .. .. .. .. eight 18-ton, four 12}-ton 

*Hercules .. .. Gight 18-ton, two 124-ton 

*Hotespur .. .. .. .. two25-ton M.L. 

Wivern .. ditto 


A comfortable little total of eighteen ships. An asterisk 
denotes that sorne quick-firers, of from 4in. to 6in. calibre, 
are carried. Some of these vessels, according to Mr. Arnold 
Forster, are “very powerfully and effectively armed ships.” 
It is a “‘ tragedy of the commonplace” that the ex-apostle of 
the mystic value of B.L. after a gun’s designation should 
have to get up and make the statement quoted. 


FRENCH newspapers are interesting themselves in the 
great Belleville question. Mostly the French are pro-Belle- 
ville—it being a French boiler, this attitude is not inexpli- 
cable. The average French argument runs as follows :— 
“Mr. Allan, M.P., conceived an objection to water-tube 
boilers. Mr. Allan at some period in his life had seen and 
used boilers of antique type. Therefore the public followed 
him. The Navy and the Admiralty followed the public; but 
nobody knows anything about it except Mr. Smith, R.N.” 
There is no occasion to offer comments on this French view. 


Tue four German battleships of the Brandenburg class 
now in Chinese waters are to return home next month, when 
the projected refits will probably be taken in hand. These 
refits will, it is contemplated, include the removal of the 
amidship barbette with its short 1lin. guns, and the substitu- 
tion of an armoured battery mounting 6in. quick-firers. 
Except on paper, these 1lin. amidship guns are practically 
useless, owing to their very limited are of fire. 


In connection with the five submarines building for the 
British Navy, a pinch of salt may be taken with many of the 
descriptions that have lately been published. These descrip- 
tions are in many cases merely descriptions of the Holland, 
and only relatively correct. 


Tue Japanese armoured cruiser Iwate .left Wallsend-on- 
Tyne for Devonport on the 19th. She will remain at 
Devonport for a week, and then sail for Japan. 


Two cruisers of 3400 tons are building in Japan. 


Tue current Le Yacht contains as a correction a photo- 
graph of the model of the Tsarevitch recently launched at 


La Seyne. 


Brazinc Cast IronN.—A new process has been invented whereby 
cast iron can be brazed like other metals. The achievement has 
been brought about by the discovery of a solution called 
‘* Ferrofix,” which, when applied to the fractured surfaces, decar- 
bonises the material, thereby removing the chief obstacle to the 
production of a satisfactory brazed joint. The process of repairing 
a breakage is briefly as follows :—First, clean the broken surfaces 
and then moisten with a solution of ferrofix. Next bind the two 
pieces securely together with wire so that they will not fall away 
in the fire. en place some of the solution in the form of a paste 
on the joint, and warm it until the paste becomes fluid and enters 
the seam. After this a paste composed of spelter and borax, or an 
ingredient called borfix is applied, and the whole heated in a smiths’ 
fire toared heat. In order to besure that the exact heat has been 
reached it is considered advisable to lay a piece of brass wire across 
the joint to indicate by its melting when the required heat has been 
obtained. The joined pieces are then allowed to cool down 
gradually before being cleaned up. The joint thus made appears 
to be equally as strong as the remainder of the metal. The 
applications to which this invention can be placed are obvious, 
aa there will doubtless be a large field of usefulness open to it. 
The makers are H. Bertram and Co., 28, Queen-street, London, E.C, 
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RUSSIAN 


AND W, HAWTHORN, 


THE SMOLENSK. 


Tue Smolensk, illustrated above, the latest addition to the 
Russian volunteer fleet, was launched on the 7th inst. from 
the yard of R. and W. Hawthorn, Leslie, and Co., Limited, 
Hebburn-on-Tyne. The principal dimensions of the vessel 
are :— Length, 506ft. overall; breadth, 58ft.; depth, 37ft. 
Her speed will be 20 knots, and she is fitted with first-class 
cabins in the “tween decks, and a handsome dining saloon 
panelled in oak, and capable of seating the full complement 
of passengers, is arranged in a large steel deck-house in amid- 
ships. A music saloon and smoke-room are situated on the 
promenade deck, which is sheltered by a complete boat deck. 
The other ‘tween decks of the vessel are arranged for the 
accommodation of 1500 emigrants or troops. The machinery 
of the s.s. Smolensk, which has been constructed by the 
builders at their marine engine works, St. Petersburg, consists 
of two triple-expansion engines, each having six cylinders— 
two 26in., two 44in.; and two 75in.—with a stroke of 48in., 
and fitted with Marshall’s valve gear. This arrangement of 
machinery makes it possible to obtain a high economy at 
half-power, as the disposition of the cylinders is such that 


one high, one intermediate, and one low-pressure can be | 


thrown out of action on each shaft. Steam will be gene- 
rated by twenty-four Belleville water-tube boilers, working 
at a pressure of 250 Ib. She will carry, in war, sixteen 
quick-firing guns, for which portable magazines are provided. 


H.M.S. DUNCAN. 


THE first-class battleship Duncan—one of six vessels of 
similar type now building in this country—was launched by 
the Thames Ironworks, Shipbuilding, and Engineering 
Company, Limited, Blackwall, yesterday, Thursday. The 
ceremony was performed by Mrs. Hills and was witnessed by 
a large crowd of spectators in fine but bitterly cold weather. 

The dimensions of the Duncan and her sister. vessels are as 
follows :—Length over all, 429ft.; length between perpen- 
diculars, 405ft.; breadth, extreme, 75ft. 6in.; depth, top of 
keel to upper deck, 43ft. 9in.; draught of water, mean, 
26ft. 6in.; displacement at that draught, 14,000 tons; 
indicated horse-power, 18,000; speed, 19 knots. Her arma- 
ment consists of four 12in. breech-loading guns in barbettes, 
twelve 6in. quick-firing guns in casemates, ten 12-pounder 
12 ewt. quick-firing guns, six 3-pounder quick-firing guns, 
eight *303in. machine Maxims, one 12-pounder 8 cwt. for 
boats, one 12-pounder 8 cwt. for field, four submerged torpedo 
tubes. The dimensions of armour plating on the different 
situations are as follow:—Sides of ship, 7in. to 3in.; bulk- 
head aft, 1lin., 10in., 7in.; barbettes, 1lin., 10in., 7in., 4in. ; 
casemate fronts, 6in.; conning towers, 12in., 10in., 3in.; 
side plating on bow, 2in. nickel steel; length of side fitted 
with torpedo-net defence, 300ft. 

The Thames Ironworks Company has also under construc- 
tion a sister vessel—the Cornwallis—and the engines for 
another sister—the Albermarle. This ship and the Montagu 
were launched on the 5th instant at Chatham and Devonport 
dockyards respectively. The Russell was launched February 
19th by the Palmer Shipbuilding Company; and the 
Exmouth is being built by Laird Brothers, of Birkenhead. 


Royal ScHOoL OF Mines Dinner.—The twenty-eighth annual 
dinner of the Old Students of the Royal School of Mines took place 
at the Hotel Cecil on the 13th inst. Sir George Gabriel Stokes, 
Bart., one of the early professors, was in the chair, Professor 


Sir William Roberts-Austen in the vice-chair. The occasion | 


was auspicious, being the jubilee of the a the institution, 
and was marked by an attendance in excess of t 
dinner, numbering amongst those present Professor Bauerman and 


Mr. Blandford, two of the first students who passed through the | 


school and took their associateship in 1853 ; there was also a large 
number of distinguished visitors. A long list of toasts was duly 
honoured, the speakers being the Chairman ; Sir Kenelm Digby, 


K.C.B.; Professor J. W. Judd, C.B., LL.D., F.R.S.; Professor Sir | 


W. Roberts-Austen, K.C.B., D.C.L., F.R.S.; Sir George Kekewick, 
K.C,B., D.C.L.; Sir W. Huggins, K.C.B., Pres. R.S.; Professor 
C. Le Neve Foster, F.R.8., H.M. Inspector of Mines; B. H. 
Brough, A.R.S.M., Sec. LS.I.; Dr. W. A. Tilden, F.R.S.; Pro- 
fessor Milne; F. W. Rudler, F.G.S.; Professor H. Bauerman, 
F.G.8., A.R.S.M.; Professor Perry, F.R.S.; and the honorary 
secretary, Mr. Hugh C. McNeill, A.R.S.M. In course of these 
speeches many examples were adduced of the excellence of the 
work done by this institution and of the creditable positions 
assumed by the students in all parts of the world. There was also 
much comment on the high value of such educational institutions 
and of the Royal School of Mines in particular. 


at at any previous | 
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COMBINED TROLLEY AND CONDUIT TRAMWAY 
SYSTEMS.* 
By Mr. A. N. Connett, of London. 


accumulator and contact systems. 


conduit, where financial and constructional conditions make it pos- 
sible, for this system has proved itself to be workable. It has passed 
entirely beyond the experimental and uncertain period, and can 


for the propulsion of cars. It can fail completely, but even partial 
failure will be the fault either of design or of construction, or of 


The problem of adapting the plough and track mechanism, to 
change from the overhead line to the conduit system or vive versd, 


general — n the Continent there are a number of cases 
of this kind, and they are all worthy of attention, the problem 
having received in each case careful study. This, in the author's 
opinion, is only one instance in several where European tramways 
offer now a much more fruitful field for study than American 
tramways, especially as to the engineer calied upon to install a 
system in Europe under European conditions and requirements, 

The subject will now be considered in the following order :—(1) 
The general type of conduit to be adopted. (2) The mechanical 
and electrical on which to construct conduit. (3) The special 
apparatus necessary for a mixed conduit and trolley line. 

General type of conduit.—The first question to be solved in a 
conduit construction is the conductor system, to which is inti- 
mately cc ted the of making contact. With the 
limited clearances in a conduit, there can be no cther practical 
method than the one of installing rigid conductor-bars, to which 
the original Buda Pesth conduit owes its success. Apart from 
that, it had no special feature which was of enough itaportance to 
make this line a success where others had failed. The conserva- 
tism, not unnatural under the circumstances, shown in the con- 
struction of this road may be judged by the fact that 300 volts 
distribution was adopted, while now engineers have no hesitation 
in using 550 volts under similar conditions, 

The next question is whether the conduit shall be side-slot or 
centre-slot construction. If the engineer has his choice, he will 
undoubtedly adopt the latter type of conduit. On the Continent 
there is an objection in some of the cities on the part of the muni- 
cipal authorities to the centre-slot. Therefore, in Buda Pesth, 
Berlin, and Brussels only the side-slot is allowed, while in the 
cities of Lyons, Nice, and Bordeaux the centre-slot has been or is 
being installed. .There are some short stretches of centre-slot in 
Paris, but the reasons for this were exceptional, and in general 


conduit electric railway constructed in four European cities and 
one American city with which the author has been associated as 
chief engineer, miles are of the centre-slot and the remaining 
144 miles are of the side-slot type. His original opinion of the 
greater advantages of the centre-slot construction has been some- 
what modified by experience, but he still believes that from an 
operating standpoint the centre-slot is the better construction. 
The inherent difficulty with the side-slot is the switch at the 
junction of two slots. With the centre-slot a comparatively light 
| movable tongue can be hung or pivoted to the fixed tongue, its 
| use being simply to guide the plough. With the side-slot the 
| tongue is much stiffer and heavier, because it must also guide the 
wheels of the car and support them in one position—that is, the 
entire tongue is movable, and its upper surface from point to 
heel must be level with the wheel rail. At its point it should 
have a certain thickness to give mechanical strength. This 
should not be less than }in., which, added to the lin. minimum 
width of slot, gives an opening of l}in., which is gradually 
reduced to lin. in a Jength of about 3ft. In the centre- 
slot construction the normal slot width of, say, jin. is 
increased in a length of about 8in., and the maximum increase 
is about }in. Another objection to the side-slot is that the 
flanges of the wheels throw water and mud into the conduit and 
on to the plough. Another is that the slot rail being also a wheel 
rail presse, have a vertical web, which diminishes the distance 
across from rail to rail on the line of their base-level, thus limiting 
| the plough construction, and also making the conductor bars in- 
| visible from above, which’ renders the finding of faults more 
difficult. The principal trouble with the side-slot conduit is that 
connected with the switch, and it can be avoided by a special con- 
| struction, which will be explained later. The advantages of the 
| side-slot conduit are that the additional band of iron in the street 
| required by the centre-slot rails, is avoided, and that the main- 
| tenance of the paving is thereby simplified, ~— joint of a 
} = with the paving being a source of weakness in the life of the 
ter 


Mechanical and electrical details to be considered in the construction of 
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In certain cases where the use of overhead wires is prohibited in 
cities, and it is desirable to run trams from outlying districts 
through busy thoroughfares, a conduit system may be adopted in 
the town in conjunction with an overhead system outside. The 
present paper deals with that subject, dismissing in a few words 


There should be no hesitation, says the author, about adopting the 


now be adopted without hesitation as an electric tramway system | 


has been satisfactorily and carefully worked out on several different | 


this city may be classed in the first category also, 95 per cent. of | 
the conduit mileage there being side-slot. Of the 45 miles of | 


aconduit.—With the broad question of type of conductors and of 
position of the conduit settled, the design in detail of a conduit 
can be undertaken. The first matter is that of insulators and 
their mode of fastening. In the present state of the art there 
can be no question about adopting a porcelain insulator, or at 
least a material which has the same general characteristics. The 
iron-clad porcelain insulator is strong, durable, and cheap. There 
can be no hesitation about its use. The insulators should be 
vertical, so that they may not offer the chance for the accumu- 
ws of’ dirt, which can easily happen with one horizontally 
placed. 

Assuming a vertical iron-clad porcelain insulator, the method of 
attaching it to the conduit construction becomes important, the 
depth of the tube being somewhat dependent upon this. For the 
| sake of simplicity they should be fastened to the metallic structure, 

which has the further advantage of keeping the conductor bars at 
the same distance from the wheel rails, except in the special case 
of a centre-slot conduit where the yoke construction does not 
permit the carrying of the wheel rails. The extreme positions of 
the insulator are, first, with the upper surface of the insulator as 
near the street surface as it can be for mechanical protection—or, 
say, 2in.; secondly, with the upper surface of the cast iron insu- 
| lator cover bolted directly to the bottom flange of the slot rail, 


Insulators and Suspended Conductor Rails (Central Conduit ). 
In Washington. | Ie Paris 


Centre of Tramway 


Figs. 1 and 2 


Fig. 1 is an example of the former case. ‘The insulator could have 


| been reduced in vertical height so as to have carried the conductor 
| bars higher, but this height is limited by the safe insulation 


| distance required between these bars and the slot rail. Assuming 
| this distance 34in.—the depth of yoke seat diminishes it by about 

lhin., leaving Zin. of air gap—the top of the conductor bars will 
| be 104in. from top of a 7in. high slot rail. Fig. 2 is an example of 
the second case with the same slot rail. The insulator has been 
reduced in vertical height to the safe limit of mechanical strength. 
The corresponding distance to top of conductor bar is l4in., or 
again of 34in. in the conduit depth for the first method of con- 
struction. 

If the insulators are carried close to the street level they must 
be protected by metallic covers, which in Europe are considered 
objectionable, and in some cases they are absolutely forbidden by 
the authorities, as in Paris. Therefore the second method is the 
only one that can be used in such cases. Perhaps it should be 
said that the insulators are protected by metallic covers in the 
second case ; but these are paved over so that the street surface is 
in no way altered in appearance by their use. The limiting 
conduit depth is often a vitally important matter for the crossing 
of inuevabte sub-surface constructions, The clearance under the 
conductor bar in a conduit should be from Yin. to 10in. to allow con- 
siderable room for water and dirt accumulation, which might other- 
wise endanger the operation of the road. But for relatively short 
distances the clearance can be reduced to 4in., where the conduit 
must be reduced in height from any cause. The author has used 
this dist, ina ber of instances, and knows from experience 
that it is practically acceptable, Such lengths of conduits need 
cleaning often. 

A careful examination of a proposed route should be made to 
see if the sub-surface constructions would permit the building a 
safe practicable conduit. With this broad question settled in the 
affirmative, there is‘no good reason why the expense and annoy- 
ance due to the removal and lowering of many sub-surface obstruc- 
tions should not be avoided by taking advantage of the possibility 
of varying the depth required for the conduit. This only becomes 
a grave matter share the question may involve the complications 
due to changing the carrying height 6f the conductor-bars to get 
the minimum depth of conduit, 

It may not be amiss to say a few words about the switches, 
because in practice they‘are responsible for most of the interrup- 
tions in service. A misplaced switch has the result of guiding the 
car in one direction and the plough in another, The latter can 


become twisted in the conduit in a variety of ways, but with the 
too sure result of interrupting the traffic for a time, which, in the 
author’s experience, may vary from fifteen minutes to two hours, 
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bi statement is sufficient to demonstrate the necessity of 
eee the switches sc as to reduce to the strictest minimum the 
sibility of such accidents, : 

There are two distinct cases to be considered, The first is where 
the track is alone switched, the slot being continuous, F ig. 3 isa 
sectional view of a counterweight mechanism which can be adjusted 
to close the switches automatically, so that the track should be 
always open for the passage of the cars using the conduit track. 
Fig. 4 is a section of the same mechanism é 
slot conduit. This precaution should always be taken, but it may | 
fail. When this happens, it is usually due to something solid 
having fallen into the switch, and in consequence the tongues fail | 
to return to their normal position. In the case of the. centre-slot | 
construction, the danger of an accident can be avoided if the 
ploughs are hung on slides, which permit their travelling com- 

letely across the car. If the ends of these slides are left free of | 
all obstruction from the truck or otherwise, the plough will drop | 
off when the car has reached a certain distance on the wrong track. | 
But the motor-man — perceives his error before that occurs, | 
and simply stops and reverses the car, with the result of no inter- | 
ruption worthy of mention. Even in the worst case of losing the | 
plough the car is simply ‘‘dead,” and can be pushed in by the 
succeeding one, A trap should be placed conveniently at each 
such switch so that the plough can be taken out with no loss of 
time. If the accidents are only of this nature, they are not worthy 
of any serious attention. But in the case of the ordinary side-slot 
conduit, this result cannot be attained. The tongue there in one 
position covers the slot. In case of a false position of the switch, 
an accident will happen which almost surely must result in a 
érious interruption of the car-service. To avoid this difficulty, | 
the author suggests that before the switches are reached the slots | 
should be deflected to the central position. 

In the second case, with a slot switch, the slot-tongue is a 
necessity. ‘The author recommends for the side-slot conduit the 
same detlection of the slot to the central position. This serves the 


Before proceeding further it would, perhaps, be well to explain 
the meaning and significance of the various terms and information 
desired. Probably this may be unnecessary to the reader who has 
followed the fortunes of Indian, Canadian, and American, Mexican, 
and other foreign railways, but there may be, and probably are, 

| others who are not acquainted with the significance of ton-mileage, 
| for instance, which is the most important information required for 
determining under what condition a railway works, both as to the 


for the case of a side- | average rates ubtained and the economy exercised in handling the 


traffic, and upon which no information is now possessed by our 


| railway managers, 


(5) Ton mileage is literally wane multiplied by distance, and is 
the common denominator to which weight and distance can be 
reduced. Thus, 10 tons carried 10 miles are equal to 100 tons 
carried one mile, and the ton mileage is consequently 100. Again, 
if 100 tons are carried 30 miles the ton mileage is 3000, that being 
the equivalent number of tons carried one mile. 

(6) Passenger mileage is arrived at in a similar manner. 10 
pare travelling 10 miles are equal to 100 passengers travelling 
one mile, 

Train mileage and car mileage need no explanation. 

(15) ‘The train load of goods is obtained by dividing the train 
mileage into the ton mileage. Thus, if the ton mileage is 1,000,000 
and the train mileage 10,000, it follows that the average train load 
is 100 tons, 

(16) The train load of passengers is similarly arrived at, the 
passenger mileage being divided by the train mileage. 

(17) The car load is obtained by dividing the car mileage into the 
ton mileage. ‘Thus, if the ton mileage is 1,000,000 and the car 
mileage 200.000, it fullows that the average car load is 5 tons. 

(19) The average rate per ton per mile is secured by dividing the 
ton mileage into the goods receipts. Thus, if the ton mileage be 
1,000,000 and the receipts be £41,656, the average rate per ton per 
mile would be one penny. 

Now what is the valuc of this additional information so essential 
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Figs. 3 and 4—COUNTER WEIGHT MECHANISM, 


purpose of being able to avoid the side-slot switch, the con- | 
structional difficulties of which were enlarged upon in the first part | 
of the paper. The danger of an accident with this switch is limited | 
to the case where the point of the slot-tongue is directly in the slot. | 
A “‘head-on” collision can then take place. But if the tongue is 
not thrown in the same direction as the track-tongues, the same 
slight interruption may happen as above explained—provided, of | 
course, that the system of plough slides there mentioned is in use. 
There are no mechanical or electrical difficulties in this case, the | 
results of actual operation in Paris having demonstrated this state- 

ment. The author feels contident that the accidents at switching | 
points will be almost negligible if the construction above indica 


is followed. 
(To be continued.) 


THE BRITISH RAILWAY POSITION. 


I our railways are to be worked more scientifically and econo- | 
mically they must devote a much greater amount of attention to 
the compilation of data upon which the general managers, the 
directors, and the chairman can decide as to whether or not their 
roads are well administered. At present the managers of a railway 
have no such data, and can form merely haphazard opinion upon 
the services performed by their subordinates. They cannot really 
test the efficiency of those who have the practical working of the 
lines, The train mileage tigures now laid before the general man- 
ager, and passed on by him to the chairman, the directors, and to 
the shareholders, are no real indication of efficient working. What 
the general manager requires in order to exercise effectual control 
is the following information :— 

Tonnage* 

. Number of passengers 

. Average length of haul—good» 
passengers 


” ” 
. Ton mileage 


Passenger twileage 
Train mileage— 


(empty) 
rs 
(empty) 
(empty) 
(empty) 


> passengers 
Car load—goods 

18. passengers 

. Average rate per tun per mile 
. Average receipts per passenger per mile | 


All this information should be supplied to the general manager— | 
‘and by him passed on to the chairman and directors—by the account- | 
ing department in sufficient detail that he can immediately ascertain | 
on which portions of the system the greatest ability is displayed | 
in handling the traftic economically. Thus he would be in a position | 
to compliment or censure district superintendents, who should be | 
held directly reponsible for the economical handling of the traffic | 
in the various districts, 


| 


tion of the traffic carried | 
t an idea may be formed 


* This should include a fairly detailed descri 
and the — of each to the total tonnage, 
of the re’ 


tive proportions of high and low class, bulky, and compact goods. 


PARIS 


to the economical management of our railways! It is this. The 
general manager will be able to ascertain the capacity of his 
subordinates, and if the information is published, as we trust it 
will be, in the interest both of the railways and of the country, the 
chairmen, directors, the shareholders, and the public will be able 


| to determine, first, whether or not the railways are well adminis- 


tered ; and secondly, by comparison, which railway manager gets 
the best results, 

The great value of the information which we ask for has already 
been tested in the United States, and has proved an enormous 
power in bringing about the utmost economy in administration and 


| the working of the lines on the most scientific principles. The 

| possibilities of economy in running heav. 

| Saoneees by Mr. James J. Hill, the 
Nort 


train loads were first 
resident of the Great 
ern Railway of America. This gentleman, by dividing his 


system into sections and obtaining the detailed information-——which 


| we —_— our own railways should now = to each division, 


was able closely to supervise the practical operation of the whole 


| system. Moreover, his district superintendents were thus brought 


into competition one with the other, and each endeavoured to save 
train mileage by loading the trains under theircharge more and more 
fully. And at the present time the Great Northern of the United 
States is one of the most economically and scientifically administered 
railways in the world as well as one of the most profitable. Mr. 
Hill’s success and the figures he published of train loads—which 
can be obtained only by the compilation of the ton mileage—of 
course stimulated other American railways to follow his example— 
they had the figures to show how the economies were possible and 
such results were obtained—and at the present time the whole of 
the railways of the United States are working.on the same principle. 
Year by year they are carrying larger train loads, and proportion- 
ately reducing their train mileage and their cost of working. To 
show the effect of increasing the train load we may take the 
figures of the New York Central, one of the largest and best 


drivers, stokers, and guards, as fewer have been needed in propor- 
tion to the traffic, proportionate savi in maintenance and 
renewals, a less congested traffic, with all the advantages which 
attend upon a smaller number of trains upon a limited number of 
tracks. The latter should be a much more important consideration 
upon our railways than it is in the United States, where the lines 
are less congested than they are here. 

Now what has been the effect of this reduction of train mileage 
and increase in train load upon the expenses of the New York 
Central Railroad! This company’s expenses for transportation, 
which include all charges incidental to moving the traffic, but 
nothing for maintenance of way and equipment or management, 
in 1897 were 17,215,000 dols. for 4,171,760,000 ton miles ; in 1900, 
the cost of transportation wasonly 19,906,000 dols., with 6,117,572,000 
ton miles ; the average cost per ton per mile for transportation 
was thus only *3253 cent in 1900, against ‘4126 cent in 1897—a 
reduction of no less than 21 * cent. What would be the increase 
in profits of our railways if they by meaus of heavier train loads 
were able in three years to reduce the cost of handling the traffic 
by 21 per cent., apart from other incidental savings resulting ! 

The great —_—— which might be effected by our railways were 
they to increase their train loads will be apparent from the follow- 
ing statement of what has been done by the New York Central in 
the past three years :— 

Increase or decrease. 
& 


1900. 1897. 


Cost of traps- Per cent. 
portation, dols. 19,906,000 .. 17,215,000 2,691,000 .. 415-6 
Ton mileage .. 6,117,572,625 .. 4,171,760,813 ..-; 1,945,812,312 ..+46-6 
Cost of trans- 

portation per 

ton per mile +325 cent -412 cent 087 
Train load... +363 tons tons 80 $28-2 


—The Statist, 


INSTITUTION OF NAVAL ARCHITECTS. 


SESSION 1901. 


THE meetings will be held as follows:—In the Hall of the Society 
of Arts, John-street, Adelphi (by kind permission of the Council), 
on Wednesday, March: 27th, morning at twelve o’clock ; on Thurs- 
day, March 28th, morning at twelve, and evening at seven o'clock ; 
on Friday, March 29th, morning at twelve o'clock. The Right 
Hon. the Earl of Glasgow, CCM... President of the Institution, 
will occupy the chair. 


PROGRAMME OF PROCEEDINGS, 


Wednesday, March 27th.—Morning meeting at twelve o'clock. 
(1) Annual report of Council; (2) election of the President, the 
officers, and Council; election of new members and associates ; 
(3) address by the chairman, the Right Hon: the Earl of Glasgow, 
G.C.M.G.; (4) presentation of the gold medal to Professor G. 
Bryan, F.R.S. The following papers will then be read and dis- 
cussed :—(1) ‘‘Ten Years Naval Construction in the United States,” 
by Professor J. H. Biles, Member of Council; (2) ‘‘On a Proposed 
New Fast Scout,” by Rear-Admiral C. C. P. Fitzgerald, Associate ; 
(3) ‘An Instrument for Measuring the Rolling of Ships,” by 
A. Mallock, Esq. 

Thursday, March 28th.—Morning meeting at twelve o'clock. 
(1) ‘*On some Experiments made on Board the Atlantic Liner 
Deutschland during her Trial Trip in June, 1900,” by Herr Otto 
Schlick, Member; (2) ‘‘The Influence of Depth of Immersion on 
the Distribution of Pressure over a Submerged Moving Plate,” by 
C. Humphrey Wingfield, Esq., Member ; (3) ‘‘ On a New Assistant 
Cylinder,” by Mr. David Joy, Member. Evening meeting at 
seven o'clock: (1) ‘‘The Geometry of Engine Balancing,” by 
Mr. J. Macfarlane Gray, Member of Council; (2) “On the 
Balancing of the Reciprocating Parts of Engines, including the 
Effect of the Connecting-rod,” by Professor W. E. Dalby, M.A., 
B.Sc., Associate. 

Friday, March 29th. — Morning meeting at twelve o'clock. 
(1) “The Motion of Submarine Boats in the Vertical Plane,” by 
Captain G. W. Hovgaard, Member; (2) On a New Water-tube 
Boiler,” by Mr. J. Irving, Member; (3) concluding proceedings. 

The Annual Dinner of the Institution will be held on Wednes- 
day, March 27th, in the Grand Hall of the Hotel Cecil; Strand, at 
quarter-past seven. 


Naval ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Chief engineer: Henry J. 
Turner, to the Barham. Engineers: R. B. Mouson, to the Pem- 
broke, additional for the Sutlej ; T. H. Turner, to the Pembroke, 
additional for the Avon. 


THE INSTITUTION OF CiviL ENGINEERS: GLASGOW ASSOCIATION 
or StuDENTs.—The seventh general meeting of session 1900-1 was 
held in the Institution Rooms, Bath-street, Glasgow, on the 18th 
inst., Prof. Arch. Barr, D.Sc., M. Inst. C.E., presiding, when Mr. 
David Rankin, Assoc. M. Inst. C.E., read a paperon ‘ Mining 
Practice in Scotland.” He spoke first of the great importance of 
the mining industry and of the extent and value of the output of 
the various minerals, and afterwards dealt with the duties of the 
mining engineer in respect of the letting, proving, fitting, working, 
surveying, checking rental statements, valuing, and general 
reporting on mining subjects. An interesting discussion followed. 


Tue STEEL Trust.—The Siatist, commenting on the United States 
Steel Trust, says:—‘‘The probable policy of the new corporation 
can hardly he to stimulate production merely in order to swell the 
turnover. We are not, therefore, troubled with the fear that the 

licy of the combine implies the slaughter of the Brit sh industry. 

he object of the combination is, presumably, profit, not indus- 
trial carnage. And that object cannot be attained by incessant 
high-pressure production, requiring sales at auction prices all over 
the world. But we must not lose sight of the fact that one result 
of the combine will be to economise the costs of production all © 
through the organisation, from the mine to the warehouse of the 


ministered systems in the United States. In 1897 this company 
ran 14,407,000 freight train miles, carrying 24,646,000 tons of 
freight, for an average of 169 miles, Its ton mileage was conse- 
quently 4,171,760,313, and its average train load was 283 tons. In 
1900 the company ran 16,610,000 train miles to carry 37,586,496 


| tons, or an average of 163 miles. Its ton mileage ay | 
| reached 6,117,572,625, and its average train Toad was tons. 
| Thus an increase of 46°6 per cent. in 
| performed, was attended by an increase of 28°3 per cent., in the 
| train load, and an increase of ofily 15:2 


e ton mileage, i.c., the work 
per cent. in the train 


| mileage. The comparison is as follows :— 
1900. 1897. Increase. Percent. 
| Freight train, 
miles .. . 16,609,000 .. 14,407,000 ..+ 2,202,000 .. 415-2 
| Tons carried .. 87,586,000 .. 24,646,000 .. + 12,940,000 .. 452-5 
| Average length 
of haul, miles 168-8 169-3 - 6-5 --- 8-8 
Ton mileage .. 6,117,572,000 .. 4,171,760,000 ..+1,945,812,000 ..+46-6 
Average train 
joad, tons .. 863 283 oot 380 +28-3 


And somewhat similar results have been secured in respect of 
car mileage. The cars have been much more heavily loaded, and 
consequently fewer cars have been required for the traffic. 

The enormous benefits arising from reduced train and car mileage 
are these. There has been a great reduction in the dead weight 
which each engine has to pull, an enormous saving in fuel, a 
relative saving in wages—not a lower scale of wages— for engine 


ror , or the hold of the exporting vessel. Large savings will 
doubtless be effected both in production and in distribution, for 
delivery will naturally be made from the whil] or factory within 
most convenient reach of the place of consumption. And we are 
aware that the combined concerns have probably the most powerful 
and perfectly-equipped producing plants in the world. At the 
moment combination is to some extent a blessing in disguise for 
British producers in one respect. For some time past the big iron 
and steel producers of the United States have been on the verge of 
a gigantic war to the knife. Each has been developing at such a 
rapid pace that a grim contest for mastery—or ruin—seemed at one 
time inevitable. Now, had a steel war begun—and we know what 
a railway war in the States means—prices would have been forced 
down to zero, and production would have been forced up to such 
an extent that our producers would have had no alternative but to 
shut their works and look on in despair. They are very wealthy, 
these prospective contestants, and before the war had exhausted 
the longest of their purses our industry might have been exter- 
minated. They were so invading each other’s fields and poaching 
on each other’s preserves that there was bound to be either a life- 
and-death trial of strength or a friendly alliance.’ And the last 
will be less harmful to the British industry than the former. would 
Thus, then, the Steel Combine may be regarded from 
our point of view as, so far, a negative rather than a positive 
loss. The immediate result of it should be to keep prices within 
a moderate range, and with that end to adjust uction to con- 
sumption. What its ultimate effect upon our iron trade will be has 
yet to be seen.” 
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THE ELECTRIC PLANT OF THE MANHATTAN 
RAILWAY COMPANY. 


Ix a recent issue our contemporary, the Street Railway 
Journal gave an interesting account of the electric power plant 
of the Manhattan Railway Company. ‘‘ From the generators 
to the third rail” is the quaint way in which this journal 
characterises the minuteness with which the work of descrip- 
tion has been carried out. At a first glance, we are told, the 
salient features of this plant is its magnitude. Each of the 
eight dynamos, while nominally rated at 5000 kilowatts, is 
supposed to be capable of delivering, during the hours of 
maximum load, as much as 7500 kilowatts—say, 10,000 elec- 
trical horse-power. The height of each of the machines is 
49ft., its calculated weight 889,000 lb.—very nearly 400 tons 
—and the diameter of the revolving part is 32ft., and its 
weight 370,000 1b.—say, 165 tons. There is no fly-wheel. 
The potential delivered by the dynamos to the sub-stations is 
11,000, and when the plant is fully at work it is estimated 
that it will be immediately necessary to deliver to the system 
as much as 60,000 electrical horse-power. The minimum 

wer sent Out will be 5000 horse-power from 1 a.m. to 5.m., 
and the average over the whole twenty-four hours is cal- 
culated at 30,000 horse-power—the figures quoted allowing for 
the lighting and heating of the trains, stations, &c. 

A very considerable discussion naturally arose when 
the station was being designed as to the best system 
of working which could be adopted, and as to the 
position or positions in which the generating station or 
stations were to be placed. There were, in all, nine separate 
propositions, involving very different principles, submitted 


for consideration, but eventually it was decided to have one | 


large power-house on the East River, between Seventy-fourth 
and Seventy-fifth streets; to have three-phase generators, 
delivering electric current at a potential of 11,000 volts; to 
have three conductor cables, running to seven sub-stations, 
with three-phase step-down transformers, delivering three- 
phase current at 390 volts to rotary converters, which, in 
their turn, might deliver direct current for working the line 
at 625 volts—this being applied to the third rail. Diagram- 
matically this arrangement is shown in Fig. 1. In the sub- 
stations provision is made for the installation of secondary 
batteries of 3000 kilowatt-hours for each sub-station. It is 
not, however, expected that these batteries will be used at the 
start. The high-tension three-conductor cable leading to the 


| |The armature, which is stationary, consists of a laminated 
ring with slots on its inner face. The winding is placed in 
these slots. The ring is supported by an external cast iron 
frame or yoke. The winding is of the built-up or bar type, 
the bars being separately insulated and placed in partially- 
closed slots in the armature core. There are three bars per 
slot, and it is said that in case of accident the bars in any 
one slot can be removed without in any way affecting the 
bars in the other slots. The insulation must of necessity be 
high, and, as a fact, the guaranteed test which the makers 
undertake that the armatures shall stand is 25,000 volts alter- 
nating applied for half an hour, or 30,000 volts alternating 
for one minute, or 35,000 volts alternating for one second, as 
may be decided by the engineer to the Manhattan Railway 
Company. The pole pieces are bevelled at the edges, with the 
object of obtaining an electromotive force curve, which shall 
as nearly as possible approximate to a sine curve. There are 
four armature slots per phase per pole. 

The switching arrangements, as might be expected, are 
extremely intricate, and great care and ingenuity has been 
exercised in their design. It is impossible here to go into 
this question at any great length, but a general description 
will doubtless be found interesting. The feeder cables to the 
sub-stations are each provided with a time limit oil circuit- 
breaking switch. At the sub-stations there are further oil 
circuit-breaking switches arranged to break in case of a 
reversal of current, such as would happen with a short circuit 
in the feeder. These latter circuit breakers are to act in- 
stantaneously, so that if any high-tension cable short circuits, 
| it will at once be disconnected at the sub-station, and three 
seconds afterwards will be disconnected at the generating 
station. It is said that in general arrangement the switching 
| plant resemblesin many features that in use at Niagara Falls. 
| Here, however, the switches are operated pneumatically, 
whereas the Manhattan plant will be controlled electrically. 
The large switches will be opened by means of electric motors, 
working in conjunction with powerful springs. Each switch 
will be provided with visible signals to denote its position. 
The motors are in their turn controlled from switches 
arranged together on a bench board. The main bus bars 
will not be divided into generator and feeder sections, but 
feeders will be tapped off at the same points where the 
generators are tapped in. The function of the bus bars, 
therefore, will practically be only that of equalisers on 
ordinary occasions. There will be no knife switches in the 


Rail 
Generator 
Feeder Cable 
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Fig. {— AMATIC SKETCH SHOWING CONNECTIONS 
sub-stations is nearly 3in. in diameter, and weighs about 9]b. , high-potential bus bars or connections. The eight alterna- 


per lineal foot. The conduit in which these cables are run 
consists of twenty-eight vitrified clay ducts laid in cement 
and surrounded by concrete. Manholes are provided about 
every 400ft. 

The alternators, tothe size of which we have already alluded, 
are the largest which have yet been attempted in America 
or elsewhere. The field revolves and the armature is 
stationary. The field magnets are built up as an integral 
part of the fly-wheel, of which they, with their windings, 
form the rim. The normal-rated output is for each alter- 
nator 5000 kilowatts, that is to say, 263 ampéres from each 
terminal at 11,000 volts on a non-inductive load. The 
armature carries a three-phase winding, the phases being 
approximately 120 electrical degrees apart. ‘The speed is 


75 revolutions per minute, and the frequency is 25 cycles per | 


second, the alternator having 40 poles. There are four 250- 
kilowatt 250-volt exciters, direct-coupled to engines, running 
at 220 revolutions per minute. Each of these is capable of 
fully exciting four alternators. The alternator fields will 
require 225 ampéres at 200 volts when the machine is deliver- 
ing its full output at 11,000 volts on a non-inductive load. It 
is said that 15 per cent. more current will be required when 
the armature delivers its full-rated output at normal voltage 
through a circuit, the power factor of which is 90 per cent. 
The guarantee with regard to rise of potential is that 
if a load of 263 ampéres per terminal at 11,000 volts and 
ona load of 100 per cent. power factor be thrown off, the 
rise of potential will not be more than 6 per cent. with con- 
stant speed and constant excitation. It is calculated that 
with a non-inductive load the alternators will have an 
efficiency of not less than 90 per cent. at quarter load ; 94°5 
per cent. at half load ; 95-5 per cent. at three-quarter load ; 
96°5 per cent. at full load; and 97 per cent. at 25 per cent. 
over load. In these figures no account is taken of the 
mechanical friction, the power to overcome which must be 
subtracted in order to arrive at the true efficiency. The 
efficiencies as given above have been calculated by subtract- 
ing from the full output the C?R Josses in the armature and 
field cores, and the armature iron loss. The temperature 
tise after twenty-four hours at full load is in no part to be 
more than 35 deg. Cent. above the surrounding air. With a 
load having a power factor of 100 per cent., and with a 25 per 
cent. overload of current, the rise of temperature will not 
exceed 45 deg. Cent. after twenty-four hours; and with 
current for two hours 50 per cent. greater than normal the 
tise in temperature will not exceed 55 deg. Cent., or 131 deg. 
Fah. It will be noted that at present these figures are given 
only in estimate. 

The field winding consists of copper strap wound on edge, 
one layer deep, wit insulating material cemented in place 
between the turns, the edges of the strap beingexposed. The 
coils are not supported in any shell, and the entire outer 
Insulation which es see the coil from its pole can be 
removed and renewed without injuring the coil. The field 
4 are tested with 2500 volts alternating for one minute. 
n the body of the field poles, at intervals of about 3in., 
Ventilating spaces or ducts are provided. These extend 
pee through the laminated steel rim of the fly-wheel to 
ane openings in a cast iron driving rim. The ventilating 

ucts in the field register with corresponding ducts in the 
stationary armature. 


tors to be installed at once will be divided into two sets of 
four each. There are to be two sections of bus bars and two 
duplicate sets of bus bars in each section. The motors work- 
ing the switches will be run off a 110-volt storage battery. 
The switching arrangements in the sub-stations will in a 
general way resemble those at the generating station. For 
each feeder and for each rotary converter there will be a con- 
trolling switch with visible signals. Each converter will also 
have a time limit circuit opener. The transformers, which 
reduce the potential from about 10,500 volts as delivered to 
about 390 volts, are arranged in groups ofthree. Each is rated 
at 550 kilowatts. They are air-cooled, motor-driven blowers 


Fig. 3—BONDING OF THIRD RAIL 


being provided for this purpose. The guaranteed efticiencies 
are :—One-quarter load, 95 per cent.; half load, 97 per cent. ; 
three-quarter load, 97°65 per cent.; full load, 97-75 percent. ; 
and 25 per cent. overload, 97°70 per cent. Fora twenty-four 
hours run at 25 per cent. overload the temperature is not 
to exceed 45 deg. Cent. The insulation between primary and 
secondary, and between the primary and iron, is guaranteed 
to withstand 25,000 volts alternating for half an hour; or 
30,000 volts alternating for one minute; or 35,000 volts 
alternating for one second, just as were the generators. The 
corresponding test voltages for the secondary winding to iron 
are 6000, 7500, and 9000 volts respectively. 

The rotary converters are larger in output than anything 
yet made. Each is capable of delivering 1500 kilowatts 
continuously, or 2250 kilowatts—say, 3000 electrical horse- 
power—for several hours. They have twelve poles, and work 
at 250 revolutions per minute. The fields of the generator 
traction have shunt and series windings, the shunt being 


arranged for self-excitation. The voltage of the current. 
produced is 625. The efficiencies vary from 89 per cent. at 
3 load to 96 per cent. at 25 per cent. overload. These 
efficiencies are determined from separate measurements of 
the losses, the following losses being taken into account:—' 
Armature iron losses, C*R losses in armature and field 
windings, rheostat losses, bearing and brush friction and 
windage. The armature is of the slotted drum type,and the 
winding consists of strap-wound coils formed and insulated 
before being placed in the slots, the coils being held in place 
by wedges of hard fibre. The armature of the generator 
portion will resist 3500 volts alternating for one minute. The 
average difference of potential between two adjacent bars of 
the commutator will not exceed twelve volts. The converters 
are to be started by direct-current, a motor-generator set 
being installed in each sub-station for this purpose. The total 
weight of each converter is about 105,000 lb. and the floor 
space occupied is approximately 13ft. by 10ft., the height 
being 13ft. 54in. 

The section and methods of insulating and bonding of the 
third rail are shown in Figs. 2 and3. The rail weighs 100 Ib. 
per yard, and is rolled in 60ft. lengths. The composition 
adopted is as follows :— 


Per cent. 
Manganese .. ee 
Sulphur. . 07 
Phosphorus .. -069 


The rail would be too soft for ordinary railway service. 
The resistance is about eight times copper of equivalent cross 
section. Its cross section is about 9°889in. In order to 
provide for expansion the third rail is divided into five rail 
lengths of 300ft. each, the end of two such lengths being 
connected by means of expansion bonds. A total allowance 
of 3in. is made for expansion. The bond rivets are jin. dia- 
meter and the holes are reamed before the rivets are inserted. 
The third rail is protected by wooden guard strips which are 
placed at each side of the rail, and extend 2in. above its 
highest point. 

The generating station or power-house buildings themselves 
need but little comment. Of course, the size is gigantic, but 
saving for the fact that there are two tiers of boilers, the 
general arrangement differs but little from many other— 
though smaller—stations of the same class. 


NICKEL PRODUCTION. 


DEVELOPMENTS which are in progress in Canada have con- 
siderable interest for the European consumer of nickel. The 
Sudbury district of Ontario produces something like 50 per 
cent. of the world’s output of this metal, and this proportion 
is likely to increase rather than decrease in the near future, 
because nickel is not of wide distribution, and in New Cale- 
donia, the only other large producer, labour and other condi- 
tions are not favourable to full exploitation of the undoubtedly 
large resources of the island. It is a satisfaction, in the cir- 
cumstances, to be informed that though the Sudbury 
deposits: are irregular in character, they range from small 
pockets to acres in extent, rising in places to ridges and hills 
of solid ore ; and that in the whole district covering 70 miles 
by 40, there is enough mineral already located to supply the 
world for the next hundred years at the present rate of con- 
sumption. This is an incidental ; the point to which we would 
draw attention is that one of the companies—the Lake 
Superior Power Company—engaged in the industry, is erecting 
a plant for the production of nickel steel. The United States 
Commercial Agent at Sault Ste. Marie furnishes details. 
The company, he says, is building smelting and refining 
plants, and proposes, by a new electrical process, to separate 
and save all the by-products of the ore. A large quantity of 
the sulphur thus saved will be utilised in the manufacture of 
sulphide pulp in the new mill just about completed, and the 
balance will probably be put on the market for sale in the 
shape of solidified sulphuric acid. This company claims that 
the nickel pig manufactured by its process will contain 
nickel and irom in a perfect state of harmony, also a 
large percentage of carbon, and be capable of pro- 
ducing the very highest quality of nickel steel. It is for 
this reason that the managers have decided to utilise the 
product themselves in the manufacture of steel, and they 
have commenced the construction of a steel mill for the 
manufacture of rails and plate; the capacity will be about 
600 tons of nickel steel rails and 400 tons of plate a day. 
Iron for mixing with nickel pig will be smelted at Sault 
Ste. Marie, the ore coming from the Helen mines, near 
Michipicoten. These mines have been shipping ore during 
the last season, and have developed a capacity of 1000 tons 
a day. The company is also building a railroad from the 
eastern end of Georgian Bay to its nickel mines, a distance 
of about fifty miles, for which it is understood it will get a 
money bonus from the Dominion Government, and a land 
bonus from the provincial Government. This will enable it 
to ship ore from the mines to the smelters and mills by 
vessel. We are told from another source that the company 
has so convinced such people as the Krupps of the success of 
its electrical smelting of iron ore that it has made a contract 
with that firm to ship it all the output of the Sault furnaces 
in electrically-smelted nickel steel for a term of years up to 
250 tons a day. During the current year the company 
expects to begin the shipment of large quantities of steel to 
Essen and Magdeburg to the Krupp works. The nickel ore 
is too rich in nickel to make a hard steel without the 
addition of a non-nickeliferous pig iron, and here is where 
the company’s Michipicoten mines come in. It was not 
until these mines were seen to be needed for this purpose that 
their development was commenced. 

In the Sudbury district there are about a dozen mines 
working, and the present aggregate output is given as about 
700 tons of ore per day. The deepest mime goes down about 
1000ft., and others from 50ft. to 400ft. The ore usually runs 
about 3 per cent., or a little less, in nickel to the ton, and 
about the same in copper, with a large proportion of sulphur 
and iron in almost equal parts. No ore is at present reduced 
to the pure nickel and copper in Canada, most of it being 
shipped in the shape of matte to the Orford Copper Com- 
pany in New Jersey for refinement, and the remainder 
coming to Swansea. The report of the Ontario Bureau of 
Mines states that in 1899-1900 the quantity of nickel copper 
ore raised in the province was 87,808 tons, and the quantity 
of roasted ore smelted was 100,073 tons, which yielded a 
matte product of 12,323 tons, giving 1925 tons of metallic 
nickel and 1784 tons of copper. The circumstances are pro- 
ae tor the spread of refining and manufacturing in 

anada itself, and during the last session ofthe Legislature 


the Ontario Government took steps to impose an export tax 
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cn nickel ore and matt2, amounting to seven dollars on ore, and 
a proportionate amount on the matte, but it is understood 
that this tax is to be held in abeyance until it can be shown 
that nickel can be successfully refined on a practical scale in 
Canada. It would appear, however, from the developments 
of the Lake Superior Company, that one undertaking at least 
has no doubt on the matter, and success on its part will in- 
evitably compel others to follow the example. American 
enterprise has scored here as elsewhere, but that is no reason 
why America should continue to derive advantage in per- 
petuity at the expense of Canada. From purely American 
ore the production last year was only 18,500lb. As the 
demand for nickel is certain to grow rapidly in the coming 
years, there is quite sufficient reason for the Dominion 
to control the processes itself. In New Caledonia, the dis- 
abilities are likely to continue. More smelting plants for 
copper and nickel are being erected, thanksto the investment 
of a considerable amount of English capital in the industry 
in the last year or two, but miners are scarce. Convict 
labour has always been unsatisfactory, and if it has not 
already been withdrawn it shortly will be, and the reputation 


of “La Nouvelle’ causes free labour to fight shy of it in | 


spite of its natural attractions, agricultural as well as 
mining. The Governor recently sketched in very attrac- 
tive colours a scheme whereby both miners and i 
culturists might be induced to settle in the colony— 
where even the miners might have comfortable habitations, 


surrounded by gardens where they could grow vegetables, | 


fruit, and flowers. He, of course, desired that French work- 
men should be brought to the colony. But if they failed in 
the movement to get French workmen, there were other 
sources from which they might get the necessary help; and 
he especially instanced Piedmont, many of the natives of 
which were employed in France, the sober and industrious 


Spanish, and the Tyrolian labourers, who were highly spoken | 


of. And, failing these, as a last resort, there were the 
Japanese. Reading between the lines of all this, it is clear 
that the labour question will long operate to the detriment 
of the New Caledonian nickel mines; and that island suffers 
as against Canada in that the facilities for carrying on the 
more advanced processes are lacking. Even the reduction of 


ore to matte is not carried on to any large extent there at | 


present, and that is eminently simple. Dry split wood is 
placed on level ground to the height of about 1ft., and ore is 
placed on top of this to the height of about 6ft. or Sift. 
Fire is applied, and the wood soon ignites the sulphur in the 
ore ; it will burn from six to twelve weeks, reducing the sul- 

hur, roughly speaking, from 30 per cent. to 7 per cent. It 
is then coarsely crushed and run through a smelting process 
in a furnace, the ore settling to the bottom and the slag 
running off, as in a common iron furnace. 

The country round about Sault Ste. Marie is rapidly 
becoming the centre of a varied industry, of which nickel 
manufacture forms only one of a number of elements. The 
Lake Superior region is a vast basin of mineral and timber 
wealth, largely. undeveloped. To the north of the Sault 
stretch interminable forests of spruce, to the east are the 
rich mines of nickel, both shores of the lake are rich in 
copper and iren, the copper on the south side native, that on 
the north chalcopyrite and bornite. The company which is 
revolutionising nickel mining is part of a single corporation 
which is making wood pulp and half a score of other com- 
modities, all on a large scale. American ironmasters are 
purchasing so much of its iron from Michipicoten as it cares 
to dispose of, and they are prospecting for other deposits in 
the same neighbourhood, to supplement those of the Ameri- 
can shore of Lake Superior, which arenow at their maximum 
of production. We have already said that the mines have 
been connected with Sault by a railway built expressly for 
this trade; and it is worth adding that the first deep- 
draught vessels to pass along the deepened Canadian canal 


It is not a 


amount to 3,000,000 acres has been offered. 
| barren northern wilderness, but a land filled with resources 


of value. There are vast forests of spruce, hemlock, pine 
; and cedar, of maple, elm, and birch; there are beds of limestone 
| and lignite, of pottery clay, gypsum, and marl; deposits of 
| copper, iron, and gold| Two less ambitious railway projects 
| are the Manitoulin and North Shore and the Michipicoten 
| lines, the latter traversing the length of the new Michipicoten 

ore range, whose extent has not yet been definitely fixed, 
| though many millions of tons of high-grade hematite have been 
| already located. 


| SHIPBUILDING NOVELTIES AT DUMBARTON, 


| THE reputation of the Clyde for variety and novelty, as 
well as the quality of work produced, is at present being 
| upheld in a noteworthy way by one firm alone, that of 
| Denny Brothers, Dumbarton. They have just completed 
| the steam yacht Lysistrata, of which a view is given 
| above, built to the order of Mr. J. Gordon Bennett, of the 
| New York Herald, from the designs of Mr. G. L. Watson, 
| Glasgow, one of the largest and finest vessels of her class in 
| the world, designed to obtain a high speed and to be used, 
| if need be, on occasions of emergency, for war purposes. 

| They are also building, as our readers will doubtless be 
aware, the new America Cup Challenger, Shamrock II., in 
whose construction metals of a very special kind are being 
employed. They are also actively engaged on the turbine- 
propelled passenger steamer for service on the Clyde, which 
will be the first vessel of her type employed in passenger 
| carrying, while in addition they are credited with the prac- 
tical carrying out of a foreign inventor’s design for an 
aérial ship. 

In connection with the design of Shamrock II., Mr. G. L. 
Watson has had the run of this very special department, and 
it is said, from the experiments and resulting data, has 
evolved something new in hull form, which will account for 
much in the coming international contest. The Sham- 
rock II. has now taken shape in the covered-in berth in 
Messrs. Denny’s yard, and a visit was paid to the vessel 
recently by her owner, Sir Thomas J. Lipton, who expressed 
himself as well satisfied with the appearance of the boat so 
far as she had taken shape, and with the way in which the 
builders were progressing with the work. The manganese 
bronze, which enters largely into the construction of the 
shell, is proving a somewhat difficult material to manipulate 
in the hands of Messrs. Denny’s workmen, and owing to its 
being found impracticable to work the metal im the desired 
manner, the first proposal to have the deck of the 
Challenger made of aluminium has been discarded. 
In their endeavour to keep everything as_ secret 
as possible, Messrs. Denny have hitherto only allowed 
a limited number of men to work at the vessel, and that 
mostly in a limited space, which, of course, has kept the 
work from progressing as quickly as it might have done had 
the whole resources of the builders been applied. Now, how- 
ever, that the American boats have been so far constructed 
that no material alterations in their designs are possible or 
ee the necessity for the extreme secrecy which has 

itherto been observed in the building of the Challenger has 
become less. It is probable, therefore, that progress with 
the work will now be greater, owing to its being done more 
openly. The exact date of the launch has not been fixed, 
but it is expected that Shamrock II. will be put in the water 
about April 15th. Unlike previous vessels, the present 
Challenger will be launched without much secrecy being 
observed, and the owner and designer, as well as the builders, 
will be “assisted” by a select party of their friends. The 
suitability of the river Leren for the launching of such a 


last season were four bought in England for the ore-carrying | 
purposes of the company. In the country to the north of 
Michipicoten other developments are proceeding. It is 200 
miles from the Sault north to Missanabie on the transcon- 
tinental line of the Canadian Pacific. Toward that point the | 


Algoma Central Railway is now building. For many months | 
the company has employed 150 surveyors and geologists and 
mineralogists, all examining the country. When the road is 
complete to the Canadian Pacific there will be a gap of 300 
miles to the shores of Hudson Bay. For the construction of a 
road this additional distance a grant that will probably 


deep and sharp vessel as Shamrock II. has been questioned, 


| but to provide for any risk in this connection the bed of the 


river is being deepened, and pontoons will be employed in the 
safe floating of the vessel. These pontoons are now being 
constructed in the yard at Dumbarton, and upon them, as a 
launching cradle, the vessel will rest until deep water is 
reached, when the pontoons will be partially filled and sunk, 
leaving the yacht clear and afloat. 

With the turbine-propelled vessel Denny Brothers are also 
making good progress, and her launch, in the course of six 
weeks or so, is Jikely to prove one of the most interesting 


events in the Clyde shipbuilding year. She is to take up the 
Fairlie to Campbeltown route, under the flag of Captain John 
Williamson, her managing owner, about June 15th, The 
phenomenal speed of her predecessors of the turbine order jg 
not, of course, aimcd at in the present craft, intended as she 
is for passenger traffic in comparatively confined waters 
though probably her speed will average from 20 to 21 knots 
rer hour. With a view to arriving at an aepaciot, @ novel 
ani, in a measure, a descriptive name for the vessel, the syn- 
djzate of owners are offering to the local public a premium of 
{5 for the best and most suitable title. 


THE STEAM ENGINE MAKERS’ SOCIETY, 


Tue general secretary of the Steam Engine Makers’ Societ 
Mr. James Swift, in his introductory address to the seventy-sixt} 
annual report of labour organisation, issued recently to the 
members, devotes special attention to the question of American 
competition in the engineering trades. After referring to the pessi- 
mistic tone of some newspapers, and the example they had made of 
the importation of American locomotives, he states that members 
of the society who had to effect repairs would not hesitate to sq: 
that, in their opinion, up to now these locomotives had not proved 
a success, The fact that the orders went abroad was due to pres. 
sure for quick ssa but to quote the opinion of one who had 
had to do with them, t ey were built ‘‘ to contract, but not to last 
or have staying powers.” He asks if rapeat orders hav been 
placed. One of the advocates of American ideas stated that all 
machinery and plant were made in duplicates, and of equal pro- 
portions, so that when one portion was done the whole fabric went 
to the scrap heap. What a contrast to the British locomotive, 
where the component parts were separate and distinct! When the 
boiler had run its courss this was replaced, without discarding the 
other parts, w'th the result that various British railway companies 
had locomotives at work to-day that were built half-a-cent 
ago. One notable instance was a locomotive belonging to the 
London and North-Western Railway Company, which was built in 
1847, and which at the present time ran the express trains between 
Manchester and Liverpool, and in record time. 

It was, however, not in locomotives alone, that America was 
about to swamp this country by imports of material or manufac. 
tured goods; amongst other articles, they were told our trade in 
lead, steel, boots, and labour-saving machinery was doomed to 
extinction by American imports. An important factor in the case 
appeared, however, to have been overlooked, and that was, how 
was the American manufacturer to produce goods so much cheaper 
than ours, when he had to pay at least 70 per cent. more for his 
labour than employers here did! This item alone would be a bar 
to any legitimate competition with this country in manufactured 
goods. If they were to believe other writers, this competition 
was not to be legitimate, but the manufacturer in the States was 
to be subsidised, whilst the American citizen, being surrounded 
by hostile tariffs, had to pay an increased price for his own goods 
in consequence. Writers on these questions inferred that America 
was the coming nation for manufactures, whilst Germany was of 
no account ; but in this the error would correct itself hereafter, 
Germany might, in a sense, be under a cloud at present, owing to 
over-production, such as had often been felt in this country. 
Time, however, would see her recover, and from this source we 
might presently meet with competition, as low wages, technical 
schools, and love of the Fatherland would act as an incentive to 
the German artisan to secure a more prominent position in the 
commercial world. 

Mr. Swift then enters into a definite reply to statements which 
had appeared respecting American competition, and which, in his 
opinion, are in some respects a reflection upon the British opera- 
tive as compared with the American workman. His observations 
on this question are interesting, as showing how the situation is re- 
garded om a trade union point of view, and we therefore quote 
them verbatim. Dealing specially with the branches of trade 
represented by the Steam Engine Makers’ Society, Mr. Swift 
asserts that ‘“‘there is little or no difference—except wages— 
between us, whilst the bulk of artisan engineers across the 
Atlantic are either British born or of British lineage. The com- 
parison of some writers or speakers, however, is to the detriment 
of the British and the aggrandisement of the American workman. 
We are told that he will run any ber of hines, whether he 
is competent or not, and as a result of this, one writer says, ‘Our 
machine shops are getting out of date, and less and less able to 
meet competition, particularly from America, which will press with 
tremendous force when the present cycle of prosperity has run its 
course, and we become engaged in a fight for work with a nation 
whose shops have been brought to the om nage stage of develop- 
ment.’ Since this doleful strain appeared in print, we have cor- 
responded or conversed with members who have been in the States 
for years, and their replies have been just the reverse. The work- 
shop management is much the same as in this cna op and an 
artisan does no greater amount on an average than is done here. 
The machine question, so much talked about, they, as e ineers, 
have failed to meet with. It may exist in textile. machine or 
agricultural works, but not in works for the construction of steam 
engines. It is, as a rule, one man one machine, and the Ma- 
chinists’ Union is more keen on its enforcement than we are in this 
country.” Itis also pointed out that wages were.some 70 per 
cent. higher there than here, and although in the past the number 
of sg hours had been longer, the International Machinists 
Union had, in conference with employers from all parts of the 
United States agreed that fifty-four Lawes should henceforth be the 
standard rate. At this conference also a machinist was defined to 
be “a competent general workman, i.¢., a floor hand, lathe hand, 
vice hand, shaping machine hand, milling machine hand, slotting 
machine hand, die sinker, — hand, tool maker, and lino- 
type hand.” These terms, which are so well known in the trade, 
answered the statements so often made as to trades in America 
being a kind of commonwealth into which any freebooter was 
allowed to enter without training, and would in return work any 
number of machines, Another memorandum of the conference said 
‘he shall also have served a regular apprenticeship or worked at 
the trade for four years,” and a further memorandum was as 
follows:—‘‘ There may be one apprentice for the shop, and in 
addition, not more than one apprentice to every five machinists. 

Mr. Swift, in concluding his remarks on this topic, observes that 
“the conference at which these agreements were signed was not 
a primitive one, but was attended by employers from all over the 
United States, and even went so far as an alliance, offensive and 
defensive, that all other firms should act up to this standard, 
What a contrast ”—he remarks—‘“‘to the ‘terms of settlement 
—forced upon us after the recent lock-out. Even in our previous 
attempts to ‘limit apprentices’ where we had verbal agreements 
with a few firms where the majority of artisan engineers were our 
members, it was one apprentice to three journeymen, more than 
we dare to ask for. love we see the American employers agree- 
ing oa apprentices to one in five, and detine who is 4 
machin 


Wute undergoing a preliminary trial alongside the 
jetty at Devonport dockyard on Tuesday, the new battleship Bul- 
wark sustained a serious accident to her machinery, Steam was 
got up in the morning, and arrangements were made for carrying 
out the trial, but before the engines were set in motion it was dis: 
covered that there were | es in the intermediate- ure 
cylinders of both starboard and port engi These leakages 
were due to cracks in the exhaust ports of the two cylinders, and 


the trial had to be abandoned, 


_ 

: 
| 
| 
| 


Marcu 22, 1901 


THE ENGINEER 


303 


CAPACITY ALTERNATE-CURRENT 
WORKING.” 
By W. M. Morpey, Member of Council. 


‘Tuis is an attempt to consider some of the effects of electro- 
static capacity in cables for alternate-current working, especially 
as regards the power and plant. Distinctions formerly drawn 
between ‘current electricity” and “‘static electricity” have left 
impressions on our minds by _no means helpful now. When we 
come to deal with electro-static capacity in engineering applica- 
tions with raj idly-alternating currents, we find that so far from 
being ‘‘ static” the conditions and effects are those of current or 
flow, and may most usefully be studied as such. Electro-static 
capacity in cables in some respects is an advantage, but on the 
whole it is a serious drawback in alternate-current work, mainly 
because it is directly and indirectly a cause of waste of power. 
Now that many gage of extra high-tension alternate-current 
distribution are being promoted, it may be useful to carefully 
examine what is involved in-this property as regards the power 
and plant required. In attempting to do this I may be allowed to 
begin at the beginning, as I think this may be useful to many 
engineers who have not hitherto considered the subject in its 
relation to economy of working. The capacity of a cable is 
measured usually by comparing it with that of a standard con- 
denser, using a low pressure and observing the throw of a ballistic 
galvanometer. The unit of ie oy is the farad, but as it is too 
large for F eozats purposes, the practical unit adopted is the 
microfarad, or ysxheoo Of afarad. Electric supply cables have a 
capacity varying from about one-fifth of a microfarad to about one 
microfarad per mile, according to the size, the form, and the kind 
of insulating material used. If two cables are connected to the 
terminals of an alternator, a current to charge the cables will flow 
into them as the pressure rises in each half period, and back again 
as the pressure falls. As this occurs usually from one hundred to 
two hundred times a second, it is, of course, just as ‘‘ continuous ” 
as any other alternating current. The amount of this charging 
current is easily found if we know the capacity of the cable. 

Perhaps I may be allowed to give a practical idea of what a 
microfarad is, in terms of volts, amptres, and periods. The 
capacity current in amperes = volts x periods per second x 
farads x 2. Take an illustration from ordinary familiar work- 
ing conditions in order to fix in the mind a quantitative idea of 
this: —One microfarad takes 0 *6283 ampéres at 2000 volts 50 alter- 
nations. The above expression assumes that the capacity is 
independent of the pressure. In order to satisfy myself on this 
point, I was able, by the kindness of Mr. Gray and the Silvertown 
Company to make some tests on some rubber cable in the tanks at 
the Silvertown Works. The alternator ran at 90 alternations, and 
the pressure was varied from 2000 to 5000 volts. The following 

dings were obtained :— 


Volts. 
2 0-62 
2500 0-75 
8000 1-97 
3500 1-11 
4000 1-29 
5000 1-65 


These results, which are plotted in Fig. 1, show that the current 
is simply proportional to the pressure, and therefore that the 
capacity is not affected by the pressure. I may here draw atten- 
tion to the ease with which capacity measurements -of systems of 
mains may be taken. It is a measurement that is, I think, never 
taken by station engineers. Knowing the electromotive force and 
the periodicity, it is only necessary to take the current. Then the 
volts x alternations x 2” 

amperes 

If the tests are always taken at one electromotive force and 
periodicity, the scale of the ammeter may be marked to read 
directly in microfarads. This method is of course merely according 
to the ‘Ohms law” of the subject, but it does not appear amo’ 
those given in standard works on the subject. As it can be applie' 
wherever an alternator is available, it should be useful to station 


capacity = 


200, 
See 
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Fig. 1. 
Capacity current taken by cable at various E.M.F.’s, 50 alternations. 


engineers and others, especially for taking the capacity after the 
mains have been laid. The test can be made at the fall working 
pressure--and variations of capacity with age may be easily 
observed, 

In order to show what the capacity current may amount to in 
practice, I have worked out the following table for a length of 
cable having a capacity of one microfarad. ‘The capacity current is 
directly proportional to the pressure and to the periodicity. The 

apparent watts,” or the amperes multiplied by the volts, are pro- 
ape to the square of the pressure for any given periodicity. 

he table gives the current taken at various pressures by a cable of 
1 microfarad at 50 alternations, also the a parent watts taken and 
the apparent horse-power. Another column, to be referred to 
later, gives the true watts. 


TABLE 1.—Cupacity Losses in Cables, Capacity Current, A pparent 
Energy, and Actual Energy required by a Cable of 1 microfarad at 
rarious Electromotive Forces, 50 Alternations. 


True 


Apparen 
Volts, Amperes. watts. | watts. 

1,00 (0-814 814 0-42 80 
2, 0-628 1,256 1-69 166 
3,000 0-942 2,826 3-8 850 
4,000 1-256 5,024 6-7. 623 
5,000 1-57 7,850 10-5 97 
6,000 1-88 11,300 15 1,400 
7,000 2-2 15,400 ry 1,910 
8,000 2-5 20,100 27 2,490 
1,000 2-83 25,430 34 3,150 
20,000 3-14 31,400 42 3,890 
19,000 4-62 800 93 8,590 
20,000 6-28 125,600 166 15,571 
25,000 196,000 2638 24,300 
£0,000 9-42 282,600 380 35,040 
35,000 11 885,000 516 47,7380 
40,000 12-56 502,400 672 62,300 


* Paper read January 10th, 1901, at the Institution of Electrical 
Engineers, 


Fig. 2 is plotted from this table, the upper curve giving the 
Fg peas power, and the lower curve the true power. Fig. 3 is 
the lower part of Fig. 2 drawn to a larger scale. 
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Fig. 2. 
Apparent and real K.W. taken by cable of 1 mfd. at various E.M.F.'s. 
50 alternations. 
Upper curve = apparent K.W 
Lower ,, = real K.W. 
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Fig. 3. 
(This is the lower part of Fig. 2 drawn to a larger scale.) 


Upper curve = apparent K.W. 
Lower ,, = real K.W. 


At 100 alternations the current and watts would be double, and 
at 25 alternations they would be one-half of the values given in 
the table. When it is remembered that large distribution 
systems working at 10,000 to 20,000 volts may, and probably often 
will, have cables the capacity of which may be scores of micro- 
farads, it will be realised that the magnitude of the capacity effect 
is considerable. Even at low and moderate pressures it is by no 
means negligible. The term ‘‘ apparent watts” is rather unsatis- 
factory. It is generally used to indicate that the whole of some 
volt-ampére quantity is not true watts, but it is sometimes applied 
to volt-ampéres that are not watts atall. For instance, people will 
say, ‘‘So many true watts and so many apparent watts.” 
safest plan seems to be to use the term ‘“‘apparent watts” as 
including both true and false watts, adding the power factor, 
when known, to show how many of the apparent watts are true 
and how many are false. 

The next question to consider is, what is the power factor of the 
cables! This is very important, for whatever we may be able to 
accomplish in neutralising or compensating the charging current, 
so far as I know we can do nothing to reduce the true watts 
absorbed by the dielectric of any given cable at any given pressure 
and periodicity. These true watts are made up of ordinary copper 
loss or C?R due to any charging current flowing in the conductor, 
to leakage, and to dielectric hysteresis. The C?R loss due to the 

e of the capacity current is usually unimportant, at least in 
e cables. It is easily calculated. The leakage is also usually 
unimportant. Thus if a 2000-volt cable has an insulation resist- 
ance of, say, 1000 megohms per mile, the leakage will be only two 
millionths of an ampére and four thousandths of a watt per mile. 
Then there is the loss from dielectric hysteresis ; that is, the loss 
of energy due to the insulating material being subjected to 
rapidly-repeated and violent electric strains. Whether this effect 
is simply dne to mechanical friction caused by rapidly-repeated 
attractions and repulsions between the Ly ape of the insulating 
material, and between that material and the metal within it and 
outside of it ; or whether it isdue to some more obscure molecular 
or polarisation effect, 1 do not know. A simple explanation is to 
be preferred if a satisfactory one can be got. From what we can 
observe of actual mechanical vibration it seems possible that the 
first-mentioned cause is sufficient to account for the loss. But 
how much is this loss? By the kindness of Mr. Sparks and the 
County Company I have been enabled to make some tests on this 
and other points. The cable placed at my disposal was 54 miles of 
37/15s concentric rubber. covered. It was steel sheathed, drawn 
into 2in, cast iron pipe—the outer conductor was earthed, and the 
steel sheathing also earthed every 220 yards by stranded copper 
cables bolted to the iron pipe. This cable was intended to be used 
at 6000 volts 50 alternations, but my test was made at 2050 volts 
100 alternations. The makers’ test gave the capacity as follows :— 
*86 microfarad between inner a outer, and 1°06 microfarad 
between outer and earth. As the outer was earthed, I need only 
consider the inner. The capacity current should be 
2050 x 100 x x 5°5 x 
7,000,000 6°092 amperes. 

I found the actual current was six amptres—practically confirm- 
ing the makers’ test. It was interesting to find a measurement 
made at a high electromotive force and high periodicity gave the 
same result as a ballistic galvanometer test with a low electro- 
motive force. The cable was run for several hours with a Thomson 
recording watt meter in circuit, this instrument having been speci- 
ally tested by the County Company at low power factors. The 
— was nearly steady at an average of 2040 volts, the current 

ing six —— The apparent watts were therefore 6 x 2040 
= 12,240. e true watts, by the watt meter were 1515, or 275 
watts per mile. 


The power factor = os = 0°124; that is to say, the true 


watts were 12°4 per cent., or about one-eighth of the apparent 


watts. The C?R and the leakage were both negligible, so the 
whole of this loss was due to dielectric hysteresis. It cannot 
said that 2226 apparent watts and 275 true watts per mile are 
ligible quantities. When the cable is worked as intended at 
volts 50 alternations the losses per mile will be— 
86 x 6283 x 3 = 1'621 amperes. 
The apparent watts per mile 1°621 x 6000 = 9726: and 
the true watts 9726 x ‘124 = 1206 per mile. 

This, of course, is on the assumption that the power factor is the 
same at high pressures as at low—as seems probable—and that the 
loss in this instance was accurately determined, 

The dielectric loss is not preventable. It may be lessened by in- 
creasing the thickness of the dielectric—that is, by reducing the 
strain—or by using a delectric of low specific capacity, and by 
working at a low periodicity ; but for any given case it must be 
accepted as one of the conditions of working. In some respects it 
is like the hysteresis loss accompanying the magnetising and 
demagnetising of iron. But dielectric hysteresis seems to differ 
from magnetic hysteresis in showing no saturation effect. 
Possibly at very high pressures the curve may begin to bend down, 
but I should expect the insulation to break down earlier than the 
proportional law. I have already said that the actual loss in the 
dielectric, whatever its amount, is going on always when the mains 
are energised—whether any power is being transmitted or not. In 
the case just examined of the 6000-volt 50 alternations transmission 
it amounts to about 0°23 watt per foot of cable. So far as it isa 
cause of waste of power this may be, and often is, a much more 
important loss than the ordinary C*R copper loss. This will be 
seen from the following comparison:—The 37/15s cable—0°154 
square inch—has a resistance of 0°271 ohm per mile, or 0°542 Ee 
mile for the two conductors. The constant dielectric loss of 12 
watts per mile is therefore Lr gine = to a copper loss due to the 
constant passage through both conductors of 47°2 amperes, or at 
the current density of 326 ampéres per square inch ; or a current 
that would give a drop of 25°6 volts per mile, or 0°46 per cent. per 
mile on a 6000-volt circuit. If the cable is in continuous use its 
dielectric uses up 10,564 B.T. units per mile per annum. 

To further illustrate this loss ges worked out tables for 
2000 volts and 7500 volts, taking five commercial sizes of concentric 
cables and giving the dielectric losses, and the copper losses ‘that 
would be equivalent to those dielectric losses. I have taken the 
dielectric power factor as 0°124 as before. This factor may, of 
course, vary with different cables. 


TaBLeE II,.—Cables Working at 2000 Volts, 50 Alternations. 
Losses in Dielectric per Mile. 


Mas 117/20 19/20 | 19/16 | 19/14 | 37/16 
Copper section, sq.in. .. ..| 007 | -019 | -060 | 094 | “118 
Capacity per mile, mfd. .. 6 | -7 75 
Apparent watts :. .. .. .. .. ..| 419 | 628 | 754 | 880 | 944 
Current (and current —— Amp.) 2-95 | 5-95 11-55 | 15-6 18 


in conductor that would give | Amp. \ | | 

loss equivalent to that indi-{ per | ;420| 312 192 165 | 158 

sq. in.| f | 
B.T. units per mile per year .. ..| 455 | 683 815 | 955 | 1025 


TABLE III.—Cables Working at 7500 Volts, 50 Alternations. 
Losses in Dielectric per Mile. 


Size of cable .. «. 17/20 | 19/20 | 19/16 | 1914 | 87.16 
Mfd. per mile +2 | | -364 | -425  -454 
Apparept watts .. .. .. .. .. .. 3300 5450 | 6000 | 7 7500 
True watts .. . - «- 744; 870 


Current (and current density)) Amp. 8-3 (17-4 32-6) 44 50-7 
in conductor that would give | Amp. \ 

loss equivalent to thatindi-{ per |-1180 913 540 | 467 430 

clectric.. .. .. «- 8q. in. | 
B.T. units per mile per year .. .. ..| 3590 | 5870 6520 | 7 8147 

Nore.—In these two tables the equivalent copper loss is taken as that 
in a single conductor—not in a “lead and return”—for the reason that 
the dielectric loss is the same (for the same capacity) whether the main is 
a single one ‘or double. 

One rather unfortunate property of cables is shown by these 
tables. I refer to the fact that as ditferent sizes of cables, made 
systematically to be suitable for safely working at any given 
pressure, have capacities which do not lessen very much with 
decrease of size, the dielectric loss of small cables is therefore dis- 
proportionately large. For example, in the five sizes, the section 
increases in the ratio 1 to 17, but the capacity only as 1 to 2°28, 
The carrying power of a cable is limited in most cases by drop of 
volts rather than by heating or loss of power, otherwise this 
dielectric loss would very much restrict the load that could be put 
on cables. Nevertheless this loss seriously affects the question of 
raising the pressure for long distances or large powers, at least 
where underground or covered conductors have to be . As 
the copper loss is inversely in the square of the current, the 
temptation is to increase the pressure and reduce the current. 
But the dielectric loss being proportionate to the square of the 
pressure, and being moreover a constant or all-day loss, whereas 
the copper loss is only fully felt at times of full load, limits to 
increase of pressure are imposed which may be reached sooner 
than has been supposed. This opens a field for very careful con- 
sideration—and ser of advantages—of high and low—or 
lower—pressure. I do not attempt to make any comparisons now. 
Every case must be examined on its merits and due weight given 
to load factor, drop, value of power, plant capacity, and soon. I 
believe the general opinion has been that the production of capacity 
current involved practically no expenditure of energy ; that it was 
in reality a wattless current, and that the only waste—a sufficientl 
considerable one—was in running the alternator under light load. 
I think nothing contrary to this opinion was put forward before 
the recent Parliamentary Committees on Power Bills. Those com- 
mittees were assured, for instance, that so far as power was con- 
cerned, the losses with underground cables were the same as with 
aérial lines. I fear this is by no means the case. I do not wish to 
adopt an alarmist tone on this subject, but I think it will be 
admitted that if the tests referred to above are even only approxi- 
mately correct, the subject deserves the very serious consideration 
of electrical engineers. It is probable that those who have had to 
do with extra high-tension mains, or even with long or extensive 
mains working at moderate high pressures, will have noticed, as I 
have, that when switching such mains on, the engine has been 
checked much more than would be consistent with the production 
of merely wattless current. 

(To be continued.) 


Sparks FROM LocoMOTIVES.—It has been stated that in all 
actions since 1870 against English companies for damage caused by 
the emission of sparks from locomotives, the plaintiff has been 
unsuccessful. A correspondent of the Times, however, points out 
that only last June, in an action “‘Swinch v. the Great Western 
Railway Company,” tried at the Reading Assizes before Mr, 
Justice Day, the fire insurance company suing obtained a verdict, 
upon evidence given by an English railway engineer as to the 
practical immunity from spark emission which has resulted in 
Canada from the use of the form of spark arrester adopted by the 
Grand Trunk Railway Company of Canada, when the Canadian 
law was altered and brought into accord with that of France, 
which imposes upon a railway company causing damage by the 
emission of sparks the obligation of disproving the prima faric 
inference of negligence established by the fact of the emission. 
The Glasgow and South-Western Railway Company and the 
Lancashire and Yorkshire Railway Company are both believed to 
have evolved and to have in use an efficient arrester, but in this 
action the learned Judge was satisfied with proof that railway 
engineers upon the American Continent had designed and adopted 
an adequate one, and he ruled that it was negligence in an English 
company to fail to keep abreast of the advances in engineering 
science effected in other parts of the civilised world, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves ible for the opinrons a our 
responsi opinions 


THE EXPLOSION OF HEATED WATER. 


Sir,—I have read your leader on the theory of boiler explosions 
with much interest. It is no doubt, as you say, a remarkable thing 
that one explosion should be so violent and destructive to life and 
property, while another one may be comparatively harmless in its 
effects. This shows how much we have still to learn in regard to 
what takes place inside a boiler when under steam. A favourite 
theory to account for these violent explosions, and one that was 
much believed in about the middle of the nineteenth century, was 
called the fixed air theory. It was said that water by long boiling 
might get free from its fixed air. This air being necessary for 
regular ebullition, if by any means the water was deprived of it, 
then the heat of the fire might accumulate and raise its tempera- 
ture above that due to the pressure of the steam. In these circum- 
stances on the slightest disturbance of the equilibrium the whole 
mass of water might flash into steam at once, no safety valve being 
sufficient to prevent a disaster. An experiment that used to be 
performed in laboratories in those days was to put a dish of water 
outside the window on a frosty night and let it freeze, when 
frozen oil was poured on the surface of the ice. Then the ice was 

ently melted, and some water drawn off by means of a syphon 
into a pan. When this water was heated, care having been taken 
not to disturb or shake the pan, it was said that 216 deg. could be 
reached before boiling commenced, but when that temperature was 
exceeded the whole mass at once exploded. There is no doubt 
that water boils very explosively if deprived of its air, as anyone 
can see for himself by placing a tumbler of warm water under the 
receiver of an air pump, and suddenly withdrawing the air. Of 
course in those experiments which have been successful in 
laboratories, the conditions were such as perhaps could never 
occur in a real working boiler. For instance, the water had to be 
absolutely pure, the vessel which contained it had to be perfectly 
smooth, no shaking or noise must take place, and the heat had to 
be regularly applied. Now, these are the very opposite of 
the conditions that prevail in locomotive boilers, so that this 
theory, however plausible it may appear, seems to fail to account 
for the late terrible explosion. The fact, too, that the engine was 
running at thirty miles an hour would prove that the boiler was 
steaming freely, therefore it would be difficult for the water to get 
into that state of unstable equilibrium. 

Your idea that violent explosions will occur if the steam is 
suddenly let out is in most cases correct, though I remember an 
instance in which the steam from a range of Lancashire boilers was 
suddenly let out and yet the boilers did not explode. The case I 
allude to occurred some years ago at Todd’s flour mills in Leith. 
A room filled with flour dust exploded and blew the steam pipes 
and safety valves completely away from the boilers. The steam 
and water came out in a great volume, for the pressure at the 
time was 60 Ib., but the boilers themselves remained uninjured. 
There would thus appear to be something about these explosions 
that has not yet been clearly explained. There is another ex- 
planation. Perhaps the heat of the furnace may have been too 
fierce, or the flame got too much concentrated on the plates. It 
is well known that very hot flame tends to drive water away from 
a plate, especially if the water is greasy or impure. Many acci- 
dents have been caused by a film of greasy matter being deposited 
on the top of a fire-box. This kind of deposit usually takes the form 
of a white powder, and is more dangerous than thick scale, because 
it is a greater non-conductor of heat. The greater the heat in the 
fire-box then, under such conditions, the greater would be the ten- 
dency towards overheating and softening of the plates, and so 
bring about an explosion. 

Then, again, we have that complaint to which locomotive boilers 
by reason of the jolting to which they are subjected are so peculi- 
arly liable ; I allude to grooving and fretting of the plates. Of 
course, the boiler being new, it may be objected that grooving had 
not time to begin; but sometimes it occurs very rapidly if the 
interior surfaces have not taken on a thin protecting coat of scale. 
Such grooving is often found where the barrel is joined to the 
external fire-box. Sometimes, too, there is a danger in too rigidly 
staying a boiler. Stays are worse than ‘useless unless they are put 
in so as to allow the boiler to breathe, or, in other words, to expand 
and contract freely. I have known whole lines of stays to fail and 
snap through want of sense in neglecting to allow for the irresis- 
tible power of expansion. 

I am afraid, however, I have already occupied too much valuable 
space, and therefore I will now close in the hope that someone 
more capable of discussing this important subject than myself will 
take it up. 

3, Fettes-row, Edinburgh, 

Marck 16th. 


WOOLFORD. 


Str,—I observed a somewhat peculiar phenomenon lately, which 
I think bears on this subject. I should, therefore, be glad for any 
interested reader’s comments. 

I had occasion to reduce the pressure on a boiler by opening the 
compound safety valve, the fires meanwhile being ‘‘ banked.” The 
pressure was thus lowered from 120 lb., the normal blowing-off 
pressure, to 111 1b. in 14 minutes. Immediately upon closing the 
valve the pressure rose to 112]b. in about 3 second, and then 
rose gradually in about 5 minutes to 120lb. No difference was 
observable in three repetitions of the experiment. My difficulty is 
to account for the first rapid rise of 1b. in the pressure, and I 
must confess that I have not yet been able to satisfactorily explain 
it, excepting by ‘‘momentum of evaporation.” While the pres- 
sure was dropping from 1201b. to 1111]b., there would be more or 
less violent ebullition, which should, theoretically, have stopped 
with the closing of the valve. The boiler is situated at Nelson, and 
is of the Lancashire type, 30ft. by Sft., and steam is generated by 
the destruction of towns’ refuse. ALF, CoTToN, 

Manchester, March 18th. 


THE AMERICAN STEEL TRUST. 


Sir,—I feel certain that your leader of the 8th inst. has interested 
the vast majority of your readers as much as it has interested me. 
I should be glad to think that they also share the feeling of intense 
approval with which | read your suggestion that the operation of 
the Trust may make it necessary even for this country to adopt 
protective measures, While it is gratifying to read even a bare 
suggestion of this kind, I could have wished that the title and scope 
of your article had allowed you to discuss more fully the whole 
question of protective tariffs—a discussion for which the moment 
would seem to be well chosen. I trust you may find it possible soon 
to return to this question, and in a manner calculated to call forth 
such expressions of opinion as would enable one to form some 
estimate of the amount of veneration still enjoyed by the fetish of 
Free Trade. One is almost tempted to hope that the mental habits 
of the engineer would dispose him to inquire somewhat critically 
whether the idol has really made any very handsome return for its 
maintenance ; or whether it does not perhaps owe its continued 
ease to the ostrich-like attitude of its worshippers, which seems a 
part of the prescribed rites. 

‘¢ American Competition,” ‘‘German Enterprise,” ‘‘ Our Indus- 
trial Supremacy,” ‘‘ Technical Education,” have become almost 
standing columns in the pages of the technical and of the daily 
Press. 

American manufacturers, we are told, owe their success to their 
readiness to put their tools on the scrap heap at short intervals, to 
their superior patent laws, to their willingness to adopt the sugges- 
tions of intelligent mechanics, to the heating arrangements in their 
workshops, and a variety of causes with which your readers ought 
by now to be familiar, Germany’s industrial victories are won—as 


was Sadowa—“ by the schoolmaster,” or, perhaps, the professor, 
and privat docent. I am far from denying that all these factors 
have been, in a measure, instrumental in bringing about the present 
situation, and in particular do not wish to underrate the value of 
the scientific and methodical training which the German engineer 
undergoes. But to institute comparisons between the industrial 
position and prospects of Great Britain on one hand, and those of 
Germany and the States on the other, without taking into account 
their respective fiscal arrangements, is to introduce such an error 
as makes the result of the whole investigation worthless. No 
observer proceeding on the ordinary lines of scientific research can 
leave out of consideration the fact that the two countries have 
attained their position as industrial Powers—in one case entirely, 
in the other largely—during a period of heavy protective tariffs. 
By a further application of well-known methods he will determine 
whether this is a coincidence, or whether there is a causal connec- 
tion between the phenomena. The effects of the McKinley Tariff 
Bill will provide him with a large amount of material. He will 
incidentally note that it is quite possible to impose duties with dis- 
crimination, so that industries depending on imported material are 
not hampered, and he will find in the enormous growth of the 
electrical industry in Germany, which is largely dependent on im- 
ported copper, a sufficiently striking instance. He will find interest- 
ing negative evidence in the case of industries to which protection 
initssimplest form—that of import duties—is not readily applicable, 
and he will see that these have lagged considerably behind the 
general rate of progress, unless they have received assistance of 
some other kind. e will, in this connection, remember the com- 
paratively slow growth of American ocean shipping, and perhaps 
also the various forms of Government aid prescribed as tonics by 
Anglophobe writers on the mercantile marine. After due con- 
sideration of all this material he could hardly avoid the conclusion 
that Protection has helped the industries of the two countries, 
while the absence of it has injured, and threatens to do so further, 
those of Great Britain. 

Whether, from the ethical point of view, Protection is reprehensi- 
ble or not ; whether its effect is lasting or not ; whether, while it 
lasts, itis beneficial or detrimental—these are questions which, 
even if they admit of any general solution, do not affect the pre- 
sent situation in the least. Very few people will have any hesita- 
tion in saying that arbitration is preferable to war ; but even fewer 
will desire to see their own country begin the transformation of 
swords into ploughshares before there is a very definite prospect of 
seeing this operation performed generally. But while we keep and 
increase, as long and as often as others do, all the machinery which 
guards territorial rights and denotes the rank of a great Power, 
we dispense with that protection for our industries which no other 
country would forego, any more than it would think of doing with- 
out cannon or warships. 

The illustration is far from being a rhetorical one. However 
unpleasant the idea may be toa benevolent disposition, it is obvious 
that every industrial State is at war, and has to be correspondingly 
armed and prepared, with all others engaged in the same pursuits. 
If it finds new markets for its exports, this is a gain not remotely 
analogous to a conquest of territory. To carry on this form of 
warfare, and to prevent attack on the part of others, the State 
levies a war tax, to wit, import duties, with the object of ultimately 
benefiting, materially or morally, the whole community. The 
analogy is so well realised that even the formalities of warfare are 
imitated ; a new or increased impost demanded by one State 
immediately provokes reprisals, just as movements of troops or 
ships, even during peace, are at once answered by counter-demon- 
strations, though in neither case serious injuries are inflicted or 
even contemplated. 

England has for a long time been successful in both kinds of 
warfare, in the acquisition of territory and in that of markets, and 
its success in both has been due partly to natural advantages. As 
regards actual warfare, recent events have sufficiently shown that, 
where these advantages fail to tell, she is not superior to her 
neighbours, whom their less favoured position has compelled to 
perfect their methods ; and I think it is impossible to deny that 
we are receiving a similar demonstration, though, of course, far 
less impressive to the general mind, of the necessity of perfecting 
our means of industrial warfare, or international competition, and 
of adopting what all other nations consider an indispensable 
weapon. Of course this process would require judgment, and 
entail some amount of trial and error, but the operation of a 
judicious tariff would demonstrate that it is ible to protect 
industries without increasing the price of foodstuffs, or bringing 
about any of the other disastrops consequences which the apostles 
of Free Trade prophesy as inevitable. And if this extraordinary 
act of aggression—the formation of the American Steel Trust— 
should lead to reprisals, on however limited a scale, there may yet 
be reason for being grateful to its founders. 

An organisation protected by duties of from 30 to 35 per cent., 
and formed partly with the object of selling outside the protected 
area, at or below the cost of production, owning sources of raw 
material and plant fully equal to that existing anywhere, will have 
to be reckoned with in the near future. How any expenditure of 
ingenuity, of capital, of energy and enterprise, can prevail against 
such an opponent, unless protected by the same means, it is im- 
possible to see. Are we to forego the use of this, the only efficient 
weapon, because it has been laid under a great taboo? 

Or is it necessary in our economic relations, as it has apparently 
always been in our political relations, to accept without resentment 
or reprisal any act of aggression which the “‘ other great branch of 
the Anglo Saxon race” may choose to commit! Surely this would 
not be a bad opportunity of demonstrating to America, who has 
always found it easy to prove the contrary to her own satisfaction, 
that on this side of the Atlantic the principle still holds that what 
is sauce for the goose is sauce for the gander. 

London, March 12th. E. H. 


THEODOLITES AND THEIR ERRORS. 


S1r,—The above subject is of importance to surveyors, but no 
one appears to have replied to the letter from ‘‘W. J.” in your 
number of December 14th last. 

Apparently ‘‘W. J.’s” theodolite has what may be called a 
‘‘shake” of from twenty to thirty seconds. There may be a very 
considerable shake in a theodolite if either tangent screw be loose 
in either of its supports, or if either vertical axis beloose. Ateach 
of these six joints, however, the makers provide an efficient adjust- 
ment for tightening up the joint when loosened by wear or by rough 
usage. From time to time a surveyor ought to clean and oil these 
joints, and see that they are sufficiently tight without being stiff, 
else it is not fair to blame the makers for bad results. 

Even with all these six joints in good order it is my experience of 
four small theodolites—5in. and 6in.—that each of them bad a shake 
of from twenty to sixty seconds. This shape [ attribute to a slight 
defect in rigidity at each joint, unavoidable in a sinall instrument, 
and to a much moré considerable want of rigidity in the head of the 
tripod. I use the old solid-legged tripod because the old parallel 
plates with four screws in compression and a central tie in tension 
give a very rigid and reliable joint. I have never used the newer 


1 tripod with bifurcated legs because I have no confidence in the 


rigidity of the newer ‘‘ three screw” parallel plates, while the saving 
in time with which they are rightly credited appears to me to be so 
small as to be a negligible quantity. 

The bad effect of a shake may be almost entirely eliminated by 
taking care that it always acts in the same direction, that is, by 
always applying pressure in thesame way. I suggest the following 
rule 

Having fixed the cross hairs, or line of collimation, on the pole, 
or other object to be observed, place the right forefinger on the 
telescope tube near the eye-piece, and the left forefinger on the 
telescope tube near the object glass, and apply for an instant about 
as much pressure as would be necessary to turn the instrument 
round either vertical axis with the clamp screw open. This pres- 


sure, see for an instant and then removed, may have no effect 
If it shifts the cross hairs off the pole to right, then the cross hairs 
are to be brought back on to the pole by the tangent screw ; by the 
lower tangent screw when setting back, and by the upper tangent 
screw when taking readings, 

The above rule is admittedly a rough remedy for shake, but it is 
short and simple and efficient. I pted this rule thirty years 
ago with very good results, and I am confident that any other sur. 
veyor who adopts it will find that his average error on closing a 
traverse will be reduced in the proportion of at least three to one, 

If the cross hairs have been brought on to the pole from the left, 
then pressure as above described is—generally—not necessary, and 
when applied does not shift the cross hairs off the pole, but'a sur. 
veyor ought not to waste attention on this question, and ought to 
acquire the habit of pressing always. 

The presure required is very slight. A much more considerable 
pressure will—for the instant during which it is applied—shift the 
cross hairs still more to the right ; this additional movement, how. 
ever, is not shake, but elastic aoe which is recovered when the 
momentary pressure is removed, P. J. Lynam, 

Dundalk, March 9th, 


WATER-TUBE BOILERS, 


S1r,—Some six months ago there was published in the first daily 
newspaper in the land an excellent article on water-tube boilers 
and that article was believed to have been written by one of the 
ablest engineering editors in the kingdom. It was easy to detect 
between the lines a general condemnation of the Belleville boiler 
and just as easy to detect approbation of the Yarrow boiler, [| 
wrote a letter to the same paper on that subject, and it was 
promptly put into the waste-paper basket. A similar fate might 
overtake this letter, but I hope not, because I would like to learn 
from any of your correspondents by what process of reasoni 
these Belleville boilers could have been adopted in the Britis 
Navy in such a wholesale manner, only to be condemned as they 
have been in a like manner. 

From my own point of view they have been adopted by a process 
of illegitimate judgment, or just the same kind of judgment that 
decided against giving even a trial to Mr. Howden’s system of 
forced draught. There is little justification for mentioning this 
system just now, because the psychological moment for a trial has 
passed long ago, but I merely mention it to help to illustrate 
this illegitimate judgment, which it is easier to parallel than to 
describe without forcible language. 

One has merely to look at and study the design of a Belleville 
boiler and ask a few questions to find oneself hopelessly surrounded 
with impossible conditions, I will only ask one question. How is 
it possible under forced, or even any kind of draught, for steam 
produced in the lowest, or tubes nearest to the fire, to escape in- 
stantaneously to the steam dome without disorganising the sys- 
tem! I say it is impossible. Ask the same question for a Yarrow 
boiler, and the answer is very simple indeed ; it will be found that 
steam must travel about 5ft. along a tube and escape to the steam 
dome as nearly as possible instantaneously ; but in a Belleville 
boiler steam must travel not 5ft. but twice 50ft. before it 
escapes to the steam dome, Then there are contracted feed 
orifices, non-return valves, and such like, but to these I attach no 
importance whatever ; they, all of them, are the result of this one 
fatal fault in the design of a Belleville boiler, and that is the want 
of provision for the instantaneous escape of steam from the lowest 
or, indeed, any of the tubes. Given this provision in a re-arranged 
design, I believe these boilers could be made to work as success- 
fully as any other water-tube boiler. 

Just another statement and [ have done, although the subject 
of water-tube boilers is capable of endless discussion, A stoker, 
pitching coal into and raking a furnace at regular intervals, what 
control has he over steam travelling through a hundred feet of 
tubes and bends before it is released / What control has he over 
a feeble circulation, liable at any time, as he forces his fires, to be 
stopped or even reversed! Yet, men with cultivated expressions 
of wisdom have stated that a great deal of trouble with Belleville 
boilers was due to inefficiently trained stokers ! 

Little wonder that these Belleville boiler tubes buckle, bend, and 
sometimes even burst, or that they have been condemned. But 
great is the wonder why they were ever adopted ! 

Liverpool, March 20th. ALEXANDER DALRYMPLE, 


WINDING FROM GREAT DEPTHs. 


Sir,—In your issue of March 15th Mr. G. Fuller Gray asks why 
wind at all! If he had to get a pail of water up out of a well 
would he climb down a ladder, put the pail on his shoulder, and 
climb up again, or would he do as all the world does, attach the 
pail to a rope and pull it up by that? There can he but one 
answer to this question, and the fact that Mr. Gray could seriously 
suggest a rack-climbing motor only shows that he has made no 
calculation to determine what the haulage under his system would 
cost. I say nothing of the expense and trouble to fix vertically 
and keep in order a double rack some 1000 yards long, for this 
will be obvious to any engineer. But let us suppose this problem 
solved; what then! As there are to be no ropes, the cages cannot 
be balanced, and the power required will not be proportional, as is 
the case in the present system, to s x weight of coal, with an 
addition for friction, but to speed x weight of coal, cage, and 
motor. Considering that the motor and gear will weigh some- 
thing like 50 lb. per horse-power, there is not much margin left 
for the weight of cage and coal, even if we are satisfied with so low 
a speed as 60ft. per minute. Now, in modern electric winding 
gear, with the motor on the surface, hauling by the balance sys- 
tem, the speed is more like 60ft. per second, and this circumstance 
alone is sufficient to show that Mr. Gray’s plan has no shadow of 
a chance to supersede the old style of hauling by rope. 

Westend, Berlin, March 17th. GIsBerT Karr. 


WINDING FROM GREAT DEPTHS. 


Sir,—I fear that Mr. Fuller Gray has forgotten that the weights 
of his cages would not be compensated. The only way in which 
his system could be worked: at all would consist in making the 
motors during the descent of the cage act as dynamos, the result- 
ing electricity going to help the ascending cage; but all this 
would mean complication. It seems to me, however, that it would 
not be difficult to use an air lift for cages. A tube could extend 
from the bottom of the shaft to the top, and up and down in this 
a piston could travel. The piston could be magnetically connected 
with the cage in the same way as was proposed for working the 
atmospheric system. ‘To get rid of the slot, magnets and solenoids 
are now regularly used in hoisting work. But if objection was 
taken to the magnetic connection, others are available, which | 
shall not trespass on your space by describing. 

Stafford, March 18th. JUGUNO. 


OIL FUEL IN THE TYNE. 


Sir,—In reading the very interesting account of the arrangements 
for burning oil fuel in the’s.s. Paina in your last issue, I was much 
struck with the enormous capacity of this ship, 9000 tons of oil. I 
much wonder if the English Admiralty have considered the power of 
doing harm a ship like this would have in case of war. Suppose, for 
example, thatsome French or Russian Hobson successfully navigated 
this ship inside the Tyne piers on a spring flood tide, and exploded 
the ship and fired the oil. How far would 9000 tons of burning oil 
goup the Tyne, and how much damage would it do ? 

March 12th, ENGINEER. 


| 
| 
| 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


A SLIGHTLY more cheerful tone was observable on ‘Change in 
Birmingham this (Thursday) afternoon, Atthe same time there is 
still a great deal of room for further improvement in the Midlands 
jn all departments. Staffordshire cinder forge pig was quoted 46s, 
to 48s. ; part-mine, 48s, to 50s. ; all-mine, 52s, 6d. to 60s. for ordinary, 
and 80s. to 85s. for superior. A moderate demand was experienced 
for cold-blast at 105s, Midland descriptions changed hands in small 
lots at quotations not much, if at all, different from a week ago, 
but there seemed to be rather less disposition on the part of con- 
sumers to hold orders back. Northamptons were quoted 46s, to 
48s. or 48s. 6d., Derbyshires 48s. 6d. to 50s. or 50s. 6d., Lincolnshires 
about 51s., and Leicestershires 51s, to 52s, 

In the manufactured iron trade the mills and forges are running 
by no means full time, and in some localities there is distress 
among the ironworkers and their families in consequence. In the 
black-sheet trade transactions in doubles for galvanising purposes 
are said to have taken place at as low as £7 12s. 6d. to £7 17s. 6d. 
The news as to the progress of the e negotiations with regard 
to South Africa is followed closely by the galvanised iron manu- 
facturers, who are hoping for a revival of business with that 
country as soon as the war really terminates. Galvanised corru- 

ted sheets are quoted £11 to £11 5s. f.o.b. Liverpool ; marked 
on are still £9 10s., and Earl Dudley’s brand £10 2s. 6d., whilst 
second-grade sorts are £8 15s. Common unmarked are almost any 
price from £7 down to even £6 15s, Hoop iron is £8 and nail rod 
and rivet iron £7 15s, to £8, while gas strip is £7 to £7 5s. 

The steel trade is rather more healthy than recently. It is, 
however, said that efforts are still being made in some cases by 
the Americans to cancel low-priced contracts for steel sheets and 
bars entered into with Midland consumers some time back. Local- 
made Bessemer billets are quoted £5 to £5 5s., Siemens £5 5s. 
to £5 10s., and mild steel bars £7 5s. to £7 15s. Girders are 
£6 15s. to £7 5s., and angles £6 10s. to £7. 

The buildings required for the engineering department of the 
University of Birmingham, which are shortly to be erected near 
Bournbrook, are estimated to cost £70,000. 

The Staffordshire Mond Gas Bill is last on the list which has to 
be considered, and may not be reached until after the Easter 
holidays 

The Potteries Electric Traction Company is about to increase 
its capital from £400,000 to £600,000. They have carried during 
the past year 10,000,000 passengers against 3,000,000 five years ago, 
and the past year’s receipts have been £64,000 against £18,600 five 
years back, The new capital is required chiefly for extensions. 
The company hopes to have in operation in the summer a service 
for the conveyance of goods and parcels by electric cars over their 
entire system. Electric engineering is making great headway in 
Staffordshire. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—Although there is perhaps rather more doing, 
taking the engineering iron and steel trades all through, there is 
still no very material change in the situation generally. It is, 
however, being admitted that the price of material has now got to 
a point at which users ought to be able to carry on their operations 
under remunerative conditions, but the downward move has been 
so persistent for at least eight or nine months that buyers are 
slow to be satisfied the lowest point has yet been touched. As 
illustrating the situation, one of the local merchants, who does a 
very large trade with consumers in this and other districts, re- 
marked to me that ever since the downward move in prices became 
so pronounced he had not renewed an important contract with 
any of his best customers, As contracts ran out the general 
reply when customers were approached about renewals was that 
they would rather wait, and in the meantime would buy just as 
they wanted. This had been going on all along, and as yet there 
was no indication of any change on the part of consumers in the 
attitude they had taken up. So far as he saw, the present pros- 
pect was that this unsatisfactory hand-to-mouth buying would go 
on until users could really be convinced that prices were not likely 
to come lower, but that stage had not yet been reached. 

From some branches of the engineering trade rather more favour- 
able reports are coming to hand. _ Boilermakers are securing more 
orders than they have been doing of late, and locomotive builders, 
who are exceptionally well off, have been booking several important 
contracts recently. These have included about fifty locomotives 
for the Continent, and we understand that other important con- 
tracts for engines of a specially heavy type, also for the Continent, 
are either under negotiation or have already been placed. Some 
moderate contracts for structural work have also been placed with 
local firms lately, and negotiations are going on for the large pipe 
orders in connection with the extension of the Manchester water 
supply system. Electrical engineers continue quite as busy 
as ever, and there is great pressure of work amongst the large 
firms engaged in the manufacture of Admiralty and war materials. 
As regards general engineering, the position remains unchanged, 
the tendency being rather to quiet down in some directions. 

The monthly returns of the Amalgamated Society of Engineers 

ow no material alteration in the general proportion of unem- 
ployed members, which is now a little over 24 per cent. of the 
total membership. The delegate for the Manchester district 
reports that members are fairly well employed, with an absence of 
friction of any moment between them and their employers. He 
adds that the textile machine-making firms in Manchester continue 
slack, causing frequent suspensions and discharges, and there are 
indications of a slight falling-off in other branches, but a slight 
reduction is recorded in the unemployed list for the district, the 
number on donation having fallen from a little over 4 per cent. to 
about 3°7 cent. during the past month. 
__ Amongst some of the representatives attending the Manchester 
iron market on Tuesday, — arather more hopeful tone was 
noticeable, but so far as the actual character of the business doing 
was concerned, there was again no real improvement to report. 
Inquiries were somewhat more numerous, but it was quite excep- 
tional where they were for more than the smallest possible quan- 
tities, and there is still an absence of any disposition on the part of 
buyers to purchase beyond their most immediate pressing require- 
ments. Even for the small orders that come upon the market 
prices have to be cut, revised quotations being invariably asked 
for, so that business at what are understood to be the current market 
rates becomes almost impracticable, special terms being for the 
most part requisite to effect sales. In pig iron a fairly steady tone 
18 reported, and in small orders a moderate business is passing 
through, but the position varies a good deal. The large reduction 
in the output of pig iron in Lincolnshire, where in place of seven- 
teen furnaces in blast no farther back than October last there are 
now only six, on the ordinary brands—three at Appleby, two at 
Redburn, and one of the North Lincolnshire furnaces, with three 
of the Frodingham furnaces on basic iron—has necessarily tended 
to improve the position of the furnaces that have been kept in, and 
— makers, who have now only a ‘single furnace running, 
— experienced rather a pressure on their limited output, which 
Ps enabled them to advance their prices 1s. per ton. Some of 

© Derbyshire makers have also been stiffening up in their 
bah son - This, however, does not represent any advance on the 
th cial basis rates, but simply means that here and there, where 

limited output is well sold, makers are holding for better 
prices, whilst other makers less favourably situated still quote late 
— Delivered Manchester, No. 3 foundry Lancashire remains 
os about 56s, 6d., less 24; Lincolnshire ranges from 49s. 6d. to 
0s. 6d. net ; and Derbyshire from; about 54s, and 54s, 6d. up to 


58s. 6d. and 59s. net for some special brands. In forge iron the 
increased buying reported recently has enabled makers in some 
instances to stiffen up on recent minimum quotations, but there is 
no general advance on late rates. Delivered Warrington No. 4 
forge Lancashire could still be bought at about 49s. 6d., less 24, 
Lincolnshire ranges from 48s, 2d. to 49s, 2d. net, and Derbyshire 
48s. 6d. to 49s. net. Staffordshire forge iron continues to be 
offered at very low figures. Middlesbrough iron is not quite main- 
taining the improvement noticeable last week, and ordinary No. 3 
foundry is now readily obtainable at 54s. 4d. net by rail, Man- 
chester, although in some cases 54s, 10d. is quoted. Scotch iron 
is without material change, but, if anything, is a trifle easier, and, 
delivered Manchester docks, could be bought at about 60s. and 
60s, 6d. net for Eglinton, to 61s. net for Glengarnock, with Ameri- 
can pig iron, of which there are still small quantities coming for- 
ward, and which appears to be held in unexpected quarters in 
different hands, about 58s. to 58s, 6d. net at docks. 

In the finished iron trade a slightly increased business comes 
forward, but fluctuates a good deal, and there is no indication of 
any real improvément in the position, whilst forges continue only 
indifferently engaged. ‘The basis list quotations remain at £7 for 
Lancashire and £7 to £7 5s. for North Staffordshire bars, with 
sheets £8 10s. to £8 15s., and hoops £8 2s. 6d. for random to 
£8 7s. 6d. for special cut lengths, delivered here, and 2s. 6d. less 
for shipment. In the open market, however, there are speculative 
sellers prepared to quote under makers’ prices for forward delivery. 
Nut and bolt makers report business very slow, and prices seem to 
have settled down toa general reduction of about 20s. on the list 
rates ruling a short time back. 

With regard to the steel trade, some extraordinary reports have 
been current in the daily Press as to further reductions in prices. 
These reports have been altogether inaccurate, or, where prices 
have been given as reduced rates, they have simply been current 
market quotations for weeks past. A rumour that hoops had been 
reduced 10s. per ton is officially contradicted, and, in fact, there 
has been no further official downward move in steel prices, makers, 
if anything, rather stiffening up on the minimum cut prices that 
have been ruling recently. Hematites maintain the steadier tone 
noted last week, and although perhaps special lots might be placed 
at as low as 67s. 6d., less 24, 68s. represents the minimum quota- 
tion, with 1s. to 1s. 6d. above this asked for some special brands, 
delivered here. Local-made billets remain at about £4 17s, 6d. 
net, with steel bars from £6 15s. and £7 upwards ; common plates 
obtainable as low as £65s., but makers quoting in some cases 
£6 10s.; and steel boiler plates £7 up to £7 5s., delivered here. 

In the metal market business continues very quiet, aud there 
has been a reduction of £2 per ton in the price of copper sheets, 
but generally the list rates for manufactured goods remain without 
alteration. 

House-fire qualities of coal remain the only class of fuel that 
maintains anything like a strong position in the market. The 
protracted severity of the season has necessarily brought forward 
correspondingly increased requirements, and as collieries generally 
have quite cleared out their stocks, the present demand has to be 
almost entirely met by the output from the pits, which is reported 
to be much below the average. The result is that there is a short- 
ness of supplies in the better descriptions of round coal, and 
collieries have no difficulty in obtaining their full list rates, which 
remain at about 16s. to 17s. for best Wigan Arley ; 14s. 6d. to 15s. 
for Pemberton four-foot and seconds Arley ; and 13s, to 14s. for 
common house cval, at the pit. 

In all other descriptions of fuel the tendency continues down- 
wards, with an increasing pany or wenge for business, owing to the 
large surplus supplies that are being thrown upon the market, as 
the result of | d requir ts for iron-making and other manu- 
facturing purposes, The scarcity of house-fire coals is for the 
moment helping to take off some of the lower qualities of round 
coal, but there are ample indications that the ordinary descriptions 
of steam and forge coal are hanging upon the hands of colliery 
owners ; already there isa very keen competition to secure orders, 
and directly the winter season is over there is little doubt the pres- 
sure to sell will increase. Rather sensational statements are 
appearing in some of the daily journals as to the extent to which 
prices have already dropped, but for these there is not as yet any 
real foundation. The test of the position, as I have previously pointed 
out, will come when the large contracts for gas coal and locomotive 
fuel have to be dealt with, and the outlook is not regarded as hope- 
ful by coalowners. Last week I intimated that the Lancashire 
coalowners had decided to come down 2s, 6d. per ton on last year’s 
prices for gas coal, and a similar decision has been come to by the 
Yorkshire coalowners. It would, however, seem doubtful whether 
this will represent the full extent of the concessions that will 
eventually be found necessary. The representative cf one large 
colliery raising gas coals, indeed, admitted to me that they would 
consider themselves very fortunate if they were able to renew con- 
tracts at 2s. 6d. under last year’s prices. 

With regard to locomotive fuel contracts, all sorts of rumours 
are current. The coalowners’ view is that a similar reduction to 
that decided upon for gas coal may meet the situation. The 
managers of the largest railway companies, however, are express- 
ing their intention of paying no such price. Yorkshire will 
probably be the weakest position, both in gas coal and locomotive 
fuel. Already good Yorkshire hard coals are to be bought at 
about 9s, 6d. at the pit, and in view of this it would scarcely seem 
likely that the railway companies will be inclined to pay very 
much more than 9s, for their large forward contracts. If the 
Yorkshire hard coals are obtainable by the railway companies at 
near 9s., a lower price than this will have to be taken by the 
Lancashire coalowners for their locomotive fuel, and probably 
8s. 6d. to 9s. would not be altogether outside the possible figures 
the railway companies are anticipating, which, as compared with 
13s. last year, would represent a drop of 4s. to 4s. 6d. per ton. 
As to the general price for steam and forge coals, which consumers 
are only buying from hand to mouth, it is exceptional where more 
than about 11s. is now being got, which is about 2s. 6d. to 3s. 
under the maximum prices that were being quoted to consumers 
last year. 

The slump which has come over the engine fuel trade has been 
one of the surprising features of the market, but it is perhaps not 
altogether extraordinary, considering the practically fictitious 
figures to which the price of slack was forced up last year. The 

ressure of surplus supplies coming in from other districts is 
oming so great that Lancashire collieries for the most part have 
practically had to abandon any attempt at maintaining a fixed 
list basis. Some of the best Lancashire slacks are still quoted 9s. 
to 9s, 6d. per ton, but from 7s. to 8s. represent more nearly the 
average figures for medium qualities, whilst slack from Derbyshire, 
Yorkshire, and Staffordshire is being offered on the market here 
at any price from 4s. per ton upwards at the pit, and where buyers 
can take away quantities for prompt clearance there are in many 
cases no really fixed prices whatever. 

Only a very slow d d for shir t continues to be reported, 
and much lower prices have now to be taken at the ports than are 
still being secured on inland sales. For ordinary steam coals, 
delivered Mersey ports, 12s. 6d. is about an average price, whilst 
common Lancashire engine fuel is sta to have been sold, 
delivered Partington tips, Manchester Ship Canal, at as low as 
7s. 3d. per ton. 

For some of the best foundry qualities of coke there is still a 
fairly good demand, but makers have had to ease down in their 

rices, owing to competition from the North of England, and there 

as been a levelling down of list quotations to about 25s. for the 
better qualities of coke at the ovens. Furnace qualities are in very 
poor demand, and these are also lower in prices. Lancashire 
washed furnace cokes being obtainable at about 12s, to 12s, 6d., 
whilst common unwashed Yorkshire cokes are to be bought at from 
about 9s, at the ovens. 

Barrow.—There is a quieter tone in the hematite pig iron trade 
this week, which is shown quite as much in a lessened demand as in 
a lower scale of prices, kers are not busy, and orders are 


coming in but slowly. The make of iron is restricted to the out- 
put of thirty-three furnaces, compared with forty-four in blast in 
the corresponding week of last year. Makers are quoting 58s. 6d. 
to 60s. 6d. per ton net f.o.b. for mixed Bessemer numbers, and 
warrant iron sellers ask 58s. at a month, penny less buyers. There 
is not quite so good a prospect in the hematite pig iron trade as 
was the fact a short time ago, although stocks of warrant iron have 
been reduced by 1010 tons this week, leaving 23,396 tons in stock, 
which represents an increase of 786 tons since the beginning of the 
year. 

Iron ore is selling very indifferently, and at some of the mines 
little or no business is being done. Prices are lower at 13s. for 
good average native sorts net at mines, and lds. for Spanish ores 

elivered at West Coast ports. 

The Barrow Steel Company report that they have given notice 
to the owners of the royalty at Stank mines that they are about to 
close the mines as unprofitable. This means that they have to 
write £146,656 11s, 7d. off the capital of the company, represented 
in previous balance-sheets as the value of this moribund royalty. 

he steel trade is not so busy as it has been, but the mills are 
being kept fairly regularly employed, although orders are not 
largely held, and what business is coming to hand is of inconsider- 
able proportions, and not largely of a forward nature. Prices this 
week are lower at £5 5s. for heavy steel rails ; £6 5s, for ship- 
plates ; £8 for hoops ; and £8 10s. for sheets. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


ALL descriptions of coal, except house coal, are steadily diminish- 
ing in value. So long as the weather keeps uncertain, with such 
bitter ‘“‘ snaps” as we had this week, owners will have little 
difficulty in maintaining present excessive rates for house coal. 
On the other hand, it is hard to see how they can avoid.a reduc- 
tion, which, under ordinary circumstances, is usually made on the 
1st April, but owners state that it will not take place before May. 
The pits at present are not working very well, the majority being 
only employed about half the week. Under these circumstances 
it is significant that values should become weaker, for if anything 
like full time were worked, the output would then be largely in 
excess of market requirements, and prices would ‘‘tumble.” 
Railway contracts are again being freely talked about. Most of 
the companies, it will be remembered, did not contract beyond 
March 31st. The price then obtained was 13s. 6d. per ton, one 
company paying 6d. per ton more. The railway managers are 
standing out stiffly for a reduction of 3s. to 3s. 6d.a ton, which, 
with the half-crown secured at the beginning of the year, would more 
than clear off the abnormal increase they had to pay all last year. 
One company, the Midland, has already Patna for supplies of 
Yorkshire coal at 9s. per ton; and the Great Central has been 
offered what it requires at the same figure. Coalowners state 
that these are ‘‘ bottom ” prices, and they anticipate that contracts 
made a little later on will be a little better for them. 

In the larger works, where supplies of fuel have to be bought, 
manufacturers frankly state that they are in tacit revolt, ordering 
merely from hand to mouth with the view of compelling reductions 
in prices. 

Best Silkstones are still quoted 15s. to 16s. per ton, Barnsley 
hard 14s. to 15s. per ton. Steam coal is very dull, the falling off 
in the demand for the iron trade as well as for export being some 
thing unusual. In West Yorkshire the export fuel is to be reducea 
2s, 6d. per ton, which will represent something like 13s. 6d. per 
ton. In South Yorkshire 14s. per ton is paid for certain qualities, 
but business has been done at prices down to 10s. 6d. and even 
10s. per ton. Engine fuel, though falling in value, is still being 
produced in excess of needs, both for Lancashire and Yorkshire. 
Nuts make 9s. to 10s. per ton, screened slack from 6s. 6d. per ton, 
pit slack at various rates under these quotations. Gas coal, owing 
to the lengthening days, is now in lessened demand. It is useless 
to quote prices for coke, as it continues to fall, and twenty-four 
hours may make quotations unreliable. It is remarkable how 
prices have fallen, in most cases to considerably less than one-half 
what had to be paid ten months ago. 

In the iron and steel trades there is no change to report. All 
the military departments are working night and day, the increased 
plant put down for armour plates being now in full operation, the 
output being at the rate of 30,000 tons per annum, which 
represents a good deal more work than under former conditions, 
for owing to the type of plate now being manufactured, the 
majority are only 6in. thick, which naturally require a great deal 
more manipulation in making up the weight. In marine and rail- 
way material departments reports are somewhat conflicting. 
Managers of the home railways appear to anticipate lower prices 
later on, and they are therefore encouraged to hold their hands. 
A good deal more is anticipated for shipbuilding yards, as inquiries 
are both frequent and important. A noteworthy feature of 
gencral business at present is the low price at which German and 
Belgian steel and iron manufacturers are offering their produc- 
tions. The Germans are undercutting English firms, and the 
Belgians in their turn are undercutting the Germans. These 
circumstances, of course, are caused by depression on the Conti- 
nent. Reports from Russia are the same in spite of the vigorous 
aid the Russian Government continues to render producers in 
Russia, by requiring steel, files, and tools generally to be pro- 
duced within the empire. This is practically the reason, with the 
heavy tariffs, which compel several local firms to manufacture in 
Russia. 


NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE iron market must be described as steady this week, but 
there is nothing like the amount of buying that was done last week 
in pig iron, the buying wave having subsided. However, there has 
been greater activity in several branches of the finished iron and 
steel trades, and on this account the tone of business in this dis- 
trict is now cheerful, and both sellers and consumers regard the 
future as encouraging. For ironmasters, what is usually the best 
period of the year has now been entered upon, and there is reason 
to believe that during the next three months the value of iron will 
at least be maintained, and in the ordinary course of things it 
should advance, Sellers, by the business they did last week, have 
been put into a fairly satisfactory position for next meet | 
booked an excellent lot of orders ; indeed, they have not had suc 
a busy week in this respect for several months. Thus there is a 
sanguine feeling, and sellers are not disposed to press any iron 
upon the market. 

It is a good sign that buyers will pay 2d. per ton more for warrants 
for delivery ina month than they will give for prompt cash ; this 
affords an indication of their view as to the course of prices, this 
being different from what it was most of last year, when the forward 
price was below the prompt. The variations in prices oi warrants 
have lately been within such narrow limits that they have had no 
influence on the general market, and with fluctuations small and 
stock restricted and declining there is no —— to speculate, 
in fact, that has become too risky a business. Thus lessimportance 
is attached to movements on the warrant market than has been 
known for several years. Cleveland warrants keep in the neigh- 
bourhood of 46s., being thus relatively cheaper than Scotch. 

Most of the business this week in No. 3 Cleveland G.M.B. pig 
iron has been done at 46s. per ton for early f.o.b. delivery, and in 
some cases sales at this figure for execution in May have this week 
been made. No. 1 has been sold at 47s. 6d., No. 4 foundry at 
45s., grey forge at 44s. 6d., and mottled and white at 44s. 3d. 
The fact that prices have been so steady during the last fortnight 
has brought out a good many of the buyers who were holding back, 
as it became apparent that they were not likely to do any better 
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by waiting. The lower qualities are relatively firmer than No. 3 
for the supply offering is not. so good; indeed, of some brands 
there is very little to be had. hen furnaces were stopped in 
December, and subsequently, the output of forge iron was reduced 
more heavily than that of No. 3, use the ironmasters only 
blew out or damped down the furnaces that were working the 
least successfully, and producing more than the average proportion 
of the commoner qualities. On this account the output of forge 
mottled and white iron is hardly equal to the requirements. 

The hematite pig iron trade is rather more active than it was, 
but the ceoan for it has not increased as much as that for 
ordinary Cleveland iron, and, besides, the output has been in- 
creased by the make of two furnaces, which are among those 
damped down in December. Sir B. Samuelson and Co., at the 
Newport Ironworks, Middlesbrough, having disposed of all the 
stock they had, and finding their output unequal to the demands 
made upon them by their customers, have re-lighted one of the 
furnaces stopped three months ago, and they have now three 
furnaces at work out of eight built, two producing hematite and 
one ordinary Cleveland iron. Gijers, Mills, and Co., at the 
Ayresome Ironworks, Middlesbrough, have also re-started a furnace, 
so that there are now only 23 fewer furnaces at work than were 
in operation half a year ago. Walker, Maynard, and Co., 
Limited, Redcar Ironworks, who acquired the two furnaces at the 
Coatham Ironworks in November,!have commenced operations with 
a view to the reconstruction of these furnaces, which have been 
idle for fourteen and a-half years. The linings of the furnaces are 
at present being removed. The price of mixed numbers of East 
Coast hematite pig iron now is 57s. per ton. 

Pig iron shipments from the Cleveland district show improve- 
ment this month, but they are much short of those of March last 
year. 

More business is being done in finished iron and steel this week, 
and some firms report that they have booked more orders this month 
than they secured during the whole of the previous three, and in 
some cases four months. Generally they are fairly well off for work, 
and prices are firm, The shipyards are again working fully, and 
are taking a larger supply of plates, angles, rivets, &c., than since 
the aututan, but the most marked improvement isin bars. The 
outlook is certainly more encouraging. Common iron bars are firm 
at £6 l5s.; best bars, £7 5s.; and best best, £7 15s.; steel hoops, 
£8 ; iron sheets, £8 ; steel sheets, £8 10s., all less 24 per cent. and 
f.o.t. Iron ship plates are at £6 12s. 6d. per ton, less 23 per cent. 
f.o.t., and are 7s, 6d. per ton dearer than steel plates. The makers 
of iron plates, however, are very few now, in fact only two or three, 
and they have a monopoly of the business. Steel boiler plates are 
at £8 10s., less 25 per cent. f.o.t. Iron and steel ship angles can be 
bought at £6, less % per cent. Heavy steel rails are quoted at 
£5 5s. net, and the demand is poor. Castiron railway chairs are at 
£3 15s, net. 

The death took place on Saturday of Mr. Arthur Laing, the 
deputy chairman of Sir James Laing and Sons, Limited, ship- 
builders, Sunderland, and manager of a large fleet of steamers 
owned and run in connection with the firm. He was in his forty- 
fifth year. Mr. Harold William Livesey, one of the engineers on 
the North-Eastern Railway, was found killed last week on the 
London and North-Western Railway between Acton Bridge and 
Hartford, Cheshire, where he was on a visit. He was thirty-four 
years of age, and held a responsible position—clerk of works—in 
the engineering department at York. He was formerly at Dar- 
lington, but went to York two years ago with Mr. Cudworth, when 
that gentleman succeeded Mr. Copperthwaite as chief engineer to 
the company. 

The adoption of higher pressures of steam in the boilers of the 
mammoth locomotives constructed recently by the North-Eastern 
and Lancashire and Yorkshire Railway companies has brought 
forth a protest from the railway servants. At a meeting at Dar- 
lington on Sunday attention was called to the danger to the men 
arising from the introduction of higher pressure boilers for locomo- 
tives, and it was decided that the President of the Board of Trade 
should be asked to appoint inspectors to examine all high-pressure 
boilers, with a view to reducing the pressure. It was held by the 
meeting that such boilers were not safe to work, 200 lb. being 
much too high. The explosion of the boiler of such an engine on 
the Lancashire and Yorkshire Railway appears to have alarmed 
the men at Darlington, and the running of long trains with high- 
pressure engines was condemned by the meeting. 

The coal trade shows considerable improvement; orders have 
within the last week or two been numerous both from abroad and 
from home consumers, and the dulness noted a short time ago has 
quite disappeared, while prices have moved upwards both for steam 
and gas coals, and also for coke. The order books of coalmasters 
are now fairly well filled with contracts, and as there seems to be 
no chance of lower rates, consumers are anxious to buy. The quota- 
tion for best steam coals has been advanced to 12s. per ton, and 
good business has been done for export at figures approaching this, 
while for gas coals 10s. has now to . paid, and for bunker coal 9s. 
For foundry coke 17s. per ton f.o.b. has to be given, and furnace 
coke is at 13s. 6d. per ton delivered on Teesside, the latter show- 
ing a rise of 6d. on last month’s figures. The supply, however, is 
in excess of the requirements, but more ovens are going out—at 
the Consett Iron Company’s Westwood Colliery, and also at Pease’s 
Bankfoot coke ovens, near Crook. Judge Arthur O’Connor, the 
recently-appointed County-court judge for Durham county, has 

been «deny chairman of the Durham Coalowners’ and Miners’ 
Joint Committee, in succession to the late Judge Meynell. 


WALES AND ADJOINING COUNTIES, 


(From our own Correspondent.) 


THE leading features of the past week in Cardiff have been the 
decline in price of coal of almost all descriptions, and a rise in the 
freight market. Best steam coal has been sold at 16s. 3d., 
16s, 6d. A large buyer told me early this week that he had 
bought best Monmouthshire large at 14s., No. 2 Rhondda at 
12s, 9d., 13s. 3d., small steam at 6s. 6d. to 7s., and good ordinary 
at 5s. 6d. The weakness in prompt shipping prices is due to 
deficient tonnage, and the question on ‘Change is whether it is a 
case of sliding down further, or a temporary decline from the firm- 
ness of price which has been maintained, notably in best qualities. 
A still further decline is anticipated on a re-start of Clydach Vale. 
Patent fuel is weaker, and so, also, is coke, but pitwood has looked 
up, and is now at 17s. 6d. to 18s., Cardiff and Newport. French 
— “ora scarce, but there is plenty of Spanish and Portuguese 
to hand. 

In the Swansea coalfield a certain amount of depression prevails, 
and lessened output is a feature at several collieries, which up to a 
late time have been marked by fair outputs. 

Coal business on Change, Cardiff, mid-week, was reported slow ; 
tendency of prices still downwards. The lowest trustworthy 
quotations are as follows :—Best steam coal, 16s, 6d. to 17s.; best 
seconds, 15s. 6d. to 16s. 3d.; dry, 14s. to 14s. 6d.; best small, 
6s, 3d. to 6s. 6d.; seconds, 5s. 6d. to 5s. 9d.; inferior sorts, includ- 
ing dry, 4s. 6d. to 5s.; best Monmouthshire, large, 14s. to 14s. 6d.; 
seconds, 13s. 6d. to 13s. 9d.; best house coal, 18s. to 19s., some 
sales at 17s.; seconds, 14s. to 16s.; No. 3 Rhondda, 15s. to 15s. 6d.; 
brush, 12s. to 12s. 6d.; small, 10s. to 10s. 3d.; No. 2 Rhondda, 
12s. 9d. to 13s. 3d.; through-and-through, 8s. 6d. to 9s. 6d.; small, 


4s. to 5s. 

Patent fuel, 14s. 6d. to 15s.; furnace coke, 17s. to 17s. 6d.; 
foundry, 18s. to 18s. 6d.; pitwood, 18s. to 18s, 3d. ex ship. 

Latest coal prices at Swansea this week are as follows :—Anthra- 
cite, finest hand-picked, 20s. to 22s.; seconds, 15s. to 16s.; best 
large, 13s. 6d. to 14s. 6d.; red vein, or similar large, 10s. to 11s.; 
rubbly culm, 4s. 6d. to 5s.; steam, 16s. 6d. to 17s. 6d.; seconds, 
14s. 6d. to 15s, 6d.; bunkers, 10s. to 10s. 6d.; small, 5s. 6d. to 
6s, 6d.; house coals, No, 2 Rhondda, 13s, 6d. to 14s,; through, 


10s. 6d. to 11s.; small, 5s. 6d. to 6s. Patent fuel, 14s. to 14s. 6d. 
Coke: Furnace, 14s, 6d. to 15s.; foundry, 18s, 6d. to 21s, 

Pig iron during the past week has shown a decline all round 
slightly improving at the close. Prices of finished iron and steel 
this week were reported, on ’'Change, Swansea, as settling down, 
but without any slump, and further droop is not expected until 
the inevitable reduction in wages takes place, and raw materials 
are obtained at figures that will allow of sales at lower rates, 

I append the last quotations: Pig iron, Glasgow warrants, 
53s, jd., 53s, 2d. cash; Middlesbrough No, 3, 45s. 104d.; 
other numbers in proportion. Hematite warrants, 57s. 10$d.; 
mixed numbers, Cumberland, according to brand. Welsh 
bars, £6 10s, to £6 15s.; angles usual extras. Sheet iron and 
steel, £7 10s. to £7 12s, 6d. Steel rails, heavy sections, £5 15s. 
to £5 17s. 6d.; light, £6 5s. to £6 7s. 6d.; sleepers accord- 
ing to section and specification. Bessemer steel tin-plate bars, 
£4 15s. ; Siemens best, £4 17s. 6d. These figures are the lowest yet. 
Welsh ironmasters are resolute in their efforts to meet the rivalry. 
Tin-plates: Bessemer steel cokes, 12s, 9d. to 13s.; Siemens coke 
finish, 13s, to 13s. 3d.; ternes, double box, 238. 6d. to 26s. 6d.; 
best charcoal, 14s. to 14s. 6d. Black plate, £8 10s. to £9 per box. 
Big sheets for galvanising, 6ft. by 3ft. by 30 gauge, per ton, 
£8 15s. to £9. Block tin, £114 10s. to £111 15s.; spelter, 
£16 7s. 6d.; lead, £13 5s. Copper, Chili bars, £68 12s. 6d. to 
£69. Iron ore, Tafna, 15s. 6d.; Rubio, 14s 6d., all Swansea. 
Latest Cardiff and Newport prices: Rubio, 14s. to 14s. 6d.; 
Tafna, 16s. 3d. to 16s. 6d. 

Swansea continues its dock agitation, and a strong a 
is expressing its determination to carry the movement throug 
if sanctioned by Parliament. Those in favour of the new dock 
point confidently to the steady increase of business, Last week 
showed an increase of 10, tons, as compared with the 
corresponding period, and no less than 30, tons over the 
previous week. Swansea impo 1721 tons of pig iron last 
week from Whitehaven and other quarters, but a cargo from 
New York vi@ Bristol came in for special note, as it included 
42 tons steel rails, and sixteen bundles of splice bars, together 
with 723 tons of copper pigs. 

Newport has been receiving large quantities of pig iron from 
Ardrossan and Whitehaven, and unusually large cargoes of old 
rails from Waterford and scrap iron and steel from Cork and 
Belfast. Old rails to the quantity of 221 tons also came to Swansea 
from Cork. The only iron despatch of note this week from Wales 
was 650 tons to Cadiz. 

Llanelly is increasing its steel bar trade, three cargoes last 
week going to Lydney. 

Briton Ferry is again busy. Four smelting furnaces were in 
operation at the Steel Works and two at the Albion last week. 
There was a good average of hematite iron, and all the tin mills 
in the district were fully employed. 

There is a distinctly better condition in the tin-plate trade, and 
while more mills are reported in full activity, a disposition is shown 
in the labour market to meet the requirements of employers. 
Shipments were limited to a little under 30,000 boxes, but good 
loadings this week are expected to make amends. Two cargoes 
are going to Russia, one to New York, two to Mediterranean ports, 
two to Baltic ports, two to Holland, and one to France. Last week’s 
make totalled 47,437 boxes, and stocks are now 104,817 boxes. 
Last week I stated that the Duffryn works were getting into form, 
six mills being in operation. Two more were added.on Monday. 
Beaufort are working well, also Clydach, Cwmfelin, Glantawe and 
Cardonnel, Upper Forest and Worcester are in full drive. Furnaces 
in the steel district smelting regularly. The Bute Metal Stamping 
Works, Cardiff, were put up for sale by auction this week. ver 
£100,000, it was stated, been expended on the erection and 
equipment. The only bid was £500. Works are to be dismantled 
unless sold shortly. 

The award of the arbitrator in the case of the Vale of Glamorgan 
Railway and the contractors, Messrs. Pethick Bros., has been 
received, but not yet published. On the stock and share market 
the belief is that the result is favourable to the company, and the 
value of stock is improving. 

Tron and coal shares easy. 

The freight market during the week has advanced, especially in 
the Mediterranean direction. Bay and coast also firm ; Islands 
and South America rather weak. Rates obtainable, mid-week, 
Genoa, 8s. 6d. to 8s. 9d.; Marseilles, 10s. to 10s. 3d.; Venice, 10s. 
to 10s. 3d.; Port Said, 9s. to 9s, 3d.; Alexandria, 9s. 9d. 

The Vale of Rheidol Railway Company arranged this week with 
the Aberystwith Corporation for the sale of its land. 

The huge dam at Barry, after serving its purpose admirably, 
has been successfully removed. 

Lianelly is up in arms at the opposition suggested to the Belgian 
Coal Syndicate. 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SreaM coal market is slightly easier for all am, and there 
is still a scarcity of ready tonnage. House coal in fair request, and 
prices firm. Exports for week ending 16th were: Coal, foreign, 
45,971 tons ; coastwise, 16,590 tons. Imports for week ending 19th 
were: Manganese, 4800 tons; iron pyrites, 1320 tons ; pig iron, 
460 tons ; old rails, 420 tons ; steel and iron scrap, 640 tons ; pit- 
wood, 2696 loads. 

Coal: Best steam, 14s. to 14s, 6d.; seconds, 13s. 6d.; house coal, 
best, 18s.; dock screenings, 6s.; colliery small, 5s. to 5s. 6d. i 
iron: Scotch warrants, 53s.; hematite warrants, 57s. 8d.; Middles- 
brough, No. 3, 45s. 8d., f.0.b. Cumberland prompt. Iron ore: 
Rubio, 14s.; Tafna, 15s. to 15s. 6d. Steel: Rails—heavy sections— 
£5 15s. to £5 17s. 6d.; light ditto, £6 5s. to £6 7s. 6d. f.0.b.; Besse- 
mer steel tin-plate bars, £4 15s.; Siemens steel tin-plate bars, 
£4 17s. 6d., all delivered in the district, cash. Tin-plates: Besse- 
mer steel, coke, 12s. 9d. to 13s. nominal ; Siemens—coke finish— 
13s. to 13s, 3d. nominal, Pitwood, 18s. ex ship. London Ex- 
change Telegram: Copper, £68 10s.; Straits tin, £114 5s.; 
Freights: Firm. 


CONTINENTAL NOTES. 


A SYNDICATE composed of several bankers and well-known 
capitalists of Venice and Milan has been formed in Venice with a 
capital of four million lires under the title of the ‘‘Societa della 
Navigazione fluviale fra Venizia e Milano” for the exploitation of 
acanal. The waterway which will connect the Midland country 
with the Adriatic will pass through the towns Crespino, Polosella 
Pontelagoscuro, Sermide, Ostiglia, Revere, San Benedetto-sul-Po, 
Borgoforte, Viadano, Casalmaggiore, Cremona, Piacenza, and 
Pavia. The canal will be constructed with a view of taking boats 
of 120 tons. The traction will be effected by means of steam tugs. 
A CORRESPONDENT from Bankok informs us that the railway 
between the Siamese capital and Korat---an important commercial 
centre in the east of the kingdom—has just been opened. This is 
the most important line in Siam, and the only one at present in full 
working order. Its length is 164 miles, and the cost of the works 
reached £1,055,040, he metallic superstructures were supplied 
principally by English and Belgian firms. It is understood from 
a speech made at the opening of the Korat line that the Govern- 
ment intends to occupy itself with the construction of numerous 
other lines without delay. 

THE following are the principal projects contained in the pro- 
gramme of the French Minister of Public Works for the improve- 
ment of interior navigation and amelioration of home ports :— 
Canal construction: Canal de la Chiéres, canal from the Scheldt 
to the Meuse, Canal du Nord, extension of the Ourcq Canal, 


deepening of the Loire river between Nantes and Angers, canal 
between Combleux and Orleans, canal from Moulins to Sancoens, 


canal between the Loire and the Rhdne, canal between 
and the Rhdne,.and canal between the Rhéne and Cette, Cang 
improvements: Scheldt and Dunkerque Canal, the Seine, the 
Rhone, the Midi canals and the Garonne between Castets ang 
rdeaux. Port works: Dunkerque, Dieppe, Le Havre, Rouen, 
St. Navaire, Nantes, Bordeaux, Bayonne, Cette, and Marseilles, 
These works represent a total expenditure of £24,432,800. Many 
are at present under study, and all are to be completed insidg 
sixteen years, 

THe French Chamber has declared the construction of a system 
of light railways in the department of ‘Tarn of public utility,” ‘The 
system embraces the following lines: from Castres to Murat with 
branch, 64°5 miles; from D’Alby to Alban, 20 miles; and from 
D’Alby to Valence, 18 miles, e cost of construction of these 
lines is estimated at £439,320. The concession of construction 
and exploitation has been accorded to the Compagnie Centrale deg 
Chemins-de-fer and Tramways, 16, Rue de Grammont, Paris, The 
system is to be finished within four years. 

THE Russian Government has issued an order to the variong 
ps teopegemen administrations of the Empire to the effect that, in 

er to protect the Russian iron industry, foreign offers shall be 
— if those made by home firms are not more than 15 per cent, 
higher. 

AN exhibition of coal will be held in Barcelona during the months 
of May and June. A feature of the exhibition will ok an inter. 
national section, comprising various kinds of heating apparatus, 
furnaces, stoves, &c., manufactured = foreign firms. Those 
desiring information on the subject should apply to the Secretaria, 
Diputasion Provincial, Barcelona, Spain. 

THE Russian Government is at present occupied with the stud 
of a project for the construction of a Trans-Balkan railway which 
is intended to form a line of direct communication between the 


Bulgaria, and traverse Servia, Albany, and Montenegro, having 
its terminus at the port of Antivari. A glance at the map of 
Europe is sufficient to show the immense utility of such oles 
from a commercial point of view both to Russia and the countries 
just mentioned. 

THE Municipality of Barcelona intends to instal a new service of 
public lighting by gas on up-to-date lines, and with this end in 
view will receive offers until the end of March. Information on 
the subject can be had from the town clerk. 

OvrR readers have already doubtless heard of the project for the 
construction of a great central canal through Germany which would 

rmit direct navigation for boats of 400 tons between Russia and 

olland, This enterprise comprises the deepening of the Spree as 
well as different other German rivers, for the undertaking aims at 
placing the principal German towns in touch with the great central 
waterway. In this connection it has just been decided that the 
works of the Mittellandkanal, as the new canal is called, shal! start 
with the deepening of the Spree, which is to be commenced 
immediately. This latter work alone will require eight years, and 
will cost £720,000, while the entire project will, it is estimated, 
demand no less than fifteen years’ labour. 

A PROJECT prepared by the municipal architect of Guadalajara 
—Spain—for a water supply for the town and suburbs is terminated 
and has been definitely approved of. The adjudication will be 
announced at an early date. 

THE municipality of Bitonto, Bari, Italy, has opened a competi- 
tion for a project of catchment, adduction, and distribution of 
water for the town and environs. The competition closes on the 
30th June. Two prizes—5000 lires and 2000 lires—will be 
awarded, 

A prosect has been presented to the Dutch States General for 
the execution of harbour works in connection with the omy of 
Makassas, Dutch East Indies, entailing an expenditure of 1,200,000 
florins. 

THE commercial department of the Grand Siberian Railway 
announces that the company is desirous of receiving price lists and 
catalogues—with samples where practicable—of articles of interest 
to the country. All communications on the subject should be 
made to Mr. N. Selikoff, Commercial Department, Grand Siberian 
Railway, Tomsk, Russia, 

A proJECT for the construction of a new network of railways to 
be worked by electric traction in the island of Sicily is at present 
under study. The idea is to connect the interior of the island with 
the north, south, and east coasts. In this way a connection would 
be given between the ports of St. Stephano-di-Canastra and 
Cerranova by a line crossing the island from north to south, and 
attaining at a point near the north coast an altitude of 1500 metres. 
This line would be intersected by two others communicating with 
the east coast at Giardini and Catania—the first poate to the 
north, and the second to the south of Mount Etna. e total 
length of these lines would be about 200 miles. 

Ir is understood that the railway between Moscow and St, 
Petersburg is greatly hampered by heavy traffic, and several pro- 
jects have recently been discussed with a view to improving the 
present state of things. In this connection the Russian journals 
speak of a project of the engineer Kasckine for the construction 
of an electric railway between the two cities entailing a matter of 
98 million roubles, ; 


Tue LiveRPOOL SELF-PROPELLED TRAFFIC ASSOCIATION.—We 
are requested by the secretary to state that entry forms for the 
1901 trials of heavy vehicles at Liverpool are now ready. The 
object of the trials is to provide a means of making a preliminary 
test of types of heavy motor vehicles suitable for haulage opera- 
tions in Lancashire, prior to their being taken over by a Lancashire 
syndicate which will be formed for the purpose of conducting road 
transport between Liverpool and manufacturing towns in Lan- 
cashire. The trials will commence on June 3rd, and conclude on 
June 7th. Vehicles will be divided into three classes, as follows :— 
Class A: Load 14 tons, tare 2 tons, speed eight miles per hour ; 
Class B: Load 5 tons, tare 3 tons, speed five miles per hour ; 
Class C: Load 5 tons, no tare limit, speed five miles per hour. 

INSTITUTION O¥ ELECTRICAL ENGINEERS: BrRMINGHAM Local. 
SEcTION.—The inaugural meeting of this section took place on the 
evening of Wednesday, February 27th, at the University-buildings, 
Birmingham. The chairman of the section, Dr. Oliver Lodge, 
presided. Letters regretting inability to attend having been read 
from Mr. Alfd. Coleman, Capt. Sunkey, and the secretary of the 
Institution, the Chairman said the inauguration of the section was 
due to the efforts of Mr. Henry Lea and Mr. J. C. Vaudrey. 
Mr. Lea, as vice-chairman, and he—Dr. Lodge—had been asked to 
take the presidency for a short time. Mr. Henry Lea explained 
the beginnings of the local organisation, and said that it was 
intended to submit the rules for the consideration of members 
at a subsequent meeting. It was proposed to meet monthly on 
Wednesday evenings. The remaining meetings of the section for 
the current session would probably occur on March 27th, April 
24th, and possibly May 22nd. After a few words from other 
speakers, the Chairman delivered his inaugural address, at the 
conclusion of which he illustrated by a few simple experiments the 
most recent views of the passage of the electric current through 
liquids, solids, and gases, Dr. Lodge also showed the electric dis- 
charge in a Crookes tube, deflecting it with a magnet, and 
observed that that was one of the most extraordinary phenomena. 
They saw there, he said, the nearest approach to the electric 
current itself. Prof. Perry a a vote of thanks to Dr. iets @ 
for his address. He said that he deprecated the tendency in the 
parent Institution to array préfessors and engineers against one 
another, and advocated the cultivation of a spirit of mutual help- 
fulness, as between men whose various endowments must be inter- 
dependent if they were to be fully utilised. Prof. Threlfall 


seconded the proposition, which was carried unanimously. 


Black Sea and the Adriatic. The line would start from Varna, in 
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INSTITUTION OF ELECTRICAL 
ENGINEERS. 


VISIT TO BERLIN, 

We are informed by the secretary of the 
Institution of Electrical ae that the pre- 
liminary arrangements for the Institution visit to 
Berlin, on the initial invitation of the Allgemeine 
Elektricitiits Gesellschaft and of Messrs. Siemens 
and Halske, are now being made. It is proposed 
that the whole party, starting on Saturday, June 
22nd, should break the journey at Hanover for 
one night, visiting installations at that place, 
and should arrive in Berlin on Monday, June 24th. 
In Berlin it is understood that visits will be made 
to the works, among others, of the Allgemeine 
Elektricitiits Gesellschaft and of Messrs. Siemens 
and Halske, as well as to installations of special 
interest. An evening entertainment will pro- 
bably be given by the two firms above mentioned. 
A ladies’ committee will be formed in Germany 
to arrange for the entertainmeni of ladies accom- 

nying members, 

The visit to the city of Berlin will terminate 
on Thursday, June 27th. Members of the Insti- 
tution are, however, invited to take part in the 
meetings and visits of the Verband Deutscher 
Elektrotechniker in Dresden from Thursday, the 
27th, to Sunday, the 30th of June. 

Should a sufficient ber of bers signify 
their intention of joining each group, special 
arrangements will be made with a tourist agency 
to supply to those who wish for them tickets and 
hotel coupons at a special rate for the following 

ties :-_(a) London, Hanover, Berlin, London. 
(b) London, Hanover, Berlin, Dresden, London. 
(e) London, Hanover, Berlin, Dresden, Nurem- 
berg, Frankfurt, Cologne, London. 

The last-named group (r) has been arranged to 
enable members to see the works of Shuckert 
and Co., at Nuremberg, and Lahmeyer and (o., 
at Frankfurt, to which it is hoped visits may be 
arranged. Those extending their visit in this 
way could arrive in London probably about 
July 5th or 6th, 


NOTES FROM GERMANY. 
(From our own Correspondent.) 


In all the iron and allied trades business con- 
tinues extremely limited, and quotations show 
much weakness,’ On foreign account a fairly 
regular trade was done, but there is little or 
nothing gained by securing these orders, they just 
help to keep the mills going. From America ap 
ay for about 1000 t. spiegeleisen is reported 
to have been received, 

There is not the slightest indication of an 
improvement noticeable as yet ; on the contrary, a 
further falling off in prices was felt in some cases. 
English pig iron being offered at much lower 
rates than inland makers ask, many works 
that had not consumed English pig iron for more 
than eighteen years have quite recently been pur- 
ehasing rather heavy lots. Scrap iron is in quiet 
demand, but there is rather a better tone notice- 
able with regard to prices, which may be partly 
due to the fact that the railway administrations 
have resolved not to grant their orders to the 
lowest bidders. Billets and ingots remain very 
languid, and a restriction in output will probably 
take place soon, the finishing works consuming 
less from week to week. The price of M. 97 p.t. 
for steel bars and M, 107 p.t. for billets can hardly 
be maintained ; indeed, sales have been effected 
at much lower rates. 

There is actually no business done in blooms, 
and stocks are very heavy at some works. Bars 
and sheets are in a worse condition than ever 
before ; in Silesia the sheet mills have, here and 
there, tried to carry higher prices where small 
orders were in question, and they have been suc- 
cessful in some instances, but the general tone of 
the sheet trade is exceedingly dull. Bars in basic 
are reported to have been sold at less than M. 110 
pt and iron bars are offered at M. 130 p.t. 
Hoops are dull, and tubes, though a trifle more 
lively than in the preceding weeks, are still sold 
at ruinous prices. Activity at the plate mills may 
be considered as tolerably brisk ; there is an in- 
crease in demand reported from most districts ; 
the heavier sorts are in specially good request, the 
marine requirements being rather heavy, and 
makers are altogether inclined to take a more 
hopeful view of things now. Some works that 
had been holding off until now have finally con- 
sented to join the plate convention, which will 
doubtlessly be prolonged. Common sorts of 
plates in basic are sold at M. 140 p.t., construc- 
tion plates realise M. 5 p.t. more. Boiler plates 
have been fairly well maintained at M. 180 p.t. 
Girders are in very weak demand. For drawn 
wire foreign inquiry has been improving, and in 
all sorts of wire-wove articles a better trade was 
done upon the week ; wire nails, too, are a trifle 
less depressed, and dealers’ stocks have been 
reduced, A regular and brisk activity is going 

on at the machine and locomotive shops. 

There is not much life stirring on the German 
coal market, still the demand for most sorts was 
pretty regular, and quotations remain compara- 
tively stiff. 

The Government collieries of the Saar district 
yielded in February of present year 723,911 t., 
consumption amounting on 715,687 t. During 
the same month last year 724,651 t. were pro- 
duced, while consumption was 727,714 t. 

_ An improving demand is experienced for pig 
iron, billets, plates, and cast steel in Austria- 

lungary, and there was also a better tone felt in 
the girder trade, and the tendency generally is 
much less despondent than in the beginning of 
the year. Last year some of the larger French 
railways sent their representatives to Austria for 
the purpose of inquiring into the general con- 
dition of the Austrian locomotive shops, and the 
result of these investigations has been satisfactory 
to the Austrian shops, heavy orders for joco- 
motives having been placed by the French railway 
administrations. A contract for forty-six loco- 
motives was given to the Wiener Neustadt and 
to the Florillsdorfer machine factory, and 
further orders are expected to be given out. 

The Hungarian wagon shops, which had been 
very weakly occupied for some time past, are 
likely to remain in good activity now, the 
Minister of Commerce having placed orders for 


2000 load wagons with the Hungarian private 
wagon shops, 

t is reported from Graz, in Styria, that notice 
has been given to all the workers (300) in the 
lead and zinc mines of Guggenberg, Peggau, and 
Ravenstein, the working of the mines being con- 
sidered perfectly profitless by the owners. The 
mines are some of the oldest in Styria. 

The shipbuilding firm of Howald, in Kiel, to- 
ether with one of the first bankers in Buda 
esth, is said to contemplate the building of a 
dockyard in Fiume. chiefly for the construction 
of ttleships. The original capita! is to 
amount to twenty million crowns, 

From the Belgian iron market bad accounts are 
— Seven blast furnaces have lately been 
lown out; the general demand is limited to the 
utmost, and there is no prospect of an improve- 
ment in the next few weeks, Quotations are 
naturally extremely weak, and those quoted 
below must be regarded as nominal. Luxemburg 
forge pig No. 3 is quoted 67f. p.t., against 1208. 
p-t. in the beginning of March last year; 
Charleroi forge pig, 60f. and 62f. p.t. against 
120f.; basic, 70f. p.t. against 125f., bars No. 2, 
f.o.b. Antwerp, 130f. p.t. against 225f.; No. 3, 
135f. p.t. against 230f.; girders in iron or steel, 
f.o.b, Antwerp, 120f. p.t. against 210f.; bars 
No. 2, for inland consumption, 135f. p.t. against 
227°50f. in March last year; iron plates, No. 2, 
for export, 140f. p.t. against 225f.; No. 2, for 
home consumption, 156f. p.t. against 225f. ; plates 
in basic, export, 145f. p.t against 260f.; inland, 
160f. p.t. against 240f.; Siemens-Martin plates, 
export, 160f. p.t. against 240f.; the same for 
home consumption, 170f. p.t. against 260f. in 
March last year. 


LAUNCHES AND TRIAL TRIPS. 


TYNEFIELD, stee!] screw ; built by, Tyne Iron 
Shipbuilding Company, Willington Quay - on - 
Tyne; to the order of, J. Ruthven and Co., 
Cardiff ; dimensions, 335ft. long, 48ft. broad, 
27ft. 3in. deep ; to carry, cargo ; engines, triple- 
expansion, 24in., 39in., 66in. by 45in. stroke, 
180 lb.; constructed by, North-Eastern 

arine Engineering Company ; water-ballast fore 
and aft ; trial trip, March 6th. 

LUSTLEIGH ; built by, R. Craggs and Sons, 
Middlesbrough ; to the order of, Bellamy and 
Co., Plymouth; dimensions, 341ft. long, 47ft. 
beam, 26ft., 6in. deep; to carry, 6000 tons of 
cargo; engines, trip!e-expansion, 234in., 38in., 
64in. by 42in. stroke, pressure 180 lb.; con- 
prone | by, Richardsons, Westgarth, and Co., 
Limited ; vessel built under Lloyd’s highest class 
three-deck rule, a cellular double bottom is fitted ; 
launch, March 9th. 


NEREO, turret steamer ; built by, Doxford and 
Sons, Limited; to the order of, Mr. ‘Tomaso 
Cassovitch, of Trieste ; dimensions, 342ft. 3in., 
by 46ft. 6in., by 27ft. 54in.; to carry, 6000 tons ; 
engines, triple-expansion, 24}in., 40in., 66}in. by 
42in. stroke ; constructed by, same builders ; this 
is the sixty-fifth turret steamer built by this 
firm ; launch, March 18th. 


CATALOGUES. 


Bradbury and Co., Limited, Wellington Works, 
Oldham.—Circulara of capstan lathes, drilling 
machines, and universal bench grinding machine. 

Isaac Hill and Son, St. George’s Engineering 
Works, Derby. Illustrated catalogue of Hill's 
patent tlush-:ide cold-sawing machinery, hand 
saws, and hot-sawing machines.—The book is 
well illustrated with wood engravings. 

The Linde British Refrigeration Company, 
Limited, 35, Queen Victoria-street, London.— 
Catalogues A and B, one illustrating and describ- 
ing the Linde system of ice-making and cold 
storage, and the other giving the list of names 
of users. 

Atlas Company, Limited, 38, Leadenhall-street, 
London and Copenhagen. Pamphlet showing 
views of some of the plants recently constructed by 
this firm, including refrigerating and ice-making 
machinery, steam engine and gas engine plants. 
To these views are appended some illustrations of 
the interior of the company’s works. 

Head, Wrightson, and Co., Limited, Thornaby- 
on-Tees. Section 1V., catalogue of colliery and 
mining machinery ; 1901 edition.—This is a highly 
creditable production, containing some admirable 
illustrations of the mines in many parts of the 
world which have been equipped by this firm. A 
prominent feature of the book is the addition of a 
set of standard specifications compiled with the 
view of meeting the ordinary requirements of 
modern practice. 


TRADE AND BUSINESS ANNOUNCE- 
MENTS. 


Mr. A, W. MARSHALL has cancelled his con- 
nection with the Crypto Works Company, 
Limited, of 29, Clerkenwell-road, London, E.C., 
and has joined the firm of Woods and Co, asa 
partner. 


ON the 13th inst. a very interesting ceremony 
took place in the drawing-office of the Works 
Department of H.M. Dockyard, Chatham, when 
the officers and draughtsmen bade gocd-bye to Mr. 
H. Floyd, the assistant civil engineer who has for 
the past three years been in charge of the drawing- 
office. Mr. Floyd was presented with a handsome 
pair of binoculars, subscribed for by the heads of 
the department and the draughtsmen, and anauto- 
graph letter wishing him every success in his new 
appointment, from the clerical staff. 


A DUPLICATE set of carbonic anhydride re- 
frigerating plant has Leen installed at the stores 
of Spiers and Pond, Limited, to replace ammonia 
machines which have done duty for some years in 
the cold storage installation. The machines have 
been supplied by J. and KE. Hall, Limited, of 
Dartford. The installation has been generally 
remodelled, so that each department will have 
its own chamber supplied with cold air by a 
central plant, 


THE PATENT JOURNAL. 
Condensed from ae Oficial Journal of 


Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


7th Mareh, 1901, 


4842. Grip for Arracuinc Picture Frame, R.W. Rosby, 
Swindon. 

4843. Cisterns, J. and R. White, Glasgow. 

4844. Water Vatve, J. Kilpatrick, Glasgow. 

4845. Foor Guarp, F. Leaver, Brighton. 

4846, ee Lenses on Cameras, B. Green, Cocker- 
mouth. 

4847. Apsustinc Centres of Lensxs, B. W. Horton, 
Hythe, Kent. 

4848. Fine Grates, Holland and Co., Blackburn. 

4849. Draw Bencuss, F. . Haskew, London. 

4850. Tent Pore Joitina H. Aston, 
London. 

4851. Patrerns for Retizy Worx, T. Gremme, Char- 
lottenburg, Germany. 

4852. CLosinc Mecuanism for Rives, B. Nadbyl, Char- 
lottenburg, Germany. 

4353. Sprywinc Macuinery, E. Y. Walsh, Eccles, Lan- 
cashire. 

4854. Fasteners for Ropzs and Cuains, W. Ford, 
London. 

4855. Coverine for Carriace Sgat, J. Murric, Glas- 


gow. 
4856. Damp-ResistING Lerrer - sox, H. Pearson, 
London. 
Fastexinc Enps of Boor.acss, L. D. Donald, 
on. 
4858. Tuckinc Macuiyes, C, Welch, Manchester. 
4859. Faucet and Wasuer, J. 8. Horsley, 
London. 
4860. Sasu Fastener, G. H. Smith, London. 
4861. Coats, H. J. Wilson, London. 
4862. PLovens, H. 8. Childs, London. 
4863. ELectro Macnetic Micropuong, W. E. Rossetter, 
London. 
4864. Automatic Detivery Macuing, R. H. Hammers- 
ley, London. 
4865. Cranes, A. J. Boult.—(The Chisholia and Moore 
Manufacturing Company, United States ) 
4866. Hoistinc Apparatus, A J. Boult.—(The Chis- 
a = Moore Manvfacturing Compary, United 
tates 
4867. Encines or Motors, A. J. Boult.—(The Chis- 
holm and Moore Manvfacturing Company, United 
Statics.) 
4868. Switcues, C. W. Scott, London 
4869. a Devices for Pianos, C. Eldred, 
ndon. 
4870. Execrric Courtine for Rartway Cars, C. D. 
Abel.—(Siemens and Halske Aktien Gesellschaft, Ger- 


many.) 

4871. HyprocarBon Enoings, P. M. Justice.—(Electric 
Vehicle Company, United States ) 

4872. Improvep Byg-pass Taps, &c., J. C. West, 


London. 
4873. Hanpvies of Cnitpren’s MalL-carts, F. Bowie, 

ndon. 
4874. for Harrpressers, E. Kanzler, 


ndon. 

4875. Iwprovep Taste Game, W. G. Hodgson, 
London. 

4876. Hanp Brooms, A. M. Clarke, London. 

4877. Guns and Cartripce Carrizrs, F. M. 
Garland, London. 

4878. BottLe Stoppgrs, J. F. Hoyne, London. 

4879. Movutp for Ick Cream Warers, 8. H. Moncton, 


ndon. 
4880. Drivinc Gear for Motor VenIc.es, F. Strickland, 

ondon.. 
4881. SELF-HEATING ImpLeMENTs, G. F. Dinsmore, 
London. ¥ 
1882. AppaRaTus, T. H. Quinlan, 

ondon. 
4883. CuIN-opgRaTING Mecnaniem, A. T. Hughes, 


ndon. 
for Testinc Leatuer, J. E. Kennedy, 


ndon. 

4885. Apparatus for Pressurs, F. Kaeferle, 
London. 

4886. Improvep Screw Proputsicx, J. Fisher, 
London. 

4887. Fixture Boxes for Drapery, J. T. Marsh, 
London. 

4888. Inpicator, W. Eastgate—(C. Schlaberg, 
Germany. 

4889. Pumps, E. Shaw, London. 

4890. Utitisinc Heat of Exnaust Steam, J. G. Calvert, 
London. 

4891. Gas Stoves, W. von Pittler, London. 

4892. ExectricaL Intrerrupters, J. M. Davidson, 
London. 

4898. Purtrrication of Sotutions, H. H. Lake.—(C. 2. 
P. Steinau, Germany.) 

4894. Motor Power Enarnegs, G. Andrews, Liverpool. 

4895. Writine Desks, J. H. Quail, Liverpool. 

4896. ILLusory Device for Stack Perrormers, W. F. 
H. Miehle, London. 

4897. Brakes, J. R. Trigwell, London. 

4898. OsTainrnc COHERENT Mass from ANIMAL MATTER, 
J. Mensik, London. 

4899. OveRHEAD Wires, H. R. Burnett, London. 

4900. Exurpitinc Series of Picrures, L. Breton, 
London. 

4901. Furnace, E. Mublenbein, London. 

4902. Exectric Castes, M. J. P. O'Gorman, London. 

4903. lronine Seams of WeaRING AppaREL, J. K. Bell, 
London. 

4904. ApsusTaBLE SHELF Brackets, C. W. Albert, 
London. 

4905. ARTisTs’EasEts, G. Wright, London, 

4906. Rotary Enornss, H. E. Marr, London. 

4907. Liprary InpicaTors, A. Cotgreave and R. 
Maconochie, London. 


8th March, 1901. 


4908S. PreventiING AccIDENTS on Tramcars, A. W. 
Turner and 8. G. More, Birmingham. 

4909. RenpeRINc Woop Insect Proor, 8. Cowper- 
Coles, London. 

4910. —— Bricks, W. H. Parry, Hagley, Wor- 


cestershire. 
4911. Recorper for Morors, R. F. G. Baxandall, 
Bradford. 


4912. Saw Serrer, J. Mitchell, Leicestershire. 

4913. CanistER Cover Cutter, W. A. Read, Liverpool. 

4914. Apsustinc Bossrns in Szwine Macuiygs, D. C. 
Cooper, Horbury, near Wakefield. 

4915, GENERATING ACETYLENE Gas, T. Rauthmell, 
Stockton-on-Tees. 

4916. Screw Ho.per, T. Whittaker, Oldham. 

4917. Treatinc Mertats, R. A. Hadfield.—(Deury D. 
Hibbard, United States). 

4918, AsHpan for Fire Grates, W. Nicholls, Man- 
chester. 

4919. Mumat-BasTING Appliance, A. Parnell, Wim- 
bourne, Dorset. 

4920. Door-cLosinc Device, J. W. Barnes, Liverpool 

4921. Lamp Brackets, H. F. McGuinness and 8. H. 
Croker, Liverpool. 

C. W. Burton, Brad- 
fo 


4923. ApvEerRTIsING Envecopss, J. T. Driver, Burrley. 

4924. Smatu Arms, W. J. Whiting, Birmingham. 

4925 InvertTep Way, M. Hilton, Man- 
chester. 

4926. Lace Curtatys, G. B. Thorp, Manchester. 

4927. Frame, F. Hulme, Manchester. 

4828. Fuszs for Boxss, P. Mushet and 
D. B. Selkirk, 

4929, W. D. Johnson and Williams, Stockton- 
on-Tees, 


4930. Seat Covers for Tramcars, B. Green, jun., 
for Doors, W. K. Kaye, Brad- 
ord. 


4932 Mxans for Apvertistna, E. Furber, Manchester. 
Scraw A. Peddie, Sunder- 


4934. Sprixc Fricriox J. Anderson, New 
castle-on-Tyne 

4985. Packie Case, 8. A. Wright, Birmingham. 

4936. CLEANING Kwives, R. Garnell, Armagh. 

4987. Burrow A. E. Laing. Leeds. 

4938. — BLE Szat, J.8. Smith and 8. Butterfield 

ord. 

4939. Carriace Wixpow Lirr, J. H. Bailey and 
Phillipson, Manchester. 

4940. Courtine Jornt for Wires, M. Railing 
and G. HL Ide, London. 

4941. InvaLips’ Bep TaBes, J. J. Jack and J. H. Ssith, 
London. . 

4942. PnhoroGrapuic Mounts, A. J. E. Hill, Twicken- 


4943. Brewine, H. A. Hobson and The Concentrated 
Beer Company, Limited, London. 
4944. Vatve Leak Derecror, F. £warbrick, New 


en, 
4945. CyLinpricaL Beams for in 
Macutinzs, A Reavill, m. 


4946. Apparatus for Startine C Jerome, 
London. 

4947. AuTomaTic SuppLy of Marteriats to 
Macuatngs, E. Tilston, Manchester. 

4948. Bzarinos of PeramMULaToR WuEELs, R. W. Allen, 
Birming! 

4949. Ciearers for J. T. Thompson, 


London. 
4950. ComBinED Front, M, E. and R. Poore, 


on. 
4951. AceTYLene Gas Generators, H. Keller and J. 
Knappich, London. 
4952. Games, W. Hills, London. 
4953. Puorocrapaic Suutrer, E. F. Griin, Southwick, 


x. 
4954. AceryLeng Gas Macuings, E. R. Cook and G. F. 
Heusner, London. 

4955. TyPEwRItING Apparatus, E. Melli, London. 

4956. Fastenincs for Evastic Tirzs, W. Jenning:, 
London. 

4957. Lace Fasteners for Boots, M. G. Wood and J. 
B. Bright, London. 

4958, OrntuEnt, W. and F. Patrick, London. 

4959. Hoop for Ranags, J. Mathieson, 
Dendy, and J. Mathieson, jun., London. 

4960. Loapinc PHotocRapHic CamMERas with PLates, 
D. A. Lowthime, London. 

4961. Hanpies for HoLtow-ware Articies, W. E. 
Towers, Birmingham. 

4962. ACETYLENE GeyerraTors, C. E. Stuart, jun., and 
W. Allsopp, Birmingham. 

4963. Grass for Gas Licuts, J. Lane, Bir- 
mingham. 

4964. Cuarcinc Gas Rerorts, C. Carpenter and A. 8. 
B t, London. 

4965. Lasts for Boots, A. Lewis, London. 

4966. Hatr-pins, A. T. Cooper, London. 

4967. Execrrical Merasurinc Instruments, K. 
Edgcumbe and E. I. Everett, London. 

4968. Inner Sores for Boots, F. C. Sewell and The 
“N.L.” Syndicate, Limited, London. 

4969. Manuracture of Fiake Mica, H. C. Michell, 
London. 

4970. Non-conpuctinc Coverincs, H. C. Michell, 
London. 

4971. Distrisutine the AcrvaTine in 
Clarke, Chapman, and Co., Limited, and W. A. 
Woodeson, London. 

4972. Boots and SHogs, E. A. Hulks, London. 

4973. Raitway SIGNALLING, A. Bottom, London. 

4974. Coat Scutties, W. T. Barker, London. 

4975. GLaze-MELTING Furnaces, M. Romer and J. 
Schmidheiny, London. 

4976. Muvers’ Sarety Lamps, E. Simon, London. 

Drawine Tastes, W. Weishaupt, 

sondon. 


4980. Rotter Bearines, J. Meissl, London. 

4981. Rontcen Ray Apparatus, G. Bowron, London. 

4982. Propvuctnc Compressep Gas, F. Hoffmann 
London. 

4983. Jars for Liquips, H. W. Joyce, London. 

4984. CoIN-FREED Mecuanism, G. Haydon, Londor. 

4985. Type-mMaKING Macuinges, P. G. Nuernberyer 
London. 

4986. Ex.ecrric Switcuss and Cut-outs, F. H. Headley 
London. 

4987. Memoria Wreath Covers, J. Lambert, 
Liverpool. 

4988. — Macursgs, A. Bullermann, Liver- 


pool. 

4989. Sewinc Macutnes, C. B. Hunt, H. F. Ainley, 
and W. F. . London. 

4990. Winpow Frames, J. Bienz, London. 

4991. Diccer for Brrrroorts, I. Durieux, London. 

4992. Carryine Guns, &c., H. R. Newburgh-Stewart, 
London. 

4993. Gas CHANDELIERS or Penpants, T. W. Cowan, 
London. 

4994. Fretp made out of Mosaic Bopres, E. Beer, 
London. 

4995. Crapies for CHILDREN, M. Weiszberger, 
London. 

4996. Opgentnc Carriace Winxpows, J. Altrichter, 
London. 


9th March, 1901. 
= ACETYLENE Gas, F. Windham and C. E. Squier, 
ndon. 
Horse G. and J. Dobbs, Crediton, 


von. 
4999. Gas Burner, C. Crosier and D. Robertson, New- 
castle-on-Tyne. 
5000. Harmontums, O. Walcker, Glasgow. 
5001. Dry Seat for Tramway Cars, P. McGregor, 


iw. 

5002. Pozztgs, A. Edwin and H. M. Partridge, Chad- 
well Heath, Essex. 

5003. Guarp for Moorrnes, B. J. Conoley, 

mdon. 

5004. Raistnec Weicuts, M. L. Daley and W. Switzer, 
Manchester. 

5005. Instructive Toys, G. Baty, F. Nadin, and H. W. 
Preston, Stockport. 

5006. PNeumatic Tires for Cycies, H. Wilson, Wolve: - 
hampton. 

5007. Manuracture of ELxectricaL Switcugs, A. 
Watson, Birmingham. 

5008. Box Stapies, C. R. Heckford and H. Bagnall, 
Wolverhampton. 

5009. GarpeN Hose Reets, H. M. Darrah, Mar- 
chester. 

5010. Surecp for Stream Geyerator ComBUSTION 
Cuamper, W. Bruce, T. G. Perkins, and R. H. M. 
Taylor, Liverpool. 

5011. Mgasurine and Mixise Device, J. H. Ross, 
Birmingham. 

5012. Locomotive Sparx Guarp, W. McCaig, Glasgow. 

5013. Ciuss, J. D. Dickson, Glasgow. 

5014. Corp Fastener for Birsp Racks, A. F. Craw- 
ford, 0a. 

5015. Manuracture of Soptum Bicnromatr, F. M, 
D. D., and H. Spence, J. J. Hood, and T. J. I. Craig, 
Manchester 

5016. JournnaL Bearrinos, O. A. Steutermann, Liver- 


pool. 
5017. Barrerties, G. Heidel, Glasgow. 
5018. Gas Exoungs, C. A. Fletcher, Manchester. 
5019. Currinc the Cast in Livotyrz Ma- 


5021. Saw Guipss, G. Burnett, 
5022. Gas and Arr Burner, J. W. B jakey, Bradford, 


| 
| 
| 
| 
| 
| 
| 
| 
London. 
—— 7 4979. Grinpinc MILLs, O. Gaiser, London. 
| 
| 
| 
| | | 
| 
| 
| 
cutngs, C. A. Albrecht, Manchester. 
5020. LatHe R. and W. B. Lang, Glasgow. 
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5023..ComBiyep Arr Compressor, C. Chambers and J. 
D. Prior, Birmingham. 

5024. Inpicatinc TemprRaturE, The Cambridge Sen- 
tinel Manufacturing Company, Ltd., and W. C. D. 
Whetham, Cambrigde. 

5025. ArtiriciaL W. Hiilsmarn, Scarborough. 

5026. Mgasurine Macuryg, F. A. Claremont and J. B. 
Hyde, Manchester. 

5027. Preparinc Cocoa Corn-mgaL, P. Karutz, 
London. 

5028. Hanp Car for Sate of Hor Drinks, P. Karutz, 
London. 

5029. Seats, G. Lohoff, Berlin. 

5030. MANUFACTURING Primina Rissons, K. Tietze, 
Berlin. 

5031. RasErvorrk Pens, R. G. Elbe, London. 

5034. CarsuretTors, F. W. Dalton and F. R. Wade, 


Coventry. 
5083. Laprgs’ Hats, M. Way, Ledbury, 
Herefordshire. 


5034. Hanerxe L. N. Kent, London. 

5035. Frame for Cycies, H. Belcher and Humber, Ltd., 
London. 

5036. Apparatus for Srnagrna Corton, J. K. Tate, 
London. 

5087. Sounp SicNatiinc Apparatus, W. B. Barker, 
London. 

5038. ELecrric Lames, Mance and Nernst 
Electric Light, Ltd., London. 

5039. Praerparinc Conpuctors for Lamps, 

. C. Garrard and Nernst Electric Light, Ltd., 
London. 

5040. Evectric Lamps, C. C. Garrard and Nernst 
Electric Light, Ltd , London. : 

5041. Evecrrtc Lames, J. Swinburne and Nernst 
Electric Light, Ltd., London. 
5042. GLow-Bopigs for Lamps, B. M. Drake, M. 
Solomon, and Nernst Electric Light, Limited, 

London. 

5043. Rops for Lames, L. 8. Powell and Nernst Electric 
Light, Limited, London. 

5044. Toot Hotpsrs, F. W. Taylor and S. Newbold, 
London. 

5045. SKELETON for Pripgs, F. E. Bocquet, 

ondon. 

5046. Terpinrot, G. B. Ellis.—(Société Chimique des 
Usines du Rhdae anciennement Gilliard, P. Monnet, 
et Cartier and P. Genvresse, France ) 

5047. Ostarintnc Pore Hyprocarsons, J. Wetter.— 
Aktiengesellschaft fiir Theer-und Erdol-ladustrie, Ger- 
many ) 

5018. Music Turner, W. Bethell, London. 

5049. CLEANING Corton Sgep, the Farmers’ Company, 

- Limited, and A. Wood, London. 

5050. Grneratinc SureicaL Gaszs, H. Ferré, 


London. 
5051. Automatic Covuptines, H. S. Frampton, 


on. 

5052. Tires, W. E. Jones and W. W. Randall-Jones, 
Lendon. . 

5053. Friourr Weavinc on Looms, P. Bendix, 
London. 

5054. Brakes, T. Newcomb, London. 

5055. ELEecrric-cuRRENT Motors, D. L. Lindqvist, 
London. 

5056. Steam Pistons, E. Berry. Liverpool. 

5057. MecHantsm for Caance Gears, the Motorfahr- 
zeug and Motorenfabrik Berlin Actiengesellschaft 
and E. Moewes, Liverpool. 

5058. Lupricatine Apparatos, the Motorfahrzeug and 
Motorenfabrik Berlin Actiengesellschaft- and H. 
Roth, Liverpool. 

5059. Frreptace, V. Hocquet-Blanch>t, 
London. 

5060. Box Trovs, M. Elb, London. 

5061. Macuings, J. C. Fell.—(The Smith 
Premier Typewriter Company, United States.) 

5062. Switcnes, A. T. M. Thomson and the Thomson- 
Davis Telephone System, Limited, London. 

5063. Batrery AccumuLaTors, T. T. A. Hansen and 
C.C F. F. Petersen, London. 

504. Tires, P. W. Tuliughast and A. T. Vigneron, 
London. 

5065. Connectinc TosuLarR Parts, P. Neye, London. 

5066, AntLINE Inks, H. H. Lake.—(S. Clement, 
France.) 

5067. Water-Tust Borters, J. L. M. A. Reis, 
London. 

5068. Curtain Poirs, G. Chisholm, Bir 

5069. Foorpatts, BE. 8. Soutter, Birmingham. 

5070. Secvatxc Books in Covers, T. De La Rue and 
Co., Limited, and F. A. Corbyn, London. 

507t. Taps and Vatves, A. and T. W. Pullan, 

mdon. 

5072. Securtnc Brusues, R. Haddan.—(Z. 
Rosener, Germany.) 

5073. Game Apparatus, C. E. Randall, London. 

5074. Powxans, A. O. Dowson, London. 

5075. Prayrinc Games with Batis, A. G. Bessemer, 
jun., London. 

76. TREATMENT of J. E. Bousfield. 
—({La Société Anonyme de Produits Chimiques de 
Droogenbosch, Belgium.) 

5077. Device for X-rays, F. de Mare, London. 

5078. ADVERTISING by Lumeyous Parosaect.ons, E. C. 
Lucas, London. 

5079. CoupLine for Sauntinc Porposgs, E. Turpin, 
London. 

5080. Traps for WaTeR-cLosets, H. M. and 8. Jones, 
Belfast. 
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5031. Watcn Atracaments, K. A. Rowbotham, Bir- 
mingham. 

5082. Daivinc Rets, J. McKenny, Dublin. 

5083. Workixc Tramway Ports, W. F. Waddell, 
Glasgow. 

5084. Taamcar Seats, J. W. R. Stewart, Glasgow. 

5085. Agratine and Botriine Beveracgs, J. P. Jack- 
son, Liverpool. 

5086. Star Specrroscopss, T. Thorp, Lancaster. 

5087. ALARM ATTACHMENT for CLocks, D. Mundell, 


5088. Trottgy Heap for Tramcars, J. D. Russell, 
Liverpoo 

5089. SuRveYING InsTRUMENTS, J. B. Le Maitre, Rohais, 
Guernsey. 

5090. Nosgpacs for Horses, W. Ellis, Liverpool. 

5091. Sprinc Tree for VenicLe WHEsLS, H.C. Simpson, 
Birmingham. 

5092. Fenper Cores and AsH-pans, W. J. Lawrence, 
Birmingham. 

5093. Apparatus for Paper Puup, J. White, 
Glasgow. 

5094. CLeartnc Gas Pipes, G. C. Trewby and A. 8. 
Biggart, Glasgow. 

5095. Matt-carTs for CHILDREN, T. and W. Powles, 
Birmingham. 

5096. Frre-cLay Frenper for Gas Stoves, W. J. Beck, 
Harrogate. 

5097. Sarety Locks, J. Ostertag, Berlin. 

5098. TERMINAL FittTines, G. H. Nisbett, 
Liverpool. 

5099. Topacc> Pree CLeaners, W. G. Hall, London. 

5100. Dravonr Exctuver, J. R. Catling, Leeds. 

5101. Wrxpow Butyps, H. Guise, London. 

5102, Waepinc Mitts, G. Hill and J. K. Fielding, 
London. 

5103. Pneumatic Tire for V. Wood, Man- 


chester. 
5104. Icgp Water Jue, J. E. D. Colby and L. Fiore, 


London. 
5105. FrRacTIONAL DISTILLATION APPARATUS, H. Miller, 


5106. InstruMENT for TAKING Sounpines, E. E. Wigzell, 
mdon. 

5107. Screentne Apparatus, R. W. Jessup and F. H. 
eelan, Londor. 

5108. Distarsotine Ort on Water, F. M. Norris, 

Rangatikei, North I«land, New Zealand. 
5109. Roorrye Botipines, J. D. Fulcher, London. 
5110. _ Lock, A. L. Elliston and C. Roberts, 


Cardiff. 
5111. Wacon Axtg, G, Greite, London. 


5112. Recisrerinc Apparatus, &c., Matthesius, 
ndon. 

5118. Macuine for Mats, O. Kunkel, 
ndon. 

5114. Cycte Sarery Lock, E. Smith and F. Posse, 


ndon. 

5115. Revotvinc Paper CyLinpERs of TYPEWRITERS, 
J. Paulukat, London. 

5116. Winpow C. Schnier and G. Miiller, 
London. 

5117. Vacuomortive, F. and H. Miisehen, London. 

5118. Cootine Liquip, E. J. Clubbe and A. W. Southey, 
London. 

5119. Steam Morors, E. J. Clubbe and A. W. Southey, 
London. 

5120. Winpow VentiLaTion, F. W. Dalton, London. 

5121. Insutatinec Strips, P. M. Justice.—(The Erie 
Exploration Company United States.) 

5122. Ore Concentrators, The Wilfley Ore Concen- 
trator Syndicate, Limited.—(A. R. Wildey, United 
States.) 

5123. Topacco Pipgs, M. D. Rucker, London. 

5124. Draw-pLate Ovens, H. Heaton, London. 

5125. Prorective Seat Covers, H. é. T. Glazebrook, 


ndon. 

5126. Rotary Exoines, W. Bethell and A. J. Fippard, 

London. 

51:7. Lirgocrapaic Printina, A. J. Boult.—(J. W. 0. 
Hoppert, Germany.) 

5128. Nicut-Licuts, J. W. Pearson, London. 

5129. Motions, J. Vaughan-Sherrin, 

ndon. 

5130. Ow Encryes, J. Vaughan-Sherrin, London. 

5131. Basket, C. M. Merritt, London. 

5182. Winpow Fasteners, B. R. Reed,- London. 

5183. Licurine and Heatine, W. P. Thompson, Liver- 


pool. 

5184. Conpuirs for Evecrric Castes, C. A. W. Hult- 
man, Liverpool. 

5135. Boox-sicnatuRE GaTHEeRERS, W. A. La Sor, 
Kingston-on-Thames. 

5136. Propuctnc ComposiTE ELEcTRO-PLAaTES, W. C. 
Clouse, Kingston-on-Thames. 

5137. Wine, E. Stone, London. 

5138. Butron-HoLe Macutnery, F. Simmons, London. 

5139. Hotpers for Dritis, L. Worthington and J. 
Soar, London. 

5140. Panoramic PHoTocGRAPHIC Cameras, D. H. 
Houston, London. 

5141. Benpinc Parintine Piares, G. C. Marks.—(The 
Campbell Printing Press and Manvfacturing Com- 
pany, United States ) 

5142. Ink-weuis, A. E. Moore, London, 

5143. Roap-sweepine Macuings, A. E. Clark, London. 

5144. Pastenrne Srups, L E. Butcher, London. 

5145. OzoniseR, MepicaL Cort, and Lamp, The Elec- 
tric Ozone Syndicate, Ltd., and R. F. W. Smith, 
London. 

5146. BinocutarR Prism Teescoprs, C. P. Goerz, 
London. 

5147. OcuLaR ApvusTMENT of TeLEescopgs, C. P. Goerz, 
London. 

5148. GRINDING and Po.isuinc WHEELS, D. B. Hyde, 

di 


5149. ENRICHING LIGHTING with OxyagEn, F. Dannert, 
London. 

5150. Cirps for HoLpinec Papsrs, T. Lawrence, London. 

5151. Berpers for Strincep Instruments, KE. Glaesel, 
London. 

5152. Steam Enaryes, L. E. Krotz and R. Schindler, 
London. 

5153. Sewinc Macurngs, E. O. Blackwell, J. S. Irvine, 
and F. Baker, London. 

5154. Iypicatina Levert of Water, H. A. Cutler, 
London. 

5155. ExpLosion Enatngs, M. Foidart London. 

5156. CarsurgEtrers for Motors, M. Foidart, London. 

5157. TRaNnsPaReNT Panes, F. A. Jumeau, London. 

5158. Evectric INCANDESCENT Lamps, J. W. T. Cadett, 
London. 

5159. Music Turyers, J. Talbot, London. 

5160. Mgasurtne Gas, E. Tatham, London. 

5161. Toots for Broacuine Cuatn Liks, G. G. Howe, 
London. 

5162. for Datvinc Crarns, G. G. Howe, London. 

5163. Cuarns for Conveyors, G. G. Howe, 
London. 

5164. for Ispuction Corts, J. Carpenter, 
London. 

5165. EvectricaL Switcues, Siemens Bros. and Co., 
Limited, and M. Hird, London. 

5166. Biast Furnaces, J. Kennedy, London 

5167. Fast Douste CoLour Lakex, O. Imray.— Fa:b- 
werke vormals Meister, Lucius, and Briining, Germany ) 

5168. MANUFACTURE of INDOPHENOLTHIOSULPHONATES, 
O. Imray.—(The Society of Chemica! Industry in Basle, 
Switzerland.) 

5169. Arms, F. R. von Mannlicher, 
London. 

5170. PHotocrapuHic Lensgs, H. L. Aldis, Londo n 
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5171. Non-tnpuctivge Resistances, W. Du B. Duddcll 
and T. Mather, London. 

5172, Device for Sw.tcues, G. Charlton and 
W. E Barton, Leicester. 

5173. Toy, J. H..Bowes, Elland, Yorks. 

5174. Cingmatocrapus, F. and L. Hopkinson, Don- 
custer. 

5175. SeLr-LuBRicaTING PuLtey, R. M. Tyrer, St 
Helens. 

5176. Bortna Toots, J. Spiby and G. E. Parkes, 
Sheffield. 


on-Se2. 

5178. Brakes for Cycies, J. Hines, G ow. 

5179. Brackets for Cornice Potes, J. and W. T. 
Robertshaw, Manchester. 

5180. Exceytrics for Steam Ewnotnes, O. P. Holt, 
C. M. Donovan, and W. F. Norton, Glasgow. 

5181. AvuTomaTicaLLy CounTiING Pits, H. Burkin- 
shaw, Derby. 

5182. Latue Brps, A. Darling and A. Sellers, Bradford. 

5183. Brakes for RaiLway Wacons, R. Mackenzie, 

5184. Inpicator, B. P. Ekberg, Glasgow. 

5185. Ropper ArTIcLEes, H. Wilson, Wolverhampton. 

5186. to Brusues, W. J. Tranter, 
Birmingham. 

5187. CoupLine for Pipes, H. Hollingdrake and 
T. Bell, Stockport. 

5188. Srgam Conpensep, S. Rose, Portsmouth. 

5189. CyLinpers of Motors, W. J. Crossley and J. 
Atkinson, Manchester. 

5199. Cutmyey Ports, J. F. Inglis, Glasgow. 

5191. Gear for Cycies, J. Nolan, G 

5192. for Rattway Wacons, J. Wood, 
London. 

5198. CycLe Lamps and Bg J. Jackson, Coventry. 

5194. GRamopHones, O. Sansome, Burnley. 

5195. Tapves, J. Plucknett, London. 

5196. Pipe Cleaners, H. W. D. Dunlop,. Dublin. 

5197. Corset Fastener, J. Britnell, London. 

5198. GLopg Hoipgers for Gas Lamps, T. W. Maddox, 
Birmingham. 

5199. OvutTpoork Sgats for Tramcars, J. Gundall, 
London. 

5200. Vatves for Cy.iinpers, H. 8t. J. Durn- 
ford and W. H. Scholes, London. 

5201. Lasts, J. C. Iredale, Birmingham. 

5202. Macazing Guy, J. M. Linsdell, Woodford-green, 
Essex. 


5203. Topacco Pouca, C. L. M. Pietroni, London. ‘J 


5204. ENAMELLING Surraces of MaTeRiaLs.—(C. 
Waterman, United States.) 

5205. Trowg. for PLasrerers, A. Patchett, London. 

5206. Brake, G. Hatchett, jun., Birmingham. 

5207. Merat-castinc Apparatus, A M. Clark.—(The 
‘aan Chemical Company, Incorporated, United 
‘tates. 

5208. Macutnes, D. A. Hedsley, London. 

5209. Carrigr, D. n, 

5210. Enygetopss, C. Walker, London, 


5211, for Encinges, H. W. Gabbett-Fairfax 
and C. Brown, London. 

5212. Carrripogs, H. W. Gabbett-Fairfax, London. 

5213. Puonoorapus, T. H. Stevens, London. 

5214. Smettina Process, C. E. Manton and J. W. 
Rayfield, London. 

5215, SuPERPHOSPHATE, R. Burnard, 

mdon,. 

5216, Friction Ciurcn, C. O. Carlson, London. 

5217. for Cycies, J. W. Smallman, Nun- 
eaton, Warwickshire. 

5218. MeasuRING of Vassets, G. H. Hughes, 
London. 

5219. PortaBLe DistiLuine Apparatus, J. Kirkaldy, 
London, 

5220. Execrric Birotar Dicator, C. L. Mosher, 
London. 

5221. Maxine Cigarettes, A. H. Randall, jun., and 
P. C. Hartou, London. 

5222. BILLHEaD and PostaL Wrapper, R. B. Hay- 
ward, London. 

5223. RenovaTinc Piayinc Carps, E. 0. Mockel, 
London. 

5224. StipiInc Door Hanagr, W. P. Thorapson.—(The 
Perfect Sliding Door Company, ——.) 

5225. Apparatvs, T. Molinard, Liver- 


poo! 
5226. aed Burvyers, H. Rostin and 8, Szubert, Liver- 


pool. 
5227. ARRANGING ELectricCasiss,C. A. W. Hultman, 
Liverpool. 
5228. CigaR and Cicaretre Howpers, T. Fiedler, 
London. 
5229, Borer Civaner, C. 8. Garrigus and P. C. Madi- 
son, London. 
5230. Liresoat, R. D. Mays, London. 
5231. of Exe.osives, J. V. Skoglund, 
ndon. 
5232. Recoverinc By-propucts from CoKE-KILN Gas, 
W. Heinemann, London. 
5233. for Cutinary Purposes, A. Dahringer, 
mdon. 
5284. Stace S. F. Prest and J. W. Cabot, 


mdon. 

5235. Treatment of Buircminovus Fue, P. Naef, 
London. 

5236. RING - SPINNING Macuines, P. P. Craven, 


ndon. 
5237. Linotypgs, W. H. Lock and M. H. Whittaker, 


ndon. 

5238. FricrionaL Nest Grarino, W. H. Lock and P. 
C. Lawless, London. 

5239. Oxipr of Curomium, W. H. Wheat- 
ley.—(The Clyde Chemical Compa y, Ltd., Nvw South 
Wales.) 

5240. Preparation of OxyoENATED Water, P. L. 
Hulin, London. 

5241. Gas Firtine, Thorn and Hoddle Acetylene Com- 

y, Ltd., and F. 8. Thorn, London. 

5242. Botries, E. T. Evans, London. 

5243. Arn Compressors, J. Stumpf, London. 

5244. Por Lips, C. Frisch, London. - 

4245. Doors, G. R. Ousey.—(The Globe Wernicke Com- 
pany, United States.) 

5246. Apparatus for Dryinc Hair, H. Sonnen, 
London. 

5247. Evectric Swircs, A. G. Bloxam. — (Heliss 
Blectricitéts Actien Gesellschast, Germany.) 

5248. BunpLING ComMBUSTIBLE MaTERIAL, T. Newton, 
London. 

5249. Traction Enarngs, A. B. Greig, London. 

5250. Traction Enorngs, A. B. Greig, London. 

5251. Winpino Action for Stgam Exoryes, C. Burnett, 
London, 

5252. Prantmeters, B. W. Bryan, London. 

5253. Dayine Bricks, R. Lindemann, London. 

5254. CycLe-privinc Mecuanism, G. C. Marks.— 
(Cyrille Lagarde and Henri Trépreau, Franc .) 

5255. Sewer Ventitation, G. P. Hellman, London. 

5256. Matcugs, W. Majert, London. 

5257. Covertnas for Bras, B. Jacquart and J. 
F. Booraem, London. 

5258. Gas Lieut Appiiances, W. T. Sugg, London. 

5259. Srurrinc-poxes, G. C. Marks.—(/. Landaver and 
F. Bloch, Austria.) 

5260. APPARATUS fur REGISTERING Timk, A. C. Krause, 
London. 

5261. Foop Prarraration, J. Offenbacher, London. 

5262. Envevopss, F. Garrett, London. 

5248. IspicaTors, A. Wright and The Reason Mann- 
facturing Company, Limited, London. 

5264. ExpLosive Cuarcss for Guns, R. W. Scott, 
London. 

5265. RecoveRinc Paecious Metats, J. F. Webb, J. 
E. Lilley, and J. Chapman, London. 

5266. for J. C. Ruck, 

ndon. 
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5267. RancE-Finpers, G. Forbes, London. 

5268. Recisrerine Tap, E.W. Hughes and L. Campbell, 
London. 

5269. Carmygy Cow , E. G. Wright, Guildford. 

5270. PLouen, M. L. Roberts, Kingston-on-Thames. 

5271. DetacHina ANIMALS from VEHICLES, T. Sandera, 
Kingston-on-Thames. 

5272. Press for Stop sinks, E. W. Leigh, Stoke-cn- 
Trent. 

5273. Hoox for Weartnc AppargeL, H. M. Nicklin, 
Birmingham. 

5274. Spinnino of Frax and Hemp, J. Livingston, 

iw. 


Glasgow. 

5275. PAPERHANGERS’ PastesoaRD, T. H. Morgan, 
Stcckton-on-Tees. 

5276. Suear-BinDING Apparatus, W. Thomson, Glas- 
gow. 

5277. Pipes, J. Pearson, Glasgow. 

5278. CyLinpER Parintinc Macuiyes, J. MeMurchy, 
Glasgow. 

5279. Drivine Betts, W. W. Hebblethwaite, Halifax. 

6280. ApsusTABLE Bep, G. Bates and R. H. Speak, 
Halifax. 

5281. Seats, H. Akeroyd and W. W. Wray, Bradford. 

5282. Rotary Fans, R. Robi Manchest 

5233. Dosstgs, R. H. Place, Halifax. 

5284. Fry-pan E. Stevens, Birmingham. 

5285. Movutprsc Macuriyery, C. W. Coleman, Man- 
chester. 

5286. MasHinc Macuryges, W. Ramsden, London. 

5287. PorTaBLe S. Biggs, Frome. 

5288. Berarines, W. Houldsworth, Man- 


chester. 

5289. Launcuinc Suips, W. Hudson.—(Z. Young, 
Italy.) 

5290. Bicycies, J. Aylward. Coventry. 

5291. AuToMaTic Fastener, G. Gunner, London. 

5292. Guarp Wire Prorxction, E. W. Cowan, A. Still, 
and T. L. Miller, Manchester. 

5293. Licutine Gas Lamps, J. O. Macnab, Glasgow. 

5.94. Sream Generator, H. Kroger, London. 

5295. Torr Matrix Pucp for Strreoryrino, E. Sander, 
W. Migula, and R. Krafft, Karlsruhe, Baden, 
Germany. 

5296. T. R. Ellison, Liverpool. 

5297. SiIncLE- TRIGGER MecHanism, C. I. Annan, 
Glasgow. 

5298. GuarpInG a CircuLaR Saw, C. E, Faunt, Don- 
caster. 

5299. MeTaLiic Packinc O. Isherwood, 
Lancaster. 

5300. TaBLE, J. McEwen, Exeter. ; 

5301. Exastic Tires, G. Ruini and L. Zucchini, 
Manchester. 

5302. Swivet Racks, H. Palmer, Macclesfield. 

5808. AUTOMATIC DisTRIBUTION of J. P. 
Wilkinson, Manchester. 

5304. SELF-FREDING EyéLeTING Macutnegs, A. W. Bull” 
and the British United Shoe Machinery Company, 
Ltd., Leicester. 

5305. E. Volkers, Gorlitz, Germany. 

5306. Picxino-ue Positive ELecrric Pressure, R. C. 
Sayer, Bristol. 


SELECTED AMERICAN PATENTs, 


From the United States Patent-office Oficial Gazette, 


662,127. ArPARATUS FOR MANUFACTURING FLaNagp 
ror Borers, F. L. Lane, Leeds, Eagland,— 
Filed August 11th, 1899. 

Claim.—(1) In an apparatus for producing reverse 
flanges on a flue already formed with a tube-plate 
flange, a flange presser and a reverse flanging die 
rigidly connected together and combined with a 
former having a central block or retainer adapted to 
enter the end of the flue, and means for imparting 
relative movement to said parts, as set forth. (2) In 
an apparatus for a flanges on a flue 
already formed with a tube-plate flange, the com. 
bination of a fixed bed, a former secured thereon and 
carrying a central block or retainer adapted to entey 
the saw | of the flue, a crosshead movably supported 
above said former and having rigidly attached thereto 


a flange presser and reverse flanging dies, and an in- 
verted hydraulic ram connected to the underside of 
said bed and having its plunger provided with a cross. 
head or frame that is connected to the first-mentioned 
crossheai or frame, as set forth. (8) For producing 
reverse flanges on a flue already formed with a tube- 
flange plate, an apparatus comprising a bed 1, a 
former 2 secured thereon, a central retainer 3 adapted 
to enter the end of the flue, a crosshead or frame 4 
connected by rods 5 with a lower crosshead 6 secured 
to the plunger 7 of a hydraulic ram 8 attached to 
the bed, and flanging dies 9 and a flange presser 10 
secured to the underside of the crosshead or frame 4, 
as set forth. 


682,395. Centrirvcat Fan orn Pump, S, C. Davidson 
Belfast, Ireland.—F.led Se tember 21st, 1898, 
Claim.—A centrifugal fan or pump, comprising 4 
rotary member having numerous elongated blades 
arranged lengthwise in approximately axial direction, 
and in substantially drum form, so as to inclose within 
them a relatively large and practically unobstructed 


intake chamber, and in t section arranged, 
relatively tu the axis and direction of rotation, to 
carry the fluid with them rotatively and discharge it 
tangentially, and a means for so mounting said rotary 
member as to permit the tangential escape of the fluid 
discharged from said blades. 


662,399. EVAPORATING APPARATUS, 
E. J. Duff, Liverpool, England.—Filed Felnwary 
13th, 1900. 

Claim.—In multiple-effect apparatus for evaporating 
brine, the combination of evaporating chambers 
arranged side by side in groups of two, or more, legs, 
for the deposit of salt, from each group meeting in 
one boot of anelevator common to both, or all, of the 


\ 


said legs, tubes for the circulation of brine, a belt 
surrounding the tubes into tbe 
passes, pipes or passages, one leading from the top © 
each svapaeiene chamber into the belt of the next 
succeeding evaporating chamber, and means for feed- 

ti bers separately with brine, 


| 


5307. Frame for Mosquito Nertine, H, Wright, 
Liverpool, 


ing the evap ng 
substantially as hereinbefore described, . - 
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5177. Tug Younc Arcuirect, C. J. Ball, St. Leonards- 
[662,399] 
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SOUTH STAFFORDSHIRE MOND GAS SCHEME. 
No, I. 

Tur feature which distinguishes the Mond gas from 
other ‘‘ producer "’ gases is that, first, about 70 per cent. of 
the nitrogen present in the coal can be recovered by 
washing the gases, this being obtained in the form of sul- 
yhate of ammonia; and, secondly, that from ordinary 
Fituminous slack, costing only 6s. per ton, is obtained a 
gas sufficiently clean to be employed in driving gas 
engines. This gas is about equal in calorific value to the 
Dowson gas generally used in large gas engines, which 
can, however, be made only from coke or anthracite, cost- 
ing in the Midlands two to two and a-half times as much 
per ton as the rough slack of the district. 

The recovery of ammonia from gas is, of course, not 
new; it is recovered regularly in the manufacture of 
illuminating gas, as also from the Scotch or other blast 
furnaces working on coals sufficiently rich in nitrogen to 
justify the expense of the Lo needed for its recovery. 
It has also been recovered from the gases given off by 
ordinary gas producers, such as are used for driving the 
open-hearth furnaces in steel works, but the cost of the 
plant in the latter case did not justify its employment, 
and we believe there are at the present moment very few 
such plants at work. 

The amount of ys coy obtained by all these processes 
runs from 20 lb. to about 23 Ib. of ammonia per ton of 
coal burnt, whereas in the Mond process as much as 90 lb. 
of sulphate may, it is said, be recovered per ton gasified. 
This enormous yield is obtained by passing 2} tons of 
steam through the producer for every ton of fuel made 
into gas, the steam keeping down the temperature of 
combustion, and so preventing the destruction of the 
ammonia. The fuel needed to generate this steam 
amounts to 4°83 cwt. per ton of slack gasified, so that 
the total cost of the fuel, at 6s. per ton, is 7s. 5d. The 
cost of working the process, including repairs and main- 
tenance, is 3s. 6d. per ton gasified. Mr. Rollason said at 
Dudley that the cost of the plant to burn this amount per 
hour is £10,000; so that, if working for 7000 hours per 
annum, charging 5 per cent. for interest and 5 per cent. 
for writing off the capital, the charges under this head 
would amount to 2s. 10d., or a total cost of 13s. 9d. per 
ton gasified, less the value of the sulphate recovered, 
which, at the present price of £10 per ton, is worth 8s. 

If vast quantities of ammonia are thrown on the 
market, to what extent will the price be affected? 
If we are not mistaken, this material once fetched as 
. much as £22 per ton, but when the Scotch blast furnaces 

took to making it its price at once fell to £14 per ton, 
and it has been as low as £8 per ton. As to the possi- 
bility of finding an extended market for it, opinions are 
somewhat divided; some dealers in. artificial manures 
consider that very much greater quantities could be sold 
were it obtainable, but such opinions must be necessarily 
more or less speculative. 

As coals may vary widely in the amount of nitrogen 
contained in them, the question oceurs whether the local 
coals are suited for the purpose of the Mond process. 
This is an important point, as we hear that a Mond gas 
plant installed in Lancashire has done practically no 
work, because the coals in its immediate vicinity are 
deficient in nitrogen. Dr. Mond, in his works at 
Winnington, is using a coal containing 1°29 per cent. of 
nitrogen, and has experimented with coals containing 
from 1°2 to 1:6 per cent. The South Staffordshire coals 
contain from 0°90 to 1:1 per cent., and the North 
Staffordshire coals from 1-8 to 1°6 per cent. This want 
of nitrogen in the South Staffordshire coal is the reason 
why attempts have not been made to recover ammonia 
from the gases of the blast furnaces in that district, 
although the process is being successfully worked by 
Messrs. Heath at their furnaces in North Staffordshire. 

Lunge, in the “ Distillation of Coal Tar,” gives the 
following as the average amount of nitrogen found by Dr. 
Tidy in various coals :— 

Per cent. “ nitrogen. 


Wales 91 
Lancashire 1°25 
Newcastle 1°32 
Scotland 1°44 


The coal used at Winnington, according to Mr. 
Humphrey, has the following analysis :— 


Per cent. 
Volatile matter—exclusive of carbon—driven cff at 

a temperature of 100 deg. Cent., by difference... 14°66 


100°00 
With a calorific value of 13,000 British thermal units. 
_ The analyses of a number of specimens of boiler slack 
in the Black Country give :— 


i Per cent. 
Moisture... 5 toll 
Nitrogen... 0°90 to 1°10 
Carbon—fixed 40 to 55 
Sulphur... 03 to 07 
Volatile matter ... 28°6 to 38°7 


Calorific value 10,CC0 to 12,000 B.T.U. 

_The Mond process recovers about 70 per cent. of the 
nitrogen in the fuel, and is so dependent for success on 
its sufficiency that it would be satisfactory to know that 
the local coals contain as much as is necessary. The 
quantity of gas made from one ton of slack by the 
Mond process varies between 140,000 and 160,000 
cubic feet per ton of fuel gasified, and about 80 to 
85 per cent. of the calorific value of the gasified fuel 
18 present in the gas, from which it would seem, as 
pointed out by one speaker at the Birmingham meet- 
ing, that if 140,000 cubic feet of gas are sold to the 
consumer at 8d. per 1000, containing 80 per cent. of the 
heating value of the fuel, he would be paying 43s. 9d. for 
the heat contained in a ton of common slack worth 6s, 


per ton. It seems clear, therefore, that it would be too 
costly to use the Mond gas in ordinary heating furnaces, 
particularly when the common steel works producer is 
already available, and will make from the same slack 
approximately the same number of cubic feet of a gas 
having nearly the same calorific value per cubie foot at a 
cost, all told, of about 3d. per 1000 cubic feet; a gas, more- 
over, distinctly superior for such uses to any gasfrom which 
the hydrocarbons have been removed by washing. 
Hydrocarbons greatly increase the practical heating 
power of any gas, by imparting to it that long yellow 
tlame which is so valuable as a radiator of heat; and it 
was their absence which rendered water gas so inferior to 
common producer gas for use in steel-melting furnaces as 
to cause a discontinuance of its use in one large steel 
works in the North: We know of no steel works in this 
country, and only one in Germany, which is now using it 
for melting, although the gas, on account of its cleanli- 
ness, due to the absence of these tarry matters, is used 
for other purposes—such, for instance, as welding—in 
several works, both in this country and abroad. Any gas 
so high in hydrogen as water gas and Mond gas burns 
with a short, intensely hot flame, useful where local 
heating only is desired, but not desirable in a large 
melting or heating furnace; such agas rapidly destroys the 
rts of the furnace, through which the gas enters, but 
eing inferior in radiating power to common producer gas, 
does not maintain a uniform temperature over the whole 
hearth, the parts furthest removed from the place where the 
gas is admitted being comparatively cold. The inferiority 
of gases for melting purposes when deficient in luminosity 
was so well known that Brunner, Mond and Co. put downa 
small open-hearth steel-melting furnace at their works in 
1895 to test the power of their gas in this respect, the furnace 
being worked for them by Mr. Darby of the Brymbo 
Steel Works, who got forty-one charges out of the furnace, 
but so far as we can learn neither his nor any otber steel 
works have as yet put down a Mond plant, although the 
saving to be got by its use is apparently so considerable. 

Many people suppose that gas firing must necessarily 
be more economical than the use of solid fuel, and actual 
experience shows that generally a somewhat less weight 
of fuel is used if the fue] is first gasified, but the chief 
economy of gas firing is found when small coal can be 
used in a gas producer in place of the dearer large coal on 
a grate. 

The amount of air over and above that required for 
combustion may be less when gas is employed, so that 
the percentage of carbonic acid which escapes in the 
waste gases from gas-fired boilers may rise to 14 or 16 
per cent., whereas in boilers fired by hand it rarely 
exceeds 10 per cent., showing more perfect combustion in 
the former case ; the result is an economy of 8 or 10 per 
cent. above the firing of the boiler by solid fuel, while with 
careful working by skilled experimenters this has been 
raised to. 20, and even 25 per cent., under favourable con- 
ditions. _But coal used in gas producers, though small, 
ought to be screened to remove dust, while the common 
grate will burn almost any fuel down to absolute dust, if 
a blast is employed, so that in the case of boilers the 
additional cost of the fuel and the extra first cost of the 
gas producers neutralise any saving in the actual weight 
of fuel consumed. 

The result of gas firing in other cases shows somewhat 
sitnilar results. Take, for instance, the firing of foundry 
stoves. Figures were published some time back by the 
maker of a well-known gas producer, showing a consider- 
able saving by the use of his producer when employed 
for firing the stoves of a large foundry in the North. 
Doubtless the economy was obtained ; but on the other 
hand we have known stoves of about the same size fired 
directly by fuel for less cost than the figures given in 
this case of gas firing, and we can mention a works not 
very far from those named in which producers were put 
down for firing foundry stoves, and their use was dis- 
continued as being more extravagant than the use of the 
solid fuel. The same thing applies to re-heating and 
annealing furnaces driven by gas, which use nearly as 
much fuel as those fired direct, but the gas-fired furnaces 
cause much less oxidation of the material heated in them, 
due to the possibility of keeping a reducing instead of an 
oxidising flame in the body of the furnace itself. The 
use of gas fuel in puddling furnaces is that which will 

robably appeal most to the South Staffordshire district. 

he common coal-fired puddling furnace uses about 
26 cwt. of fuel per ton of puddled bar made; the Pietzka 
furnace, used on the Continent, in which the pig iron for 
one charge is heated by the waste gases from another, 
reduces the consumption of fuel to 18:2 cwt. when fired 
by solid fuel, or 8°4 cwt. when fired by gas, from which 
it would seem that it is possible to effect an economy of 
one-half of the fuel by utilising waste heat, and rather 
less than one-third by the simp!e substitution of gaseous 
for solid fuel. Other methods of partially heating the 
incoming air by the outgoing gases have been known to 
reduce the consumption of the ordinary puddling furnace 
from 26 ewt. to 18 ewt., while furnaces provided with 
regular Siemens regenerators, of which one or two are at 
work in South Staffordshire, have worked with a con- 
— as low as 8 cwt. or 9 cwt. of fuel per ton of 
puddled bar, but the much greater first cost of these fur- 
naces—£800 to £400 the double furnace, as against £70 
each for the common furnace—and the much greater 
expense of the repairs to the gas furnaces, have caused 
their employment to be very limited, while the men do 
not take kindly to them. 

It must also be remembered that though the consump- 
tion of the ordinary puddling furnace is 26 cwt. per ton, 
there is sufficient heat obtainable from the waste gases to 
raise the steam used in driving the engines about the 
works, which would not be available in the case of furnaces 
fitted with regenerators, so that the consumption due to 
— may be regarded as only about half of the actual 

urnace consumption. The chief economy in puddling 


has been due to the use of small coal driven by a blast, 
instead of the large coal at one time exclusively used for 


this purpose. 


The real value of gaseous fuel is best shown in the case 
of the Siemens melting furnaces, yet even there the 
economy is only due indirectly to the gas, because with 
fuel regenerators may be employed, whereby the .waste 
heat which would otherwise pass up the chimney -is 
caught in the regenerator, and returned -to. the furnace 
when the gas is reversed; yet even: in this case the- 
saving is far less than might have been anticipated. To 
melt steel in crucibles in the common coke naces, 
employed in Sheffield requires from three to three and a- 
half tons of coke per ton of steel melted, whereas Siemens. 
gas furnaces doing the same work use from one and a-half. 
to two tons of slack—of course there is considerable saving, 
due to the difference in the price of slack and of melting 
coke, which costs per ton three or four times as much as 
slack, the larger part of the economy being due to the use 
of a cheaper fuel. In firing gas-retort settings provided 
with recuperators the saving of fuel does not amount to 
more than 50 per cent. by weight, really due to the re- 
cuperator, rill not properly to the gas fuel, although 
much more uniform heats are obtained with the gas, 
Many of the exaggerated ideas as to the economy of gas 
firing are due to the extraordinary success of the Siemens 
furnace —an exceptional case, seeing an exceptionally 
high heat is required, unquestionably unobtainable by 
any other method than the use of gas fuel. It would. 
seem, then, that there is small chance of the supply of 
the Mond gas at anything like 2d. or 3d. per 1000ft. to” 
the ironmasters of South Staffordshire, for heating their. 
furnaces in the manner suggested by one speaker at the 
meeting in Birmingham. 


FRENCH NAVAL STATIONS. 


Tue French have cheerfully submitted to enormous 
sacrifices in order to provide themselves with a new navy 
which, in the course of a decade, has been transformed 
from a heterogeneous collection of vessels of doubtful 
utility to a formidable and well-appointed fighting 
machine. They have been so anxious to get their ships 
that they were at first inclined to overlook the means by 
which they would be able to make use of them. As 
millions after millions have been voted by the country’s 
representatives for naval constructions, it might have 
been thought that France was coming to an end of her 
resources, and would scarcely be in a position to provide 
the money for equipping her ports and creating naval 
bases for a fleet which had so enormously outgrown its 
accommodation. But it is never safe to prophesy any 
possible exhaustion of French resources. Though the 
public debt is larger than that of any other country in 
the world, and the taxpayer finds his burden increasing 
every year, there is not the slightest protest, or even a 
disparaging note, in the discussions that take place on 
naval matters; and having decided that France must 
have a powerful fieet, our neighbours respond ungrudg- 
ingly to the appeals of the Government, and give even 
more than is asked of them. The funds for the creation 
of the new navy have been voted ; the work of construc- 
tion is now proceeding, and the Government is able to 
give attention to the equally important matter of pro- 
viding accommodation for the new vessels and creating 
naval stations for the defence of the colonies. The Govern- 
ment intends to carry out a vast work of improvement, 
such as deepening the anchorages in the home waters, and 
protecting them against torpedoattacks, organising torpedo 
stations, enlarging the dry docks so as to take in the biggest 
ships, creating vast depdts of coal, war stores, &e.; facilitat- 
ing the rapid coaling of vessels, and providing bases of 
operation in different parts of the world. For putting this 
programme into execution, the Government asked | 
141,000,000f.; the Chamber of Deputies thought it was . 
not sufficient, and increased the amount to 169,871,000f., 
so as to provide for the fortification of Corsica and Algeria, 
and the creation of a refuge for vessels in the Etang de 
Berre. Cherbourg and Brest are regarded as the two 
great strategical positions in the northern waters. The 
former, at the end of the promontory extending out in 
the Channel, is likened by the French to “ a pistol pointed 
at Plymouth,” and Brest will send its cruisers to scour 
the Atlantic and keep watch over the entrance to the 
Channel. A sum of 27,700,000f. is to be spent upon 
Cherbourg, and 29,750,000f. upon Brest. Rochefort is 
anxious to do big things; but modern strategy has 
deprived that port of its old military value, and it has to 
content itself with a sum of 5,150,000f. for the construc- 
tion of a dry dock for cruisers. Important works are 
also to be carried out at Toulon, upon which 16,800,000f. 
are to be spent. Besides these amounts close upon 
4,000,000f. are provided for additional works that may 
need to be put in hand at Cherbourg, Brest, Lorient, 
Rochefort, and Toulon. 

When the Bill came up for discussion in the Senate, 
the debate turned varie 3 upon the utilisation of the . 
Etang de Berre, and upon: the naval stations in the 
Mediterranean. The Etang de Berre is a triangular lake 
a little to the west of Marseilles, and separated from the 
sea by the Esterel range. It has a total area of 54,340acres, 
of which 14,820 acres have a depth of from 9 to 10 metres. 
To the south of this inland sheet of water is Martigues, 
which is connected with the lake by a tortuous canal, and 
another canal four metres deep puts Martigues into com- 
munication with Port de Bouc on the coast. It has long 
been a very pretty theory that the Etang de Berre would 
provide a safe refuge for the whole of the French fleet 
by simply deepening the canal. The only drawback is 
that, once the ships get in, they could easily be blocked up 
by a hostile fleet, and the carrying out of the project 
would meet with considerable difficulty from the fact that 
the canal would have to be deepened through hard rock 
at a cost which has been estimated at something like 
140,000,000f. The Government is not partial to this 
undertaking. It did not ask for any grant to turn the 
Etang de Berre into a naval refuge, but the Chamber of 
Deputies was so carried away with the possibility of 
putting the non-combatant and crippled vessels in a safe 
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place, that it voted 10,000,000f. for deepening the canal 
to six metres, which would allow of the passage of 
merchant ships and moderately-sized cruisers. The 
Government is always thankful for small mercies, and 
accepted the money. There seemed to be no harm in 
doing so, because, even if of little value from a naval 
point of view, it will facilitate a project which Marseilles 
is anxious to see carried out, of putting that town into 
direct communication with the inland waterways. 
Marseilles is willing to contribute one-half of the ex- 

mse, and the Senate approved of the grant without 

emur. Opinion, however, was much more divided over 
the question of fortifying the Mediterranean ports. The 
Commission of the Marine has one idea of what consti- 
tutes sound strategical bases, and the country’s represen- 
tatives very often have another; and as deputies and 
senators representing the colonial ports enter the debate 
primed with documents and arguments in favour of works 
being carried out in their particular districts, the issues 
are calculated to get befogged, until the reporter sums up 
the discussion and induces the Chamber or the Senate to 
approve of the Government programme, with the addi- 
tion of certain amendments which enthusiastic colonial 
members have succeeded in forcing upon their colleagues. 

The plan of the Government is to close in the western 
part of the Mediterranean by a line of naval bases at 
Toulon, and in Corsica, Tunis, and Algeria. Bona and 
Bizerta would command the Channel between North 
Africa and Sardinia, and Toulon and Corsica would hold 
the keys of the Ligurian Sea and the Strait of Bonifacio, 
and prevent a junction of the Italian fleet with the 
British. In selecting a port to neutralise Gibraltar there 
are a good many people who favour Admiral Aube’s plan 
of creating a torpedo station at Rachgoun, but as the 
Commission of the Marine cannot rely upon effective 
attacks by torpedo boats in all weathers, it has been 
decided to make the most of Mers-el-Kebir. There is no 
intention of converting this into a military port, the 
undertaking would be too costly, but a sum of 2,100,000f. 
has been granted to fortify the place and provide a safe 
anchorage for the fleet. Another sum of 2,000,000f. 
will be devoted to Oran, and the amount granted for 
Algiers is 3,500,000f. The Government has asked 
2,600,000f. for Bona, much to the dissatisfaction of the 
senators from Constantine, who urge that Philippeville 
and Bougie have greater claims as military ports ; but 
apart from the more suitable position of Bona, the Com- 
mission of the Marine objects to Philippeville, on account of 
the heavy current which runs outside the harbour, while at 
Bougie it does not think that thereis muchto be done besides 
providing a refuge for a small number of vessels. At Bona, 
where there is good anchorage, and the port is always acces- 
sible, it is intended to build a dry dock and create a station 
for torpedo and submarine boats. Itisto Bizerta that the 
French Government is particularly directing its attention. 
This fine port, commanding the waters between Tunis 
and Sardinia and Sicily, is being made into one of the 
most formidable strongholds in the Mediterranean, and 
the sum granted this year to continue the construction of 
the port is 27,384,000f., in addition to 11,000,000f. for 
equipment and war stores. Bizerta is intended to neutral- 
ise Malta in the same way that Mers-el-Kébir will wo 
a hostile fleet passing through the Strait of Gibraltar. 
Bona will co-operate with Bizerta in commanding the 
route between Gibraltar and Malta, and Algiers and Oran 
are being fortified principally for their own defence, at 
the same time that they will be provided with facilities 
for carrying out repairs to ships. 

As for Corsica, which is to close the Strait of Bonifacio 
and the Ligurian Sea to the passage of an enemy, the 
problem is not so easy of solution. The Commission of 
the Marine is so well aware of the difficulty of creating 
suitable stations, that the Government did not at first 
present any extensive project, and only asked half a 
million francs to permit of the elaboration of some 
plan which would be introduced later on. The 
Chamber would not wait, and gave 6,000,000f. As 
soon as Parliament voted this sum the Minister of 
Marine had to find out a means of utilising it. 
Accompanied by the Minister of War, he paid a flying 
visit to Corsica to see what could be done. The results 
were not altogether satisfactory. What the naval autho- 
rities need in Corsica is a port which will give a safe 


_ refuge and allow of vessels being repaired without risk of 


their being worried by a hostile fleet. Ajaccio is too open 
for this purpose; the gulf has a width of ten miles, and 
is too deep to permit of protective works being con- 
structed. Bonifacio, on the other hand, has had to be 
rejected because the entrance to the port is too narrow. 
It is entered by a channel which is just large enough to 
allow of the passage of a cruiser between walls of rock 
90ft. to 120ft. high. It is difficult for a cruiser to 
get in, and still more difficult to get out again. If it 
were intended to make any use of Bonifacio as a naval 
station, the channel would have to be widened and 
deepened by 9 m. or 10 m. at a cost which renders the 
scheme utterly impracticable. Even if this were done, 
no enemy could resist the temptation to block up the 
channel. The Commission has therefore had to rely 
upon Porto-Vecchio, which is well protected and possesses 
a fairly good harbour, except for the shallow approaches 
to the port; but the Government has hesitated about 
utilising it, owing to the unhealthiness of the place. 
Before anything can be done to convert Porto-Vecchio 
into a naval station, a vast amount of drainage and sani- 
tary work will have to be carried out; and not only 
will the grant of 3,600,000f. be entirely insufficient for 
this purpose, but the military constructions and the 
dredging of the harbour will make Porto-Vecchio a 
very costly undertaking. The Corsican senators them- 
selves strongly object to the selection of Porto-Vecchio, 
and one of them made a strong plea in favour of the 
northern ports of Bastia, Saint-Florent, and Calvi, on 
the ground that the island had always been attacked 
from the north, and that this constituted the best 
strategical point in Corsica. The Government, however, 
carried the day. Porto-Vecchio received the lion’s share 


of the grant, and a sum of 1,550,000f. was voted for the 
defence of Ajaccio, and 850,000f. for works at Bonifacio, 
which is to become a torpedo station, Bastia, Ile Rousse, 
and Calvi. 

Apart from Bizerta and other Mediterranean stations, 
which are intended to get the mastery over the Gibraltar 
and Malta route, the French are creating three formidable 
bases on the Cape route to India and the extreme East. 
The first of these is Dakar, in Senegal, for which a fresh 
grant of 10,550,000f. has been made. Dakar is to be the 
headquarters of a fleet of cruisers which wlll sweep the 
Atlantic along the West Coast of Africa, and it is also 
proposed to constitute a station at Port de France, in 
Martinique, so that the commerce destroyers will be able 
to patrol the ocean east and west and extend their opera- 
tions northward across the path of merchant vessels run- 
ning between England and the West Indies. The second 
basis is at Diégo-Suarez, in Madagascar, which commands 
the routes between the Cape and India. The work of 
equipping this port is regarded as one of the most urgent 
and necessary, and the Chamber voted an additional grant 
of 10,000,000f. to allow of the construction of a dry dock. 
Diégo-Suarez is becoming the most formidable naval sta- 
tion in the Indian Ocean, and is likely to be a perpetual 
menace to South Africa. The works at Saigon, for 
which a further sum of 3,000,000f. has been voted, are 
being carried out for the protection of the Indo-Chinese 


possessions and affording a basis for the ships of war which | P 


will operate in the Chinese seas. It will thus be seen that 
France is creating a chain of stations with the object of 
closing in the western part of the Mediterranean and 
neutralising the British positions at Gibraltar and Malta, 
and also of commanding the routes around the Cape of 
Good Hope, by the establishment of strongly fortified 
places at Dakar and Diégo-Suarez, where commerce 
destroyers will be able to operate over a very wide range 
and retreat into safe quarters when necessary. All these 
stations are being equipped with dry docks and every 
convenience for rapidly repairing vessels, and each will 
be provided with considerable depéts of coal and war 
stores, so as to be ready for any emergency. These pre- 
parations are avowedly aimed at Great Britain. All the 
arrangements are intended to enable France to strike a 
swift and sudden blow at British supremacy, should it be 
necessary ; and by cutting the trade routes and isolating 
South Africa and India, paralyse the forces of this 
country. In the Mediterranean it is hoped to catch the 
enemy in the triangle of forts composed of Toulon, 
Corsica, Bizerta, Bona, and Mers-el-Kébir. The plan is 
a good one, but is hardly so practicable as it looks. The 
French have elaborated a greater strategical scheme than 
they are able to carry out with their navy, and no doubt 
this will offer another excuse for embarking upon a new 
programme of naval construction before long. Mean- 
while, the activity of our neighbours must stimulate this 
country to still further exertions. If the French will 
continue to spend money ungrudgingly upon the execution 
of a policy which, so far as concerns the colonial stations, 
is intended primarily as a means of attack, it behoves 
Great Britain to look more closely to the defence of her 
colonies, and make further heavy sacrifices in order to 
avoid possible unpleasant surprises. 


ELECTRIC TRACTION AND THE LIABILITY 
FOR ELECTROLYSIS. 


THE extremely rapid progress which is now being made 
in the general introduction of electric traction through- 
out the country has raised into prominence the question 
of liability for damage done by electrolysis, due 
to leakage of electric currents from electric traction 
systems. The question, of course, is not raised now for 
the first time, but it is much more pressing now than 
formerly owing to the multiplication of schemes for 
electric tramways and railways. For example, the 
schemes of this nature, which will be considered by Par- 
liament in the present session, involve a capital of 
almost thirty million pounds. It is true that up to the 
present time there have not been very many instances 
of damage done by electrolysis; but when electric trac- 
tion has become universal for tramways, as it soon will 
be, then we cannot expect to escape a large increase in 
the number of cases of electrolytic damage. Naturally, 
the gas and water companies are somewhat alarmed, and 
in the present session they mean to make a severe 
struggle to secure the insertion in electric traction Bills 
of clauses which will make the electrical authorities liable 
for any damage caused by electrolysis to gas and water 

ipes, when such electrolysis is proved to be due to 
eakage of their electric currents. 

The action of Parliament in this matter in former 
years is exceedingly interesting, especially from a legal 
point of view. A joint Committee was appointed in 1893 
to draw up standard clauses which should be inserted in 
all Bills for traction schemes where electricity was to be 
the motive power. These clauses, so far as they relate to 
the question we are discussing, are as follows :— 

(1) The promoters shall employ either insulated returns 
or uninsulated metallic returns of low resistance. 

(2) The promoters.shall take all reasonable precautions 
in constructing, placing, and maintaining their electric 
lines and circuits and other works of all descriptions, and 
also in working their undertaking so as not injuriously to 
affect by fusion or electrolytic action any gas or water 
pipes or other metallic pipes, structures, or sub- 
stances. . . . 

(8) The electrical power shall be used only in accord- 
ance with the Board of Trade regulations, and in such 
regulations provision shall be made for preventing fusion 
or injurious electrolytic action of or on gas or water pipes 
or other metallic pipes, structures, or substances, . . . 

(4) If any difference arises between the promoters and 
any other party with respect to anything hereinbefore in 
this section contained, such difference shall, unless the 
promoters otherwise agree, be determined by the Board 
of Trade, or at the option of the Board by an arbitrator 


to be appointed by the Board, and the cost of such deter- 
mination shall be in the discretion of the Board or of the 
arbitrator, as the case may be. 

(5) The expression, ‘‘ the promoters,” in this section 
shall include their lessees, and any person owning, work- 
ing, or running carriages over any tramway of the pro- 
moters. 

It will be seen that these clauses simply require the 
promoters of an electric tramway to take “ reasonable 
precautions ” to prevent damage being done by electro. 
lysis to pipes in the neighbourhood, and where any 
damage does take place, and a dispute as to liability 
arises between the promoters and the party whose pro- 
perty is injured, that dispute must, in the absence of 
special agreement, be settled by arbitration before the 
Board of Trade. It is this last provision which is 
eapenehy noteworthy, for it seems to alter very consider- 
ably the rights which the respective parties would have 
possessed at common law. If Parliament had not made 
this statutory provision for determining liability, the dis- 

uting parties would have had to rely upon their common 
aw rights, as determined by the law courts. What, 
then, would these be? We have no British cases to 
guide us; but if we turn to America, we find that the 
question has been considered there in the courts, and as 
the common law of America is practically that of Eng- 
land, these decisions are of importance for our present 
urpose.. Quite recently a very full decision on the 
question of the liability for damage done by electrolysis 
was given in the Superior Court, Indianapolis, Ind., in 
the case of The Manufacturer’s Natural Gas Company v, 
Indianapolis Street Railway Company. It seems advis- 
able to quote this decision at some length, as it shows 
very clearly the legal principles applicable to the 
problem :— 

“‘The method in use by the defendant in operating its cars,” said 
the judge, ‘results in serious injury, and in some cases to the 
destruction of plaintiff's pipes. The defendant can, by the use of 
an approved appliance at reasonable expense, so operate its cars as 
to avoid injuring the plaintiff's pipes. e plaintiff cannot by any 
known method protect its pipes from injury. 

“The plaintiff owns its pipe line laid in the street by legal 
authority. Such pipe line is property within the meaning of the 
constitution and laws. It is subject to taxation ; it may be sold 
and purchased as other property. The street railway company 
seizes on these pipes and makes use of them as a conductor for its 
return current, and in so doing greatly injures and in some instances 
wholly destroys them; and this is done under a claim that it is 
performing a public service under authority of law. Is not this a 
taking of private property for public use, and for which just com- 
pensation must bemade? ... . 

‘These questions are new, and we are without precedent in 
decided cases for our guidance, but as these new questions arise, 
the administration of the law should keep step to the new situa- 
tions arising in the march of scientific invention and improvement, 
not by inventing new legal principles, but by the expansion of old 
and well-recognised principles of law and equity so as to meet and 
cover the new situation. It would be a reproach to our system of 
jurisprudence, and the administration thereof, if a situation could 
arise in which large and material injury should be done to legal 
rights and destruction caused to property, and the law be powerless 
to apply a remedy. é Where a corporation is exercising a 
public franchise, and does so in such a manner as to cause actual 
material injury to legal rights and destruction of property, when at 
reasonable expense by the adoption of well-known aud approved 
appliances the injury could be avoided, and the person injured is 
powerless to prevent or guard against such injury, then I think it 
must be held to be negligence in the use of its franchise on the part 
of such corporation not to adopt such approved appliances.” 


In this decision we see that the learned American 
judge, by applying the well-known principles of common 
law to the question, has arrived at the conclusion that the 
traction authority is really guilty of appropriating private 
property when electrolysis is caused by the leakage of its 
currents, and further, that it is negligence on the part of 
such authority not to use insulated returns, and so 
prevent electrolysis as far as is possible. We are not so 
much concerned with this latter part, as the first of the 
standard clauses quoted above from the English statutes 
expressly allows uninsulated returns. From the first 
part, however, it would appear that before these clauses 
were drafted by Parliament, the gas and water companies 
had a common law right to be compensated for electro- 
lytic damage to their pipes and mains, and the electric 
traction authority had a common law liability to pay this 
compensation. ‘There seems to be no reason for thinking 
that our judges would have decided the question 
differently from the American judge, for all the principles 
he applies are principles of English law. It appears 
therefore that by Clause 4 above, Parliament has very 
materially affected the positions of parties, for it has 
deprived the gas and water companies of their Jegal right 
to damages for trespass upon their property, and made 
them dependent upon the decision of the Board of 
Trade. That Board is not a judicial body, and the con- 
siderations which will guide it in coming to a decision 
will not be based so much on legal principles as on ques- 
tions of expediency, such, for example, as whether the 
taking of further precautions by the traction authority 
than those actually taken would have ——, affected 
the commercial prospects of the undertaking. That con- 
sideration oul have little influence with the judges. 
who are only concerned with the rights at law of the rival 
parties, and who would probably say that if A cannot 
make a profit out of his business without infringing the 
rights of B, then A must be content to run his business 
at a loss or give it up altogether. It seems contrary to 
the tenour of British legislation to interfere unnecessarily 
with the common law rights of any section of the pea 

The question, then, which Parliament is to be called 
upon to decide this year is one of greatimportance. But 
in deciding it, care must be taken to consider not only 
the claims of the rival industries, but also the question of 
public policy. In America the dangers to the public 
safety which may arise through electrolysis are 
greater than in this country: because, as was pointed 
out by the American judge in a part of his decision which 
has not been quoted above, the electric currents might 
attack not only gas and water pipes, but also the steel 
frames of tall buildings, and this might escape detection 
until these frames had become so much deteriorated as to 
imperil the stability of the buildings. This danger does 
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not exist to such an extent in this country; but there is 
nevertheless the danger of gas escaping from damaged 

ipes and collecting in some convenient place until some- 
Ge or another the necessary light is applied, when an 
explosion takes place, with perhaps fatal consequences. 
This danger may be small, but so long as it exists 
it becomes imperative for Parliament to consider not so 
much * Who shall be liable for damage done,” as ‘‘ What 
is the best means of preventing the damage being done.” 
If the present clauses are proved to be sufficient to attain 
this end, good and well ; but if not, then the interests of 
rival trade industries must not be allowed to override the 
interests of the general public. 

Parliament seems itself to have some doubt as to the 
sufficiency of the present regulations, for we find that in 
the discussion of this point on the Bills promoted last 
year different Committees acted differently. Thus, in the 
London Tramways Bill—No. 2—promoted by the London 
County Council, the House of Lords inserted clauses 
making the County Council responsible for electrolytic 
damage to pipes and mains shown to arise from leakage 
of their currents ; but in the South-Eastern Metropolitan 
Tramways Bill, and in the Croydon Tramways Bill, the 
House of Commons Committee refused to insert similar 
clauses, though urged to do so by gas companies oppos- 
ing these Bills. It is obviously desirable that there should 
be uniformity in all these measures ; and it is therefore to 
be hoped that Parliament will finally decide the question 
in the present session. 


BOILERS AT THE PARIS EXHIBITION. 
No. IL. 

In continuation of the description of some steam genc- 
rators exhibited at Paris, commenced last week, we 
illustrate the boiler of Petzhold and Co., of Berlin. 
Thie has a Lancashire underbody with corrugated 
furnace tubes, 900 mm. diameter by 6 m. length, 


longitudinally by 100 fire tubes o' 


160 2 Safety Valves 


end view of this boiler. The — body is traversed | bodies. The feed takes place into the upper body and 
944 mm. and 102 mm. ' overflows the top lips of this tube, the surplus above 
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Fig. 3—PETRY-DEREUX 
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inside and outside diameters, i.e., 4in. tubes. The upper | this level in the upper body flowing down this tube 
and lower bodies are connected by an upright central | into the lower body. 


The hot gases from the flue 
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the cylindric shell being of 2,3; m. diameter. Above 
this, and separated from it by a brick roof, lies a 


Safety Valve 


Steam Stop Valve 


Fig. i—PETZHOLD STEAM GENERATOR 


tube rising into the steam space of the upper shell. 
| This tube is always filled with steam, but down its centre 


Cross Section at A. B. 
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Fig. 2-—SIMONIS AND LANZ STEAM GENERATOR 


second cylindric shell of slightly less length and 2,4; m. 
diameter. Fig. 1 gives a longitudinal section and 


a a smaller tube making connection between the 
upper surfaces of the two water masses in the two 


tubes of the lower shell, after passing forwards through 
the tubes of the upper drum and backwards i 

round its outside surface, are led down by a brick 
flue surrounding in one open space the whole of the 
lower drum, and pass from the bottom of this latter to 
the chimney. The design gives ample opportunity for 
ready cleaning and observation, and also superior freedom 
of expansion to the parts brought to somewhat different 
temperatures. Here again we notice the deep hydraulic 
press dishing of the end plates, permitting the total 


suppression of horizontal longitudinal stays, except for a — 


due number of stay-tubes in the upper barrel. Con- 
sidered simply as press forgings, these end plates are fine 
pieces of work. In the furnace door end of the lower 
body, it should be noted that the plate is hydraulically 
pressed flat above the door, which gives more satis- 
factory seatings for the various front plate mountings. 
The boiler is designed for 12 atmospheres steam pressure, 
and has 255 square metres heating surface. The Petzhold 
fire-door construction deserves special notice. It is 
composed of three vertical unperforated plates. The 
space between the outer two is open at the bottom, and 
the air enters here and flows up between them, issuing 
over the top edge of the middle plate. The result is that 
the outside plate and the handles remain always perfectly 


cool. 

Fig. 2 illustrates the water-tube boiler of Simonis and 
Lanz, of Frankfurt. A fire-brick and iron sheet hori- 
zontal roof extends half the tube length from the front 
over the third row of tubes. The flames, turning the far 
edge of this, are brought forwards, and then again back- 
wards, over the under half surface of the overhead steam 
collecting drum before descending to the chimney flue at 
the back end. The water tubes are set in end boxes of 
two continuous plates stayed across by short stay bolts 
not shown in the drawing. The outside handhole lids 
giving access to these tubes—not shown in the figures—are 
constructed to an ingenious design. The thickness of the 
plate is bored conically, the smaller diameter being out- 
side, and the lid is turned to the same conicity and dia- 
meter, so that the one surface fits the other. In the 
plate round two opposite quadrants of this conical hole 
the conical svrface is filed away to a pair of cylindric 
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surfaces, distant from each other by the mean diameter 
of the cone, thus leaving over these quadrants half of the 
plate thickness of the conical surface untouched, but 
giving an oval shape to the hole on the outside surface. 
The two opposite sides of the lid are similarly taken off 
throughout half the thickness. In the case of the lid 
this is done in the casting and not by filing away. The 
result is to leave the conical shape round the whole of 
the outer half thickness of the lid and round two opposite 
quadrants of its inner half thickness. This permits the 


rants do not come one behind the other, but stand at 
right angles to each other, and as, moreover, they are 
really materially less than complete quadrantal surfaces, 
there is a tight conical fit all aan the circle. It is 
somewhat difficult to describe the joint in words, and 
we find that drawings make it no more easily intelligible. 
It requires to be seen in-the solid to grasp its extreme 
simplicity, the very small amount of hand work about 
it, and its complete effectiveness in making a joint. 
Only the roughest hand work is needed, as no part of the 
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lid to be put through the hole from the outside by | 
turning its plane at right angles to that of the plate, 
and its diameters at right angles to their final posi- 
tions when seated. After putting through and turning 
back through 90 deg., the outside half thickness of the 
cone of the lid fits close over the two opposite unfiled 
quadrants of the outer half thickness of the plate, while 
the two opposite complete conical quadrants of the inner 
half thickness of the lid fit close to the unfiled conical 
surface bored in the inner half thickness of the plate. 
In each half thickness there are two opposite quadrantal 
surfaces where there is no fit—there is an open wedge- 
shiped cleft between them—but as these pairs of quad- 
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STEAM GENERATOR. 


joint is made by the filed surfaces; it is wholly made by 
the bored and turned conical surfaces. This boiler 
has 212 square metres heating surface in water contact. 
Baftle diaphragm plates are arranged in the top drum 
steam space to throw the water spray downwards and 
thus dry the steam. = 

Another German water-tube boiler shown at Paris was 
that of Petry-Dereux, of Diiren on the Rhine. Fig. 3 
gives it in longitudinal, and in cross section. Its tube 
surface is 288 square metres, and the heating surface 
on the bottom of the top drum is 8 square metres, making 
a total of 296. The tubes are set.in very open end boxes 
of continuous plate. At the front end the box has a 


horizontal thickness of 8in., and that at the back a thick. 
ness of 10in. The latter is divided throughout the upper 
half of its depth by a diaphragm plate which guides the 
cool descending water, so as to make it all go to the 
bottom and agg any entering directly the top layers 
of tubes. In the overhead collecting drum the rising 
steam and water is delivered into a box made of thin 
diaphragm plates, which compel the steam current to 
follow two successive downward paths, thus throwing out 
the entrained water before it is free to enter the collect, 
ing tube. The grate is in two lengths only of. fire-bars, 
each 950 mm. = 38in. long, and has the great total 
width of 3°060 m. = 10ft. 24in. This width is stoked 
through three fire-doors. The fire-grate surface is 
5:9 square metres, and the heating surface 296 square 
metres. The boiler is designed for 12 atmospheres steam 
pressure. 

Most of these boilers have extremely thin and very 
deep fire-bars. The section is jin. thick at top, Ain. 
thick at bottom, and 4in. deep. These evidently should 
warm the air well before it reaches the coal. They are 
somewhat difficult castings to get perfectly straight, and 
of such quality that they will not twist or burn under 
the heat of the fire. 

All these boilers were under the charge of the Helios 
Electrical Company, who undertook the cost of erection 
and running in the Exhibition, and at whose invitation 
the makers sent them to Paris; so that this company 
must be credited with a considerable share of the merit 
of the exhibits. 

Fig. 4 shows fully the construction of the Stein- 
miiller boilers exhibited at Paris. This firm has been 
occupied in the construction of water-tube boilers 
for over a quarter of a century. Their chief endeavours 
seem to have been aimed at obtaining increased rapidity 
of circulation through the tubes, and efficient separation 
of the steam from entrained water, so as to obtain a yield 
of really dry steam. 

It will be seen from the elevation that the first brick 
roofing covers the three lower rows of tubes. The gases 
being brought forward over this first roof, are led back again 
over the second, there being five rows of tubes between 
these two and four rows above the second roof. The 
main roof of the brick setting is inclined at the same 
angle as the tubes themselves, and lies under the over- 
head drum. This runs horizontally from front to back, 
and stands above the setting, no part of its surface being 
swept bythe hot gases. The tubes are 5 m. long and 
95 mm., inside diameter being 8} mm. thick. They are set 
in wrought iron tube plates, forming walls of the 
front and back water boxes. These are flat un- 
divided boxes, as seen in the elevation and plan. The 
drawing does not show the staying, which is essential in 
this form of box. It may be noted that they are of 
uniform thickness from top to bottom, not following the 
now common plan of increasing the thickness towards 
the top. The up flow from the front box is received in 
the top drum within a vessel built of thin plates, which 
prevent it from mixing with the main body of water in 
the drum. From the back plate of this vessel extends 
along the bottom of the drum a tube of about 5}in. 
diameter, which leads the bulk of the water of the 
up flow directly to the top of the down-flow box, and 
thus prevents it mingling with the water in the 
drum and so being cooled. Each portion of water is thus 
circulated rapidly without material cooling until it is 
wholly evaporated. It is said that tests prove that the 
aaisa do circuit is run through in three minutes. The 
remainder of the up flow, including all the generated 
steam, rises to the top of the before-imentioned vessel and 
is there delivered into a long horizontal tube of wide 
rectangular section, seen in the right hand of the plan. 
The mixture of water and steam is thus forced to flow 
horizontally a considerable distance, in the course of 
which the water falls to the bottom of this rectangular 
tube, which is perforated throughout its length, thus 
permitting the water to drain through into the main 
water body of the drum. The separated steam is found 
to be dry, and is collected by a collecting tube of round 
section, perforated on its upper side and running along 
the top of the drum. 

In the Exposition there were five of these boilers, each 
having a heating surface of 2544 square metres. The 
drum has a diameter of 1°3 m. and a length of 64 m. 
Each grate surface is 2°3 m. long by 2°45 m. wide, giving 
an area of 5°65 square metres. Tests carried out at 
various dates by various authorities give this boiler a 
thermal efficiency varying from 75 to 81 per cent., with a 
steam generation of 14 kilos. to 11 kilos. per hour per 
square metre heating surface. The five boilers at Paris 
generated 18 tons of steam per hour at a pressure of 
9 atmospheres. 


ADMIRALTY ApoLocisTs.—Mr. Macartney was the Admiralty 
apologist on Friday night for the fact that ships are built in this 
country more yuickly for foreign nations than for ourselves. Powers 
like Japan, he said, had an advantage from the fact that the con- 
tractor was responsible for design as well as construction, and was 
able to deal with the official of the foreign country on the spot in 
the yard. It is not at first sight clear in what the force of this 
explanation consists. Presumably it as easy for the British 
Government to send an official to, say, Elswick, as it is for Japan to 
do so, and presumably Elswick can build as quickly from a 
of Sir William White as it can from one of its own experts. If, 
however, Mr. Macartney meant to — that the Admiralty are in 
the habit of placing their orders with private firms before they 
have made up their minds upon details, and that builders are con- 
tinually hampered by orderings and counter-orderings after the 
work has commenced, Mr. Macartney probably touched the spot. 
It may be that this fact throws light on the reluctance—or is it the 
impotence /—of the Admiralty to enforce penalties for delay in 
completion of contracts. The fact remains—and it is a hard fact— 
that the unrivalled shipbuilding resources of this country are turned 
to better account by foreign nations than by ourselves, and this fact 
has got to be ded, not explained. In the interests both of 
national safety and economy it is imperative that we should get 
our ships in the shortest possible time. The seater is omar J 
determined to set its house of defence in order, de $ 
assurance from the Admiralty that the faults of the past will not be 


repeated, —St, James's Gazette. 
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‘ N PIPE IN THE UNITED STATES. Class C.—Pressure, 180 lb.; 800ft. head : There has been a tendency within recent years for 
Cae (By our Special Commissioner.) W= 9°82 x (D + T) 1°07 T. specifications to decrease the percentage of variation 
No. IV. The next table —Table B—shows the dimensions, way 
weights, &c., of flange pipe for ordinary requirements, | ‘¢turers point out that these requirements entati ex’ 
| 190, lengths, faced short to allow for the | €xpense upon the foundrymen, which must ultimatel 
or forty men for large sizes of pipe, the same gaskets. The table gives the approximate weight of pipe 
of men being usually required to make two 10in, | Ptportioned for 850ft. head or 150 Ib. pressure. | the 
or one 20in., or two 6in. or one 12in pipe, in the same | “anges are finished to approximately one and a-half 
about, | times the thickness of the pipe plus jin. All drilling for 5 per cent., and on sizes of 16in. diameter and over 4 per 
CO00ib each, means the melting of about 72 tons of iron. bolts is in multiples of fours, and the holes are yin. a Me ye sige Bars. ae 
Fach gang has three leaders—(1) the blacker, who sees | for din. and jin. bolts, and in. large for bolts of wil result Ss total 
that the is properly made; (2) the core man, who | and over. within cent. of of = 
cees that the cores are properly made and set; and TaBLe B.—Flanged Pipe. P is doubtless rime is all 
(3) the foreman of the casting gang. These are paid about that should be expected.” In regard to special castings, 
12s, 6d. per day ; but when pipe is defectiveor “lost” by | | outside Dia | 180, this firm states that a full stock of the standards 
carelessness on their part—.as by an improperly blacked | aismeter|diameter| of | $4 |™¢ter | andnute| ness of | pipe per | adopted by the Boston Waterworks is kept, and if these 
mould, or ill-set core—a proportion of the value of that | of pipe, jof flange,| bolt | 33 polts, | foreach | pipe, oot, | are selected they will save the expense and delay 
pipe is deducted >" the hay 7 of ~ men responsible. | inches. | inches —_ 2 |inches. nt. inches. | pounds. | + .ident to the making of castings requiring special 
The helpers get 6s. 8d. to 8s. 4d. per day. Each gang is : tterns. In working to special plans, if it is left to the 
given a certain number of pipes to make as a day’s work, 3 8 4 11 | 0°43 | 14°5 hee to supply pct se which will maintain centre 
depending on the size, and ranging from seventy-five 4 9 7 4 1°8 ‘46 | 20°1 | jines, the expense of extra pattern work may be reduced 
pipes 3in. or 4in. diameter to thirty pipes 12in. diameter, on end quicker shipments secured. 
8 13 11 8 -59 | 49:7. | is used, with large beils and spigots of spherical shape, 
— ipe, twelve or 4 forming flexible or universal joints, with lead packing to 
din. and 4in. pipe per day. men usually come -tight. ig. 
on duty about 7 he ena Grech hetween 8 and tae 12 18 16 12 10°8 7] 88°5 keep them water-tight. Fig. 7 shows three forms of these 
The smallest size of cast iron pipe generally made is 16°6 ‘77 | 
3in. diameter, but at these works pipe of lin. to 2}in.| 4 16| 
diameter are made. These are specially suitable for 18 25 1/1 34-0 -90 | 166°7 
carrying connections under lawns and yards, and for 20 27 242 | 20) 1 44°7 "96 | 197°3 
connections from street mains to the kerb line. They = = 26 = : Pr > = 
are not so liable to rust as wrought iron, or even as : “4 : 2 i 
galvanised iron pipe. The regular sizes are lin. to 194 = 
60in. diameter, but pipe up to 72in. can be made, these 40 51 48 | 32|) 13 | 142-2 | 1°59 | 648-2 : on 
latter being usually for culverts in railway embank- 42 53 50 | 36 | 14 | 1629 | 1°65 | 705°9 i 
ments. Gas pipe is not given the preservative coating. 48 59 | 56 | 44 1 336°6 | 1°84 | 898°9 B c 
Flange pipe is cast in the same way as bell-and-spigot ie 
pipe, but with a sinking head about 6in. high on the} or hydraulic pressure pipe tongued and grooved | ie 7 


upper flange, so as to ensure solid dense metal in the 
flange. About 4in. of this head is cut off in the lathe. 
Foreign orders sometimes specify 9ft. as the length of 
ipe. For such orders the pipes are cast of the standard 
12ft. length, the ends cut off, and a groove cut fora 
wrought iron ring which is shrunk on to form the bead. 
Water pipes with turned and bored joints are sometimes 
made to order for Japan, South America, &c., and gas 


joints are used, one flange having an annular groove and 
the other having an annular tongue. Table C gives the 
dimensions, &c., of such pipe. The weight is the 
approximate weight per length, including bolts, washers, 
and gaskets. 

TaBLe C.—Hydraulic Presse Pipe. 


Pressures up to 10C0 Ib. per square inch. Tested to 2000 Ib. per 


joints. That shown at A is an expensive design, intended 
for large pipes carrying water under heavy pressure; a 
split retaining ring or collar is bolted to the bell, forming 
|@ very secure connection. In that shown at B, the 
| Spigot is turned or faced, and the interior of the bell has 
| circular ribs to hold the lead packing. In the joint shown 
| at C, which is commonly employed, the interior of the 


pipes with such joints are also made for use in the a | bell is machined instead of the spigot, and the spigot 

United States. The company has a large foreign trade, : l | has lead grooves to hold the packing. 

and has supplied gas and water pipe to Glasgow and| Pismetcr Thickness | Diameter | Len Weight | ——— Specials, or special castings, are the parts required to 

other British cities, to Germany and Russia, to South pipe, ” pipe, bolts, | pipe, length, | form curves of less than 400ft. radius, branches, 

America, Japan, and some of the Australian Colonies. inches. inches. inches. | feet. pourds. | reduction in size of pipe, &c., on the pipe line. Fig. 8 
A certain thickness of shell is required for each dia- 1 | ey ‘igity 6 ee” 

meter of pipe, to ensure a good casting, with a perfect i i 8 153 , 

filling of the mould before the metal chills or cools, and 228 

also to enable the pipe to be safely handled, transported, 3 j 1 10 401 St aay ee ge 4 

laid, and tapped. In the smaller sizes this thickness is 34 1 1 10 545 : 

greater than that ordinarily required to sustain the static : : 7 = a 

pressure of the water. The necessary thickness in excess 6 ] ] 2 1367 

of that required to resist the water pressure decreases as 7 J i 12 1713 

the diameter of the pipe increases, but it must not be too 8 1 | 2 12 2108 


ipe, and | 
In 


low, in view of the severe treatment to which 
particularly heavy pipe, is subjected in handling. 


Pressures up to 2000 Ib. per square inch. Tested to 4000 Ib. per 


formulas for thickness there must be a term expressin 2 

the additional or excess thickness above 

allowance must be made for water ram increasing the | | 6 | 122 
pressure. This allowance may vary according to condi- | 1 : 3 8 281 
tions, but in the formula used by R. D. Wood and Co., | 24 j ] 8 436 
and given below, it is taken as 100]b. This formula is 3 i 1 10 764 
used in bate arcs | the figures in Table A, which gives the 3h 1 ] 10 1051 
weight and thickness for good, tough, and elastic cast 4 2 ] 10 1377 


iron for these classes of pipe, covering the ordinary range 
of static pressures of wie water supplies. The ulti- 
mate tensile strength is taken as 18,000 lb. per square 
inch. The formula is as follows :— 

00) 

100 7° 


_ (P + 100)D , 
T 07888 ( 1 
T = thickness of wall of pipe in inches. 
D = interior diameter of pipe in inches. 
P = pressure of water in pounds per square inch. 


The mean weight of cast iron is about 450 Ib. per cubic 
foot, or 0°2604 lb. per cubic inch. The cubical volume, 
C, of the pipe shell—exclusive of the weight of the bell— 
in cubic inches, is ascertained by the following formula, 
in which 

C = cubical volume of shell, cubic inches. 
T = thickness of pipe shell in inches. 
D = internal diameter of pipe in inches. 


Fig. 8 


shows a very large Y branch casting mounted on lorries in 
the yard of the Camden works of R. D. Wood and Co. 
The same firm makes a speciality of the Dunham 
“‘cutting-in ” special, which is intended for use where a 
street main has to be cut for setting an extra hydrant or 


S$ = ultimate tensile strength of cast iron in pounds a = ratio of circumference to diameter = 3°1416 : 
per square inch (taken as 18,000 Ib.). C= @O+T) xT xX XT. connecting a new main. This is shown in Fig. 9. Ore 
TaBLe A.— Thickness and Weight of Cast Iron Pize. 
Class A. | Class B. Class C. } 
f Thick Weight. Thick Weight. Thickn Weight. — | 
o ickness. eight. ickness. ickness. 
Pound: Pound | Pound | Pounds A "Pound | Pound joint, pounds joint, 
inches, junds r junds r Approx. junds r un junds r r ches. ounces. 
1 02600 | — 16° 0° 2600 16-00 0 ‘2600 — | 16 2°00 1°30 
2 *3600 | — 63° *4100 72 00 81-00 8°23 2-25 
4 33 | 19°79 237° 48 “4311 21°16 253 “92 4477 21°96 | 26352 i, to 5°50 3°50 
6 4388 81°57 | 878-84 “4800 } 34°47 413 “64 5050 } 36-24 434-88 to } 8-00 5-00 
8 4734 44°63 534°36 *5289 49°94 599 5622 53°10 637 to 2 11°50 700 
10 5083 59°47 713° 64 5777 48 67°72 $12 °64 *6194 72°36 | 870-72 14°50 8°50 
12 5433 75°91 910-92 6266 87°67 1,052 04 6766 04°62 | 1,135 °44 to 18-00 | 11°00 
14 “5783 93:87 1,126°44 6755 109-85 1,318 20 7388 119 -28 1,481 °2 ji to 21°50 | 13°00 
16 6166 114°08 1,368 96 ‘7277 134°88 1,618 “7944 14718 | 1,766°16 to 24 00 15-00 
18 6483 H 134°61 1,615°32 160°84 1,930 8483 4 176-40 2,116 -80 }; tol 27 16 00 
20 *6833 157 1,887°€0 *8222 189°74 2,276 °88 “9055 2 208 -04 2,426 to 14 31°50 20 00 
22 3 181°61 2,179°32 “8711 220°72 2,648 *64 RS 232 2,926 
24 * 7533 207° 2,490° 36 “9200 § 254°11 3,049 1 0200 1 281 °55 3,378 °€0 tolk 37 00 24 CO 
27 *8058 3 249°42 2 993°04 9933 1 307 3,695 °64 11058 342 °88 4,114 
30 * 8583 294°78 3,537 °36 1:0666 ly 36709 4,405 -08 11916 410 -05 4,920° 1 tol? 5100 33 -00 
33 “9108 822°80 3,874°80 1°1400 14 431°20 5,174 °40 1°2776 1 483 °11 5,797 °32 
36 9633 392°57 4,710°84 1°2183 14 502°34 6,028 -08 1 3633 1 561-94 6,743 °28 to 1g 75 00 48 00 
40 1:0833 lys 471-91 5,662°92 1°3)11 1 600° 32 7,203 °84 1°4778 ly 676 15 8,113 ‘80 85 CO 54°00 
42 1-0683 512°35 6 148°20 1°3599 if 653° £8 7,842 °96 is 13 737 8,847 90 00 58 “00 
48 1°1733 642°40 7,708 80 1°5066 14 826° 43 9,917 16 1 °7066 1k 935 11.230 110 00 70 00 
60 | 1°4000 11,000°00 1°620 13,€00 00 1°€3°0 15,000 150 -00 10000 


| | 
The weights (W) in the table are approximate only,and| This formula may also be used for flexible joint piping, | end of the T casting is enlarged beyond the bell, the fece 
are calculated from the following formulas :— adding something under 10 per cent. to cover the enlarged | of which is slightly oblique to the axis of the specie], 
Class A.—Pressures up to 50 lb., 116ft. head: bells, and also such additional thickness as shown in the | making it possible to insert it readily, as shown, a d 
W = 9°82 x (D + T)1°08T. ‘last column of the table. When the length of a pipe is | necessitating but twojoints. At the back of the bell, ard 
| mentioned it is usually the length over which the pipes | parallel with its face, is a thin projection or rib which fis 
| will lay when joined together. the main pipe and forms a stop for the yarn packing whi» 


Class B.—Pressure, 1001b.; 280ft. head: 
W = 9°82 x (D + T)1°075 T, 


| 
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the special is in position. There is less excavation 
required, and the length of time the water is shut off is 
shorter. Ordinarily the pipe must be cut, or pieces taken 
out, and a sleeve put over it, to shorten it enough for the 
T special casting. 

In 1869 the city of Brooklyn bought from R. D. Wood 


FS 
= 


and Co. cast iron pipe at the following prices :—£14 138s. 6d. 
per ton of 2240 lb. for 6in. pipe, £14 10s. for 8in., 
£14 8s. for 12in., and £14 16s. for 20in. pipe. At the 
a time prices are about £4 to £5 10s. per ton of 
2000 Ib. 


THE GANZ SYSTEM OF ELECTRIC TRACTION. 


We have received from Messrs. Ganz the explanation, 
regarding the acceleration diagrams published in our 
issue of February Ist, that the times were calculated only 
by reading from millimetre to millimetre on the diagram 
paper, and from this arose the small discrepancies already 
noted. The exact calculations give :— 

Gower-street-—King’s-cross. 


Cascade starting s= 37 metres ¢=11°8 seconds 
Single starting ... ,, 
Cascade braking ,, ., 
Westinghouse braking s= 43°3 ,, t= 15°85. 


Monument—Cannon-street. 


Cascade starting s= 42°5metres ¢ = 13°6 seconds 
Single starting ... s= 160 = ¢= 160 ;, 
Cascade braking s=114 
Westinghouse braking s= 38 


In respect of the efficiency diagram published, it was 
stated in error that the total efficiency included that of 
the steam engine. It really excluded this, but included 
that of the generating dynamo. 


LeaD IN Porrery Manvracture. —A parliamentary paper 
issued on Tuesday contains six letters and reports concerning the 
use of lead in the manufacture of pottery, by Dr. Thorpe. No. I. 
is a paper on the relation between the composition of lead fritts 
and the solubility of their contained lead in 0°25 per cent. hydro- 
chloric acid. The solubility appears to depend on the value of the 
ratio existing between the bases and the acids contained in the 
fritt, and if the fritt is to be practically insoluble in the reagent 
nimed this number must not exceed 1°45 or thereabouts. In 
Deeember, 1899, the Home Secretary announced his intention to 
propose that after a certain interval all manufacturers should pro- 
vide themselves with glazes answering to this standard of in- 
solubility. No. II. deals with an examination of certain fritts, 
made to see whether they conformed with this standard ; and 
Nos. III. and 1V. are letters answering inquiries from manu- 
facturers. No. V. is a report by Dr. Thorpe of experiments 
he undertock to discover whether the solubility is affected by 
th2 degree of fineness to which the fritt is ground; he con- 
cludes that the fineness has no practical bearing on the question 
up to the limits of practical requirements. No. VI. gives the result 


to inquiries made in various parts of the country by Dr. Thorpe to 


PARIS EXHIBITION—ELECTRICAL EXHIBITS 
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Fig. 2—ELECTRIC PUMP 


ascertain whether, in the case of manufacturers of ordinary red, | ELECTRICAL ENGINEERING AT THE PARIS 

EXHIBITION. 

No. XV. 
SIEMENS AND HALSKE, OF RUSSIA. 

One of the best electrical exhibits came from a far 


brown, and other coarse ware, there would be any practical hard- 

ship in requesting the use of blue lead or galena instead of red or | 
white lead, if they declined to employ fritted lead. The impression | 
he gained was that there would be none. Galena is the cheapest | 
lead compound available, though it has the disadvantage that it | 
must be ground, and to get the necessary mill might be a serious | 
matter to a small manufacturer in view of the small amounts he 

would need to use.—The Times. | 


country, namely, Russia. 


We are rather apt to think of 
Russia as an out of-the-way place, where nothing much 


Fig. 3-ELECTRIC PUMP 


is manufactured; but where Siemens and Halske takes 
root there is good work to be done. Indeed, some of the 
best of the original Siemens work was done in Russja 
nearly half a century ago. Most of the work of Siemens 
and Halske, of Russia, we will not describe and illustrate ; 
not because it was not of the highest order—far from it; 
but because it was not sufficiently individual to demand 
special description. 
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Fig. 1 is a dimensioned drawing of an interesting 
arrangement for turbine work. About ten years ago 
Messrs. Siemens and Halske brought out, or resuscitated, 
the direct-current dynamo with stationary internal field 
magnets. In this case we have this arrangement with a 
vertical axis. The ring armature is mounted on a star, 
which in its turn is mounted on the main turbine shaft 
which passes through the stationary field. The weightis 


Fig. 4—ELECTRIC PUMP 


taken by a thrus block of the marine type. The drawings 
explain themselves. This machine gives 35 kilowatts at 
100 volts at 880 revolutions. 

A motor driving a centrifugal pump is shown in Figs. 
2, 3, and 4, with dimensions. This is an 18-horse motor, 
taking 100 volts and going at 720 revolutions, delivering 
50,000 gallons of water per hour 120ft. The motor is an 


Fig. 6—STATION SWITCH 


enclosed drum-wound machine, with a special ventilat- 
ing arrangement. 

_ Acurious field magnet is shown in Fig. 5. The object 
is to secure little shifting of the brushes by avoidance of 
cross-induction. The magnetshave a gap which separates 
them down nearly to the pole faces, where they come 
close together to secure full pole area. We thought this 
arrangement was: old, but as a German patent has been 
granted, there is no doubt something special about it. 


Fig. 6 shows a switch which may be taken as a good 
example of continental practice. We insert Fig. 7 with- 
out any description, merely to remind our readers, first, 
that there is such an industry as telegraphy, second, that 


Many steel smelters in South Wales being out of work in 
consequence, it is alleged, of the shifts being twelve hours 
in length, and « number of furnaces idle, it has been repre- 
sented by employers that if shifts were reduced to eight 
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Fig. 5—FIELD MAGNET 


Messrs. Siemens and Halske, of Russia, like the sister 
businesses, do telegraph as well as electric light work. 
These keyed printing telegraphs, beginning with the | 


Fig. 7—PRINTING TELEGRAPH 


Hughes, are very much more generally used on the 
Continent than in this country. 


LABOUR TROUBLES. 


TuE strike threatened at the Steel Company of Scotland |. 


works has been averted. The Scotch and North of Englane 
steel makers are negotiating, with a view to sustaining ruling 
values on a better paying basis. The Scotch houses blame 
the English for the decline in prices both of raw and finished 
materials, and think that, as orders are plentiful, an arrange- 
ment is easy. 

A strike has taken place at Newtown, Montgomeryshire, 
amongst the weavers. 

In connection with the protracted strike amongst the 
Belfast carpenters and joiners, picketing operations on a 
large scale have been organised, and “ blacklegs ” badly mal- 
treated. 

The Copper Pit strike at Morristown has assumed a more 
promising appearance, and at a meeting last week of the 
proprietors and mining agent, all but one point—that of the 
price for cutting coal—was arranged. 

The North Lancashire Cotton Spinners’ Association have 
come to an agreement whereby all complaints henceforth 
shall be amicably settled, and strikes avoided, it being ad- 
mitted that great losses to the trade have ensued from labour 
differences. 

The Frongoch Lead Mines, North Cardiganshire, have been 
the scenes of trouble between the Italian and Welsh miners, 
and now notices are issued terminating all contracts. This 
has caused great anxiety in the district, as the industry was 
a promising one, 


hours this would enable the majority of the unemployed 
men to be engaged. On Saturday the proposal was discussed 
by the Swansea steel workers at the Upper Forest Works, 
and adjourned, in order to get the general opinion. 

The North-Eastern railway men, whose demand for a 
10 per cent. advance to all grades was rejected by the 
directors, have decided to take a ballot :—‘* What course to 
adopt under the circumstances,” one section being inclined 
to accept, and the other to be aggressive. 

At Lilest Colliery, Garw, work has been suspended and a 
number of the horses sold. 

Two hundred men remain locked out at Ton Philip Colliery, 
Tondu. The dispute is concerning the prices paid for a 
certain seam. 

At Brynderwith nearly one hundred men have brought 
out their tools for a similar cause. 

Blast furnacemen at Stanton Ironworks, Derbyshire, to the 
number of 350, came out on strike on Wednesday rather than 
accept the 5 per cent. reduction offered by the company. It 
was urged by the management that the reduction was only 
reasonable, considering trade. If the men remain out 1200 
others will be affected. 

The Cwmbwrla strike, which has kept the tin-plate works 
of Thomas and Co. idle for two months, is now about ending. 
Negotiations with the picklers, annealers, and tin-house men 
were sufficiently advanced on Saturday for a partial re-start 
on Monday, and it is anticipated that in a week four mills 
will be working. Two started last Monday. 

The colliery disputes at Cwmtillery, and also at Llan- 
hilleth, are on the point of being arranged. 

A question of hauliers’ wages, which on more than one 
occasion has had far-reaching effects, was discussed at the 
Western Valleys district meeting on Saturday and postponed. 

An abortive effort was made on Saturday to end the 
carpenters’ strike at Barry, which has been the cause of 
much loss to the neighbourhood. 

Two thousand men employed at the Malleable Ironworks, 
Stockton-on-Tees, were obliged to cease employment on 
Monday by a strike of enginemen, boilermen, cranemen, and 
firemen. The cause was the refusal of advanced wages toten 
boiler and firemen. 

The Italian Consul at Cardiff is endeavouring to find 
employment for the Italian workmen who have been thrown 
out of work by the closing of the Frongoch lead mine. Efforts 
are being made to get them work as colliers, though how far 
satisfactory to the Welsh collier is unknown. 

The Penrhyn quarrymen in large numbers are giving con- 
certs in South Wales colliery districts, and regard the quarry 
dispute as a dead lock. 

he Winding Enginemen and Stokers’ Association represen- 
tative, and the executive of the Miners’ Federation, are in 
consultation with regard to the resolution of a mass meeting 
of the Clydach colliers on strike, calling upon the engineers 
and stokers, and all men connected with the Federation who 
are still employed at the collieries, to cease work. The situ- 
ation is regarded as grave. 


EXPRESS LOCOMOTIVE—MEDITERRANEAN 
RAILWAY. 


ON page 322 we give a pepinotion from a photograph of 
an express locomotive—the Alessandro Volta—exhibited at 
the Paris Exhibition last year. As will be seen, it has six 
wheels coupled. It is the first of a series of fifty locomotives 
destined for the Rome Pisa service, where the load drawn is 
200 tons net, and the speed maintained 56 miles per hour. 
These engines are two-cylinder compound, the high-pressure 
cylinder being 540mm., say 2ijin. in diameter, with a 
680 mm., say 26Zin. stroke. The low-pressure cylinder has a 
diameter of 800mm., say 31}in., and, of course, the same 
stroke. 

The high-pressure cylinder is provided with a piston valve 
and the low-pressure cylinder with a balanced slide valve. 
The builders are Gio. Ansaldo and Co., Sampierdarena. Ina 
later issue we purpose giving drawings and a further descrip- 
tion of this interesting series of engines. 


THE Durr Borrer.—The Diisseldorf-Ratinger Rthrenkessel- 
fabrik write to inform us that the Diirr boiler has been fitted to 
one training ship, three line-of-battle ships, and four cruisers, one 
of which is not yet completed. It is stated further that the boiler 
has been at work for a long time with the very best results. 
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INSTITUTION OF NAVAL ARCHITECTS. 


Tue annual meeting of the Institution of Naval 
Architects commenced on Wednesday in the hall of the 
Society of Arts, John-street, Adelphi, the new presi- 
dent, the Earl of Glasgow, taking the chair. The attend- 
ance was not large. The best friends of the Institution 
are not those who assert that all is going well with it, 
but those who, like ourselves, say plainly that unless some 
vigorous measures are taken the Institution will die of 
inanition. The system of coming before the public for 
three days and then hibernating for 362 days is quite 
unsuited to the conditions of modern scientific life. So 
far as can be seen the Institution does nothing whatever 
for science or commerce, or, indeed, itself, for the greater 
portion ofa year. Its very existence is forgotten. Were 
it not for the annual visit paid to some place outside 
London, we believe the Institution would have ceased 
to exist some time since. Now, to make matters worse, 
it is losing the services of Mr. George Holmes, the 
secretary. Those who know how much the life of such 
bodies depend on the secretary will recognise the im- 
portance of this loss. We have only to turn to the list 
of papers to be read to see how rapidly the Institution is 
losing influence. For the first time for many years there 
will be no meeting this, Friday,evening. The paper read 
by Professor Biles, although only a clever compilation, 
raises a number of questions of very great interest, and 
yet engineers, admirals, captains, naval architects, heard 
the paper read and had not a word to say by way of 
discussion concerning the growing Navy of the United 
States. We commend all the circumstances to the 
attention of the Council. It may be that it is true 
that the Institution of Naval Architects has outlived its 
era, or it may not. This much is certain, that unless it 
advances and keeps step with other institutions it will 
fall into disrepute and die discredited. 

The proceedings began with the reading of the report 
of the Council, which was followed by a ballot for the few 
new members and associates to be elected. The Presi- 
dent referred to the loss sustained by the resignation of 
Mr. Holmes, who has been appointed chairman of the 
Irish Board of Works; and he then presented the gold 
medal to Professor Bryan for his paper on ‘‘ The Action 
= ae Keels.”” Professor Bryan expressed his thanks 

riefly. 

The Secretary then read the annual report of the 
Council for 1901.. This begins by a statement that the 
first duty of the Council in the present year was to refer to 
the great loss which the nation sustained by the death 
of our late beloved Sovereign Queen Victoria. The 
report then went.on to. deal with other deaths, and with 
the loss of Lord un as president. Lord Hopetoun 
tilled the chair of the Institution during one of the most 
memorable periods of its history. The success which 
attended the meetings of the Institution in Germany in 
1896, and the meetings of the International Congress of 
Naval Architects and Marine Engineers convened by the 
Institution in the following year, were due in the highest 
degree to his devotion to its interests, and to his great 
tact and personal influence. The report goes on to say 
that it was inevitable that a man of Lord Hopetoun’s 
great talents. and high personal character should be 
chosen to fill one of the highest offices under the Crown, 
and, when the ‘Australian Commonwealth was created, 
the late president was selected by Queen Victoria for the 
important post of its first Governor-General. Before his 
departure for Australia the Council, on behalf of the 
Institution, presented Lord Hopetoun with an address, 
the text of which is appended to the report. Acting 
under the provisions of Rule 41, the Council had elected 
the Right Hon. the Earl of Glasgow, G.C.M.G., as presi- 
dent of the Institution till the close of the annual general 
meeting, and had now much pleasure in proposing him 
for election by the members. Lord Glasgow has occupied 
tbe important post of Governor of New Zealand. He is 
a retired captain in H.M. Navy, and is well qualified by 
his knowledge of naval matters, and by his past experi- 
ence, for the office of president. The Council had much 
pleasure in reporting that the finances of the Institution 
continue to be in a satisfactory condition. The Council 
have received and accepted a very kind invitation from 
the Lord Provost, ..Magistrates, and Corporation of 
Glasgow, to visit that city during the coming summer. 
The meetings have now been definitely fixed to take 
place on Tuesday, June 25th, and the three following 
days. An International Engineering Congress will also 
be held in Glasgow early in September. At the request 
of the General Committee of the Congress the Council 
have undertaken the section relating to naval architecture 
and marine engineering. Reference was then made to 
the visit paid last year by the Institution to France. 
Last year the Committee which organised a testimonial 
in honour of Mr. B. Martell, on the occasion of his retire- 
ment from the position at Lloyd’s Register of British 
and Foreign Shipping, which he had held with so much 
distinction for many years, acting in accordance with the 
wishes of Mr. Martell, offered to place at the disposal of 
the Institution the sum which had been contributed, for 
the purpose of endowing a scholarship in naval architec- 
ture to be associated in perpetuity with Mr. Martell’s 
name. -The Council’ gratefully accepted this fund, and 
have drawn up the following regulations :— 

A scholarship designated ‘‘The Martell Scholarship in Naval 
Architecture ” will be granted by the Council of the Institution of 
Naval Architects, who have been appointed administrators of the 
fund available for providing the scholarship. The scholarship is 
of the annual value of about £50, and, subject to the conditions 
named below, is tenable for three years :—(1) Candidates for the 
scholarship must forward a written application to the Secretary of 
the Institution of Naval Architects, 5, Adelphi-terrace, London, 
W.C., in time to reach him not later than March 1st immediately 
preceding the holding of the examination referred to in Clause 3. 
(2) Candidates are not to be less than eighteen years of age nor 
more than twenty-one years of age on March Ist of the year of 
examination, and must, at that date, have been continuously 
employed for at Jeast two years upon naval architecture or marine 
engineering. Only candidates who shall vbtain certificates in the 
examination held by the Science and Art Departments in the 


following subjects shall be eligible for the scholarship. (3) The 
subjects of examination to be as follows :—(I.) Naval architecture, 
(II.) Practical mechanics; (III.) Theoretical mechanics. Any 
stage may be taken at these examinations, but the successful 
candidate must obtain at least a first-class pass in the 
advanced stage, or a pass in some higher stage of naval 
architecture. (4) No candidate will be appointed to the scholar- 
ship till he has produced a certificate of good character, and of 
time of service from his employers, and a certificate of birth. (5) 
Each candidate appointed to the scholarship will be required to 
undergo a three years’ course of study in such university or college, 
combined, as far as possible, with a practical training in a shipyard 
or marine engine works during the college vacations, as he may 
propose and the Council shall approve. (6) A report is to be sent 
in to the Council at the end of each session of study by the holder 
of the scholarship of the progress made, and the results of exami- 
nations attended. If the progress made should, in the opinion of 
the Council, be unsatisfactory, or if the holder of the scholarship 
should, in the opinion of the Council, cease to comply with any of 
the conditions of tenure, the Council will determine the pros 
and fill the vacancy thus arising. (7) All communications wit! 
respect to this scholarship should be addressed to the Secretary of 
the Institution of Naval Architects, 5, Adelphi-terrace, London, 
W.C., and should be endorsed on the upper left-hand corner of 
the envelope ‘‘ Martell Scholarship.” (S$) The Trustees of the 
— for the time being to be the Trustees of the Scholarship 
Fund, 


The President then delivered his address. The 
address opened with an expression of thanks for 
election to the chair, and after touching upon the death 
of our late gracious Sovereign, the Duke of Saxe- 
Coburg, and Lord Armstrong, and the great loss which 
the Institution was about to experience in the retirement 
of Mr. Holmes, the Earl of Glasgow briefly reviewed 
the history of the past year. It ran as follows :—Turn- 
ing, first, to the mercantile marine, it is interesting to 
note that the shipbuilding output of the United Kingdom 
in the last year of the century has surpassed all previous 
records. Of merchant vessels no less than 1,442,471 tons 
were launched, made up of 664 steamers, and only 28 
sailing vessels. These figures surpass those of the pre-' 
vious year by 26,000 tons, and the average of the 
preceding decade by no less than 826,000 tons. The 
warships launched amounted to only 168,000 tons dis- 
placement, having been less by a round of 100,000 tons 
than the previous year. Only about half of this amount 
was for the British Navy, but this fact must be regarded 
as a mere accident, for many of H.M. warships were 
approaching the launching condition at the at of the 
year, and within the last few weeks no less than seven 
of the largest size have been put out afloat. The figures, 
therefore, given above do not in any sense represent the 
activity of the country in warship building during the 
past year. It is interesting to note what becomes of the 
huge tonnage of mercantile shipping which is constructed 
every year in these islands. It appears that rather 
more than three-quarters of the whole is for hoime 
owners, and rather less than one-quarter—to be exact, 
about 23 per cent.—goes to our Colonies and to foreign 
countries. Germany and Austria-Hungary were our 
largest foreign customers, having taken 103,000 and 80,000 
tons respectively. The most remarkable feature of modern 
mercantile shipbuilding is the continually increasing size 
of individual steamers. In 1892 there were launched in 
the United Kingdom 37 steamers, of over 4000 tons 
gross, while last year 125 were built. In the first-named 
year there was only one steamer putatloatof over 7000 tons, 
against 26 in the year 1900. If we go to the very largest 
type. it may be noted that there are now thirteen steamers 
of 10,000 tons and upwards being constructed in these 
islands, against three in Germany, one in France, and 
six in the United States. Of these thirteen vessels, five 
are stated to exceed 18,000 tons each. I must here refer 
specially to one of these steamers; because, when com- 
pleted, she will be the largest ship in the world. The 
Celtic, which will be launched by Harland and Wolff, in 
Belfast, next week, exceeds even the Oceanic in tonnage. 
Her leading dimensions are: Length over all, 698ft. 8in.: 
breadth, 75ft. 44in.; depth, 49ft.; gross tonnage, 20,900. 
It will be noted that, while the length is about 7ft. less 
than that of the Oceanic, the breadth is 7ft. and the gross 
tonnage 3600 in excess. The horse-power is only one- 
half that of the latter vessel, being 14,000 against 28,000 
indicated horse-power. This is accounted for by the fact 
that the Celtic is of the combined passenger and cargo 
type, whereas the Oceanic i3 a mail steamer. Outside 
of the United Kingdom the shipbuilding industry has been 
extremely active. In France, the operation of the bounty 
laws has continued to foster the production of many large 
sailing ships. In the United States there has been an 
enormous development of shipbuilding capacity; the 
ocean tonnage, in iron and steel, reported as being under 
construction has very nearly doubled, having risen from 
105,000 tons at the end of 1899, to 198,000 at the end of 
last year. This is altogether exclusive of the shipbuild- 
ing industry on the Great Lakes, which, as is well known, 
has already attained great proportions, the iron and steel 
vessels constructed for these inland waters having last 
year reached the total of 143,000 tons. The Americans 
are making great preparations to carry on shipbuilding 
on a very large scale, and when the threatened bounty 
laws are passed it seems probable that we in this country 
shall once more have to face the competition in our most 
distinctive national industry, which was felt so severely 
in the last decades of wooden shipbuilding. It is well 
worthy of remark that in this, the first year of the new 
century, the wooden shipbuilding industry continues to 
flourish in the United States. Last year no less than 
107,500 tons gross were constructed of timber. Amongst 
them may be noted the Eleanor A. Percy, a.six-masted 
schooner, built at Bath, in the State of Maine. She is 
probably the largest sea-going sailing vessel ever «built. 
Her leading dimensions are as _ follows :—Length, 
823{[t. 6in.; breadth, 50ft.; depth, 24ft. 9in.; gross ton- 
nage, 3402. The schooner Pretoria, launched last July at 
West Bay City, Michigan, is even longer than the Eleanor 
A. Percy. Her dimensions are? Length, 350ft.; breadth, 
45ft. 6in.; depth, 27ft. She is intended to carry 5000 tons 
of ore, or 175,000 bushels of wheat. In Germany ship- 
building continues to flourish. Over 204,000 tons of 
merchant vessels were constructed there last year. We 


all know the enterprise and skill of our German friends 
especially in building transatlantic liners of the largest 
class. The famous Hamburg-American steamship, the 
Deutschland, holds the Atlantic record, while the North 
German Lloyd steamer, Kaiser Wilhelm der Grogge 
follows closely in the second place. The statement 
recently made to Parliament by the First Lord of the 
Admiralty is full of interest. I must congratulate Lord 
Selborne, and also his predecessor, upon the fact of 
‘* better progress having been made than in recent years 
with the ships under construction for the Royal Navy.” 
For the first time for some years ‘the aggregate 
expenditure on new construction will closely approach 
the provision made in the estimates.” Last year, from 
this chair, your then president, Lord Hopetoun, felt 
constrained to comment on the serious national danger 
that had arisen through the non-delivery of machinery 
and armour, and suggested that the Government should 
either encourage private firms to lay down plant or else 
should itself undertake the manufacture. It. is very 
satisfactory to know that the private firms have largely 
increased their appliances, and that the number of 
manufacturing firms has increased to five. It now seems 
probable that delays will not again arise in consequence 
of deficient producing power. Lord Hopetoun also 
alluded last year to the necessity of auxiliaries, such as 
steam colliers, repairing, distilling, and hospital ships, 
being provided for the use of the fleet. All must 
recognise the importance of these additions, which 
increase the mobility of the Navy and its readiness for 
war. It is satisfactory to note that some progress has 
been made towards providing these vessels. Three 
colliers are now in use with the fleet ; a ship for repairing 
and distilling purposes has been purchased, and is being 
fitted up; another distilling ship and also a depot ship are 
to be built ; while the Maine, which rendered such signal 
service in South Africa, will it is hoped, be secured as 
a hospital ship in the Mediterranean. The whole 
question of fleet auxiliaries is now under the careful 
consideration of the Board, and it is earnestly to be 
hoped that next year we may hear that substantial 
progress has been made in their provision. A very 
interesting feature in the statement is the announcement 
that, for the first time in our history, submarine boats 
have been ordered for experimental purposes. Experts 
differ widely in their views as to the effect that these 
boats may have upon the future of naval warfare; but no 


‘one can doubt that the Admiralty was wise in resolving 


to experiment with them. It must be regarded as a 
fortunate coincidence that we are to have at these 
meetings an important paper on the subject of submarine 
boats and their from Captain Hovgaard, of 
the Royal Danish Navy, an officer who has already made 
many interesting communications to the Institution, and 
whose presence among us is always welcomed. One of 
the most interesting events of the year has been the 
inquiry which has been entered into by the Boiler 
Committee, a body composed very largely of distinguished 
members of this Institution. Into the knotty technical 
questions concerning the merits and demerits of different 
types of boilers for warships I do not propose to enter ; but 
I may be allowed to express the hope that the labours of 
the Committee will result in great benefit to the Navy, 
and that the Admiralty will permit the vast masses of 
information which will doubtless be accumulated to be 
rendered available for the profession. The Admiralty 
programme of ‘shipbuilding is always looked forward to 
with great interest by the members of this Institution. 
For the coming financial year, the sum of a little over 
nine million sterling has’ been asked for new construc- 
tion. The greater part of this amount is to be devoted 
to pushing on the ships now being built, as far as 
possible, towards completion. No one can question the 
wisdom of this policy. The vote demanded is the largest 
on record, but is not, in my opinion, greater than the 
circumstances demand. Some disappointment has 
been expressed at the smallness of the sum— 
£537,850—to be devoted towards commencing an 
absolutely new programme; but, if it has been found 
pamesinr to realise simultaneously both the objects in 
view, viz., to make the utmost possible progress with the 
work actually in hand, and at the same time to make a 
substantial beginning with new construction, then I think 
that the wisdom of the Admiralty in distributing the 
money as they propose to do cannot be gainsaid. 
good ship in the water is worth two on the stocks and 
any number on paper—a fact which is not invariably 
given due weight to by some of those who enlighten the 
country on naval matters. Whether or no it is impos- 
sible to realise both these objects simultaneously I 
am not in position to judge; but no doubt light will be 
thrown on this subject during the progress of the debates 
in Parliament on the Navy Estimates. The new ship- 
building programme comprises three battleships, six 
armoured cruisers, two third-class cruisers, and twenty- 
two smaller vessels. The types of the new battleships 
and cruisers are, naturally, of great interest to us as an 
Institution ; but as the designs are not yet completed, | 
am unable to give you any information on this subject. 
I am very glad to know that during my first year of 
office the Institution proposes to hold a summer meeting 
in my own country and district. I can assure you of a 
most cordial welcome to Glasgow. The Institution of 
Naval Architects is held in high honour on the Clyde. 
Its shipbuilders, like all others, have derived great advan- 
tage from your labours, and you may be perfectly assured 
of their sympathy-and support. wh 

The first paper read was by Professor J. H. Biles on 


“Tn YEARS’ NAVAL CONSTRUCTION IN THE UNITED STATES.” 


This paper, of which we give an abstract, was profusely 
illustrated by copies ‘of official drawings. The author 
stated that-— 

Most of the information which is gr in this paper has been, 
obtained from official documents published by the Navy Depart- 
ment of the United States, which corresponds to our Admiralty. 
All interested in warships and their construction owed a debt of 
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itude to the generous manner in which this department of the 
information to the people. In this country pro- 
fessional newspapers to some extent do the work that # done by 
the Navy Department of the United States. Probably some in- 
formation which was contained in this paper to-day had been 
already published in professional papers, but it might not be out 
f place to bring some of this information together in this Institu- 
tion to afford an opportunity of discussing some of the interesting 
ints in the American Naval Constructor’s designs, as well as to 
‘ve the information to many who have not the time or opportunity 
ef following connectedly and closely these developments of naval 
construction in the United States, In order to understand why so 
much information is made public by the United States authorities, 
it was desirable to remember that no ship of war is built in the 
United States without a special Act of Congress being 
authorising its construction, This Act may or may not, but 
enerally does, contain specific details as to the kind of ship and 
its leading characteristics, Frequently its cost, displacement, 
speed, armour, armament, and coal-carrying are defined in the 
a and are arrived at after full discussion, both in the Committee 
and in the House. In this way all who are interested have an 
opportunity of hearing what is said, and, if they wish, doing 
what they can to influence the formation of the Act which fixes 
the design of the vessel. After the Act is passed, the Naval 
Department prepares the designs for the ship in conformity with 
the Act, and the various details are fuliy discussed between the 
different bureaux. Plans are then issued to builders to tender 
upon, and alternative designs are invited from the builders. If, in 
submitting their tenders, the builders submit alternative designs, 
they are considered in relation to the Act of Congress and to the 
designs prepared in the department, and, inasmuch as the builder 
has to be responsible for the speed and draught of the vessel, 
there is no insurmountable difficulty in his getting his own alter- 
native design adopted, if it is —gee as that of the department. 
It is evident that this process will produce a design upon which 
the greatest possible amount of discussion has been expended, and 
whether the method of design by discussion is a successful one 
may be judged to some extent by the productions of the United 
States Navy Department. The author then referred to the ships 
of 1891. ere was then one class of battleship having three 
examples, five wen of cruisers, varying from 8000 to % tons 
displacement, and a harbour-defence ram. ie 
he numbers, types, and total displacements are summarised in 
tables at the end of the paper. From these figures may be deduced 
that the total tonnage projected, or built, in 1891 was 165,646 tons, 
costing 46,588,000 dols. (£9,700,000); while the total tonnage 
to-day, projected or built, is 353,400 tons, costing 96,613,000 dols. 
( £20,137 000). The types group themselves in a manner not very 
unlike that of our own Navy. There has been no attempt to 
develop more than one class of battleship, though, naturally, with 
the lapse of time and the evolution of ideas, the type changes 
somewhat ; but it is evident that the American naval constructors 
have never contemplated building two classes of battleships at the 
same time. They always have intended to build battleships superior 
to those already built, and never have made any provision for 
another type of battleship that could be in any sense, from their 
int of view, called a second-class ony as This may be seen 
rom the following list of displacements and types of battleships 
built since 1889 :— 


te of 

Name. Displacement. 
Virginia (unsheathed) .. .. 14,950 .. 1900 


The last two are practically the same design, but the 1899 ships 
were sheathed, thus making their displacement slightly greater 
than the 1900 ships. 

The same may be said with reference to speed, but in no case 
has a later shi od designed to have a less speed than an earlier 
one, the intended ng of the latest ship being 19 knots, as against 
15 knots in 1890, paper then deals in some detail with the 
armour and armament of these vessels. As this information has 
already appeared from time to time in our own pages we do not 
repeat it here. 

e latest information concerning the Georgia and Maine classes 
is that all the ships of both these classes are to be fitted with the 
Sin, superimposed on the 12in., and also a pair of turrets, one on 
each broadside, each having two Sin. guns. There seems to have 
been a great conflict of opinion as to whether the arrangement of 
the Indiana or the arrangement of superimposed turrets should be 
adopted, but the latter arrangement seems at present to be most 
favoured. The thickness of armour on the turret in this latter 
class is reduced to 12in. on the front and llin. to 9in. on the rear 
in the turret for the 12in. gun, while the barbette has 10in. to 6in. 
On the Sin. turret the thickness is Sin. to 64in. forward and 64in. 
to 6in. aft. The 6in. guns are twelve in number, and are arranged 
in a box battery on the main deck. These vessels are to have a 
displacement of 14,900 tons, or 15,300 tons if sheathed ; and are to 
have a speed of 19 knots, They have a coal supply of 900 tons, 
and a bunker capacity of 1900 tons. One cannot fail to be struck 
with the enormous battery of these ships, and with the great pro- 
tection which it has. It may, also, be noted that their draught is 
comparatively small, being only 24ft. They are to have Babcock 
and Wilcox’s water-tube boilers. 

The results of the trials of these vessels that have been completed 
are given by the author, and the ordinary particulars with reference 
to the new vessels, as far as they are known, are also given by the 
author. Up till the time of the Maine class, 1898, there was no 
attempt made to adopt water-tube boilers in the battleship, but in 
the Maine twenty-four Niclausse boilers are to be fitted, and in the 
Missouri and Ohio there are twelve Thornycroft boilers in each. 
The Georgia class and the Virginia class are to have water-tube 
boilers. e engines are to attain 19,000 indicated horse-power. 
They have a 4Sin, stroke, running at about 110 to 120 revolutions, 
but in the Maine class the stroke has been reduced to 42in. In 
the four monitors there are water-tube boilers, each ship having a 
different type, Thornycroft, Niclausse, Mosher, and Babcock and 
Wilcox, The results of these four vessels will be watched with a 
great deal of interest. 

The paper next dealt with cruisers, and a comparison drawn 
between our own Drake and the United States Maryland. They 
had again to valuea difference in speed of 1 knot and 25 per cent. 
more coal against the difference between two 9°2 guns and four Sin. 
guns. Here, in, the Americans seem to prefer a dominating 
armament to other qualities. The remainder of the paper contains 
detailed information concerning the United States navy, and ex- 
tracts from official reports, and numerous tables. 

There was, as we have said, no discussion, the meeting 
apparently taking no interest at all in the United States 
navy. The only speaker was Admiral Sir J. Hopkins, 
who, after a few introductory words, directed attention 
to the fact that the designers of United States battleships 
seemed to have adopted a uniform size of about 15,000 
tons, which was about 1000 tons larger than our ships. 
It was most important that the displacement of the 
battleships of a fleet should be kept as uniform as possible, 
because when ships are nearly alike they could be 
handled with more certainty than when each of them 
had her own diameter of circle in which to turn, 
and her own speed. A special feature of United 
States policy was that they never went back, they never 
stood still; the group of ships built in any one year was 
always a little better in some way than the group which 


eenes it. He held thatthe way in which the United States 
esigners used armour was better than our way. We used 
an armoured deck, but the Americans used 6in. broadside 
armour. Again, the American ships were better than 
ours because they had no “soft ends.” The Sin. gun 
promised to be an admirable weapon, because it pene- 
trated 6in. armour. He was entirely opposed to the 
superimposed turret. One man now controlled two guns. 
He could not see how it was possible for one man to 
control four guns; and in action there would be wild 
work, each turret being used without regard to the other. 
It was curious that the Americans seemed to manage 
with a less draught than our ships needed; but light 
draught was of great importance to us, as our ships had 
to go through the Suez Canal. The Americans tried 
three screws; he thought it was worth considering 
whether we might not do the same. He concluded by 
a short reference to boilers, saying that it was above all 
things necessary not to repeat the mistake already made, 
<a boilers wholesale into our ships without adequate 
trial. 

He was followed by Admiral FitzGerald, who spoke 
very briefly. He said that when in San Francisco not 
long since he was told by naval officers that the double- 
turret system was a total failure. The most noteworthy 
feature about the American navy was the extraordinary 
way in which they got things into their ships which we 
could not get on the same displacement. They seemed 
to have more of everything, and he asked Professor Biles 
if he could tell the meeting what it was they sacrificed 
in the United States ships, for they must sacrifice 
something, or else statements of displacement were all 
wrong. 

The President having solicited further discussion with- 
out avail, the meeting adjourned a little before two p.m., 
rue for the traditional twenty minutes, but for a whole 

our. 


In the afternoon the first paper taken was by Rear- 
Admiral C. C. P. FitzGerald, Associate, on 


Design vor A Fast Scout.” 


It was illustrated by several — wall diagrams, but 
as its importance lies more in the idea than in the actual 
realisation, we do not reproduce these. 


The author was responsible for the general idea of the design: 
but had received professional assistance from Mr. Philip Watts. 

The proposed vessel is to be of 3800 tons, 400ft. long between 
the perpendiculars, 44ft. beam, with a draught of 14ft. with her 
normal coal supply on board ; there will be two screws, and the 
collective horse-power will be 17,000. The armament is to be six 
4in. guns and a dozen machine guns. There will be a protective 
deck 2in. thick on the slope, and lin. on the flat. There will be 
no double bottom through the boiler compartments, but there will 
be elsewhere. The 4in. guns will be protected with 4in. shields, 
except the foremost and after guns, which will be in 4in. complete 

un-houses, and the conning tower will be of the same thickness. 
Th speed is to be 25 knots, but the whole idea of the design has 
been, not so much to procure a very high measured-mile speed for 
a few hours, as to assure a good, continuous ocean speed as lo 
as the coal lasts, and this is to be 23 knots. The normal 
supply is 500 tons, but the bunker capacity will be for 1200 tons, 
though the vessel will not go 25 knots with her bunkers full. 

The boilers will, of course, be tubulous ; probably of the Yarrow 
type. The ventilation will be artificial, and there will be no cowls, 
The estimated cost is £250,000 for the vessel, and £20,000 for her 
ar t; her mini radius would be 1500 miles, and her 
maximum 8000; the last at ten knots. 

The author gives as his reason for proposing such a vessel that it 
has often been suggested that we ought to keep ourselves ready 
for war at short notice, so as not to find ourselves in the position of 
having to extemporise any important class of vessels as auxiliaries 
after war is declared or becomes imminent; and, with regard to 
scouts, there do not appear to beany vessels in existence which would 
meet our requirements. The Transatlantic liners are too large. 
The Holyhead boats and the Channel Island packets are fast 
vessels and good sea boats, but their boilers and engines are un- 
protected, and their coal supply altogether insufficient to enable 
them to act as scouts; and our old friends the Liverpool tugs, 
extemporised during the Russo-Turkish War, are scarcely up to 
present-day requirements with regard to speed. 

It is generally understood that, in the event of war with a mari- 
time Power, it would not be possible to institute a close blockade 
of the enemy’s ports in the same way that we blockaded during 
former naval wars ; but that it would, nevertheless, be absolutely 
necessary that we should be able to watch those ports in such a 
manner that the exit of hostile ships in any considerable numbers 
could not take place without the admirals in command of our 
battle syuadrons being promptly informed of the fact. But 
although this is the leading feature of our avowed strategy, it is 
difficult to see how it is to be performed, or what warships we have 
capable of doing it. To begin with our first-class cruisers ; they 
are too valuable to be exposed to the great risk of watching on an 
enemy’s port, which probably would contain numerous torpedo 
boats, and perhaps some submarines; secondly, there are not 
enough of them ; and, thirdly, they would have quite enough to do 
in protecting our trade routes from the depredations of hostile 
cruisers, which are certain to escape, in spite of the closest watch- 
ing. Next, take our second and third-class cruisers, with nominal 
speeds of about 19 and 19} knots ; some of the smaller ones—the 
*P” class—having a speed of 20 knots in smooth water: it does 
not seem likely that they will be oo by an enterprising 
enemy to keep watch off a port which will probably contain several 
powerful armoured cruisers of large size, and with nominal speeds 
of 21 knots. These vessels would anew on the scene some fine 
morning at daylight, with a good head of steam ready, and sink or 
capture our watchers, as the latter would not have sufficient speed 
to escape, even under the best conditions. 

Our torpedo gunboats have not sufficient speed, or sea-going 
qualities, to enable them to act as scouts to our battle squadrons ; 
and lastly, our destroyers have neither the size, sea-keeping 
qualities, nor the coal endurance to fit them for the duties; 
though they are doubtless excellent little vessels for the purpose 
for which they were intended. 

Recent events in South Africa have illustrated the extreme 
importance of efficient scouting in land warfare, and if we may 
reason by analogy, there seems to be cause for believing that scout- 
ing will be of at least equal importance in the event of a great 
maritime war. 

An interesting discussion followed the reading of this 
aper. It was opened by Commander Clover, of the 
United States navy. The experience which. the United 
States had gained from the recent war indicated that 
special vessels devoted to scouting were not necessary, as 
the transatlantic mail steamers could be: readily adapted 
to this service. No..better vessels could’ be, found: for 
long-distance scouting, and torpedo boats and.destroyers: 
served -every purpose for close work. Admiral Sir 
John Hopkins energetically defended the ideas expressed 


in the paper. He did not think liners were suitable for 
watching certain strategic positions and bringing informa- 
tion to the admiral. Nelson had regretted the dearth of 
frigates. Why? Because he wanted to use them as 
scouts. They wanted fast ships in the Navy, and he 
meant to do all he could to induce the Admiralty to order 
some such vessel as that of which the design was before 
them. A ship that could be overhauled by the enemy 
was useless for scouting purposes. Other nations were 
building vessels of greater speed, and were we to lag 
behind? He thought the importance of having fast 
scouts of the greatest importance, and if they were 
wanted they should be produced. Captain May took the 
opposite point of view. Nelson, he thought, wanted more 
frigates because our frigates almost invariably beat 
French vessels of the same class. If such a type as that 
proposed was adopted we should need, say, ten vessels. 
The class would cost some 2} millions, and would require 
3000 men to man it, and that outlay was to be spent on 
ships that could not fight. The fate of the scout is 
generally to see an enemy’s cruiser on the horizon. She 
creeps up until she is able to ascertain that the cruiser is 
stronger than she, and then turns tail and runs back to 
the admiral with little or no valuable information. He 
could not see where the type of vessel proposed would 


come in. 

Sir W. White said he had not come to criticise the 
design. He thought there were many interesting 
points about it, but he would like to recall to 
the members that three years ago provision was 
made in the French naval estimates for two vessels 
of this kind. Those vessels had never been begun, 
doubtless because the necessity for them had not been 
shown. At the time the matter was widely discussed, 
the balance of opinion being practically Captain May’s 
views. He thought that the estimate of speed was a 
little sanguine. 

Mr. Philip Watts gave the following figures for the 
allowances of weight :—To hull and fittings, 1840 tons; 
to propulsion, 800; protection, 330; armament, 130; 
equipment, 150; and coal, 500 to 550 tons. The 800 tons 
for propulsion allows for two s2ts of four-cylinder engines 
with 2ft. 6in. stroke, developing at 230 revolutions 17,500 
horse-power and ample boiler power. At three-quarter 
power, 200 revolutions, 23 knots could be maintained, 
and a fourth of the boilers would be then available for 
cleaning and repairs. He admitted that the performance 
was high, but he thought it could be realised, and in that 
he was supported by such authorities as Mr. Marshall, 
of Hawthorn, Leslie, and Co., and Mr. R. Humphrys, 
whose firm was prepared to undertake it. From his 
personal point of view he thought such a ship might 
have more armament. He would like to see two 6in. 
guns. If another 200 tons was allowed they and two 
torpedo tubes could be added, and for another 200 tons, 
that is, 400 in all, all the 4in. guns could be replaced by 
6in. guns. The total extra cost would be from £40,000 to 
£50,000, and he thought the expense would be worth while. 

Professor Biles endorsed Commander Clover’s views. 
He thought mail steamers could be so designed as to be 
convertible into armed and protected scouts when 
required, and in times of peace they could be used for 
trading purposes, not lie idle. 

Admiral FitzGerald, in reply, said the whole question 
was whether such a vessel was wanted. He did not see 
that the case of either France or America necessarily 
applied to Great Britain, and he thought that aJl our 
liners would be wanted in war time to feed the country. 
Furthermore, the engines of liners could not be protected, 
and the consumption of coal was far greater than in the 
type proposed. Captain May’s arguments might be 
equally applied to land scouting, but no one doubted the 
value of that branch of the service. He did not want his 
scout to fight. She was to be discouraged todo so. Her 
business was to carry information. Big protection and 
armament were not wanted. 

After a few remarks from the Chairman, Mr. A. 
Mallock read.a paper on 


“An INSTRUMENT FOR MEASURING THE ROLLING 
oF S#HIPs.” 


The rolling indicator here described may be placed in any part 
of the ship, and will give a very accurate measure of the rolls in 
all circumstances. The indicator consists of a paddle-wheel sup- 
ported on fine pivots, and enclosed in a short cylindrical box com- 
pletely filled with fluid. The wheel is made of the same densit; 
as the fluid, so that the friction of the pivots is nearly elimineted. 
It is well known that in the case of a box completely filled with a 
perfect fluid, no motion given to the box can communicate any 
rotation to the fluid itself; and, though this is not true of a 
viscous fluid like water or any actual fluid, it is practically true of 
that part of such a fluid far removed from the sides, provided that 
motion is not sufficient to cause eddies. The paddle-wheel nowhere 
comes within an inch of the sides of the cylindrical box, and 
experiment has shown that this distance is sufficient. 

Jnder these circumstances, whatever motion is given to the box, 
very little rotation is set up in the interior of the fluid, and the 
wheel, which is of the same density as the fiuid, behaves as if it 
were part of it. In fact, the function of the wheel is merely to 
indicate what the inner parts of the fluid are doing. When the 
ship rolls the box revolves, but leaves the fluid and wheel at rest 
—as far as rotation is concerned. The motion of the box, there- 
fore, relative to the wheel, gives the amount of the roll. This 
indication of the magnitude of the roll would be perfectly accurate, 
except for friction and viscosity errors, were it not that in order 
that the wheel may have a definite zero position, it is necessary to 
fix a small weight on its circumference, thus converting it into a 
pendulum. 

After going into the question of the forced oscillation of ordinary 
pendulums, the paper goes on to examine the effect of the forces 
experienced on shipboard on the rolling indicator described. If 
there were no fluid the wheel of the indicator would have a period 
shorter than that of the ship, and would therefore execute forced 
oscillations about the true vertical when the ship rolled, the period 
of the forced oscillations being that of the ship, and their phase 
the same, or opposite to that of the roll. Its indication would 
thus be wrong by the whole amplitude of the forced oscillation. 
The presence of the fluid, however, modifies the forced oscillation 
in three ways. First, by adding very — to the effective mass 
of the wheel while slightly diminishing—by flotation—its stability, 
it greatly lengthens“it natural period ; secondly, it causes a very 
<= extinction of any relative motion of the fluid and wheel, thus 
reducing to a small —— the possible amplitude of the forced 
vibration ; and, thirdly, which is most important, it alters the 
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phase of the forced oscillation to very nearly 90 deg. from the 
phase of the roll. 

The paper then enters into a mathematical discussion to show 
that in any practicable position on board any actual ship the 
forced oscillation due to the lateral travel of the instrument in 
rolling is a small fraction of a degree. 

The magnitude of the oscillation which the viscous drag of the 
fluid, set in motion by the sides of the indicator box, can maintain 
in the wheel, and also the effect of the friction of the pivots, are 
then considered, and the conclusion is reached that no rotation of 
the indicator box due to rolling will produce by viscous action a 
rotation of the fluid which is more than a very small fraction of a 
degree at the distance of an inch from the sides. 

Pivot friction is the most important element in causing such 
small errors as are found to exist in the readings of the indicator. 
The force between the pivot and its bearing is proportional to the 
load on the pivot, but independent of the angular velocity. The 
friction always tends to turn the pivots in the direction of 
motion of the box. Hence, while the ship rolls from port to 
starboard, there is a constant couple tending to turn the wheel in 
the same direction, and vive versd. 

When rolling first begins, or when it is irregular, free vibrations 
are set up as well as forced vibrations, and this is true as regards 
the wave force as well as pivot friction. In the initial stages of 
the change the sum of the natural and forced vibratio ay be 
as much as a degree, but in any ship with less than a 20-second 
period, the sum of all disturbing forces does not amount to a 
degree, and in general it will be less, Since the forced oscillation, 
saused by pivot friction, is independent of the angle of rolling, 
vne percentage accuracy of the observations increases with the 
magnitude of the roll ; but, for this reason also, the greatest care 
has to be taken to make the bearings as frictionless as possible. 

In certain cases pitching may tend to increase the frictional 
foreed vibration. The effect of pitching on the fluid in the indi- 
eator box is to cause a flow of the fluid to take place in the sense 
opposite to that in which the box turns about the axis of pitching. 
When the pitching exceeds a certain amount, it intensifies the 
pressure between the wheel pivots and their bearings ; but experi- 
ments with the indicators show that this effect is not sensible 
unless the pitching is abnormally great. 

A short discussion, in which Mr. Watts and Professors 
Biles and Bryan took part, concluded the afternoon 
proceedings. 

The annual dinner of the Institution was held on Wed- 
nesday evening at the Hotel Cecil, the Earl of Glasgow 
in the chair. Amongst the toasts, Admiral Sir John 
Hay proposed The Secretary.’ Mr. Holmes, by his 
great knowled se and wonderful tact, had endeared him- 
self not only to the Institution, but to countless foreigners 
with whom in their peregrinations the members of the 
Institution had been brought into contact. Being such 
as he was there was little wonder that the First Lord of 
the Treasury had selected Mr. Holmes to fill the chair of 
the Irish Board of Works. Mr. Holmes, in acknow- 
ledging the toast, said that he was a firm believer in the 
efficacy of good wishes, and would enter upon his new 
career with a sense of encouragement derived from the 
kind send-off which had been given him. 


THE CAPACITY OF DIFFERENTIAL PULLEY 
BLOCKS. 

A RECENT decision given in the Bristol County-court, has 
just been brought to our notice. As far as we can gather 
from the information at our disposal—we have been unable 
to obtain a transcript of the shorthand notes of the case— 
the facts are as follows :—The plaintiffs sent to the defendants 
an order worded as follows: ‘ Please supply one set Eades- 
Weston differential pulley blocks, one ton, with 40ft. of 
chain.”’ The block and chain were delivered, and at the first 
time of using, when lifting a weight of 184 cwt., the chain 
broke. The blocks were sent back to the defendants, with a 
ietter saying that the chain had broken with this weight, 
and requesting that a new chain should be fitted and carefully 
tested. The blocks were returned to the plaintiffs with a 
new chain. They were twice used with a load of 3 cwt., 
and on the third occasion of using, when lifting a lathe 
weighing 144 cwt., the chain broke and let the lathe fall, 
causing damage to the extent of £50. The broken link of 
the chain parted at the weld. The defence set up and 
supported by evidence was, that in the trade, “ one-ton 
blocks *’ only meant blocks which had been tested by a dead- 
weight of one ton; and that a safe load would not be more than 
about half-a-ton. The Judge, in giving his decision, held that 
the order was for a one-ton pulley block, and that meant 
a pulley block which had been tested to one ton. He 
assumed that in the regular course of business this block 
had been tested. He. did not know whether the defect 
in the chain was latent or patent; the probability was 
that it was latent. It was the result of bad workmanship. 
But the contract was for a sale of goods by description, and 
the condition had been fulfilled by supplying what was known 
in the trade as an “‘ Eades-Weston differential pulley block, 
one ton ”-—tested to one ton. The plaintiffs took their 
chance of what it would bear, and were not entitled to look 
to the defendants who supplied them with a thing for a few 
shillings to recoup them to the extent of £40 or £50 if it 
broke. He gave judgment for the defendants with costs. 
This decision is certainly of interest. We are sure that many 
of our readers will have been under the same impression as 
the plaintiffs in this action, and will have considered that in 
ordering ‘‘a set of pulley blocks, one ton,” they would obtain 
a set of blocks which would safely lift one ton. It is well 
that they should now understand that this is not so, and be 
careful when ordering in future to state particularly what 
weight the blocks are to lift safely. 


A New EcoONOMISER FOR STEAM BorLers.—A novel form 
of furnace and feed-water heater for steam boilers has been devised 
hy Mr. Robert Scott, of 292, Camden-road, London, and may now 
be seen in practica' work on a marine boiler adjoining Bromley-by- 
Bow Station, on the Tilbury and Southend Railway. The device 
consists very briefly of a cast iron water box which replaces the or- 
dinary fire-bars, and extends the whole width of the furnace. 
Through this box pass a number of steel tuyeres, which serve to 
allow the air, under slight pressure in the closed chamber below the 
box, to pass up through and mingle with the fuel which lies onthe 
top plate of the box. With this object the upper extremities of 
the tuyeres are closed and suitably shaped with outlets at right 
angles to the axis of the furnace, and preferentially arranged 
alternately on either side. The fuel is placed on the top plate of 
the box. The box itself is used as a feed-water heater. The marine 
boiler at Bromley has shown high evaporative efficiency with this 
furnace. It has 600 square feet of heating surface, and 20ft. of 
grate surface. With Welsh slack a test showed that 11} lb. of 
water were evaporated per pound of fuel. With best Welsh steam 
coal, we are informed that 12 Ib, of water have been turned into 
steam with 1] Ib. of coal, 


THE CROSS-CHANNEL PASSENGER STEAMSHIP 
SERVICES. 
No. I. 

Tuar the steamship passenger-carrying services in 
deeper waters than those found in our rivers and estuaries 
should, as a matter of course, find extension across what 
may be called our home channels, seemed only a natural 
result of the success that attended the earlier attempts in 
establishing steam communication between London and 
the more distant river and seaside resorts of Gravesend, 
Sheerness, Margate, Ramsgate, &c. On the introduction 
of locomotive traction on land, and the eventual openin 
of frailway communication between these places an 


wood steamships from the presence of iron in the 
shape gf machinery on board; but the case was 
found to be quite different in that of a ship whose hull 
was of metallic construction. No sea-going iron steam. 
ship was, we believe, in existence in the early “ thirties ; 
but taking into account the many advantages of ships built 
of iron, we find the General Steam Navigation Company 
contracting with Mr. John Laird, of Birkenhead 
early in 1837, for the construction of a vessel 
of 600 tons burden—at that date considered “ gigan. 
tic’—of that material, leaving the question of 
magnetic influence for future consideration. As this 
vessel was in the sequel, destined to be not only 
| the}pioneer iron steamship employed in the cross-Channe] 


ae 


Fig. 1—THE CHANNEL STEAMER RAINBOW, 1837 


London, steamboat owners had to look further afield for 
remunerative employment for their craft. All previous 
traffic in goods and passengers up to about the year 1821, 
between the home and continental Channel ports, had been 
carried on by sailing packets, craft but ill adapted for the 


| services, but the largest iron steam vessel then in exist- 
| ence, and subsequently deputed to settle satisfactorily the 
| question of compass adjustment in iron ships, we have 
| chosen her as a fitting example of one of the first and 
‘most efficient of cross-Channel passenger and mail 


conveyance of passengers, though fairly serving for that | steamers of her time. 


of mails and merchandise. 
River navigation by steam having for some time 
been a fait accompli, it was open to any enterprising 


shipowners to champion the application of steam to sea- | 


going vessels, and start a cross-Channel steam passenger 
and mail service, kc. That the Channel passage had 
been previously accomplished by steam, we have it on 
record that the Majestic paddle steamer—on the Margate | 
station—in 1816 crossed from Dover to Calais with two 
hundred passengers and returned without accident, a 
performance then highly appreciated, and one that helped 
to establish the superiority of steamboats over other 
means of deep-water conveyance. This was, however, 
but an isolated attempt at Channel crossing by steam, 
and it was left to other hands to establish a continuous 
service in this connection. 

In our issue of this journal of September 28th, 1900, | 
in an article on the “Thames Passenger Steamboat | 
Service,” we incidentally mentioned that. a Mr. Brockle- | 
bank, a shipbuilder of Deptford-on-Thames, built for | 
himself in 1821, in his yard on the creek bank at that | 
place, a small steamer named the Eagle, a vessel of | 
170 tons burden, and fitted her with engines of 40 horse- | 
power made by Boulton and Watt, of Soho. Getting | 
some men of capital to join him in 1822, this pioneer | 
steamship owner built at the same yard in that year the | 
Royal Sovereign, of 220 tons burden, and 100 horse- | 
power engines; and in 1824 the City of London, of | 
235 tons, with the same engine power. 

Now it was with these small beginnings in the way of | 
sea-going steamers as a nucleus, that the existing oldest 
steamship company in the world rose to fame; for the 
proprietorship of the three boats mentioned was in 1824 | 
enlarged and incorporated, and became known as the | 
General Steam Navigation Company. In 1825 the’ 
Harlequin and Columbine steamers—built at Deptford— _ 
were added to the fieet, and the whole of them put on | 
the Ramsgate and Margate stations. All of these vessels 
were short and bluff bowed, but the two last were sub- 
sequently improved in shape, being lengthened forward 
by the addition of a new bow, to which a finer entrance 
was given. 

In the ten years—1824-34—following the formation of 
the above-named steamship company, nearly a yearly , 
addition was made to its fleet; and we find that in the 
latter year it had opened and established constant 
weekly express services between London and the con- 
tinental ports of Hamburg, Rotterdam, Ostend and | 
Calais; the Harlequin and Columbine having been taken 
off the London to Margate station and put on that from 
London to Hamburg, carrying his Majesty’s mails, with 
passengers and goods. ‘ 

Although iron had at this date—1834—gradually come 
into use in the construction of river steamboats, it had not 
as yet been adopted as the constructive material for deep- 
sea steamships, there being the drawback, through 
magnetic influence, of its effect upon the compasses of iron 
vessels, Little or no injury had been experienced in 


This vessel, named the Rainbow, which was, as we 
_ have stated, built by Mr. John Laird at his shipyard at 


Fig. 2—STEEPLE ENGINE 


Birkenhead for the General Steam Navigation Company 
—her constructive material being iron—was 190ft. long 
between perpendiculars, 26ft. broad between the paddle- 
boxes, and 49ft. over them. She had a depth under deck 


| of 12ft. Sin., and ber tonnage was 600 B.M. With six 


days’ coal on board her draught was 6ft. The hull 
was of the best Shropshire iron, the plates being butted, 
strapped, and double riveted, all rivets being countersunk. 
She was fitted with five main water-tight bulkheads ; 
with an additional oné between the engines and boilers, 
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In Fig. 1 we'give a view of this beautiful vessel as she | the material of their construction might be completely 
appeared when entering the Scheldt. As shown, she was | overcome—though its application would, of course, 
schooner-rigged, having two masts for fore-and-aft sails. depend on the peculiarities of each ship—the deep sea 
Her passenger accommodation afforded every comfort for | itself could be safely traversed by a class of ships that on 
the voyager, she having a main saloon 36ft. long, and | every other account possess so many advantages. : 
ladies’ cabin 18ft. long, panelled in mahogany, I'rench Following on the compass experiments with the Rain- 
jolished, and fitted with handsome sofas. Her fore bow, her owners at once determined to despatch her on a 
bin was 43ft. long, and forecastle 24ft. 6in., there being | voyage to ary when, if her rate of speed came up to 
also six large deck cabins fitted with seats for passenger | that attained by her on the river, other vessels would 
shelter. | have to be fast indeed that could keep her in sight, as her 
The propelling engines of this vessel, two views of average up and down it was twelve miles an hour, per- 
which we give in Figs. 2 and 8, were of the type known formed under disadvantages inseparable from an experi- 
as ‘steeple’ engines, the invention of Mr. David | mental run, when the vessel was not in regular sailing 
Napier. The particular engines, however, fitted | order or trim for an actual over-Channel assage. . 
in the Rainbow were made by George Forrester and Co., An amusing incident—as to bearing y compass—is 
of Liverpool, and differ materially in their arrangement recorded in connection with the Rainbow while on her 
from those of the same type illustrated in the issue of passage round from Liverpool to the Thames. Fine 


weather had accompanied 


her on the run unti when 


fog had come down upon 
her. Her captain was for 
the nonce in every sense 
‘‘at sea,” but a fishing 
boat being spied was 
hailed and asked what 
was his course. ‘“ South- 
east ’’ said the fisherman ! 
‘‘ T wish to heaven I knew 
which was south-east” 
responded the captain, 
much in the tone of the 
winded French trombone 
| player, who, when urged 
to “play,” exclaimed ! 
“Tt ees all very vell for 
| vou to say blay! blay! 
but vhere ze devil am I 
to find ze vind?” Such 
a predicament as the 
Rainbow’s captain was in, 
Tur ENGINEER previously referred to. could not again occur after the results of the experiments 
engines, which were each of 90 nominal horse-power, the | carried out on board of her in connection with compass 
cylinders were 50in. diameter, with a piston stroke of | errors as affected by the metallic construction of the 
4ft.6in. In their design, each piston had but one piston- vessel's hull. 
rod—instead of four as in the earlier arrangement of the 
type—its motion being imparted to the crank arm on the | 
paddle shaft by means ofa curved crosshead and its con-) Ss 
necting-links, to an upper gudgeon working in guides formed ENGINEERING DETAILS AT THE CRYSTAL 
in the side frames. To the centre of this gudgeon, the | PALACE. 
connecting-rod proper was attached at its upper end by a No. If. 
strap and cotter; its lower end embracing the crank pin | _ Iw our first article on the “ Engineering Details at the 
brasses in a similar manner. The way in which the air | Crystal Palace,” published in our issue of 1st February 
pump was worked needs no description, as the illustration | last, we gave in detail the arrangements for the various 
— itself. : systems of water supply at the Crystal Palace. In this 
he plan, Fig. 3, shows the disposition of the air, feed, | article we propose to deal with the heating and ventilating 
and bilge pumps; the rams of the latter, which were of the | of this enormous building. To those who have not given 
trunk type, being worked off studs in the air pump levers | the matter much thought it would seem perfectly easy to 
as shown. The slide valves were actuated by a loose | carry out the heating of this edifice, but on consideration 
excentric with stops on the crank shaft, the reversing of | it will be found that the task is of great magnitude, and 
the engine being effected by a loose counterbalance acting | that many important considerations have to be taken into 
on the wiper shaft through the medium of the excentric | account. The superficial area of glass, for example, 
rod with its gab pin and clutch. The condensation of the | reachesas much as 14 acres, and the cubic contents of the 
steam after use in the cylinder was effected by water jet | whole building—which is roughly speaking 1390ft. long, 
injection into the condenser, the condensed water being | 340ft.wide, and 73ft. high as an average, the extreme height 
delivered to the hot well through the head valve in the | being 168ft. from floor level—is 35,000,000 cubic feet, or if 
ordinary way. the space under the floor be taken into account, 37,000,000 
This type of engines answered admirably in the Rain- | cubic feet. 
bow, never giving the least trouble. Theydrove a pairof| Sir Joseph Paxton was a greenhouse engineer, and it is 
paddle-wheels 21ft. 6in. diameter, fitted with feathering- | by no means to be wondered at that he should have in- 
floats, and were a decided advance in their design and | stalled for the heating of the Crystal Palace, which is in 
arrangement over the first of their type, there being in | truth one vast greenhouse, the method usually adopted 
them but one piston-rod stuffing-box that would need for such structures. The main portion of the heating is 
attention, instead of four, thus doing away with excessive done by means of a low-pressure hot-water circulation. 
leakage of steam; the connecting-rod guide and main- | Beneath the floor are led rows and rows of pipes, both 
bearing frames were made as light as was compatible | ends of which are connected to mains flowing from and 
to boilers. Generally speaking the arrangements made 
by Sir Joseph remain unaltered to this day. There 
have been in parts some slight modifications, but they 
have not greatly departed from the general principle— 
the majority of the original piping even remaining in 
place. The original boilers, however—though one is 
hardly right in calling them boilers, seeing that the water 
in them is never boiled—have all of them been removed. 
It will perhaps be interesting if we briefly point out the 
method on which the piping, &c., was laid. In the 
original scheme as carried out there were nine stokeholds 
containing altogether seventeen boilers. The stokeholds 
were and are contained in arched compartments abutting 
on a brick tunnel which runs the whole length of the 
Palace building. In spite of its size, it is 1392ft. long by 
20ft. high and 24ft. wide; the very existence of this large 
tunnel or subway is unknown to the visitor who walks 
over the top of it without suspecting what is underneath 
the boards he treads on. The roof of the tunnel 
is of brickwork, strengthened with cast iron girders. The 
tunnel is used for a number of purposes. Along it are 
brought the coals for heating and cooking, and in an apart- 
ments adjoining it are carried out many of the multifarious 
works which are necessary for the carrying on of this huge 
house of entertainment. Along the tunnel, carried on 
brickwork some 6ft. from the floor, are the flues for all 
purposes, and these are of sufficient interest to warrant 
more than just a passing mention. Every fire flue through- 
out the building—even those from the ordinary fires in the 
offices—eventually discharges its smoke into either of the 
big chimneys in the two towers which we alluded to in the 
first article. With this object three horizontal brick flues 
were constructed, two running to one tower and one to the 
other, and it is these which are in the tunnel. They start 
on either side of the centre transept—about 90ft. separat- 
ing the two blank ends. Running to the North Tower there 
is but one flue, which gradually increases in area as it goes 
along and more fires are “ picked up,” till it reaches the 
size of 5ft. by 3ft. This flue deals principally with the 
furnaces which heat that part of the building which is north 


off the Isle of Wight—or 
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supposed to be—as a thick 


Fig. 3—PLAN OF STEEPLE ENGINE 
a 
In the Rainbow's 


with sufficient strength, and all the rods, crossheads, 
levers, supporting columns, &c., were of wrought iron. 
The engines as a whole were compactly arranged, yet 
with easy access to all parts for adjustment, and lubrica- 
tion. The boilers supplying them with steam were of the 
ordinary low-pressure type of the day. 

The Rainbow was brought round safely from the Mersey 

to the Thames, but it was necessary before putting her 
on her intended deep-sea route—London to Antwerp— 
on which she would have to depend on her compasses for 
steering, to ensure their absolute fitness for the purpose. 
As the rectification of observed compass errors in iron 
ships had at this time—1837-8—been particularly engag- 
ing the attention of the scientists of the day with a view 
to their correction, the owners of the Rainbow steamer 
placed her at the disposal of Professor Airy, who had for 
some time past been engaged in a series of experiments in 
connection therewith. His plans being so far matured, he 
on August 29th, 1888, made an excursion down the 
Thames with the steamer in order to ascertain and test 
their working. 
_ For this purpose, in addition to the ordinary compasses 
in use on board, four others were placed on frames erected 
along the middle of the vessel’s deck; and below each, at 
a depth varying according to circumstances, was a shallow 
deal case, containing a magnet placed parallel to, and in 
different degrees of radiation from, the line of the keel. 
~ this means the magnetic influence of the metal of 
which the ship's hull was composed was not only ascer- 
tained in its precise extent, but rectified, so that the true 
bearing -was seen with even greater accuracy than in 
timber-built ships. This was proved to the entire satis- 
faction of Professor Faraday and other scientists who 
were on board, and the discovery was very gratifying to 
them, as it could not fail to be of vast importance in its 
consequences on steam navigation, whether undertaken 
for commercial or national objects. 

Hitherto, iron steamers had of necessity been confined 
to river service, but pe ia having been ascertained 
upon which the great difficulty arising out of the use of 


of the centre transept. Running to the South Tower are 
two flues, one placed over the other, and separated from 
one another by a 3in. York stone. The higher of these 
flues is regular in cross section for its whole length, being 
3ft. 3in. by 3ft. all the way. It is used for the boilers 
supplying steam for power and lighting, about which we 
shall speak in a later article. The lower flue is, like that 
running to the North Tower, devoted principally to heat- 
ing the building—this time south of the centre transept— 
and it also has an increasing area as it proceeds, attaining 
at last a cross section of 8ft. 3in. by 3ft. Each of these 
three main flues is about 890ft. to the base of the chimneys. 
There are, in addition, several subsidiary flues, the chief 
of these being a flue 350ft. long, 2ft. 6in. by 1ft. 6in., run- 
ning vo the School of Art heating boiler hereafter mentioned, 
and another flue, 2ft. by 2ft., running to the offices. This 
flue is 500ft. long, and both of these subsidiary flues are 
led into the main flue running to the South Tower. The 
length of flue from the offices to the South Tower is 
therefore about 1390ft. There is a further flue, this time 
a 2lin. earthenware pipe, which takes part of the smoke 
from the offices to the North Tower flue. This pipe is 
some 350ft. long. Another flue, 220ft. long, connects 
the company’s engineering workshops with the South 
Tower, and still another deals with the framing ground 
or greenhouses, &c., near the North Tower, this flue 
being a 2lin. earthenware pipe some 360ft. long. The 
greenhouses are twelve in number, with an average length 
of 150ft. each, and they are 12ft. wide by some 7ft. or 8ft. 
high. In conjunction with these an orangery, 230ft. by 
82ft. by 20ft. high, and a school for physical culture of 
the same dimensions, are also heated. The low-pressure 
system is used, there being four 4 B Keith boilers in two 
stokeholes. There are 4in. flow and return pipes in the 
greenhouses, the length used being according to the 
temperature required, and elsewhere two main 6in. flow 
and return pipes with 4in. branches. The chimneys 
inside the tower are 270ft. above the intake of the flues. 
The draught, we are informed, is about ;%;in. The 
horizontal flues are quite level, and their length is 
certainly remarkable. 

The method adopted of leading the two flues into the 
south chimney, with the object as far as possible of doing 
away with interference between the two, is shown on the 
annexed sketch, Fig.1. The chimney is, asa fact, divided 
near its bottom into two 
compartments by a divid- 
ing piece of brickwork, 
12ft. high, carried on an 
arch. From the top of the 
arch a connection is made 
to the stove between the 
horizontal flues. The 
result is that one flue 
delivers on one side of 
the dividing piece and the 
other flue on the other 
side, and they do not interfere with one another. 

We have said that originally there were nine stoke- 
holds. Though the heating power has not been 
decreased, but rather the reverse, it has been found more 
efficient to concentrate the boilers into three sets. These 
boilers are as follows :—Two Lancashire boilers 20ft. by 
6ft.; two Galloway boilers 20ft. by 6ft.; and four 4B 
Keith boilers. Each of these sets of boilers deals roughly 
with a third of the Palace building, and each is contained 
in a stokehold of its own. Three more 4B Keith boilers 
are about to be erected in the stokehole, where there 
are already four. These are the main heating boilers for 
the low-pressure system, but we may as well mention 
here that there are several others, of which we need only 
refer particularly to two—a 3B Keith’s boiler heats the 
picture gallery and a 4B boiler by the same maker heats 
the club and reading-rooms. 

The hot-water piping, of which there are about twenty 
miles under the floor of the main building, is divided into 
what are practically nine distinct sets of piping, and the 
arrangement is as follows:—Running at right angles to 
the length of the building, and at some 200ft. centres, are 
nine sets of Yin. pipes. Each set of pipes is parallel to 
the others, and each set consists of four pipes, two flow 
and two return. There are, since there are nine sets of 
four pipes each, altogether thirty-six lengths of these 
pipes, and each length is about 300ft. They are run with 
the flow pipe above the return, and are not connected at 
the ends away from the boilers. There is therefore no 
return flow to the boilers saving through the heating pipes 
which are connected to these 9in. pipes. These heating 
pipes are for the most part 5in. in diameter. They are 
branched off from the 9in. flow pipes, and run _horizon- 
tally for nearly 100ft., where they connect by a semicir- 
cular bend to a pipe running back to the Yin. return pipe. 
There are in all seven sets of 5in. pipes to each pair of 
Yin. pipes, there being one set of one flow and return, 
two sets of two flows and two returns, two sets of three 
flows and three returns, one set of six flows and six 
returns, and one set of seven flows and seven returns. 
This was the original arrangement, and, as we have 
said, it has only been slightly modified in places. Some- 
times the numbers of flows and returns have been 
increased, sometimes decreased, and in parts they 
have been supplemented with others, but the general 
system has remained unaltered. The efficiency of 
the whole has, however, been much improved. Originally 
the pipes were some 3ft. below the floor boards, which 
were set apart about three-eighths of an inch. It was 
taken for granted that all the heat would go up through 
the cracks between the boards. This was found to be 
only partially the case, especially as the cracks gradually 
became filled up with dust and dirt as time went on. 
The authorities, therefore, decided to bring the pipes 
much nearer the floor surface—immediately under it, in 
fact—and to place over them iron gratings in lieu of the 
boards. The result has shown the change to be well 
worth the money spent upon it, for much greater effect 
has been obtained from heated air coming from the pipes. 
The 5in. pipes above referred to being joined to both the 
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top and the bottom Qin. pipes, thus make a complete 
current for the water to flow from and return to the 
boiler. Several additions have been made, in some cases 
both the flow and the return being tapped off the upper- 
most of the 9in. mains. The result in these instances 
has been quite satisfactory as regards circulation and 
heating, though the flow and return pipes may join the 
Yin. main not more than 2ft. from one another, but a 
curious point about such an arrangement is that the 
direction of flow is by no means settled. One day it 
may be in one direction, and another day, if the whole 
has been allowed to cool, it may be in another direction. 
This, of course, makes no difference to the heating effect, 
since there always is circulation, and no matter what its 
direction, it is always hot water which is circulating. 
There is little, if anything, more to say about this par- 
ticular system of heating. The arrangement is so simple 
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Fiz. 2—HEATING IN SOUTH TOWER 


that it requires but little explanation. Of course there | 
are air escape cocks in all places where air is likely to | 


collect. 

The whole system, as it is on the low-pressure 
principle, is, of course, always full of water, and there 
are supply tanks connected with the boilers which keep the 
water at such a level that every part of the system is 
full. The 9in. flow pipes are simply connected with the 
tops of the boilers; the return pipes are taken nearly 
down to the bottom of the boilers. In the case of the 


Galloway boilers the pipes are taken down through tubes | 
riveted into the flue, this being done so that the fire may | 
not play on the return pipe itself. These Galloway | 


boilers were specially made for this particular work. In 


| Water has reached a certain predetermined limit. The 
| whole installation works very well, and gives, so we are 
| informed, no trouble whatever. The water condensed 
from the steam is led back to the boiler through a small 
|non-return flap valve, and there is very little loss of 
| water. The boiler is situated some 20ft. below the lower 
| calorifier, and the two calorifiers are placed some 15ft. to 
| 16ft. and &ft. respectively below the level of the floors 
| they heat. 
The other system of heating which remains to be 
| mentioned is highly ingenious besides being successful. 
| In this instance the highest level heated is 110ft. above 
the boiler or source of heat. The accompanying 
, diagrammatic sketches—Fig. 2—show how the heating is 
|earried out. The boiler used was made by Cater 
and Walker, of Southwark, in 1872. It is of the ordinary 
| Lancashire type and works at 40 lb. per square inch. 
The steam is taken up through a pipe rising some 12ft. 
above the boiler, and is then led downwards to meet the 
return pipe on its way to the boiler. Had it been possible, 
the flow pipe would not have been led down to the return 
| pipe till the bottom of the tower was reached, with the 
object of keeping the flow pipedry. This was impossible, 
| however, since it was necessary to run both pipes under- 
' ground. It speaks well for the system that, even as placed, 
_it works satisfactorily. Where the flow and return pipes 
approach one another, and at other points in their length, 
they are connected together by means of syphon pipes, 
with the object of equalising the pressure throughout. 
The distance from the boiler to the foot of the tower, 
five floors of which it heats, is some 250ft., and the flow 
| and return pipes are 2in. in diameter. They are led up 
the tower at opposite ends of one of its diameters, and are 
connected together at the top. There is, therefore, direct 
connection between the top and the bottom of the boiler. 
The enlarged sketch section shows diagrammaticaily how 
| the heating pipes are connected on each floor to the flow 
and return pipes, and very little description is necessary. 
When first starting the apparatus, the heating pipes are 
cut off from the mains by means of the stop valves and 
syphons, and the steam first of all circulates through the 
pipes, where some of it gets condensed, and the water 
produced flows back into the boiler. There is no reason 
why this should not happen, since the pressure is the 
; same all over the system. When the pipes are all 
properly heated the radiators or sets of warming pipes 
can be turned on by opening the stop valves and the air 
escape valves. The steam, as it gets condensed in the 
radiators, flows, by reason of a fall being given to 
these, to the syphon, and thence into the return 
pipe and back to the boiler. This it does by way 
of the ordinary blow-off cock attachment through 
a non-return flap valve as in the case of the calorifiers for 
| heating the School of Art. The heating by this method 
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Fig. 3—VENTILATING ARRANGEMENTS OF THEATRE 


the two Lancashire boilers the return pipes are simply 
taken down between the furnace flues. 

The foregoing describes the heating of the main body 
of the building, but there are two other systems at work 
in different parts of the Crystal Palace which are well 
worthy of investigation. These are in the School of Art 
and in the Engineering School, &c., in the South Tower. 
The School of Art consists of a number of rooms placed 
on two floors one above the other. These sets of 
rooms contain 105,000 and 160,000 cubic feet on the 
two floors respectively. There are about 1000ft. run 
of 4in. pipe on each floor, and each floor is served by 
one Royle’s calorifier. Steam is supplied to these from 
a Cornish boiler, bearing date 1866, made by Gardiner 
and Mackintosh. It is 5ft. 6in. in diameter by 15ft. 
long, with a 3ft. furnace flue. It works at 10 lb. per 
square inch, which is found ample for the purpose 
required. Steam is led to the calorifiers through auto- 
matic valves attached to their sides, which prevent more 
being admitted after the temperature ofthe circulating 


| is excellent, everything working most satisfactorily. The 
| peculiarity of the system is the difference of level between 
the boiler and the highest part heated. The boiler is 6ft. 
in diameter and 20ft. long, and besides heating the five 
floors of the Engineering School -in the tower, which to- 
gether contain some 150,000 cubic feet of glass building, 
it also heats several class-rooms in connection with the 
school and the laundry. Here the heating is utilised in 
a special form of oven for drying the various articles 
washed in the laundry. It answers the purpose ex- 
cellently. This laundry is some 10ft. above the boiler ; 
the lecture-rooms are about 20ft. above it, and the bottom 
of the tower some 10ft. above this, so that it is about 
30ft. above the boiler. 

We have on several occasions carefully examined all 
the three different systems of heating just described, and 
have found them in every instance working remarkably 
well. The apparatus used is for the most part old, but it 
is made such excellent use of that this is hardly a dis- 
advantage. The last described system—that employed 


in the tower—is of special interest. As we mentioned 
before, there are several other parts of the Palace which 
are heated separately to those already alluded to, but 
they do not possess any feature which would call foy 
special comment. 

We turn, therefore, to the question of ventilation 
In such a building as the Crystal Palace, with its glass 
sides and roof, where the panes of glass overlap, and there 
are, in consequence, numerous passages for air, the 
difficulty is to prevent too much ventilation, especially jn 
the winter. As a fact there are louvres along the top of 
the roof, and a number of large sliding doors. Both these 
in summer time are thrown as wide open as possible, [n 
the winter, however, they are rigorously closed, the other 
apertures which must necessarily remain open affording 
ample ventilation. The enormous ele capacity 
of the building precludes any chance of  stutffiness, 
It may be taken, therefore, that, generally speaking, 
there are no special ventilating arrangements beyond 
those already mentioned. There is one portion of the 
building, however—the theatre—which the authorities 
claim to be the best ventilated theatre in London. In 
any case the arrangements are interesting, and we give 
in Fig. 8 a plan showing how the ventilation is carried 
out. The air for sending into the building is drawn in 
through a channel 24ft. by 3ft., which is provided with a 
chamber 20ft. high by 24ft. by 6ft., which was originally 
intended for heating pipes, but these have been found 
unnecessary. The channel or duct delivers into another 
chamber 24ft. by 14ft. by 10ft., and in this works a fan 
made by the engineering staff of the Palace, which is 
driven by a small 3 horse power engine. The details of 
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Fig. 4—DETAILS OF FAN 


this fan we give in Fig. 4. Itis 10ft. in diameter, and 
it revolves at forty-four revolutions per minute, and we 
are informed that it is capable of delivering 1,000,000 
cubic feet of air into the theatre inan hour. The plan of 
the theatre—l ig. 3—shows in tint the methods of running 
the ducts to and from the fan. These ducts vary in size, 
and are taken all about thetheatre. There is an abundant 
supply of fresh air, and there are no signs of draughts, 
the rate of delivery of the air being very slow. 


LONDON WATER SUPPLY. 


On December 14th last we discussed the Bill which the 
London County Council were bringing forward for the pur- 
chase of the undertakings of the London water companies. 
We then expressed the opinion that this Bill would 
meet with the same fate as other Bills of the Council on the 
same subject. We were right. On Tuesday evening last 
the House of Commons decided by 253 votes against 176, 
that the Bill should not be readasecond time. Again, there- 
fore, the County Council have experienced a rebuff, which they 
might have escaped had they accepted the answer given by Mr. 
Long to a deputation from their predecessors in office, and 
indeed to themselves, by the same gentleman. His words were 
very far from being ambiguous on either occasion. The 
Government themselves intend in due course to bring in a 
Bill. Had there been time enough this Bill would have been 
lodged for this session. The Government, however, clearly 
intend to take action next session. 


MoperN STEEL Guns AND SHELLS.—A lecture was given in the 
Reading Room, Wortley, on Thursday evening, March 21st, in aid 
of the Soldiers’ and Sailors’ Widows and Orphans Fund, by Mr. 
Thomas Andrews, F.R.S.,on ‘ Modern Steel Guns and Shells.” 
The chair was taken by Mr. C. J. E. Broughton. The lecturer 
reviewed the gradual development of artillery up to the present 
time, and he described by means of numerous lantern illustrations 
the construction of the most recent types of large steel guns, such as 
heavy naval and siege guns, position guns, field artillery, pom-poms, 
&c. Demonstrations were given of the crystalline structure of the 
steel most suitable for making steel guns and projectiles. The 
rifling of gun tubes was then permet and the relative effects of 
uniform twist and bolic twist on the velocity of the projectile 
was also sential ont diagrams were exhibited showing the 
position of maximum stressin the gun tube during the discharge of 
a projectile. The subject of a relative explosive force of gun- 
powder and cordite was afterwards treated by the lecturer. The 
difficult problem of the erosion of steel guns under explosive stress 
next received attention, and the lecture was copiously illustrated 
by actual imens of eroded steel guns, from 1lin, to 4°7in. guns 
which had been fired under known conditions, The lecturer sub- 
sequently explained the nature of the disintegration of steel shells 
when fired against armour plates, and the disruptive effects of 
explosives in closed steel cylinders were also illustrated. Samples 
were shown of old cannon balls made at the Wortley Ironworks, 
near Sheffield, about 260 years ago, which form a remarkable con- 
trast to the recent steel shells, specimens of which were exhibited, 
ranging in size from about 500 Ib. shells down to the recent small 
pom-pom shell. Steel projectiles were also exhibited which had 
penetrated without fracture through various thicknesses of steel 
armour plates. Some fine illustrations were given of the effects 
produced by projectiles on hardened steel armour plates, in which 
the splendid resisti wers of the plates were demonstrated. 
The effects produ y capped steel shells when used against 
armour plates were also referred to. The lecturer drew attention 
to the various kinds of gas-checks now in use. A fine specimen of 
the latest type of 6in. hardened steel armour. forming part of the 
armament pS pe of his Majesty’s battlesuips, was also exhibited. 
The lecture was largely attended, and after a hearty vote of thanks 
had been passed to the lecturer and chairman, a sum of £34 6s, 
was collected for the object mentioned above, 
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RAILWAY MATTERS, 


Over 600,000 persons are employed on the railways of 
the United Kingdom, 

Durine the month of January last 177 miles of new 
railway were opened in India. 


Tue first steam tramway in the Andaman Islands was 
publicly opened by the Chief Commissioner last month, 


Tue passenger conductors of the Philadelphia and 
Reading are to wear stripes on their sleeves, indicating the length 
of their service as conductor ; one stripe for each five years. 


Tue works of R. Stephenson and Co., Newcastle, the 

t locomotive engineering works in the world, are being re- 

eee to Darlington, where a splendid site of 54 acres yg Mea 
acquired. 

In consequence of the ever-increasing volume of pas- 
senger and goods traffic the Russian State railways are to be pro- 
vided with locomotives that can attain a speed of from 60 to 80 
yersts, or 40 to 534 miles, an hour. 


Ar a conference of North-Eastern railway men from 
all parts of the system, held at Darlington on Sunday, it was 
decided to take a ballot of the men as to the reply which should 
be given to the directors’ refusal to entertain the idea of an ad- 
vance of wages, 

Two officials from the Derby works of the Midland 
Railway—R. M. Deeley and G. W. Wooliscroft—will shortly 
leave for a tour in America of several months’ duration, 
with a view to studying American engineering practice, relating to 
locomotive engine building and electrical engineering. 


TuerE were 17,657 miles of railway operated in Canada 
last year, an increase of 417 miles over 1899. The number of 
passengers earried was 21,500,175, an increase over the previous 
year of 2,366,810, Other interesting figures are: — Freight 
carried, 35,946,183 tons, increase 4,734,430 tons ; train mileage, 
55,177,871, increase 2,962,664 ; passengers killed, seven. 


Tue Northern Pacific Railway having notified the 
Manitoba Government that, if the Manitoba system of railways is 
not taken over by April Ist, under the arrangement just made by 
the Legislature, the agreement will be cancelled. Messrs, Mac- 
kenzie and Mann say they will take over the system by that date, 
whether or not the Dominion Parliament has ratified the agree- 
ment. 


In a circular issued by the general secretary of the 
Amalgamated Society of Railway Servants to the members it is 
proposed to hold the general meeting triennially instead of annually 
as at present, the reason given in support of the proposal being 
that it is unnecessary to hold a general meeting annually, and 
that a large saving of expense would be effected by holding it 
triennially. 


CoNSIDERABLE progress has recently been made in the 
work of constructing the new branch of the Midland Railway 
between Heaton Mersey and New Mills. For several years tun- 
nelling has been in progress at Disley and High Lane, and this has 
been proved to be by far the most difficult part of the whole under- 
taking. It is expected that eighteen months will elapse before the 
line is completed. 


Tue Austrian Government have under consideration 
a scheme for a second railway line connecting the northern 
provinces with Trieste, r’4 the Tauern Alps, in competition with 
the existing route 7d the Semmering and Gratz, by which Salz- 
berg will brought nearer the Adriatic by 179 kiloms, It will 
serve to facilitate exports to the East from Bavaria and other parts 
of Germany, as well as from Bohemia, Moravia, Xc. 


At the meeting of the Mersey Railway Company on 
Monday the chairman said the board were pressing forward the 
change from steam to electric traction, but the conversion was 
surrounded by many difficulties, The final form of the traction 
had not yet been determined, experts differing in opinion, and he 
was impressed with the absolute necessity of adopting the best 
system, as they could not afford to make a mistake. 


Tue Caledonian Railway Company is about to under- 
take an important experiment in the use of large steel cars, such 
as are generally in use in America, for conveying coal and iron. 
About fifty cars have been ordered, twenty from the American 
Car and Ironfoundry Company, and the remainder from the com- 
pany’s own makers, the Leeds Forge Company. Each of the new 
cars will carry thirty tons of coal or fifty tons of pig iron. 


lor truing up railway carriage wheels a simple device 
has been produced in America, and it is said to have met with con- 
siderable success. It consists of a brake shoe, which contains 
pockets filled with a grinding material. When a wheel becomes 
flattened it is necessary only to remove the regular shoe and 
replace it with the truing shoe, run the carriage, do the braking as 
usual, and in a short time the wheel becomes as true as ever. 


Tue Russian railway system in regular working on 
January Ist last had a total length of 52,330 versts, inclusive of 
the Finnish railways 2622 versts in length. Only 8847 versts have 
a double track. This represents an increase of 3330 versts, as 
compared with 1899, At the beginning of the present year there 
were 45,213 versts in European Russia and 7117 versts in Russia 
in Asia; in 1899 these figures were respectively 45,062 and 5938 
versts, 


Tue order made by the ty Railway Commissioners, 
and modified and contirmed on September Ist last by the Board 
of Trade, was issued authorising the construction of light railways 
between Bromsgrove Railway Station, Bromsgrove town, and 
Lickey End. If the whole of the railway is not completed within 
three years from the commencement of the order the powers 
thereby granted to the company will cease. The capital of the 
company is £33,000. 

On January Ist, with the exception of various lines in 
Asia, there were 26,876 versts of railroad on the Russian railway 
system under State control, as compared with 24,049 versts in 
1899, The length of private lines in working order amounted to 
14,579, and at the pe 9 of 1899 their length was 15,730 versts ; 1700 
versts of the private line connecting Moscow, Yaroslav, and 
Archangel were taken over by the State, and thus the increase in 
lines under private control was 549 versts. 


Brerynine with May Ist, the Great Eastern Railway 
Company will, by way of experiment, introduce between its 
Liverpool-street and seaside stations the American system of 
luggage registration, under which passengers will on arrival at the 
station of departure hand their luggage over to the railway 
officials and receive a check, without which the luggage will not be 
delivered up at the end of the journey. A small fee will be 
charged, but the adoption of the system by the passenger will be 
quite optional, 


At the anniversary festival of the London and 
Suburban raged Officials’ Association held on Saturday, the 
chairman, Mr, Colver, said there were 22,000 miles of railroads in 
the United Kingdom over which ran 19,000 engines, daily covering 
more than a million miles. They carried 3,000,000 passengers per 
day, and it redounded to the credit of the railway officials and the 
men that in 1898 only twenty-five passengers were killed, while in 
1899 the number dro} to fourteen. That represented one fatal 
accident to every 57,000,000 ngers carried, The number of 
during 1899, 


injured was not one in a million 


NOTES AND MEMORANDA. 


EXPERIMENTS are to be made to ascertain whether it 
is possible to lay a telephone cable between Algiers and Marseilles, 


A spkED test was recently made with a wood pulley 
46hin, in diameter, 16in, face, and bored for a 4in, shaft, A total 
rim speed of 28,889ft. was attained, the pulley showing no signs 
of giving out at this high speed. 


Aw excellent quality of paving stone is being made 
from the clinker derived from the refuse destructor furnaces 
belonging to the Bradford Corporation. This stone will be used in 
fature for any work under the Street and Drainage Committee. 


In a motor car race which finished at Nice this week 
the distance of 280 miles was accomplished by the winning car in 
10 hours 30 minutes, The engine fitted on the car was of 
35 horse-power. Several accidents occurred in connection with the 
race, 


Tue longest stone arch bridge in the world is under 
construction at Luxembourg, over the valley of Petruffe, This 
arch will have a span of 277ft. and a rise of 102ft. The total 
width of the available roadway is 52ft., and this width is divided 
into two parts by a space 19ft. wide, covered by slabs of armoured 
concrete and carrying the footways, 


AccorpinG to figures worked out by Mr. Stephen H. 
Terry, a 15-ton steam roller will, in ten working hours, properly 
consolidate 2000 superficial yards of carriage-way, at a cost of 
£1 13s, 4d. per day for every charge, interest on capital, main- 
tenance of value, repairs, wages, fuel, oil, cleaning, &c.; this works 
out at one-fifth of a penny per yard. 


Writtne of agricultural implements in use in Greece, 
the British Consul at Volo says that the native agriculturists are 
gradually accustoming themselves to the use of modern agri- 
cultural implements, At present the number of European ploughs 
in use is 8482, as against 14,175 of the old native pattern. lash 
of the latter class are still manufactured at Volo, and some are 
even exported to Salonica for use in Macedonia. 


AccorpinG to the Board of Trade returns on the state 
of the labour market for February, in the 143 trade unions making 
returns, with an aggregate membership of 543,487, 21,159—or 
3°9 per cent,—were reported as unemployed, compared with 
4°0 per cent. in Teswasee, 1900, and January, 1901, and with 
2°9 per cent. in the 137 unions, with a membership of 524,872, 
from which returns were received for February, 1900. 


A LARGE steel manufacturing company in America is 
about to use motor cars to convey the ore from the bins to the 
blast furnaces. These cars, which will be similar to those in use 
at the coke ovens, will carry the ore from the structural bins to 
the elevators, where they will be unloaded, buckets being used. 
The cars will expedite the handling of the ore, and will do away 
With much of the labour heretofore employed. They will be about 
4ft. by 6ft. in size. 


WE understand that the entries in the implement sec- 
tion of the forthcoming show of the Bath and West and Southern 
Counties Society, which is to be held at Croydon, show no falling 
off. 5480ft. run of covered space, and 19,178 square feet of un- 
covered space, total 24,658ft, has been taken. At the last three 
meetings of the Society held in its Southern district the correspond- 
ing totals were as follows:—Rochester in 1890, 19,485 ; Guildford 
in 1894, 18,102 ; Southampton in 1897, 21,885, 


In the course of his experiments on the production of 
phosphorus by electrolytic means, Dr. Machalske claims to have 
separated by means of the electric furnaces a new metallic 
compound which has the appearance of silver, and is not affected 
by sulphuric or hydrochloric acid, though slightly attackable by 
concentrated nitric acid. The metal has aspecific gravity of 10°02, 
and isa good conductor of electricity at common temperatures, 
but a non-conductor at temperatures at 100 deg. and above. 


A New steam motor car will shortly be introduced into 
this country. It is of American construction, and its chief novelty 
will be in the design of the boiler, which will consist of helical coils 
of seamless tubing placed one above another surrounded by a casing 
of insulating material. Heat from a burner consuming petrol is 
applied at the underside of the coils, and the water is passed into 
the coils by means of a pump, the supply being entirely controlled 
thereby. ‘The water is always in the — part of the coils, and 
the steam generated in the lower. The makers claim that the 
generator is therefore absolutely non-explosible and impossible to 
burn out. 


A cross-compounp Corliss steam engine capable of 
developing upwards of 5000 horse-power has recently been erected 
in the Bay Ridge station of the Brooklyn-Edison Company. The 
veculiar feature of the engine is the absence of steam jackets on 

th cylinders. The Westinghouse Machine Company, builders 
of the engine, state that experience has convinced them that the 
value of a steam jacket becomes negative at about 600ft, piston 
speed when the engine is in regular operation. A reheating 
receiver is employed ; the reheater comprises 109 tubes, 12ft. Gin. 
long and 3}in. in diameter, giving a total heating surface of about 
1500 square feet. 


An American inventor proposes to manufacture split 
pulleys of sheet metal. Four sheet metal blanks of corresponding 
shape and size are provided, each of which comprises an outer 
semicircular rim poll an inner semicircular flange connected by 
integral portions which form the spoke. Both the outer and inner 
semicircular portions are bent at right angles to the spokes, to 
form respectively the rim and the hub portion of the pulley. The 
inturned rims of two sections are secured together, preferably b 
electrical welding, thus forming one-half of the pulley. The hu 
portions are also suitably secured. Portions of the rim and hub of 
each section are bent to form the ears through which the bolts are 
passed, for securing the sections together upon a shaft. 


For desulphurising copper matte, a Californian in- 
ventor has devised a process or apparatus which he claims will 
operate efficiently and economically. It consists of an air pipe 
provided with a coil, and having a discharge nozzle which is en- 
cased in fire-clay or refractory substances, This pipe is connected 
with a suitable source of air supply. In using the device, the 
matte is tapped and allowed to run into the ladle, and the nozzle 
of the device inserted in the sare, directing the air current into 
the contents. The admission of air forms sulphur dioxide, which 
escapes in fumes from the surface of the metal, while the agitation 
enables impurities, such as iron and silica, to rise and float upon 
the surface, from which they can be removed. Thus at one opera- 
tion, the molten metal can be desulphurised as it leaves the 
smelter. 


A New York inventor, Dr. Machalske, claims to have 
discovered a method of producing BB germ by electrolytic 
means. The raw material consists of ordinary phosphate rock. Two 
electrical furnaces are installed, each furnace having a chamber 
12in. by 18in. in area, with a carbon bottom and sides lined with 
caleined magnesia, the cover being composed of fireclay and red 
brick. Each furnace has an aperture on top for feeding the 
phosphate rock, and an aperture for inserting an electrode Sft. 
long and 4in, in diameter. The inventor claims that five minutes 
after the current is turned on a temperature of 7000 deg. Fah. is 
produced, which will reduce in 15 minutes 150 lb. of phosphate 
rock, The phosphorus vapours thus set free are condensed under 
water, and the residual slag allowed to run off, the operation being 
a continuous one, 


MISCELLANEA. 


Tue Novosti announces that a rich bed of copper ore 
has been discovered recently in the province of Kuban, in the 
Caucasus, 


Tue Corporation of Oldbam are about to manufacture 
concrete flags and setts with the clinker from one of their refuse 
destructor works, 


Tue Sunderland Town Council have decided upon an - 
extensive scheme of street lighting by electricity, involving the 
erection of nearly 100 lamps. 


The Board of Trade inquiry on the change of voltage 
in electrical supply, to which we have several times alluded, was 
completed on f'riday last, and the decision of the Board is now 
awaited. 


Tue death occurred on Monday of Mr. J. W. Pease, 
banker, of Newcastle-on-Tyne. He was a member of the well- 
known Pease family, and a director of the North-Eastern Railway 
Company. 

At a meeting of shipowners and others at Grangemouth 
on Friday last week, it was decided to petition the Caledonian 
Railway Company to provide a suitable graving dock or docks for 
the requirements of the port. 


Tue dam which was used to stop up the water passage 
at the outer entrance to the Lady Windsor deep lock at Barry 
Dock after the cgllapse of a portion of the lock wall last year has 
now been removed, as the repairs are completed. The dam weighs 
between 400 and 500 tons, 


THE Minister of Marine to the Ottoman empire has 
decided to borrow a large sum to be applied to the building of 
sixteen steamers in Kuropean yards. It is intended to increase the 
Mahsusseh Company’s fleet by six vessels of 1500 tons displace- 
ment, six of 500 tons, and four smaller vessels. 


Art the last meeting of the Bradford City Council the 
Electricity Committee notified the receipt of sanction from the 
Local Government Board to the borrowing of £140,000 for lighting 
and traction extensions. Their recommendation to let contracts 
for works extensions, amounting to £21,937, was approved. 


Durine the coming summer the Imperial authorities 
intend to carry out a large scheme which has Leen drawn up pith a 
view to deepening the harbour of Cronstadt. For this purpose the 
Ministry of Marine has ordered from the Scottish tirm of Simons 
and Co. a steam dredger capable of working at a depth of 39$ft. 


Last week, as a preliminary to actual building opera- 
tions, the North-Eastern Railway Company offered by auction the 
builders’ material comprised in the extensive property recently 
acquired in connection with the works necessary to the erection of 
the new high-level bridge at Newcastle-on-Tyne—fully dealt with 
in our issue of 8th February. 


Tue Midland Wages Board accountants made their 
report on Thursday. The average price for January was £7 19s, 
a drop on the previous two months of £1 1s. 7d. The average of 
individual descriptions was :—Bars, £8 Os. 4d.; angles, £8 8s. 6d.; 
ro and sheets, £8 16s. 1d.; and hoop and strips, £7 9s, 4d. 

Wages, in consequence, fall 10 per cent. 


Tur success of the California prospectors for petroleum 
has stimulated work of the same kind in other sections of the 
Pacific Coast. In Washington explorations have been undertaken 
in a number of places, notably at Hoaquim in Chehalis County, at 
Tenio in Thurston County and at Rosalia in Whitman County. 
None of the work has yet produced any positive results. 


AN application by the Newport County Council having 
been made for leave to borrow £28,000 for electric light purposes, 
Col. Ward, R.E., inspector for the Local Government Board, 
attended on Tuesday, and made the usual inquiries, His sugges- 
tion to adopt the ‘‘ new Mond gas,” as done at Northwich, at a 
cost of 2d. per 1000 cubic feet, was placed before the engineer for 
consideration. 


In reply to a question asked in the House of Commons 
last Friday with regard to the turbine-propelled torpedo boats 
Viper and Cobra, Mr. Arnold Forster said that both had completed 
their contract trials at high and low speeds. The Cobra had not 
yet been delivered ; the Viper will shortly be commissioned for 
service, and tried in comparison with other destroyers. No 
definite programme of trials has yet been arranged. 


Two bridges across the river Douro are authorised by 
a decree recently published in the Lisbon Gazette. One is to be 
at Pocinho, to carry the narrow-gauge railway and the roadway, 
and one at Pinhio, Special conditions and requirements, drawn 
up in harmony with the basis laid down in the (razette, will be 
submitted for the approval of the Government, and meantime 
applicants at the Directorate of Public Works and Mines can see 
the existing plans, &c. 


Ir has been decided to introduce, as an experiment, the 
Kitson light on centre standards for the illumination of Union- 
street, west of Union Bridge, Aberdeen. The oi! used for the 
Kitson light is ordinary petroleum, and the consumption is about 
one-tenth of a gallon per lamp per hour. The new feature which 
this lamp possesses is that in it, and by its own heat, the oil is 
first vaporised and converted into an oil gas, which is then burned 
by means of a refractory mantle. 


LarGe extensions have just been completed at the gas- 
works of Coatbridge, N.B., at a cost of £22,000. A new holder, 
weighing 200 tons 14 cwt., has been erected, on the Todd and Mason 
patent, the rights of which are held by the firm of Dempster, 
Limited, Manchester, who recently re-started the Langloan Iron- 
works at Coatbridge. Instead of having pillars and girders it 
moves up and down on rails and pulleys. This is the third holder 
that has been erected in Scotland on the same principle, 


THERE is a large demand for boiler tubes and wire ropes 
in the Witwatersrand mines. The tubes vary in length from 8}ft. 
to 16ft. and from 34in. to 4in. diameter. As regards the wire 
ropes, the dimensions most in request are those of 2000ft., 2500ft., 
3000ft., and over, with a diameter of 1,;,in.—the most frequently 
used. A large stock of the above-mentioned articles is to be found 
at the ports of Cape Town, East London, Port Elizabeth, Durban, 
Lorenco Marques, and are only awaiting a favourable time to be 
sent to the Rand. 


On Friday, the 22nd inst., the Ophir—a first-class tor- 
pedo boat, built to the order of the Dutch Government by Yarrow 
and Co,, Limited, Poplar—ran her official trial in the presence of 
the following Dutch authorities :—Mr. Loder, chief constructor of 
the Dutch navy ; Capt. Wentholt, chief of the torpedo department ; 
Mr. Koning, engineer-in-chief ; and Mr. Jongkees, inspector- 
general. ‘The trial consisted of a three hours’ full speed at the 
mouth of the Thames. The mean speed obtained, with a load of 
30 tons, was 25°3 knots with lJin. air pressure in the stokehold. 


Tur annnal Automobile Club Exhibition will be opened 
at the Agricultural Hall, Islington, on the first Saturday in May. 
All the spaces on the ground floor, Minor Hall, and Arcade have 
been allotted, and a striking feature of the exhibition will, we ar 
informed, be the great advance shown in the British section. The 
most powerful cars on view will be those of -home manufacture. 
Amongst the many novelties will be a motor caravan which has 
recently returned from a tour through Algeria. The ousiness 
— of the show are Cordingley and Co., of Shoe-lane, 
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SUBSCRIPTIONS. 
Enainger can be had, by order, from any newsagent in town or 
ge at the various railway stations ; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) 
Half-yearly (including double number) .. .. £0 14s. 64. 
Yearly (including two double numbers)... .. £1 98. Od. 
Cioran Reaprno Cases, to hold six issues, 2s. 6d. each, post free 28. 10d. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 


Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Toe ENorneer weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Taz Enoinuer, and 
accompanied by letter of advice to the Publisher. 

Tun Paper Copres. Trick Paper Copizs, 
Half-yearly .. .. £0 188. Od. | Half-yearly.. .. £1 Os. 8d. 
Yearly .. .. £1 Od. | Yearly .. .. .. £8 - 64. 

(The difference to cover extra postage.) 


ADVERTISEMENTS. 

pw The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
inserted wit! P regulari regularity cannot be guaran- 
teed in any such case. All pono 6 "weekly advertisements are taken 
subject to this condition. 

Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
in each week. 

Letters relating to Advertisements and the Publishing wtment o) the 
Paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Editor of Tu ENGINEER. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.”’ 


PUBLISHER'S NOTICES. 


*,* Nect week THE ENGINEER will be published on THURSDAY, 
instead of Fray. New Advertisements should veach the Office 
not later than Six o'clock on Wednesday evening ; alterations to 
Standing Advertisements before Three o'clock on Tuesday afternoon. 


Latest Types OF THE BritisH FLEET.—Our tero-page coloured 
py omer. representing H.M. ships Formidable, Drake, and 
Albatross, may be had. printed on superior paper, upon a roller, 
price 1s., by post 1s. 1d. 


imperfect or mutilated ition, i ui iving prom 
information of the fact to the Publisher, i 4 See, of he 
through whom the is obtained. Such uence, 
is ogne can be remedied by obtaining the paper direct trom 
is office, 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himsely, and stamped, in order 

t answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not couply with these 
instructions. 

All letters intended for insertion in Tam or containing 
questions, should be accompanied by the name and address of the writer, 
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REPLIES. 


Lorornon.—There is no book on the subject. See the Cleicland Engineer, 
No. 15, 1899, published at Blackstone-buildings, Cleveland, Ohio. 

8. M. (Walthamstow).—So far as we understand your theory it is wholly 
wrong, and we must ask you to seek some other medium than our 
pages for making it public. ; 

R. W. M.—There is no clean iron present to decompose fhe steam, and 
even if the boiler steam space was filled with an.explosive mixture of 
oxygen and hydrogen, where is the spark to come from to ignite it? 

8. F. E. (London).—The amount is regulated by a fine needle valve much 
in the same manner as a sight-feed lubricator. If you. will call at this 
office you can see several illustrations in M. Lavergne’s book already 
referred to. 

Exutsitor (Birminghaia).—The large engines to which you refer were 
lagged with ‘‘ Russian iron.” The plates are supplied by the makers 
oxidised to the colour you admire, The process is analogous to blueing 
a steel watch spring. 

TorrennAM.—All systems of ventilation in which air is forced into a 
building by fans are known as the plenum systems, as contra- 
distinguished from those arrangements in which the air is exhausted 
by fan, stove, or chimney draughts. 

A. anv 8. H. (Bolton).—If an engine were jacked up as you suppose, and 
the driving wheels were running at 50 miles an hour, then if the brake 
was applied suddenly to one driving wheel, the probability is that the 
erank shaft would be broken by the momentum of the free wheel at 
the other end of it. Crank shafts are often broken in this way, when 
the wheels are slipping, by letting sand blow under one of them. 


MEETINGS NEXT WEEK. 


Tne InstirvTion or Junior Enorngers.—Wednesday, April 3rd, at 
8 p.m., at the Westminster Palace Hotel. Lecture V. on ‘‘ Works 
Management,” by Mr. A. H. Barker, Wh.Sc., B.A., B.Se. 

Tue Institution or Exncingrrs.—Tuesday, April 2nd, at 8 p.m. 
Ordinary meeting. Paper to be read and discussed, “The Burrator 
Works for the Water Supply of Plymouth,” by Mr. Edward Sandeman, 
M. Inst. C.E. 

Society oF ENGINEERS.—Monday, April ist, at 7.30 p.m., at the 
Royal United Service Institution, Whitehall. Paper, ‘‘The Production 
of Metallic Bars and Tubes under Pressure,” by Mr. Perry F. Nursey, 
Past-president. 

East oF LONDON ASSOCIATION OF FOREMEN AND MARINE ENGINEERS. — 
Wednesday, April 8rd, at 8 p m., at the Poplar Town Hall. Lecture on 
** Microscopic Structure of Metals,” by Mr. J. T. Milton, M. Inst. C.E., 
Mem. Council I.N.A. 

Civit MegcHanicaL Enorygers’ Socrety.—Thursday, April 4th, 
at 8 p.m., at the Hotel Victoria, Northumberland-ayenue, 8.W. Paper, 
“The Proportions of Cylinders for Multiple-expansion Engines,” by Mr. 
A. Hanssen, A.M.I.C.E. 


DEATH. 

On the 18th inst., at Lanouli, Bombay, of pneumonia, HucH McPHERson 
Mitcnet, resident engineer on the G.I.P, Railway, only son of the late 
pce forme Sir Charles Bullen Hugh Mitchell, R.M.L.I., G.C.M.G., aged 
thirty-seven. 
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NAVY BOILERS. 


Tue interest taken in the interim report of the Com- 
mittee on Naval Boilers increases rather than flags. For 
some occult reason an onslaught is being made on the 
members of the Committee, who are said to be wholly 
incompetent. A curious and inconsequent letter in 
defence apparently of the Belleville boiler, and written 
by Sir E. J. Reed, has been published in the Times. Sir 
E. J. Reed, although-an eminent naval architect, has no 
particular knowledge of boilers of any kind, which can 
justify his attack on such men as Mr. Last or Mr. Milton, 
to say nothing of Professor Kennedy and the other mem- 
bers of the Committee. With this letter, however, we 
need not further concern ourselves. In the Times 
of Saturday will be found an -interesting letter from 
Admiral Sir John Hopkins, which raises a question of 
much importance, concerning which we have some- 
thing to say. We quote one passage from Admiral 
Hopkins’ letter. After writing something in praise of the 
appointment of the Committee, and in defence of it, he 
says :—‘‘ Meanwhile time presses, and some type of 
boiler must be selected for ships building, and though the 
Constructive Department at the Admiralty would :‘ ery 
aloud’ at the weight involved by a return to the Scotch 
boiler, and the engineer-in-chief would have to perform a 
volteface by its re-introduction, the service’ generally 
would rejoice to welcome back its old and tried friend, 
which, brought up to date, constructed with plenty of 
heating surface, and working with a 2001b. pressure, would 
relieve the disagreeable strain of an experimental condition 
which has resulted in many crippled ships and much mis- 
giving generally.”’ On Friday night Sir Fortescue Flannery 
criticised in the course of the debate on the Navy Estimates 
the policy of the Admiralty in a very able speech. The 
conclusion of it strikes the same note as that sounded in 
the passage quoted above:—‘An amount of ‘money 
corresponding to the cost of three battleships had been 
lost over this experiment; but that was nothing in com- 
parison with the fact that the vessels already fitted with 
these boilers, which cost many millions more, were com- 
paratively crippled and useless. He urged that some 
action should be taken immediately to restore to those 
ships the mobility and perfection of which they had been 
robbed, and he ventured to suggest that, pending the 
completion of the investigations of the Committee, they 
should at the earliest possible date be fitted with the old 
eylindrical type of boiler. The Boiler Committee had 
been unable up to the present to say what, in their 
opinion, was a satisfactory type of water-tube boiler, and 


until they arrived at a conclusion on the point the 
Admiralty were in the position of not knowing what to 
do. They could not pause in naval construction. What, 
then, was the course they proposed to pursue? Would 
they go on fitting water-tube boilers, or would they 
commit themselves to the loss of speed which would be 
the result of the adoption of the old type?” 

Let us pause and consider the position in which our 
Navy is at present placed. Some months ago we stated 
that a great experiment had been tried and failed. The 
Committee now say precisely the same thing. We gave 
reasons deduced from facts for the faith that was in us. 
The Committee's facts and data have not yet been made 
public, but we have no doubt that they have been care- 
fully considered by Mr. Arnold-Forster, and we may 
add that they will be found more than to justify the 
interim report. We are just where we were some six 
years ago when the Scotch boilers had failed, and 
the cry was raised that we must have a _ water- 
tube boiler. At this moment it is essential that 
we should re-state our views on the matter. We 
assert that the Scotch boiler broke down in the Royal 
Navy because it was badly designed. Far too much 
heating surface was crowded into a shell of a given 
diameter. There are boilers now in regular work in the 
mercantile marine which can do and are doing much 
more than was ever expected from the Navy boiler; and 
they are doing that work without trouble or risk of any 
kind. On this score there is no earthly reason why 
Admiral Hopkins’ scheme should not be carried out. 
One, at all events, of our ships should be handed over to 
Mr. Howden, and dealt with as he has dealt with the 
boilers of the P. and O. steamers, and, we might add, most 
of the boilers of the great liners. Years ago we 
advocated an experiment with the Howden system ; a 
system which has now been fitted with success to boilers 
generating steam for over 600,000 indicated horse- 
power, can no longer be called experimental. The 
argument that the Scotch boiler weighs more per 
horse-power than the Belleville boiler has been refuted 
by simple facts. Sir John Durston and Mr. Oram’s own 
figures show that there is little to choose between them 
The Belleville boiler alone with the water in it is lighter 
than the Scotch boiler with water in it. But a host of 
adjuncts have to be added to the former which the latter 
does not need. We have, for example, the economiser, the 
fire-brick walls, the outer casing, the various blowing 
engines, &c. &c. On this score, again, the Scotch boiler 
need not be rejected. If we include coal consumption 
the Scotch boiler is very much lighter than its rival. If 
it is still held desirable to work at 200 lb. on the 
square inch, that pressure and more can be safely carried 
by the Scotch boiler. Yet, in the face of these facts, we 
have said that a water-tube boiler is not only desirable, 
but almost essential for a ship of war. Although the 
Belleville boiler is not lighter than the cylindrical boiler, 
this is not true of other water-tube boilers, and a saving 
of weight when it can be secured without risk is of the 
first importance. If the Scotch boiler could be built up in 
a man.-of-war, we should not advocate the indiscriminate 
use of water-tube boilers in the Navy. The armour deck 
is a great objection to the use of a boiler which must be 
dropped: in whole. Such boilers are put into modern 
warships before the deck is laid over them; and the ex- 
pense, trouble, and delay incurred in taking one out re- 
present factors which cannot be overlooked in discussing 
the question. The water-tube boiler is sent down in 
pieces and built up in situ. This is a consideration of 
very great weight. There is another argument in favour 
of the type to which we think too much value 
has been attached. It is that steam can be got 
up much more quickly in tubulous than in Scotch 
boilers. At one time this argument had more force 
than it possesses now. Fires could not be set away 
at full blast, because of the risk of straining the boilers 
because of the cold water lying dead below the furnaces. 
But in the present day steam is got up in the donkey 
boiler, pumps are started, and the water is continually cir- 
culated, so that every portion of the main boilers is equally 
heated from the first, with the result that steam can be 
got if need be in a couple of hours instead of eight hours 
or more. In more than one foreign warship the excellent 
plan has been adopted of fitting a main installation of 
cylindrical boilers with express boilers as auxiliaries. 
If steam is wanted in a hurry half-speed can be had in 
less than an hour, so that the ship can proceed while 
steam is being raised in the main boilers, and one or more 
of these last is always used for cruising purposes. There 
remains for consideration the argument that the waiter- 
tubé boiler: would be safer in action than the cylindrical 
boiler. . On this point we are sceptical; we hold, indeed, 
that if a°’shell burst in a boiler-room it would make very 
little difference what the type of boiler was. We are 
quite open to conviction on the point, however, and we 
shall be glad to hear what can be said in the way of 
explaining the difference in the amount of destruction 
which would ensue in the case of the different types of 
boiler. 

Now let us return to our starting point. We are, as 
we have said, nearly in the same position in which we 
were when the Belleville boiler was introduced. We are 
a little better off in that cylindrical boilers have for a long 
time been doing good service in the Navy. A new 
departure has to be made. Let us not repeat the old 
blunder, and rush hand over head into the adoption of 
any one type of water-tube boiler. Give those that 
promise well, each and all of them, a fair trial. Mean- 
while, until the water-tube boiler question has been settled, 
let our ships be fitted with cylindrical boilers of proper 
design, and, in the case of one or more ships, ‘“‘ How- 
denised.” It is well to remember in this connection that 
with care a boiler shell ought to last at least nine years. 
Furnaces can be replaced without taking out the shells if 
necessary. It:may be accepted, we believe, that at the 
end of nine or ten years any warship will require such « 
thorough overhaul that the opening up of her armour 
deck in order to get the boilers out will be a matter 
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‘of small importance. Against this it is urged that 
in the navy, boilers will not last for such a period 
that the opening up of the deck may be disregarded. 
Much may, however, be said inst this contention. 
Let us push on for the water-tube boiler by all means as 
the ideal boiler for naval purposes. But we certainly can- 
not wait and keep our ships back during the period of a 
proper experimental inquiry; and the risk must not be 
incurred of carrying out that inquiry in a hasty per- 
functory fashion under the stress of parliamentary 
criticism. Ministers cannot face the country with the 
statement that ships are not completed because the 
Admiralty does not co what boilers to put into them; 
and so the risk will be run that a second time a blunder 
will be made, and an unsuitable system of generating 
steam will be thruston the Navy. The cylindrical boiler, 
properly cones and properly made, is an admirable 
and trustworthy generator; and the Admiralty need have 
no hesitation in using it until the advent of a water-tube 
boiler which shall be beyond reproach. 


COMMERCE AND EDUCATION, 


Ir any excuse be necessary for entering again upon a 
subject which has occupied so much of our time of late it 
is to be found in Lord Rosebery’s address at the Mansion 
House on Thursday 22nd. But we are convinced that an 
apology is unnecessary, and that we should misconceive 
our duty if we failed to seize every opportunity of 
discussing the question which is of the greatest moment 
to us as men and as engineers at the present time. It is 
manifestly impossible in the short space at our disposal 
to do much to aid the progress of commercial education. 
There are many, we are fully aware, who do not see 
the necessity for the novel branches of learning which are 
now in course of development. There are many who 
regard the systems and knowledge of their grandfathers 
as adequate for the demands of the present day. There 
are others, again, who say, if supremacy is only to be 
wou at such cost, why be supreme? To those who hold 
such views as these it is impossible, even with unlimited 
time, to adduce convincing arguments; how much more 
so in a single column of a newspaper? We must ask 
them, then, to accept the opinion of the world as it is 
expressed by the greater nations, and to receive on faith 
the now widely acknowledged belief that education, from 
the lowest to the highest, is an essential of national 
prosperity. Mr. Choate expressed an opinion very 
widely entertained when, on the occasion to which we 
have already alluded, he said he ‘doubted himself 
whether the chief captains of industry and commerce were 
to be created by any school, any college, or any 
university ;"’ but at the same time he admitted that it had 
come to be a “ general conviction in America that the 
prosperity of the nation depended upon the perfection of 
the education of her children,’ and that “there was no 
doubt that these colleges of economics and political 
science were the latest development in the theory and 
practice of that education which was to fit men for the 
great affairs of life as they were developing in the 
complex and rapidly varying phases of modern civilisa- 
tion.” Here lies the kernel of the matter. It is too 
readily forgotten that the object of education is not to 
produce those abnormalities who display conspicuous 
genius, but to fit the average man to conduct his affairs 
with acumen and credit. It is a common argument 
against all forms of education that many of our 
most justly celebrated men have attained their proud 
positions without adventitious aid, solely on their 
own intrinsic self-trained intelligence ; and, on the other 
hand, it is common to adduce cases where prominent 
talents have been dwarfed and destroyed by the mechan- 
ical] routine of schools. These are, as we have frequently 
pointed out, cases of special pleading. The object of 
scientific education is not to develop Newtons or Faradays, 
nor of commercial education to train up Rothschilds, 
Vanderbilts, and Morgans. Such men will take their 
places in the world without, or in spite of, education. 
But just as a breeder of useful plants or animals finds it 
wiser to maintain an equable strain than to encourage 
abnormal productions, so education is concerned in a 
general and equal improvement of all under its influ- 
ence, and not on the expensive and risky experiment of en- 
couraging those sports ’’ which are honoured by the name 
of genius. On the farm a remarkable “sport” is seldom 
productive, in its turn, of notable specimens, and but rarely 
leads to a widespread improvement ; whereas a whole 
species may be developed to a very high level by taking 
slow and regular steps, and rejecting those specimens 
which display more than a certain limited amount of 
ariation. Education is at work on the same basis. If 
it does not actually suppress, it lends no particular 
aid to genius, but it raises the whole standard of the 
people toa higher level. This, we take it, is the object 
which the London School of Economics and Political 
Science has before it, applied, of course, in the particular 
direction for which the school is fitted. It aims, we 
gather, at providing its students with the broad principles 
which underlie commerce. It presupposes a good 
secondary education in its graduates; and on that it 
builds acquaintance with the commercial history of the 
nations and the principles of industrial welfare. It pro- 
poses, as Lord Rosebery put it, ‘‘ To give the information 
which is necessary in this epoch of the world to any who 
wish to carry on commercial dealings with the world.” 

A school which can afford to teach principles only is in 
an enviable position. In broad terms it may safely be 
said that principles are of more general use than specific 
information. or the purposes of education they are 
infinitely more so, for they put the student in the position 
that he may take up, in detail, the particular branch 
into which his future lot may throw him. The widely 


accepted maxim that the well-informed man should 
know something of everything and everything of some- 
thing, presupposes a greater knowledge of principles 
than of facts. In our every-day affairs we are rarely 
guided by specifie incidents in more than one or two 


branches which we have made particularly our own. 
For example, we live under a law a full knowledge of 
which may not be acquired in a long life, and yet we 
transgress rarely, because we are trained in the under- 
lying principles of that law. Or, again, the Darwinian 
theory is now generally accepted; but how few of us 
know more than the ideas contained in such general key- 
words as Evolution and the Survival of the Fittest, how 
few could adduce a score of specific cases to prove the 
rights of our belief. Or, again, many of those outside our 
profession are acquainted with the general principles of 
mechanics, of steam, of electricity, and would yet be un- 
able to calculate the ballistics of a projectile, to test a 
steam engine, or design a dynamo. But a knowledge of 
the principles underlying things gives us not only those 
broader interests which are the hall-mark of the well- 
informed, but provides the means of studying specific 
cases if the occasion arises. Therefore we say that the 
London School of Economics is in an enviable position— 
a position, moreover, which appears to be admirably suited 
to: the fulfilment of its object—the fitness of its alumni 
for world contest. In scientific education it is rarely 
possible to let broad generalisations take precedence of 
the experimental verifications of known facts. For one 
thing the number of professors who are capable of 
collating their knowledge in such a manner as to give a 
real expression of a truth in general terms is limited. 
The number of students who would be able to assimilate 
such strong food without displaying alarming symptoms 
of mental indigestion is certainly far more limited. 
Furthermore, physical science does not as readily lend 
itself to treatment on broad lines; and the reins of its 
numerous team cannot ‘be so easily gathered into one 
hand as in the case of commercial education. The 
London School of Economies is on that account in a 
position to assist our commercial prosperity more readily, 
more rapidly, and with better hopes of success than are 
thase schools of technical learning which hope to make 
up by.a scientific acquaintance with a few methods and 
manufactures, for an ignorance of business principles and 
those wider principles of economics and politics which 
are the only possible basis of successful commercial 
relationships with the world. 


CORDITE. 


ALTHOUGH we have been led to believe from a recent 
parliamentary utterance that a new propellant will be 
provided for use in the guns of the Royal Navy, it would 
appear that some time is likely to elapse before actual issue 
takes place, for we find that General Sir Henry Bracken- 
bury, Director General of Ordnance, has just sent a letter to 
the chief manufacturers of propellants and high explosives, 
chiefly to ask them to submit for approval any pre- 
parations which may promise better results than our 
present cordite. 

The cireumstances are as follows :--Modern advances 
in artillery have necessitated the employment of high 
velocities for range and penetration, and aoe 
has now practically been abandoned by all nations ; 
an improved propellant adopted which gives a higher 
velocity to the projectile without risk of bursting the gun, 
together with practical absence of smoke on discharge. 
A difficulty was experienced even with powder charges, 
in the gradual erosion or grooving away of the inner 
surface of the bore of a gun after continued firing, and this 
has been greatly increased with higher velocities, especial] 
when cordite is used; it has taken place to suc 
an extent, that impressions of the bore taken with gutta- 
percha resemble the very rough bark of an elm tree, or 
the surface of a huge guttered-away candle. If the gun 
continues to fire, the grooves are so eaten away that the 
projectile is not rotated, and then, of course, all accuracy 
of fire is lost. This wearing away of the bore occurs 
much more quickly in heavy than in light guns. 

The experience of recent wars between well-armed 
nations has brought home the fact that guns are now 
fired at extreme ranges in action, and this leads to the 
result, notwithstanding great accuracy, that very large 
quantities of ammunition must be fired away in order to 
obtain any decisive results. The Spanish fleet at Santiago 
was overwhelmed at a long range and with considerable 
expenditure of ammunition, and in the South African war 
the quantity fired by our own artillery has, indeed, been 
prodigious. We are thus face to face with the conditions 
that in a really serious and prolonged struggle, not only 
may it be necessary to replenish the ammunition, but 
also the guns themselves. With field guns this need not 
cause any very great difficulty, as it will be quite possible 
to supply spare guns at the base and forward them by 
rail towards the front, exchanging them as needed. But 
the state of affairs is more serious when we come to 
consider the heavy guns of our first line of defence. Let 
us imagine that a battleship has fought one or more well- 
contested but successful actions; it may follow that in 
the process of gaining her -victories her ammunition is 
expended, and her guns are so eroded as to be practically 
useless. The supply of fresh ammunition is a compara- 
tively simple matter, but the exchange or repair of a 
turret gun is a much more tedious business, especially on a 
distant station. Should a new enemy encounter the 
battleship when in such plight, the result might be 
disastrous. Any improvements, therefore, in our present 

ropellant which give practically the same or better 
ballistic results, together with safety of storage, &e., 
without such an injurious erosive effect on the bore, is 
earnestly to be desired. It is believed that the nitro- 
glycerine contained in cordite greatly tends to produce 
this erosive action; on the other hand, the Americans 
claim that this new navy propellant, which is described 
as multi-perforated, and all gun-cotton, achieves splendid 
results without any perceptible deterioration of the inner 
surface of the gun; but it is hardly to be expected, how- 
ever, that erosion can be prevented altogether, and it 
must be remembered that the scoring is hardly apparent 
with any propellant for the first few rounds. Only practical 
and lengthened experience can decide on the relative 


advantage of any propellant, 


Let no reader take an alarmist view of the situation, or 
jump to the conclusion that our authorities are in despair 
In the nature of things all advance is accompanied by 
difficulties, and we consider that the Government haye 
taken a very wise, although unusual, step, in taking the 
country into its confidence by the publication of this 
letter, setting forth their desire for an improved pro. 
pellant. It might not be wise toestablish a limited liability 
company in order to obtain information for the benefit of 
a limited number of manufacturers, exactly on the Berlin 
model mentioned in Sir Henry’s letter, as we think of 
possible ‘rings,’’ monopolies, combinations, and high 
prices. But if the Explosives Committee themselves 
would really make it worth while for the manufacturers to 
conduct experiments by money grants in aid under certain 
circumstances, and by clearly laying down the qualities 
which they desire in their new propellant, we think that 
the scientific chemists and manufacturers of this country 
will hold their own with those of other nations and pro. 
duce the desired improvements, 

We trust that this subject will be taken up in earnest, 
as it is an important one for the natio: which has and 
which desires to retain the command of the seas. Modern 
propellants are stillin the initial stage, and some improve. 
ment in the desired direction seems very possible. 


THE STEEL TRUST AND ITS HOME RIVALS, 


A pornt which has not attracted adequate attention in 
connection with the formation of the American Stee] 
Trust is that concerned with the producers who have not 
been asked or who have refused to join the Morgan-Car. 
negie family party. It has been generally assumed that 
the sum of independent enterprise left in the country 
after the formation of the Trust is such an insignificant 
thing as not to be deserving of attention—so small that 
it might be wiped out by the approved methods, without 
any effort worth speaking of. The assumption is some- 
what erroneous, as we shall proceed to show. And as it 
is erroneous, the situation becomes modified, and the 
prospect of competition abroad looks less black than at 
first, If the combination pursues a policy of high prices 
for the domestic consumer, it follows that the independent 
makers will participate, and big profits will naturally 
attract more capital. If, on the other hand, it is found 
necessary to fight the independents, prices must be 
reduced to a very substantial extent, and this means that 
the margin on the home trade will not permit of a large 
exportation without regard--as is the case now—to 
profits on this branch. : 

The strength of the unattached interest furnishes the 
key to the situation. It will come as something of a 
surprise, after all that has been said to the contrary, to 
be told that ‘‘the new combination has not only not 
absorbed all the facilities of production in any branch of 
iron or steel, but that there still remain many indepen- 
dent plants and some strong and formidable consolidations 
which, already in a position to steady the steel market 
and to place a wholesome check upon an arbitrary 
advance in prices, are susceptible of such further develop- 
ment as the protection of trade interests may demand.” 
Those outsiders include the American Iron and Steel 
Manufacturing Company of Pennsylvania, a combination 
of five important concerns making iron and steel bars, 
bolts, and nuts of all kinds, and many kinds of railway 
and other supplies; the Consolidated Coal and Tron 
Company of Alabama, operating a number of blast fur- 
naces and owning great areas of valuable coal and ore 
lands, and extensive coke oven plants; the Empire Iron 
and Steel Company, owning a number of valuable fur- 
naces and ore properties in New Jersey, Pennsylvania, 
Virginia, and North Carolina, and making Bessemer, 
basic, foundry and forge pig irons to the amount of about 
1000 tons a day; the Sloss Sheffield Steel and Iron 
Company, operating seven modern furnaces, owning wide 
areas of ore and coal, limestone quarries and coke ovens, 
and producing, besides coal and coke, 1000 tons of pig iron 
per day; the Virginia Iron, Coal and Coke Company, a 
New Jersey Corporation, owning some twenty blast fur- 
naces, besides foundries, machine shops, coke ovens and 
coal mines and railroads, and producing half a million 
tons of pig iron, 1,250,000 tons of coal, and 450,000 tons 
of coke annually; the Republic Iron and Steel Company, 
owning extensive ore properties in the Lake Superior dis- 
trict and in the south, with seven blast furnaces, three steel 

lants, coke ovens, and many mills and factories, and 
faving a productive capacity of about half a million tons of 
pig iron and a million tons of bar iron and steel shapes, in- 
cluding plates, sheets, &c., and the Shelby Steel Tube 
Company, also of New Jersey, producing 100,000,000ft. 
of seamless tubes annually. The New York Times, to 
which we are indebted for some of these details, says it 
does not appear that the Rockefeller ore and transporta- 
tion interest is, after all, included in the new deal. This 
interest controls the ‘Adams, Duluth, Lake Superior, 
Pillsbury, Sellers, Aetna, Day, and Minnewas properties, 
which last year produced 1,847,268 tons of Bessemer ore. 
This, however, may be ignored, because of Mr. Rocke- 
feller’s penchant for combination, and of the probability 
that soon or late he will tind it to his interest to join forces 
with the big combination. The other concerns named are 
important, and the Republic, Virginia Iron, and Sloss- 
Sheffield are among the cream of thetrade. Apart from the 
consolidations which remain out, there is a great number of 
individual businesses which count in the situation—Jones 
and Laughlin’s, of Pittsburgh, one of the great manufac- 
turing industries of the United States, making steel 
billets, bars, structural materials, light rails, and other 
staple products ; the Cambria Steel Company, of Johns- 
town, large producers of Bessemer rails, bars, structural 
shapes, &c.; the Otis Steel Company, of Cleveland, 
making open-hearth steel and plates; the Carbon Steel 
Company, of Pittsburgh, also making open-hearth steel 
and plates; the Colorado Coal and Iron Company, of 
Pueblo, making pig iron, steel, and rails from its own 
materials ; the Sharon Steel Company, of Sharon, Penn., 


now building an important plant, and soon to become # 
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oducer of pig iron, open-hearth steel, tin-plates, 
hoops, pot other specialities from its own raw 
materials; the Lackawanna Iron and Steel Company, of 
geranton, now increasing its facilities by building a great 
steel plant at Buffalo; the Pennsylvania Steel Company, 
of Steelton, with its annex at Sparrow's Point, Md., both 
of which are quite independent of any controlled supplies ; 
the Bethlehem Steel Company, of South Bethlehem, 
making billets, armour plates, guns, forgings, &c.; the 
Phenix Iron Company, of Pheenixville, making open- 
pearth steel, and rolling“it into various shapes. There 
are many more, the enumeration of which would occupy 
too much space. It is admitted that the Steel Corpora- 
tion will have control of the steel rail business, though 
not an absolute control; but it will enjoy no such 
alvantage as regards the open-hearth output, structural 
steel, plates, bars, hoops, sheets, and wire, the outsid« 
production of all which is large enough to embarras: 
any monopolistic plans. It is now suggested that the 
Trust was formed, not to control the iron and steel trade 
of the States, but primarily to eliminate Mr. Carnegie 
That gentleman’s competitors are “tired of dancing to 
the music of his bagpipes, and could make no plans for 
their own protection until his vast capital and masterfu' 
intelligence were devoted to philanthropy rather than tc 
business.”’ This is reassuring, but the ambitions of Mr. 
Morgan are matter of record. 

In connection with the independent interests, a ver) 
curious argument has been advanced. The proposal to 
meet the Steel Trust by abolishing the steel duties has 
been described in the Protectionist journals as unfair, 
because, while the Steel Trust no doubt proposes to take 
advantage of its opportunities, by putting up the price of 
the products it sells in the American market, yet there are 
peak steel manufacturers to whom the protective tarifi 
is a necessity, and who would be seriously injured if its 
sheltering arm was taken away. The smaller manufac- 
turers are quite able to hold their own in the American 
market. If they can preduce a; cheaply as the manufac- 
turers of Europe, they can still underbid any foreign 
rivals to the extent at least of the freight across the 
Atlantic, even were the import duty removed altogether. 
The argument for cheapness of production has more to 
recommend it than the argument for high prices and 
monopolistic control. ‘‘ What we need at the present 
time,” says one leading authority, ‘is an opportunity to 
develop certain lines of industry through the instrumen- 
tality of lower-priced building materials. It would be of 
great benefit to the people of this country if we could put 
up fireproof buildings in all of our centres of population ; 
and this we could do, both advantageously and cheaply, 
if an artificially 7 price was not maintained upon 
structural steel of all kinds. We greatly need to develop 
our shipbuilding industry ; for we can never hope to com- 
pete with foreigners on the high seas, with ships of 
American construction, unless these ships are sold to 
merchants at prices no higher than those paid for foreign- 
built vessels. But so long as the leading manufacturers 
of steel plates and structural steel for ships lay down their 
wares in the shipyards on the other side of the Atlantic 
at from three-quarters to two-thirds of the price that they 
charge American shipbuilders for similar commodities, 
there is little hope that the shipbuilding industry can have 
a prosperous and natural development.’’ We do not 
believe that the repeal of the iron and steel duties will 
destroy the steel combination, but it will at least prevent 
t from earning the enormous profits recently made by 
the component parts as the outcome of charging American 
consumers extraordinary prices while selling goods in 
foreign markets at figures necessitated by the stress of 
competition and the desirability of reducing stocks. 


DOCKYARD NOTES. 


Some time ago it was announced that the Inflexible was to 
be reconstructed and supplied with new masts and 4°7in.quick- 
firing guns. The old masts were hoisted out, and a deal of 
labour expended in the way of putting up ventilators, but she 
has now been moved away into the clump of ships near 
Portsmouth depét without any masts at all. As ships that 
aré put into this particular corner are presumably ready 
against emergencies, it looks as though the old Inflexible will 
be mastless for the rest of her days. Last summer a couple 
of masts, reduced editions of those now fitted to all battle- 
ships, were lying about in the the dockyard near her; but 
what has now become of them we cannot say. 


THE Cressy has now got her big guns aboard, and the first 
thing that strikes one is the size of the turrets. These are little 
smaller, so far as height goes, than those of the Formidable, 
nor do they look much smaller otherwise. They are nearly 
double the dimensions of the closed shields over similar guns 
in the Powerful. 


To tell the Cressy class from the four later Diadems will 
not be easy save for the turrets. There is, however, one 
other mark that seems likely to be a “ tally ”"—the Cressys 
all have waste pipes before the funnels, and one abaft the 
after one; most of the later Diadems have them the other 
way about, the Argonaut being the sole exception. As the 
Cressy originally carried her waste pipes abaft the funnels, it 
would look as though this is to be the distinguishing mark. 
The absence of any might well be inconvenient, and the guns 
are not easily distinguishable at a distance. We note, how- 
ever, that the Cressy, now she has neared completion, has a 
much heavier look than the unarmoured four-funnellers; 
she shows, in fine, her extra thousand tons. 


ADVERTISEMENTS for men to join the new Fleet Reserve 
are lar in the local newspapers at naval ports. This 
would indicate that there is no great rush of applicants. 


ApmiraL Rawson will probably be succeeded in the 
Channel Fleet by Admiral Wilson, and not by Admiral 
Harris, as was at first surmised. 


WE have before remarked that the United States Navy is 
— beating the Russian one in the matter of mystery. 
ere are two cases in point :—(a) The Newark is in the 


COINING PRESS 
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official report stated to have a schooner rig. Yet officers 
on the China station speak of her as having two high military 
masts. (b) In the Bureau’s official report this sentence 
occurs, page 33: ‘“ The Bureau has advocated and supported, 
in the face of serious opposition at times, the minimising of 
wood on board ship, sal ihe fireproofing of such as is neces- 
sarily employed.” While the latest naval news paragraph 
runs as follows :—‘‘ The Bureau opposes the adoption of fire- 
proof wood on the grounds that its fireproof qualities are not 
permanent, and that it rusts metal bolts.” 


THE fireproof wood companies must feel they are in evil 
case; just such a report was given here. It is a pity, because 
there should be a future for such wood. At present, however, 
it has only the status of the submarine boat ; and the service 
joke about the Belleisle, ‘‘ Nothing was set on fire except the 
fireproof wood dummies,” has probably not helped to improve its 
status. Still, as, next to the abolition of muzzle-loaders, the 
Navy League evangelists demand the abolition of flammable 
woodwork, something may happen in time. But, so far, the 


‘Navy is not a disciple of the League. 


Tue United States cruisers Raleigh and Cincinnati, under- 
going reconstruction, are to have a single pole mast only. It 
is not clear whether this will be the fore or the main, but pro- 
bably it will be the latter. 


Tue British cruisers Dido and Isis, of the Eclipse class, 
which used to have pole masts, are now fitted with top masts 
like their sisters. ~ 


Tue Herluff Trolle, Danish ironclad, has just done her pre- 
liminary trials. With indicated horse-power 3171, she made 
14°59 knots; and with indicated horse-power 4399, 15°65 
knots. 


AsisTEr to the Wittelsbach—German—now known as “ 
is shortly to be launched at Wilhelmshaven. 


Tre German coast defence ship Hildebrand is now in hand 
for ‘‘ transformation ” d Ja Hagen. 


THE newest British destroyers, Kangaroo, Myrmidon, &c., 
have four funnels, the two amidships very close together. 
Those which have lately been re-fitted, like the Havock, 
Charger, Hasty, &c., have all been given three tall funnels, 
with the mast just before the amidships funnel. That of the 
i, to be just abaft the fore funnel, but here it got 
set on fire. 


From Le Yacht, dpropos of British submarines :—“ Nous 
avions donc bien raison derniérement quand nous disions de 
nous méfier du dedain avec lequel l’Angleterre semblait 
regarder ces petits batiments et de pousser plus activement 
encore la construction des nétres.” 


BE.reF in submarines is very much a matter of latitude, 
and curiously enough—as in the course of a few more weeks 
will be made manifest—high latitudes are those in which 
belief is strongest. Not from the south, but from the north 
come the enthusiasts for submarine warfare. It is the 
presumably volatile southerner who has the least faith in 
them on the whole, despite such glorious exceptions as 
Monsieur Lockroy. 


A NEw international signal code, especially devised to fit 
scouting in war and naval manceuvres, has been fathered by 
Admiral Borresen, chief of the Norwegian navy staff. By 
this code—which three Governments have already adopted 
provisionally—three flags make the number not only of every 
warship in the world, but also of every merchant ship capable 
of being put to warlike uses. By means of this code any 
merchant vessel can be transformed into a really useful scout 
without any preliminary lessons. 


Tue Pall Mall Gazette, which has been carrying on for 


years a crusade against Belleville boilers—remarkable at once 
for its virulence and its want of knowledge of facts, and its 
lack of appreciation of the true bearing of such facts as it did 
know—now seems to have started an attack on submarine 
boats. The contents bill of our contemporary on the 22nd 
inst. led the “man in the street’’ to believe that some 
astounding revelation was pending concerning submarines. 
The mouse produced by the labouring mountain was, how- 
ever, mainly an excerpt from Admiral O’Neil’s report, which 
appeared in our columns for the first time in this country on 
March Ist, and a statement as to the Nordenfeldt, which was 
first published in one of our articles. We give our con- 
temporary credit for a desire to direct our Admiralty on the 
right path of constructive rectitude, but its method of doing 
its work is, to say the least, to the last degree injudicious. 


COINING PRESS. 


Somer idea of the amount of power required to produce 
coins and medals may be gathered from the fact that in the 
press we illustrate above, for coining heavy blanks, the work- 
ing parts and framework generally are constructed to withstand 
a compressive strain on the blank of 400 tons. The mechanical 
strain which produces that pressure consists of a toggle lever 
and link pressing directly on the slide which carries the top 
die. This toggle lever is actuated by an excentrice shaft at 
the rear of the machine, which obtains its rotation through 
the medium of the wheel and pinion shown to the right hand 
in the illustration. 

The movement of the slide of the machine is entirely con- 
trollable by the attendant, who can, by the starting handle, 
either allow the machine to run continuously, stop the 
machine at any instant, or effect a movement of the slide as 
little as ;1,; of an inch, and this with the full power of the 
fly-wheel available—the fly-wheel, of course, continuously 
running, whether the press slide is or is not in motion. This 
arrangement of clutch mechanism Taylor and Challen, 
Limited, of Birmingham, the makers of this machine, adopt 
in all presses of this principle, as they consider it best suited 
to supply the varied wants of users. 

Round blanks are fed down a shute or tube, from whence 
the layers-on take them to the centre of the dies. Each 
blank is dropped into a hardened steel collar, so that when 
under pressure from the top and bottom dies the metal of 
the blank is confined, and not allowed to flow beyond the 
edge of the collar, which may be either plain or milled, so 
that when the coin is extracted by an upward movement of 
the lower die, and pushed off the collar plate by the next 
forward movement of the layer-on, the obverse and reverse 
impressions are found complete, together with the milling 
around the edge, or a bright rim if plain. The size and 
speed of the machines vary, according to the diameter of the 
coin, the latter from about 120 to 20 strokes per minute. 

The frame of the machine illustrated includes a solid 
forged steel slab with gap for slide, dies, &c., cut out and 
machined all over for the reception of the various details. It 
will strike medals up to 6in. diameter. 


A car using “‘ superheated water” as a source of power 
has recently been tested on the New York Central Railroad. The 
car was an elevated railway coach, about 35ft. in length, which 
had been fitted with special motor trucks and storage tanks for 
the hot water. The latter were suspended under the car body, 
and were three in number, each about 24in. in diameter and 12ft. 
long. These tanks are charged with hot water at about 500 deg. 
Fah, at a central station. In operation this water is drawn from 
the tanks in small quantities at a time, and allowed to partly 
expand into steam at a pressure of 1001b, per square inch. This 
action takes place in a chamber adjacent to the engine cylinder in 
which the steam is used. The car on the trial trip was provided 
with a duplicate engine on each truck, but only one set of we 
was used. Motion is transmitted from the crank shaft of the 
engine to the car axle by spur gears, This is a revival of Lamm’s 
system, 
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BRIDGE OVER THE MACLEAY RIVER, NEW 
SOUTH WALES. 
ALTHOUGH a_bridge at Kempsey, N.S.W., had.been agitated 
ig for for many years, the esimated cost prevented the carrying 
- out of the work until, in 1897, Mr. C. W. Darley, M. Inst. 
C.E., Engineer-in-chief for Public Works, adopted the 
design of structure shown in the above illustrations. In this 
bridge full advantage bas been taken of the abundant supply 
of hardwood for which the Macleay district is noted, the 
river spans being much longer than any: hitherto attempted 
in the Australian Colonies. The flooring is of tallow wood, 
a an even-grained timber, free from gum veins, having a “‘ wear- 
t ing” life under similar conditions to those obtaining at Kemp- 


, Sey of about thirteen years. The floor beams, stringers, and allowed for being 40 1b. per square foot. On completion of 
| truss work are of iron bar, the truss timbers being sawn free | the work a test load of 108 tons of road metal was spread 
from heart and sap to ensure mature and sound timber. | over one span, the deflection being jin., the span recovering 
Roughly-constructed bridges throughout the colony built of | its original position upon removal of the load. 
this most favoured of Australian hardwoods have in some The bridge was opened for traffic on April 5th, 1900. lt 
cases attained a life of over fifty years, many over thirty-five | consists of eight timber trusses resting on cylindrical iron 
years, and but few less than twenty-five years. A prolonged piers, forming four spans, two of 154ft. 3in. and two of 
life may therefore be looked for in bridges of more mature , 153ft. 7jin., with seven approach spans of 35ft. and two of 
design in which greater attention is paid to the inspection of , 30ft., making a total length of 920ft. 9in. centres of abut- 
timber, and more care bestowed on construction, as in the | ments.. The carriageway is 22ft. 6in. wide between kerbs, 
case under notice. and refuges are provided at intervals on the down-stream 
The truss spans are designed to carry a distributed live load | side of the bridge. The trusses stand 27ft. apart centre to 
of 700 lb. per lineal foot of span, or a concentrated load of | centre, and are connected at the top and bottom by a system 
16 tons with 9} tons on a pair of wheels, the wind pressure | of lateral bracing consisting of timber transverse struts and 
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wrought iron diagonal tie rods, angle, and portal brackets 
being provided in the top lateral system. Hach truss is 
formed of wrought iron vertical suspension rods, diagonal 
timber struts, and timber top and bottom chords, arranged in 
nine 17ft. panels. The trusses are 22ft. Sin. deep, centres of 
triangulations. During erection the lugs of a defective cast 
iron shoe carrying the heel of a batter brace sheared off; to 
avoid the risk of further defective shoes, built up shoes of 
wrought steel were substituted for the cast iron shoes for 
carrying the batter braces. 

The river piers are each formed of two columns of 6ft. cast 
jron cylinders braced together at high-water mark with a 
heavy cast iron beam, the remaining length of pier consisting 
of 6ft. wrought iron cylinders rigidly braced together with 
diaphragm bracing having elliptical openings. The cylinders 
of piers four and five were sunk’to a rock foundation 84ft. 
below high-water mark. One cylinder being sunk by the 
pneumatic process, and the remaining three with grab and 
divers, the latter cylinders being filled for a height of 11ft. 
with ‘‘ bag” concrete placed in ‘the wet,” the water being 
then pumped out, and the cylinders for their remaining 


length being filled with concrete formed of one part of |, 


Portland cement, two parts of ‘sand, and five parts of 24in. 
screened gravel; the maximum pressure on the foundation 
with bridge fully loaded and neglecting skin friction is 13 
tons per square foot. The land piers are similar in design to 
the river piers, but are only 4ft. 6in. diameter, and are founded 
on concrete bases supported by pile foundations, the maxi- 
mum pressure on a pile head being 17 tons. 

The cost of the work, including extensive embanked ap- 
proaches, was £21,000, the ironwork being manufactured by 
the Atlas Company of Sydney. The whole of the work was 
designed by Mr. Percy Allan, M. Inst. C.E., engineer-in- 
charge of bridge design, acting under Mr. C. W. Darley, 
M. Inst. C.E,, Engineer-in-Chief for Public Works for New 
South Wales. Messrs. Taylor and Murphy were the con- 
tractors for the work, Mr. W. F. Burrow, Assoc. M. Inst. C.E., 
being the resident engineer. 


NAVAL GUNNERY. 


Ar last the Admiralty seem to be waking up to the fact 

that the world moves without reference to their ideas as to 
the speed of progress. The new gunnery order is eminently 
satisfactory, save in one particular—it should have been 
quarterly instead of yearly. 
In the French navy long range target practice has been the 
rule for some while. French officers long ago realised that 
battles. in the future will not be fought merely at 2000 
yards--the favourite target practice range—but at the very 
utmost limit. It is doubtful indeed whether ships in the 
future will ever get inside 2000 yards, save by accident—that 
being the torpedo zone, and also the zone at which armour is 
likely to fail. At 6000 or 8000 yards the heavily-armoured 
ship will feel the advantage of her armour, and the fast 
lightly-protected craft get most benefit out of her speed. It 
is at long range that the “ lucky shot ”’ will be made, and the 
“lucky shot’ is not the product of chance so much as of 
skill. To acquire that skill practice is necessary. 

We are glad to see our Admiralty at last following the 
French lead, and taking steps to drill our men in that un- 
known subject, long-range firing. The target is to be 50ft. by 
25ft. high, unduly small in some respects. The average 
euemy will, being generally about half-and-half end-on, 
present a length of, say, 200ft. to 250ft. _ If he is more end-on 
than that, his vertical height, so far as the chance of being 
hit is concerned, will exceed 25ft. Hits at 60U0 yards are 
likely to be so rare, that it is jast’as well to give the gunners 
the area of a war target. . It is easy to simulate a battleship 
in canvas, and if, so to speak, “ life-size” targets were given, 
the chances of its being possible to trdin men to discriminat- 
ing fire would be shown. To discriminate at 6000 yards is 
impossible, if discrimination is held to mean a turret ora 
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STANDARD AXLE-BOX, GREAT WESTERN 


RAILWAY. 
By the courtesy of Mr. W. Dean, chief mechanical engineer, 


Great Western Railway, we are enabled to give -fully- | 


AXLE-BOX, G.W.R. 
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THE INSTITUTION OF CIVIL ENGINEERS. 
MEETING OF STUDENTS, 
A MEETING of students of the Institution of Civil Engineers was 


dimensioned drawings of the standard wagon axle-box in | held on Friday evening, the 22nd instant, Mr. A. C. Hurtzig 


use on the Great Western Railway for some time and with 
great success. It will be seen that an excellent feature is 
the spherical bearing for the top brass. The lubricant is 


M. Inst. C.E., in the chair, when a paper on ‘‘ The Hunslet Railway 
and Bridge over the River Aire” was read by Mr. O. L. McDermott, 
Stud. Inst. C.E. The following is an abstract of the paper :— 
The course of the Hunslet Railway, commencing at Beeston 
Junction, on the Great Northern Railway, and terminating in a 


| goods yard at South Accommodation-road, is described ; and a brief 
account of the twenty-one bridges,.and of the goods yards and 
| warehouse on the line, is given. The author then proceeds to give 
| a more detailed description of the bridge over the river Aire, 
stating first the reasons for its being so constructed as to be easily 
convertible into a swing bridge if necessary. The masonry work 


helt being selected: but if it be given a wider meaning, such 
as bow, stern, or amidships, the value of the practice might 
be great. 

The range, according to the order, is to be found by’ the 
“ nethods which would be available in war time.” This is a 


little vague, and likely also to be deceptive for the following 
reason :—-The ship firing will be going 12 knots, and she will 
approach and recede from the target at a fixed ratio. It will 
be easy, therefore, to calculate, and the cumbersome old 
method of passing the range from mouthto mouth will 
appear far less defective than war would show it to be ; for in 
war the target would be moving and altering the bearing in a 
way that could not be calculated. é 

_ Presumably the range-finders will be tised, and—for once 
in a way—on the service they are intended for. No sane 
person believes that range-finders will be of service in close 
action; it will be death to go near them. But at long range 
they should be exceedingly valuable. Unless, however, they 
are accompanied by transmitters and receivers—at present 
fitted only in the Canopus — half their utility is gone. 
Indeed, the case is’on all fours with supplying a ship with 
boilers and omitting the engines, the ‘undesirability of which 
even the Turks—who are partial to such experiments—now 
recognise. But to fit range-finders without ensuring that the 
range can be given to the man behind the gun at once is an 
equally absurd experiment. This matter is the weakest 
point in our Navy at the moment, and it is sincerely to be 
hoped that the new order will lead to its study. At present 
this vital question is very much left to chance. 


Sanitation at Country Seats.—An interesting installation for 
purifying the sewage, slops, and refuse liquids from a country 
house in North Devon, designed by Mr. A. 8. Goodridge, A.R. I.B.A., 
of Bath, has recently been put into operation, the analytical 
figures showing remarkable results, the effluent from the polarite 
beds being reported upon by the city analyst as follows:—‘ I 
hereby certify that having analysed a sample of water received on 
the 4th day of January, 1901, from Mr. A. 8. Goodridge, I find the 
same to contain the following :—Free ammonia, none ; albumenoid 
ammonia—grains per gallon—‘0028 ; oxygen required to oxidise 
decomposing matters, none. This isa pure sample of water ; no 
hesitation need be felt in using it for domestic purposes. It con- 
tains very small traces of. soluble organic matter.” These results 
were obtained by an oxidising bacterial bed composed of. coke, 
sand, and 8in. of polarite, the crude sewage having been merel 

: through strainers and an open innoculation tank. It is all 
br cg of before any putrefaction takes place. The treatment, it 
will be seen, is of. the simplest kind, the use of polarite enabling 
the aig at a trifling expense, to be converted into practically 

pure water,” 


Front Elevation 


oil, and the box is kept oil-tight by the leather packing shown 
in the longitudinal section. The drawings are so complete 
that no further description is, we think, required. 


NAVAL ENGINEER following appointments 
have been made at the Admiralty:—Fleet engineer: W. H 
Skinner, to the Talbot, to date April 10th. Engineer: H. W. 
Harris, to the Duke of Wellington, additional, for the Fawn, 
undated, Assistant engineers: R. H. Goodyear, to the Howe, 
undated ; C. Barker, to the Vivid, to date March 26th, and to the 
Talbot, to date April 10th; A. R. Kempt, to the Colossus, undated ; 
P. A. Sanderson, to the Vivid, to date March 26th, and to the 
Talbot, temporary, to date April 10th. 


in the pier and abutments is described, and the possibility of com- 
puting accurately the stresses in girders of the form employed is 
considered. The moments due to various dispositions of the live 
load, and also those which occur when the bridge is swung open, 
are illustrated by means of a bending moment diagram, and the 
maximum stresses in thé different members are mentioned. 

The main girders are then described in detail, with the help of 
diagrams of the booms, and of the connections of the web, which 
is open work throughout, except where a trough-shaped web is 
pas tp at the south. end, to carry the counterbalancing kentledge. 
The cross girders and rail bearers, and the method by which the 
longitudinal sleepers are carried in a trough formed by the side- 
ar of the raised floor, are described.- The oe bracing 

tween: the cross girders, and also the overhead- wind bracing, are 


' illustrated by means of diagrams. 


The bearings on the abutments are hinged and also on rollers, 
to permit of expansion and contraction. That on the pier is 


| hinged, but fixed laterally. The values of the maximum loads on 


the supports are given. - 

The method of building out the girders over the river is 
described and illustrated by photographs taken at various stages 
during the construction. At the Board of ‘I'rade inspection of the 


| bridge the deflections obtained under the maximum loads were 


very satisfactory. The paper concludes with a brief description of 
the changes nec: to convert the bridge into a swing bridge. 

A discussion followed, in which Messrs. H. W. FitzSimons, 
L. H. Rugg, C. A. Colyer, and H. E. Wimperis, B.A., Studs. 


' Inst. C.E., took part. 


LocoMoTtivE Works.—Some few 


years ago the North-Eastern Railway Company centralised its 


carriage and wagon departments at York and Shildon respectively. 
Consequent upon the lack of further room at the Gateshead Works 
—the present headquarters of the locomotive erecting department 
—the directors of the company are now proceeding with a scheme, 
devised a short time ago, of extensions to their Darlington Works, 
which will ber make that place the centre for the locomotive 
engineering of the company’s system. A huge erecting shop is 
re a added to the present works. The length is 650ft. by 
300ft. wide. There are three spans of roof carried on wrought 
iron stanchions. The walls vary in thickness, from 18in. to 3ft. 
The place is being faced with red Castleford pressed brick, and, 
for greater strength, built in cement. The new shops are to con- 
tain fifty engine pits, with accompanying turntables. Massive 
cranes for the removal of the half-built engines are provided. It 
is anticipated that another foundry will shortly be established. 


| The estimated cost of the extensions is between £45,000 and 
| £50, 
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SMITH’S WATER METERS. 


THE accompanying illustrations illustrate a very scientific | 
water meter, invented and patented by Mr. Isaac Smith, and | 
manufactured by Sidney Smith and Sons, Basford Brass _ 
Works, Nottingham. Our engravings have been prepared from | 
a lin. meter—Fig.1. The instrument is so simple that itsccr- | 
struction will be understood 
very easily. Essentially it 
consists of a small turbine 
——Fig. 4—-which revolves on 
a vertical axis. This axis 
has a worm on it, which 
gears in a worm wheel. 
The axis of this has a second 
worm—Fig. 3—which gears 
in a wheel, the axis of 
which passes through a 
small stuffing-box. The 
motion of this axis is slow, 
and the friction too small, 
to affect accuracy of regis- 
tration. For the sake of 
clearness we have omitted 
a portion of the gearing in 
the sectional view. The 
whole meter can be readily 
taken to pieces by unscrew- 
ing the top. 

The essential feature of 
the meter is the turbine, 
which is a reaction wheel, 
resembling to some extent 
the well-known Whitelaw 
and Stirrett wheel. The 


be a positive meter, though continuous in flow. Numbers of 
| the meters are, we understand, in work and giving much 


satisfaction. 

_ The external view of the meter shows that the screwed cap 
is secured by a lock. On removing this cap the whole of the 
gearing can be taken out, and then by screwing out the basin 


' the turbine can be removed. 


water enters at the centre FLL 


through four ports in the 
central brass post, and 
finds its way into the wheel 
through three ports. An 
enlarged sectional plan of 
the wheel is given in Fig. 4. 
The whole wheel is in equi- 
librium, and so wear is 
avoided. The walls of the 
entrance channels are so 
contrived that only one 
porthole can supply one 
spiral channel at a time. 

The actual proportions 
of drum of a lin. meter 
are as follows:— 


No. of spiral channels 
in drum 


No. of outlets in drum 3 
No. of inlets in port box 4 
Outside dia. of port box lin. 
Area of three 5; 
channels at inlet = -3927in. 
Area of three spiral 
channels at outlet = -1963in. 
chan. 


of 
= 1 revs. 
Width of inlet 
outlet = -166 
Avea of one spiral - 
nel t = -1309 
Depth of channels = 2} times 
width at opening 
one 
¢ 1 at inlet = -228in. 
Width of one 
channel at outlet - = -114in. 
of channel = -56in. 
Thickness of walls = -0625in 


Every meter is, we are 
informed, carefully cali- 
brated,before it is sent out. 
The calibration is effected 
by making small changes 
in the sizes of the dis- 
charge orifices. A head of 
12in. will make the meter 
work, and at pressures of 
from 11b. per square inch 
to 80 Ib. it has given satis- 
factory results. It is an 
inferential meter, differing 
from all others in the 
market in the construction of the turbine. It appears to us | 
to be a simple, strong, well-made instrument, very unlikely 
to get out of order, and as accurate as any inferential meter 
can be. 

Meters made and tested by a dead head have given in a 
remarkable matter in practice an agreement with theory. 
A number of calculations has been made to ascertain the 
relation between the water discharged at the tests and the 


Fig. 3—DETAIL OF SECOND MOTION 


capacity of the drum on a lin. meter, with the following | 
result :—Capacity of drum, 2°1035 cubic inches with 7 walls. | 
Such a drum would have to be filled and emptied 1318 | 
times to measure 10 gals. or make 1318 revolutions, sup- 
posing the drum emptied itself every revolution, and that | 
2°1035 cubic inches represent ‘007569 gals. But the point | 
is that this meter under a dead h of water will pass | 
a given quantity of water in making a given and known | 
number of revolutions. In other words, it is as near as may | 
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CAPACITY IN ALTERNATE-CURREN?T 
WORKING.* 


By W. M. Morpey, Member of Council, 
(Concluded from page 303.) 


true power, to the wattless part of our ‘‘ apparent watts,” i 
we see is about 87°6 per cent., or seven-eighths of the total, ~~ 
very deisrable we should do anything we can to lessen the production 


watts. As there are objections to running a large alternator b 
e combined plant is often run on a low tig 
factor circuit. Fortunately the difficulty can be avoide very 
simply by the application of known principles. To some extent 
this is done now, but I think it is done accidentally or unconsciously 
or at least without system. ; 
In explaining how the wattless current may be reduced and the 
power factor raised to unity or nearly so, I hope those who prefer 
tho mathematical treatment of such questions will not be impatient 
at my attempts to express my meaning in the vulgar tongue, In 
a conductor or circuit having capacity the charging current has a 
positive phase displacement of 90 deg. from the FALE. while the 
current in an inductive circuit has a negative phase displacement 
of 90 deg. from the E.M.F, Thus there is a difference of phase of 
180 deg. between these two currents. This is well known. - Its 
systematic application affords a solution of the problem we are 
now considering. Imagine an alternator supplying a circuit havi 
capacity. Then if an inductance or choking coil is put in foes 
with the comectty, and if it is so designed and adjusted that it 
takes a wattless self-induction current equal in amount to the 
wattless capacity current of the mains, the two will balance one 
another, and the generator will not have to produce any wattless 
current for either the capacity or the self-induction. Each will 
take its full current, which will s to and fro between the 
capacity and the choking coil, being alternately a capacity or 
charging current with a positive phase displacement and a self- 
induction current with a negative phase displacement. The 
generator will only have to keep up the E.M.F. and to produce 
the energy component of the current for the cable and the ene: 
component of the current for magnetising the choking coil, and for 
leakage and resistance losses. As these energy currents are in 
phase with the E.M.F., the alternator will act as if workinz on a 
circuit having neitber Ty nor self-irduction—that ‘s, a circuit 
having a power factor o' a This will at least be the case if 
the balance is perfect. By the kindness of Mr. Sparks and the 


Outer 
(Earthed) 


Fig. 4 


County Company, I have been able to try some experiments on the 
54 mage of mains already alluded to. arrangement is shown 
in Fig. 4, 

I made a choking coil to take 6 amperes at 2000 volts 100 alter- 
nations. When working at 2000 volts 100 alternations, the alterna- 
tor gave 6 ampéres when cx ted to thecablealone. The current 
was also 6 amperes when the alternator was working on the induc- 
tance coil alone. When the cable and the coil were put in parallel, 
with ammeters in circuit as shown, the alternator produced 
1°625 —- only, although there was still a current of 6 amperes 
in the cable and 6 ampéres in the choking coil, There was not a 
perfect balance. The true watts taken by the cable and the choker 
were about 2000, therefore the alternator current should have been 
only about 1 ampére, but I was not able to get a closer adjustment. 
I must have had very nearly the balance obtainable, as any 
adjustment of the choking coil, either in the direction of increas- 
ing or of decreasing its current, caused an increase in the alternator 
current. Possibly the slightly imperfect balance was due to a 
difference of effect of a sine curve alternator on the choker 
and on the capacity.1 The actual practical result, however, was 
quite satisfactory, as the choking coil effected a saving on the 
system of about 9000 apparent watts, the energy absor by it 
being about 500 true watts. I need not say that the saving under 
these circumstances is not only “apparent.” It is not easy to say 
what would be a fair estimate of the cost of producing ‘‘ wattless 
energy ;” I venture to think it is not much less than one-fourth of 
the cost of true energy. 

Whatever figure is taken, the desirability of economising in such 
matters will be realised when I point out that at 1d. per E.H.P.= 
hour one watt for one year costs 1s.,2 or say £1 capital. 

I have said that in reducing the capacity current required to be 
produced by the generator, thing was effected in ordinary 
practice, but accidentally, or at least not systematically, by the 
action of all self-induction in the system—for example, that of 
transformers or motors. In transformers the effective self-induc- 
tion is very small. The no-load current is small in good closed- 
circuit transformers, and the power factor is high—usually from 
about 0°7 to about 0°85, e wattless component available is 
therefore very small—at least, in modern systems having large and 
efficient transformers. No doubt if the conditions of a circuit are 
known from the first, the transformers may be so designed as to 
rovide the capacity current, at least at light load; but it would 

difficult to do this systematically, as the conditions in practice 
are so variable. With a e number of small transformers it 
may be that the wattless capacity current may be compensated or 
more than compensated. I do not think transformers of low 
power-factor should be used. I believe the better plan will be to 
continue to make transformers with small no-load current and high 
power factor, and provide separately for any compensation that 
may be nec 3 hen motors are used, their large, idle, 
lagging current is available to I the capacity. Where 
there is a large motor load the idle current will usually be a lag- 
ging rather than a leading current, even on mains of considerable 
capacity. Asynchronous motor, as is well known, acts either as 4 


* Paper read January 10th, 1901, at the Institution of Electrical 


nginecrs. 
I’ See paper in Journal XXIX., page 154, January, 1900, by Alexander 
Russell, according to whom a sine curve wave ngives ‘a smaller condenser 
current anda larger magnetising current than any of the other wave 
shapes considered in his paper. 
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Fig. 4—TURBINE 


2 Or, more precisely, 11-74d.. 
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WE may now pass from the question of the power factor 
even if the watts are not. In producing ‘‘wattless current” gt 
4 ——_ ~~ full pressure the pear aoa is taking a good deal of power, and jg 
y So] Re working very wastefu as to steam consumption. It 
practically much plant to produce the current as if the 
| (= a were real. In fact, it might easily happen from the known waste. 
eC a. at + fulness of engines working at light load and from other causes that 
Weel ee wattless energy. For example, to charge twenty miles of th i 
We : j volt cable referred to above—and assuming that no means pr 
le to counteract the capacity—the alternator would have to be run 
at 6000 volts, sending out 1°621 x 20 = 32°4 pa = 194,500 
apparent watts, or 266 apparent E.H.P. This would require a 299. 
| fl ie Se aa pee kilowatt alternator fully loaded so far as current is concerned 
in! N although the true energy would only be 194°5 x = 24 kil,’ 
= ii 
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capacity or a self-induction according to the excitation. When 
over-excited it acts as a capacity, and takes a leading current from 
the mains ; when under-exci it acts as a self-induction, taki 

a lagging current. When excited to take a minimum current it 
has no idle component—that is to say, its power factor is unity. 
Such motors running light are now often used for balancing self- 
induction, but I have never seen them used for balancing capacity. 
In any case they are a rather expensive remedy, as they 
have to be practically as large as if they were to do real 
instead of only apparent work. Their first cost, their 
working costs, and losses are therefore high. For balancing self- 
induction they may be necessary, I hope that for this purpose 
condensers will again be takeu up by Mr. Swinburne, or somebody 
else. Probably their hysteresis loss will not be as great as the 
losses in motor compensators, nor their working cost or first cost as 
high. But in any case the running of under-excited synchronous 
motors is an expensive and clumsy way of compensating we ewe 
compared with simple a such as I suggest. Such coils, 
od wil a phase indicator, should be useful in all systems where 
the capacity current is large enough to deserve attention.* There 
is something very wig “er artegee and anomalous about the two 
classes of loss in the dielectric—the insignificant losses due to leak- 
age, and the large apparent and actual losses due to capacity and 
hysteresis. 

"Tet me take for illustration a 10,000-volt cable having one-third 
microfarad capacity dey mile, and working at 50 alternations. Its 
insulation is, say, 2500 megohms--it may be only a few megohms 
without affecting the argument. The dielectric has 

ut it does 


tions. It acts as a nearly perfect non-conductor. 
conduct a little: it allows SEO ampere to pass through it, 


= 0'4 watt per mile. Then there is the electrostatic action. From 
Table Ll. we see the capacity current is 1°05 ampere, the apparent 
watts 10,500, and the real watts 1296, or 32,400 times the watts 
lost by conduction. This is an interesting state of things. Both 
dielectric conduction and dielectric hysteresis waste energy in the 
same way—by heating the dielectric. We use an insulator which 
reduces the leakage energy loss to ‘04 watt per mile, but allows 
another energy loss 32,400 times as great. So far as loss of energy 
is concerned we should be just as well off—or as badly—with 


an insulation resistance of — = 9524 instead of 
2,500,000,000. The energy spent on our dielectric would be 


just the same, and I suppose we should have no wattless cur- 
entatal!! 1 point this out to illustrate an anomaly, not to make a 


ohms, 


Front Elevation Side Elevation. 


Fig. S—-ALTERNATE-CURRENT WATT METER 


practical suggestion. It may be that no low resistance insulator 
can be found capable of resisting breakdown under such conditions. 
1 have oe of the energy component of the capacity current 
spent on heating as if it were in some way different from the leak- 
age current. It only differs from it in amount. It is not re- 
covered like the true charging current. It does not surge to and 
froin the cable. In all practical essentials it is a leakage current. 
It goes right through the dielectric, and heats it in its passage 
exactly like the leakage current. The effect of capacity in allow- 
ing the passage of this current is precisely as if it reduced the 
insulation resistance in the proportion I have su d, viz., from 
2500 megohms to 9524 ohms. At least this is how it appears to 
me. With aérial lines capacity effects are comparatively unim- 
portant. For example, with wires of jin, diameter, hung 2ft. 
apart, the capacity per mile is only 0°018 microfarad. Not only 
is the wattless current therefore small, but there is no “ wattful ” 
current. 

An alternate-current watt meter.—In concluding this paper I wish 
to describe an alternate-current watt meter especially suitable for 
measurements such as are required in connection with the subjects 
treated in this paper. In devising this instrument my aim was to 
get a simple, strong, reliable watt meter—one that needed no 
resistance added in its E.M.F. circuit, and that would absorb very 
little energy in that circuit even for large E.M.F.’s, In such an 


@ 


Fig. 6—PLAN OF WATT METER 


instrument the E.M.F, coil should have a large force, and at the 
same time be practically without self-induction, and should be 
correct with all power factors met with in practice. If possible it 
should be correct through a considerable range of periodicity. 
Long and satisfactory experience of the Siemens dynamometer 
under workshop conditions made me turn to it as the most suit- 


3 I may mention that when I applied for a patent for this method my 
attention was drawn by that useful institution, the German Patent- 
office, to the fact that, so far as concerned the treatment of a long trans- 
mission line by choking coils placed at intervals, I was anticipated by 

Bradley, the well-known American electrical oe 
tent 20,498 of 1897. Reference should also be made to 
posals of our president of last year, Professor 8. P. Thompson, to com- 
vensate the pn y of submarine and other cables to facilitate signalling 
2 placing hig resistance choking coils at frequent intervals along their 
fen ant a — patents 22,304 of 1891 ; 13,064 and 15,217 of 1893 ; 


he’ pro- 


able i fw of instrument, and to try to devise means by which it 
should have the qualities just enumerated. 

Figs. 5 and 6 show the instrument in elevation and plan. 

The Siemens dynamometer form is closely followed. The series 
or current coil is placed in the ordinary position. Unde: this coil 
is a small transformer, the primary winding of which is wound for 
any required E.M.F. Next to this primary winding a space is 
left at each side—the space usually occupied in a transformer by 
the secondary winding. In this space a closed coil of one turn of 
wire is suspended freely—the wire is platinoid, manganin, or some 
other conductor having a negligible temperature. coefficient. 
This conductor is suspended and controlled exactly like the 
suspended coil of aSiemensdynamometer. It acts as the secondary 
of the transformer. As it is closed on itself no mercury cups are 
needed. Its circuit external to the transformer consists — of 
a loop passing up the front and down the back of the fixed or 
current coil. 

The action will now be understood. A comparatively large 
current of very low pressure is generated in the secondary coil. 
This current is in opposite phase to the E.M.F, » It passes through 
the field of the fixed or current coil. The suspended conductor is 
acted on and deflected by the current in that coil, and is brought 
baek to zero by the tension of the spring as in an ordinary dynamo- 
meter. It will be seen that so long as the iron of the transformer 
is not forced to too high a density by using too great an E.M.F. or 
too low a periodicity, the secondary current will be proportional to 
the E.M.F. and independent of the periodicity. The magnetising 
component of the primary current and the energy spent in the iron 
will vary with the E.M.F. and periodicity, but if the self-induction 
of the secondary coil is sufficiently low this will not affect the pro- 
portionality of the secondary current to the ergy | E.M.F. 

The instrument shown on the table is the first I have had made. 
It has been kindly constructed to my drawings by Messrs. Siemens. 
By tests made at the Board of Trade Electrical Laboratory—in 
connection with which I have to thank Mr. Trotter and Mr. Rennie 
—I find my anticipations have been verified ; the instrument has 
the same constant with power factors of 1 and of 0°1, and it is 
proportional all round the scale. This kind of instrument may 
easily be made for a large range both of E.M.F. and current, as 
the primary of the transformer as well as the current coils may be 
variously wound or connected, the suspended secondary conductor 
being always the same, In the instrument exhibited the current 
coils are three in number, of varying section, the transformer 
primary being suitable for any E.M.F. up to 500 volts at 100 alter- 
nations. The range is as follows :— 

Fine coil, for maximum of about 2-5 amp., constant 1-25 watts per division 
Medium ” ” 5 ” ” E ” ” 
Thick ” ” 90 ” » «87 ” ” 

This is at 83 alternations. There are 400 divisions in the circle. 
I have not succeeded, in this first attempt, in making the instru- 
ment independent of periodicity. The variation is about 10 per 
cent, between 30 alternations and 90 alternations. In using the 
instrument it is therefore necessary to know the periodicity. I 
hope to greatly reduce this variation, or perhaps get rid of it 
altogether through a sufficient range for practical purposes. Even 
as it is it will perhaps not be considered a very serious objection. 
The principle of this strument may be readily applied to other 
forms, but it would be premature to describe them here. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opii 
ypondents. ) 


THE EXPLOSION OF HEATED WATER. 


of our 


Sir, —After reading your editorial remarks on the recent boiler 
explosions on the Great Eastern and cashire and Yorkshire 
railways, my thoughts wandered back to a dissimilar unaccounted- 
for fatality, for which, some years ago, I found a ible solution. 
I cannot now 6 x | hand on the record, but the circumstances 
were these, A Dublin manufacturer of compressed gases, in order 
to oblige a friend, compressed some hydrogen into an iron bottle, 

inted the oxygen colour, or rice versé ; on its being returned to 

im for re-charging he charged —e into it. Whilst carrying it, 
it exploded and killed hima, Now, according to preconceived 
notions, there is no reason to suppose that it was dangerous to mix 
these gases under pressure in the absence of heat. y suggestion 
of the cause of the explosion is this. Iron will not oxidise in the 
presence of oxygen at atmospheric temperatures, but will oxidise 
at those ae in the presence of aqueous vapour. Inother 
words, it will rust. Why, then, should not iron rust in the presence 
of hydrogen and oxygen in the proportions in which they combine 
to form aqueous vapour! The action of oxidising iron is intensely 
exothermic. Now we see the possible material for the explosion. 
The mixed gases rusted a clean portion of the interior of the bottle, 
raising its temperature to a high enough point to explode the 
mixed gases. Now let us seek for unlikely but not necessarily 
impossible causes of explosion in boilers, Can any form of rusting 
set free hydrogen? Can chloride of nitrogen be formed, or other 
material, of which minute quantities can cause awful explosions ? 
It should always be remembered that actions may occur between 
iron and pay In other words, the object of this letter is to ask 
chemists to look out for all possible minute traces of chemical 
action which might cause a tiny explosion to act as a detonator for 
the explosive boiling of water. Supposing a boiler were destroyed 
by means of pumping air into it, I think nobody would expect the 
result to be the same as in the Great Eastern explosion. Now, 
commercial metals contain a elements ; for example, 
aluminium. Let anyone take a sheet of aluminium and drop a 
little mercury on it. Watch the forest of Pharoah’s serpents grow 
Ls Clearly sulphur and cyanogen are present in the aluminium. 
ose who do not know it will be surprised. Possibly a little study 
by experts might reveal something quite surprising as a constituent 
of commercial copper. It seems to me quite certain that other 
than causes within the mechanical ier? province have to be 
studied before the question will be solved 

Now, I might say that miles have been written about defects in 
steel and occlusion of gases therein, and all sorts of mysterious 
explanations given, but I have never yet seen an account of what 
must occur, and what suffices to explain why alone by means of 
tentative dead melting in crucibles it has so far been possible to 

roduce high-class razor steel. Such steel must not only be free 
rom cavities formed by gas, but it must be metallic. The reason 
for the crucible process is that the heat may be controlled, for the 
process does not depend on the necessary heat being furnished by 
chemical actions as in the Bessemer process, and in a less degree 
by the open-hearth process, The oxide of iron adherent to or 
contained in the pores of the charge is reduced tentatively by the 
carbon of the charge, and the oxygen is removed as a gas, viz., 
CO. Let us calculate the volume of this gas in relation to the 
volume of the oe Assume the presence of 1 per cent.—infus- 
ible—peroxide of iron in a charge of 100,000 1b., or 203°25 cubic 
feet of steel. 10001b. peroxide of iron contains 3001b. oxygen, 
which would oxidise 2251b. carbon to form CO. The heat of the 
metal may be taken as 1600 deg. Cent. for the melting point at 
which temperature CO would be formed in preference to CO., 
owing to the laws of dissociation. We have then 525 1b. CO, or 
6786°45 cubic feet CO, but as the temperature is 1600 deg. this 
would — 39,774'1 cubic feet—nearly 200 times the volume of 
the ingot. If, then, steel not free from oxide and at too high a 
heat for active chemical action be cast’ into a chill mould, as it 
cools and chemical activity is restored enormous volumes of CO 
have to be given off, all of which may not be given off before it 
sets. Let us, therefore, assume 5 percent. by volume of blowholes 
containing CO at a pressure of T cemapleats, and calculate the 
amount of peroxide of iron necessary to have given rise to this. 


The 100,000 lb. ingot, owing to these blowholes, occupies 213°95 
cubic feet, the blowhole being 10°7 cubic feet. These had con- 

tained CO gas at 1600 degrees temperature, and when at that - 
temperature at 1 atmosphere pressure. We see that the per- 
centage of ns of iron would have been 1 per cent. x 2 x 
10°7 + 39,774'1, or 00053804 per cent., or, say, one two-hundredth 
part of 1 per cent. The amount of aluminium which would have 
prevented these blowholes would have produced 0°0065 per cent. 
of alumina in the ingot—if not evenly distributed, quite enough to 
ruin a razor edge. That is the reason g melting alone will 
produce good steel. If steel has not been treated with metals 
which form infusible oxides agd is not blowholed, it is good steel 
provided analysis is right. Analysis does not detect melting, 
nor does a tensile test necessarily. It would not show the alumi- 
nium used to hide bad melting. I have ventured to send the fore- 
going as illustrations of what serious defects are theoretically 
possible in metals due to very minute. traces of unexhausted 
chemical actions. Let the public be prepared to pay good prices 
for well-melted English steel, made by good progressive firms. 
For rough purposes we may have to fear the competition of our 
American cousins, but for perfect metals I certainly do not fear 
their steel-making. ALLEYNE REYNOLDS. 

Riverdale, Sheffield, March 19th. 


Sin,—I read with interest your very ingeniously-thought-out 
article on this subject, and also the correspondence that followed, 
but as a boiler expert I cannot agree with the suggestion that 
boilers sometimes explode from causes that are inexplicable, and 
that some peculiar phenomena that is not at present understood 
sometimes works their destruction. 

I am well aware that there have been many boiler explosions that 
have never been satisfactorily explained, but about these mysteri- 
ous explosions there always seems to be a dearth of information 
and particulars that mystifies them, and this is especially notice- 
able with railway locomotives, which do not come under the Boiler 
sar er Act, and I am pretty certain that there was never a 
boiler explosion without a weakness of some form at the time of 
explosion. 

also note that one of your correspondents bas known main 
steain pipes suddenly carried away without causing explosion to. 
the boilers ; but it would indeed be a curious fact if a boiler did 
explode from this cause, as it would simply lower the pressure in 
the boiler suddenly ; there would, of course, be an enormous 
increase in the volume of steam made, due to the sudden release 
of pressure on the highly heated water, and the roof would pro- 
bably come in for a little water-hammer action, but the boiler 
would certainly remain intact so long as the junction block re- 
mained, and there was no actual rupture of the boiler by the tear- 
4 of the pipes. 

ut there seems to be a prevalent opinion abroad that there is a 
sudden rise of pressure at the instant of explosion, and to look at 
some exploded boilers where the parts are shivered and torn into 
all conceivable shapes, it does seem to favour this view ; but for 
all that it is quite an erroneous one. The ouly way whereby pres- 
sure can increase at the instant of explosion is from water-hammer 
action, or water momentum action, and this, of course, only occurs 
on certain parts of the boiler at one time, and no doubt has‘a 
wedging or striking action tending to open grooves and generally 
to bring about the destruction of the boiler in a very decided 
manner, and explosions due to defects in water s are usually 
more serious than explosions caused by defects in steam spaces, 
as the water-hammer action is not only more severe, but there is a 
possibility of skyward flight of the boiler in question. 

But I have spoken o' = grooves, and here is the crux of 
the whole question. I have said a boiler explosion occurs through 
some form of weakness, and a rent is e by simple pressure. 
Now, when a boiler is in good order every molecdle in the shell 
should be under equal tension, but when a rent is made from any 
cause in a longitudinal direction the molecules at the end of the 
rent are exposed singly and in succession to a tearing strain, and a 
very low pressure is sometimes quite sufficient to rend them in all 
directions, and sufficient pressure is kept up, and travels no doubt 
in every conceivable direction as the bodies of highly heated water 
are being thrown about and bursting into steam. 

Boilers sometimes explode through the breaking of stays—par- 
ticularly in locomotive type boilers—and I am often surprised that 
builders do not make better provision for expansion ; but screw 
stays and flat plates seem to be inseparable from locomotive 
boilers, and it is quite certain that all the while locomotive boiler 
designers are content with attaching large flat surfaces with screw 
stays that are to work at different and constantly-varying tem- 
peratures so long will there be numerous stay failures, grooved 
corners, &c., and as the pressures and temperatures go up and the 
structures increase in size, so the failures will e more 
numerous, and I do not think locomotive boiler designers have 
anything to be proud of, as their boilers are of ically the 
same design as ever they were, and it certainly would be most 
refreshing to see something different in connection with them, as 
they are certainly not so perfect as to warrant finality. 

But I am afraid I am both trespassing on your space and depart- 
ing from my subject, but I do so to endeavour to show that if 
capable experts are employed, and the actual cause of the explosion 
wanted, it can always be found, providing that all parts of the 
boiler are accessible and not lost, and that while I am quite ready 
to admit that there are some things in connection with the making 
and using of steam that are not understood, boiler explosions 
occur from simple causes, which can be readily ascertained by 
boiler specialists who have sufficient knowledge and experience to 
do so, and I cannot but think that if there were any phenomena 


strong enough to cause a boiler explosion they would have been 
found long ago. W. AKHURST. 
March Seth. 


[Our correspondent appears to be confusing two distinct things, 
viz.:—The cause of boiler explosions, which is no doubt some weak- 
ness in the structure of the boiler, and the cause of the violence of 
some explosions, which is a totally different matter.—Eb. THE E. ] 


THE PROGRESS OF ALUMINIUM, 


Str,—In the article on the progress of aluminium in your issue 
of March 23rd the writer takes exception to the views ex 
by M. Heroult on the theory of his process for obtaining aluminium 
electrolytically on the ground that they are contrary to the 
opinions of most other students. As, however, these criticisms 
are apparently founded on a version, which is qualified as ‘‘ bastard 
and incomprehensible,” of M. Heroult’s paper—‘‘ L’Aluminium 4 
bon marché ”—read before the Congress of Mining and Metall 
in Paris in June, 1900, it may pater be of interest to furnis 
your readers with a notice of what the author did say, taken from 
the Report of the Congress, page 1744, which is as nearly as may 
be a literal rendering of the original :— 

‘As the theory of the reaction is a matter of controversy, I 
shall allow myself to express mine. Several authors have stated 
that alumina is not electrolysed, which is in contradiction to the 
statement of my patent, in which I kes effectively of the electro- 
lysis of alumina. Now I have proved that alumina was electrolys- 
able by melting it in the are and decomposing it by the current. 
I obtained quantities, small, it is true, but undeniable, of metal 
—these quantities were several hundred grammes—but from this 
to say that the process actually followed is a pure and simple 
electrolysis of alumina is a—long—step. If we clectrolyse cryolite 
alone we obtain aluminium, and no fluorine appears. The fluorine 
has therefore formed with the sodium fluoride in excess—the 
excess being due to the disappearance of aluminium fluoride—a 
compound which is fixed at the temperature under consideration. 
This compound may be brought in evidence by crushing the cocled 
mass—of the bath—and digesting it with water,-whereby an in- 
soluble portion having all the characters and composition of 


| 
\ pe 
He Uf if 
| 
| 


330 


THE ENGINEER 


Marcu 29, 190) 


cryolite, and a soluble portion which is nothing else than acid 
sodium fluoride, are obtained. On the other hand, if the experi- 
ment is conducted at a high temperature, no aluminium is 
obtained, but sodium vapour is given off. The conclusion to be 
drawn from these experiments, from the point of view of the 
explanation sought, is that the effect of the electrolysis is to pre- 
cipitate the sodium in the cathode, which, if it is in the liquid 
state, reduces the aluminium fluoride. In this case only the latter 
metal appears. If the temperature is higher, sodium appears as 
vapour, and the reduction of aluminium fluoride does not take 
place, time and circumstances being unfavourable. In this case 
there is probably decomposition af the cryolite, as although the 
sodium fluoride is not in excess, fluorine is nevertheless fixed by 
the electrolyte. This given, the part of the alumina is easily ex- 
plained. On one side we have a liquid compound containing 
fluorine in excess, and on the other alumina and carbon, and it 
is evident that if the heats of formation of the alumina and the 
fluoride be comparable, that we shall have in favour of the con- 
version of the alumina into tiuoride the fact that the oxygen of 
the alumina may be burnt at contact with the anode. In reality 
this is what happens, and the reaction in question, although 
secondary, only takes place in contact with the carbon positive. 
Another point in support of the above theory is that the bath, 
although composed of elements that are theoretically saturated 
and incapable of reacting upon aluminium, has such a reaction, 
what is demonstrated by the fact of its having a counter electro- 
motive force, and the yield in ampéres is not theoretical.” 

From this it will be seen that M. Heroult, so far from consider- 
ing that aluminium fluoride is elecirolysed preferentially to 
alumina, as stated in the article, is of opinion that neither com- 
pound is affected, and that the reducing agent is nascent sodium. 
The suggestion, therefore, that the inventor does not understand 
the mechanism of his own process does not seem to be warranted 
by the evidence. 

March 25th. H. B. 


CENTRIFUGAL PUMPS. 

Sirn,—We see in your issue of the 15th inst., in the notice on 
exhibits at the Paris Exhibition, a description of the Sulzer centri- 
fugal pump, and from this description it would seem that your 
representative is of opinion that the English makers of centrifugal 
pumps are so much behind as not even to be aware of the possi- 
bility of an arrangement such as described, and also that their 
make of centrifugal pumps is so poor as to show to a great dis- 
advantage in the matter of efficiency besides this Swiss pump. 
That such is not the case we think you will admit from a perusal 
of the printed results of trials of our pumps made by independent 
experts, and we would refer you to pages 25, 27, 33, and 38 of 
enclosed catalogue. As you will see, efficiencies of 69 per cent. 
are registered as between the power in steam cylinder and water 
delivered, so that the efticiency of the pump itself would probably 
be at least 81 per cent. The 50 per cent. mentioned in the descrip- 
tion has been exceeded by us on such low lifts as 1 to 2 metres, 
and this efficiency also includes engine and pipe friction. We 
should like to know by whom the trials were made of the Sulzer 
pump which gave 75 per cent. efficiency. 

The writer of the article makes a point of the absence of axial 
pressure in the design of the Sulzer pump. We may say, how- 
ever, that from an examination of a section of this pump now 
lying before us, there must necessarily be a very heavy axial 
pressure, as all the discs receive water on one side only, and it is 
absolutely impossible to prevent axial pressure in such a pump. 
Assuming some amount of balance be obtained when the pump is 
new and all parts tight, it has evidently caused anxiety to the 
designers as to what will happen when slight wear takes place, as 
in their description in the catalogue they say the pump is to be 
used for clean water only. If a little grit in the water is going to 
upset the balance of a centrifugal pump, the design must be too 
scientific to be practical ; but such want of practical usefulness in 
design, if it is continental, is overlooked now-a-days, if by so doing 
the productions of other countries can be held to be so very won- 
derful and our own so very bad. 

As to putting centrifugal pumps in series, we have done this 
with the greatest success for many years, taking care, however, to 
so design the pump that it shall be absolutely balanced axially, no 
matter whether just new or whether it has been used for years, for 
pumping sand, gravel, and stones. There is absolutely nothing 
new about the use of guide blades in a centrifugal pump, as they 
have been used in this country for years. Under certain con- 
ditions they are undoubtedly of service, if properly designed, but 
in some cases are a decidedly objectionable feature. 

In conclusion, it is our firm belief that no user of centrifugal 
pumps will obtain the slightest advantage in adopting any of these 
continental pumps, either in first cost, efficiency, or durability, 
and we think that those who imagine that such pumps must neces- 
sarily be better than the productions of their own country will find 
out, like those who rushed to buy everything American in the 
shape of machine tools, that there are worse productions than 
English machinery. 

We have been under the impression that all improvements intro- 
duced into centrifugal pumps have been due to this country, but 
from your correspondent’s article it would lead one to suppose that 
no improvements whatever had emanated from this country. 

J. AnD H. Gwynne, Limited. 
JOHN GWYNNE, Managing Director. 
81, Cannon-street, London, E.C., 
March 20th. 

| We take pleasure in publishing Mr. Gwynne’s letter, but at the 
sane time totally fail to see how our article of 15th March, a small 
portion only of which referred to Messrs. Sulzer’s high lift centri- 
fugal pumps, can be considered a rational basis for any complaint. 
That article contained absolutely no reference to English pumps, 
nor, indeed, to any pumps except Sulzer’s. As these latter are good 
pumps, it seems unkind to be angry because they are praised. We 
wrote that, in order to avoid collar pressure, these pumps are 
usually built on the duplex principle for very high lifts, but the 
illustration we gave was not one of a duplex pump. Mr. Gwynne’s 
catalogue, which he has kindly sent us, and to which he refers, 
contains records of centrifugal pumping against lifts from about 
5 metres downwards—in no case more than this. We were 
writing of compound pumps delivering against lifts of up to 
50 metres. Messrs. Gwynne very justly pride themselves on 
getting a relatively high efficiency ‘‘even on very low lifts,” as 
compared with the old-fashioned scoop-wheels. The pumps of 
which we spoke are for an utterly different kind of service. We 
ventured to say that ‘“‘the ordinary centrifugal pump seldom 
reaches an efficiency of 60 per cent.; it is often below 50.” On 
25 metres lift Messrs. Gwynne publish results ranging from 40 to 
4 per cent. efficiency, as between steam indicated and water 
power, and by so doing show that they are well satisfied with such 
results. “On from3} to 44 metres they publish results of from 63 to 
68 per cent. efficiency, and another detailed record gives under 59 
per cent. for a lift below 5 metres. Above this they have gone up 
to 69 percent. These are excellent results well worth publishing, 
as being, according to Messrs. Gwynne, far above those reached in 
ordinary practice. Why should they object to Messrs. Sulzer being 
praised fer reaching 75 per cent. under very difficult circumstances / 
The efficiency of centrifugal pumping goes off seriously, as the lift 
goes very low, to anything like 2ft. or 3ft.; but it is still more diffi- 
cult to make this kind of pumping efficient as against bigh lifts 
rising much above, say, 30ft. It was to an apparently successful, 
and certainly skilful, solution of this latter problem that we called 
our readers’ attention.—Ep. THE E.] 


PATENT LAW, 


Six,—I have read with interest your comments upon. “ The 
Examination of Patent Specifications,” a recommendation of the 


committee appointed by the Board of Trade to consider certain 
questions of patent law, and although endorsing your arguments in 
the main, I think you fail to take a true view of the value of this 
examination as touching those inventors whom you rather unfairly 
exclude from the position of “really serious inventors—the manu- 
facturers, or engineers, or chemists, with ideas worth having,” and 
describe as being ‘‘seldom in a position to invent anything useful, 
or to work a patent if they get it.” 

I think it will be readily conceded that ‘‘ideas worth having ” 
are not inseparable from ‘‘ manufacturers, or engineers, or 
chemists,” for are there not f greed of instances where inventions 
of great merit have emanated from men who, at the time of pro- 
ducing theinvention at least, did not come within the above category, 
if they did so subsequently. Also I do not think it is just to suggest 
that an inventor who is not a ‘‘ manufacturer, or engineer, or 
chemist,” will not be able to work a patent if he gets it, for it by 
no means follows that any one of the above named, with the ability 
to invent something novel and useful, of necessity possesses the 
qualifications requisite to its successful exploitation. 

When an idea occurs to a man, and he considers it worth protect- 
ing by a patent, he is usually moved to this end by a desire for 
personal gain ; but, nevertheless, it cannot be denied that an inven- 
tion which becomes commercially successful is ‘pso facto of 
benefit to the community. Such being the case, is it not preferable 
that an inventor, struck withan idea which he believes to be original 
and of value—but which is in fact anticipated by a prior patent— 
should be warned of it, and prevented from wasting his money, 
which if he be not of the class of ‘‘really serious inventors,” and as 
yet not practised in the art of searching patent records before 
carrying out experiments, will far exceed the four sovereigns named 
by you as the price he pays for the doubtful advantage of being 
regarded by his friends as an original inventor. 

By saving him this expenditure, which is far more likely to be 
forty times four sovereigns, he is not only guarded against a personal 
loss, but in all probability being foiled in one direction—inventors 
being proverbially men of a multiplicity of ideas--he may direct 
his thoughts into another channel, and chance upon a notion in 
which he is not anticipated, and which this very expenditure of 
time and money will bring to a successful issue, and thus, while 
benefiting him, likewise confers a boon upon his fellows. 

My contention, then, is, that by deterring inventors unacquainted 
with the opportunities offered for search as to novelty, from repeated 
expenditure in experiments upon objects which have either been 
tried and found wanting, or are already in hand, you will pro- 
bably benetit the public—certainly a sound argument in favour of 
official search by the Patent-ottice. 

I submit this for insertion, secure in the belief that you will as 
freely give space to a letter opposing your views as to one upholding 
them, if you think the subject one of sufficient interest on which to 
invite discussion. WiLuiaM Hvcks, JUN, 

James-street, Camden Town, N.W., 

March 26th, 


THE BRITON AND HIS COMMERCIAL RIVALS. 


Sik,—The bogey of ‘‘made in Germany,” and the reiterated 
cry that British commerce is being worsted in every market of the 
world, lead me to ask for a little space in your columns to place 
before your readers one or two reasons why they need not give 
way to feelings of despair or even despondency over the situation. 
By the articles which are published from day to day in newspapers 
and magazines our foreign trade is made to appear decadent, 
while that of Germany and America is shown to be as rapidly 
growing. ‘‘Give a dog a bad name and hang him,” tell the whole 
world day by day that the Briton is a degenerate, and that his 
German and American rivals are cutting him out, and the prophets 
will bring about the fulfilment of their own forebodings ; merchants 
and manufacturers will become discouraged, and capitalists will 
look abroad for more promising fields in which to invest, and then 
we may write ‘‘ Ichabod ” over the gateways of our custom-houses. 
A great number of writers take it for granted that Germans and 
Americans have made relatively far greater progress than Britons 
during the past twenty years ; indeed, the opinion of some of the 
authorities in the symposium on this subject, held in a monthly 
review this month, clearly is that Britain has lost its supremacy in 
the field of foreign commerce, and that it has fallen into a second 
or third place, behind Germany or America. I have seen enough 
of German and American factories and institutions to fill me with 
respect for them, yet I have felt no uneasiness concerning our own 
prospects. It may be all very well to attempt to spur on the 
British manufacturer to greater endeavour by warning him of 
what his rivals are doing, but exaggeration, and in many cases 
false statements, are not justifiable. 

With your permission, Sir, I would like to lay the following 
broad statement of facts before your readers, so that they may 
draw their own conclusions from official data :— 

The annual gross exports of merchandise from the United 
Kingdom, Germany, and the U.S.A., as given in the Statistical 
Abstract of the Board of Trade, divided among the inhabitants of 
the respective countries, during the period from 1879 to 1899, split 
up into three equal terms of seven years. 

Germany 
Periods. United Kingdom. Germany. U.S.A. and U.S.A. 
combined. 
* Total exports Total exports Total exports Total exports 
per es per capita. per ee per capita. 
a > 4 


8. £s. d. £ 
1879 to 1885 .. 8&8 4:1 PRURA 
1893 to 1899 312 2 218 9 6 10 11 


The above decreases are due to the fall in value of late years ; 
the actual volume of trade has, of course, greatly increased. 

Besides showing that the Briton is doing more, man for man, 
than his two great rivals combined, the above statement proves 
that he is increasing his lead. In the foregoing the export business 
only has been taken into account, and, moreover, no credit has 
been claimed for the great preponderance of the British shipping 
and financial interests in which this kingdom is fucile princeps. 

Thanking you in anticipation for the space granted me in your 
influential columns. 

Geo. J. 8, BROOMHALL. 
Royal Statistical Society’s Rooms, 
9, Adelphi-terrace, Strand, W.C., 
March 25th. 


THE SCHMIDT SUPERHEATER. 

Sin,—In an article in the issue of THE’ ENGINEER of the 15th 
ult., describing the exhibit of Stork Brothers, of Hengelo, at the 
Paris Exhibition, the following criticism occurs with regard to the 
Schmidt patent superheater receiver :—‘‘The question whether 
any thermal economy can be obtained by the process of first super- 
heating the steam to a great extent, and then cooling it again 
before it enters the working cylinder, is a debatable one, rather 
we should say that there can no rational expectation of age 
resulting from this process.” Is 10°4 1b. of steam, or 1°3 lb. of 
coal per indicated horse-power per hour, from a compound engine, 
a good result or not! 

In engines working with highly superheated steam, the usual 
temperature of 660 deg. Fah., at a pressure of 140 lb. per square 
inch, does not prevent condensation during the expansion period at 
a cut-off of 15 per cent. to 20 per cent. of the stroke in the high- 
pressure cylinder. The walls, therefore, become to some extent 
wet, and this assists the lubrication of the cylinders. With later 
cut-off the steam would remain dry during expansion, increasing 
the mean temperature of the cylinder walls, and, consequently, the 
quantity of lubricant would have to be increased to avoid trouble, 


To overcome this difficulty the Schmidt patent receiver su 
has been introduced, by which not only is the point of rer reater 
the high-pressure cylinder regulated by the governor, but also the 
temperature of the incoming steam, thus leaving a slight degree ‘ 
saturation towards the end of expansion in the igh-pressur. 
cylinder. 
The heat taken away from the steam before it enters the high 
pressure cylinder is returned to it before it enters the low-preseees 
cylinder, so that it is then dried or superheated, and initia} con, 
densation in the low-pressure cylinder is avoided. 3 
Easton AND Company, Limrrep 


Broad Sanctuary Chambers, (H. K. Baynes, 
Broad Sanctuary, London, 8.W., Joint General Manager) 
March 25th, ” 


CONTINENTAL NOTES. 


THE “Societa delle Ferrovia Secondarie Romani,” acting with 
the Mediterranean Railway Company, has presented a project to 
the Italian Government for the construction of different railways 
to be worked electrically, with the object of rendering the journe 
between Rome, Anzio, and Nettuno considerably shorter, The 
project includes the construction of the Marino and Rocca di Pa) 
and Albano and Nemi lines, and the transformation of the exist; 
lines of the Secondarie Romani Company into an electric system 
a execution of this project entails an expenditure of six million 
ire. 

A BRIDGE in concrete has just been constructed on the Vienne 
River at Chatellerault. The structure comprises three arches, the 
central of which is of 50 metres span and 4°8 metres rise, and the 
laterals 40 metres span and 4 metres rise. Foundations, piles, 
buttresses, arches, and superstructure are all in concrete, The 
general aspect of the work is that of a construction in cast iron, 
The arches are composed of four ribs reinforced with steel rods 
 swiee above and below each rib, and connected between by flat 

races in steel. The cost of construction has been at the rate of 
191f. per square metre of superstructure. 

THE monopoly of the Gas Company of Marseilles, France, for the 
supply of public and private lighting expires in 1904, and the 
municipal authorities are at present engaged in considering the 
renewal of the concession. In this connection, the Gas Company 
has just made a very advantageous offer to the Municipal Council 
for the installation of electric light in the centre of the city, and 
the improvement of the gas lighting in the suburbs. The compan 
pean to undertake at its own expense the carrying out of 
works necessary for the installation of electric light, and is pre- 
pared to commence work at any moment. The maximum price of 
electric current to private consumers is stated to be 10 centimes 
per hectowatt-hour—equal to, say, 10d. per unit—but a reduction 
would be made according to the importance of the consumption, 
The price of electric current for public uses would be 6 centimes 
per hectowatt-hour. On the other hand, the company pro’ to 
reduce the present price of gas. The concession mae ne 
forty years, 

Ir is understood that a group of English capitalists has bought 
a site in the Isle of Golodal at St. Petersburg for the construction 
of a dockyard for the building and repair of e vessels, 

THE Dutch Minister of the ‘‘ Waterstaat” has appointed a 
Commission to study a project for the improvement of the port of 
Terneuzen and the construction of a new line of railway from that 
port towards Belgium. 

A LIMITED company has been formed in Brussels known as the 
Compagnie Minitrs et Metallurgique de la Haute Italie,” with the 
object of exploiting different copper and iron pyrite mines in Italy, 

STRENUOUS efforts are being made in France at the present 
moment with a view to replacing petroleum by alcohol for the pro- 
pulsion of automobiles. A Commission, c d of bers o 
the Société des Agriculteurs de France and the Automobile Club, 
has been formed with a view to studying the theoretic and practical 
heating powers of different carburets of alcohol and their practical 
values in motor cylinders.“ These latter experiments will be made 
in the laboratory-of the Automobile Club which is at present being 
installed. It is already known that alcohol carburretted with ben- 
zine can compete with essence of petroleum. The Commission 
invites correspondence from those who have made experiments with 
other new carburets. 

THE Société Franco-Belge d’Entreprises Industrielles en Chine 
is the name of a new company that has been formed, with its head- 
quarters in Brussels, for the exploitation of mines-and other con- 
cessions, and the construction of railways, roads, and canals. The 
company intends to devote its operations chiefly to the extreme 
East. 


THE DIESEL ENGINE. 

Tue English and colonial patent rights for building the Diesel 
engine having been acquii by a limited company, a numerous 
rty of shareholders and engineering experts was invited on 
londay to inspect the first of these engines that has been built in 
this country, at the works of Scott and Hodgson, Guide Bridge, 
near Manchester. Amongst those present were Professor Unwin ; 
Major Holden, of the Woolwich Arsenal; Mr. F. W. Webb, of 
the London and North-Western Railway ; Mr. J. W. Cross, of the 
South-Western Railway ; Mr. T. 0. Mine, Great Eastern Railway ; 
and Mr. R. Wallace, K.C. The engine completed—which is one 
of a preliminary series that Scott and Hodgson are building for the 
company—is of the horizontal two-stroke type, of 20 brake horse- 
power, and was coupled up to a line shaft in one of the 
shops, where it was driving several machine tools, about 14 
horse-power being developed. Considerable interest was taken 
in the running of the engine, which evidently created a very 
favourable impression generally—one feature specially noticed being 
that it took only five seconds tostart. During the course of sub- 
sequent proceedings after dinner, at the Albion Hotel, Manchester, 
Professor Unwin said there was a very considerable field for engines 
of the Diesel type which overcame the difficulties that had been 
found to exist ingas engines, He hoped, however, that the Diesel 
engine would not only be an oil motor, but a gas motor, because 
there was the prospect that in large-size engines the gas motor 
would become a very important factor in the future. Mr. Henry 
Hodgson, of Scott and Hodgson, said that although a Diesel engine 
of the four-stroke type had been made in Scotland, which, he 
understood, had not proved a success, the engine they had seen 
that afternoon was the first two-stroke Diesel engine that had so 
far been built in the United Kingdom. The engine embodied the 
German idea of the construction of an engine, and to their English 
eyes had the appearance of complication. In that respect, however, 
he believed it could and would be greatly improved, and 
German science and English practicability would, he thought, 
result in an engine that would prove eminently satisfactory to the 
user. It had not yet been made in larger units than 40 brake 
horse-power in one cylinder, but this was of the four stroke or 
Otto cycle type, and if made on the two-stroke type, 
that was, a power stroke every revolution, it would be 
an engine of considerably larger power. He _ believed the 
Diesel engine was adapted for construction in large units of power, 
as owing to the fuel being injected into the cylinder in the form of 
spray, and meeting with air at a high temperature, ignition would 
be rapid and complete, and would not, he thought, present any 
insurmountable difficulties, even in large cylinders. At present he 
did not see any practical reason to limit the size of the cylinder, so 

far as ignition and combustion were concertied, 
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COMBINED TROLLEY AND CONDUIT TRAMWAY 
SYSTEM.* 
By Mr. A. N. Connetr, of London. 
(Concluded from page 299.) 


Special considerations for a ‘mixed ” line.—The first decision to 
be made for a line partly conduit and partly overhead is whether 
the plough shall be carried continually on the car, or removed and* 
replaced at each junction point of the two systems, e latter is 
the simpler method A roomy manhole containing a man to do 
this work is all that is needed ; but it needs no argument to prove 
that it is an undesirable and_¢apensive method to adopt. One is 
then impelled to a method whereby the plough is always carried 
on the car as the trolley is, to effect which the plough must be 
raised or lowered at the junction points of the two systems. The 
most natural and the neatest solution is to raise the plough 
through the slot with no special arrangement in the latter. This 
has been successfully done in Berlin and Brussels. In the former 


been adopted for this construction of conduit. The ploughs are 
raised in guides attached to the side frames of the truck. In 
Brussels and Berlin the ploughs are not mounted on slides 
permitting a lateral motion across the car. The two slots of 
a double-track construction being located on the interior rails, it is 
necessary to carry two ploughs with a — and _loweri 
mechanism for each. If the requirements of the road deman 
cross-over switches from one track to another, a third conduit is 
necessary for a short distance at such points. The deviation of the 
slot to the centre with the necessary plough-carrier construction 
entirely obviates the difficulty of two ploughs and of a third 
conduit. 

The use of the slides seems to the author to be a valuable feature 
of conduit electric railroads for the various reasons that have been 
given in the paper. Therefore the following explanation of a 
raising and lowering device for the plough, which will permit this 
sliding feature, is given in detail. Fig. 6 gives three views of such 
an apparatus, A are the side bars, B the top bar of the truck, and 
C the brake rods, which must be placed outside the wheels as 


city the plough is equipped with a wheel at its lower extremity, 
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here shown, D is the plough shown in position on the side-slot 


f 


controller-handle, which can only be removed from the controller 
on the “off” position. In consequence, if the handle is used to 
raise or lower the plough there can be no movement of the 
controller until the operation is finished. 

Generally there are two “= at the junction-points of the two 
systems, one for each track. e conductor of the car can operate 
the trap, but it is preferable to have a man specially stationed for 
the purpose, if the car traffic is at all frequent. In practice the 
operation is as follows: When the car has stopped with the plough 
over or under the trap—a mark on the track gives to the motor 
man the exact position to stop—the motor man gives his controller 
handle to the trap man who opens the trap, and lowers or raises 
the plough, closes the trap, and returns the handle to the motor 
man. At the same time the conductor lowers the trolley from or 
raises it to the trolley wire. The whole operation takes on the 
average ten seconds when the men become accustomed to it. If 
these junction points coincide with regular stopping places to load 
or discharge passengers the loss of time due to this operation is 
inappreciable. The only arching at the conductor bars and at 
the automatic switch 8, is that due to the lighting circuit. 
This is too small to have any injurious effect upon the plough shoes, 
and the construction of the switch with a quick break is such as to 
remove any danger there also. If electric heaters should be used 
requiring rather large currents it might be necessary to cut them 
out of circuit during this operation. The car wiring for the mixed 
— is only va ong dro complicated than for one system alone. 

e conduit circuit being completely insulated the ground wire 
must be removed from the controller. Two wires are run from 
the controller to two points on the double-pole switch 8. 
These two points are thrown in by the switch with one pair of 
points connected to the two plough leads or with another pair con- 
nected to the trolley pole and the earth. 

In the electrical ap tus the only special precautions to take 
due to the use of conduit is, first, to have the field coils insulated 
for 500 volts. With an overhead line the difference of potential 
between the field and the carcase of the motor is that due to the 
drop in the fields. But with the conduit it can happen that one 
pole of the conduit circuit is grounded, and that the fields are 
directly connected with the other pole. This would give 500 volts 
difference of potential between the carcase of the motor and the 
field winding. All standard motors should stand this condition, 
but it should not be omitted to be specified by the buyer. Second, 
when electric brakes are used, special insulation precautions are 
vitally necessary for the brake coils. A grounded conductor bar can 

bject these to 500 volts pressure during the entire time the car 


Trap-door Mechanism for Plough, 
operated after Car has reached its position. | 
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Fig. 5—TRAP-DOOR MECHANISM FOR TRAMWAY 


which runs up an inclined plane; and the contact shoes working on | 
horizontal axes pass through the slot by being depressed to a 
vertical position. The wheel then runs in the groove of the wheel 
rail, and it is raised clear of the track by the turn on a crank given 
by the motor-man. At the same time the conductor loosens the 
bow sliding trolley, and the operation is complete. The entire 
change can be made without stopping the car. No more perfect 
contrivance to accomplish this purpose could be devised. In 
Brussels the plough is raised by the motor-man, the inclined plane 
feature being discarded. A wheel trolley is used so that a stop is 
y to catch the trolley wire. 

Both of these systems involve the use of what the French call 
“clapets,” which in English may becalled “ flappers.” These are 
hung on horizontal axes around which is a coil spring, one end of 
which is fastened to the fixed axis and the other to the flapper. 
The springs make the flappers press against the conductor bars. 
The contact may be made on the vertical or the _ face of the 
bars according to the way the road is designed. e flappers are 
not thick ; in fact, the whole construction of the plo is —_ 
much cramped, for it must pass through the lin. slot. The ploug 
of this form is withdrawn easily, but it has to be specially weighted 
to make it descend, for it has only its own weight to overcome the 
tension of the flapper springs, so that they will take the vertical 
position necessary to pass through the slot. 

There could be no good reason for not adopting one of the above 
plough designs for a side-slot conduit with l}in. slot, for a centre- 
slot, with #in. width, their use is out of the question—if no other 
complications were involved ; but the plough is one of the most 
difficult pate connected with the conduit system. Thesuccess- 
ful installation of two bare conductors in an open-slot conduit is 
not as serious a matter as to take the current from these bars 
through the slot to the car-motor. A plough must be strong enough 
mechanically to resist the shocks fot wear and tear of ordinary 
usage, while not so strong but that it will yield before injuring 
the conductor bar system in case of an accident, At the same time 
it must beelectrically efficient under the most difficult conditions 
imaginable; bare collectors of current are connected to leads, 
which must be covered with insulation and mechanically protected 
by metallic wearing plates, the total width of which do not exceed 
jin,, with a fin. — being the ordinary condition with a 
centre-slot conduit. e plough is often drenched with water and 
covered with slime and mud, which run down its sides from the 
open slot. The conditions are certainly severe for an apparatus to 
carry successfully a 500-volt circuit. No form of lest yet 
designed is so perfect that any of its advantages may be sacrificed 
to gain other features which can by any means be dispensed with. 
In the author’s opinion the design of the plough should have the 
first consideration, and the conduit and special apparatus con- 
rai with a road should be built “around” the plough as 

In the light of present experience the best plough is one having 
soft cast iron shoes, p lightly against the vertical faces of the 
conductor bars by semi-elliptic springs horizontally placed. The 
shoes preferably should be per by horizontal links, which take 
all the shocks to which they may be subjected, — the springs 


way the risk of deforming the springs is avoided. The links should 
be constructed so as to limit the outward course of the shoes. The 
conductor-bars at switches and crossings are simply curved slightly 
outwardly. The shoes are connected to the leads by copper fuses. 
This plough construction is simple; in actual results it proved 
itself to efficient. It certainly is an improvement upon the 
“flapper” type. 

The trap construction in its simplest form would be one in which 
the lids required to be lifted before the arrival of the car, and to 
be put back in place after its departure. This would be righlty 
considered a crude and laborious operation. Fig 5 shows a form of 
trap which is operated after the car has ads its position, One 
throw of the lever opens the trap, which is so counterweighted 
that the effort necessary for this is almost inappreciable. This 
trap construction has given excellent results in Te, were forty 
of them are in operation. Where the flapper form of plough is 
used, the ae h is lifted by means of an apparatus similar to a 
brake-staff, which is placed on the platforms. The plough is 
connected to this staff by means of cables which are guided by con- 
vieniently located sheaves. On account of the width of slot of the 
side-slot conduit, made necessary by the fact that it must be wide 
enough for the wheel flanges, the flapper form of plough has only 
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conduit ; it slides from this position to that of (1) on the centre 
slot, or of (2) the position of the slot of the other track when 
crossing from the interior conduit on one track to the similarly 
placed conduit on the other track. The slide ways are shown by 
the bars E. The bars F prevent the plough raising or tilting in 
the conduit, except in the a (1), where the casting 
G, held in position by the lock H, performs the same function. 
The sliding bars are held in position by the steel castings I. The 
projecting central piece J braced as shown holds the plough in its 
raised position. e whole apparatus is supported by the channel 
beams K, which are bolted to the side bars of the truck. In this 
way the vertical variation in height is limited to the small move- 
ment in the journal-box springs of the truck. The plough is raised 
in the following manner. The fixed screw L is turned by means 
of a removable crank placed at M; the block N makes the course 
from one end of the screw to the other. In the figure the block is 


is on the conduit section. Not only is the annoyance due to burn- 
ing up of the coils to be considered, but also that due to the short 
circuiting of the line. An interruption of this kind is overcome by 
lowering the line voltage by means of a rheostat at the station, so 
that a current the amount of which is controllable at the switch- 

may be sent through the fault. This excessive current will 
burn the plough fuses, thus clearing the line at the expense of 
leaving the faulty car ‘‘ dead,” to be hauled in by the succeeding 
one. 

With a combined trolley and conduit line the conduit section 
should have a separate circuit. It may be possible to operate it 
successfully with a grounded return, but few engineers would care 
to propose it. It is much better to increase the operating factor of 
safety by having both sides of the circuit insulator. In case the 
conduit section or sections are reasonaby close to the power station, 
this may be done with a separate dynamo located there for the 
conduit circuit or by means of a motor generator. Ifthe cost of the 
leads to the conductor rails from the station is excessive, the motor 
generator set may be stationed near the conduit section, and 
operated from the overhead circuit. The proper solution may be 
one of many different ones, depending upon the local circumstances 

overning a specific case. Asa result of actual tests it has been 

ound that the conductor bars of mild steel electrically connected 
with two bonds at each joint have a carrying capacity of about one- 
eleventh of copper bars of the same cross section. These bars can 
be largely increased in electrical carrying capacity by attaching to 
them bare copper cables for this purpose. It can be readily seen 
what an economy this method affords over that of laying insuleatd 
cables in ducks. 

Cost of conduits.—The question of the cost of conduits must be 
treated in a general way, local circumstances being such a large 
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Fig. B—RAISING AND LOWERING PLOUGH FOR TRAM CAR 


in its position with the plough raised. This piece carries the two 
rollers O, over which heavy link chains run. The latter are 
stationarily fixed at one end P, and at the other end to the casting 
G. The piece G is raised by an amount which is twice that of the 
course of the block N. The latch R automatically locks the block 
N in place when it reaches the end of its course. This prevents 
the trepidation of the truck from lowering the plough when it is in 
its raised position for the overhead-trolley section of the road. 
The box 8 covers the double pole switch which puts the car leads 
in circuit, with the overhead or the conduit line as the case may 
be. This is done automatically with the raising or lowering of the 
plough by means of the rod t, which is moved by the block N 
when this is near the end of its course in each direction. 

The author is indebted to Mr. E. W. Mix, the chief engineer of 
the Société des Etablissements Postel-Vinay of Paris, for his 
invaluable assistance in the design and manufacture of the 
apparatus above described. That it has been successful is largely 
due to his efforts. 

It is a good plan to form the piece M so that it will only fit a 


factor in the determination of cost that no-other method is possible. 
The side-slot conduit can be built for about £500 less per mile of 
single track than the centre slot. In the special work there is an 
economy in the side slot also as ordinarily built, as there are fewer 
frogs with three rails than with four. But if the slot is deflected 
to the centre, as has been recommended in the paper, the economy 
cannot be realised ; on the contrary, the cost will be somewhat 
greater, due to the cast steel deflecting pieces and the bent slot 
rails. It is generally stated that a conduit road costs twice as 
much as an overhead-trolley road. This statement may be mis- 
leading, owing to the fact that an overhead-trolley road may be 
very variable in its cost, depending upon pavement requirements, 
overhead construction adopted, and many other local conditions, 
such as the regulations for the return current by the rails. But 
the construction of the conduit part of a road is quite independent 
of these factors, that is, for an overhead-trolley road which would 
cost £5000 per mile of single track ; it is quite probable that the 
same road with the conduit construction would cost £11,000 for the 


same length—that is, the conduit, properly speaking, would cost 
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£6000 in excess of an overhead-trolley road. If the overhead 
trolley line should have a first cost of £10,000 per mile of single 
track, there is no reason why the use of a conduit on such a line 
would double the cost as in the first instance. Roughly qeakicg. 
the cost of a conduit in this latter case would be £16,000. To 
arrive at an approximate comparison of the cost of the two con- 
structions, in is fair to assume that the cost of paving and of the 
wheel rails is the same in both cases. For the conduit there 
should be added per mile of single track approximately the 
following material and labour :—105 tons of slot rail, 40 tons of 
conductor rails, 210 tons of cast iron, £120 excess for bolts &c., 
porcelain insulators £35, 1400 cubic yards excess excavation, 1200 
cubic yards of excess concrete, £600 excess labour for track laying, 
£400 sewer connections. Crossings, turn-outs, and special track 
work in general cost ; 200 per cent. more on an average for the 
conduit than for ordinary track. A cost which is wholly inde- 
terminate is that of removing sub-surface obstructions, This, as 
has been explained, can be often reduced by varying the conduit 
depth to suit special cases, 

Considering alone the items above enumerated, they will amount 
to between £5500 and £6000. Deducting the cost of an average 
overhead construction, it can roughly be said that a conduit road 
will cost from £5000 to £5500 more per mile of single track than a 
trolley road under the same conditions, to which should be added 
the increased cost of special track work and the removal of under- 
ground obstacles. Under ordinary conditions the difference in 
cost will vary between the limits of £7000 and £9000. 

The paper is illustrated by ten plates, and isaccompanied by two 
appendices, 


THE NEW ORGAN FOR YORK MINSTER. 


LarGe numbers of our readers take interest in the 
organ; indeed, the best modern treatise on its construc- 
tion has been written by a civil engineer. It has been 
known generally for some time that the organ at York 
Minster was almost past repair, and that a new instru- 
ment was being constructed to replace it. We are 
indebted to the York Herald for the following description 
and specification of the new organ :— 


Most people consider that there is no position so difficult to fill 
successfully as that of Foreign Secretary, that in no other capacity 
are so many of the finer faculties of the intellect exercised. Yet 
eveti the responsible diplomatist, who calls into flame, or soothes 
the passions of nations, and deals in combinations of Powers, must 
have a fellow feeling for the man whose mental endowments equip 
him for the due control of a large modern organ. The effects 
which the organist of to-day is expected to obtain from his instru- 
ment are such as to tax the powers of mind and body to a degree 
little suspected or appreciated by the vast majority of his auditors. 
In the case of an organ of great size like that which rests upon the 
screen in York Minster, the mere retention in the memory of the 
seventy-one speaking stops and their respective qualities cannot be 
considered an easy matter. 

But when the possibilities of combination are considered, the 
intricate and complex nature of the organist’s task becomes more 
apparent. These seventy-one stops are practically divided into 
five separate organs, four governed by the same number of manual 
claviers or keyboards, and one by a set of pedals. In combining 
these manuals, or any stop or set of stops in them, the executant 
has not only to consider their relation to each other, but their 
relation to the pedal organ. If, for inst , he is reducing or 
increasing the tone of the manuals, he must, as a rule, reduce or 
increase the al tone also. But beyond this, which is an ele- 
mentary and obvious observance, there are the solo stops for 
bringing into prominence some melody, stops which may be used both 
solus and in combination, foundation stops, &., the uses of which 
must be mastered to a nicety whether in piling up the organ tone 
till it rolls in great waves through the Minster, in obtaining deli- 
cate contrasts, in conveying orchestral colouring, or performing 
any of that exceeding great variety of functions which the modern 
organ is expected to discharge. These are matters which the 
organist is expected to control, in addition to his actual playing of 
the instrument, which of itself demands the exercise of the highest 
skill, and exceptional powers of virtuosity. 

On the present organ in York Minster the manuals and pedals 
can be connected or disconnected by seven couplers, each drawn 
by hand, and eight combinations of stops may be mechanically 
obtained by as many composition pedals, which, of course, are 
worked by the foot. Since the last restoration of the Minster 
organ the ‘‘ combination piston” has been devised. Little knobs 
are placed just above each keyboard, which the player can reach 
with the finger or thumb even while his hands are still on the 
keys, and these bring into play certain sets or combinations of 
stops. As detailed below, several of these pistons are to be added 
in the course of the forthcoming restoration of the organ by 
Messrs. Walker and Sons, organ builders, of London. The con- 
tract was signed a few days ago, and we are now at liberty to give 
some account of the work which the builders have agreed to carry 
out, under the supervision of Mr. Tertius Noble, the Minster 
organist and choirmaster. 

Every lover of the Minster will surely learn with gladness that 
the oaken case with its light and delicate carvings containing a 
large part of the organ will be left untouched. The colour of the 
oak has become tempered and subdued, and the erection of a 
brand new casing would offend the eye. This, however, we under- 
stand, was never at any time contemplated. Two familiar features 
will disappear. The swell-box which now rises above the centre of 
the organ will be removed to a position of obscurity inside, where, 
however, its usefulness will be in no way impaired. The swell-box, 
it seems, has already been dealt with once, namely, in 1859, the 
time of the last restoration. Prior to its curtailment then, it was 
described as being a ‘‘ most unsightly object from the nave, 
obstructing the view of the choir and east window, and destroying 
the proportions of the organ case.” The builders, although reduc- 
ing the size, did not depose the swell-box altogether, and its final 
relegation to a humbler station has been left for Messrs. Walker to 
accomplish. The other feature which will be displaced is the set 
of tuba pipes which now project outwards horizonally at the base 
of the organ. 

The builders will retain all the old pipes that can be used with- 
out detriment to the instrument, and it is expected that more 
than half of the present pipes will be so available. The proportion 
cannot be ascertained with any exactness until the pipes are taken 
out, examined, and tested on the voicing machine. The interior 
construction and mechanism will be new throughout, and of the most 
approved and modern character. The building frame is to be 
new, and of very substantial material, while the soundboards, 
tables, slides, and upper boards are to be made of mahogany. An 
improved tubular pneumatic action will be applied to the great, 
swell, choir, solo, and pedai organs, all manual couplers, and to 
the drawstop. Specially selected materials are to be chosen for 
the pneumatic work, mahogany being freely used in its construc- 
tion to secure the utmost relia ~~. 

The drawstop jambs are to be placed at an angle of 45 deg., or 
thereabouts, to the keyboards. The knobs and bushes will be made 
of solid ivory, and the keys of specially thick ivory, each bei 
made in one piece. The al board will be radiating an 
concave, and constructed after what is known as the Wesley 
pattern. 

Perhaps one of the most e~ ggert alterations is that by which 
the console or keyboards will be removed from their situation on 


the eastern face of the organ above the gateway of the choir, to 
the south side. Sitting on the screen in this position, the organist 
will face north, and be able to accompany services both in the 
choir and the nave, which of itself will be an inestimable boon. 


The revised specification is as follows :— 
Great Organ.—Compass CC to A, 58 Notes. 


1. Double open diapason .. .. .. .. «. 16ft. 58 pipes 
9. G 8ft. 58 ,, 
14. Fifteenth 


2ft. 58 ,, 
15. Full mixture 4ranks 232 pipes 
17. Double trumpet .. .. .. .. «. «. 16ft. 58 pipes 


thing of a reputation. Its tone is bell-like, full and round, and 
might be described as midway between the quality of a harmonic 
flute and that of a concert flute. 


Swell Organ.—Compass CC to A, 58 Notes. 


1. Bourdon .. .. 16ft. 58 pipes 

4. Stopped diapason sft. 58 ,, 

6. Voixceleste(tenore) .. .. .. .. .. Sft. 46 ,, 

& .. 2ft. 58 ,, 

9. Dulciana mixture S ranks 174 pipes 

11. Doubletrumpet.. .. .. .. .. .. 16ft. 59 pipes 

15. Vox Humana yout sft. 58 ,, 

Tremulant to swell, except heavy-pressure reeds. 


On the swell organ there appears a ‘‘ Horn Diapason,” which is 
said to approximate somewhat in tone to a French horn. This 
stop also has a clear full note, and either alone or in combination 
i sma a decided acquisition. The swell organ and its enclos- 
ing box are to be dethroned from their present high estate above 
the case and placed in the interior, on the north side. The entire 
removal of this protuberance wi!l vastly improve the view from 
the nave of the east end of the cathedral, and of the great east 
window in particular, and at the same time reveal the outlines of 
the three central canopies of the organ case and their tapering 

innacles, which have hitherto been hardly discernible against the 
kground of the swell-box. Owing to the varying temperatures 
which prevail at such a height from the floor, it has been extremely 
difficult to keep the pipes in tune for any length of time. On the 
other hand, in the opinion of some, its elevated perch, with 
shutters opening on three sides, made the crescendos and decres- 
cendos obtained by the swell pedal more effective. The experts, 
however, do not anticipate that anything will be lost by its pe bee 

of position. 
choir Organ.—Compass CC to A, 58 notes. 


16ft. 58 pipes 
2. Open diapason 
5. Gemshorn .. .. 4ft. 58 ,, 
6. Stopped flute . 4ft. 58 ,, 
7. Sua ute .. 


10. Spare slide if space permits. 

The only unfamiliar feature about the choir organ is the intro- 
duction of a Suabe flute, another variety of the flute stop, with 
a distinctive quality of its own, difficult to illustrate by likening to 
any other stop or instrument, but certainly worthy of being de- 
scribed as luscious. 


Solo Organ.—Compass CC to A, 58 notes. 


1. Echodulciana.. .. 8ft. 58 pipes. 
5. Orchestral oboe .. 8ft.58 ,, 


6. Tuba.. 
8. Tremulant to Stops 1 to 5. 
The solo organ at present contains only three stops ; the new 
one will contain seven. The first of these, the ‘‘Echo Dulciana,” 
is described as having a fine violin tone, extremely delicate, and 
in the vast area of the Minster will pony reach the ear almost 
in a whisper. The tubas are to placed in the centre of the 
organ, and the present pipes which now project horizontally over 
the screen will be removed. This alteration in the position of the 
tubas will doubtless result in the ensemble being much better 
balanced. Hitherto the effect of these stops has been largely lost 
to those in the choir, while to auditors in the nave their tone has 
obscured that of all the other sections, This was particularly 
noticeable on the Sunday after the Queen’s death to those who 
heard the ‘‘ Dead March” from the choir in the morning, and 
from the nave in the afternoon. Mr, Noble used the tubas on 
each occasion, and while much of their effect did not reach the 
ears of the congregation in the choir, in the nave their tone was 
almost overwhelming. 
Pedal Organ.—Compass CCC to F, 30 notes. 


The above will be enclosed in a swell box. 
8ft. 58 


1. Open diapason, wood .. .. 82ft. 30 pipes 
2. Open diapason, metal .. .. .. S2ft. 
8. Open diapason, wood .. .. .. Il6ft. 
4, Open diapason, metal .. .. .. .. «. «+ l6ft. 
6. Dulciana contra gamba, metal .. .. .. .. 1l6ft. 99 
8. Bourdon 16ft. 
12. Spare slide for reed .. 82ft. — 
13. Trombone .. 16ft. ” 
16. Clarion... os ee 4ft. ” 


may care to fill in the blank. 

The dulciana contra gamba is perhaps the most interesting of 
the new stops. Although 16ft. in length, the 34e are very small 
in circumference. Its tone is rather cello-like in quality, but 
deeper and richer. Such a stop will be especially effective when 

with the soft flue work on the manuals. The contra fagotto 
is another new pedal stop, a very soft 16ft. reed, which will be a 
welcome addition to the resources of the player for a ‘‘soft organ.” 


Couplers. 
1. Swell to great. 8. Solo sub-octave, 
2. Swell to choir. 9. Solo unison off. 
8. Solo to great. 10. Great to pedal. 
4. Swell octave. 11. Swell to 
5. Swell sub-octave. 12, to pedal. 
6. Swell unison off. 18. Solo to pedal. 
7. Solo octave. 


Combination Pistons and Pedals, 

8 combination pistons to great organ stops. 

6 combination pistons to swell organ stops. 

4 combination pistons to solo organ stops. 

8 combination pistons to choir organ stops. 

8 combination pedals to pedal organ stops. 

6 combination pedals duplication swell pistons, 

Other accessories. — Double-acting pedal controlling great to 
pedal coupler, Coupler A, “great pistons to pedal combing. 
tions,” whereby the great and pedal = will be simultaneous! 
controlled by either pistons or pedals. Coupler B, ‘pedal stope t, 
swell combinations,” whereby the pedal organ may be controlled 
in suitable combinations—not necessarily the same as those 
associated with the great—by either the swell pistons or combing. 
tion pedals. 

By — coupler A, leaving B undrawn, the arrangement will 
result that the great and pedal stops will be simultaneously con- 
trolled by either pistons or pedals. By leaving coupler A undrawy 
the pistons will affect the great organ stops only, and combination 
pedal stops only. The swell combination pedals being simply 
duplicates of the swell pistons, will not affect the pedal organ un. 
less coupler B is drawn. 

There will also be a grand crescendo pedal, bringing on the piston 
and pedal combinations from soft to full, affecting also the solo 
tubas, great to pedal, swell to great, and solo to great couplers jn 
appropriate order, thus enabling the player to increase his organ 
from soft to full, or to arrest the crescendo at ~~ point without 
touching a stop or piston, and so arranged as to leave all pistons 
&c., free to work as usual directly the foot is removed from the 
crescendo pedal, 

This list of accessories compares very favourably with the seven 
couplers and eight composition pedals, which constitute the only 
aomenien aids that the organist of York Minster now possesses, 

The wind arrangements,— With such a huge instrument the wind 
arrangements ought necessarily to be on an ample scale, in order 
to ensure perfect steadiness of wind. Every care is being taken 
to provide for this. New feeders and a reservoir are to be housed 
in a new blowing chamber to be erected in a suitable situation, 
In addition to this a main heavy and a main light-pressure 
reservoir will be placed in the organ itself. Each to sound- 
board will have one, and the great, swell, and solo two inde. 

ndent reservoirs receiving their supply from the main reservoir 
in the organ. 

Hydraulic blowing.—Hydraulic power is to be used for blowing, 
The equipment will include a set of three-throw pumps to be 
operated by the gas engine now used for blowing, four hydraulic 
engines of necessary power to actuate the feeders in the new 
bellows chamber, &c. &c., also two starting valves by which the 
engines can be started and oo at will from the console. The 
necessary tanks or cisterns will be placed in the roof of the north 
transept, 106ft. above the Minster floor, having a capacity of 4000 
gallons, with similar ones in the engine-room. hat is known as 
the continuous system has been chosen, by which the water used is 

umped up again to the tanks from which the fall is obtained, 
he cost works out at an infinitesimal amount per hour. 

The estimated cost of the restoration works above detailed is 
about £4500, of which the greater proportion has been already 
subscribed. 

It is understood that the organ will be taken down after Easter, 
and the buiiders do not expect to finish their work in less than a 
year from that date. A small temporary organ will in al! proba- 
bility be erected behind the high altar, which will serve to 
accompany the services both in the choir and the Ladye Chapel, 


Tue INstiTvTION of Junior ENGINgERS.—The fourth lecture of 
the course of six on ‘‘Works Management” was given by Mr. A. 
H. Barker, Wh. Sc., B.A., B.Sc., at the Westminster Palace Hotel, 
on Tuesday 19th March, Mr. E. King, the vice-chairman of the 
Institution, presiding. Proceeding with the question of the relation 
of the manager to the various subordinate officials, the lecturer 
considered in detail the methods of transmitting orders to the 
works, describing the books necessary in connection therewith. 
Systems for dealing with correspondence were treated, the tiling of 
letters, drawings, specifications, &c., being described. Complete 
and accurate indexing was very essential to success, The duties of 
the storekeeper were entered into, to show their bearing on the 
proper keeping of the costs accounts. The great desirability of a 
fair trial being given to new material, devices, &c., which might be 
brought under the notice of the manager, was pointed out. 
Accurately conducted experiments were, however, imperative, the 
results to be recorded and tabulated for future reference. The 
various methods of remunerating workmen for work done were then 
fully considered, the ditliculties of the piece work system being 
dwelt upon. The premium method needed the exercise of much 
organising talent on the part of the management or it would lead 
to great confusion. An animated discussion ensued on the points 
raised by the lecturer, and the proceedings terminated with the 
announcement of the ensuing lecture to be delivered on Wednesday, 
3rd April. 

CrystaL Patace NAVAL AND MiLitarRy EXHIBITION.—A meet- 
ing was held at the Mansion House on Wednesday afternoon, in 
connection with the commemoration of the jubilee of the 1851 
Exhibition. The Lord Mayor presided, and there were present 
Admiral A. H. Markham, Sir Hiram Maxim, the Marchioness of 
Lansdowne, the Earl of Denbigh, General Sir A. J. Lyon Fre- 
mantle, General Sir R. Gipps, General Sir Henry Norman, Major- 
General Sir H. Trotter, Sir M. Bhownaggree, M.P., Lieutenant: 
Colonel Sir J. T. O’Brien, Mr. Ernest Schenk, Mr. Henry Gilman, 
and Colonel C. E. Massy, secre to the Exhibition, and many 
officers of the Navy aad Army. Mr. Ernest Schenk, chairman of 
the Crystal Palace Company, explained that his company had 
decided to commemorate the fiftieth anniversary of the opening of 
the Great Exhibition of 1851 by holding in the same building a 
Naval and Military Exhibition during the summer of 1901. Not 
only was the Great Exhibition an historical landmark in itself, but 
very important, far reaching, and valuable results undoubtedly 
accrued. Queen Victoria took as great a personal interest in the 
re-building of the Crystal Palace as in the original building in 
Hyde Park. She constantly visited the works in progress, and, as 
her most interesting letters showed, she felt the greatest pleasure 
and pride in the success of the efforts which were so greatly assisted 
by the co-operation of the Prince Consort. Mr. Schenk gave many 
interesting particulars about the Palace. An international exhi- 
bition would have been out of the question. In addition to the 
support of the majority of the leading firms of Great Britain, a 
considerable interest in the forthcoming Naval and Military 
Exhibition had been evinced by foreign manufacturers, many of 
whom were sending important exhibits. Many naval and military 
charitable institutions would be benefited, as 50,000 guinea season 
tickets for the current year would be given in aid of the following 
societios:—The Royal Naval Fund, the Soldiers’ and Sailors 
Families Association, the Soldiers’ Daughters’ Home, the Royal 
School for Daughters of Officers of the Army, the Royal School for 
Naval and Marine Officers’ Daughters, the Soldiers, and aeeern) 
Help Society, the Officers’ Families Fund, the National Memoria 
Gordon Boys’ Home, and the Central British Red Cross Com- 
mittee. Sir H. Truman Wood, as President of the Society of Arts, 
moved a resolution to the effect that the meeting a) proved and 
pledged itself to support the Naval and Military Exhibition. The 
motion was adopted. After a very interesting speech from je 
Douglas Fox, Lieutenant-General Sir James B, Edwards propose 
a resolution approving of the gift of 50,000 tickets to the societies 
named, which was seconded by Admiral the Hon. Sir E. R. F re- 
mantle, and spoken to by Colonel the Hon. R. S. Cotton, Mr. W. 
Hayes Fisher, M.P., Admiral Sir N. Bowden-Smith, Colonel A. 
Grubb, and Major-General Sir H. Trotter, and carried unanl- 
mously. A vote of thanks to the Lord Mayor for presiding con- 
the proceedings. 


Perhaps the first feature to be noted about the great organ is the 
fine array of foundation stops, which is to be even more marked 
than in the present instrument. One of the new stops is the Wald 
flute, for the construction of which the builders have _ some- 

| 

| 
| 
| 

There are féwer stops in this specification of the Pedal Organ 
than on the present one, sixteen as against nineteen, but the tone 
will be increased, while it may be observed that a vacant slide is 
being left for a third 32ft. reed stop, in case some generous donor 
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IRON, COAL, AND GENERAL TRADES 

OF BIRMINGHAM, WOLVERHAMPTON, AND 

OTHER DISTRICTS. 

(From our own Correspondent.) 

TE the r accounts from the North of land and 
the given in by ironmasters in district 
continue a little more satisfactory. Reference is had more to raw 
iron than to manufactured material, the demand for rolled iron 
continuing unquestionably flat. But in pig iron there is rather 
more stir, and sellers are more optimistic, 

The aggregate of business booked at the blast furnaces is steadily 
increasing, and sellers report, and no doubt with truth, a greater 
weight of orders have been received during the past three or four 
weeks than for some time before. Altogether, smelters are firmer 
in their quotations, and as there are still a number of inquiries 
about, a more encouraging view is taken of the prospects for next 

uarter. Northampton forge pigs are quoted 47s. to 48s.; Derby- 
oy 48s, 6d. to 50s., and occasionally 51s.; and Lincoln forge 
pigs, 50s. 7d. to 51s. 7d.; South Staffordshire common forge pigs, 
46s, to 48s.; part-mines, 48s. to 50s.; and all-mines, 52s. 6d. to 
60s.; while North Staffordshire pigs are 51s. to 52s, 

Foundry pig iron was reduced 5s, a ton three weeks ago, which 
buyers say 8 ould have been accompanied by a corresponding fall 
in forge qualities. But smelters contend that the uction had 
been previously made by a gradual fall of 7s. 6d. or more on forge 


n. 
The finished iron trade is tame, in some branches distinctly dull, 
but better things are hoped for before very long. Consumers here 
and there appear to be anxious to place contracts, as their stocks 
of finished material are undoubtedly low, but they are deterred by 
the disposition which prevails to believe that we may still see 
finished iron prices a little lower. 

Common bar makers are in some directions doing an improved 
trade, and some of the marked bar firms keep pres Re engaged on 
home and export orders—the former for Government as well as 

rivate consumption, Marked bars remain at £9 10s., and it is 
now believed that the ensuing April quarterly meetings will pass 
over without any reduction in the existing standard. Already £1 

r ton has been taken off the maximum which ruled during the 

m, when the figure of £10 10s. was touched, and the cost of 
roduction is said not to have been correspondingly brought down. 
‘orth Staffordshire bar iron is quoted £7 to £7 10s., and South 

Staffordshire common ditto £6 15s. to £7. Hoops are £8 nominal, 
nail rods £7 10s, to £8, and gas tube strip £7 to £7 5s. per ton. 
Sheets, singles, are £7 7s. 6d. to £7 12s. 6d., doubles £7 10s. to 
£7 15s., and lattens £8 2s, 6d. to £8 7s. 6d. Galvanised cor- 
rugated sheets remain at £11 to £11 5s, f.0.b. Liverpool or other 
equally-distanced outports. 

The railway companies apparently are reducing their require- 
ments toa minimum. Nevertheless, some large orders for railway 
rolling stock have been lately placed in this district by the South- 
Eastern and Chatham companies. On colonial and foreign account 
our rolling stock manufacturers are well engaged, both for the 
Cape and Natal Governments, as well as for Burmah, Japan, and 
Spain. 

Othe recent unexpected drop in copper has evidently shaken 
the confidence of consumers in the stability of the metal. 

The scheme known as the South Staffordshire and East Worces- 
tershire Mining Accidents Compensation Fund, for assisting the 
widows and orphans of colliers killed in the pits, and also for assist- 
ing miners disabled a> accidents, is still working very benefici- 
ally, and the miners and the men’s leaders express themselves 
delighted with the work which is being done. the fund has just 
completed its first year and a-half’s existence under its new form 
as a duly registered corporation. 

South Staffordshire traders express gratification that the Wol- 
verhampton and Cannock Chase Railway Bill has now emerged 
successfully from Committee, and the hope is expressed that the 
increased facilities to trade which the Bill promises to this part of 
the kingdom will be early realised. 


NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Muanchester.—Reports just now vary so much as to the actual 
business doing in the iron and steel trades here that it is difficult to 
form any very definite opinion as to the real situation. Taking the 
position all through, however, there is still no tangible improve- 
ment. Although at the Manchester ‘Change meeting on Tuesday 
there was perhaps here and there rather more business going out, 
and some of the smaller consumers appeared to be buying further 
ahead than they have been doing recently, which may indicate a 
belief in some quarters that prices for the present are not likely to 

much lower, business generally was of much the same hand-to- 
mouth character that I have reported for some time past, and not- 
withstanding prices are now no doubt ata very low point, they do 
not induce _ users to purchase beyond their immediate 
oquir t hire foundry pig iron remains nominally 
without quotable change, Lincolnshire foundry is becoming 
somewhat scarce owing to the present limited output, and the 
advance of 1s, per ton by one of the firms reported last week is 
now mags followed by another of the makers ; delivered Man- 
chester, although the list basis rates remain at 493. 6d. net, the 
general quotation is now 50s, 6d. net. The stoppage of a number 
of the Derbyshire furnaces owing to a strike of the workmen has 
brought about also a general advance of 1s. to 1s. 6d. per ton in the 
prices quoted for Derbyshire foundry, the minimum being now 
about 55s. to 55s, 6d., with some special brands quoted 59s. 6d. 
net, delivered here. Forge iron is perhaps not quite so 
Weak as it has been recently, but there is no further harden- 
ing in prices, which remain at about 49s. 6d., less 24, 
Lancashire, and 48s, 2d. to 493. 2d. net Lincolnshire, delivered 
Warrington. Middlesbrough iron is weaker, and it is only in 
exceptional cases where more than 54s, 4d. net is now 
being got, delivered by rail Manchester, some transactions being 
reported at under this figure. Scotch iron is without quotable 
change, Eglinton and Glengarnock averaging about 60s. to 60s. 6d. 
net, delivered Manchester docks, There is just now practically 
little or no American pig iron at the Manchester docks, but 
moderate quantities are still coming to Liverpool, which could be 
barged up to Manchester if required. Scarcely an inquiry, how- 
ever, comes forward to really test prices, and 58s, 6d. to 59s. net, 
Manchester docks, can only be quoted as representing the nominal 
figures for ordinary foundry qualities. 

Ia finished iron only avery slow business is reported, and forges 
are scarcely kept running more than about half-time. e 
question of prices was under consideration at meetings of the 

neashire Bar and Hoop Makers’ Association, held on Tuesday. 
No official reduction was made in the basis for bars, which remains 
at £7, but there is a tendency to ease down to £6 15s,, with 
North Staffordshire still quoted £7 to £7 5s., delivered here. The 
hoop makers reduced list rates 10s. per ton, quotations being now 
£7 12s, 6d. for random, to £7 17s. 6d. special cut lengths, delivered 
here, and 2s, 6d. less for shipment. In sheets business continues 
wie quiet, and prices remain nominally about £8 10s, to 


_ The steel trade is not maintaining the slight tendency towards 
improvement that was beginning to be noticeable. akers of 
hematites are now anxious to secure orders, and 67s. 6d. to 68s., 
less 24, would be taken readily for ordinary foundry qualities, 
delivered here. Local made billets are not more than £4 lds. net : 
steel bars, £6 17s. 6d. to £7 ; common steel plates, £6 5s.; whilst in 
boiler Plates, Scotch makers, who have recently been holding back 
from a quotations, have now got down to £7, and in 
pale market there are sellers at £6 17s, 6d. delivered in this 


No new development can be reported in the engineering trades, 
which generally remain in much the same position as indicated 
in my last notes. The new work that does come forward, apart 
from one or two special branches, has mostly to be competed for at 
much lower figures, and in the boiler-making trade especially there 
is some very low cutting to secure orders. 

Scott and Hodgson, of Guide Bridge, near Manchester, have in 
hand an exceptionally large size rim wheel for driving an armour- 
aye mill that is being put down at the Manchester works of Sir 

. G. Armstrong, Whitworth, and Co., Limited. This wheel is 
17ft. 34in. diameter, 30in. wide, with teeth of 7in. pitch, and all 
machine-cut. The rim, which was cast in one piece, weighed 
21 tons 5 cwt. in the rough, and will probably be reduced to about 
20 tons when finished, e centre for the wheel weighs 18 tons, 
and the pinion, cut out of a solid forging, is 3ft. 4in. diameter, so 
that the wheel, with pinicn, when fitted complete, will weigh over 
40 tons. The steel rim was cast by Messrs. Firth, of Sheffield, the 
forging was supplied by Sir W. G. Armstrong, Whitworth, and Co., 
and the centre was cast by Messrs, Scott and Hodgson. 

In the monthly report issued by the Amalgamated Society of 

Engineers it is stated that a firm in the Warrington district, viz., 

the Telegraph Manufacturing Company, Limited, has adopted 

the 48 hours system for all its workmen. The number of hours 

sd mae worked at this establishment was 564, and the change 
as been made without any reduction in the rates of wages. 

The position as regards the coal trade of this district remains 
very much as reported last week. The better qualities of round 
coal suitable for house-fire purposes remain the only class of fuel in 
which prices are being maintained, and this is entirely due to the 
protracted character of the winter, which is keeping up an extra 
demand that is more than sufficient to take away all that 
collieries are raising. In all other descriptions of fuel the down- 
ward tendency goes on, with the probability that there will be 
some Official reductions ere the close of the month, and prices are 
becoming very irregular, owing to the pressure of cheap competing 
supplies which are coming in from other districts, Derbyshire, York- 
shire, and Staffordshire particularly. Thelocaldemand for the lower 
quantities of round coal suitable for steam and forge p is 
moderate, and —— for the competition of surplus outside sup- 
plies, Lancashire collieries would probably not experience much diffi- 
culty in maintaining prices on something like their present basis, but 
it is becoming increasingly evident that thelarge railway and gascoal 
contracts are to be fought for very keenly, and this will undoubtedly 
very largely affect the situation. The reports as to the very low 
prices that have already been taken in Yorkshire and the Midlands 
for locomotive fuel, although perhaps they do not altogether 
accurately represent the real position, have naturally a very un- 
settling effect on the market here, and have brought about a 
great deal of pressure on the part of buyers for lower prices. 
Although there is not as yet any official giving way in pit prices, 
these to a large extent are little more than nominal, and on actual 
business 10s, 6d. to 11s. would probably represent something like 
average figures for Lancashire steam and forge coal at the pit. 

The situation in the engine fuel trade remains altogether un- 
satisfactory, and for the most part prices are practically scarcely 
governed at all by any reference to the nominal list rates. Some 
of the better qualities of slack are still moving away without much 
difficulty, and for special qualities prices are being fairly well 
maintained at late rates, 9s. to 9s. 6d. being got for what may be 
termed the best slacks up to 10s. for some of the special sorts, at 
the pit mouth, In inferior sorts of slack, however, prices are 
altogether so much cut up by competition that anything like 
definite quotations are almost impracticable. Common Lancashire 
slacks could be bought at from 6s, 6d. to 7s., with medium about 
8s. and 8s, 6d. at the pit, whilst slack from Derbyshire, Yorkshire, 
and other districts is freely offered at from 4s. to 5s. at the pit 
upwards, according to quality. 

The shipping demand continues very ‘quiet, with prices weak, 
and extremely low figures occasionally quoted to secure cargoes, 
12s, to 12s. 6d. being prices at which buyers are readily able to 
place orders for ordinary steam coal delivered Mersey ports. 

No further change can be reported as regards coke ; the position, 
however, is weak, with 25s. the full list quotation for best Lanca- 
shire foundry qualities, and foundry cokes for some districts 
coming in at 22s., whilst local furnace cokes are to be bought at 
from 12s. 6d. to 13s. 6d., according to quality, and Yorkshire 
cokes reported as low as 8s, 6d. to 9s. at the ovens. 

Barrow.—There is a steadier tone in the hematite pig iron market 
this week, and the inquiry shows some increase in volume, but the 
actual business doing is not an improvement on recent experiences, 
Indeed during the week 567 tons of iron have gone into warrant 
stores, the first increase noted for several weeks past. The stores 
now contain 23,963 tons of iron, being an increase of 1353 tons since 
the beginning of the year. Makers are quoting 58s. 6d. to 60s. 6d. 
net f.o.b., usual West Coastsfor mixed Bessemer numbers net f.o.b. 
Warrant sellers quote 57s. 10d. net cash, and ata month, buyers 
ld. less. There are 33 furnaces in blast, compared with 43 in the 
corresponding week of last year. 

Iron ore is in quiet request, and business is not likely to improve 
so —_ as only 33 furnaces are in blast. Good average sorts are 
quoted at 13s. per ton net at mines, and Spanish ores are at 14s. to 
15s. per ton net cash at West Coast ports. 

Steel makers are still busy for five days a week, and the current 
run of orders seems likely to maintain this rate of activity for some 
time, but there is no busy rush of trade, nor are makers very fully 
sold forward. Steel rails are at £5 5s. per ton net f.o.b. Ship 
— areat £65s. Merchant steel is in fair inquiry, and prices are 
steady. 

There is nothing new to note in shipbuilding and engineering 
circles, except smart progress in the work on hand. New orders 
will soon be needed by builders ; indeed, they require new orders 
at the moment, 

The work of lowering the sill of the Ramsden Dock lock is 
making the most satisfactory progress, and it is expected the con- 
tractors will be able to remove the cofferdam by the end of April. 

The coal and coke trades are quiet, and while orders are few, 
prices are decidedly weak. 

The shipping trade so far as iron is concerned is quiet. The 
returns show that from West Coast ports during last week the 
exports of iron were 6870 tons and steel 12,434 tons, as compared 
with 20,784 tons of iron and 8085 tons of steel, a decrease in iron 
of 13,914 tons and in steel an increase of 4349 tons. The exports 
this year represent 80,950 tons of iron and 104,226 tons of steel, 
compared with 206,279 tons of iron and 92,841 tons of steel—a 
decline in iron of 125,329 tons and in steel an increase of 11,385 
tons. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


INTEREST still centres in the railway coal contracts. That loco- 
motive fuel should have fallen 7s. a ton within a year is something 
so abnornal in the coal trade that astonishment is still being freely 
expressed about it. The general anticipation was that coalowners 
would have to give more substantial reductions than they had 
decided upon at their meetings, but it was never anticipated that 
values would fall from 16s. to 9s, a ton. This figure is 4s, 6d. below 
what railway companies were compelled to contract at from January 
tothe end of March. The decision, it ought to be stated, to make 
such a reduction was not universal, and several of the coalowners 
intend to stand out for a higher price in this class of fuel from the 
smaller consumers. Of course their success in obtaining any better 
terms will entirely depend upon the state of the market, which, in 
every qe, except house coal, shows a decided downward 
tendency. he relief will be most — in other directions 
besides railway companies, as it will apply to a considerable extent 


to the different industries, the —_ prices charged for manufactur- 
ing fuel having ‘‘tumbled” considerable. The effects of dear coal, 
however, will be experienced for a considerable time, as a 


volume of business has been displaced by the inability of manu- 
facturers to accept orders while the cost of production was so ay = 

The continued cold weather enables coalowners to maintain full 
prices for their output of house coal, which is being at the same 
time considerably restricted by the short time worked. London 
and the South are receiving a good to e of all sorts of house 
coal, while the demand for the Eastern Counties has also been 
fairly well sustained, It is not possible es yet to note any re- 
ductions in prices. Best Silkstones are still quoted 15s. 6d. to 16s, 

r ton, secondary qualities making 14s. to 14s. 6d. per ton. 

rnsley thick seam house coal is at 14s. to 15s. for best, and 13s, 
to 13s. a. for inferior qualities, It is usual for a large reduction 
to take place on the Ist of April, but there is not much prospect of 
much change this season, as the weather has become exceptionally 
severe, and the limited supplies will keep the demand in excess of 
the weight put on the market. At the same time, a fall in prices 
is inevitable, but it will not be more than from 6d. to 10d. per ton. 

In the steam coal trade there is anything but a bright outlook, 

rices being low and irregular, and busi quite disorg d 
The trade done with the Humber ports is considerably below the 
average, and a quiet season is looked forward to. In engine fuel 
supplies are abundant, and values incline downwards, but a fairly 
steady business is being done. Those who contracted at the end 
of last year are now paying considerably more than those who buy 
pe the open market, and are therefore labouring under a dis- 

vantage. 

The coke trade is about as unsatisfactory as it could be. It was 
thought that bottom prices had been reached, but values are still 
tumbling, and it is doubtful when they are likely to stop. With 
the settlement of the railway contracts, a firmer tone will pervade 
the market. At the time of omg grog coke is quoted 20s. 
to 22s. per ton, steel-melting coke 25s. to 26s. per ton, and blast 
furnace coke 11s, to 12s. 6d. per ton. 

In the iron market the ex tion that the lowest level had been 
found has been disappointed, several of the brands having dropped 
from 1s. to 2s. 6d. perton. There is, however, an inc! tendency 
to do business, and a little more firmness is perceptible. It is quite 
anticipated that an improvement will mark the opening of the new 
quarter. The latest quotations given are as follows :—West Coast 
hematites, 67s. 6d. to 70s. per ton ; East Coast ditto, 65s. 6d. to 
67s.; Lincolnshire No. 3 foundry, 49s. to 50s. per ton ; forge ditto, 
46s. to 47s. Derbyshire No. 3 foundry, 51s. to 52s. per ton ; forge 
ditto, 46s. to 48s.; bars, £7 10s. to £8; sheets, £8 12s. 6d. to 
£8 17s. 6d. ; 

It is impossible to give que for B and Siemens 
steel at present, as they vary from day to day, lower terms being 
occasionally obtained as the result of individual arrangements. In 
the crucible steel trade there is no change from last report, but for 
high-class tool steel in certain special qualities considerable 
business is being done, the medium and lower grades being most 
depressed. Open-hearth steel, owing to the consumption in the 
principal establishments being large, is fairly active, though much 
more business could be done all round. 

In the railway trade home companies continue to order from 
hand to mouth. There is scarcely a department of the railway 
material works where briskness can be reported. 

At the annual meeting of the shareholders in Vickers, Sons, and 
Maxim, Limited, held at Sheffield on the 26th inst., the chairma 
Colonel T. E. Vickers, stated that in spite of all that had been said, 
his company had never really been behindhand in the delivery of 
armour-plates. They could undertake to deliver 10,000 tons of 
armour a year if the orders were given to them. In respect of 
guns the capacity of his company was about 30 large calibre guns 
of from 9°2in. to 12in.; 200 medium calibre guns of from 7}in. to 
6in.; 100 4°7in. and 300 field guns. In addition to that they 
could make all the mountings and gun carriages. The works at 
Barrow had been very much extended, and he believed ee pe 
ing could be done there more cheaply than in any other yard in the 
world. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE spring season has now fairly commenced, and in the 
ordinary course business should show considerable improvement, 
but unfortunately the amount of trade doing in all branches falls 
much short of expectations, and prices, instead of becoming stiffer, 
are generally weaker. All prices of pig iron have been reduced 
this week, as also have the quotations for plates, hoops, and rail- 
way chairs and sleepers. Buyers this week lack the neces 
confidence to purchase for delivery ahead, though almost invariably 
this is a period of the year when orders are placed heavily for for- 
ward delivery, and when prices spurt upwards. Such experiences 
are not realised this year, and there is nothing to call for the 
blowing in of more of the furnaces that were stopped in December 
and January. Only two out of the 25 that then ceased opera- 
tions have been re-started, both of them to produce hematite iron, 
for the 74 furnaces that are still in operation are making even 
more iron than the market requires. The chances are that the 
number of furnaces working may be lessened, for most of the 
owners cannot now work them at a profit, and every reduction in 
prices which they are compelled to make means so much additional 


loss. 
Most of the makers have this week been quoting 46s. per ton for 
rompt f.o.b. deliveries of No. 3 Cleveland G.M.B. pig iron, but 
aes accepted 45s. 9d., and the bulk of the business appears to 
have been done at this figure, though merchants have been selling 
in some cases at 45s. 6d. No. 1 has been sold at 47s.; No. 4 
foundry at 44s. 6d.; grey forge at 44s.; mottled at 43s. 9d.; and 
white at 43s. 6d. Seeing how scarce the last three qualities are, 
it is somewhat surprising to find that prices have dropped in the 
same proportion as that of No. 3. The warrant market has been 
stronger all the week, but this has not favourably affected the 
general market as it might have been expected todo. The fact is, 
that the influence of the warrant market on general prices has been 
greatly lessened of late, on account of the small and decreasing 
stocks and the absence of speculation, it being too risky an under- 
taking to operate much in them. In this district Connal and Co. 
held on Wednesday night 57,615 tons of Cleveland pig iron, the 
increase during the month having been 2715 tons. But the Scotch 
and West Coast stocks are steadily declining. 

The hematite pig iron market is even weaker than that for 
ordinary pig iron, partly because of the increase of stock that has 
been going on in Connal's stores at Middlesbrough since the middle 
of the month. Then 405 tons were held, a quantity that had 
remained stationary for a considerable period ; in fact, since the 
middle of July last year only 150 tons were taken out. Almost 
every day, however, since the 16th inst. there has been sore 
increase, so much so, that on Wednesday night 6475 tons were 
stored, an average of 755 tons daily having been added during the 
last week. It is well to note that the iron that is being sent in is 
not of mixed numbers quality, but is hematite forge, which is in 
very poor request. Mixed nnmbers have been reduced to 56s., 
and hematite forge can be bought at 52s., being thus a good deal 
cheaper than mixed numbers. Rubio ore is rather stronger in 

rice than it was, and it is believed that it is almost as low as it is 
fikely to come, as the season for higher freights is at hand. 
Merchants quote 14s. 6d. per ton, delivered at wharf on Tees or 
Tyne, for good Rubio, the present rate of freight being about 
4s, 3d. per ton. 

Pig iron shipments from the Cleveland district are improving, 
but not so much as expected, and they are far behind those of 
March last year. Up to the 27th they reached 77,733 tons, against 
71,079 tons last month, and 116,938 tons in March, 1900, to 27th. 
They are disappointing to oversea destinations; in fact, not half of 
what they were a year ago. % 

The manufactured iron and steel trades are fairly well occupied, 
but fresh orders are not coming freely to hand, and competition 
among producers is keener. Steel Plate Makers’ Syndicate 
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has somewhat unexpectedly decided upon further reducing the 
price of steel ship plates, 5s. per ton being taken off at their 
meeting on Tuesday, and now buyers can purchase at £6, less 24 

r cent., delivery at any of the shipyards in the North of 
aaet Steel hoops have been put down to £7 10s., less 24 per 
cent. Steel railway sleepers can be bought at £6 net, and cast 
iron chairs at £3 12s, 6d. net. 

The official statistics submitted this week by Mr. Waterhouse to 
the Board of Conciliation for the North of England manufactured 
iron trade, and showing the average net price realised in the 
district for the finished iron delivered during the first two months 
of the year, as expected exhibited a heavy reduction. The figure 
was £7 10s, 9°53d. per ton, this being 14s. 5d. less than in the pre- 
-vious two months, and 15s. 2d. less than the September-October 
figure, which was the highest ever reported for over a-quarter of a 
century. The average is much above the current quoted prices. 
As compared with the prices of the last two months of 1900, iron 
rails fell 13s. 3d.; plates, 3s. 8d.; bars, 20s. 5d.; and angles 
lls. lid. 

In accordance with the sliding scale, the wages of the men em- 

loyed at the finished ironworks in the North of England will, from 

onday next, be reduced :—Puddlers 9d. per ton, making the rate 
9s. 6d., and all other mill and forge wages will come down 74 per 
cent. With the exception of a small reduction in 1898, every 
change in wages since the beginning of 1895 has previously been 
an advance. 

Cochran and Co., Limited, Ormesby Ironworks, Middlesbrough, 
are having blowing engines constructed which will have blast fur- 
nace gas instead of steam as the motive power. 

It is pro, to lay down a light railway from Sunderland to 
South Shields vi@ Whitburn, and the tramway from North Shields 
and Tynemouth to Cullercoat is to be worked by electricity on the 
overhead system. The Committee of the House of Lords are con- 
sidering the proposal to construct a bridge across the Tyne, and 
connecting the two towns of South Shields and North Shields and 
Tynemouth, the bridge to be of the type known as the transporter 
bridge, which is particularly applicable for the purpose of crossing 
a — river, because vessels of the largest kind can pass under 
it. e scheme pro to have on each side of the river a pier or 
tower about 300ft. high, and from these piers there would be a 
girder bridge that would be at such a level that at high water of 
spring tides there would be a clear headway of 210ft. 

The Hartlepool and West Hartlepool Corporations have failed 
in their endeavour to acquire compulsorily the gas and water 
undertakings supplying the two towns, the Bill being thrown out 
by the Parliamentary Committee. The Corporations could not 
ny that the private companies did not serve the public well, no 

‘ault was to be found with the quality or quantity of the gas and 
water supplied, and the companies kept fully abreast of the develop- 
ment of the district. Therefore the Committee decided that the 
preamble was not proved. 

The steam coal trade is improving very satisfactorily, exports are 
brisk, demand from abroad is increasing, and prices improve, trade 
being thus in sharp contrast to what is the experience in the iron 
and steel trades. Best steam coal has risen to 12s. per ton f.o.b., 
and small steam to 6s. Contracts for gas coals for delivery abroad 
are more freely placed, and an advance to 10s. per ton f.o.b. for 
best qualities has been made. The coke manufacturers are also 
doing better, and prices, which have been unduly low, have im- 
proved somewhat, but they are still relatively cheaper than pig iron. 
Coke for shipment is realising 17s. 6d. per ton f.o.b., and for 
delivery at the furnaces in this district 13s. 6d. per ton is now the 

; consumers are buying for forward delivery at this. 


NOTES FROM SCOTLAND. 
(From own our Correspondent.) 


THE iron market has exhibited a little more animation in the 
past week. The transactions in warrants have been more numerous 
than for some time past, and a feature of the business is the increas- 
ing extent to which dealings are taking place in Cleveland warrants, 
which for along time had been almost quite neglected. Consumers 
are still, however, purchasing in limited quantities, while merchants 
appear to be operating with greater freedom. 

Scotch warrants have sold in Glasgow market from 52s. 8d. to 
53s. 34d. cash; Cumberland hematite at 57s. 10d. to 57s. 8d. 
cash, and 57s. 84d. one month; while Cleveland warrants have 
varied from 45s. 9d. to 45s. 04d. cash, 

There is a comparatively regular business in Scotch hematite 
pigs, but the large output, together with the lower tendency in 
the values of Cumberland hematite, has led to a reduction in the 
Scotch prices. For a considerable time this rate had stood, latterly 
it is believed, somewhat nominally, at 65s., but merchants now 
quote at 63s. per ton fcr delivery in railway trucks at the steel 
works. The current output of hematite iron from the Scottish fur- 
naces is from 1500 to 2000 tons greater than it was at this time 
last year, and this although it is believed that the consumption 
is not nearly so large as it was twelve months ago. 

The total number of furnaces in blast in Scotland is 81, com- 
ae with 82 at this time last year, and of these 41 are producing 

ematite, 37 ordinary, and three basic iron. 

Stocks of pig iron in Glasgow warrant stores show a reduction 
for the week of about 500 tons. The total quantity of pig 
iron in Connal and Company’s Glasgow stores is now 62,182 tons, 
being 9104 less than at the beginning of the year. 

Prices of Scotch makers’ pig iron have been fairly steady. 
Govan, No, 1, is quoted f.o.b. at Glasgow, 55s.; No. 3, 54s. 6d, - 
Carnbroe, No. 1, 57s.; No. 3, 55s, 3d.; Clyde, No. 1, 66s. 6d.; 
No. 3, 56s. 6d.; Gartsherrie, No. 1, 67s.; No. 3, 57s.; Summerlee 
and Langloan, Nos. 1, 68s.; No. 3, 57s.; Calder, No. 1, 68s. 6d.; 
No. 3, 57s. 6d.; Coltness, No. 1, 75s.; No. 3, 57s.; Glengarnock 
at Ardrossan, No. 1, 66s. 6d.; No. 3, 56s. 6d.; Eglinton at Ar- 
drossan or Troon, No. 1, 57s.; No. 3, 55s. 6d.; Dalmellington at 
Ayr, No. 1, 57s, 6d.; No. 3, 56s. 6d.; Shotts at Leith, No. 1, 70s.; 
No. 3, 57s. 6d.; Carron at Grangemouth, No. 1, 67s. 6d.; No. 3, 
57s. 6d. per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6434 tons, compared with 10,285 in the same week of 
1900. To Germany 435 tons were despatched, South America 295, 
Italy 125, Canada 45, India 350, France 40, Holland 260, Australia 
40, Belgium 20, Spain and Portugal 474, China and Japan 560, other 
countries 215 ; the coastwise shipments being 3575 tons, against 
5292 in the corresponding week. 

In recent weeks there has been a considerable increase in the 
imports of Cleveland iron into Scotland, and the prices are now so 
favourable that the ag ene is founders and makers of 
malleable iron will largely increase their consumption of it. The 

week’s arrivals of this iron at Grangemouth were 5351 tons, 

ing 1154 tons less than in the corresponding week ; but the total 

imports since the 1st January show an increase of 16,905 tons over 
that of the same period of last year. 

There is little of a get to note in connection with the 
finished iron and steel departments. The t of work in 
hand is sufficient to keep the works moving in most cases, but fresh 
business is difficult to obtain. A threatened rupture in the steel 
trade, in consequence of a reduction in wages, has been avoided by 
a reference of the matter in dispute to arbitration. 

There is no improvement in the shipping branch of the coal 
trade. The total shipments from Seottish ports are, indeed, 12,000 
tons less than in the preceding week, and the current steamboat 
charters are so few that there does not seem much probability of an 
early expansion in shipping business, At the same time prices 
have been well maintained. Main coal is quoted at Glasgow 


harbour 9s.; steam, 10s. to 10s. 3d.; ell, 10s. to 10s. 6d.; splint, 
10s, 3d. to 11s. per ton. The consumption in factories is increas- 
ing, and the very cold weather has caused quite a rush for house- 
hold coals for home comsumption. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


TRONMASTERS are discussing the fact that imports of steel bars 
from America appear to have ended summarily, but that if Wales 
has been exempt, other districts have received importations of 
American steel ; the Great Eastern Railway, for example, received 
this week at Lowestoft 2000 tons steel rails, and Scotland a large 
number of steel cars for the Caledonian Railway. 

The American news in respect of tin bars and plate, that the 
demand is greater than the supply, raises the hope, not only that 
the Welsh bar mills may be again more fully in action, but the tin 
mills be benefited. The difference in the tariff is only 64 per box 
against Welsh make. ‘ 

Rails continue to be the chief feature at Cyfarthfa, Dowlais, and 
Ebbw Vale, and considering the low quotations, the placing of 
important railway requirements in the country is probable. 
Foreign and colonial demands continue, the Cape and Australia 
occupying the attention of some, Ebbw Vale in particular, while 
Dowlais, amongst other orders, is working off the contract recently 
placed for the Mediterranean Railway Company. 

In tin-plate the oil sizes are in good demand, and last week the 
finishing departments were busier than usual ; the make of the week 
totalled 43,575 boxes, and as nearly 63,000 boxes were shipped, there 
was an inroad upon: stock which now only totals 85,579 boxes. On 
’*Change this week it was stated that there had been a large clear- 
ance from the assorting rooms. Prospects ahead are fairly good. 
At Briton Ferry tin-bar make and output of hematite are satis- 
factory. 

Pig iron has been coming in from Barrow and Harrington, and 
large quantities of old rails and scrap steel from various quarters, 
Ironmasters would not be surprised at cannon from the battlefield, 
as in the time of Waterloo. 

On ’Change, Swansea, this week, which has been well attended 
by buyers from London and other quarters, it was remarked that 
the price of Scotch pig was well kept up. Middlesbrough has not 
been so firm; hematite passably good. It was stated that the 
Americans were again in the market offering bar, though, as a 
glance at quotations will show, they will tind it difficult to compete. 
The following list may be accepted as “firm,” small quantities 
and odd sizes usual extras :— 

Glasgow pig iron warrants, 53s., 53s. 24d., 53s. 4d. cash ; 
Middlesbrough, No. 3, 45s. 44d.; hematite warrants, 57s. 10d. for 
mixed numbers. Welsh bars, £6 10s. to £6 15s.; angles at usual 
extras. Sheet iron and steel, £7 10s. to £7 12s. 6d. Steel rails, 
heavy, £5 10s. to £5 12s. 6d.; light, £6 5s. to £6 7s. 6d. Besse- 
mer steel tin-plate bars, £4 15s.; Siemens best, £4 17s. 6d. Tin- 
plates: Bessemer steel cokes, 12s. 6d. to 12s. 9d.; Siemens, 
12s. 9d. to 13s.; ternes, per double box, 28 ¥ 20 C., 23s, 6d. to 
26s. 6d. Big sheets for galvanising, 6ft. by 3ft. by 30 g., per ton 
f.o.t., £8 12s. 6d. to £8 17s. 6d.; finished black plate, £8 10s. to £9. 

Block tin, £115 10s. to £113 10s.; spelter, £16 2s. 6d.; lead, 
£13 10s. Copper, Chili bars, £69 2s. 6d. to £69 12s. 6d. Iron 
ore: Tafna, 15s. 6d.; Rubio, 14s. 6d. The prices of ore at Cardiff 
— aii are similar: Tafna, 15s. to 15s, 6d.; Rubio, 14s, to 

4s, 6d. 

Last week the coal trade was somewhat quiet. Tonnage came 
in more freely this week to Cardiff, with the result that on Monday 
thirty-one large steamers were cleared, with a total of over 55,000 
tons, two cargoes going to Bilbao, eleven to France, and one of 
5000 tons to Nagasaki. On Tuesday thirty-three steamers left 
with over 70,000 tons. As regards the Swansea coal trade, only a 
few collieries are fully employed, and the railway traveller has 
ample evidence of slackness by the crowded sidings. Newport 
suffered last week from a scarcity of tonnage, with a result that 
prices dropped. During the last few days tonnage has come to 
hand more freely. The foreign deeb last week was 57,499 
tons ; coastwise, only 16,151 tons. 

The severe weather of the week has had a tendency to harden 
house coal prices in all parts of the district, and suggestions are 
being made in the local Press to start house coal companies, so as 
to reduce prices to the consumer. It is stated in coal circles that 
the same thing is being done in London, but the railway rate to 
London from Merthyr and Aberdare is 7s. 4d. 

On ’Change, Cardiff, mid-week, the latest view of the coal trade 
was hopeful. The slump predicted is still some way off. Market 
for large steam firmer ; best steam scarce ; best seconds 3d. better 
than last week ; and drys looking upward. Households firm, No. 2 
Rhondda quality better, and stems at all the Monmouthshire 
collieries filling well. Closing prices:—Best steam coal, 16s. 9d. to 
17s.; best seconds, 16s, to 16s. 3d.; ordinary seconds, 15s. 3d. to 
15s. 6d.; drys, 14s. 3d. to 15s.; best steam small, 7s. 3d. to 7s. 6d.; 
seconds, 6s. 3d. to 6s. 9d.; inferior sorts, including drys, from 5s.; 
best Monmouthshire, 14s. to 14s. 6d.; seconds, 13s. to 13s. 6d.; 
smalls, 5s, to 5s. 6d.; best household, 17s. to 19s.; seconds, 14s. to 
15s.; No. 3 Rhondda, 15s. to 15s. 6d.; brush, 12s. to 12s. 6d.; 
small, 10s. to 10s. 3d.; No. 2 Rhondda, 13s. to 13s. 3d.; through, 
8s. 6d. to 9s. 6d.; small, 5s. to 5s. 6d. 

Coke continues sluggish ; furnace is down to 14s. to 14s, 6d. 
ee 16s, to 16s. 6d.; patent fuel, 14s, to 15s,; pitwood, 17s. 6d. 

7s. 9d. 

Swansea prices, latest :—Anthracite, 20s. to 22s.; seconds, 15s, 
to 15s. 6d.; best large, 13s. 9d. to 14s. 6d.; red vein, 1ls.; rubbly 
culm, 4s. 9d. to 5s.; steam, 16s. to 16s, 6d.; seconds, 14s. to 15s.; 
bunkers, 10s. 6d. to 11s.; small, 6s. to 7s.; bituminous, No. 3 
Rhondda, 13s. to 13s. 6d.; through, 9s. 6d. to 10s. 6d.; furnace 
agg to 14s. 6d.; foundry, 17s, 6d. to 18s.; pitwood, 18s. to 


The closing day of last week witnessed quite a spurt in the 
patent fuel trade, which has been inactive of late. Cardiff 
despatched 5800 tons to Rio, Newport 2400 tons to St. Nazaire, 
and Swansea 2500 tons to Venice and 188 tons to France. As a 
contrast to this I note that the whole shipment from Swansea 
last week of patent fuel was under 5000 tons. 

A serious explosion occurred this week at a mill, Rhondda 
Colliery, caused, it is stated, by gas coming in contact with naked 
lights. Six men were injured, some fatally. 

I am glad to state that the difficulty at Llanelly in getting an 
opening to the new dock has been overcome without the aid of a 
Bill in Parliament, and by arrangement with the railway the land 
acquired will be quickly utilised. The new dock is expected to be 
of great importance. 

A sale of minerals in the Taff valley is announced which lie 
under the town of Pontypridd. 

The death is announced at Fishguard, whither he had gone for 
change, of Mr. E. Lawrence, managing director of the Darran 
Colliery, Mon. 

Pontymister Works have been re-started. It is expected that 
three furnaces will be at work this week. A good order has been 
booked from Lysaght and Co., of Newport. 


ee 


NOTES FROM GERMANY. 
(From our own Correspondent.) 

THERE appears to have been a slightly better pence coming for- 
ward in some branches of the iron industry during this week and 
the last, but then again other departments have been so weakly 
occupied, and the tendency of prices was so depressed, that a further 
decrease seems hardly possible. The works of the Siegerland con- 
tinue to work with a os ; billets are sold at M. 85, and raw plates 
at M. 115 p.t., while some articles of manufactured iron on'y fetch 
M. 110 p.t. One firm has reduced the make of their Martin furnace 
from 5000 t. to 2000t. per month. From the Silesian iron market 
fairly satisfactory accounts have been received upon the week, the 
manufactured iron trades being less dull than formerly, while pig 
iron continues flat, and the output, though considerably reduced, is 
still in excess of the requirements. On foreign account only a 
moderate business was done, the best customer being at present 
Denmark and the Danubian districts, while the trade to Russia has 


shown a considerable falling off during the last few weeks, Shi 
builders and wagon-shops having placed fairly large orders in hoon 
plates, the employment of the mills has been comparatively b nit 
and the general tone in the plate business was somewhat m, 
hopeful ; a perfect stillness prevails in the sheet trade, while the 
girder mills, on the other hand, report themselves in improyj 
occupation, and hoops are likewise in fairly regular demand, pri 
showing much weakness. Last week official quotations for oa 
have gone down from M, 140 p.t. on M. 125 p.t., but in some an 
dealers are known to have offered hoops at M. 110 p.t. 4 
Berlin iron firm sent circulars to their customers offerin “ 3 
basic at M. 115 p.t., iron bars at M. 182 p.t., and plates at M 130 
p.t., free Berlin. The business in tubes is still extremely dull, A 
tube mill near Frankfurt is reported to have quite recently stop) 
working altogether, having dismissed all their officials and work. 
men, 

The wire business is much less depressed than formerly ; the 
large Westphalian wire mills are even said to contemplate a rise in 
quotations—there is talk of M. 10 p.t.—numerous an heavy orders 
having been booked from America. 

The production of pig iron in Germany was, according to the 
— -Westphalian Gazette for February of present year, gy 
under :— 

Forge pig and spiegeleisen 125,877 t., against 132,446 t, ip 
January of present year and against 123,839 t. in February last 
gat of which 35,893 t. fell to Rheinland-Westphalia, 18 firms. 
36,257 t. to the Siegerland, Lahn district, and Hesse-Nassau, 8 
firms; and 24,869 t. to the Saar district, Lorraine, and Luxemburg 
10 firms. Bessemer: 35,702 t., against 40,761 t. in January 
32,768 t. in February last ; 26,833 t. falling to Rheinland-Wegt. 
phalia, 3 firms ; 2571 t. to the Siegerland, &c., 3 firms. Basie: 

39,742 t., against 389,997 t. in J anuary, and 380,055 t. in Febr 
last ; 126,046 t. falling to Rheinland-Westphalia, 12 firms ; 1852 ¢, 
to the Siegerland &c., 4 firms ; and 173,201 t., to the Saar district, 
16 firms, Foundry pig and raw castings: 122,887 t., against 
132,008 t., in January and 111,945 t. in February last, 51,927 t. fall. 
ing to Rheinland-Westphalia, 13 firms; 13,379 t. to the Siegerland, 
4 firms; and 33,481 t. to the Saar district, 9 firms. Of the 
total production of 624,208 t. against 695,212 t. in January, 
and 628,607 t. in February last, 240,645 t. fall to Rheinland-West. 
phalia, 54,059 t. to the Siegerland, Lahn district, and Hesse. 
Nassau, 231,551 t. to the Saar district, Lorraine, and Luxemburg, 
and 57,723 t. to Silesia and Pomerania. 

The situation of the Austro-Hungarian iron market shows g 
further improvement, and there is a little more life stirring in the 
different departments. Consumers think it likely that the present 
quotations will not rule for long, and they therefore purchase 
more freely than they have done for many months, the opinion 
prevailing that at the end of next month a general advance in 
prices will take place. 

Except that for railway material an improving demand was felt, 
no change whatever has taken place on the Belgian iron market 
since previous week. On the whole, prices have perhaps beena 
little less flat. Bars No. 2, for export, have been exceedingly firm 
at 130f. p.t. for heavy orders, while for small contracts 5f. p.t, 
more is generally asked and given. Inland quotations are, as a 
rule, M. 10 p.t. higher. Also in plates and sheets a certain 
stiffness was noticeable quite recently. Only the Company Ongrée 
Marihaye, in order to secure a contract for 3200 t. plates in 
Siemens-Martin steel, have been willing to grant a reduction in 
prices, 

The Belgian coal market appears to be more settled after the 
tenderings for the State railways. Belgian offers were about 5f, 
p.t. lower than in September, 1900; English offers, free Antwerp, 
were about 1°25f. p.t. lower than Belgian offers free at the pit 
mouth. Quotations were:—Best steam coal, 17f. p.t., against 
22-50f. p.t. in September last year ; second sorts, 16f. p.t., against 
21f. p.t.; dry sorts, 13f. p.t., against 17f. p.t. in September, 1900, 

It is reported from Madrid that a syndicate has been formed for 
the purpose of building a large railway and engineering shop that 
would be capable of turning out two to three thousand wagons 
annually. ‘The capital required is estimated at twelve million 


pesetas, 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market remains much the same for all descriptions 
as last week ; tonnage scarce. House coal in good demand, and 
prices for shipment firm. Exports for week ending 23rd were :— 
Coal, foreign, 57,499 tons; coastwise, 16,151 tons. Imports for 
week ending 26th were :—Iron, ore, 7150 tons ; iron pyrites, 1500 
tons ; pig iron, 530 tons ; cement, 550 tons ; pitwood, 4920 loads. 

Coal: Best steam, 14s. to 14s. 6d.; seconds, 13s. ; house coal, 
best, 18s.; dock screenings, 6s.; colliery small, 5s. to 5s. 6d. Pig 
iron: Scotch saneee Te . 5d. to 53s, 5d.; hematite warrants 
57s. 84d. to 57s. 9d.; Middlesbrough, No. 3, 45s. 2d., f.o.b, Cum- 
berland prompt. Iron ore: Rubio, 14s.; Tafna, 14s, 6d. to 15s, 
Steel: Rails—heavy sections—£5 10s. to £5 12s. 6d.; light ditto, 
£6 5s, to £6 7s. 6d. f.o.b.; Bessemer steel tin-plate bars, £4 15s.; 
Siemens steel tin-plate bars, £4 17s. 6d., all delivered in the 
district, cash. Tin-plates: Bessemer steel, coke, 12s, 6d. to 12s. 9d. 
nominal ; Siemens—coke finish—12s. 9d. to 13s. nominal. Pit- 
wood, 17s, 6d. to 18s, London Exchange Telegram: Copper, 
£69 12s, 6d.; Straits tin, £116 10s, Freights: Fairly steady. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


THE Summer Meeting of the Institution of Mechanical Engineers 
will be held in Barrow-in-Furness, and will commence on Tuesday, 
July 30th. Under the auspices of the Worshipful the Mayor, 
Councillor Henry Cook, J.P., a local committee are making the 
necessary arrangements. The engineering directors of Vickers, 
Sons, and Maxim, and of other fees in Barrow and the nei; hbour- 
hood are represented on this committee. The Furness Railway 
Company has offered special facilities to members during the 
visit, including considerable reductions in railway fares. The 
following is an outline draft of the provisional programme at pre- 
sent proposed, subject to revision, 
PROVISIONAL PROGRAMME, 

Monday, July 29th.—Arrival in Barrow. ‘ 

Tuesday, July 30th.—Morning: Reception of the President, 
Mr. William H. Maw, and the Council and members of the Insti- 
tution, in the Town Hall by the Worshipful the Mayor, and the 
members of the Local Committee. Reading and discussion of 
papers. Luncheon in the Town Hall. Afternoon: Visits to the 
marine-engine and ordnance works of Vickers, Sons, and Maxim, 
and to other works in Barrow. E 

Wednesday, July 3lst.—Morning: Reading and discussion of 
papers in the Town Hall. Afternoon: Visits to the naval construc: 
tion works and others in Barrow and the neighbourhood. Even- 
ing: Institution dinner, Town Hall, Barrow. g 

Thursday, August 1st.—Visits to works and excursions to mines. 
Details to be announced later. . 

Friday, August 2nd.—Excursion by the Furness Railway Com- 
pany’s new s,s, Lady Evelyn to Fleetwood and Blackpool. Ex- 
cursion on Lake Windermere. Members may be accompanied by 
ladies on both excursions, 


Tux city of Dunedin can lay claim to the honour of 
being the first to possess an electric tramway in New Zealand. The 
line is straight, measures one and a-half miles, and is constructed 
on the overhead trolley system. The line commenced to work on 
October 23rd last. 
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AUSTRALIAN NOTES. 
(From our own Correspondent.) 


Tax immunity from accidents on the New South 
Wales railways was dispelled by a serious accident 
which occurred to the 5.15 p.m. fast suburban 
train to Hurstville, on the 15th February, he 
which nine passengers were killed and 22 injured. 

Pending an inquiry into the circumstances, the 
accident appears to be inexplicable ; the regular 
train, consisting of six American cars, was being 
hauled by a suburban tank engine, when, just 
after passing through Sydenham Station, where 
the line is straight and on a slightly-falling 

radient, the engine left the rails, dragging the 
first two carriages with it, one of which crashed 
on top of the engine. The remainder of the train 
d on for a short distance until the automatic 
action of the Westinghouse brake pulled it up. 
Professor Warren and Mr. Norman Selfe, 
M. Inst. C.E., have been asked to conduct an 
independent inquiry on the matter. 

It is officially stated that Mr. George Nutt, of 
the London and South-Western Railway, Eng- 
land, bas been appointed chief mechanical 
engineer for the Queensland railways, in suc- 
cession to Mr. W. H. Nisbet, resigned. It will 
be remembered that Mr. Nisbet made some 
startling allegations on the state of the rolling 
stock in his first report, as appears in the Railway 
Commissioner’s report for 1900. It is understood 
that Mr. Nisbet is again taking up the position 
of representative in Australia for the Westing- 
house Brake Company, which he had relinquished 
on taking the above position. 

The value of exports during 1900 from New 
Jealand amounted to £13,051,519, being an 
increase of £1,251,883 on the previous year. 
Imports amounted to £10,646,096, as against 
£8,739,633 in 1899. 

Rates for the carriage of starving stock and of 
fodder to the drought-stricken districtsin Queens- 
land have been further considered ; the Govern- 
ment has decided to increase the rebates to 66% 
per cent. on ordinary rates, so that in future the 
rate will be one-third of the ordinary charge. 
The new rate is to come into operation at once. 


AMERICAN NOTES. 
(From our own Correspondent.) 


New York, March 12th. 

Tue belief exists among banking interests that 
the complete consummation of the great financial 
deals now under way with reference to industrial 
and transportation interests will lay the founda- 
tion of a greater or lesser reactionary movement. 
While this is only a belief, it has many adherents. 
The end is not in sight. Should the Babcock 
Tariff Bill, introduced in Congress February 11th, 
be pressed next winter and a it would 
lessen the advantage d by the great steel 
combinations. The Canadian bounty is stimu- 
lating the production of all iron aad steel pro- 
ducts in Canada. The Dominion Iron and Steel 
Company will turn out upwards of 500,000 tons 
of pig iron per annum, which can compete with 
American pig in all Canadian and foreign markets. 
Eventually Messrs. Morgan and Rockefeller will 
be forced to take the Canadian iron and steel 


interests into account. 

Here are some interesting industrial statistics : 

1899. 1900. 

Tons. Tons. 
Shipments of Lake ore .. 18,251,804 .. 19,059,393 
” coke .. .. 10,129,764 .. 10,166,234 
Production pigiron .. .. 18,620,703 .. 18,789,242 
Consumption pigiron .. 18,779,442 .. 18,177,281 
Unsold stocks pig iron 68,309 .. 446,020 
Imports iron and steel .. 172,774 .. 209,066 
Exports iron and steel .. 942,659 .. 1,154,504 
Imports ore... .. .. «. 647,082 .. 897,792 

Dols, Dols. 


Imports iron and _ steel, 
values.. .. .. 15,800,579 .. 20,443,908 
Exports iron and steel ., 105,690,047 
» anthracite coal .. 1,707,796 .. 1,662,286 
» bituminous coal.. 4,044,854 .. 6,255,038 
locomotives .. .. 8,153 
cen 123,898 .. 124,106 
» «teelcars .. .. 10,500 .. 14,464 


The gross earnings of the Pennsylvania Rail- 
road last year were 172,924,738 dols, Operating 
expenses, 118,849,182 dols.; net earnings, 
54,075,556 dols.; increase over 1899, 20,525,650 
dols.; increase in net earnings, 8,399,844 dols. 

There are no important developments in the 
affairs of the United States Steel Corporation. 
Markets are strong and new requirements are 
springing up daily. Consumers are assured no 
advantage will be taken to run up prices, but 
that assurance is taken with all the salt it will 
carry. Stocks are strong. There is no sign of 
unloading, and the public are taking liberally. 
There were 4894 miles of road built in the United 
States last year by 301 companies, 542 miles in 
Canada by fifteen companies, and 640 miles in 
Mexico by fourteen companies. The gold reserve 
in the Treasury amounts in round figures to 
500,000,000 dols. in gold, of which 000,000 
dols, is represented by certificates. 

Rather than recognise the Anthracite Trades 
Union, the anthracite coal companies have 
announced the continuance of last year’s wages 
another year. The union delegates meet on 
Friday to determine on their course. They 
wanted other matters fixed involving alleged 
abuses. The advance allowed last year was 10 
per cent. 

Great bituminous coal developments are being 
made in West Virginia, where coal is mined from 
5 to 12 cents cheaper than anywhere else through- 
out the world. Wm. Brown, of Glasgow, Scot- 
land, with New York associates, are expending 
200,000 dols. in developing a rich property. A 
list of new companies developing mines in this 
State would fill a column. The State is one 
vast coal bed of exceeding richness. The 
demand for coal is growing, and this State offers 
the most att tive ind + 
, The demand for high-class investment securities 
1s now better than at any former period. The 
demand for money and the falling off in reserves 
has not caused any advance in the rate of 
interest, There is, in fact, a greater demand 
abroad than here, and if this continues it will 
prevent any relief coming to this side, Sales of 


stocks in the New York Exchange since Janu- 
ary Ist, 59,000,000, against 23,000,000 shares 
same time last year. Bond sales reached this 
year 225,000,000 dols., as compared to 106,000,000 
dols, same time last year. 


LAUNCHES AND TRIAL TRIPS, 


ELBA, screw steamer, Lloyd's spar-decked rule ; 
built by, Ropner and Son, Stockton-on-Tees ; to 
the order of, Mr. Jebsen, of Hamburg’; dimen- 
sions, length 363ft., breadth 49ft., depth 29ft. 9in. ; 
to carry, 6200 tons; engines, triple-expansion, 
25in., 42in., 68in., by 45in., pressure 180 lb. ; 
constructed by, Blair and Co,, Limited, Stockton- 
on-Tees ; launch, March 21st. 


METEOR, petroleum steamer ; built by, S. Craggs 
and Sons, Middlesbrough ; to the order of, Rus- 
sian Steam Navigation and Trading Company, of 
Odessa; dimensions, 361ft. long, 47ft. broad, 
30ft. deep ; to carry, 5500 tons ; engines, triple- 
expansion, 35in., 40in., 68in., by 48in., pressure 
180 1b. ; constructed by, Richardsons, Westgarth, 
and Co, Vessel has six large tanks to comply 
with Suez Canal regulations ; launch, March 2ist. 


INDEFICIENTER, single-deck type to Lloyd’s 
highest requirements ; built by, Craig, Taylor, 
and Co., Thornaby-on-Tees; to the order of, 
Messrs. Fratell Gerbay, of Fiume; dimensions, 
299ft. long, 43ft. beam, 21ft. deep; to carry, 
cargo; engines, triple-expansion, 2lin., 35in., 
57in., and 39in. stroke, pressure 1601b.; con- 
structed by, MacCall and Pollock, Sunderland ; 
vessel has telescopic masts for Manchester Ship 
Canal requirements ; launch, March 21st. 


CORNEILLE ; built by, Sir Raylton Dixon and 
Co., Limited; to the order of, The Société 
Générale de Honilles et Aggloniéres, of Paris 
dimensions, 282ft. 8in. long by 40ft. by 20ft. 6in‘ 
moulded ; to carry, over 3000 tons; engines- 
triple-expansion, 20hin., 33in., 56in., by 36in., 
pressure 1601b.; constructed by, Richardsons,. 
Westgarth, and Co., Limited; built to Lloyd’s 
highest class on single-deck rule, with poop, 
bridge, and forecastle ; trial trip, March 22nd. 


Port ANTONIO, twin screw; built by, Sir 
Raylton Dixon and Co., Limited ; to the order 
of, Mr. A. L. Jones, of Elder, Dempster, and Co. ; 
dimensions, 382ft. long, 46ft. 6in. beam, by 
32ft. 74in. deep; to carry, 100 first-class and 50 
second-class passengers ; engines, triple-expan- 
sion, 24in., 38in., 64in., by 45in. stroke, pressure 
180 lb. ; constructed by, Richardsons, Westgarth, 
and Co., Limited ; constructed for West India 
trade, and capable of steaming 15 knots ; launch, 
March 22nd. 


BARWON, single deck, with water ballast ; built 
by, Blyth Shipbuilding Company, Limited; to 
the order of, Huddart, Parker, and Co. Pro- 

rietary, Limited, Melbourne ; dimensions, 337ft. 
ong, 4/ft. beam, and 24ft. 10in. deep; to carry, 
passenger and cargo; engines, triple-expansion ; 
constructed by, Blair and Co., Limited, Stockton- 
on-Tees ; built to Lloyd’s 100 Al class, and to 
pass Board of Trade ; launch, March 22nd. 


POLAMHALL, single-deck type; built by, Ir- 
vine’s Shipbuilding and Dry Docks Company, 
Limited ; to the order of, The West Hartlepool 
Steam Navigation Company, Limited; dimen- 
sions, 360ft., 47ft. 9in., 30ft. 2}in.; to carry, 
cargo; engines, triple-expansion, 25in., 4lin., 
67in., by 45in. stroke, pressure 165 Ib.; con- 
structed by, Richardsons, Westgarth, and Co., 
Limited ; vessel made a mean speed of 12 knots; 
trial trip, March 26th. 


TRADE AND BUSINESS ANNOUNCE- 
MENTS. 

MeERcIER’s PATENTS, LIMITED, are removing to 
new works, viz., 252, Chapel-street, Salford. 

Mr. J. C. SpENcE informs us that he has re- 
moved to West India House, 96, Leadenhall- 
street, London, E.C. 

Mr. Henry A. A. THORN (Charles Lancaster), 
of 151, New Bond-street, W., has been elected a 
director of the Harris Rifle Magazine, Limited. 

HEMINGWAY AND Co., of London, have taken 
into partnership Mr. William Graham Thompson 
—son of Mr. W. F. Thompson—who has been 
actively connected with their business for the 
past ten years. 

THE Haslam Foundry and Engineering Com- 

ny, Limited, Derby, has appointed Mr. C, 
*, Holt, of 70, Drury-buildings, 21, Water-street, 
Liverpool, to be its Liverpool agent for the sale 
of refrigerating and ice-making machinery, &c. 

WE are informed that arrangements have been 
made for the sale of the ‘‘ Cleveland Automatic ” 
in the United Kingdom by Charles Churchill and 
Co., Limited, as sole agents. In this connection 
Churchill and Co. have agreed to maintain a tool- 
making plant for the adoption of English needs. 


CATALOGUES. 


John Spencer, Limited, Globe Tube Works, 
Wednesbury. Price list of tubes and fittings of 
every description for gas, water, steam, &c. 

W. Douglas and Sons, Limited, Putney, 
London. Catalogue of appliances for use by 
bacon curers, in abattoirs and slaughter-houses, 
&e. 

The General Compressed Air House Cleaning 
Company, St. Louis, U.S.A.— This pamphlet 
describes a decidedly novel means for cleaning the 
interiors of houses by compressed air. A portable 
air-compressing plant is taken round in a horse- 
drawn van, and a hose pipe led into the house to 
a cleaning machine, which is applied to the parts 
to be cleansed. For large buildings a permanent 
air-compressing plant may be provided. 


THE Hart AccuUMULATOR CoMPANY, LIMITED, 
Marshgate-lane, Stratford, E., has opened an 
office in Manchester. The address is Temple- 
chambers, 33, Brazennose-street, Manchester. 


THE PATENT JOURNAL. 
Condensed from “The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


18th March, 1901. 


5308. Recorpina VeLocity of Wixp, J. Baxendell and 
F. L. Halliwell, Southport. 

5309. Cookinc UTEnsiLs, W. T. Hall and C. J. Axten, 
London. 

58310. Sares, W. T. Hall and C. J. Axten, 
London. 

5811. Guarp for CrrcuLar Saws, M. Mindelsohn, Bir- 
mingham. 

5812. for Stamps for Cruswinc Quartz, E. 
Allen and Co., Ltd., and A. E. Wells, Sheffield. 

5313. Gurpes for Sawino Macuiygs, T., R.,and W. Lees, 
Manchester. 

5814. ComBinep Kwnapsack and Suretp, J. Friederich, 

mdon. 
5815. A. Schunck, London. 
5316. Carpuretrers for Motors, J. W. Hinchley, 


mdon. 

5817. Stays of Fast-rEED Looms, P. Haythornthwaite, 
Burnley. 

5318. Boor Lasts, W. T. Sears, London. 

5319. Sash and A. V. Campbell, 
London. 

5320. ARBITRATION SampLer for Grain, J. J. Brown, 
London. 

5821. THe IxvisipLe and C. Howes, 
London. 

5322. Ourpoor Szats, J. Nicholson and E. Hargreaves, 
London. 

5823. Apparatus for NauTicaL Purposes, J. T. R. de 
Morley, Baron de Morley, London. 

5324. Permanent Way of Rattways, L. Fauquier, 
London. 

5825. Suirt Currs, K. Ransom, London. 

5326. Bieacninc Process, F. Moll and M. Dickhuth, 


ndon. 

5327. Support for InsurEp J. Haswell, 
maon. 

5328. Swap-sHor Device, W. H. Alexander, 


ndaon. 
5329. Vapour Generators, H. H. Lake.—(B. Rein, 
United States.) 
5330. Gas for Heatinc Purposss, &c., G. Delin, 


London. 

5881. Stocks of Frrg-arms, H. W. Gabbett-Fairfaz, 
London. 

5332. ELECTRO-THERAPEUTIC Apparatus, A. W. Court- 
ney, London. 

5333. Cuarrs, &c., A. Rawson and J. C. Hubbard, 
London 

5834. Hatcsets, C. Bourdon, London. 

5335. Spgep Gzarine for Bicycies, A. Didierjean, 
London. 

5836. Packina Susstance, J. Stocker and H. Zander, 
Liverpool. 

5337. Game, W. P. Thompson.—(d. Wasmuth, Ge~ 
many.) 

5338. Musicat Instrument, W. P. Thompson.—(A. 
Wasmuth, Germany.) 

5339. Loom Takg-up Mortons, A. Fish and J. Graham, 
Manchester. 

5840. Preumatic Tires, A. J. Boult.—(H. Downing and 
H. J. G. Voss, Denmark.) 

5341. Furnacgs for Sream Borrers, R. Gosling, 


ndon. 

5342. Bett Suirrers, The New Taite-Howard Pneu- 
matic Tool Company, Limited, and W. Carr, 

mdon. 

5843. Actuatine ELectric Suppiy Systems, A. Wright 
and The Reason Manufacturing Company, Limited, 
London. 

5344. TreaTinc Mrivneras, J. F. Webb, J. E. Lilley, 
and J. Chapman, London. 

5845. Construction of Furnace Bars, J. V. Machov- 
sky, London. 

5346. Catcintnc Cement, B. B. Lathbury and H. 8. 
Spackman, London. 

5347. Speep Gearinc, W. L. Judson, 
London. 

5348. AvToMaTic Fire ALARM Apparatus, W.S. Lewis, 
London. 

5349. Batt Castors, A. W. Holloway, London. 

5350. INkweLLs, R. Walker and J. Smith, London. 

5351. Pweumatic Hammers, J. Béché, London. 

5352. IncanpEscent Bopies for Gas Licutine, K. 
Schultze, London. 

58538. Automatic Separator, W. J. W. Stedham, 
London. 

5354. G. Roth, London. 

5355. TOBE-TAPERING Macuines, A. M. Reynolds, 
London. 

5856. Fitms, E. 8. Shepherd and C. 
Jones, London. 

5857. Rotiinc Mitts, E. W. Hopkins, London. 

5358. Datinc Stamps, A. J. Boult.—(P. 4. J. Gasse, 


France.) 

5359. Dygs, H. H. Lake.—(Chemical Works formerly 
Sandoz, Switzerland.) 

5860. ScrEENING CRUsHED W. McDermott, 
London. 

5361. Exastic Tires, J. Baier and E. Clark, London. 

5362. Sure.ps, C. L. W. FitzGerald, London. 

5363. CoLouRING Matrers, A. G. Green, A. Meyenberg, 
and the Clayton Aniline Company, Limited, 
London. 

5864. Apparatus for Wrapprnc Topacco, W. Rose, 
London. 

5865. Manuracture of Lacs, J. Cuthbertson and J. 
E. Dudson, London. 


14th March, 1901. 


Merauic Vent Pec, J. Smythe, Martham, Nor- 
folk. 

5867. Brake for Ventcies, A. Bailie, London. 

53868. VeLocrpepEs, T. F. , London. 

5369. Box Srapie, E. J. Goodwin, New Brompton, 


Kent. 
-— Door Rest, E. J. Goodwin, New Brompton, 
ent. 


5871. Frrepiaces, T. Taylor, Manchester. 

5872. Feep-waTEeR Fitters, H. B. Watson and T. C. 
Billetop, Liverpool. 

5873. SypHon Cisterns, M. J. Adams, Leeds. 

5874. Coatine to PREvENT Corrosion in STEAMSHIPS, 
W. Briggs and Sons, Limited, Dundee. 

5875. AncHors, A. W. and C. Baxter, St. Leonards-on- 


Sea. 

5376. Derricks, S. Shotton, Newcastle-on Tyne. 

5877. Wasuine Macarygs, J. M. Sellers, Keighley. 

5878. Fires, L. M. Stewart. Bradford. 

5379. Letter Boxsgs, J. Jackson, Manchester. 

5880. Fire Licurers, A. F. Hall, Manchester. 

5381. Door Sprine, F. H. Cartland, Birmingham. 

5882. Games, R. J. Smillie, G we 

5383. UMBRELLA Stanp, S. W. Glover, West Didsbury, 
near Manchester. 

5884. WATER-DRIVEN CENTRIFUGAL Macuinegs, J. W. 
Macfarlane, Glasgow. 

5385. CaRDBOARD Boxes, A. H. Pass and A. Smail, 
Birmingham. 

5886. Fotp1ne Pras, R. J. L. Mansell, Birmingham. 

5887. Aso Guarps, J. R. Crosthwaite, Stockton-on- 


ees. 

5888. Appiication of to Fitters, T. 8. 
McCallum, Manchester. 

5889. Fasteners for TrrE Covers, W. H. Moss, Bir- 
mingham. 

5390. Cycies, W. Watt, Glasgow. 

5391. Switcn for Lame Howpgrs, J. H. Bosworth and 
G. Major, Birmingham. 


58392. Wueets for Cyrcies, W. C. Morton, Barnes, 

5398. Wixcues, T. Archer, Newcastle-upon-Tyne. 

5394. Fisnine Regis, 8 Allcock, Redditch. 

5895. MecuanicaL Lear Turner for Music, E. Guil- 
min, London. 

5396. Paessinc and Mou.pine W. Haley, 
Bradford, 

5397. InreRNAL Compustion Motors, W. J. Cross’ey 
and A. V. Coster, Manchester. 

5398. INTERNAL CompusTion Motors, W. J. Crossley 
and J. Atkinson, Manchester. 

5399. Enve.topgs, A. H. Allen.—(C. W. Allen, United 
States.) 

5400. Temporary Binper for Booxs, R. R. Kidson, 
London. 

5401. ArtiriciaL Fires, J. T. Emery, 

mdon. 

5402. Evecrric Lamps, R. H. Best, London. 

5403. Fenpers, B. Harrison, London. 

5404. So.tpirrEp Spirit, R. C. Wild, London. 

5405. Game Recorper, G. F. Stannus, Manchester. 

5406. Foop Propucts, J. H. Hooker, Buckingham. 

5407. Osrarntne Puotroorapus, G. A. Hide, London. 

5408. Cire for the Lasnes of Wuips, C. G. Taylor and 
H. J. Warner, London. 

5409. Ratsinc or Lowerinc Heavy Boptes, R. Morasso 


mdon. 

5410. Skips, R. Morasso, London. 

5411. Execrric Measurinc Apparatus, R. Ziegen- 
berg, London. 

5412. Reapinc Macuines, L. M. Jones, C. McLeod 
and W. J. Clokey, London. 

5413. Generator, G. Earl-Adams, London. 

5414 Gear for Cycigs, H. R. P. Narik, London. 

5415. Lueeace Lasgts, H. 8. T. Biscoe, London. 

5416. Pianinc J. E. Mathewson, 

mdon. 

5417. AUTOMATIC MaGaZzINE Fire-aRos, H. W. Holland 
and T. Woodward, London. 

5418. Guw Mountinos, A. Welin, London. 

5419. Feepine Baas, F. Green, London. 

5420. Toy Roor, M. Mackensen, London. 

5421. ELecrricaL Rerormers, A. Nodon, London. 

5422. CIGARETTE Wrappers, A. Wictorsohn, London. 

5423. Srgam Heatinc Apparatus, L. Leibow and 8. 
Maitinsky, London. 

5424. Encines, G. G. M. Hardingham.—(F. H. Tr.vi- 
thick, Egypt.) 

5425. Corrin Hanpigs, Ingall, Parsons, Clive, and Co., 
Limited, and S. Wood, London. 

5426. VentiLatinc Cow s, W. Pike, London. 

5427. Apparatus for E.ectric CaBies, H. W. Dover, 
London. 

5428. ScaFFoLpinG, F. M. David, London. 

5429. Topacco Pipss, A. Harris, London. 

5430. ALaras, T. W. Skinner, London. 

5431. Sprine Seats for Carriaces, W. 
McLaren, London. 

5432. Apparatus for SeparatTinc Leaves, L. P. 
Whitaker, London. 

5433. Trucks for TransporTinc Bricks, R. Linde- 
mann, London. 

5434. Srurrinc-Boxgs, H. L. Slater, F. Willis, and J. 
T. Penman, London. 

5485. Sream Encrvegs, H. L. Slater, F. Willis, and J. 
T. Penman, London. 

5436. PermMaNEeNT Ways, G. Hughes.—(L. M. D’Jeysea, 
India. 

5437. for Carrots, H. Sandtfuss 
and H. Sturm, London. 

5438. Cameras, H. E. Hickox and F. A. Phillips, 
London. 

5439. Rirtes, T. A. Fidjeland and J. A. Schwartz, 
London. 

5440. Process for TreaTinc Ores, A. 8S. Plews, 
London. 

5441. Rartway Sp1xgs, E. Shore, Liverpool. 

5442. Poratozs, H. L. Manson and J, 
Kamphues. Liverpool. 

5443. Boots for Bunions, J. L. Dillon, Birmingham. 

5444. Goops-HOLDING ARRANGEMENT, R. Simon, 
London. 

5445. E. Huber, London. 

5446. AppaRATus for AppLyina Tikes, J. G. Webb. 
London. 

5447. Imptement for Cieaninc Borter Tupes, J. 
Eisele, London. 

5448. Apparatus for ConTROLLING F.uvins, J. Graham, 

mdon. 

5449. Unpercrounp Conpurts, G. Wilkinson, London. 

5450. F. Cancalon, London. 

5451. Prorecrion of Vessexs, J. E. Howard, London. 
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5452. ELECTRICALLY-HEATED Rap1aTors, W. H. Milnes, 
London. 

5458. Braces, H. R. Owen, St. Leonards-on-Sea. 

5454. Suspenpinc Trousers, E. M. Molyneux, Liver- 


1. 
5455. Motstentno J. T. Leighton, Edinburgh. 
5456. PARLOUR-SKITTLE TABLES, A. Wallbank, Stoke-on- 


Trent. 

5457. Button Fastener for Boots, A. A. Brockett, 
London. 

5458. MecHanicaL Toy, R. J. C. Collins, London. 

5459. Rartway Pornt Levers, H. Snell, Bristol. 

5460. PRE-PAYMENT Merers, J. Finlayson and W. Scott, 
Glasgow. 

5461. ANTI-FRICTION WHEELS, F. P. Vaughan, Kingston- 
on-Thames. 

5462. Repressor, T. Broadfoot, Kingston-on-Thames. 

5463. Lirg-BELts, J. J. McGee, W. H. Serviss, and A. 
P. Zoller, Kingston-on-Thames. 

5464. OVEREEAD ConpDuctTors, H. H. Halland G. Smith, 
Manchester. 

5465. Doveu, J. Hailwood, Manchester. 

5466. UNBURSTABLE WIRE-BOUND Rive,” J. H. Hea- 
word and G. L. Hulme, Manchester. 

5467. Stzam GENERATORS, J. Murrie, Glasgow. 

5468. Mrcuanism for WasHinc Macuings, H. B. 
Summerscales, Keighley. 

5469. CoupLinG VEHICLES, J. E. Slack and J. T. Simpson, 
Manchester. 

5470. CARBURETTERS for Encines, R. W. Buttemer, 
Godalming. 

5471. Cycte Pumps, W. Corah, jun., J. 
Corah, and J. G. Bushell, Birmin; 

5472. Hotper for NeEDLEWoRK, A. S. Dixon, 
Keighley. 

5478. Grippine Device, A. W. Turner and W. Bowen, 
Birmingham. 

5474. CoIN-FREED Apparatus, E. A. Jeffreys, Bir- 


mingham. 

5475. Footpath TroucH, A. D. Pogson, Bilstcn, 
Staffs. 

5476. Device for StartTinc E. K. Dutton, 


Harrogate. 
5477. Curtine orF Execrric Currents, J. E. Hill, 
Halifax. 
5478. Mettinc Furnace, F. H. Cartland, Birmirg- 


ham. 

5479. Wasu Paixs, F. E. Libenow, Vancouver, British 
Columbia. 

5480. Fotpinc Macuing, A. Kinghorn, Todmorden, 
Yorks. 

5481. Fotprne and PortaBLE T. Catlow, 
Burnley. 

5482. Poutrry Rearers, W. 8. Dimes, Blackawton, 
De 


von. 

5488. Rock Dritts, The Gardner Electric Drill and 
Hammer Company, Limited.—(Z. T. Sicka, United 
States. 

5484. een Daitts, The Gardner Electric Drill and 
Hammer Company, Limited.—(L. 7. Sicka, United 


States.) 
5485. Dry Seat for Tramcars, &c., T. I. Newton, 


ndon. 
5486. Hotpine Suesp, G. ter Heggen and H. 8. Ladell, 

Birmingham. 
5487. Evectric Heatine Apparatus, F, W. Schindler, 


London. 
5488. ELecrric Bett Pusues, J. 8. Ross, Glasgow. 
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5489. E_ecrric Tramways, F. G. Sealy, London. 

5490. Lusricarors, C. R. Boult, London. 

Bippart, Griscom, and Osborn, New 

ork. 

5492. Propuctne FormaLptuybe Gas, B. J. B. Mills. 
—(&. D, Taylor Company, United States.) 

5498. CARPET-BEATING Macuing, H. Pinkwarth, 
London. 

£494. Drinxine Hory, C. M. Cohr, London. 

5495. Inorgasine Ark Suppty of Furnaces, W. H. 
Humphreys, Liverpool. 

5496. Mrrers, E. Batault, London. 

£497. Sprine Toots Curtivators, L. M. Jones and C. 
McLeod, London. 

5498. Draveur Appiiances, G. Westinghouse, 


ion. 

5499. Draw Gear and Burrine Apparatus, G. Westing- 
house, London. 

Mozxt and Frame. P. Hill, Sur- 

m. 

5501. for Poonocrapas, A. Durant and O. 
Buequet, London. 

5502. PHotocRapaic DgevELOPER C. D. Abel.— 
(Actiengesellschaft fiir Anilin- Fabrikation, Germany.) 

5508. Movine Panoramas, A. P. L. Francovitch and 
A. Gadan, London. 

5504. Fasrentnes for Casgs, H. Sutton, 
London. 

5505. Prrumatic Tires, W. Howard, London. 

5506. OpgraTinc MecuaNnism for Trap-poors, G. 
Bickelhauet, London. 

5507. Passenorr Sicnats in Trarys, H. E. Gresham, 
Manchester. 

5508. VessEts for Containixc Liquips, J. P. A. E. H. 
Chaumont and L. J. Tardy, London. 

5509. Dryinc R. Axer, London. 

5510. Commutator Brusugs, R. Lundell, London. 

5511. Motor Veutcues, P. I. Viel, London. 

5512. Mar Marxino Macuines, A. J. Boult.—(E. L. 
Thurston, United States.) 

5518. Treatment of Woop for Firggproorinc, H. 
Higgins, London. 

5514. CLEANSING Hypravutic Marys, J. Jackson, 
London. 

5515. Extincutsarsc Fires, F. Shuman, London. 

5516. Fasrics, C. Danilevsky, S. Tour- 
chanioff, A. Danilevsky, ard V. Timanoff, London. 

Trees, A. Redell.—(/. Hair, New Zea- 


land.) 

5518. Maxine Boots, T. Cowburn and H. D. Richard- 
son, London. 

5519. Apparatus for PLayrse Gotr, W. H. Booth, 


5520. Avparatus for Treatinc Orgs, A. 8S. Plews, 
on. 


5521. APPLYING ORNAMENTATIONS to Fasrics, E. Sil- 
berstern, Liverpool. 

5522. Tramcars, W. P. Thompson.—(The Vereinigte 
Maschinenfabrik Augsburg und Maschinenbaugesell- 
schaft Niirnberg, A.G., Germany.) 

5523. Frames for Ratmmway Cars, W. P. Thomp- 
son.—({The Vereinigte Masrhinenfabrik Augsburg und 
Maschinenbaugesellschaft, Niirnberg, Germany.) 

5524. Exp.osion Motors, F. Baltzinger, London. 

5525. _Maxina Foop Preparations, H. Popper, 
London. 

5526. Exernes, W. M. Smith, London. 

5527. Steam Generators, W. Morgans, London. 

5523, TeLecrapny, J. R. Milnes, London. 

5529. Fitrerinc Marteriacs, K. Enzinger, London. 

. Teapots, J. A. Marshall, London. 

5531. Dancrse Ficure for Exursirinc, P. Scholz, 
London. 

5532. Umprecta Sticks, J. Lewy and C. Laube, 
London. 

5588. Protectinc Drivine Be ts, F. Wa’khoff, 

5534. Locks, H. Ltibbert, London. 

5535. Swacrs for WiRE-wELDING Macutings, G. von 
Liisskind, Lond »n. 
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5536. Ketries, A. Hateley, Birmingham. 

5537. ApJusTABLE SHORE or Nipper, W. Mitchell, 
Southampton. 

5538. Brake for Bicycies, G. B. Barham, North- 
ampton. 

5589. Fixrsc States to Brooms, T. Williams, Wolver- 
ampton. 

5540. GLtove Artacuments, G. F. Bevan, Swansea. 

5541. Fitter Presses, R. J. C. Collins, London. 

5542. Tro_iey-wire Guarps, J. T. Pearson, Burnley. 

5543. TosoLar Siipine Frame, G. W. and W. Mottram, 
Wadsley Bridge. 

5544. Soap-stampInc Macuingery, C. J. D. and R. 
Dodwell, Liverpool. 

5545. Gotr Ciuss, C. 8. Whittet, Glasgow. 

5546. Gas-HEaTED Stoves, E. W. T. Richmond, Liver- 


pool. 
5547. Execrric Rartways and Tramways, J. Milnes, 
Liverpool. 

5548. GRILLS et Gas Stoves, J. W. B. Wright and H. 


5549. for Vaccrnation Sores, T. G. Richmond, 
Bridge of Earn, N.B. 

5550. Lirgevarp for Tramcars, J. A. Stockdale, 
Stockton-on-Tees. 

5551. Mica Curmngys for Gas Burners, S. W. Eales, 
Birmingham. 

5552. PortaBie Staces, W. Green, Halifax. 

5558. Opgratine PLatrorms for Hoists, B. G. Smith, 
Halifax. 

5554. Dress Cup for Cycuists, E. M. Farnworth, Man- 


ester. 
= Crowns to Teretu, P. Headridge, Man- 
chester. 
5556. Kit for Drytva Bricks, J. W. Brookes and A. 
Barnes, Birmingham. 
5557. Forcrne Pump, F. W. Armitage and H. Hebden, 


iB. 
5558. Razors, H. Steverson, Sheffield. 
5559. Evaporators, R. A. Sloan.—(W. H. Martin, 
Holland.) 
5560. Excecrric Switch, C. M. Dorman and R. A. 
Smith, Manchester. 
5561. Hus for TraicycLe Wagers, A. Shearman, Bir- 


mingham. 

5562. Curtisc Out Troiiey Wires, J. W. Donaldson, 
Manchester. 

5568. Water-tuse Steam Generators, J. W. Donald- 
son, Manchester. 

5564. Hat-prns, E. Johnson, Glasgow. 

5565. Worxmen’s Breaxrast Cans, G. Hunter, Man- 


chester. 
5566. “Tae New Norse,” W. Zettevitz, Liver- 


pool. 

5567. Or Exorygs, G. C. Bingham, Norwich. 

5568. CENTRIFUGAL SxpaRaTors, J. I. Friedrich, 
London. 

5569. Mats, R. C. Watkins, London. 

5570. E.zectrropes for ELectric Arc Lamps, C. A. Lee, 


London. 
5571. ILLumInant Surraces, C. M. Rowley, 


on. 
5572. Fewpers, E. J. Hardy, Birmingham. 
5578. Dry TramcaR and GaRpEN Szat, P. Fielding, 
London. 
5574. [npIA-RUBBER TirEs, G. Spencer, Manchester. 
5575, Pweumatic RatLway Sienat.ine, F.L. Dodgson, 
London. 
5576. ANTI-FouLING Compositions, J. C. Robinson, 
on. 


London. 
5577. Rowsixe Brock, G. C. L. Weguelin, London. 
5578. InwaLaTion Devices, E. Ménier, 


London. 

5579. Lusricators, R. Ackers, Manchester. 

5580. Dyesturrs, R. B. Ransford.—({Z. Cassella and 
Co., Germany.) 

5581. Typewriters, W. J. Potter and N.S. A. R. Khan, 
8. Bahadur, London. 

5582. Brypine Booxs, G. Hayes and G. J. Emery, 
London. 

5583. Fisn-piatTes, G, 8. Marple, R. Gillott, and D. 
Nicholson, London. 


5984. Door Hanpigs, A. J. Boult.—(M. 
Ledermann, Germany.) 

5585. Saraty Device for Motor Veuicurs, V. Huberti, 
London. 

5586. Morive-powgr Enoings, G. W. Johnson, — 
(Société Anonyme des Btablissements Weyher et Riche- 
moad, France.) 

5587. Fite and Rasp-cutrina Macurygs, J. Greene, 
London. 

5588. Org Stamp Batrerigs, R. Lea, London. 

5589. Evectric A. Muirhead, London. 

5590. Recepracies for Oms and Liqurps, J. Storer, 


London. 

5591. Denrat ArrticuLators, W. A. E. Graham, 
London. 

5592. Manuracturinc Fitaments, W. L. Voelker, 
London. 

55938. MECHANICALLY-PROPELLED VEHICLEs, A. J. Win- 
ship, London. 

55%. Riprine Sappies for Horse-racine, H. S. 8. 
McCalla, London. 

5595. MERRY-Go-ROUNDS, H. Sellers, London. 

5596. E_ectro.ysis of Catoripes of Merats, G. J. 
Atkins, London. 

5597. Ventitators, W. Davis, London. 

5593. Evectric lamps, M. Katser, London. 

5599. FrstsHinc Macuine for Boots and Sxogs, 8. 
Hodges, London. 

5600. Mecuanism for Sounpine Bg J. T. Williams, 
London. 

5601. Wire Ropgs, A. Latch and T. C. Batche‘or, 
London. 

5602. Kerrie, J. Davis, London. 

5603. Prorectors for the Points of Provgectiugs, R. A. 
Hadfield, London. 

5604. Crane Gear, H. H. Mactaggart and R. G. Scott, 
Edinburgh. 
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5505. Magic Lanterns, O. Schilzig.—(4. VF. Cristiani- 
Mayall, France.) 
5606. Manuracture of Borax Nitrates, W. Newton, 


Lon 

5607. Train Lavatory Tanks, F. O. Gaulke 
and G. A. J. Schott, Bradford. 

5€08. Strargecic Game for BILLIARD E. Bottle, 
London. 

5€09. for Printinc Macuings, W. H. 
Clegg, Burnley. 

5610. MatcH-BoxEs, J. F. Gowans, West Kirby, 
Cheshire. 

5611. Water Borris, W. H. and B. H. Jones, Wolver- 
hampton. 

5612 Manursg, A. Hartley, Emsworth, Hants. 

5613. Fespinc Mareriat into Carpinc MACHINEs, 
Lord Brothers, Limited, W. Lord, and F. Woodhead, 
Manchester. 

5614. Camera, E. 8. Jordan, Worthing. 

5615. Lockie Jornts of Lanpine Net, A. J. Simpson, 
Redditch. 

5616. Connections, J. V. Cavell, Bristol. 

5617. EARTHENWARE Pips Joint, P. O. Fell, Norwich. 

5618. Cover C. H. Thomas, New- 
port, Mon. 

5619. CopyHoLpERs for Typists, J. Richardson, Liver- 


pool. 

5620. Lame Buryers, F. R. Baker, L. and A. Myers, 
Birming 

5621. Curtain Povgs, R. Scott, Edinburzb. 

5622. Cammnzy Top, C. J. Davies, Great Grimsby. 

5623. Waterproor Bopy Coverines, J. M l, 
Glasgow. 

5624. AvToMOBILES, J. W. Roebuck, Coventry. 

5625. Lirtinc Motions of DovBLine Macutnes, E. 
and S. Tweedale, J. Smalley, Lancaster. 

5626. Sprinc Press, A. Mitchell, St. Peter-Port, 
Guernsey. 

5627. Srurrinc Mareriat for J. Lind, 
Liverpool. 

5628. Bonn, J. W. Sheperdsor, 
Leeds. 


5629. Suip’s Stzerine Gear, E. D. and F. Figari, New- 
castle-on-Tyne. 

5630. Pweumatic OpstRuction Remover for TRaMcaRs, 
8. Andrews, Birmingham. 

5631. Starcuine L. Hoffmann, Berlin. 

5632. MouLpINe Provecti_es, A. J. Astbury, Smeth- 
wick, near Birminghain. 

5633. Cask, A. Ecker, Charlottenburg, near Berlin. 

5634. Apparatus for Drawinc Orr Beer, A. Ecker, 
Charlottenburg, near Berlin. 

5635. Macuinge for Cutrinc Cicar Enps, A. Ecker, 
Berlin. 

5636. Horsesnor, F. J. Jelly and J. J. 
Gazzard, London. 

5637. Moutpine Pari for the Sgasipz, W. Heading, 
Blackburn, 

5633. Stup Securer, R. 8. Provis and E. C. Squires, 
Manchester. 

5639. Point for Tram Ratts, F. P. Munday, G. Cook, 
and W. B. Rock, London. 

5640. Enorne Vatvss, D. Joy, London. 

5641. Suspenpers for Gas Lamps, T. R. Voce, Bir- 
mingham. 

5642. Horstrsc Putters, 8. Holmes and R. Bradley, 
London. 

5643. WaTER-powEeR Morors, G. Greser, N. Stahl, and 
W. Zeitler, Manchester. 

5644. Dorrinc-In Sprnninc Macurvery, A. H. Illing- 
worth, London. 

5645. Curmyeys, G. Drtick, London. 

5646. Dirt-proor ScREWING Macnive Riva, G. Ottino, 
London. 

5637. InsurRance Macuineg, A. H. Thompson and 8. T. 
Holt, London. 

5648. Surrts, W. C. Adamson, London. 

5649. Ecevator Frames, L. M. Jones, C. McLeod, and 
W. J. Clokey, London. ’ 

5650. ANNULAR Pomp VaLves, J. Imray.—(C. Gronert, 


Germany. 

5651. Startinc Gear for Pumps, J. Imray.—(C. Gronert, 
Germany.) 

5652. ANNULAR VaLvEs, J. Imray.—(C. Gronert, Ger- 


many.) 

5658. Puriryinc Ferep-water, J. B. Lemaire- 
Destombes, London. 

5654. Dvesturrs, C. D. Abel.—(Actien-Geacllschaft 
Siir Anilin-Fabrikation, Germany.) 

Macuings, F. T. Konitzer, 


n. 

5656. SzaLinc Jars, G. Tabor and L. A. Bonnamy, 
London. 

5657. Pzc, D. U. Vinell, London. 

5658. EXTINGUISHING LocomoTIVE Sparks, J. Dowling, 
London. 

5659. Compinep and Toy, W. G. Honey, 
London. 

5660. Rico1ne for P. J. Macdonald, London. 

5661. Manuracture of Cutorine, &c., G. J. Atkins, 
London. 

5662. ELrectric Heaters, A. R. Leask and P. M. Bellis, 
London. 

5668. Apparatus for Supr.yina W. Staples, 
London. - 

5664. Pweumatic Tires for Venicies, A. T. Collier, 
London. 

5665. Automatic Rotary Srgep Inpicators, H. Dahl, 
London. 

5666. Starr-Rop T. Nelson, London. 

5667. UMBRELLA Runners, A. Kortenbach and K. 
Worring, London. 

5668. Manurg Disrrisvtor, J. P. Coultas, London. 

SIGNALLING, F. L. Dodgson, 

on. 

5670. Gratz, F, Kaczynski, 8. Srudak, and W. Lipin- 

5671. Faiction W. P. Thompson. A. 
Smith, United States.) 

5672. Macuine for Maxinc Paper Baas, O. Heseer, 
Liverpool. 

5673. ARTIFICIAL Fret, M. Smith and C. Yapp, Liver- 


1. 
Mecuantcat Stoxers, E. Bennis, Manchester. 


5675. Fituinc Borries, W. P. Thompson.—(J. 7. 
Irvin, New South Wales.) 

5676. VentcLe J. H. Judge, London. 

77. Vatves for Steam Enorines, G. R. Elliott, 
London. 

5678. Apparatus for Arr, G. Richter, 
London. 

5679. Foupina Bxpstgaps, V. Van den Clooster, 
London. 

5680. Inpicatinc Water Levet in Borugrs, G. Calvi, 
London. 

5681. Lirrmna Jacks, E. Deville, London. 

5682, Scaies, H, H. Lake.—(F. C. Osborn 
Company, United States ) 

5683. Siippers for Use in the Army, H. J. Craufurd, 
London. 

5684. ALUMINIUM Wetpino, 8S. O. Cowper - Coles, 
London. 

5685. Supports for VeLoctrepe Brarines, C. W. Mar- 
fell, London. 

386. Ling-THROWING Apparatus, W. Schermuly, 
London. 

5687. Inkstanpbs, W. S. Russell, London. 

5688. Borris, W. S. Russell, London. 

5689. Puriryina Gas, 8. Danner and G. Kubelka, 
London. 

5690. Braxgs, W. Cherbuliez, London. 

5591. Speep Governors, J T. Rossiter, London. 

5692. Vatve Gear, J. Y. Johnson. — (The Société 
Anonyme des Etablissements Weyher et Richemond, 
France ) 

5698. Recovery of Copper, D. McKechnie 
and The United Alkali Company, Limited, London. 

5694. Toy Rockers, G. 8. Kerr, London. 

5695. Spanners, W. O. Woods, London. 

5696. Furnaces for Stgam Generators, T. Clarkson, 


mdon. 

5697 Sarety Device for Ventcies, C. H. A. Meyer, 
London. 

5698. VecETABLE Foop Compounps, J. H. Kellogg, 
London. 

5699. RarLway Venice Burrers, G. L. Sandberg, 
Londen. 

5700. Evecrric Ciocks, J. Piéschl and J. M. Gautsch, 
London. 
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5701. Moror Cars, C. M. Johnson, Reigate, Surrey. 
5702. for the of Rugvumatism, J. L Lebeau, 


ndon. 
5703. Linen Corr Proractor,” E. G. Boys, 
London. 
5704. Riw Brakes for Cycigs, A. Sharp, 
ndon. 
5705. Om Compustion W. Shone, Ches‘er. 
5706. Winpow-BLinp Fittines, H. W. Barton, London. 
5707. Armour, C. A. Stevenson, Edinburgh. 
5708. THeopo.ites, J. T. Dawes, Liverpool. 
5709. Apvertisinc Cross Puzzix, R. D. Kay and J. J. 
McDowall, Birmingham. 
710. Miners’ Picks, G. 8S. Waterfall and C. H. Woods, 
Sheffield. 
5711. SHoes of Horses, A. W. Turner and J. H. Birch, 
Birmingham. 
5712. Worn-out Fires, F. Rowley, Man- 
chester. 
5713. EvecrricaL Swircnes, H. and R. Lomax and J. 
Tomlinson, Manchester. 
5714. Hanp-rep Arc Lamps, G. Smith and H. H. Hall, 
Manchester. 
5715. Sparcer, J. Heaton, Newcastle-on-Tyne. 
5716. Fastener for Brusues, 8. Appleton, Liverpool. 
5717. Bopxtny, 8. E. Massey, Manchester. 
5718. Macuryg for Markine Layp, J. Downs, Glasgow. 
5719. SELF-LUBRICATION of SpinpiEs, T. B. and F. E. 
Birkby, Liversedge, Yorks. 
5720. GotF Ciuss, A. Mackintosh and J. Buchanan, 


mdon. 
5721. Metay Bars, C. and G. B. Taylor, Birmingham. 
5722. Cuvucks, C. and G. B. Taylor, Birmingham. 
5723. Se_r-actina Apparatus for Pyev- 
matic Tings, &c., T. Mitchell and A. W. Mackenzie, 


5724. Propuctno Hicu-pressure Gases, P. F. Mac- 
callam, Dumbarton. 

5725. Sgats for Ovrpoor Usg, W. McNidder and 8. 
Dallas, jun., Glasgow. 

726. WAXED-THREAD Sewinc Macnines, The Singer 

Manufacturing Company and P, Shatford, Glasgow. 

5727. INTERNAL Botte Stoppsrs, R. Foote, Liverpool. 

5728. CHANGING ILLUMINATED ADVERTISEMENTS, P. 
Mushet and C. P. Eggar, Gl: Ww. 

729. Hanpies for Fryinc-pans, E. Stevens, Bir- 

mingham., 

5730. Covers for Gas Puririers, F. 8. Cripps, London. 

5731. Feepinc Meta to BLockina Presses, A. Bean, 
Guildford. 

5732. ComBtNaTION Hay and Straw Brypgr, W. Mason, 
Cirencester. 

5733. The Bath Cabinet Makers’ 
Company, Limited, Bath. 

5734. Manvuracture of Viscose, A. Fielding, Man- 
chester. 

5735. Cigar and CicaretTe Howpers, V. Griffiths and 
C. Foster, Birmingham. 

5736. Settine of Diamonps, J. T. Pearson, Burnley. 

5737. LauncHING Boats, L. Jobnston, Newcastle-on- 


Tyne. 
5738. Packina Tea, &c., W. Bailie.—(S. M. Bailie, 


‘ndia. 
5739. Tings, O. G. Moseley and B. Blundstone, Man- 
chester. 
5740. Preventina Exp.iosion of Frivuips, Timar, 
iverpool. 
5741. Ivwavers, J. B. Sloane, Glasgow. 
5742. Device for Generatine Heat, R. Hanson, Work- 


gton. 

with INTERCHANGEABLE C. Kiel, 
rlin. 

5744. MANUFACTURING PrinTING BLocks, E. Albert, 


ndaon. 

5745. Cain, B. Schmitz, Cologne, Germany. 

5744. Pans, N. N. Shaw, London. 

5747. Srraw-TRusseER Macuines, W. C. Mitchell, 
London. 

5748. Structurgs for Larues, 8S. E. Page.— 
(The Universtl Metal Lathe and Patent Company, 
United States.) 

5749. Strut Backs for Picture Frames, C. E. Willson, 


SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 


662,446, Extension Tasie, J. 7. Za Turno, Com- 
merce, Mo.—Filed February 27th, 1900. 
Claim.—An extension table, comprising two sep.- 
rable connections, arms pivoted to swing in the arc of 
acircle at the central portion of the table and carrying 


662446 


auxiliary leaves rigid with the table arms, so as to be 
capable of moving from an inclined: position to a hori- 
zontal position, means for moving said leaves into 
position as the table sections are moved apart, a lock- 


ing device for locking the sections in position when 


the table is closed or extended by one or a 

leaves, the said locking device ‘comprising at of 
rail secured to one of the table sections, 9 bolt Pid 
engaging the notches in the rail, a spring carr Wed 
said bolt at its free end and secured at the other” ns 
to the other table section, and a spring-pressed bis 
under the control of the operator, and having a wed 
at one end adapted to slide under the free end of th 
spring to work the said bolt, substantially as sho o 
and described, =e 


662,578. Compounp Lecomorive Exoryg, W. M 
Smith, Newcastle-upon-Tyne, England.— Filed 
ary 6th, 1899. 

Claim.—(1) In @ compound locomotive engine, ¢) 
combination of a high-pressure cylinder, two low-pres. 

sure cylinders arranged one at each end of said hi; ‘i 

pressure cylinder, a receiver forming the exhenes 

chamber of the high-pressure cylinder together with 
the steam chests of the two low-pressure cylinders. 
said receiver being located between the low-pressun, 
cylinders and extending around the sides and bottom 
of the high-pressure cylinder, cylindrical valve Seats 
located in said receiver and having ports communicat. 
ing with passages leading to the respective ends of 
said cylinder, a pair of connected piston-valves 
arranged to work in said valve seats and contro] said 

additional passages forming communication 

tween said receiver and the ends of the high- 
pressure cylinder, and non-return valves located in 
said passages adapted to close the latter during the 
normal compound working of the engine and each 


(662378) 


adapted to open the passage in which it is located 
when the pressure in the receiver exceeds the pressure 
in the corresponding end of the high-pressure 
cylinder, substantially as described. (2) In a com. 
pound locomotive engine, the combination with the 
boiler and steam receiver, of means for automatically 
admitting steam from said boiler to said receiver and 
for maintaining a predetermined pressure in the 
latter, said means comprising an admission valve sub- 
jected on one side to the pressure of the boiler steam, 
a cut-off valve subject to the action of steam from the 
boiler at a regulated pressure, a loaded controlling 
valve —_- to admit steam at such regulated pres- 
sure to said cut-off valve, means whereby the load on 
said controlling valve can be varied toa predetermined 
extent at will, a valve upon the stem of the admission 
valve adapted to prevent escape of steam into the 
outer air when it is closed, and a piston with packing 
rings on said stem, substantially as described. 


662,608, Gas Furnace, W. Sirindell, Allegheny, Pa. 
—Fded March 30th, 1899. 

Claim.—The combination of two sources of gas 
supply, two sources of heated air supply, a furnac: 
chamber, two gas flues, each leading from one of the 
gas-supply sources to the furnace chamber, two air- 
supply flues, each leading from one of the sir-supply 


sources and adjoining one side of one of the gas flues, a 
central air flue inte between and adjoining the 

flues, a flue connecting the central and lateral air 
oot and ports establishing communication between 
the gas and air flues. 


662,965. Not-raprrina Macuine, A. H. Riggs, Ocean 
Grove, N.J.—Filed February 2nd, 1899. 

Claim.—{1) Ina pat machine, the combina- 
tion, with a threading tool having an extended shank 
or arm, of two guides located the one transversely to 
the other, and so combined with the threading tool 
and its shank that while nut-blanks are being 
threaded by the tap in one said guide, nuts carried on 
the shank of the tap in the other said guide operate 
for holding the tap in place, and means for rotating 


one of the guides 
(2) A nut-ta machine com ing a fra je 
vided with a guide and two angularly-disposed bear- 
ings; a tap having a curved shank passing into said 
guide ; a feed device coupled to the receiving end of 
the tap ; a revoluble nut-blank driver mounted in one 
of said bearings and having gearing, said driver 
encircling the tap; a shank journalled in the other 

ring ; and a applied to said shaft and in mesh 
with the gear of the nut driver. 
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THE PROGRESS OF ALUMINIUM. 
No, II. 

Ar the present time the most important matter connected 
with aluminium is the question whether the metal is suffi- 
ciently capable of resisting atmospheric attack to warrant 
its being used economically as an uncovered electrical 
conductor. One of the latest attempts to throw light on 
this problem was made last January by Mr. J. B. C. Ker- 
shaw, F.1.C., who read a paper before the Institution of 
Electrical Engineers, describing the behaviour of certain 
aluminium wires which he had exposed during a period of 
ten months to the atmosphere of St. Helens and that of 
the coast town Waterloo. The results were unfavourable, 
less favourable — than any which have yet been 
published ; and they have already been subjected to some- 
what severe criticism in most of the technical journals of 
this country. Although, no doubt, Mr. Kershaw’s experi- 
ments were carefully carried out, and his conclusions were 
inevitable in the conditions he pee, iy we cannot alto- 
gether accept them as being generally valid. This attitude 
we are compelled to take partly from internal, partly from 
external evidence, but at the same time we are free to 
admit that precise quantitative evidence to the contrary 
is not yet available. In some respects it is unfortunate 
that the proposal to replace copper by aluminium for 
electrical purposes has attained its present importance so 
suddenly. ‘T'wo years ago, or less, makers and users of 
aluminium did not realise that such a future for 
the metal was awaiting them ; and therefore no 
experiments on the subject of permanence were insti- 
tuted. Héroult aluminium is now some six years old in 
Great Britain, ten or more abroad; if our electricians 
could have foreseen the rise in price of copper they 
might have erected experimental wires, which by now 
would have answered the question of durability in a fairly 
convincing fashion. On the other hand—and this is the 
reason why we submitted so many analyses of commer- 
cial aluminium in our last article—the quality of Héroult 
metal has only lately become uniform ; so that had these 
early tests been made, they would have been more or less 
invalidated by the improved composition of the alumin- 
ium of the twentieth century. Mr. Kershaw appears to 
make a veiled attack upon the sellers of aluminium wire 
for gravely over-stating the conductivity of the metal. He 
mentions two samples given him of which the electrical 
values were stated to be 65 and 62 per cent. respectively, 
which in his bands—at Faraday House, we gather—only 
showed conductivities of 51 and 54 per cent. We are 
helpless to discuss these figures properly, because 
Mr. Kershaw has not recorded the exact chemical 
composition of his wires—and, indeed, he leaves us to 
speculate whether all his specimens originally came from 
the Scotch reducing factory or not. We may, however, 
assume that the former sample, described by Mr. Kershaw 
as ‘99 per cent. Al,”’ was a normal product of the Foyers 
works in 1899. On former occasions we have given 
Lord Kelvin’s conductivity tests of Foyers’ aluminium, 
viz., 60°5 per cent., and have mentioned that this value 
was obtained from metal of 99°6 per cent. purity. 
Beyond the inference that apparently may be drawn 
from Mr. Kershaw’s paper, we have no reasons for 
believing that an addition of 0°5 per cent. of—presumably 
—silicon and iron should bring down the conductivity by 
such a large figure as 9°5 points. Again, Mr. Kershaw 
refers to an alloy containing 1 per cent. of iron as 
“99 per cent. Al, 1 per cent. Fe.” We are left to guess 
how he procured such a product, and we can only 
surmise that he means an alloy made by adding 
1 per cent. of iron to Héroult aluminium. This 
should be a material containing only 98 per cent. 
of true aluminium, for the ordinary (1899) pro- 
portion of Fe and Si would not be eliminated. Such an 
alloy is regularly sold for electrical purposes on the dis- 
tinct understanding that its conductivity is lower than 
that of ‘pure ” aluminium; but its use is often advocated 
on the ground that the increase in mechanical strength 
given by the iron more than compensates for its lower 
electrical efficiency. Richards states that addition of iron 
to aluminium lowers the conductivity, and we have not 
heard any authority deny it. Yet Mr. Kershaw returns 
his iron alloy as having a conductivity of 54 per cent. 
against 51 per cent. for the nominally pure metal, so 
that the 1 per cent. of iron is represented to have 
increased the conductivity by three points, and the 
tensile strength by two or three tons per square inch. 
But if 1 per cent. of iron increases the conductivity 
three points, while 0°5 per cent. of iron plus silicon 
reduces it by nine points, silicon must be extraordin- 
arily powerful in diminishing the electrical value of the 
metal, and it is somewhat strange that this circumstance 
has not been observed before. We cannot help thinking 
there is some mistake here; either an error has crept 
into the measurement—we are not prepared to reject 
Lord Kelvin’s test —— or Mr. Kershaw has been misled 
about the composition of the wire he examined and 
exposed. Mr. Kershaw states that his wires were badly 
corroded after exposure ; yet, although one of them lost 
4°7 per cent. in conductivity—i.c., 9°1 per cent. of its 
conductivity, the other, in a less vitiated atmosphere, 
retained its conductivity unchanged—increased a trifle in 
conductivity according to the data printed in the paper 
before us. Surely, if the wire survived ten months’ 
exposure without loss of conductivity, it cannot be 
said to have deteriorated elecirically, even if the metal 
was pitted and dirty. Mr. Kershaw’s mechanical tests of 
this wire are admittedly incomparable, so that we cannot 
tell whether the metal suffered in tensile strength. It 
has also been objected to Mr. Kershaw’s experiments 
that they did not last long enough. The objection is 
sound ; we have no means of knowing whether the cor- 
rosion proceeds at an increasing, uniform, or decreasing 
speed as time ~ on; and, wanting such information, 
we cannot fairly multiply Mr. Kershaw’s conclusions by 
twelve to indicate the probable effect of ten years’ 
exposure. 

Within the past few weeks an article has been ‘“ com- 


municated " to the Electrical Review dealing somewhat 
captiously with the installation of aluminium wires 
erected at Northallerton. The article is entitled 
‘* Aluminium Mains in Practice,” and is intended to con- 
vey the impression ‘“‘that aluminium will be left alone 
when copper can be obtained and used for overhead con- 
structional work,” because although the first cost of an 
aluminium installation “is less than a similar one of 
copper, after one year’s work its cost exceeds that of the 
copper installation.” Apart from this vague assertion, 
which is not substantiated by any good evidence, the only 
objection urged against the metal itself is that the 
aluminium ‘ seemed pitted and eaten away more in some 
places than others, and all over the surface showed a 
darkish white deposit of oxide.’ The real trouble at 
Northallerton, as a careful study of this article clearly 
shows, has been the joints, and these were of two kinds : 
(1) joints in the mains, made by screwing the aluminium 
wires into tapped brass sockets; (2) connections to the 
consumers, made by wrapping copper wire round the 
aluminium and then “ protecting and insulating from the 
weather by rubber tape and insulating paint.’ We are 
completely at a loss to understand why joints of type 2 
were made at all; as regards type 1 we must assume 
they were employed temporarily til] aluminium sockets 
could be obtained, and were afterwards forgotten. With- 
out definite proof we do not like to imagine that the 
electrician responsible for the Northallerton installation 
was ignorant of the amount of galvanic action which 
would be set up in these joints after every shower of rain, 
and which would rapidly ruin joint 2 and injure joint 1; 
and also that there is sufficient difference in the expan- 
sion by heat of aluminium and copper to loosen joints of 
this character somewhat. It is abundantly evident that 
the aluminium at Northallerton has not been treated 
judiciously; and if it be proving unsatisfactory—a 
matter about which we require further assurance—the 
fault is not wholly, or even principally, that of the metal 
itself. If the joints are made unsuitably, they are 
naturally expensive to maintain; but that is a defect 
which can hardly be attributed to aluminium. All 
chemists know that a perfect preservative paint, abso- 
lutely proof against moisture and carbonic acid, has yet 
to be Racovens ; so that the joints of type 2 cannot be 
said to have been “ insulated’’ from the atmosphere. 
We read that the purity of the wire was 98-1 per cent., 
and its conductivity 51 per cent., but we are not informed 
by whom these determinations were carried out. We 
must venture to question the accuracy of the analysis: 
commercial aluminium is seldom below 98°5 per cent. 
pure, and we have reason to know that every care is taken 
by the manufacturers to supply at least 99°O per cent. 
metal for all electrical purposes. The conductivity figure 
perhaps has been derived from Mr. Kershaw’s paper. If 
it has, and if we accept the analysis, we find that the con- 
ductivity of per cent. aluminium is the same as that 
of 99°0 metal; and this being highly improbable, brings 
us to the dilemma that either one of the conductivity 
values, or one of the analyses given by Mr. Kershaw and 
the Electrical Review writer respectively, is open to all sus- 
picion. We have been informed, too, that the largest wire 
at Northallerton is 0°662in. in diameter—not 0°75in., as 
stated in our contemporary—and that the installation was 
designed to carry 100 ampéres, whereas 250 ampéres 
are regularly transmitted in the winter. As this is the 
first time that aluminium has been used on a large scale 
in this country for electrical work, it is most unfortunate 
that the purchasers did not submit their w:re to some 
independent authority before erection, for a complete 
investigation of its physical and chemical values. Had 
they done so, and had they now published the results of 
that investigation, the complaints made about the 
behaviour of their metal would have deserved moreatten- 
tion ; while if the wires had possessed such inferior pro- 
perties as is alleged, they would have been advised not 
to erect them ; and, moreover, if they had sought proper 
advice—as we cannot believe they did—they would have 
been warned not to employ such connections as involved 
the juxtaposition of brass, copper, and aluminium in 
situations where damp, acid air could easily reach them. 

We have already admitted that we do not yet possess 
sufficient evidence to write authoritatively on this matter. 
A large number cf American tests and installations have 
been described in the Press, but generally the details are 
imperfect or unconvincing in some particular, and often 
a favourable or unfavourable report is published long 
before the wires have been exposed for a reasonable 
period of time. Moreover, the climate of the States, 
especially where these conductors have been erected, is 
not directly comparable to that of the United Kingdom ; 
added to which it by no means follows that the average 
output of the Pittsburgh Reduction Company, who have 
been at work some five years longer than the English 
firm, and who, of course, are dealing with different ores, 
is identical chemically and physically with that of Foyers. 
Mr. Kershaw, however, a promised to continue his 
experiments ; and although their final value will be some- 
what discounted, we fear, by absence of thorough physical 
and chemical examination of the wires before exposure, 
yet his conclusions will certainly be acceptable. Besides 
those already undertaken by the Post-office officials in 
this country, other more exhaustive trials are now in 
progress, of which we shall hope to be able to publish 
full particulars in due course. In this case the bars, 
wires, and rods have been analysed and examined 
mechanically and electrically at the start of the test, and 
like measurements will be taken at their conclusion. 
The experiments will form a trustworthy basis for 
passing a verdict upon the durability of commercial 
aluminium, for they will extend over a long period of 
time, and will have been carried out in an English 
atmosphere and climate, on metal produced routine 
fashion from the’ works now that the winning of 
aluminium has become a non-experimental operation; 
whereas any data available at the present moment, as 
we have previously urged, are bound to be more or less 
individual in character by reason of the lower degree of 


purity of the aluminium turned out till within the last 
year or so. 

In the meantime we may remark that for over three 
years the hotel at Foyers has been lighted electrically, 
with a maximum current of 30 ampéres, which is car- 
ried on single-strand, No. 000 S.W.G. aluminium wires, 
for a distance of 1000 yards, with poles 35 or 40 yards 
apart. These wires have not been painted or otherwise 
protected ; they are exposed in a very wet part of Great 
Britain, and to much snow in the winter, but they have 
given no trouble since their erection. The conductors 
are bound to the insulators with thin galvanised wire, and 
most of the joints are made by hammering the ends flat, 
bending them into hooks, engaging them together, drill- 
ing the four-fold plate, and riveting up with two galvanised 
iron rivets. Clearly, in neither case is justice done to 
the wires: the conductors should have been attached to 
the supports with aluminium wires, and aluminium rivets 
should have been used in the joints. Yet the installa- 
tion has not failed by general corrosion, nor by local gal- 
vanic action. Some of the joints are constructed by hook- 
ing together the two ends of the wires, and casting round 
them acigar-shaped mass of aluminium ; this process is 
presumably more costly and troublesome, but avoids the 
danger of forming a local primary battery in wet weather. 
Now that the Goldschmidt process of welding, &c., is 
applicable for casting such joints as these, they should be 
much easier and cheaper to make than they used to be. 
An electric crane at Foyers Pier is worked through 
aluminium strip of 2in. by }in., supported in slot insu- 
lators on edge, and carrying up to 150 ampéres of cur- 
rent. In the factory over 20 tons of 2in. by ;%in. strip 
are in use, partly in channels underground and partly 
overhead in the open air, delivering currents of 500 
ampéres per strip to the various furnaces. There are 
also flexible connections to the furnaces, and six 
miles of telephone wire, as well as sundry other 
aluminium conductors employed; but these have only 
been in operation about one year, and as they were 
erected simply for manufacturing purposes without any 
idea of studying the behaviour of the metal, no complete 
investigation of the materials was undertaken. Some 
further tests of an alloy containing 1-5 per cent. of 
copper, which is said to have proved very satisfactory for 
the fine wires required in telephony in different situations 
on the Continent, are also in hand; and here we under- 
stand the question of permanence as well as those of 
electrical and mechanical efliciency will be carefully 
watched. Manifestly local conditions must be diligently 
examined before any aluminium line is erected, and the 
metal should only be adopted in suitable positions. 
Near towns the presence of acid vapours has to be con- 
sidered; near the sea, a hygroscopic deposit of salt may 
be formed; near much sand, an intermittent sand-blast 
may attack the wires; in the North, very heavy snow 
storms must be reckoned upon; but all these dangers 
are of special rather than of typical importance. It is 
usually urged that the larger diameter of aluminium 
wire, in comparison with copper per unit of current 
conveyed, should render the former more likely to snap 
in snowstorms, and should give a better foothold for 
sleet, which would be inconvenient for trolley work. <A 
curious statement has recently been made by Mr. 
Hooper, in the Street Railway Review, on this subject. 
He says that he has examined an aluminium feeder for 
a copper trolley wire just after a bad sleet storm, and 
has found the copper covered but the aluminium almost 
bare, although both wires were at the same temperature. 
He seems to ascribe this peculiarity to something in the 
“nature” of the aluminium which prevents the water 
and ice from adhering to it in any quantity. If this can 
be substantiated and proved to be a general phenomenon, 
aluminium certainly exhibits an unlooked for advantage, 
which ought to be of considerable benefit in all overhead 
work for high latitudes. 


PRIME MOVERS AT THE PARIS EXHIBITION. 
No, XXII. 
NORWEGIAN SECTION—A. L. THUNE. 

In machine tools, and especially in wood-working 
machinery, the far north of Europe made a very striking 
show in the Champs de Mars, the stands of Bolinder and 
Nilsen being particularly interesting. There were not 
many steam engines hailing from these quarters, but from 
Sweden came a set of Laval steam turbines and Hult’s 
rotary steam engine, and from Norway we had Thune’s 
small vertical engines. To-day we illustrate the Thune 
engines. 

A. L. Thune’s works are at Christiania. For many 
years they have supplied boilers and vertical engines to 
the Norwegian navy. They devote themselves chiefly to 
high-speed engines of the launch type, and latterly have 
applied these to electric lighting work. Their workman- 
ship is of the highest class. The linear piston speed is 
not really high in the smaller engines, but considering 
the large number of revolutions per minute, it is fair to 
say that no engines could be desired to run more 
smoothly and quietly than the two Thune engines in the 
Paris Exhibition. Standing within a foot of them, with 
one’s back towards them, one could hardly detect whether 
they were standing or running, so far as either noise or 
vibration affects the senses. 

The engines built by Thune run up to 300 horse-power. 
A triple-expansion torpedo boat engine with the cylinders 
side by side on three cranks, has cylinder diameters 
200 mm., 300mm., and 450 mm. by 280 mm. stroke. The 
speed being 500 revolutions, the piston velocity is 280 m. 
= 730ft. per minute, at which very respectable speed and 
steam pressure 14 atmospheres, 300 horse-power are 
developed. These torpedo boat engines are built with a 
view to special lightness, stiffness, and durability — 
under heavy work. The two engines exhibited at 
Paris, however, are smaller. One of these, a single- 


cylinder engine, is illustrated by the 
t 


view—Fig. 1—and by the vertical section—Fig. 2. 
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developes, non-condensing and with 120 lb. steam 
pressure, 5} brake horse-power. The piston is 95 mm. 
in diameter by 90 mm. stroke, and the speed 600 revolu- 
tions per minute. This piston velocity is only 360ft. per 
minute, but the rotary speed of 600 can only be accom- 
plished by the help of simplicity and excellence of design, 
combined with the finest workmanship. The valve is a 
piston of 40 mm. diameter, admitting by its outside 
edges. From Fig. 2 it will be seen that the seat casing 
of this valve stands isolated in the middle of the valve 
chest, and is surrounded on ends and on three sides by the 
valve-chest, steam. It is connected to the rest of the 
cylinder casting only by the steam and exhaust ports. It 
is thus left very free to expand symmetrically, and is 
kept at equable temperature in all its parts and at the 
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THUNE’S HIGH-SPEED ENGINE 


same temperature as the valve itself. The valve has plain 
cylindric surfaces without packing rings. In passingitmay 
be said that, so far as small sizes, at any rate, are con- 
cerned, this is the proper construction for keeping piston 
valves tight, in easy working fit, and without wear. 
Except for the cross section of the rod, the valve is in 
perfect steam-pressure balance, and gives extremely free 
way for the entrance and the exhaust of the steam. It 
is driven by a single excentric, whose lead and throw are 
controlled by a shaft governor. The movable excentric 
is mounted on a fixed excentric, and is shifted round this 
latter by the two opposite links from the governor 
weights. This does not shift the excentric centre along 
a straight line, as is best in order to keep the lead con- 
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SECTION OF VERTICAL ENGINE 


stant while the cut-off is changed; but it forms a 
mechanism of the greatest simplicity and steadiness in 
action, not being subject to rhythmic jerks, which pro- 
duce slack at the joints of the links and whose violence 
becomes worse the more this slackness is developed. This 
jerky slackness is the curse of the governor cut-off system, 
and no shaft governor can be counted a good one 
which permits it to develope, no matter how theo- 
retically perfect the steam distribution may be on paper. 
Fig. 2 shows that the excentric comes between the bear- 
ing and the governor fly-wheel, which certainly gives this 
latter an awkward-looking overhang, but this is of no 
consequence in a small engine whose main bearings have 
such ample surface as is here supplied. The length over the 
outside edges of the two bearings is 320 mm. The length of 


each bearing is 100 mm., and its diameter 40 mm., and 
the whole surface is lined with white metal, with oil 
supplied at two points in the length of each bearing. The 
shaft governor is very simple in construction—two weight 
arms tied across the centre by one strong coiled spring. 
These weight arms being linked symmetrically to opposite 
points of the movable excentric, and this latter being 
movable only round a fixed centre, namely, the centre of 
the fixed excentric, these two weight arms are con- 
strained to move out and in together symmetrically. 
This latter symmetry of movement is not perfect in 
relation to the centre of the rotating shaft because 
of the want of coincidence between this centre and 
that of the fixed excentric, but for the small range 
of movement required suitable adjustment of the 
points of attachment of the links makes this want of 
symmetry inappreciable. It will be noticed that the 
frame consists of a box bed-plate, a cast standard carrying 
the one-sided guide-bar, and a single forged steel stan- 
chion in front. 

Thune’s second engine exhibited at Paris is a two- 
cylinder vertical compound. The cylinders are 200 mm. 
and 300 mm. in diameter, and the stroke 200. The revo- 
lutions are 350 per minute, giving a linear piston speed 
of 140 m.=467ft. per minute. It was worked non-con- 
densing, with 120 1b. per square inch steam pressure, but is 
intended for 1501b. pressure, and the same pattern is some- 
times supplied with an injection or a surface condenser. 
Working non-condensing, with 120 lb. pressure, and the 
normal high-pressure cut-off of 35 per cent. of the stroke, 47 
indicated horse-power is developed with a mechanical 


HIGH-SPEED ENGINE 


efficiency (brake + indicated horse-power) of 85 per 
cent., and a steam consumption of 12} kilos. = 27} lb. 
per indicated horse-power hour. The governor permits 
the cut-off to go as late as 60 per cent. of the stroke, and 
at 55 per cent. cut-off a brake horse-power of 55 is 
obtained with indicated horse-power of 65, that is, a 
mechanical efficiency still 85 per cent. At this maximum 
power the steam consumption is about 13 kilos. The low- 
pressure cylinder cut off is kept constant at 52 per cent. 

In this engine the high-pressure valve and valve gear is 
of exactly the same pattern as already described for the 
small single-cylinder engine, the governor fly-wheel being 
overhung beyond the end bearing. The second cylinder 
is served by an unbalanced flat slide valve, driven by a 
single excentric mounted on the shaft between the two 
intermediate bearings. There are four shaft bearings, the 
outsides being 160 mm. long at the governor end and 
200 mm. at the driving-coupling end, while the insides 
are each 130 mm. long; the common diameter being 
80mm. The frame consists of a deep box bed, with two 
cast standards carrying the guide bars, and two forged 
steel stanchions of 50 mm. diameter in front. The piston 
valve is here 100mm. in diameter, equal to half the 
cylinder diameter, and is without packing rings. Each of 
the cylinder pistons has three cast iron packing rings, 
with a junk ring of somewhat peculiar pattern, an altera- 
tion in which would slightly reduce the top clearance 
space. 

The excellent workmanship and the steady running of 
these pretty little engines deserves special commendation. 


SOUTH STAFFORDSHIRE MOND GAS SCHEME. 
No. I. 

From our previous articles it will have been seen that 
if Mond gas is to be distributed about the district for 
general use at such a price as 2d. per 1000 cubic feet, it 
cannot be profitably used in furnaces. It may, however, 
be used with advantage for driving gas engines, and here 
there is a distinct economy inherent in the use of gas 
rather than of solid fuel, because the heating power 
present in the fuel is employed directly in the cylinder of 
the engine, instead of by the more circuitous route of con- 
verting water into steam, and using this steam in the 
cylinder of a steam engine. Large gas engines can con- 
vert into useful work about 25 per cent., and small 
engines about 15 per cent. of the heat contained in the 
gas exploded in their cylinders, while the best steam 
engine only utilises some 16 per cent. of the heat contained 
in the steam admitted to its cylinder. It is a good engine 
which utilises 12 per cent. 

Steam engines differ much from one another, being 
either simple, compound, or triple, condensing or non-con- 
densing, but gas engines are all much alike in type, 
though differing in detail, and vary comparatively little in 


efficiency whether of large or small size. The efficiency 


of steam engines falls off very rapidly as the size 
decreases below about 100 horse-power, those much below 
this size usually utilising only about 5 per cent., while 
small engines of 10 horse-power only utilise 8 per cent., 
and if under 5 horse-power or in bad condition 14 per cent, 
of the heat supplied to them. It is not poset to find 
very small engines profitably employ only 1 per cent. of 
all the heat furnished to them. 

The best modern steam engines require from 1 lb, to 
1} Ib. of coal per indicated horse-power. An engine of 
100 horse-power will require from 2 lb. to 24 Ib. of 
slack; a gas engine of similar size driven with gag 
made in a Dowson producer will require for the same 
work to 1} Ib. of anthracite, or lb. to 14 Ib, 
of gas coke. The friction of the gas engine will be 
20 to 25 per cent., and of the steam engine 10 to 
15 per cent., the former having only one impulse per two 
revolutions, imstead of two impulses to each revolu. 
tion, as in the steam engine. As the cost per ton of the 
anthracite or coke is in most cases about double that of 
ordinary slack, the cost of running would be as nearly 
as possible the same in either case. The first cost of 
the steam engine and boiler complete may be put at 
£1000, that of the gas engine and Dowson producer 
plant about the same, if anything a trifle less, while the 
wear and tear on the steam engine, with its large 
boiler would be rather more than that of the gas en. 
gine with a small boiler and producer. 

Taking the consumption for an engine of this size at 
241b. of coal per indicated horse-power, the cost of slack 
at 6s. per ton used for driving it will work out at 0°076d, 
per horse-power per hour. The gas engine using Mond gas 
would require about 60 cubic feet, which at 2d. per 1000 
would mean an expenditure of fuel of 0-120d. per horse- 
power; and if illuminating gas were purchased from the 
ordinary gasworks, about 16 cubic feet would be re- 
quired, which at 2s. per 1000—a common price—would 
come to 0°384d. for fuel. It will be seen that, compar- 
ing engines of 100 horse-power, there is little to 
choose between Mond gas at 2d. in a gas engine and 
ordinary slack in a steam engine, and that town gas 
would be more expensive than purchasing Mond gas 
at 2d.,. or generating Dowson gas on the premises 
at the same price. In the case of large gas en- 
gines—of which, at present, there has not been 
much experience, none of more than 200 horse-power 
having been built until two or three years ago — we 
shall find the ordinary steam engine is distinctly more 
economical than any gas engine, except in those cases 
where the gas is going to waste at a blast furnace. The 
real field for employment of the gas engine is in those 
cases where small engines must be employed. Com- 
parisons showing great economy where gas engines are 
used are obtained by comparing small non-condensing 
steam engines with gas engines of the same size. It will 
be interestin * to see if there will be any large demand for 
gas in the Bl ck Country for driving small engines of 50 
horse-power or less. The proportion of gas used for this 
purpose from the gas mains of the existing works is small 
—running from 1 to 5 per cent., as a rule, 

Many people expect to see small industries congregate 
at any centre where cheap power is available; with this 
idea the Midland Electric Corporation is already pro- 
posing to supply electric power at a charge, all told, of 
1d. per horse-power per hour, if taken for twelve hours 
per day ; and seeing that power can be generated almost 
anywhere at a cost, including supervision and all capital 
charges of 4d. in large plants, down to 14d. in small ones 
—in short, that 4 horse-power, even in the smallest 
units, need not cost more per day than is paid to an 
ordinary day labourer — we doubt much if the mere 
ability to obtain power is a sufficient inducement for 
industries to settle in a district. Questions of the supply 
of raw material, of railway rates for the carriage of the 
finished yoods, and of convenience of personal access to 
customers, are all generally of far more importance than 
the mere question of power, which rarely amounts to 
more than 1 or 2 per cent. of the total expenses in small 
manufacturing industries. Generally, the local rates and 
taxes are of much more importance than the cost of 
power, and we doubt therefore very much whether a 
supply of cheap power is likely to produce the commer- 
cial revolution which some anticipate. 

The recovery of so large a portion of the value of 
the coal in the form of a by-product is not peculiar to 
the Mond process. Ordinary gasworks by the sale of 
their by-products recover from 66 to 75 per cent. of the 
value of their coal in this manner, and according to the 
figures given by Mr. Thomas Glover, president of the 
Midland Association of Gasworks Managers, in his presi- 
dential address on February 21st, where the works are 
placed in convenient proximity to suitable coals, this 
proportion may be over 90 per cent. of the original 
cost of the coal. 

The fact is that the cost of the coal in an ordinary gas- 
works forms a much smaller percentage of the cost of the 
gas than is generally realised. The fact that during the 
last year or two the price of coal used by gas com- 
panies in the Midlands has increased about 50 per cent., 
while the price of gas made from it has been raised only 
10 or 15 per cent., will give some idea of the Jarge sums 
absorbed in the standing charges, such as general manage- 
ment, rates and taxes—we can instance one works where 
the rates and taxes alone amount to 2d. on every 1000 
cubic feet of gas sold—and interest on the capital 
employed. The cost of merely manufacturing the gas 
represents not more than half, often not more than one- 
third, of the charge which has to be made to the con- 
sumer for it. It is quite certain that it would be impos- 
sible to distribute the gas at 2d. per 1000 were it not that 
the gas is to be compressed before sending it out, so as to 
reduce the size of the mains, but this is rather a double- 
edged weapon, as anyone who has had experience of the 
cost of maintaining gas mains through such a disturbed 
mining district as the Black Country well knows, and it 
will be interesting to watch the result of such a novel 
departure in distribution. 
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EXPERIMENTS ON A NICLAUSSE WATER-TUBE 
BOILER.* 


Tux following article describes the results of tests giving the 
evaporation from each row of tubesin a Niclausse generator, 
and at different rates of combustion, with heat efficiencies. 

Preliminary.—These experiments were made at Paris 
by MM. Niclausse on one of their usual type of water- 
tube boilers, and every care was taken to obtain accurate 
results. They are of exceptional interest, as each of the 
twelve rows of tubes of which the boiler consisted was 
treated as a separate boiler with twelve feed-water tanks, 
twelve water gauges, and twelve steam pipes. The 


At these nine very different rates of combustion the 
percentage of water evaporated from each separate row 
of tubes to the total evaporation from the twelve rows 
remained the same. In other words, working very easily 
or forcing the boiler did not alter this percentage of 
evaporation. All the tubes were fairly clean inside an 
out. 

Particulars of boiler.—There are twelve rows of steel 
tubes, ten in each row, in all 120 tubes. External dia- 
meter of each tube, 3°23in., or 82 mm.; length of each 
tube, 6°35ft., or 1°94 m.; external surface of each row of 
tubes, 5 square metres, or 58°8 square feet; total, 5 x 


12 = 60 square metres, 53°8 x 12 = 645 square feet 


evaporated per hour per square foot of heating surface, 
Nine different curves are given for the various rates of 
combustion of coal, from 10 lb. to 60 lb. per square foot 
of grate surface per hour. The first row evaporated from 


d | a minimum of 8} Ib. of water per square foot of heating 


surface to 344 1b. as a maximum. The twelfth row 
evaporated only from 14 lb. to 6 lb. per square foot, as 
will be seen from the curves. ; , 

Fig. 8 gives the plotted results and heat efficieney for 
each row of tubes, and for the different rates of.-combus: 
tion. The vertical scale on the left is pounds of -water 
evaporated per pound of coal, and that on the rightis the 
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writer does rot know of any similar experiments, and 
therefore considers that it may be interesting to give 
some details. Each trial, lasting about eight hours, was 
made at nine rates of combustion, using always the same 
coal, and burning from a minimum of 10 |b. to a maxi- 
mum of 60 lb. per square foot of grate surface per hour. 
The steam was in all cases evaporated at atmospheric 
pressure from a feed-water temperature of 11 deg. Cent. 
= 52 deg. Fah. Both coal and water were carefully 


200 = 40 


190 = 38 


FIG. 2 
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12 Rows of Tubes & 10 in each row = 120 Tubes 
Diameter all Tubes 3° 82 m/” 
= Metres: 


18 2018. 
Evaporation per unit of Heating Surface 


heating surface; grate surface, 2 square metres, or 
21-5 square feet. The ratio of the total heating surface 
to the grate surface, when all the tubes were at work, 
was 645 square feet to 21°5 square feet, or 30 to1. Each 
water tube is fitted with a second tube inside it of 
40 mm. = 1,%in. diameter, which is placed centrally. 
The tubes were slightly inclined, and arranged in the 
usual zig-zag fashion, so that the centre of one row is 
vertically over the next row but one, and the row between 
them spaced in an interme- 
diate position. 

Coal.—The same coal was 
used throughout, and had a 
calorimetric heating value of 
12°91 lb. of water per pound 
of coal, from and at 212 deg. 
Fah 


Results.—The first three 
horizontal rows of tubes, 
nearest the fire, with 161 
square feet of surface, gave 
about 50 per cent. of the 
evaporation from the twelve 
rows—645 square feet—the 
other nine rows—484 square 
feet—giving only the other 
50 per cent., although they 
had three times as much 
surface. They were further 
from the fire, and were acted 
upon by cooler gases. This 
proves, as might have been 
expected, that the transmis- 
sion of heat, with fairly 
clean steel tubes, was much 
greater per square foot near 


w= 
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C- wy the fire radiation, and from 
aan : the hotter gases to the tubes 
nearest the fire, as com- 
pared with those further 
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away from the source of 


tion is less and the gases 
cooler. Neither the tem- 


| heat, where the fire radia- 
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gases nor their analysis were 
determined. 


From the first row of 
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tubes nearest the fire the 


weighed. The water evaporated per square foot of ex- 

ternal heating surface of the tubes varied from 2 lb. 

—minimum—to 34 lb.—-maximum. 

The evaporation from each of the twelve rows of tubes, 
with the same coal and same grate, was tested at the 
following rates of combustion :— 

50 75 100 125 150 175 200 250 300 kilos. coal per square 
metre of grate sur- 
face per hour = 

10 15 20 25 30 35 40 50 601b. coal per square 
foot of grate sur- 
face per hour. 


* Summarised by Bryan Donkin, M. Inst. C.E , from a read at 
the Congres de Mécanique, Paris, 


minimum evaporation was 

8} Ib. water per square foot 
of surface per hour, and the maximum 35 lb. This is 
equal to a transmission of heat of 155 and 658 T.U. per 
minute per square foot respectively. 

Fig. 1 gives the plotted results of evaporation from 
each row of tubes separately, in percentage of the total 
evaporation from all the twelve rows. This percentage 
follows a very regular decreasing curve, the first row 
giving @ maximum, 22} per cent., and the last and 
twelfth row a minimum, 34 per cent. These percentages 
are the same, it appears, for the various rates of com- 
bustion given. 

Fig. 2 gives the plotted evaporative results for each row of 


tubes, the vertical scale representing the pounds of water 


heat efficiency. The horizontal scale gives the number 
of rows of ttb2s at work. The various curves give the 
results fo: the different rates of combustion in pounds of 
coal per square foot of grate. The 100 per cent. line is 
the calorific value of the coal used throughout, equal to 
12-91 lb. of water evaporated per pound of coal, from and 
at 212 deg. Fah. It will be seen that the lowest rates of 
combustion—10 lb.—give the highest efficiencies, and 


HEAT VALUE OF COAL 12.91 LBS WATER PLB COAL__ 
FIG 3. 
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that the lowest heat efficiency corresponds to the highest 
combustion per square foot of grate, viz., 60lb. The 
efficiencies and the @vaporation can be read off for the 
first, second; or the twelfth row of tubes. The maximum 
efficiency is with the greatest heating surface, twelve rows 
of tubes, viz., 72 per cent., giving an evaporation of 9} Ib. 
of water per pound of coal. This is with a proportion of 
heating surface to grate surface of 30 to 1, and an evapora- 
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tion of 1} lb. of water per square foot of heating surface, 
burning 10 Ib. of coal per square foot of grate. The heat- 
ing surface for each row of tubes is added along the 
horizontal line at the bottom of Fig. 2. 

Fig. 4 gives the plotted results on a base line of pounds 
of water evaporated per square foot of heating surface 
per hour, with the boiler efficiencies as a vertical scale. 
In this way the boiler efficiency can be read off, and 
compared with the different evaporative results. The 
curves represent the results obtained from the different 
rows of tubes, and for the different rates of combustion, 
as before. 

The general conclusion is that all the lines-of heat 
efficiency decrease regularly with the increasing rates of 
combustion. The dotted lines to the left are assumed, 
and that at zero evaporation there will be zero efficiency. 

The boiler efficiency is thus calculated : So much heat 
is given to the boiler in the fuel burnt, and so much heat 
is given out by the boiler in the water evaporated into 
steam. The percentage of the latter to the former is the 
boiler efficiency, or the percentage of heat in the coal to 
that in the quantity of steam produced. : 

The tubes nearest the fire are here called the first row, 
and so on, the: twelfth row that furthest from the grate. 
Fora drawing of the Niclausse boiler, see THE 
Eneinger for May 5th, 1899. 


THE STRENGTH AND DUCTILITY OF BRONZE 
IN RELATION TO TEMPERATURE. 


By C. Bacu in the Zeitschrift. (Translated by J. L. CripLan.) 


THE increase in steam pressures, and particularly the 
frequent use which is now being made of superheated steam, 
has caused the question as to up to what temperature it is 
expedient to use bronze as a material for valves, &c., to 
become one of great importance. It will, moreover, in the 
near future become of still greater importance, as the use of 
cast steel for similar purposes is attended by disadvantages 
connected with the lengthy time always required in getting 
delivery of such castings. 

For the investigation of the above question, experiments 
were undertaken at the expense of the “‘ Verein Deutscher 
Ingenieure,” upon bronze specimens furnished by the 
Imperial Dockyard in Kiel, which, according to the informa- 
tion sent with the same, were composed of ninety-one parts 
copper, four parts zinc, and five parts tin. 

Bronze of this composition and manufacture had already, 
under experiment at the normal temperature of 68 deg., 
given the results shown in Table I. 

For testing at various high temperatures the Imperial 
Dockyard supplied twenty-five cast bronze specimens, which 
were tested as follows :— 


A) Four bars at the ordinary temperature of 64 deg. to 77 deg. Fah. 

Four ,, 212 deg. Fab. 
Four ” ” 

(D) Five ,, 57: ” 

(BE) Four ,, 752 

(F) Four ,, %2 ,, 


In Fig. 1 @ are given the curves obtained from Test 1. 


represents total extension. 
permanent set. 
elastic line. 


In like manner Fig. 1 6 gives the curves for Test 2, The 
curve for the completed test is given in Fig. 1 c. 


FIG.1b 


4,290) 


poe 


Streia 


to those in Fig.1a. Fig. 2b likewise gives the elastic curves 
for Test 2. Vig. 2c is the stress-strain diagram for the whole 
test, the particulars of which are :— 


Breaking stress .. « 14-49 tons 
Extension on 7 -9in. ( dafterfracture) 381-6 per cent, 
Reduction of sect. area... .. .. «. «. percent, 
Work done in fracturing bar .. .. .. .. 3-58inch-tonspercy in 

Fracture occurred between divisions 8 and 9, Sead 


In these experiments Herren Haberer and Menzel assisted. | Results. Bar 3. 
| Breaking stress .. .. .. ++ 14-89 tons per sq. in. Diameter d of turned part .. 0-787in. 
(A).—Tests of Bars 1—4, at normal temperatures. Bar 1. on 7-9in. (measured after fracture) 32-5 per cent. 0-486 sq. in. 
Diameter d of turned portion .. 0-79in. Reduction of sect. area .. .. .. .. .. 55-8 percent. (The elastic measurements were not taken). 
8-77inch-tonspercu.in. | The stress-strain diagram is given in Fig. 3 
Results. 
TaBLe I. Breaking stress .. .. .. .. «. «. «. 15-7 tons per sq. in. 
Extension on 7-9in., d after fract 88-3 per cent. 
Reductioninarea .. .. .. «. 50-7 percent. 
Breaking load Reduction in Work done in tee percu. in, 
i | | Total area Fracture occu close ¢ second mark. 
Number. |Diameter a.| Sectional length of | Stress. Remarks. 
area. P. Tons per on | of section. 
. in. 
Diameter of turned part .. 0-7876in. 
in. sq. in. in. | Tons. | Per cent. | Per cent. Area of section aan 0-486 sq. in. 
Kwlu 0-787 0-486 8-66 } 7-35 15-137 26-6 36-3 Fracture between marks 5 and 6 Length, measured.. aa Me 7-9in. 
Kw2u 0-787 0-486 | 8-66 | 8-287 17-051 47-0 58-6 | < v » band 6 The test was carried out in exactly the same way as in the 
| pete case of Bar 1. 
7 0-486 | 8-66 7-824 16-098 37-0 2-7 ” ’ an “ 
Test 1.—Temperature 65°2 deg. to 65°5 deg. Fah. 
Kwdiu 0-787 0-486 8-66 7-687 15-816 36-3 | 52-2 ” P ” 4and 5 
Kwiu 0-787 0-486 8-66 | 7-854 16-104 _ | - | » outside measured length Increments of load in Extension on 15 cm. in Difference 
| pounds. cm. of 
Average 16-019 36-7 47-4 atin 
| | Pounds per Perman-| Elastic 
! Total. Total. | ont sct. | strain, | Strains. 
Norsz.—The calculation of the reduction in sectional area is somewhat uncertain, due to the irregularity of the bars at the point of fract 
This observation also applies to later tables in which particulars on this point are given. 1096—2192 2259—4510 2-36 0-02 2-34 2-34 
Bar 2 1096 —3283 2259—6765 4-94 0-12 4-82 2-48 
In order to ascertain the elasticity of the bar, it was ‘ar 2, : 

subjected to varying loads; from time to time the load was Diameter d of turned portion .. 0-79in. 1003—4884 | 2259-9020 | 7-98 0-58 7-40 2-5 
changed, and as soon as the total strain, consisting of elastic 487 99, in. 1096—5480 | 2259—11,975| 14-34 4-30 9-95 2.55 


stretch and permanent “ set,” no longer altered—-always pro- 
vided in the case of the higher loads that it did not take too 
long to reach this state. 


1, Test.—Temperature 68°9 deg. to 71°2 deg. Fuh. 


Increments of load in Extension on 15 cm. in Difference 
pounds. tess Cm. in 

Pounds Perman-| E ic ic 

Total. sq. ad Total. ent set. | strain. strains. 
1096 --2192 2255—4500 2-28 0-60 2-28 2-28 
10% —3288 2255—6760 4-72 0-13 4-59 2-31 
1096 —4384 2255— 9000 7-81 0-79 7-02 2-43 
106 —5480 2255—11,230| 14-67 5-30 9-87 2-35 


At 5486 Ib. load the elastic limit was passed. 


2. Test.—Temperature 72 deg. to 75°2 deg. Fah. 


The test was conducted in exactly similar manner to that 
of Bar 1. 
Test 1.—Temperature 73°4 deg. to 75 deg. Fah. 


Increments of load in | Extension on 15 cm. in Difference 
pounds. } Toon 
1096—2192  2255—4500 | 2-29 0-00 2-29 2-29 
1096 —8288 2255—6760 5-05 0-23 4-82 2-53 
1096—4384 2255—9000 8-22 0-84 7-38 2-56 
1096—5480 2255 —11,230| 17-37 7-50 9-87 2-49 


At 5480 Ib. load the elastic limit was passed. 
Test 2.—Temperature 76 deg. to 77 deg. Fah. 


aaa I ts of load in Extension on 15 vm. in | = 
n 
Increments load in Extension on 15 cm. in the 
pounds. Tels CM. Pounds Perman-| Elastic | elastic 
the Total. sq. Total. | ent set. | strain. | strains. 
Total. Pounds per | potqj, | Perman- | Elastic | elastic 
oq. in. ent set. | strain. | strains. / | 2255-4500 | 2-48 | 0-00 | 2-48 | 2-48 
| | 9-85 0-00 | 2:35 | 2-85 1096—3288 | 2255-6760 | 5-00 0-00 | 5-00 | 2-52 
| 
1096—3288 2255—6760 4-72 0-01 4-71 | 2-86 1096—4884 2255—9000 7-65 0-04 7-51 | 2-51 
| | | 
1096—4384 | 2255—9000 0-02 7-09 | 2-38 1096—5480 | 2255—11,220| 10-87 0-90 | 9-97 2-46 
1096—5480 2255—11,230; 10-28 0-85 9-48 | 2-84 
: | At 5480 Ib. load the elastic limit was passed. 


At 5480 Ib. load the elastic limit was passed. 


= 


At 5480 Ib. the elastic limit was passed. 
Test 2.—Temperature 65°8 deg. to 66°2 deg. Fal. 


Extension on 15 cm. in 


Increments of load in Difference 
pounds, Toss Cm. in 
Total. | Pounds per | | 
| 2259-4510 | 2-62 | 0-00 2.52 252 
1096--8288 | 2259-6765 5-05 0-01 5-04 2-52 
1096—4884 | 2259—9020 7-60 0-06 7-54 2-50 
1096—5480 | 2250—11,275) 10-65 | 0-62 10-03 2-49 


Fig. 4 ais the diagram for Test 1, Fig. 4 b is the diagram 
for Test 2. Fig. 4 c is the diagram for the completed test. 


Results. 
Breaking stress .. .. 16-12 tons per sq. in. 
Extension on 7-9in. .. 42-7 per cent. 
Reduction of sectional area -- 50-8 per cent 


Work done in fracturing bar 5-80 inch-tons per cu. in. 
Fracture occurred between marks nine and ten. 
II. 
Below are given the average of the results of the tests on 
the four bars ;— 


Breaking stress .. .. 
Extension on 7-9in. .. 
Reduction of sect. area .. .. 52-1 per cent. 

Work done in fracturing bar .. 4-82inch-tons per cu. in. 


In order to determine how far the nominal composition of 


15-80 tons per sq. in. 
36-27 per cent. 


In Fig. 2 a the elastic curves for Test 1 are similarly given 


the bronze—viz., ninety-one copper, fve tin, and four zinc— 
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agreed with the actual composition, a chemical analysis was | product of breaking stress and extension—is now only one- The same “ short” fractures have occurred, as in the last 
made as follows:—Of (a) turnings from all the bars, the | fifth the value at ordinary temperatures. instance. 
result being an average of all four; of (6) turnings afterwards apie V.—572 deg. Fah. 


taken from Bars 2 and 4. 
Bars 2 and 4 were chosen because, as regards breaking | } | } 
stress—14°49 and 16-12 tons per sq. in.—and also extension | Turned Breaking load. ‘Reduction | 
—31'6 per cent. and 42°7 per cent.—they showed the | Number. | Diameter d,| Sectional length of Stress. | Remarks. 
greatest difference, and thus gave ground for the supposition | diam. P. Tons per | 
that there might be a considerable difference in their com- 
position. in. | sq.in, | 9q.in. Tons. Percent. | Percent. 
The results of the analyses, which were made .y Dr.|KWwl8 0-789 0-488 8-66 4-468 9-136 12-0 | 18-7 Prectuse between marks 
Hundeshagen and Dr. Philipp, are as follows :— Kwit 0-789 | 0-488 8-66 4-830 8-872 13-5 | 16-0 marks 
| } | 6 and 7 
Kwild ..| 0-789 0-488 6-66 4-626 9-481 8-5 | 20-6 Fracture occurred between marks 
2 } 8 and 9 
Copper .. ..per cent. of ce oe 91-43 ., 0-787 0-486 8-66 | 8-563 7-331 8-5 12-1 Fracture near mark 5 
+ K w 0-787 0-486 8-66 | «4-282 8-707 14-0 Practure occurred between marks 
yo a a eee. {Cae ee (E).—Test of Bars 17 to 20, at 752 deg. Fah. | The breaking stress has been reduced to one-fifth or one- 
Sulphur, &e. .. The bath for keeping the temperature at the required point | sixth of its original value. 
. for Bars 2 and’4 © 4s was identical with that descri in the case of D. The} Fig. 25isa diagram having as horizontal ordinates tem- 
‘they differ in results of the tests are given together in Table VI. below :— | peratures, and as vertical ordinates the corresponding average 
the analysis a. TaBLE VI.—752 deg. Fah. 
With reference to the stated composition, a little more | 
instead of 5—and a great deal less zinc—2°87 instead of 4— Sectional of 
are appreciable, and in addition lead figures in analysis a to | Number diameter area. ve. sectional | 
the extent of 0°28 per cent. and iron 0:025 per cent. sq in. 
The bars were immersed during the experiment in a bath Kwl7 + 0-787 0-486 | 8-66 1-929 3-969 0 0 pen occurred near mark 2 
of palm oil, whose temperature was gradually raised to|/Kwis .. 0-787 | 0-486 8-66 1-840 3-786 | 0 0 'Fracture occurred near mark 4 
212 deg. Fah , and when this became fairly constant the test 
commenced. By keeping the fluid in motion little variation | 78 | 0-464 8-66 1-850 0 |Fracture occurred near mark 2 
in the temperature could be detected. |Kw20 ..| 0-787 | 0-488 8-66 2-066 4-242 0 0 lPracture occurred between marks 
The temperature curve—Fig. 6 a—illustrates this point | 
for Bar 6. On first taking the temperature the bath stood at | pee. - 7 | 


158 deg. Fah., after 5 min. it was 215-6 deg., after 10 min. | 
226-4 deg., after 15 min. 221 deg., after 20 nin. 217-4 deg.,| There was no longer any alteration in the outward appear- , breaking stresses. The curve so obtained clearly shows how 
after 25 min. 213°8 deg., and in 30 min. it stood at 212 deg., | ance of the bars. As with ordinary cast iron, extension and | rapidly the strength of the material decreases after the tem- 
| perature of 392 deg. Fah. is exceeded. 
| In Fig. 26 is a curve showing the relation of the final ex- 
FIG. 138 FIG 148 | tensions and the temperature, and here still more markedly 
age is shown the reduction in ductility after 392 deg. Fah. has 
a a | been passed. 


(G).—Summary. . 

§ The bronze tested, which at ordinary temperatures had a 
‘ breaking stress K z of 15-30 tons per sq. in., an extension » 
of 36°27 per cent., and a reduction in sectional area y of 
52°1 per cent., at the temperatures :— 


oad. 


Minutes 


FIG 26 


212 deg. 392 deg. 572 deg. 752 deg. 932 deg. F. 
| Had (Kz 15-457 .. 14-541 .. 8-705 .. 3-954 .. 2-804 


| and if the values at ordinary temperatures be taken in each 
|case as 1, then the following proportional figures are 
obtained 
Breaking stress at about 
68deg. 212deg. 892deg. 572deg. 752deg. 982 deg. 
15-30 .. 15-457 .. 14-541 .. 8-705 ... 3-954 .. 2-804 
i.e., the breaking stress at 212 deg. Fah. is much about the 
same as at ordinary temperatures; at 392 deg. it is reduced 
by 6 per cent., at 572 deg. by 43 per cent., at 752 deg. by 
and there remained until the thermometer was removed a| reduction in sectional area were by ordinary methods of | 74 per cent., and at 532 deg. by 82 per cent. 
few minutes before the fracture. measurement no longer appreciable. The breaking stress Extension at about 
The test whose beginning is indicated in Fig. 6 a lasted | has been reduced to about one-quarter its original value. 


gf: 

» 


68 deg. 212deg.  392deg.  S72deg. 752deg. 932 deg 
Ce... G4: .. BS 


i.e., the final extension at 212 deg. Fah. is only slightly less 
| Breaking load. —- Total Reduction | than at normal temperatures; at 392 deg. it has been re- shed 
Number. | Diam. a, | Sectional | Turned extension o | a duced by 4 per cent., at 572 deg. by 68 per cent., at 752 deg 
area, P. = sectional further extension can no longer be detected. 
sq. in. 7-87in er } | Reduction of sectional area at about 
0-790 | 0-489 | 8-66 74010 15-185 Fracture occurred outside mea- ; 
sured len; | From the above results, and with a view to the character 
Kwi 0-789 | 0-488) 8-66 7-716 15-811 37-8 49-4 between marks | of the fractures—notice this the remarks 
Kws | 0-791 | 489 | 66 T4¢ 15-255 84-1 46-4 Fract scurred k7 under the heading D, and Figs. 13 d and c—it is evident 
that the bronze tested might be used for valves, pipes, &c., 
Average ..) 15-457 35-4 47-4 | with steam at a temperature of 392 deg., but not in any : 
case, however, with steam at 572 deg. 
| How far it may be safe to go over 392 deg. with such : 
TaBLe 1V,—392 deg. Fah. | bronze cannot at present be exactly stated. In any case, 2 
= as a glance at Figs. 25 and 26 will is 
Breaking load. % | to exercise extreme caution in exceeding this limit by any 
| great amount. Thus it appears that the bronze tested, 
ie a.) | length of | Stress. strain sectional Remarks. | although of ve ‘ood quality, should not under any cir- ; 
diam. a. P Tons per (strain) j 
8q. on 7-87in. area. | cumstances be used for pipes, &c., which are to carry highly 
. Mm. | sq. in. in. Tons. Percent. | Percent. 2 | superheated its use is, to say the least, inadvisable. t : 
0-486 | = outside mea-| onze of a different composition might yield other results, 
oo eae 0-7 0-486 8-66 | 7-145 14-680 33-0 46-0 Fracture occurred between marks | perhaps better, perhaps worse, may be possible. On this 
| } | 5 and 6 point further experiments, which are at present in progress, 
_% 2 | eae 0-789 0-488 8-66 6-988 14-319 85-6 | 52-5 wre? occurred between marks will yield information. In the meanwhile, at any rate, it 
Kwil2 ..| 0-7 0-486 | 8-66 7-460 15-555 85-5 | 46-0 Fracture occurred between marks | is recommended that the use of bronze for valves, steam 
i | } 4and 5 pipes, &c. &c., in which steam is to be used whose tempera- 
| | Average ..) 14-54 | 84-7 | 48-2 ture may possibly exceed 572 deg. Fah., should be dis- 
continued. It may be remarked that this temperature can 
| ss only be reached by steam at an estimated pressure of over 
about 22 min., when fracture occurred. The results are | (F).—Tests of Bars 21 to 24, at 932 deg. Fah. 1000 lb. per square inch, except, of course, when superheated 
Siven in Table III. | The same heating bath was used as in the last two cases. | after generation. At ordinary working pressures the decrease c 
(C).—Tests of Bars 9 to 12, at 392 deg. Fah. | The results of the tests are given together in Table VII. | in strength is quite small. 
As in the case of B, the bar was immersed in palm oil, TaBLe VII.—932 deg. Fah. 
whose temperature was similarly regulated as in that instance. 
oe of Bars 18 to 16 and 25, at 572 deg. Fah. | eee | Breaking load. Extension Reduction 
e bars were kept during the test in a bath of about| Number. | Diametera.| Sectional length of Stress. ae = Remarks. 
equal parts of nitre salt and nitrate of soda. By keepingthe| | a diam. d. P. Tons per (train) — 
mixture.constantly in motion the temperature was kept #q. in. 
practically constant, as may be seen in the temperature jag ee) Ga Tons. Per cent. Per cent. 
14, and 15, given in Figs. 13 a,14a,and| Kwai ..| 0-787 ~ 0-486 | 8-66 1-417 2-919 0 0 fracture oecurred near mark 2 
a, e results of the tests are given together in’ Table V. “4 
7 8-66 | 1-220 2-510 0 0 Fracture occurred near mark 4 
It was noticed that at 572 deg. Fah. the fracture was quite eee 4 Se ic 
pod deg. Fah. the appearanceis entirely different. | Kw23  ..| 0-486 8-66 1-87 2-838 0 0 Fracture occurred near mark 2 
urther, the above table shows that breaking stress, exten- | Fract 
work done in fracturing—seeing that it is proportional to the Average ..| 2-304 0 | 0 
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COMPOUND EXPRESS ENGINE, MEDITERRANEAN RAILWAY 
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“EXPRESS PASSENGER ENGINE, MEDITER- | 
RANEAN RAILWAY OF ITALY. 

Tue compound locomotive which we _ illustrated 
last week, and now on this page and on page 342, 
was exhibited last year in the park of Vincennes, and is 
the first of a new class in Series 1V., to be numbered 
3151 to 3200. A piston valve is employed for its high- 
pressure and a balanced slide valve for its low-pressure 
cylinder. The axles of its six-coupled wheels are placed 
differently from those of most English or French engines 
of this type, in that two axles instead of one only are 
placed beneath the fire-box—an arrangement which has 
necessitated a considerable reduction in depth at the 


forward end of the ashpan to accommodate the middle 


\ / \ 
/ 


passenger trains on the hilly section between Rome, 
Genoa, and Pisa, and in particular between Follonica 
and Gavorrano, where the gradients vary from 1 in 100 
to 1 in 83. The trains are made up of lateral-corridor 
vestibuled bogie couches, similar to the train which was 
exhibited with the locomotive at Paris, and the speed of 
which is to be 62 miles per hour maximum, or with loads 
of 200 tons on the level 56 miles per hour. By a very 
considerable contraction in the width of the frames at the 
cylinder saddle, where the breadth barely exceeds the 
low-pressure cylinder diameter, it has been possible to 
bring the connecting-rod big ends to the inside of the 
coupling-rods on the front driver crank pins, and the rear 
coupling-rod is likewise in a line with the piston and close 
up to the wheel seats. A minimum of disturbing effect 


heads by key-blocks of square section turned down to jin. 
diameter at either end of their length—which is 2}in. 

Cast iron flanged rings, 12jin. diameter inside, line up 
the valve cylinder for a length of 8fin. at each end, and 
the ports therein are traversed by skew bridges, #in. 
wide, at intervals of 2}in. all around the inte circum- 
ference of 3ft. 33in. The-piston core is bored out larger 
than that portion of the valve piston-rod traversing its 
axis, and is secured to the latter at its back end by a 2in. 
thread on the rod and at its forward end by a nut, check 
nut, and pin, beyond which the extension or guide end of 
the rod is reduced to 1jin. diameter. The valve spindle 
is 1}}in. diameter. 

On the low-pressure side the large surface of the slide 
valve, 2ft. 2in. wide by 10jin. long, is partially balanced 
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axle, although 
space with th 
phoroff’s. 


and Cardiff basins, and having a power of 7500 calories on 
the Thompson calorimeter. 
In its general design the locomotive is representative of 


the standard practice of the “ Mediterraneo” railway for | 
The “Giovanna d’Arco,” a four-coupled | 


years past. 
express engine, shown at the Champ-de-Mars in 1889, | 
presented the same external characteristics, the chief 
differences in the new engine being the additional coupled | 
axle, Walschaert valve gear in place of the Gooch distri- | 
bution with its outside excentrics and inclined valve 
chests, a bogie-wheel base increased by 20in.—S8it. 2}in. | 
—and sand boxes placed beneath the running boards | 
instead of upon the Boiler. 


The new type is required for the heavy and fast. 


} The fire-box is designed for burning mezzo- | cylinder cover has flanges fitting 
grassi coal, in the form of briquettes, from the Newport | ends, while the back ends of the cylinders are semi-closed 


DETAILS OF VALVE GEAR 


apparently still allowing sufficient air ; is thus realised in a coupled engine with outside cylinders. ; by 
e special form of fire-grate adopted—Niki- | The pistons are 6ft. 4in. centre to centre. 


Each front 
outside the cylinder 


and provided alike with small central covers, 19in. in 
diameter, that of the high-pressure being fitted to the 
inside of the cylinder while the low-pressure is fixed from 
the outside. All four cylinder covers are provided with 
lin. safety valves in connection with steam ways bored 
in the stuffing-boxes and in the guide-bar supports. The 
zigzag metallic packing of the glands is of the Dallot- 
Rognetta pattern. 

The piston valve is of bronze, secured by jin. screws 
passing through suitable lugs to an iron core formed of 
four arms, each of which is perforated by « large oblong 
opening. The cast iron valve rings have a width of 
2gin., allowing on the 1fin. steam ports a lap of 1/,in., and 
a negative lap inside of in. They are retained in the piston 


9 in. steam channels in its face, and by relief plates 
or dices on its back. There are two such discs, 11in. 
diameter, fixed abreast on the width of the slide by a 
circle of eight ,5,in. screws, the narrow rubbing faces of 
the discs being turned with concentric annular grooves; 
jsin. wide, while the underside of the discs is of a hollow 
or umbrella form, as is just indicated by the section of 
the valve movement. 

The starting gear is Von Borries. This valve is 
situated on the side of the receiver above the low- 
pressure valve chest. It is principally composed of a 
large bronze disc valve screwed to a long transverse rod 
of case-hardened iron, the middle portion of which is so 
turned down in diameter as to form a diminutive 
piston within the central bearing for the rod, and 
into a cavity of which live steam can be admitted 
from the boiler to keep the dise valve closed in 
the passage between the two cylinders until such time 
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BLAST FURNACE GAS BLOWING ENGINE 


CROSSLEY BROS,, LIMITED, MANCHESTER, ENGINEERS 
(For description see page 345) 
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as the exhaust steam from the high-pressure cylinder | 
is sufficient to overcome the lesser effort of the high- 
pressure steam acting oppositely against the valve rod, 
which is then thrust outwards, bringing into the bearing | 
a thicker portion of the rod, and so covering up four in. 
holes in the bearing through which the live steam around 
the rod had just been flowing into the low-pressure valve 
chest in order to start the engine with the low-pressure | 
cylinder. The action is automatic, in that the steam being 
taken from the 5jin. elbow pipe in the smoke-box—see 
longitudinal section—is controlled by the regulator, and | 
the relative pressures on one side or the other determine 
the initial movement of the steam. The llin. live steam 
pipe enters the rear portion of the shell of the receiver 
casting, through which it is conveyed to the cavity around 
the starting valve rod. 

An addition has been made to the starting valve by 
Signor Giordana by which the engine is permitted to run 
with reversed steam without sucking into its cylinders | 
the ashes and hot gases from the smoke-box. It consists | 
of a cylindrical valve or piston fixed to a prolongation 
of the starting valve rod. When the mixture of steam | 
and water is admitted to this valve, the latter is driven 
outwards until a hole in the bottom of the bronze- | 
lined cylinder is uncovered, and by which the steam, | 
&c., pass into the chimney by a _ jin. copper 
pipe runaing downwards to the back of the exhaust 
orifice of the low-pressure cylinder casting. As the 
disc and piston valves are both fixed to the same 
rod, this arrangement obliges the way between the two | 
cylinders to be kept open while the Giordana valve is 
in use. 

To avoid opposition to the return of the valve under 
the action of steam entering the small starting inlet, a 
groove jin. deep is cut in the bottom of the valve 
cylinder, and through it water or air confined behind the 
piston can leak past it into the pipe leading to the low- 
pressure exhaust. 

The supply for this counter-pressure valve is taken by 
a l}in. pipe screwed into the left side of the tube-plate | 


at about water level, and then brought across to the right | 
side of the chimney, where there is a cock, operated by | 
a straight rod from the foot-plate, and thence carried | 
across the smoke-box to the front of the receiver. There 
is a second cock on the same rod, which connects the | 
same steam supply to a }Ain. branch pipe, terminating in 
a tap fixed to the right side of the smoke-box for 
receiving a hose pipe with which to clean out the 
tubes, &c. 

The annular blast pipe is Adams’ well-known arrange- | 
ment, fitted with a variable exhaust nozzle, the raising 
diaphragm plate of which is controlled, through the 
intermediary of forked arms and cranks, by the fireman’s 
rod on the left side of the boiler. A little above the 
nozzle is an annular blower, connected by a jin. pipe to 
the left side of the tube-plate. 

The piston of the Giordana counter-pressure valve is 
lubricated from an oiler fixed to the left side of the 
smoke-box, and connected by a in. pipe to the base of 


the steam-water pipe on the receiver casting. 
There is no gauge to indicate the receiver pressure; | 

the receiver, however, has a relief and suction valve. 

This valve is of bronze, 44in. diameter inside and com- | 


prises a plug valve which is held down to its seating by 
a din. square section spiral spring, and the compression 


| of which is regulated by a screwed cap, the latter being 


locked up with key pins and screws. 

Whenever the effective pressure in the receiver ex- 
ceeds 94]b., the steam, after entering the valve case by 
300 jin. holes perforated in the half-spherical bottom of 
the valve case, lifts the plug, and escapes around it to 
two 1tin. holes situated higher up in the case. Aspira- 


‘tion in the opposite direction takes place through the 


1}in. holes and through a lift or disc valve which normally 
closes the bottom of the plug valve and to the seating 
under which it is held up by a fine-coiled spring jin. dia- 


| meter encircling the central spindle of the disc valve. 


This spring is compressed between a nut on the top of 


| the spindle and the bridges across the top of the plug 


valve. 

The effective boiler pressure is 174°5]b. The horse- 
shoe bend between the high-pressure and low-pressure 
cylinders is 8}in. diameter. 


PATENT LAW REFORM. 


Since we last dealt with this subject the Committee 


| appointed by the Board of Trade have issued the full text of 


their report in the form of a Blue-book. We have already 
touched upon the proposals which they have made as to the 
establishment of a system of scrutiny at the Patent-office. 
It is suggested that every complete specification should be 
examined in order to ascertain whether it has been antici- 
pated by any invention patented within the last fifty years. 
If this question be answered in the affirmative the result is to 
be communicated to the applicant. If he be dissatisfied he 
may appeal from the decision of the Comptroller to the 
Law-officer, and if he refuses to amend his specification the 
Comptroller will be at liberty to make the grant of a patent 


| conditional upon the insertion of references to prior patents 
| on the face of the specification. It will be séen that this 


confers no right of point-blank refusal upon the Comptroller. 
The result will be that, when these changes in the law are 


| made, if the complete specification contains no reference to 
| prior patents, it will be implied that, so far as the officials 
| of the Patent-office are concerned, there has been no anticipa- 


tion within the last fifty years. Inasmuch as the scrutiny 
will tend to diminish the number of applications, and ma- 
terially to increase the expenses at the Patent-office, it is 


| proposed to increase the fees payable on the sealing of a 
| patent by £1. It should be pointed out that these recom- 


mendations have not met with the entire approval of all the 
members of the Committee. : 

Other changes, of minor importance perhaps, but with 
regard to the necessity of which there is more unanimity of 
opinion, are also suggested. Section 22 of the Patents Act, 
1883, provides that where a patentee omits to work his in- 
vention in this country, or to grant licences to other persons 
to do so, application can be made 7 a person interested for a 
compulsory licence. At present the jurisdiction to grant 
compulsory licences is vested, for some extraordinary reason, 
in the Board of Trade. The Board have been accustomed to 
appoint a referee to hear the. évidence on either side, and to 
make a report, but the expense has been so great and the 
result so unsatisfactory that but few compulsory licences 
have been granted. It is true that there are not many cases 
in which a patentee declines to work or to allow others to 
work a really valuable invention; but instances have been 


known in the manufacture of dye-stuffs where the best 
patents are held by foreigners who can stifle the industry in 
this country while they manufacture freely in their own. It 
is now proposed to vest this jurisdiction in the High Court 
of Justice, and to enable the Court to call in aid a scientific 
or other assessor. 

The third proposal made by the Committee relates to 
applicants for letters patent under the International Con- 
vention. At present, if anyone who has applied for a patent 
in a foreign State makes an application in respect of the 
same invention in England within seven months of the 
foreign application, he obtains a priority over other applicants, 
so that the English patent is ante-dated to the date of the 
application in the foreign State. It is now proposed to alter 
the period of seven months to twelve, provided that this con- 
cession is reciprocally met by a similar provision in favour of 
British inventions in foreign countries. 


LINOLEUM PRINTING MACHINE, 


By the invitation of Summers and Scott, engineers, Gloucester, 
the members of the Gloucestershire Engineering Society were on 
Friday, the 29th ult., enabled to inspect a twelve-colour patent 
linoleum block printing hine, which 8 s and Scott 
have just completed in connection with an extensive order for 
linoleum machinery for the Continent. The length of the machine 
is about 45ft. by 12ft. wide, and stands about 6ft. in height. It 
consists of a framing with a table on the top, over which the 
linoleum to be persis travels by a step-by-step motion, coming in 
succession under each of the twelve cast iron platens, each of 
which carries a wooden printing: block, there being one agri 
block for every colour in the pattern being printed at the time. 
These blocks are at rest some distance above the cloth, and a 
series of boxes carrying the colour pass underneath, and distribute 
the colour on the under surface of the blocks by means of rollers. 
When the colour boxes have moved to one side, the blocks descend 
on the surface of the linoleum, be the colour, and lift again, 
and this operation is repeated in the period between the movement 
forward of the linoleum, and thus the whole surface is printed in 
succession by the twelve different colours on the machine. It will 
be seen from this description what great accuracy is required in a 
machine in which material like linoleum travels 33ft. between the 
putting on of the first colour and the last, and when it is borne in 
mind that an error equal to a minute portion of an inch in the 

rinting would be fatal to the quality of the goods. When the print- 
ing blocks descend on the cloth, by a combination of mechanism 
they are made to come down “‘corner first,” and lift in the same 
manner. The reason of this is obvious when one remembers that 
the whole surface of the block is covered with thick colour, and 
that it has to be lifted quickly off the linoleum. The movement 
resembles exactly the method any ordinary individual would 
employ in removing a postage stamp from a letter, i.¢., corner first. 
The various movements of the machine are done by means of cams, 
and the main drive b — gearing of helical teeth. All the run- 
ning parts are carefully balanced, which give a very steady move- 
ment throughout. The cast iron platens, which are the entire 
width of the machine, can be inverted for cleaning, repairing, or 
change of pattern. All the printing blocks work simultaneously. 
To give some idea of the capacity of the machine we might men- 
tion that it prints linoleum two yards wide at the rate of a mile in 
four hours, and when one considers that under ordinary methods 
it would take at least eighty men with their assistants to do the 
same amount of work in the same time, one can appreciate the 
saving in wages and also in the space occupied. We are informed 
that Messrs. Summers and Scott have supplied three linoleum 
factories in Berlin with printing machinery. 

Mr. C. H. Scott met the members of the Society at the works, 
and explained the principle and construction of the machine, which 
was set in motion, and a practical demonstration given of its mar- 
vellous capabilities and the elaborate and artistic character of the 
work turned out, 
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THE ENGINEER 


APRIL 5, 1901 


THE INSTITUTION OF NAVAL ARCHITECTS. 


Tue first paper read at the second day's meeting of 
the Institution of Naval Architects was by Herr Otto 
Schlick, and was 


Some Experiments Mapk oN Boarp THE ATLANTIC 
Liver DEvTSCHLAND, DURING HER TRIAL TRIP IN 
JuNE, 1900.” 

Owing to indisposition Herr Schlick was not present to 

read his paper in person, and it was therefore read by 

the Secretary. We give below an abstract of it. 


The paper was an eiaborate and careful examination of the 
causes, other than those due to the engines, which roduce 
vibration in a twin-screw it bei in tl 

lace, by running the engines without propellers, that no vibration 
of the ball ret place when balancing on the Schlick method is 
adopted. Only vibrations the period of which coincides with a 
revolution of the engine are dealt with. To measure these 
vibrations and to assign their correct positions with relation to the 
position of the cranks, an apparatus, spoken of as the pallograph, 
was fitted on the steamer Deutschland at the extreme after end. 
At this point, where the strongest vibrations are felt, the vertical 
movement was only ;;in., which, it is claimed, is e ding], 
small in a vessel 662ft. long and of 37,000 horse-power. An electric 
device, by which a powerful spark is caused to punch a hole in the 
travelling band of paper on which the pencil records the vibrations, 
marks the moment in each revolution when the forward crank of 
each engine reaches its vertical position, and from the diagrams 
obtained the relationship of the vibration with regard to the 
position of the pistons can be readily determined. It was found 
that a maximum of the vertical vibrations always occurs when the 
port engine is about 90 deg. to 100 deg. ahead of the starboard 
engine; and a minimum when the difference in the position of the 
cranksisa further180 deg., or when the port engine leads by 270deg. 
to 280 deg., which is the same as if the port engine is 80 deg. to 
90 deg. behind the starboard engine, and from this the conclusion 
is reached that the cause of the vibrations cannot be due to 
deficient balancing, nor to the want of uniformity in the turning 
movement, as has often been supposed. The cause cannot lie in 
the engines at all, for if that were the case this cause would 
always occur in the one engine exactly when the other is in its 
symmetrical crank position. Therefore, when the maximum is 
attained both the cranks would have to pass the upper dead 
centre simultaneously ; on the diagram the marks of the star- 
board and port engines would have to correspond to an angle of 
0 deg., rut would have to be in a perpendicular line at right 
angles to the edge of the paper band, or, in other words, the 
red and green lines would have to fall together. The theory of 
the influence of the turning moment is, therefore, quite out of 
question, 

The object of further investigations on the trials was to find 
the relationship between the vibratory movements—or the curves 
drawn by the pallograph—and the — causing the vibrations ; 
or, in fr fe words, to ascertain in which phase of the vibratory 
movement the ship’s hull is to be found when the vibratory 
impulse has someon its maximum. 

ese investigations lead to the conclusion that a certain blade 
on each propeller finds a somewhat greater resistance when turn- 
ing in the water, and that the pair produces the greatest reaction 
in an upward direction when rising at about an angle of 30 deg. 
from the centre outwards. This difference in the resistance of the 
blades is the only cause which produces vibrations in a vertical 
plane. The propellers are, it should be remembered, four-bladed. 
After discussing the small horizontal vibrations which are due to 
torsion, and are also attributable to the propellers, the paper ends 
with the following remarks. 

If we sum up the results of the foregoing researches we have to 
record the following :—The critical number of revolutions for the 
vertical and horizontal vibrations have been pretty accurately 
ascertained. It has been proved that the slight vertical vibrations 
are neither caused by mistakes in the balancing of the masses nor 
by the variations in the turning moment, or speed of revolution. 
It has been ascertained that the vertical vibrations are caused by 
a somewhat greater resistance in one blade on each propeller, and 
it has been shown which these blades are. The cause of the 
maxima and minima vertical vibrations have been found. It has 
been proved that each propeller blade finds its greatest resistance 
in revolving, when rising outwards at an angie of about 30 deg. to 
the horizontal position. It has further been ascertained that the 
horizontal vibrations are also caused by the propeller blades, and 
that the number of the maxima and minima which occur during 
the time that one engine makes exactly one revolution more than 
the other depends upon the number of blades. The variations in 
the turning moments of the engines have no influence on the hori- 
zontal vibrations. Finally, the conclusions we have been enabled 
to draw from the appearances of the vertical vibrations, viz., that 
one blade on each propeller meets with a greater resistance when 
turning than the others, are also confirmed by the curves of the 
horizontal vibrations. These results agree on the whole with those 
which have been made by me on other vessels. The greater re- 
sistance of the one blade, of which we have repeatedly spoken, is 
probably in most cases to be attributed to the greater pitch of the 
same. The least deviation in the pitch, which cannot be proved by 
ordinary instruments, appears to be sufficient to cause perceptible 
vertical vibrations. The greatest care must therefore be taken in 
the manufacture of propellers, not only for the sake of preventing 
vibrations, but also for saving power, and in order to prevent 
blades from breaking. 

The discussion was opened by Professor Hele Shaw, 
who said that had he known beforehand the nature of 
the paper he would have been much better prepared to 
discuss it, as there were a number of interesting points in 
it. As it was, there was just one point to which he would 
like to draw the attention of the meeting. When going 
to Canada to attend the meeting of the British Associa- 
tion Sir B. Baker and himself happened to be travelling 
together, and they noticed that as they where steaming 
at half speed from Liverpool to Queenstown there was 
considerable vibration in a vertical direction. When, 
however, they had left Queenstown and were going full 
speed the character of the vibrations changed from 
vertical to horizontal. They made such experiments as 
they could arrange, and both felt that further researches 
would be most useful. Herr Schlick had made those 
very experiments. The speaker wished that the meeting 
had had an opportunity of seeing the instrument which 
had been used, and concluded by saying that the author 
had opened up another most useful field of research. 

Mr. Wingfield explained how that the Vulkan Company 
had some years ago had trouble with another ship. The 
engine was unbalanced, and there was a certain amount 
of vibration from the engine, and some from the propeller. 
However, on changing the position of the propeller 
relatively to the engine, 7.c., by uncoupling the former, 
turning it through one-third of a revolution and then re- 
placing it, much improvement in the vibration was 
obtained. 

Professor Bryan said that hitherto he had believed, in 
common, he thought, with many others, that if once there 


was a properly-balanced engine there was no further 
trouble. This was evidently not the case. There were 
further difficulties ahead. There were, in consequence, a 
number of questions which suggested themselves to him. 
For example, could the vibrations be diminished by 
increasing the number of blades? Or, again, would it be 
possible, instead of making the blades like windmill sails, 
to make them longer and more like screws ? 

Mr. Thornycroft discussed the question generally, and 
without particular reference to any specific point in the 
paper. Tho object of the propeller was, he said, to give 
acceleration to the after-stream. The blades must ne- 
cessarily encounter more or less resistance at different 
periods of rotation. His firm had made experiments with 
turbine propellers, and less vibration had been found 
where these were used. He said that it had been found 
in practice desirable to employ propellers with as few 
blades as possible. The late Mr. Perkins had made a 

ropeller with only one blade spiral in form. This might 
a good as far as vibration is concerned, but it was weak. 

Professor Biles said that the value of the paper was 
not so much the discovery of the seat of vibration as the 
connection between the vibration and its cause. In the 
case dealt with in the paper the vibrations were very 
small. If they were all done away with altogether, not 
much would be effected as regarded the efficiency of the 
ship. The vibrationsin smooth water are very different from 
those in a sea way, so, though the investigations as set 
out in the paper were very interesting, he did not think 
= much would be done in the direction of changing the 
blades. 

Mr. Humphrey Wingfield’s paper on ‘ The Influence of 
Depth of Immersion on the Distribution of Pressure over a 
Submerged Moving Plate” was a mathematical investi- 
gation of the possibility of the thrust on the lower blade 
of a propeller being greater than on a higher blade be- 
cause of the greater pressure of water due to its deeper 
immersion. A plate was considered and used in certain 
experiments in place of a propeller, and the conclusion 
was reached that the distribution of pressures on either 
side of an isolated moving plane, due to its motion, is un- 
affected by depth of immersion at speeds short of that at 
which cavitation occurs. 

The discussion, which was taken part in by Professor 
Bryan, Mr. Rounthwaite, and Professor Hele Shaw, 
was of a strictly technical character. The paper was 
both adversely and favourably criticised, and opinions 
were expressed, which differed very widely from one 
another on some of the points raised in it. 

The meeting here adjourned, and was re-commenced 
in the afternoon, when Mr. David Joy’s paper on a “‘ New 
Assistant Cylinder” was read. The bulk of this paper 
we reprint on another page. On this paper there was no 
discussion. 

In the evening Mr. MacFarlane Gray read an interest- 
ing mathematical paper on ‘“‘ The Geometry of Engine 
Balancing,” which was followed by one by Professor 
Dolby. Neither of the papers was suitable for reading 
to a mixed audience, although they are, no doubt, 
valuable contributions to the ‘ Transactions’’ of the 
Institution. Asa matter of course, there was no discus- 
sion worth reporting. 

On Friday morning the first paper read was “On the 
Motion of Submarine Boats in a Vertical Plane,’ which 
we begin on another It was expected that a very 
useful discussion would have followed. The submarine 
boat is attracting a great deal of attention just now, 
and engineers, shipbuilders, naval architects, and — 
though last, not least—naval officers, ought to be able 
to express opinions or say something likely to be use- 
ful. Strange, but true, there was no discussion of any 
value on this paper. It took a long time to read, and 
possibly the audience wearied. At all events, there was 
again a manifestation of the get-it-over-and-have-done- 
with-it spirit. Admiral Sir Nathaniel Bowden Smith 
gave a few particulars of the early history of the sub- 
marine boat. He was glad the Admiralty were going to 
try these craft. They were going to build eight craft 
all of the same pattern, when two or three would have 
sufficed; but, bearing in mind the wholesale way in 
which Belleville boilers had been introduced without 
adequate trial, he could only be thankful that the 
country had got off with eight submarine boats instead 
of many more. i Sir E. R. Freemantle and 
Mr. Barnaby followed, but neither said anything worth 
recording. 

In the afternoon the proceedings terminated with the 
reading of a paper by Mr. John Irving on “‘ A New Form 
of Water-tube Boiler.” This paper will be found on 
page 354, 

The discussion was opened by Mr. Yarrow, who said 
that as to the temperature of the waste products of com- 
bustion in the uptake, it was very easy to draw 
erroneous deductions, unless the composition of the gases 
were known. The temperature might be kept down 
either by admitting an excess of air to the furnace, or by 
the efficient performance of the boiler. As to the expan- 
sion question raised by the author, he might say that his 
own experience showed that when the tube was 
clean, its temperature was practically identical with 
that of the water. This might be wrong in theory, but it 
was a fact of practice; and so in Mr. Irving’s boiler, all 
parts of it in contact with the water would have so 
nearly the same temperature that the elasticity of the 
metal would provide for the small expansion differences 
without trouble. In proof of this he pointed out that a 
tin saucepan put together with soft solder will stand a 
very fierce heat so long as it is supplied with water. As 
to automatic feed apparatus, he might say that its use was 
found quite unnecessary and was being discontinued. 
Mr. MaclIlwain criticised the’ direction taken by the gases 
among the tubes, which he did not think the most satis- 
factory. He was quite certain the water circulation 
would be unsatisfactory, and lead to priming. The con- 
struction of the boiler was wrong, because the tubes were 
fixed like stay tubes, and stay tubes always gave trouble. 
Then the stuffing-boxes must be unsatisfactory. The 


down-comers were all wrong, and the water chamber 
were held together with screwed stay bolts, which we . 
an abomination. If the whole method of construction, 
the details of the design, and the system of working were 
altered, a very good boiler might, icceen, be the result 

After this condemnation, which left theimpression that 
the speaker must have had some very interesting if unusual 
experiences with boilers in general and stays of all kinds in 
particular, Mr. Watt followed, and said that to all intents 
and purposes the boiler was the same as one he had 
patented thirty years ago ; the only difference was in the 
details and in the presence of inner tubes, which seemed 
to Mr. Watt's hearers to mean that if they took away those 
features of the new boiler which are peculiar to it then jt 
would be like another boiler—a self-evident proposition 
which did not advance matters much. As to the satis. 
factory results obtained, they could only be had with 
Loch Leven water, which is free from lime. If the 
boiler had been used with ordinary water it would have 
been furred up and destroyed. 

Professor Robinson, who is, it may be remembered, the 
translator of M. Bertin'’s able book on marine boilers 
called attention to the Charles and Babillot boiler, which 
was fitted in the torpedo boats Sarrazin and Tourbillon 
and which is very similar to the Irving boiler. There were 
six small tubes without internal tubes over the fire. 
Owing to the formation of steam pockets in the annulay 
space, an outer tube burst and there was loss of life, 
Tt was a curious fact that at the same time a number of 
inner tubes collapsed, without, however, enabling steam or 
water to escape. Professor Robinson criticised the state. 
ment of economic results in some detail. Mr. Wingfield 
followed, and criticised the performance of the boiler, and 
then gave some explanation of why, in his opinion, 
induced draught ought to be more efficient than forced 
draught. Mr. Halliday criticised the distribution of the 
gases. He held that some of them should pass round 
the "ag: outside, and some should go through the tubes 
inside. 

Mr. Manuel said the boiler was identical in all respects, 
eave the inner tube, with the D’Allest boiler. It had 
been proved that stays always corroded when they were 
in a rush of water. As to the boiler, no one could tell 
how it would work at sea until it had been at sea. It 
was a mistake to claim efficiency for water-tube boilers 
by comparing them with ordin cylindrical boilers, 
Let the comparison be drawn with Howden boilers. 

Mr. MacFarlane Gray directed attention to a report 
which he had erases | twenty-eight years ago on the 
failure of the boilers of the s.s. Montana, which was 
published in the Nautical Magazine. He showed then 
that there must be no communication between any two 
tubes placed less than 4ft. above the fire. For if there 
were, that tube which got a little more heat than its fellows 
would 7 itself of water into them. Each tube must 
be regarded as a distinct boiler in itself and treated 
accordingly. Then there would be no burned tubes. 

Mr. Denny very neatly demolished some of the 
arguments urged against the boiler. That it would not 
work was refuted by the trifling circumstance that it had 
been at work for three years regularly, and giving the 
utmost satisfaction, and it was just as good now as when 
= up. As to feed-water, he agreed with all that had 

en said about the merits of Leven water; but the 
Irving boiler had not had the good luck to be fed with 
Leven water but with Garsaich water, which had plenty 
of lime in it. It was possible that it would refuse to 
work with dirty water, but it had worked very well with 
a mixture of mud and water, about half-and-half. For 
the rest, he only hoped that some enterprising ship- 
owner would come along and give them an order for a 
few boilers on trial. : 

Mr. Irving having replied on the whole discussion, the 
proceedings termina with various votes of thanks, 
including a well-deserved tribute of praise to Mr. Holmes, 
the retiring secretary, who has for twenty-one years 
rendered invaluable service in promoting the welfare of - 
the Institution. 


CORRUGATED FURNACE TUBES. 


An important patent case has been tried in the High Court 
of Justice before Mr. Justice Cozens-Hardy. The Leeds Forge 
Company, Limited, sued Deighton’s Patent Flue and Tube 
Company, Limited, for infringement. Expert evidence was 
heard on both sides on Friday, the 29th ult. Judgment was 
given for the plaintiffs. The question at issue was whether 
or not a patent granted in 1889 toa Mr. Devis, and vested in 
the plaintiffs, had been infringed by the defendants. Every- 
thing turned on the shape given to the corrugations of cor- 
rugated furnaces, and it would be impossible to explain the 
small points on which the case was decided without engrav- 
ings, which, at this time, it is not necessary to give, because 
the case is not ended by Mr. Justice Cozens-Hardy's 
judgment. Stay of execution has been granted pending 
an appeal. 


THE BurLDiInc TRADES EXHIBITION, which will be opened on the 
17th inst. at the Royal Agricultural Hall, and remains open until 
the 22nd inst. will, we are informed, be the largest and most 
representative in point of exhibits of its kind. Special sections 

1 be devoted to fire prevention and smoke abatement. 


Naval ENGINgER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineer: Alexander 
Kerr to be lent to the Vernon and Excellent for course of 
ge and hydraulic instruction, Chief engineers: Thomas 
R. Reynolds, to be lent to the Vernon and Excellent, for course 
of torpedo and hydraulic instruction; A. E. Tompkins, to the 
Duke of Wellington, for the Swiftsure. Engineers: Edward J. 
Rosevere, John 8, Hare, Reginald W. Parry, and Herbert W. 
Irish, to be lent to the Vernon and Excellent for course of tor- 
pedo and hydraulic instruction ; J. 8. Hare, to the Pembroke— 
supernumerary ; J. M‘Laurin, to the President, additional, for 
service at the Admiralty ; L. R. Croisdale, to the President, addi- 
tional, for service at R.N. College. Assistant engineers: William 

Rosevere, Albert J. Venning, and Frank A. Fletcher, to be 
lent to Vernon and Excellent for course of torpedo and hydraulic 
instruction ; J. 8. Sanders, to the Royal Sovereign ; G, A. Vincent, 
to the Vivid, additional, for reserve. 
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RAILWAY MATTERS, 


Tux Baltimore.and Ohio Railroad is about to be fitted 
throughout with a complete system of automatic block signalling. 


Tye first section of the new suspended railway between 
Elberfeld, Barmen, and Vohwenkel, officially opened by the 
German Emperor in October, was thrown open to the public 
recently. 

Tur Erie Railroad has completed plans for the erection 
of large car and locomotive repair shops at Salamanca, N.Y. The 
new shops will be equipped with the most modern machinery, and 
will employ 2000 men. 


A TEN-WHEEL locomotive with the Vanderbilt boiler is 
being built for the Illinois Central Railroad. This will be shown 
at the Pan-American Exhibition. A tender with Mr. Vanderbilt's 
steel underframe will be built for this engine and also exhibited. 


Our American contemporary the Railroad Gazette 
has received information that the directors of the Metropolitan and 
District railways have decided to adopt the Ganz system of 
electric traction with the Sprague multiple unit control, The in- 
formation has not been confirmed from official sources, 


Ay important meeting of the Tramways Committee of 
Newcastle Corporation was held on Tuesday, at which it was 
decided that as the tramway company would not accept certain 
terms, the trams should cease running on and after April 13th, the 
date of the expiration of the lease, 


Ow1nG to the snowstorm on Friday many of the over- 
head telephone wires in Southport broke and fell upon the trolley 
wires of the electric tramways, There were frequent flashes as the 
broken ends swung against the tram wires, but as a rule the guard 
wires were effective. The trams were stopped and the current 
switched off to prevent accidents, 


A REMARKABLE railway butting collision is reported 
from America at White Pigeon, Michigan. One locomotive was 
pushing a large snow plough and the other locomotive mounted the 
inclined front of this till it finally came to rest perched on top of 
the boiler. The locomotive which ‘‘came out on top” was stand- 
ing still at the head of a long freight train. ‘T'wo trainmen inside 
the snow plough were killed in the accident, brt the engine crews 
escaped injury. 

Tue engineers of the Baltimore and Ohio Railroad are 
busy laying out a line from Smiths Ferry, Pa., to Canton, 0., a 
distance of 60 miles. This tine will reduce the distance between 
Chicago and Pittsburgh 28 miles, and will avoid the heavy grades 
between those points. It is said that the construction will be 
heavy, as some ten tunnels and fifteen bridges over Beaver Creek, 
where the line crosses and re-c will be necessary, At no 
point will the grade be more than 16ft. to the mile. 


Tuert are 150 miles of electric tramways in Spain. 
Vizeaya owns 48 miles, Madrid 16 miles, Seville 12 miles, and San 
Sebastian 9 miles, Among the concessions granted for long lines 
are San Sebastian-Tolosa ; Cadiv-San Fernando ; Corunna-Burgo- 
Santiago; and Arriandas-Covadonga. Concessions for electric 
tramways in towns have been granted for Madrid, Barcelona, 
Valencia, Seville, Zaragoza, Corunna, San Sebastian, Cadiz, 
Oviedo, Almeria, and C; na. 

Tuere are thirty-four electric tramways in Canada. 
During the year ended December 31st, 1899, 630 miles of track were 
used, and the total number of miles run by cars was 29,646,847. 
Passengers carried numbered 104,033,659, which was equal to carry- 
ing every man, woman, and child in the Dominion twenty times. 
Compared with the previous year, the ber of f gers 
increased nearly 9,500,000, and the number of miles run over 
1,000,000. The amount of paid-up capital invested in electric 
railways is £4,300,000, 

TwunneEt blasting on the New York Rapid Transit Rail- 
way is causing complaints on the part of property owners residing 
near the line of the tunnel where it passes under the north-west 
corner of Central Park. The damage done is confined to the two 
blocks on Central Park West, between 103rd and 105th streets. 
In these blocks the concussion has broken much window glass, 
ceilings have fallen, and bric-i-brac has been knocked down and 
destroyed, The tunnel is here in solid rock, and the shaft nearest 
to the houses is 65ft. deep. 


Tue officials of the Jura-Simplon Railway report that 
the statements which have recently been made with regard to the 
expected avalanche in Switzerland have been greatly exaggerated. 
At Clusette, the point in question, the strata are strongly inclined 
towards the mountain, and the ground is dry, the slight subsidence 
which has taken place being due to the undermining of the rock 
for the purpose of procuring cement. Should any fall take place 
it is believed it will be of a very slight description, and will not 
interfere with the course of the river Reuse, and not at all with 
the railway line. 


Last Saturday Colonel Yorke made the final Board of 
Trade inspection of the lines of the London United Tramways (om- 
pany from Shepherd’s Bush to Actom»and Goldhawk-road and 
Jammersmith to Kew Bridge. The car traversed the whole system 
at present adapted for electrical traction except the Brentford 
section, The surveyors of the various districts through which the 
lines ran—Hammersmith, Acton, Chiswick, and Brentford—a small 

jiece of the line near Kew Bridge being in the jurisdiction of the 
dst named—expressed themselves as highly satisfied, and pressed 
for an early opening of the electrical equipment. When that con- 
summation is reached now depends on the action of the Kew 
authorities, 


Tue Permanent Secretary to the Board of Trade, Sir 
Courtenay Boyle, sat last week to hear the objections to the order 
of the Light Railway Commissioners authorising the construction 
of a light railway in Nottinghamshire. One of the principal 
objectors was the Cyclists’ Touring Club. The ground for the 
club’s objection was that the promoters would be at liberty to 
charge one shilling per mile for the conveyance of bicycles, It was 
urged that the Board of Trade should do something for cyclists, 
and that a reasonable rate would be 3d. for the whole distance or 
any part thereof. The promoters said they were willing to reduce 
the rate to 6d. per mile. Sir Courtenay Boyle, after consultation 
with his colleagues, said in their opinion the alternative rate 
offered by the promoters of re mile was altogether excessive, 
and a proper rate to be charged would be 2d. per mile, with a 
minimum of 6d. 


Art the Board of Trade office on Tuesday Sir Courtenay 
Boyle heard the objections of the Blackpool Corporation and the 
Cyclists’ Touring Club to an- electric light railway order from 
Blackpool to Garstang, a distance of eleven miles. Mr. Honoratus 
Lloyd, for the Blackpool Corporation, objected to the promoters 
taking power to work the railway by steam or other motive power 
when it was stated before the Light Railway Commissioners that 
it was to be worked by electricity only. The promoters had 
already got power to make junctions with the Lancashire and 
Yorkshire and London and North-Western Railway companies, 
and as the gauge was the same as those railways the Corporation 
feared that the light railway might fall into the hands of the rail- 
way companies. Sir Courtenay Boyle said that before the Board 
would sanction the working of the light railway by steam, the 
whole matter would have to be submitted to the Board of Trade. 
The solicitor to the Cyclists’ Touring Club asked to have the 
schedule for bicycles rodiecd ; and Sir Courtenay Boyle made an 
order that the charge for cycles should be 2d. per mile, with a 
minimum of 6d, The order, as amended, was approved, 


NOTES AND MEMORANDA. 


An Admiralty Commission is now visiting Germany to 
test the Diirr water-tube boilers, 


Wrratn a radius of 500 miles with Chicago as the 
centre there is a population of over 40,000,000, 


Tae new Garland automatic quick-firing gun which is 
ks Shag in the United States fires, it is said, 300 shells per 
minute, 


A sum of over £1,000,000 is being expended upon 
harbour improvements at Ostend, which it is expected will greatly 
facilitate the cross-Channel traffic on that side. 


A union of Hungarian mine and smelting undertakings 
has just been formed in Buda Pesth. Forty-five concerns have 
already entered for membership. 


Tur United States Consul at Bergen reports that a 
I hemist has ded in pr ing a cheap substitute 
The new material is called “solicium,” and is 


Co 
for india-rubber. 
made from asphalt. 


Cuicauo is said to make 70 per cent. of the harvesting 
machines of the world, and to have a business in them of the value 
of £7,000,000. They are lighter than the European machines, and 
labour-saving machinery is very much used in the factories, 


THE appoltenrah of Controller of the Navy, vacated 
j Rear-Admiral A. K. Wilson, V.C., has been given to Capt. 

illiam Henry May, Director of Naval Ordnance. Rear-Admiral 
Wilson relieves Vice-Admiral Sir H. Rawson in the command of 
the Channel Squadron. 


On Saturday, April 13th, the members of the Auto- 
mobile Club will hold a thirty-mile run to ascertain the consumption 
of spirit by their respective cars. High speeds are not to be 
allowed, and it is only required that the time taken by the run 
shall not exceed four hours. 


Scortisu shipbuilders launched during March 18 
vessels, of 26,180 tons, as compared with 18 vessels of 61,600 tons 
last month, and 27 vessels of 39,210 tons in March of last year. To 
the total the Clyde contributed 16 vessels, of 24,330 tons; the 
Forth, one of 250 tons; and the Tay, one of 1600 tons, The 
contracts reported amount to about 21,600 tons, 


Tue United States Consul at Brunswick tells of a new 
alloy of aluminium and magnesium called magnalium. The alloy 
contains from 2 to 30 per cent. of magnesium, and is said to be free 
from the bad qualities of aluminium while still retaining its better 
qualities. It can be worked with the file, in the lathe or planing 
machine, and it makes an admirable solder. 


Tue Admiralty have ordered a repetition of the coal 
consumption and evaporation trials of the new Royal Yacht. 
There have already been three trials of twenty-four hours’ duration 
each, but on each occasion coal that had been lying in the bunkers 
for some months was used, and as the results were not considered 
enn fresh trials are to be made with specially hand-picked 
fuel, 


Tue production of the copper mines in Spain in the 
year 1899 amounted to 2,443,644 tons, valued at 14,925,000 pesetas 
(£597,000), an increase of 140,000 tons over the preceding year. 
Of this, 2,426,152 tons, valued at 14,556,000 pesetas (£582,000), 
were produced in the province of Huelva ; 15,489 tons, valued at 
274,548 — (£10,980), in Seville ; and a few hundred tons in 
Murcia, n, and Navarre. 


TE production of iron in Spain in the year 1899 
increased by upwards of 2,000,000 tons, as compared with the 
preceding year. The improvement is noted in every province 
except Seville. The most remarkable increase in exportation is 
with Great Britain, consisting of 1,500,000 tons, then Holland 
280,000 tons, and the United States 126,000 tons, while the 
exportation of iron to Germany, Belgium, and France in the year 
1899 had in each case amounted to about 50,000 tons more than in 
the preceding year. 


A sImpLE device which surmounts all the difficulties 
experienced in transmitting the indications of an ordinary centri- 
fugal anemometer toa distance was described in Comptes Rendus 
lately by M. E. Legrand. The shaft of the cup anemometer 
earries a small Gramme ring, which revolves between the pole- 
pieces of a strong permanent magnet. The E.M.F. produced 
in the ring is proportional to the speed of rotation. The 
apparatus is connected with a voltmeter formed by adapting a 
Deprez galvanometer, with a suitable damping device at a low 
resistance, To avoid errors due to temperature, the circuit is 
made of manganin wire. 


Ir has been found by Dr. F. W. Smith that the efficacy 
of the Harrogate waters is greatly increased by passing an electric 
current through the water, the patient being made the positive 

le. The discovery, says the Hlectrician, was due to one of Dr. 

mith’s patients undergoing electrical treatment in Harrogate 
water, the sulphur deposit appearing on his skin soon after his first 
bath. Prof. Smithells, professor of chemistry at the Yorkshire 
College, Leeds, and his assistant, Dr. H. M. Dawson, have tested 
the water, and found that sulphur would be liberated at the 
positive pole. This treatment may prove useful in the case of 
certain skin diseases for which applications of sulphur are known 
to be efficacious. 


Tue French military authorities, after protracted 
experiments, are said to be so far satisfied with the value of the 
motor car in war time that they are making arrangements to 
acquire, if necessary, the whole of the auto-cars for military 
service in the event of the army entering the field. According to 
the Awto-car, notices have been sent to owners of auto-cars, asking 
them if they are disposed to sell their vehicles to the Government 
whenever the country should find itself threatened with war, and 
also requiring them to fix the prices of the cars. The actual 
purchasing price will be decided upon by the military authorities 
when the vehicles are handed over, after taking into account the 
depreciation they may have undergone in the meantime. 


Accorp1nG to the Pall Mall Gazette, the naval authori- 
ties have decided to remove the non-inflammable wood from the 
new armoured cruiser Cressy. Nor, says this yee will this 
material be used in any other of our warships. e intention of 
fitting it in the Kent has been abandoned, corticine-covered steel 
being employed instead for the ‘tween-deck fittings. An oaken 
covering is being given to quarter-deck and forecastle, as this 
material is much better than bare steel for the men to get about 
on when at sea, But no wood is being used in places where 
its presence is considered dangerous. Experience has proved 
that where wood is bolted to steel, as it is on the upper decks 
of our new ships, it will neither burn nor splinter. 


Tue total annual production of coal from all the mines 
in Japan is now estimated at not less than 4,000,000 tons, of which 
more than three fourths belong to the mines of the island of Kiu-siu. 
The total export from all Japan in 1899 was ew f 24 million tons, 
leaving 14 million for home consumption. This latter must have 
been used almost wholly for manufacturing purposes and for rail- 
ways and steamers, as the quantity required for domestic purposes 
is insignificant. Mr. Longford, British Consul at Nagasaki, from 
whose latest report these facts and figures are taken, gives a table 
showing that the value of the coal exported from the ports of 
Kiu-siu between 1895 and 1899 has almost doubled. he chief 
foreign markets are China and Hongkong, which in 1899 took 
949,000 and 660,000 tons respectively. ; 


h 
ti 


MISCELLANEA. 


AN underground locomotive haulage plant is being 
installed at the Britannia Mine, at Brux, in Bohemia, The line, 
the length of which is six miles, will be worked by five electric 
mine locomotives. 


A Se.ect Committee of the House of Commons last 
week threw out the preamble of the Bill promoted by the London 
County Council with the object of running a fleet of passenger 
boats on the Thames. 


THE new United States battleship Alabama, a sister- 
ship to the Illinois, went through the final trials satisfactorily on 
March 11th—13th. The vessel made 15°2 knots, and the engines 
developed 7506 horsé-power. 


AFTER experimenting for two years on the value of 
automobiles for conveying stores and ammunition, the Austrian 
military authorities now intend to test the possibilities of trans- 
porting troops by this method at this year’s manceuvres. 


A LarGE hydraulic dredger, 160ft. long by 40ft. beam, 
and having pi thy engines of 1200 horse-power for driving 
the pumps, is ing built at Toronto for the Canadian Government. 
It is intended for deepening the ch 1 through Lake St. Peter. 


Wie engaged last Friday testing an anchor at New- 
burn Steel Works, Newcastle, Mr. J. H. Craig, Lloyd’s surveyor 
for the district, was hit by a piece of the metal, and was so badly 
= that death resulted. Mr. Craig was fifty-six years 
of age. 

Ar the request of the Cyclists’ Touring Club and the 
National Cyclists’ Union, Mr. T. Lough, M.P., has given notice of 
his intention to raise the question of the charges made by railway 
companies for the conveyance of bicycles on a motion to reduce 
the rd of Trade vote. 


At a meeting of the Mersey Docks and Harbour Poard 
last week it was resolved to construct a new graving dock at an 
estimated cost of £136,000. It is to be construct2d on the site of 
one of the old obsolete docks at the south end of the estate, and 
is to be 720ft. long and 1C0ft. wide. 


Hicuty successful experiments have, it is stated, been 
made at Capetown in the employment of motor traction for Maxim 
guns. The motors, it is stated, developed a speed of twenty-five 
miles an hour. The Maxim was mounted on a platform, and 
occupied the front seat of a quadricycle. 


THE improvement of the Port of Montevideo is now 
ordered by the Uruguay Congress. A French syndicate has 
secured the contract. It is claimed that the completion of this 
work will give Montevideo the finest harbour on the Atlantic coast 
south of Rio de Janeiro, with the whole valley of the Rio de la 
Plata tributary to it. 


A commerciAL harbour has been designed to be con- 
structed at Kiel, and the sum of 1,109,000 marks has been voted 
ty the city for the purpose. It will be situated on Wik Bay ; the 
quays are to be 500 metres in length, with a superficial area of 

square metres. There will bea water surface of 90,000 square 
metres, with ample accommodation as a harbour of refuge and safe 
anchorage-ground, 


On Tuesday evening last at the South-street, Man- 
chester-square, station of the Metropolitan Electric Supply Com- 
pany a short length of steam pipe between a boiler and a stop 
valve burst, killing one man and badly scalding another. The 
piping was of solid drawn copper. No inconvenience will be caused 
to the company’s customers, as current can be supplied from 
Willesden pending the renewal of the fractured pipe. 


Tue Postmaster-General has addressed a letter to the 
Association of Chambers of Commerce appreciating the force of 
the arguments in favour of underground telegraph wires. He 
points out, however, that the dislocation of the latter by storms to 
an extent causing public inconvenience has in the past six years 
averaged six times a year only, the average duration of the dis- 
location being one hour and twenty-three minutes. Last year, 
however, he says, seems to have been singularly unfortunate. 


In the House of Commons last Friday Lord George 
Hamilton, in reply to a question asked regarding the proposed 
dismissals at Cooper's Hill, said that before effect is given to the 
proposed educational reforms at Cooper’s Hill College, all the 
teaching staff affected should have a full opportunity of giving 
their reasons before the Board of Visitors against the proposed re- 
organisation, and that the Council of India would suspend their 
decision until they had received and considered this evidence and 
the report of the Visitors upon it. 


Ir has been decided by the Thames Steamboat Com- 
pany that the summer season for the running of the passenger boats 
shall commence on May Ist. Thirty-six steamers will be employed 
between London Bridge and Chelsea. The boats will run every 
ten minutes instead of every quarter of an hour, as was the case 
last year, and the fare between these two points will be reduced 
from 4d. to 2d., with intermediate 1d. fares. The boats will run 
from 7.30 a.m. until after sunset. The half-hourly service to Green- 
wich will probably be extended to Woolwich, and the half-hourly 
service from Chelsea to Kew will run as before. 


Ay accident by which two men lost their lives occurred 
last Saturday morning at the ironworks of John Bradley and Co., 
Stourbridge. Some rolls had been disconnected from the engine 
while John Watkins, Alfred Price, and another man named Parkes 
did some necessary work to them. The “‘crab,” which unites the 
rolls and engine, by some means fell back into its place, re-starting 
the rolls. The engine fly-wheel was making 176 revolutions per 
minute, and as a consequence of the rolls’ re-starting the spanner 
flew up and striking Watkins on the head killed him instantly. 
Parkes, who was behind, was slightly hurt, but Price was struck 
by the spanner, knocked backwards, and his skull fractured. He 
was taken to the Corbett Hospital, where he died. 


A Few days ago the steam trials of the battleship 
Bulwark, at Devonport, were interrupted in consequence of the 
development of machinery defects, the receivers of her port and 
starboard intermediate pressure cylinders having both been 
fractured. It was then feared that it would be necessary to 
remove the receivers altogether, but as this would necessitate a 
postponement of the trials for nearly three months, the Admiralty 
have approved of the fractures being repaired by means of 
strengthening bands. Even this work is of an extensive character, 
and we learn from the Western Morning News that although the 
contractors have a large staff of mechanics working in night and 
day shifts, it is not likely that the Bulwark will be ready to resume 
her trials until the middle of May, ? 


Tue Glasgow Association of Students of the Institution 
of Civil Engineers held its eighth and last general meeting of the 
current session on April Ist, Mr. W. R. Copland, jun., Assoc. M. 
Inst. C.E., presiding, in the absence, through illness, of Professor 
Barr. Mr. E. S. 8. Boyle, Stud. Inst. C.E., read a paper on ‘‘ The 
Paisley and Barrhead District Railway,” which was illustrated by 
a splendid series of lantern slides, and dealt with various features 
of engineering interest on this line, which is now nearing compie- 
tion. Office bearers for session 1901-02 were elected as follows :— 
President, Mr. Charles Coxhead Lindsay, M. Inst. C.E.; vice- 

residents, Messrs. W. M. Gale, Dugald MacLellan, and Andrew 
ead Morton, Assoc. MM. Inst. C.E.; members of Council, Messrs, 
Charles Connor, C. B. McRitchie, E. 5. S. Boyle, and John Brown, 
Studs. Inst. C.E.; and hon. secretary, Mr. Geo. H. Whigham, 
Stud. Inst. C.E, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GEROLD AND Co., Vienna. 

F. A. Brocxnavs, 7, Kump/fgasse, Vienna I. 
CHINA.—KgLiy anp WALsH, Luuitep, Shanghai and Hong Kong. 
FRANCE.—Boyveau AND CHEVILLET, Rue de la Banque, Paris, 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 

A. Leipsic; F. A. Brocknavs, Leipzic, 
INDIA.—A. J. Compripax anp Co., Railway Bookstalls, Bombay. 
[TALY.—LogscHER AND Co., 397, Corse, Rome ; Bocca Freres, Turin. 
JAPAN.—KELLY AND Watsu, Limirep, Yokohama, 
Z. P. Marvuya anv Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
§, AFRICA.—Gorpon anv Gorcu, Long-street, Capetown. 
_R. A. Taompsow anv Co., 33, Loop-street, Capetown. 
J.C. Jota & Co., Capetown, Port Elizabeth, & Johannesburg. 
AUSTRALIA.—Gorpon Gotcn, Melbourne, Sydney, and Brisbane. 
R. A. Taompson ann Co., 180, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and Brisbane. 
TURNER AND Henperson, Hunt-street, Sydney. 
NEW ZEALAND.—Upton anv Co., Auckland ; Craio J. W., Napier. 
CANADA.—MontreaL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Youge-street, Toronto. 
UNITED STATES OF AMERICA.—InreRnationaL News Co., 83 & 85, 
Duane-street, New York. 
News Co., Chicago. 
STRAITS anp Watsu, Limirep, Singapore. 
and Co., Colombo. 


y stations ; or it can, if preferred, be 

direct from the office on 
advance) :— 

_ early (including double number) .. 

two double numbers) .. 


Mra bgt iptions will until further notice, be received at the rates 
given below. Foreign Subscribers ge) in advance at these rates 
will receive Tar Enorvegr weekly an it free. Subscriptions sent 
by Post-office Order must be made to Taz Enoivegr, and 
accompanied by letter of fay the Publisher. 

Half. bw Od. | Half-yearly £1 Os. 8d. 
oe. ee oo oo 
Yearly .. oc co 1%, G4, | Yomty... .. .. 43 @. @. 
(The difference to cover extra postage.) 


ADVERTISEMENTS. 
for advertisements of four lines and under is — 


inserted with all regularity, but regularity cannot be 
teed in any case. advertisements are taken 
subject to 


Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going tg press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 
in each week. 

Letters relating to ——e and the Publishing wtment of the 


Paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Editor of Tur ENGINEER. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.” 


PUBLISHER'S NOTICES. 


THE JAPANESR LIN&-OF-BATTLE SHIP Hatsuse.—Our two- 
suuplement of tae ubove may be had, printed on Japanese vellum 
piper, upon a roller, price 18., by post 1s. 1d, 


ition, vt 

te fat to the wh name the 
gent wo i 

be the paper direct from 
is 0 


CONTENTS. 


Tur Enoinesrr, 5th 1901. PAGE 
Tar Prooress or ALUMINIUM. No. II. 7 
Prime Movers at THE PaRis EXHIBITION. (iilus.) 
Sovura StarrorDSHIRE Monp Gas Scueme. No. III. (Illustrated.). . 
RXPRRIMENTS ON A NicLausse WATER-TUBE BoiLer. (Illustrated.).. 
Tae STRENGTH AND Dvuctitity oF Bronze IN RELATION TO TEM- 
PERATURE. (Illustrated.) . 340 
Express PAssENGER ENGINE, MEDITERRANEAN RaiLwar 0 or tray. 843 
Patent Law Rerorm . . 844 


PROGRESS OF THR SIMPLON TUNNEL .. .. oe 845 
INsTITUTION OF NAVAL ARCHITECTS .. .. .. 846 

MISCELLANEA .. . 7 


LEADING ARTICLES - The Knottingley Boiler Explosion—Dey pression... 349 
The Corrosion of were -tube eee eee Hill | Engineering 
. 350 


College .. 
Lasour TROUBLES... wb te” 
New Works aT Popiar, (Ulustrated ) 
Tar Russtan VOLUNTEER FLEET 
Os Form or Borer. “(Mlustrated ) 354 
Eorror—The Explosion of Heated Water—Deflection 
ol 855 
The Need for Iniet Ventilation—Patent-office Reform —The Briton 
and his Commercial Rivals .. . 356 


ON a New Assistant CYLINDER. (Illustrated.) . 857 
THE Motion oF SUBMARINE BoaTSs IN THE VERTICAL PLaNe. 358 
AMER'CAN ENcINE*RING 358 
Tak Inox, Coat, AND GENERAL TRADES OF Binwixonam, Wotver- 

HAMETON, ‘AND OTHER DISTRICTS... 


SELECTED AMERICAN PATENTS . 862 


PaRaGrapHs—Naval Engineer “appointments, $46 Andrew “Carnegie 
Scholarship, 358—Fast Trains on the Great Western Railway, 356— 


Leeis Association of Engineers, 356—Royal Institution, 


TO CORRESPONDENTS. 


trouble and confusion we find it necessary to inform 

that letters of inquiry addressed to the public, and intended 

for insertion in this reap No must in all cases be accompanied by a large 

envelope legibly directed by the — to himsely, and ——_ in order 

that answers received by us may be forwarded to their destination. No 
of communications which do i 


notice can be not comply with these 
tions. 
All letters intended for insertion in Taw Ew or 


questions, should be accompanied name 
not necessarily fe pF mge gomrm but as a proof of good 
can anonymous communications. 
*,* We cannot undertake to return drawings or manuscripts ; we must, 
* therefore, request nts to keep copies. 


REPLIES. 


OvertTong.—The treatise on organ building is by Robertson, published 
by Sampson Low and Co., price 31s. 6d. 

R. 8. (Gateshead).—No, but it is always inadvisable to work an invention 
publicly before the full patent has been granted. 

W. Q. V.—(1) We cannot quite make out poet ae pe exactly 
in what your improvement in rifle sights cons’ If you will submit 

jpecimen to us, we shall be better enabled to answer your question. 
(2) 8000 yards. (3) Cordite. 

D. B.—Do not be too sure that canal water even in the country far from 
towns is safe for boilers. We bave met with two cases in our own 
experience where serious mischief was caused by ‘‘ flour deposit ” from 
canal water. Nothing but careful inspection averted an explosion. 

W. D. (Wexford).—If the Root blower is now e enough to run your 
cupola without difficulty, it will give gee of blast even though the 
—" is moved 70ft. further away. It will be advisable to lay a 9in. 
pipe instead of the Sin. pipe, and care must be taken to avoid sharp 

nds and sudden changes in the diameter of the pipe. There will be 
a small loss of pressure at the cupola, but not enough under the con- 
ditions we have stated to interfere with its working. 


MEETINGS NEXT WEEK. 


Civin MecaantcaL Enornerrs’ Socrery.—Saturday, April 13th, 
at 8 p..a, visit to the Staines Reservoir Works. 

Tue INSTITUTION OF JUNIOR a —Friday, April 12th, at 8 p.m., 
at the Westminster Palace Hotel. Paper, “ Iron-lined Tunnelling Con- 
struction,” by Mr. A. Wootvetic Manton, M. Inst. C.E., Member.— 
Saturday, April 18th, at 3.30 p.m., visit to the Great Northern and City 
Railway Works, to inspect the plant described in Mr. Manton’s paper. 


DEATH. 


On March 28th, at Queegstown, Tasmania, within two days, of his 
thirty-seventh birthday, Brack, M.I.M.M , F.G.S., younger son 
re the _ Francis Black, M.D., and of Mrs. Black, 57, Palace Gardens- 

Trace, 
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THE KNOTTINGLEY BOILER EXPLOSION. 


FoLLow1nG as it did so quickly after the Westerfield 
explosion, the catastrophe which occurred on March 
llth in the township of Knottingley, on the Lanca- 
shire and Yorkshire Railway, was well calculated to 
excite attention. We have already given some of the 
facts. The engine, when drawing a heavy goods train, 
exploded violently. The driver and fireman were killed 
instantly, and the train and permanent way were 
wrecked. The adjourned inquest on the dead was 
resumed and concluded on Thursday, March 28th, at the 
Knottingley Town Hall. After hearing much evidence, 
the jury returned a verdict of “‘ Accidental death,” adding 
a rider that the explosion was due to defective stays in 
the boiler. 

The explosion was peculiar in some respects, and im- 
portant in all. For some time past Mr. Aspinall—now 
general manager of the Lancashire and Yorkshire Rail- 
way, but up to a recent period chief mechanical. engineer 
of the line—had been impressed with the desirability of 
using very powerful locomotives to conduct the growing 
traffic of the line. To this end he designed and con- 
structed several express passenger engines, by far the 
largest and heaviest used in England up to that time. We 
illustrated these engines very fully, and detailed sectional 
drawings will be found in THe Enotneer for March 17th, 
1899. These locomotives have been perfectly successful. 
Mr Aspinall believes in standards and duplicates, an 
7 | wanting very powerful mineral engines, he took the boiler 
and cylinders of the express engine, altered the frame a 
little, and produced an eight-wheel coupled coal engine, 
which we illustrated no longer ago than March Ist of the 
present year. It will be enough to say here that the 
cylinders are 20in. diameter by 26in. stroke. The boiler 
has 2053 square feet of heating surface, of which the fire- 
box represents 176 square feet; the grate area is 26 square 
feet ; the boiler pressure is 175 lb., and the engines haul 
regularly 1000-ton trains. The engine was running tender 
first up an incline and rounding a curve when the explosion 
took place. The fire-box gave way, the tearing beginning 
apparently at the left-hand back corner. The side of the 
box was forced in. The boiler was lifted out of its place 
on the engine and flung into the field. The explosion was 
very violent, yet not, we believe, comparable in this respect 
with the Westerfield explosion. 

It must be remembered that No. 676 was to all intents 
and purposes a new engine. This, of course, rendered 
the cause of the explosion more difficult to find out. No 
sufficient time had elapsed since the engine was put on 
the road for corrosion or wasting of the plates or grooving 
to take place. Similar engines have been at work long 
enough and in sufficient numbers to report a mileage of 
1,250,000. In order to settle the strength of the boiler 
crucially, the hydraulic test was applied to a boiler the 


58 | same in all respects as that which exploded. At 485 Ib. 


some of the side stays started, and leaked so much that 
the pressure could not be kept up. It was impossible 
to start the crown of the fire-box in any way. There 


860 | remain then only three hypotheses to explainthe explosion. 


The first and most obvious is shortness of water; the 
second is that deposit had formed to such an extent that 
the plates became overheated ; the third is that the stays 
gave way for some reason to be explained. The first 
theory appears to us to be fairly consistent with the 
facts. There were three fusible plugs set in screwed 
nipples in the fire- box crown; they were placed 


diagonally across the box from the proper right-hand 
front corner to the proper left-hand back corner. As 
the engine ran round a curve the super-elevation of the 
outer rail, about l4in., would throw the water. off the 


left-hand back corner where there was no plug. The 


front plug had for the same reason plenty of water over it, 
while the centre plug was left bare, andit was found that 
the lead had melted out of this plug. There was no reason 
alleged why the water should have been suffered to get 
low ; but all our readers who have had footplate experi- 
ence know that some drivers run things very fine in the 
feeding of boilers, particularly when climbing banks, if 
the pressure is a little down, trusting to the circumstance 
that the gauge is so set that if water can be seen at 
all in the glass there are a couple of inches of it on top 
of the fire-box. 

We may turn now to the other two hypotheses, which, 
it will be seen, were somewhat mixed up at the inquest. 
It was urged on the part of the representatives of the re- 
latives of the men killed that the boiler had been 
improperly designed, badly made, and badly repaired. 
In short, the Westerfield eulauiles all over again. The 
facts elicited will, we fear, go to discredit bronze as a 
material for side stays. Several of the stays were found 
to have broken across in the thickness of the fire-box 
plate. The stays were made of an alloy regularly used 
at Horwich, the composition of which was given at the 
inquest as copper 62, zinc 39, and iron 6, with a tensile 
strength of 22-6 tons per square inch, and an elongation 
of 50°5 per cent. in 18in. It appears that the link of 
engines working the Goole branch are pretty constantly 
in trouble because of the badness of the water. At all 
events, No. 676 seems to have suffered from both leaky 
tubes and leaky stays, and some caulking had been done. 
It was suggested at the inquest that the bronze had not 
taken this caulking kindly, and that the fracture of the 
stays was due to this. There was no possible means 
available by which the fracture of the stays could have 
been ascertained. It would prolong this article too much 
to dwell on this point. The staying of fire-boxes is a 
subject about which a smal] volume might be written. 
As expert evidence against the railway company, Mr. 
Seaton was called. His evidence was curious as illustrating 
the way in which a man whose whole life has been spent 
in one branch of construction will regard the work of another 
branch. In marine boilers, where ever flat surfaces are 
stayed, there are very wide water spaces—as, for example, 
in back up-takes or combustion chambers. Mr. Seaton 
is a most able marine engineer, but he has had no special 
acquaintance with locomotive work, and he found fault 
with the design of the exploded boiler on the ground that 
the water space between the outer and inner fire-box 
shell was too small for safety. It is in all these engines 
about 23in. near the foundation ring. It does not appear 
that he would have objected if only the boiler had not 
been so big. We cannot pretend to say that we see the 
connection. The point possesses, however, little more 
than academic interest because the dimension is 
one commonly adopted in locomotive work. But 
Mr. Seaton did advance a theory which is entirely 
novel, and may repay examination. We give it in his 
own words as reported :—‘‘ The boiler on the whole was 
well constructed. He was going to say as regards the 
design that these great engines were liable to leakage at 
the sides from the boiler being so very high and the 
supporting angles so low that the centre of gravity was 
further removed from the base angles than is usual. 
With the engine coetiatieg the straining action is greater 
than usual, and that communicating itself to the sides of 
the fire-box, the tendency would be to jar these stays 
apart. He ‘thought that would be the predisposing cause 
of the accident, as the boiler being so high there would 
be the greater leverage from the oscillation.” The con- 
tention here is that twisting stresses would be set up 
which would tell prejudicially on the stays. Itis right to 
add here that Mr. Seaton did not accept the shortness of 
water theory. He holds that the explosion began low 
down at one side, because stays were broken. In a word, 


d | that it was the Westerfield explosion all over again. 


Lastly, we come to the curious and suggestive feature 
that neither of the expert witnesses, thatis to say, Mr. Sea- 
ton on the one’side and Mr. H. A. Hoy, the chief mechanical 
engineer of the Lancashire and Yorkshire Company, on 
the other, could say with any approach to certainty what 
caused the explosion. There was no ostensible direct 
cause whatever. Mr. Hoy inclines to the belief that it 
was due to shortness of water, because a lead plug was 
melted out; but he admitted that there was no evidence 
that the plates had been overheated beyond the running 
of the plug. He held that the rupture had begun at or 
near the top of the fire-box. Mr. Seaton, on the other 
hand, held that rupture had begun near the bottom of the 
fire-box. But this theory is based wholly on the fact that 
some of the stays had been leaking, and that old fractures 
had been found in them. Under the circumstances, we 
think the non-committal verdict of the jury was just 
what it ought to have been. When we bearin mind how 
perfect are all the appliances for boiler making at Horwich, 
and how satisfactory the work turned out has universally 
been, and we read of the care taken in inspecting engines, 
we feel that a very perplexing situation is developed by 
this explosion. What more, we ask, can be done that has 
not been done to secure immunity from accident? The 
whole affair is an apt comment on those who would 
have the world believe that, given adequate inspection, and 
there would be no explosions. 


DEPRESSION. 

An engineer walked along a primrose way. Things were 
well with him. His books were full of orders, his shops 
were full of work, his men, revolving past experiences, 
were at peace. The sunshine of success fell upon him. 
Crisp bits of paper <ustled in his: note-book, gold pieces 
overflowed from his pockets. The primroses were golden. 
There came to him one with a note-book in one hand and 
a large fountain pen in the other. A boy followed, 
and cried monotonously, ‘‘Copy, copy.” The man with 
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the pen was anxious. He wrote hurriedly, feverishly. 
The primroses withered in front of him, and the boy 
daubed them with printers’ ink. As he walked, he mut- 
tered, ‘Sensation, it must be sensational,’ and pried this 
way and that through red spectacles. He was short- 
sighted, and the glasses did not suit him. They magnified 
and distorted. He wrote down what he thought he saw, 
and ever and anon a raven croaked over his head and 
called his attention to this and that. He came to the 
engineer. ‘You are living in a fool’s paradise,” he 
shrieked. The engineer saw primroses far ahead, and 
laughed. ‘Your house is built on sand,” howled the 
man with the pen. The engineer booked another order. 
‘“‘ Your enemies are gathered around you.”” The engineer 
raised his eyebrows and nodded with pleasant toleration. 
“They are better armed than you; they have schools ; 
they have method; they use the card system.” The 
man with the pen said this with an air of infinite know- 
ledge. ‘Their workmen are cleverer; their managers 
more industrious; their financiers more capable.” The 
engineer was busy planning a new shop; he did not hear. 
‘* What are you drawing—new works?”’ His companion 
peered over his shoulder. ‘‘ Copy, copy,”’ cried the boy. 
“Call that a works. You should come to our si— I 
mean, go to America. Going to lift ore with those toys ? 
You want steam shovels, sir, dozens of ’em.” The 
engineer was good-natured. ‘I have to dig, my friend; 
the ore is not on the surface.” ‘“ You don’t know your 
affairs,” said the other. ‘ Look at that locomotive. You 
could put the whole fixin’ intoa Consolidation fire-box. It’s 
too small.” ‘I’m not crossing continents,’ answered the 
engineer. ‘Guess you're sand blind,” retorted the man 
with the pen, and was busy writing for a time. ‘Do you 
mind telling me what a connecting-rod is, sir?’ he asked 
presently. The engineer explained, and the man with the 

n wrote, ‘‘In America all connecting-rods are polished ; 
in England they are painted. The amount of energy 
which is daily dissipated in friction by omitting this 
simple detail is incalculable. Will British engineers 
never wake up? Our stationary engines cannot compare 
with those of the United States; our locomotives are 
always exploding; our machine tools are badly con- 
structed and inconveniently arranged. We have yet 
everything to learn about all sorts of machinery.” He 
added, ‘“‘ Mem to Editor: This for circulation abroad, to 
encourage our foreign markets,” and tossed the 
sheet to the boy. ‘You think you see primroses 
right along,” he said, tappingthe engineer’sarm. “Yes,” 
said the engineer; ‘“‘they extend right out there to 
the horizon.” ‘Guess you want to look closer.” 
The engineer glanced down. “I see my own 
shadow,” he said. “‘ You know what Salisbury said, don’t 
you?” “NotI,” replied the man with the pen. “All 
my time is taken up writing.” ‘I'll tell you. Fear of 
evil always accompanies great success. I suppose that 
is what my shadow is. I had not noticed it before. 
Why do you walk behind me? You take all the sun off 
my back, and, moreover, you blight the primroses.”’ 
“Do I? It’s for your own good,” the man of the pen 
retorted, and fell to writing evil things of the country, 
and giving them to the boy for circulation abroad. 
The engineer tried to look ahead again, but his eyes kept 
drifting back to his own shadow. He got anxious. The 
plan of his works went wrong. He found himself 
writing class-room, class-room, instead of fitting shop, 
and he put down a professor’s chair where a wheel-lathe 
was to have been. Presently the primroses got fewer, 
and the crisp bits of paper and gold seemed to be vanish- 
ing from his pockets. The shadow of the man with the 
pen grew bigger and bigger. His voice grew louder and 
louder; he wrote furiously, and the boy set it up in big 
type. ‘‘There,” said the man, thrusting a sheet hot 
from the press under the engineer’s.nose. There were 
large letters across the top of the page, and the columns 
were punctuated with short lines of black-faced capitals. 
‘The British engineer again behind. America secures a 
large order. A million pounds goes to the States.” The 
engineer groaned, crushed the paper, and threw it behind 
him. The boy snatched it up, scrawled ‘“‘ Foreign papers 
please copy ” across it, and pulled half a million impres- 
sions. There were scarcely any primroses left. The 
engineer was sad. 

Depression is in the air. Secarcely a public speech is 
made which has not some of it; not a newspaper can 
unfolded which is free from it. Men talk together of it. 
But hard times have not come yet. The quarter of the 
year just passed has been little or no worse than the 
early months of other years. Works are still busy, and 
if orders are a little harder to book they are there never- 
theless for those who have the ability and energy to 
catch them. Less affluent times are possibly and pro- 
bably before us; but as we have said on several oceasions 
lately, there is but little cause for anxiety. What cause 
there is we have attempted to show by the apologue above. 
There is an ancient saw which warns us against calling 
“ Bad fish for sale.” It contains advice so obviously 
sound that insistence on its observation might 
be deemed an act of supererogation. Yet there 
are a score of English newspapers which seem 
to find particular pleasure in decrying British goods, 
and directing attention to the superiority, or supposed 
superiority, of our neighbours’ wares. Now, if anything 
can be more foolish than an ostrich-like attitude it is that 
of the person who makes a display of his own weakness. 
If it were true that we are inferior in engineering arts and 
crafts to other nations little harm would be done, 
possibly, by saying so—there would be little to lose. But 
the conditions are absolutely contrary, as those who have 
the capacity, the opportunity, and the time to form trust- 
worthy conclusions, can avow with certainty. We do not 
mean that there is no room for improvement. Far from 
it. The country will be in a precarious condition indeed 
when it arrives at the conclusion that it has nothing to 
learn. But there is no foundation whatever for the 
maintained abuse—a milder word would be out of place— 
of British means and British methods, and nothing can 
be more inimical to our prosperity than the perpetuation 


of the gentle art of detraction of one’s own country, which 
is carried on daily in the name of patriotism. 


THE CORROSION OF WATER-TUBE BOILERS, 


Tuere is more than a little force in the contention that 
if there were no other objection to the water-tube boiler 
than its liability to rapid destruction by corrosion, that 
difficulty would alone suffice to condemn its use for naval 
purposes. It will be seen that this statement does not 
apply to any particular type of water-tube boiler, large 
tube or small tube, horizontal, inclined, or vertical ; they 
are all included, because they are all a prey to the same 
fell disease. One peculiar and discouraging feature of 
the position is that no one knows certainly what is the 
cause of the corrosion, or the means to be taken to avoid 
it. Many of our readers will remember that in February, 
1900, a paper was read by Mr. John Dewrance, before 
the Institution of Civil Engineers, on the corrosion of 
marine boilers. In the discussion which followed 
engineers and chemists alike took part. We do not 
believe that it would be possible to find men more com- 
petent to speak on the subject, or better prepared for 
speaking by an intimate acquaintance with the problem. 
Yet the paper and the discussion resulted in nothing. 
Various suggestions were thrown out as to the cause of 
corrosion, and each of these was more or less flatly 
contradicted and effectually disposed of by some succeed- 
ing speaker. 

The phenomena are remarkable for their lack of con- 
sistency. There does not appear to be any natural 
sequence of events, or any connection between known 
conditions and results. It is this phase of the question 
that renders it so perplexing. Why, for example, 
should certain tubes be attacked, while others entirely 
escape? It is merely begging the question to say that 
it is because one piece of metal is electro-positive to 
another. Assuming this to be true, we go on to ask why 
is it electro positive, and how are we to apply our know- 
lege to some good purpose? No sooner does a chemist 
announce that he has found an explanation than some- 
one is ready to prove by the logic of facts that to one 
boiler, at all events, the explanation does not apply. 
Take, for example, Mr. Dewrance’s theory, which admits 
of being briefly stated :—When sea water is evaporated 
until it crystallises it becomes acid. Now, the plates or 
tubes where the fire impinges most fiercely are known to 
attain a temperature far in excess of the temperature of 
the water in the boiler, even when there is no scale. In 
such circumstances the water cannot be touching or com- 
pletely wetting the steel; and if the phenomenon of rapid 
boiling is observed closely, it will be seen that next to the 
heating surface there is froth, not water. The water en- 
veloping the steam is dashed against the steel and is 
evaporated to dryness in rapid succession, and each time 
this occurs with salt water the crystallising point is 
reached, and a microscopic quantity of acid is produced 
right on the surface of the steel. If this theory of cor- 
rosion due to frothing is accepted, Mr. Dewrance holds 
that it is easy to understand the pitting of heated surfaces 
of metal. Furnace scale is rolled or squeezed into the 
surface in the course of manufacture, and is removed by 
boiling. A cavity is begun where the metal is thinner 
and transmits the heat more freely. Steam bubbles keep 
the water from the inside of this cavity, and the circula- 
tion does not tend to wet it, being shielded from the 
current of water by the surrounding projections, which 
are constantly being augmented by the oxide of iron 
thrown out from the corrosion of the cavity. When- 
ever water enters the cavity a small explosion occurs, 
expelling the water and leaving a small quantity of 
chlorides, which, on being evaporated to dryness, give 
off a good deal of their hydrochloric acid to combine 
with the iron during the moment that intervenes before 
more water enters. 

This explanation was controverted at almost every 
step and every clause by speakers during the discussion. 
It was, indeed, asserted that most delicate tests failed to 
detect any trace of acidity in the water. Again, the 
Admiralty have recently been using lime in Belleville 
boilers to check corrosion, but it has been shown that the 
corrosive action of sea water is increased by lime. Some 
engineers hold that pure distilled water is a most power- 
ful solvent of iron or steel, and that an admixture of sea 


be | water is distinctly beneficial; other authorities equally 


potent assert that any admixture of sea water aggravates 
the mischief to an alarming extent. In the Seotch boiler 
corrosion gives little trouble, because it is almost always 
possible to obtain and maintain a “ sixpenny scale ” on 
the surfaces, and zinc plates do the rest. But the scale 
seems to be non-existent in the water-tube boiler, and it 
is by no means easy to use zinc to any good purpose. A 
fact worth notice connected with the Belleville boiler is 
that, if the boiler tubes escape, the economiser is sure to 
be affected, and if it remains sound the boiler tubes pit. 
Are we to assume that the two in all cases compose an 
electrical couple, one being positive and the other 
negative ? 

So far we have written only of internal corrosion, 
which usually takes the form of pitting. But there is 
another form of corrosion which is quite as mischievous 
in certain cases, namely, the corrosion of the outside of 
the tube, which appears to be confined almost invariably 
to the few inches of tube next the plate into which it is 
rolled. The tubes are slowly eaten away. The precise 
cause is unknown. The action takes place far too 
irregularly to permit general deductions of any value 
being drawn from particular cases. At the present 
moment it may be said that all that can be done 
in the way of prevention consists in taking care that, 
as far as the outer surfaces are concerned, they 
shall be kept quite dry, whether the boilers are in steam 
or not. When the boilers are not in use they are emptied, 
and small fires in braziers are kept burning on the grates, 
so that the boilers may be ventilated by hot air outside, 
and all moisture evaporated inside. With internal 
corrosion, when the boilers are at work, no one has up to 
the present grappled successfully. 


It may be said that in writing this we have so fay 
advanced nothing that has not long been known. This 
may be true, but yet we think that the facts ought to be 
kept before the world. It is of vital importance to al] 
naval powers that boilers should be sound and seaworthy. 
but it is of special importance to Great Britain. There ig. 
unfortunately, reason to believe that the true condition of 
water-tube boilers in the Navy at this moment is very 
far from satisfactory. It is poor consolation to assume 
that the boilers in other navies cannot be better. It will 
be remembered that the labours of two Committees ap- 
pointed years ago to consider the whole question of the 
corrosion of naval boilers were abortive, and the solution 
of the problem came, after all, from outside. We do not 
wish to see another Committee appointed to deal with 
water-tube boilers. But the free discussion of the whole 
question is highly desirable, not only in our columns but 
before various societies. A careful collocation of facts 
and experiences could scarcely fail to supply useful in. 
formation. There is floating about a great deal of what 
we call ‘‘ loose knowledge’ of the subject which may 
well be worth examination. For example, it is stated that 
galvanising the tubes does harm, and the reason is that 
in some way not explained the pickling in acid which the 
tubes undergo in order that they may take the zincis very in. 
jurious. Again, not a few assert that tubes made of Swedish 
steel are far less liable to corrode than those of English 
metal, Thereis also reason to believe thatalloying the steel 
with nickel, although extremely expensive, makes the 
boilers much more durable. It is indisputable that 
large reward awaits the chemist, metallurgist, or engineer 
who will solve the corrosion problem. We have referred 
to the discussion at the Institution of Civil Engineers as 
being carried on by men of knowledge and experience, 
but the very diversity of the opinions which they 
expressed shows that they in no way represented finality, 
Surely it cannot be that in all Great Britain someone 
will not be found who will dispose of this plague of 
corrosion, for it is a plague, and that in a very full sense 
of the word. 


--—_ 


COOPER'S HILL ENGINEERING COLLEGE, 


Tue fairly voluminous report of the Board of Visitcrs, 
dated March 25th, 1901, and the minutes of evidence taken 
before them, has just been published as a Blue-book of 152 
pages. A somewhat careful perusal of the book has only 
served to strengthen the opinions which we have already 
expressed concerning Cooper's Hill College and its manage- 
ment. One fact which we have suspected isconfirmed. The 
cost of training amounts, including fees, to about £300 a year, 
a circumstance which substantiates the theory often broached 
that it was one of the most expensive professional colleges in 
existence. And now we learn that men able to pay £300 a year 
do not find that the training supplies them with any adequate 
return in salary paid by the Indian Government. The 
general result seems to be that clever men will not enter, and 
the College has to be dependent in the main on a class which 
has been described in another connection as having more 
money than brains. We have searched in vain for any 
expression of opinion or statement of fact which seems to 
justify the continued existence of the College. An attempt 
will no doubt be made to impart such instruction as will 
make the men useful in India. But it seems that India is 
just the place to which the successful students do not care to 
go; and as we have already stated, we cannot see why the 
Indian Government should bear the expense of educating 
engineers who will not or cannot find employment under that 
Government. We have only to add that the relations exist- 
ing among the members of the staff were very inharmonious, 
and the Board of Visitors censure not more severely than is 
deserved a letter written by Colonel J. Pennycuick, and 
published in the “ College Magazine.” They also say of the 
letter from Mr. Hearson, dated March 12th, addressed to us, 
and published in our columns on March 15th, that, “ After 
every allowance is made for the feelings of a man smarting 
under what he believed unjust treatment, the publication of 
this letter, and the expressions contained in it, deserve con- 
demnation.” We may say now that we felt at the time that 
Mr. Hearson was not, to say the least, wise; and we only 

ave publicity to his letter because of the very earnest appeal 
or a hearing with which it began. 


LABOUR TROUBLES. 


At Abercarn Tin-plate Works all hands were discharged on 
Saturday, and work brought to a standstill. It is not known 
when a re-start will take place. 

At Swansea on Tuesday, at a meeting of the Executive of 
the Tin-plate Association and representatives of the dockers, 
it was decided that the Burry dispute be referred to arbitra- 
tion. At the masters’ meeting afterwards, progress with the 
wages schedule was reported. 

At the Pontypridd meeting of the Federation Committee 
held this week, it was stated that forty members of the 
Enginemen’s Association, including stokers, smiths, and 
others, remained at work in the Clydach Valecollieries. The 
meeting decided that these should all give one month's 
notice to stop work. A distribution of 10s. per man and 5s. 
additional strike relief was made this week to 1000 men, the 
others being in employment. 

Every preparation had been made to re-start Cwmbwrla 
Works, but this week a dispute arose with the day men, and 
the mills were not set in action. If the dispute cannot be 
arranged the orders secured are to be worked off at the other 
place owned by the firm—R. Thomas and Co. 

The Scottish Miners’ Federation decided on Friday to 
adhere to ite plan for a five-days’ week from April 6th. ‘The 
decision is expected to result ina strike. At Hamilton, on 
Saturday, at a joint conference of the engine-keepers and 
miners’ Executive, it was decided that the miners should 
support the enginemen by stopping work on Monday, while 
the enginemen in turn pledged themselves to support the 
miners by similar action if the latter should have any dis- 
pute with their masters in the future. As the matter now 
stands, 25,000 colliery hands were idle that day in Lanark- 
shire, 

On Thursday evening, at Briton Ferry, the manager and 
directors of the Albion Steel Works and the secretary of the 
Welsh Artisans’ Union met and adjusted the differences which 
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had brought about a stoppage, and work will be forthwith 
resumed on the old conditions. 

At Cwmbwrla Works the dispute has been settled, and as 
many of the mills as possible will be started. 

The copper pit dispute has been submitted to the arbitra- 
tion of Mr. John Glasbrook, whose decision employers and 
men agree shall be final. 

With regard to the North Blaina Colliery men, whose 
notice had expired, a satisfactory arrangement has now been 


e. 
ithe Hendrewen strike, Treherbert, was brought to an end 
on Thursday, a satisfactory arrangement having been arrived 
at between the mining agent and the proprietors as to a 
difference in the matter of rates. 

The Clydach Vale 
strike, affecting 3000 
men, has entered upon 
another phase, As a 
result of the action of 
the Miners’ Federation 
in calling out the 
enginemen and others 
who still remained at 
work, over 20 men have 
ceased to work, and be- 
tween 70 and 80 on 
Friday handed in a 
legal notice. A large 
body of officials are to 
keep the mines in 
repair. 

Sixteen hundred 
miners, employed at 
Wearmouth olliery, 
Sunderland, have been 
directed to hand in a 
fortnight’s notice be- 
cause a number of their 
fellow- workmen refuse 
to join the Durham 
Miners’ Association. By 
the end of the week the 
objectors were reduced 
to ten, but these decline 
to join the Association. 

On Sunday, at an im- 
portant meeting of rail- 
waymen in Cardiff, Mr. 
Holmes, the organising 
secretary, stated that it 
was evident the railwaymen of South Wales were again face 
to face with a strike. The immediate cause was the 
victimisation of Marsh, a driver, which brought up the old 
complaint of keeping the imported men. The present, he 
stated, was to be a fight on constitutional methods, between 
Mr. Beasley, the manager, and the Amalgamated Society of 
Railway Servants. The local men would have the support 
of 50,000 organised men to help them. At the close of the 
meeting the following resolutions—which we summarise— 
were carried nem. con.:—Meetings of all centres to be held 
next Sunday. Local railwaymen to co-operate in getting a 
conciliation board. Delegates’ meeting, April 14th, to decide 


a plan of action; the E.C. of the society to com2 down ad | 
carry out their decision, and meet the miners’ Executive. | 
That Mr. Bell ask in the House the question of unqualified | 


men being retained in positions of danger. 

A serious crisis in the steel trade is threatened at Swansea. 
On Saturday the associated employers decided that, failing 
the men’s consent to accept a reduction of wages, notices 
should be issued on Monday. Strong representations against 
this were made by the workmen's representatives, and the 
result was that the step was deferred. The reduction asked 
for is 15 per cent., and the masters contend that, considering 
the readjustment and advances, this only means a reduction 
of 23. They further urge that since the request was made 
many steel works have been closed, and prices had receded 
103. per ton. Bars sold before at £7 5s. were now under £5. 
It is now under discussion to confine the reduction to twelve 
weeks, to see if an improvement occurs. 

The Hedleys dispute, Raglan Colliery, where the men have 
been on strike since March 18th, is to be referred to arbitra- 
tion if the men at once resume work. 

Three thousand employés at the Fairfield yard, Glasgow, 
have gone on strike against the new method of counting time 
adopted by the firm. By the new system, men are obliged to 
give up their time checks at boxes in various parts of the 
yard, instead of at the old gate office. This alteration, they 
complain, takes a quarter of an hour off their mealtimes, 
and the allowance of five minutes is insufficient. 

At Belfast four hundred operatives have been thrown out 
of employment by the closing of two match factories. It is 
alleged that employers were unable to fall into line with the 
Board of Trade requirements, as administered by the factory 
inspector, and compete with the Swedish manufacturer, who 
is able to take advantage of British free trade. 

The Clydach Vale colliers are again urging the Board of 
Trade to arbitrate. 

More than twenty small collieries in Lanarkshire have 
conceded the demands of an eight-hours day. These are not 
affiliated to the Federation. 
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_ Tue date of the opening of the Glasgow International 

Exhibition has been definitely fixed for May 2nd. The opening 

nf will be performed in the King’s name by the Duke of 
ife. 


DUST REMOVING INSTALLATION, 


| 
| THE necessity of removing dust from works, both on 
| account of the artisans and the machinery, is too well 
| appreciated to need insistence on now-a-days. Nearly all 
| works in which grinding and polishing are done, even to only 
| a small extent, are provided with means for carrying away 
| the dust-laden air. A well-designed installation for this 
purpose is illustrated by the accompanying engravings, one 
| of which shows part of a polishing shop in the works of 
Benton and Stone, Limited, of Birmingham; and the other 
shows the situation of the exhausting fans. The shop has 
been fitted by the Sutcliffe Ventilating and Drying Company, 


DUST REMOVING INSTALLATION 


of Manchester. Each row of polishers is provided with a 
wooden trunk exhausted by an 18in. fan, and each polishing 
bob is covered by a hood, so that it is impossible for dust to 
escape into the room. The fans discharge into the atmo- 


ARRANGEMENT OF TRUNKS AND FANS 


sphere. We understand that this installation, which has been 
at work for several months, is giving entire satisfaction. 


DOCKYARD NOTES, 


An effort is—or was—being made at Portsmouth to get 
the Cressy and Aboukir ready for sea by mounting the big 
guns—work that is in the hands of Elswick. So golden an 
opportunity was not likely to be neglected by the British work- 
man, and the men promptly demanded 2s. per week extra pay. 
This Elswick granted, but coupled it with the condition that 54 
hours work a week must be done instead of only 53. Such 
an insult to the rights of labour is not to be borne, so the 
men are on strike over an extra ten minutes per diem, and 
the Cressy and Atoukir indefinitely delayed. A busy 
professional man has to work from 72 to 90 hours a week, 
for, as often as not, less pay than the “ down-trodden ‘orny- 
handed son of toil,”’ but none the less Portsmouth is likely to 
hear a good deal about the tyranny of the wicked capitalist 
during the next few weeks. If things go on at this rate, the 
—— we take to having warships built in Germany the 

tter. 


Ar Spithead, too, the Vickers 9°2in. gun mounting is being 
tested. It claims to be as good, or better, than the Elswick 
mounting for similar guns, and a great deal lighter. The 
superiority has yet to be proved; the craze for lightness in 
warship material has not so far proved a very good speculation. 
Monsieur Normand, the famous torpedo boat builder, would 


say, and indeed has said, that in the matter of propelling 
machinery the craze for lightness has resulted in a fiasco, and 
implied that 10,000 horse-power with “ light ” engines cannot 
give such good results as 6000 with the older and more solid 
type. The same thing may not apply to guns, but we can- 
not help thinking that with “light” engines and “light” 
boilers on their hands the Admiralty might stop encouraging 
the craze. There is an old proverb that weight tells. Once 
a rivalry in producing light gun mountings is started, no one 
knows where it willend. Such, at least, is the naval view; 
but the views of naval officers have rarely much to do with 
modern warships. 


Nava officers who visited the Japanese cruiser Iwate at 
Plymouth are charmed with the ship. The lower deck is one 
of the roomiest ever seen, and it is clear instead of being 
blocked up like the traffic at the Mansion House. The com- 
panions, too, are infinitely superior to the ordinary pattern. 
To the landsman such details may seem of small account ; 
but the naval man sees things with other eyes. To get the 
crew quickly on deck may often be of vital importance in war 
time; but Mr. Watts seems, so far, to be the only naval 
architect who has discovered the fact. 


WE recently announced the mean speed of the Iwate as 
just under 22 knots. Her rival sister, the Yakumo, built in 
Germany, made 21-07 knots. As she carries two guns less, 
it is increasingly difficult to see the point of the German 
contention—still proceeding—that the Yakumo is generally 
far the better ship. , 


Ir is stated that the Formidable has failed to complete her 
trials owing to leaking Belleville tubes. 


In reply to a correspondent, “‘ waste pipes’ are what in the 
Navy are always called “ steam pipes,” though waste pipe is 
the correct term otherwise. 


Many engineer officers consider that THz ENGINEER's sug- 
gestion of Howdenised cylindrical boilers is likely to be the 
real solution of the Navy boiler problem. No one believes that, 
in the present stage of things, any other type of water-tube 
boiler is likely in the long run to give any less trouble than 
the Belleville. A bad or raw stoker does better in a “ tank” 
ship than in a “ water-tube” ship. Once let it be realised 
that steam can be raised quickly with an up-to-date ‘‘ tank,” 
and a water-tube boiler has no naval use. Saving of weight 
is all nonsense; if the Admiralty really want to do that, 
there are hundreds of ways. We have not a ship in the 
service that is not loaded with from 500 to 1000 tons of 
practically useless gear, the result of long-dead fads. 


IRON AND STEEL INSTITUTE. 


THE annual meeting of the Institute will be held at the Institu- 
tion of Civil Engineers, Great George-street, Westminster, on 
Wednesday and Thursday, the 8th and 9th of May, 1901, com- 
mencing each day at 10.30 o’clock a.m. 

As a tribute of respect to the memory of her Majesty the Queen, 
who, in 1899, signally honoured the Iron and Steel Institute by 
graciously accepting the Bessemer Gold Medal, and by granting a 
Royal Charter of Incorporation, the Council have decided that the 
usual annual dinner shall this year not be held. 


PROGRAMME OF PROCEEDINGS, 


Wednesday, May 8th, 10.30 a.m.—General meeting of members 
The Council will present their report for the year 1900. The hon. 
treasurer will present the statement of account for 1900. Scruti- 
neers will be appointed for the examination of the voting papers. 
Election of officers and Council. The retiring president, Sir 
William Roberts-Austen, K.C.B., will induct into the chair the 

resident-elect, Mr. William Whitwell. The Bessemer Gold 
Medal for 1901 will be presented to Mr. J. E. Stead, F.I.C. The 
President will deliver bis inaugural address. A selection of papers 
will be read and discussed. 

Thursday, May 9th, 10.30 a.m.—General meeting of the mem- 
bers at the Institution of Civil Engineers. A selection of papers 
will be read and discussed. 

The following is a list of papers that are expected to be 
submitted :— 

(1) ‘On the Properties of Steel Castings.” By Professor J. 0. 
Arnold, Sheffield. 

(2) ‘*On the Physical Properties of Steel.” By J. A. Brinell, 
Fagersta, Sweden. 

(3) “On the Heat of Formation of Carbides and Silicides of 
Iron.” By E. D. Campbell, Ann Arbor, Michigan. 

(4) ‘*On the Use of Hydraulic Power in the Manufacture of Iron 
and Steel.” By R. M. Daelen, Diisseldorf. 

(5) “On British and American Rolling Mill Practice.” By Wm. 
Garrett, Cleveland, Ohio. 

(6) “On Dust in Blast Furnace Gas.” By A. Greiner, Member 
of Council, Seraing, Belgium. 

(7) ‘‘On a Water-cooled Blast Furnace Bosh.” By Axel Sahlin, 
Millom, 

(8) ‘*On the Economical Significance of High Silicon in Pig Iron 
for the Acid Steel Processes.” By Axel Sahlin, Millom. 

(9) ‘*On Crystals of Carbo-Silicide of Manganese and Iron from 
a Blast Furnace Burden.” By J. E. Stead, Member of Council, 
Middlesbrough. 

(10) ‘On the Effect of Copper in Steel Rails and Plates.” By 
J. E. Stead and John Evans, Middlesbrough. 

(11) “On the New Bessemer Shop and Heating Pits at the 
Works of the Barrow Hematite Steel Company, Limited.” By 
J. M. While, Barrow-in-Furness. 

(12) ‘*On the Measurement of Young’s Modulus for Iron Rods 
by Tension and by Bending.” By H. E. Wimperis, B.A., Wh.Se., 
Elswick Works, 

(18) “‘ Note on a Medal Struck in Steel, presented to the Insti- 
tute by Mr. E. J. Ljungberg.” By the Secretary. 

An international Engineering Congress will be held in Glasgow 
during the first week of next September. It is thought that many 
engineers will willingly avail themselves of an opportunity of visit- 
ing the International Exhibition, which is to be open in Glasgow 
during this summer, and, at the same time, participating in such 
acongress, The first step towards the organisation of this meeting 
of engineers, representative of all the chief branches of engineering 
practice, were taken by a committee appointed by the Institution 
of Engineers and Shipbuilders in Scotiand. A London committee 
was formed to assist and advise in the organisation, and the idea 
has been heartily supported by the leading engineering institutions 
of Great Britain. The meetings for the reading of papers will, by 
the kind permission of the University Court, be held in the Uni- 
versity-buildings, which are in immediate proximity to the Exhibi- 
tion, and arrangements are being made whereby members of the 
congress will have the right of free entry to the Exhibition during 
the congress week. Papers will be read, and visits made to works 
on Tuesday, Wednesday, and Thursday, Septemter 3rd, 4th, and 
5th, and special excursions to places of interest will be arranged 
for Friday, September 6th. 
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NEW KEW BRIDGE WORKS 


NEW KEW BRIDGE. 


Kew, or “the quay on the spit of land,” as its original 
name, “‘ Kayhoo,” signifies, can boast of a good record in the 
matter of bridges. One of the photographs accompanying 
the present article represents a view of the “Mew Bridge 
over the Thames, from Kew in Surrey to Brentford in 
Middlesex.” It may be inferred from the title that this 
bridge, which was built about the middle of the eighteenth 
century, replaced a still more ancient structure. Be that as 
it may, we have no inten- 
tion of taking our readers 
further back than the date 
mentioned. The bridge in 
our illustration did not 
have a very long life, since 
its successor, the avant- 
courier of the design now 
in progress of construction, 
was opened for traffic in 
the year 1789. In 1873 it 
was declared free of toll. 
It was pulled down last 
year to make room for the 
newcomer, so that it can 
lay claim to a very re- 
spectable longevity of some 
hundred and ten years. 
The present structure was 
not definitely decided upon 
until the question of steel 
versus stone arches had 
been carefully discussed by 
the municipal authorities. 
It is satisfactory to be able 
to record that the prefer- 
ence was ultimately given 
to the latter type, and that 
the handsome granite de- 
sign of Sir John Woolfe 
Barry, F.R.S., Past-presi- 
dent Inst. C.E., wasadopted. 
‘ In order to prevent all 
interruption of the traffic, 
the first work to be carried 
out was the building of a 
temporary bridge. It con- 
sists partly of timber and 
partly of iron girders, ar.¢ 
has been successfully ais- 
charging its duties for the 
last twelve months. It 
may be mentioned that 
during the excavation for 


were introduced by John M. Henderson and Co., of Aberdeen, 

and employed for the same purpose, thattis, for lifting and 

bringing to bank the stones of the old piers, which will be 

utilised in the backing and hearting of the new structure. 

The Blondin at Kew has not so large a span between its 

trestle supports as its fellow at Vauxhall, its stretch being 

limited to 550ft. The patent cable way is also used at the | 
Kew Bridge works for lifting and transporting the stones, | 
both old and new, from one river bank to another, as there 

is landing accommodation only upon one side of the river. 


the site of the present 
piers and abutments, the 
foundations of similar parts 
of the previous structures 
were laid bare. They were clearly not placed at the same 
depth below the bed of the river as more modern engineering 
demands. Another temporary work comprised the erection 
of a patent cable way, technically and popularly termed 
“The Blondin.” It is precisely of the same character and 
construction as the example in operation lower down the 
Thames, at the works for the new Vauxhall Bridge. Both 


In the construction of both piers and abutments, single 
cofferdams are adopted, and are built of whole timbers of 
American pitch pine. Larger sticks can now be obtained 
from America than from the older sources of supply from the 
Baltic ports. In the photograph, which represents the pre- 
sent state of the Kew Bridge works, the cofferdam of one of 
the piers is very wellshown, The north, or Middlesex, side is 


to the right of the photograph, and“the temporary bridge is 
in the background. It will be thus seen that the actual work 
of construction has made considerable progress. Before, how- 
ever, proceeding with a description of it, reference should be 
made to the general character and principal dimensions and 
proportions of the new bridge. 

The design consists of three openings, spanned by ellipti- 
cally-shaped stone arches. Tle centre opening is 136ft., and 
the two side ones each 116ft. in span. Their corresponding 
rises, from the springing lines to the crown of the soffit of 
the arches, are 24ft. and 
21ft. respectively. There 
are also, behind the abut- 
ments proper of the main 
side arches, two small land 
arches, 18ft. each in span. 
The one on the south bank 
is to allow a passage for 
the towing-path, and that 
on the north side for any 
future contingencies re- 
garding traffic that might 
arise. It is a very pleasing 
feature in the design that 
the faces of the abutments 
and piers are not built 
plumb, but follow the lines 
of a harmonious and grace- 
ful curve to the founda- 
tions below. The flat curve 
given to the elliptical 
arches at the crown 
materially enhances the 
general appearance of the 
elevation. In the previous 
old bridge the width in 
the clear, between tke 
parapets, was 26ft., where- 
as in the new structure it 
is increased to 57ft. The 
gradients of the approaches 
are easy—1 in 40—and, 
what is of equal import- 
ance, symmetrical, meeting 
over the centre of the 
bridge. 

Commencing our notice 
of the present progress of 
the works with the north 
abutment, it has been 
carried up to the springing, 
and the skewback prepared 
for the arch stones, of 
which the first are being 
set. The north pier has 
advanced to the same level, 
while that on the south 
side is ready for excavat- 
ing, which has been commenced. A commencement 
also been made with the south abutment. All the face 
work, including the voussoirs, is of granite ashlar, rock-faced 
or rusticated in the body of the stones, with a chisel draught 
along the edges. The granite is obtained from Cornwall and 
Aberdeen. For the more ornamental description of work, the 
Scotch stone is preferred. Many of the stones are of very 
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considerable dimensions and weight. The largest measure 
15ft. in length, and weigh as much as eight tons. All stones 1 x ‘ 
over a certain weight are brought to their respective sites in The main workshops, which are nearly parallel with the 
barges, as they are too heavy for “ Blondin,” whose capa- Ir will, we think, be no surprise to those of our readers | front of the premises, consist of four bays, each 360ft. in 
bilities in the lifting line are restricted to four tons. The | conversant with the special industry that has been carried on | length ; the two central bays, 50ft. wide by 36ft. in height to . 
edges of all the joints of the ashlar work are chamfered. | for the past thirty years by Yarrow and Co., at Poplar-on- | the tie beams of the roof trusses, are the heavy machine and 
Each pier has a length over all, from the apex of one | Thames, to hear that, from the continuous run of contracts | boiler shops ; the two wing bays, 36ft. wide by 27ft. high, 
starling to that of the other, of 100ft., and a width at! which they are entrusted to execute, not only for our own | being the light machine and platers’ shops ; the three first of 


Yarrow’s office being the centre of the group, and in direct 
connection with all the members of the staff. © 


NEW WORKS AT POPLAR. 


PATTERN SHOP 


POWLR FLANT 


the level of the springing line of 18ft. In the upper part of Navy but also for foreign navies, they have been compelled to ; which we illustrate on page 348. The pattern makers’ 
the piers and in the haunching of the arches the hearting enlarge their premises. and joiners’ shop, without doubt one of the finest in the 
is built of blue brindled bricks, and in the lower part of the ~ Being impressed with the necessity of having the most | kingdom, illustrated above, is situated on the western 
stones of the old bridge. Both descriptions of work are set modern appliances for carrying out their special class of | side of the premises, isolated from the main buildings. Over 
in lime mortar, but cement mortar is used in laying all the. work, and deeming it impossible to modernise their old ship- | this shop, which has a large surface area, is the laying-off 
ashlarwork. Cement concrete is also used for the foundations, yard and engine works, the premisegdately occupied by West- | floor: The general stores are built across the western ends 
: of the main shops, and lead directly out of them. Electri- 
i cally-driven ‘travelling cranes serve the whole of the shops, 
er there being a complete electrical and compressed-air installa- 
tion extending throughout the works, even to the vessels in 
course of construction in the shipyard. 

The main motive power for driving the shop tools is 
supplied by two Bellis compound engines driving two Parker 
dynamos direct, each capable of an output of 430 ampéres at 
210 volts. Three Lancashire boilers supply steam to the oe 
engines at 150]b. pressuré-per square inch, its condensation 
being effected by a Ledward evaporative condenser. The 
motive power for the several shops is all placed at the end of 5S 
a the light machine shop—see above—and not, as is customary, 
’ ee in a separate power-house ; the engines being in the shop and 
\ ie : directly under the eye of the foreman, which is found to be 
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sufficient supervision. In the heavy machine and boiler 
shops the larger of the machines are driven by independent 
8 motors, particularly those that are only intermittently at 
work ;» but in the case of the smaller machines, they are 
driven in groups, each line of shafting being driven by its own 
motor, the shafting running at 140 revolutions a minute. 
All the shops are electrically lighted, the current for both 
light and. power being supplied by the same dynamos, but 
from separate circuits. 
Pneumatic tools are largely used throughout the machine 
and boiler shops, and in the shipyard. The air compressors 
are on the compound system, driven by an independent 
motor, and supplying air at a pressure of 80lb. per square 
inch. In addition to the pneumatic tools employed, there is 
a complete installation of hydraulic plant specially designed 
for the construction of the Yarrow water-tube boiler. 
The electric lighting of the shops is by means of enclosed 
arc lamps, provided with reflectors of exceptionally large 
4 size. The shops in themselves are remarkably light, how- 
ever, their roofs consisting entirely of glass. They are 
heated throughovt by steam direct from the main boilers, 
the pressure being reduced to 40 lb. per square inch. ae 
Yarrow and Co. employ at present on an average about a : 
; thousand men, the entire structure of the hulls, engines, and “ihegee 
boilers of vessels being carried out within their premises. A 
branch line of railway passes all round the new works and 
/ into the shops, as will be seen from the annexed plan, so that 
i } the handling of material used in them is reduced to a 
: minimum, the saving of labour being in itself a source of 
considerable economy in production. 
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GENERAL PLAN OF WORKS 


which descend to about 20ft. below the bed of the river. The 
centering consists of curved steel plate girders, and will shortly 
be in requisition for the main northern side arch. 

For an invitation to view the works we are indebted to the 
courtesy of the honorary secretary of the Mechanical Engineers’ 
Society. A party of gentlemen, members of that society, by 


illie—i i i ighbourhood—bei 
wood and. Beiilie—ia bg a Aa. the poe | the visit concluded by a run on the river on board the Ophir 


vacant and at disposa 


A luncheon preceded the tour of inspection of the new 
Yarrow Works by the visitors, and after their perambulation 


cleared of old buildings, the site being thus free for the torpedo boat as far as Woolwich, when she was put about, 


erection and arrangement of new works. 


and returned up stream as far as Charing-cross Pier, where 


On Tuesday last, by invitation of the firm, a visit was her passengers were landed. The Ophir is one of three 
paid by pisces naval Mircea marine engineers, and others | torpedo boats building by the Yarrow firm for the Dutch 
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CROSS SECTION OF WORKS 


the kind permission of Sir John Wolfe Barry, visited the 
works last Saturday. For the accompanying photographs 
we have to thank Mr. Robert W. Dana, A.M. Inst. C.E., the 
resident engineer of the Kew Bridge works, who also afforded 
us much valuable information. The contractor for the erection 
of the bridge is Mr. Easton Gibb, who expects to complete his 
contract in about eighteen months from the present date. 


interested in shipbuilding and its allied industries, to the 
new yard and engine shops now just completing. The ground 
space covered by them extends to about eleven acres—some eight 
in excess of the old premises—with a river frontage of nearly 
700ft. The general offices, together with the drawing-office, 
which is of large dimensions and admirably lighted, form a 
group of buildings facing the main—Manchester—road, Mr. 


Navy. On her passage up river she caused no little excite- 
ment, but her speed on the passage was of necessity restricted 
to less than 12 knots an hour through the numerous craft 
met with in the waterway, and night fast closing in on the 
voyagers. 
The exigencies of space, and the necessity of going early to 
press with the present issue of THE ENGINEER, prevent us 
| from noticing, even briefly, some of the ingenious tools and 
machines that Messrs. Yarrow have installed in their new 
premises. 


ANDREW CARNEGIE SCHOLARSHIP,—A research scholarship has 
been founded by Mr. Andrew Carnegie in connection with the Iron 
and Steel Institute of Great Britain, of which association Mr. 
Carnegie is a vice-president. To this end he has presented to the 
Institute thirty-two 1000 dol. Pittsburgh, Bessemer, and Lake Erie 
Railroad Company 5 percent. debenture bonds, the income derived 
from which will be applied to awarding annually one or more 
scholarships of such value as may appear expedient to the Council 
of the Institute. Candidates must be under thirty-five years of 
age, and application must be made on a special form to the 
secretary of the Institute before the end of April in every year. 
The scholarships will be tenable for one year, but the Council will 
be at liberty to renew them for a further period if thought 
desirable instead of proceeding to new elections, 
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THE RUSSIAN VOLUNTEER FLEET. 


Ix 1902 the temporary arrangement arrived at between the 
Imperial Government and the co-called ‘‘ Volunteer Fleet ” will 
come toanend. In that year the Government subsidy of 600,000 
roubles paid for the transport of ngers and mails from Odessa 
to the Far East will cease, and the Fleet will sever its connection 
with the Government unless a fresh agreement is concluded. 
Whatever outside opinion may be with regard to the practical 
value of the Russian Volunteer Fleet in case of hostilities, in 
Russian circles the Fleet has always been a favourite and popular 
idea. Thus, it is not surprising that the official organ, the 
Novoe Vremya, should plead in the following terms for the continued 
existence of the Fleet. 

Since its foundation twenty years ago the Volunteer Fleet has 
played such an important part in all political misunderstandings in 
the Far East down to the present day, and has thereby made its 
existence so indispensable, that those persons who are anxious for the 
continued existence of this patriotic institution can scarcely enter- 
tain any doubt of the expediency of making fresh sacrifices which 
shall enable the Fleet both to exist and to flourish. The question 
of its continued existence must not be confined alone to bureau- 
cratic considerations just as it is about to sever its connection with 
the State ; it must become a general question, and as such taken 
up by the Press and discussed by the learned societies. 

In the comparatively short space of twenty years there has been 
a great advance in naval construction ; it would, therefore, be 
harmful, not to say dangerous, if, in renewing the agreement with 
this great steamship enterprise, the same stipulations are made by 
the Government as those which were made a basis by the originators 
of and contributors to the scheme in Moscow at the moment when 
Russia was preparing for war with the strongest naval Power. At 
the time the Russian navy contained half a dozen cruisers, such as 
the frigates General Admiral and the Prince of Edinburgh, which 
the late Admiral Shestakoff compares with egg baskets. Of course, 
Admiral Shestakoff went too far in his comparison, for the Russian 
cruisers were no worse than the British cruisers of that day. And 
yet if a combat had been rous for them, flight on their 
part would have been impious. e steamers Moscow, Petersburg, 
and others would -in those days have rendered the State no little 
service at critical periods, 

At the Berlin Conference Russia gave way, and the struggle was 
averted ; thus the cruisers called into being by chance could devote 
themselves to peaceful activity. In 1892 the Volunteer Fleet had 
— an independent position among steamship undertakings, 
and it concluded an agr t with the Russian Government. In 
this agreement the condition was accepted that in return for the 
yearly subsidy of 600,000 roubles to be paid to it for ten years, the 
Committee of the Volunteer Fleet should construct four cruisers 
with a tonnage varying from 8000 to 10,000 tons. This stipulation 
will be carried out fully until 1902, so that the Volunteer Fleet is 
enriched by steamers with largé engines capable of developing a 
high rate of speed. Yet, such steamers as the Smolensk, Moscow, 
Cherson, and Petersburg cannot rank as cruisers, seeing that every 
navy now possesses fast vessels of that type, one shot from which 
could sink any of them. In war only those warships can be used 

of which every detail of their construction has been thought out 
by naval engineers. If at the beginning of the last century there 
was no difference between merchant vessels and warships, and if 
from 1860 to 1880 every merchant vessel could be converted into a 
warship, yet in these days no such conversion can be entertained, 
and vessels now have to serve their special ends. 

The situation to be considered in renewing the agreement with 
the Volunteer Fleet has undergone no change, and in such an 
important matter we must not let ourselves be dazzled by hopes or 
illusions. For cruisers to do their duty, in case their employment 
in the naval wars of the future is held to be possible and profitable, 
there must also be ships carrying large supplies of food and fuel. 
Nevertheless, the part to be played in naval wars of the future by 
the Russian Volunteer Fleet is equally great, and it is this part 
which demands thorough and careful preparation. 

Owing to the condition of the Russian Exchequer, the various 
Ministries are now — economy in every possible direction, 
and if the Siberian Railway had proved its ability to convey large 


bodies of troops to the Far Eastin a satisfactory and trustworthy 
manner, the Russian Government might have hesitated before 


renewing the annual subsidy to the Volunteer Fleet. As it is, the 
Fleet in question has done good service in conveying troops and 
supplies to the Far East during the _ year, and has won thereby 
the good favour of the Ministry of War. 


ON A FORM OF DOUBLE TUBE BOILER. 
By Joun Invinc, Member.* 


WITHIN recent years many papers dealing with water-tube boilers 
have been read before this Institution, but I now pro to 
describe the construction and performance of a boiler differi 
very much from any hitherto brought under its notice, so far as 
amaware. About six years ago Mr. K. D. Noble and myself began 
to study the water-tube boiler very closely, with a view of trying 
whether we could not design a boiler suitable for the mercantile 
marine. A boiler that would combine the advantages to be gained 
from ause of higher pressures than are possible in a cylindrical 
boiler, and the economy of space in the ship, with simplicity of 
construction, and an cccessibility of parts that would recommend 
it te more general adaptation than the forms of water-tube 
boilers then in use. At the outset we determined to avoid all 
steel castings, bent tubes, complicated fastenings, or dificult 
flangings. | When the idea of having the tubes double with a thin 
annular body of water between them, heated on both sides, first 
suggested itself to us, we at once saw the importance of deter- 
mining the question of the possibility of overheating the outer 
tubes. For this purpose a small furnace was built, in which we set 
two tubes 4in. diameter outside, and ,4;in. thick, having a 3in. 
tube gy =r the centre of each, leaving an annular space 
of ,';In. e arrangement of the whole apparatus is shown in 
Fig. 1. Having made arrangements for feeding and firing the 
apparatus, we deliberately set to work to burn the outer tube if 
possible. With a strong coke fire, and a blast taken from the 
works’ plate furnace blower equal to between llin. and 12in. of 
water, we found the circulation rapid and complete, and while the 
heat of the furnace was so great as to melt the fire bricks of which 
it was composed, the outer tube showed no sign of overheating. 

Some time after this, when a new boiler was required for Wm. 
Denny and Brothers’ joiner shop engine, electric lighting, and 
other purposes, it was agreed to give our boiler a trial. 

We at once set to work, and designed the boiler shown in 
Fig. 3. As this boiler was always regarded as an experi- 
mental one, its details were in some parts more elaborate and 
capable of variation than would be the case in one constructed on 
purely commercial lines. The outer tubes are 4in. outside 
diameter, and jin. thick. They are swelled at one end, and 
screwed into both inner tube plates, and secured with jam 
nuts exactly like the ordinary stay tubes in a cylindrical 
boiler. The inner tubes are 23in. outside diameter, and pass 
through stuffing-boxes in both outer tube plates, There are no 
inner tubes in the lowest row. The annular water space is gin. 
wide, ‘The front water box is directly connected to the steam drum 
at its upperend. The lower end of this drum is formed into a box 
from which the down-comer tubes are led into the mud drum. 
This boiler being the first of its kind, it was thought advisable to 
provide a mud drum at the lowest part of the circulation, and so 
arranged that all the water would pass through it, The total area 
through the down-comer tubes was made specially large in order 
that circulation throughout the entire boiler should be as free as 
possible, and that, for experimental purposes, this area could be 


*Jnstitution of Naval Architects. 


varied. The small Galloway tube connecting the top of the lower 
water box with the steam drum is for permitting the escape into 
the drum of any steam which might form in the top of lower water 
box. All the flanging and riveting is quite within the daily 
experience of boiler-makers. The water boxes are stayed across 
with ordinary screwed fire-box stays, and with the exception of the 
stuffing-boxes for the inner tubes, which were an engineer's job, 
the entire construction was carried out by the foreman boiler- 
maker with his ordinary shop hands, Pressure of other work 


a the completion of the bailer for some time, but it was 
= y finished, and passed the hydraulic test of 400 Ib. in March, 
It was then decided tkat before being placed in position the 
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| 
| onl tiall ed, was very far from being in the most fayoyr. 
| Much better results would have 
| achieved had it been placed in a closed stokehold, or formed one of 
| a number of boilers arranged in battery. The results shown jn 
| the table speak for themselves, and at present need not be further 
| alluded to. Although provision was made for the difference of 
expansion between the outer and inner tubes, we have never been 
| able to detect any ; the fact that the hotter tube of the two jg 
| somewhat shorter than the other leads us to think that the 
| difference is fairly compensated for in this way. 
|  Thestuffing-boxes form a convenientarrangement for withdra wi 
| the inner tube at any time, so as to inspect the inside of the outer 
| tube. Steam was allowed to blow off from the stop valve in a 
y stream, Its dryness we 
were very well able to observe, as 
it blew right over the surface 
of the river Leven. Ona calm 
summer day no drop of water was 
ever seen to fall on the surface of 
the river. Two water gauges 
were fitted, one to each water box, 
When steam was up, the one 
attached to the higher water box 
showed a lower level than the 
other, the reason of this bei 
that, steam and water ataal 
having less weight than solid 
water, the head of water for cir. 
culation was always apparent, 
The low temperature of the 
uptake gases is worthy of remark 
as showing how much heat was 
taken up by the water. Subse. 
quent trials — — for the 
express purpose of verifying these 
passed as in every way fit for its 
intended duty, 

Since its installation the boiler 
has been at work. 
At first it was worked on natural 
draught, but as it was intended 
for forced draught, a small elec- 
tric-driven fan was afterwards 
— to the ashpit. The utmost 
this fan could give was about 
jin. of air pressure at its dis- 
charge, but even so small a pres- 


sure very much increased the 


boiler should be subjected to a series of the most exacting trials we 
could devise and carry out. For this purpose it was placed on the 
edge of the river Leven, removed as far as possible from all 
buildings. ‘Tanks for measuring the feed-water were connected to 
the feed pump, an excessively fan was connected to the 
furnace, and we carried out the 
found in Table I. 


days noted as well as on many other days, when steam was got up 


Figs. 1 and 2—-EXPERIMENTAL BOILER 


ials, the results of which will be | 
The boiler was under steam for the greater part of each of the 


WOODITE WATER now felt that the efficient working 

€ 1) character of the boiler was toler- 

é ably well established, and it only 

its emergence from a sufficiently 

rotracted trial of endurance, 

~—{ — ix | is we consider has now been 

i accomplished. It has been in con- 

tinuous use for over three years, 

4 me Inner tubes here and there have 


been withdrawn from time to time 
for inspection, but no integral 
part of the boiler has ever required 
repair, much less renewal, and 
all the cleaning found necessary has been to clear the lower water 
' box and mud drum through the hand holes provided for that 
purpose. This has not been done often, nor regularly ; but about 
one-third of the water in the mud drum has been blown off once a 
week. No special supervision while working has been found 
aang one of the yard firemen having had charge of it all the 
time. No difficulty in feeding has ever occurred, an ordinary 
Worthington duplex pump, controlled by hand, yong always 
' performed its duty regularly and easily. Steam can be raised 
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for the purpose of making special observations. The feed-water 
generally in use was the town’s gravitation supply ; but special 
trials were made, feeding with the river water, to see if any deposit 
was left in the annular tube space. No grit, sand, or rust has ever 
been found there ; the little we did discover was found —, 
the bottom of the lower water bex and in the mud drum. e 
circulation in the tubes seems to be too rapid and complete for the 
deposit of any impurity. On one occasion we had ocular demon- 
stration of the thoroughness of the circulation by getting up steam 
with the manhole door removed from the back end o 

drum. As soon as the water began to get warm, it could be seen 


flowing in a full and constant stream from the upper to the lower 
end of the drum, The boiler standing quite in the open air and 


the steam | 


Fig. 3—DOUBLE TUBE LAND BOILER 


| from cold water in about twenty minutes to the full working 
pooaes. An automatic feeding arrangement was fitted at first, 
| but was found quite unnecessary. The coal used has been of the 
| ordinary Scottish os for steam raising, and as with this quality 
| of coal it was found better to have as large tube area as possible, 
the retarders were withdrawn. So far as we yet know, deposit, 
| when there is any, sticks to the inner tube, not to the outer one ; 
but, with regard to this, further experience with different kinds of 
water is necessary. 
No zinc has been used in the boiler as yet. The same inner tube 
| may be withdrawn and replaced any number of times. Outer 
|‘tubes would be withdrawn only for renewal, which has not yet 
been found necessary. 
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The experience thus gained has suggested to us several altera- 
tions which are embodied in the amended design. The tubes and 
tube fastenings remain pretty much as they are, but the whole 
down-comer arrangement has been dispensed with, together with 
the mud drum, h water box is connected to the steam drum 
direct. In the heart of the tube space a large combustion chamber 
has been formed, from which the gases are led away through a 
circular opening in the lower water box to the lower ends of the 


E L—Forced Draught Trials of Double-tube Boiler Conducted 
Summer of 1897. 


Date of trial. July 7th. July 13th |July 16th.) Aug. 3rd. 
Condition of boiler.. .. .. Not lagged Lagging on steam djrum only 
perhour,Ib., 55 33! 5887 6880 


ture of feed-water, 


Pn steam pressure above 


phere, Ib... 160 200 200 200 
Scotch of fair [Welsh and| Welsh 
qua lity Scotch 
| mixed 
Coal burned per hour, 806 619 | 625 746 
Water evaporal per Ib. of 
coal, actual, Ib, .. .. ..| 6-18 6-28 | 9-84 9-22 
Do. do. from and at 212 deg., | 
748 7-6 | 11-33 ll-1 


‘yal burned per square foot | 
Air pune from fan, in) | 


inches of water,in. .. 2-75 1-2 | 20 2-1 
Smoke-box temperature, deg. 600 540 | 650 
| lead but 
| | not zinc) 
irate area, ft. .. .. 13 13 | 13 18 
Total heating’ surface, sq. ft. .| 820 820 | 820 820 


* patio of heating surface to grate area, 68 square feet. 
pene all the fener tubes during these trials 
i tubes. A cor: ding opening in the upper water box 
nds free access from the smoke se to the whole = oth of the 
jler. ‘The construction of the furnace seemed to call for much 
attention, especially in the manner of admitting air to all portions 
of the grate, In boilers like this, where the fire-bars are arranged 


BECK 


LETTERS TO THE EDITOR. 


THE EXPLOSION OF HEATED WATER. 


Sir,—I Fes agree with you in thinking that Mr. Akhurst 
appears to confusing two different things. at most boiler 
explosions occur from simple causes we all know, but what 1 was 
trying to find out was the cause of those mysterious explosions 
that happen from time to time with such extraordinary violence 
that they look more as if they were caused by nitro-glycerine than 
steam. Your correspondent speaks of the action of water 
hammer, but such action, though quite sufficient to burst pipes or 
cylinders, is quite inadequate to cause explosions of extreme 
violence. These explosions can only be accounted for by supposing 
the whole of the highly-heated water in the boiler to be suddenly 
turned into steam with lightning speed. The only explanation 
possible is that exactly at the moment the explosion occurs the 
water rises into the steam space in a finely-divided spray or mist. 
That state of things then existing, it is quite conceivable that the 
generation of enormous volumes of steam would be practically 
instantaneous. Of course, no boiler, however strong, could stand 
this tremendous force, and therefore its fragments would be 
scattered in every direction. A precisely similar action takes place 
when a large gun is fired. We have the explosive charge ignited 
at one end, is combustion is carried rapidly from particle to 
particle of the powder, each particle furnishing its certain amount 
of gas until the whole is ignited, when the result is a violent 
explosion, which would be quite sufficient to burst the gun if it 
had not an open muzzle but was closed up like a steam boiler. 

Mr. Akburst thinks that explosions are more dangerous when 
caused by failures of plates in the water spaces, but facts do not 
bear this out. Other boiler experts, and notably Professor Thurs- 
ton, think defects in steam spaces far more serious. The returns 
of the Boiler Explosions Act, too, prove that cases of flues collapsing 
and very little damage being done are numerous; while, on the 
other band, we have cases of cylindrical flueless boilers ripping in 
the steam spaces, and exploding with tremendous violence. In- 
stances innumerable could be cited to show how curiously different 
in their effects different explosions are, when the evidence would 
lead one to suppose that they would be precisely similar in all 
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Fig. 4—IRVING’S MARINE BOILER 


in one large rectangular area, provision must be made for supply- 
ing air all round, both above and below the grate. As was stated 


at the outset, this boiler is intended for ordinary mercantile work ; | 
and, while it may compare unfavourably, as regards weight, with | 


water-tube boilers, in torpedo boats and other special light craft, 
it still remains ve 


forced t. 
The following table shows the relative weights, surfaces, size of 


much lighter and more compact than the | 
ordi cylindrical boiler, even when the latter is worked under | 
p Redo | useless examinations after the accident has taken place, that the 


stokehold, and other particulars of the ordinary cylindrical boiler, | 
the double-tube boiler, and several of the better known water-tube | 


boilers, as applied to produce equal powers in the same vessel :— 


Tasié 11.—Comparison of Double Tube with Cylindrical and other 
Boilers, all Arranged as for the same Power in the same Steamer, 


| Babcock | 
Type of boiler. | Cylindrical. Double tube and Belleville. 
| } Wilcox. 

Number of boilers . 3 6 6 10 
Height or diameter léft. 6in. | 13ft. din. 1aft. 18ft. 
ft. 3in. 18ft. 8ft. 6in. 
.. 20ft. Sin. 11ft. 6in, 18ft. 8ft. 
Heating surface. 9183 sq. ft. 12,060 sq. ft.|12,840 sq. ft. 18,880 sq. ft 
Fire-grate area .. 300 sq. ft. sq. f sq. 479 sq. ft 
Working pressure 160 sq. ft. | 250 sq.ft. | 250 sq.ft. 300 sq. ft 
Length of | bars .. 6ft. 6ft. _ 6ft. 3in 
Boiler-room area at 

floor .. 1065 sq. ft. | 1008 sq. ft. | 1085 sq. ft. 1334 sq. ft. 
Boiler-room area at 

maindeck .. ..| 3848q.ft. | 276sq.ft. | 332sq.ft. 468 sq. ft 
Heating 

square foot of boiler- 

room area... .. 8-54 11-3 12-4 10 sq. ft. 
Total weight—boilers, 

uptake, and funnel) 174 tons 156 tons 130 tons 186 tons 
Total weight—water..| 84 tons 12 tons 17 tons 14-5 tons 
Total of boilers and 

water.. .. .. ..| 258 tons 168 tons 147 tons | 200-5 tons 
Air pressure .. .. 1 ; Nil 


SupMarine. Boats.—During his visit to Toulon, President 


Loubet is going to make a descent in the submarine boat Gustave endeavouring ; 1 
It is hoped, says the water it is pushing against the pressure of the steam above. 


Zédé, accompanied by the Minister of Marine. 


| 


| containing steam at a pressure of 100 Ib, to the 
| suppose that the whole of this steam were to 


cases. So-called experts, then, who examine bits of exploded 
boilers with microscopes in order to discover the cause of the 
explosion should receive no attention, as they know no more about 
the matter than other people. Such blind guides, if followed, 
would lead the searcher after truth into the quagmire of doubt 
and uncertainty. It is only by scientific investigation of what 
actually takes place inside a boiler when under steam, and not by 


truth in regard to these mysterious and violent explosions will ever 
be ascertained. HENRY WOoLForRD, 
3, Fettes-row, Edinburgh, March 30th. 


Sir,—If I have correctly understood the theory suggested by 
you, the ‘‘momentum ” you speak of is entirely on the of the 
steam. My idea is that, although the phenomenally destructive 


| effects are due to the force of momentum, it is one that operates 
| through the agency of the water. 


Suppose we have a plain verti- 
cal boiler, 6ft. in height, half full of water, and the space above 
uare inch. Now 

suddenly con- 


| densed or otherwise withdrawn, the heated water would almost 
immediately liberate fresh steam at practically the original pressure 


to fill up the space in. Now the question that comes to my 
mind is this—would the fresh steam be liberated from the surface 
of the water or at the bottom! I suppose the generally accepted 
idea is that the steam under such circumstances would form on 
the surface only, but if the matter be looked into more closely, I 
think it will be found that there are some good reasons for believ- 
ing that it would more probably form under the water. Amongst 
these reasons are the following. 

Although the water stands at the lower portion of the boiler, 
the tendency to liberate steam is the same on all sides—if any- 
os it is greatest at the bottom, because it is at that point that 
the heat is applied to it. However, for the purpose of the argu- 
ment, I wi content with assuming that the steam-forming 
potential is on all sides equal. It must be distinctly borne in 
mind that the position of the steam above the water under 
normal conditions is merely due to the accident of gravity. We 
will now suppose that the steam-producing potential is pushing 
outwards on all sides, At the bottom <a sides it is vainly 
to force out the boiler plates, and at the surface of 


the Westminster Gazette, that their experience will not r 
that of Lord Charles Be 
similar adventure in a London dock, 


resford and Sir William White on a | happens ! 


the pressure on the surface is withdrawn—what 
Why, the water, with a mighty effort, ‘‘ pushes itself 
ff” from the bottom and sides of the boiler, and flings itself up- 


wards against the top plates. What the force of the concussion 
would be may perhaps ~ worked out by some of your mathemati- 
cal readers, I am not good at figures myself. However, I can 
imagine that the momentum of a column of water 36in. high, 
travelling 3ft. at the velocity of steam at 100 Ib. to the inch would 
amount to a respectable figure. Of course it may be urged that 
steam would also be liberated at the surface which would exert a 
downward pressure, but then it must be remembered that before 
this pressure could become effective the space above 3ft. in height 
would first have to be filled. In the meantime the water would 
have commenced to move upwards, and the momentum imparted 
to it would be sufficient to beat down any opposition the steam 
could offer. 

I trust I have made myself understood. D. Evans. 

Cardiff, April 1st. 

[This is precisely the Colburn Clark theory of thirty-seven years 
ago.—Ep, THE E.] 


Str,—I have read your leading article and subsequent corre- 
spondence on this subject with great interest, and must con- 
gratulate you on the able manner in which you have dealt with it, 
and at the same time if engineers would follow the reasoning laid 
down we should have fewer mysterious explosions in the future 
than what we had had in the past. 

Now as to the theory of the explosion of heated water, this I 
thoroughly believe in, as I also believe that with a properly- 
designed boiler reasonably worked, the chance is it may be brought 
down to aminimum. Anyone with a e practical experience 
amongst boilers will no doubt have noti the following facts in 
an ordinary Lancashire boiler under steam, that when either the 
water-feed valve has been opened or the stop valve been shut 
down, the water in the e glass has lowered, and this fact is 
more marked the less bul of water you have in the boiler. Now 
to those who, have had experience with the three-fiued Lancashire 
type, where a third flue is inserted below and between the two 
ordinary flues, this phenomena is still more marked, and I have 
seen under regular working conditions a drop of lin. to 1}in., when 
either the engines have stopped or feed valve opened for water, 
Now taking these facts into consideration, and extend the reason- 
ing, it —s no great amount of ag sya to arrive at the con- 
clusion that there is a point where the relative area of heating 
surface to the bulk of water cannot be exceeded to satisfy all the 
safe conditions of working. 

As to the explosion of locomotives, suppose we have a boiler 
whose heating surface—in this case the fire-box, and tubes—is 
excessive for the bulk of water in the boiler. Now, suppose this 
engine is travelling and fairly heavily loaded, and also the rails in 
a greasy condition, it is well known that under these conditions 
that slipping of the wheels occurs, then the driver naturally shuts 
off steam ; ebullition is at the same time suddenly checked ; the 
throttle valve is again opened, perhaps gently or perhaps sud- 
denly, with the result that the pressure is suddenly reduced; there 
is bound to be a slight explosion in consequence of a small percent- 
age of water being suddenly turned into steam, the time limit in 
the case having an important bearing on the result, and the higher 
the pressure the more unstable the water will become, in conse- 
quence of the reduction of the latent and increase of the sensible 
heat of steam. 

This action may or may not go on for years, as a kind of 
bellows action, with a consequent weakening of stays, &c., but I 
cannot but think, especially with some kinds of water, high 
pressures, and limited water spaces, that ultimately trouble wil! 
ensue, and if there is not ample means of escape for the water, if 
at length the whole bulk is completely lifted, then we can only 
expect a repetition of what has already occurred. 

J. Granam, M. Inst. Mech. E. and School of Mines. 

Oakwood Dyeworks, Bradford, April 2nd. 


Sir,—I am much obliged by the insertion of my letter in your 
last week’s issue, but rather surprised to see your footnote, as I 
certainly did not intend any confusion between the cause of boiler 
explosions and the violence of the same, and thought I sufficiently 
accounted for both in my letter, although the cause rather than the 
ber neg has been discussed in the correspondence respecting this 
subject. 

I am afraid I am afflicted with that proud debasing superstition 
that thinks that there is very little to learn about the cause or 
violence of boiler explosions. However, I am glad to find by your 
footnote that you think the causes of explosion are simple and 
always occur from weakness of some form, although from the leader 
in the issue of the 16th ult., and the correspondence that has 
followed, you seem to imply that boiler explosions can occur from 
‘* momentum of evaporation,” or some other occult causes at present 
unknown, and I cannot say that I have any belief in such theories, 
but there is no doubt that the element of time has a very marked 
effect on the violence of all explosions, and this theory is well borne 
out from examination of exploded boilers from known defects. 

But controversy and ent are wholesome, and food for the 
mind, and we are indebted to you for bringing the matter up if it 
can be proved that either the violence or cause of boiler explosions 


DEFLECTIONS OF BEAMS. 


Str,—Referring to the letter from Mr. C. L. Smith relating to 
the above in your issue of the 15th ult., the following will show 
the relative deflections asked for :— 

Fig. 1 shows the diagram of a Warren girder, consisting of five bays 
or panels, made upof equilateral triangles, the equal mo wwww 


Defléctions 4, 42 


42 4 


Fig. 
being gradually applied at the lower joints as shown. Lis the 
span, then the loads are pitched L , the vertical depth D of the 


girder being Bh L, A, and A, are the deflections at the points 
of application of the respective loads, as indicated in the figure. 
The work done by the loads will be 2(W Ar tw 42) — (A; + 


A.) W, and this will be equal to the sum of the work done on all 
the members of the girder ; thus, let P = the load on any mem- 
ber, A the cross sectional area, / its length, E the modulus of 
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occur from other than simple causes, or if any contributory elements ; 
exist that could increase the violence of explosion and have not yet 
been explained, none will be more pleased to hear of them than 
myself; but I am afraid that the ‘‘ momentum of evaporation,” or 
other vague theories, will not be accepted by boiler engineers, a 
and I think few will believe that violent ebullition is capable of 
increasing ond fide pressure without the application of heat, but of 
course these were only suggestions thrown out to lead to something 
more tangible. W. AKHURST. 
April 2nd. 
\ 
\ / 
Y od G; 
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elasticity of the material, which for wrought iron may be taken at 
25,000,000 Ib. per square inch, (e) the elongation or compression, 
or change of length of the bar or member. Then 


Again, let (1, v2, + + be the work done respec- 
tively on the remaining members, then the total work (U) done 
upon the girder will be 


But 
(A, + 
U 
ait 


Now, first tind the load or stress on each of the members com- 
posing the girder, either by calculation or by means of a stress 
diagram, assuming some a for W, say 500 lb., and L = 5ft., or 
60in., span, then D = ah x 60 = 10°392in. Next calculate the 
cross-sectional area required in square inches for each member, 
assuming the safe tensile stress f; = 10,000 lb. per square inch, 
and the safe compressive stress f, = 6500 lb. per square inch. 
Having found these cross-sectional areas, then find the value of 


c= mr, for each member, and finally calculate the work done on 


cach. Adding these up, it will be found that (U), the total work 
done on the girder, is 32°10146 inch-pounds, whence we have 
_ 32°10146 
= 0°0642in. 

The relative values of \, and \,. will depend upon the yielding- 
ness of the material forming the respective members of the girder. 
It will be near enough, however, if we assume that they are pro- 
portional to the bending moments respectively at those points 
where they occur. In Fig. 2 let the loads be arranged as in the 


R2\=2W 


cise of the Warren girder, then the bending moment at A will 
be equal to f 
5 5 


while that at B will be 
2W x 2% = Wx 


L 4WL WL 3WL 
The ratio of these will be 
204, 5 2 
We have, therefore, on the preceding assumption, the following 


relation 
t+ Ae 814.2 


Ai 
0° 0642 5 
or = 
ay 2 
2x — = 0°02568in 
Ae 3 2 5 
and = 3 
0°0642 5 
or 


5 
The last value obtained, viz., that for As, will be the maximum 
defiection in the case of the girder selected. 
If we next take the case of a solid beam or girder, having the 
same span L = 60in., depth D = 10°392in., but with a distributed 
load Wp. Then 


_3WL 
24 W 
Wp = 
24 x 500 _ 9400 Ib 
v 


Again, let I be the moment of inertia of the cross section of the 
girder at the centre of the span, Zits modulus of section for 
tension, the safe tensile stress (f: ) being 10,000 lb. per square 
inch, (x) the distance of the extreme fibres in tension from the 
neutral axis, then 


Ze fe = the = moment of resistanze of the section. 


I 
But since the moment of resistance must be equal to the bend- 


ing moment, we have 


_8WL_ 

3WL_ 
= 
5 ht 


3 x 500 x 60 _ 2400 x 60 
“5 x 10,000 x 10,000 


= : = 1} inches square inches. 
Now in the case when the section is symmetrical about the neu- 


= 5°'196in., and since 


tral surface, we have x = 5 


m=}, 
z 
I = Ze 
Substituting, we have 
T= 2 x 5-196 
v 


9° 3528 inches squared square inches, 


In the case of a solid beam or girder of uniform cross section, 
and consequently varying stress, supported at the ends, and with 
a distributed load Wp , L being the span, E the modulus of elas- 
ticity, the deflection ( § ) will be 

_ 5 Wo Ls 


Substituting, we have 


ta 5 x 2400 x (60) 


384 x 25,000,000 x 9°3528 


_ 2,592,000,000 
89,786,880,000 
= 0°02886in. 

Again, in the case of a solid beam or girder having a uniform 
stress, and consequently vary cross-section, the d tion (54) 
will be 

3,- 
4ED’ 


where (S) is the stress in pounds per square inch on the material 
of the beam or girder, D the effective depth. Substituting, we 
get 

10,000 x (60)? 


51 = 25,000,000 x 10°302 


= 0°03464in. 

Therefore the relative deflections of a solid beam or girder of 
the same section throughout will be to that of a solid beam or 
girder with uniform stress, will be to that of a Warren girder, al 
of as Ag or 0°02886 : 0°03464 0°03852 = 
1: 1°20: 1°3347 


. 

It will be seen that the respective deflections of a girder of 
uniform section, and one with uniform stress, and consequently 
varying section, both of same depth and maximum stress, will be 
a constant ratio, thus 

4ED 
384 EI Ss Lt 
5 Wo LD 

96 1S 
5 x 2400 x 60 x 10°392 

96 x 9°3528 x 10,000 
4,482,240 

8,978,t88 
1 
ry or as 1 to 1°2. 

But in the case of a Warren girder the work done on the various 
members, with a given load, will vary according to the cross- 
sectional areas adopted for the various members, the larger the 
areas the less will be the work performed and smaller will be the 
value of Ao, and vice vers4. Now we have taken the safe tensile 
stress (f: ) the same throughout our calculations for all the 
girders, but the struts in the Warren girder have their cross- 
sectional areas regulated by the value of the safe compressive 
stress (f- ), which does not occur in the other calculations to find 
6 and §, ; consequently this will have an important influence in 
varying the value of the deflection ( A.) in this case, and therefore 
its relative value to ( § ) and (6 ,). 

I trust the above will be of use to your correspondent. 

Epwarp J. M. Davies. 

24, Harrington-square, London, N.W., 

March 25th. 


THE NEED FOR INLET VENTILATION. 


Sir,—Having for many years had something to do with ventila- 
tion and warming of buildings, and having read a paper on the 
subject at the Society of Arts in January, 1900, I have read with 
much interest, not only your comments upon my paper published 
in your issue of 26th January, 1900, but also your recent article 
in THE ENGINEER of Ist March, 1901, on the need for inlet 
ventilation, with letters of 8th and 15th March in reference to the 

udging from my own experience, you are quite right in insisting 
parts of a room, and that air mixed with carbonic acid gas should 
be discharged from below. It is not at all necessary, as a rule, to 
provide special outlets for vitiated air, because the cracks and 
crannies in window frames, under doors, including the permeability of 
modern brick walls, are generally found sufficient. Even the staunch 
advocates of exhaust fans or extractors in the ceiling admit as 
much, by relying upon such cracks to provide sufficient fresh air 
to replace the warm air extracted. If these adventitious channels 
can thus supply fresh air, it is equally certain that their area 
should be sufficient for discharging an equal quantity of vitiated 
air. 

In my Society of Arts paper there was described my application 
of a fresh-air inlet supply system to the ventilation of a suite of 
rooms recently erected in the Royal Botanic Society’s Gardens, 
Regent’s Park. A section of one of these rooms is given in the 
annexed illustration. It is used as a dining-room or ball-room, 


and measures 30ft. by 45ft. In this case there are no ventilators 
in the roof, which is hermetically sealed; nor is there any 
mechanical extraction provided. Advantage was taken of the 
rooms running north and south, with prevailing winds east and 
west. Inlets were provided on each side, and experience shows 
that in winter a current can always be relied upon to send ina 
good supply of fresh, cool air, which is scattered and deflected 
upwards, as shown by arrows, thus mixing with warmer air already 
in the upper part of the room. The dining, or ball-room, has ten 
such inlets, five on each side, while the drawing-room, library, and 
café have similar inlets in proportion to their capacity. 

These inlet deflectors are differently proportioned to those 
usually employed, inasmuch ag that the outer gratings are con- 
siderably enlarged, so that a strong current shall be delivered into 
the room. Usually, the openings are made to enlarge in area 
towards the room, but this proportioning destroys all initial 
velocity of the air currents, =A instead of mixing with the warm 


portioning may well be described as the proper and imp 
regulation of draughts. In my case, the Pos sof are direstet 
upwards to where there is no body to complain, while the “Tobin” 
and other systems generally pour their unmixed supply of cold 
air downwards, where everbody complains, 

Referring again to the illustration, it is found that air enters the 
room through the deflectors at about 300ft. velocity per minute, while 
a little wind Bogen. but this rate varies considerably, at times 
ceases altogether, and sometimes for a few seconds is reversed 
No draughts whatever are felt in any of these rooms, while their 
winter system of fresh-air supply is in operation. Of course, jn 
warm weather numerous windows are opened ; for the problem of 
ventilation is rather for cold weather than for warm. 


only cook or burn the dust, so p g an unt odour in 
the fresh air, All contact between the air and its heating agent 


There can be no one system, nor any hard-and-fast rule jp 

ard to ventilation, Each case must have its own peculiar 
features ; and what is most open to discussion are the general 
principles involved. It is comparatively easy to apply some sort 
of system before a building is erected, but not by any means so 
easy, and far more costly after it is completed. Just like smoky 
chimnies, which, if not always impossible to avoid, should be 
arranged to smoke with a warm south-west wind, rather than, as 
usual, with a cold north-easter. 

42, Old Broad-street, London, 

March 25th. 


ARTHUR Rica, 


PATENT-OFFICE REFORM. 


Sir,—I observe that the Board of Trade has recently been in- 
teresting itself in the much-needed reform of the working of the 
Patent Law. I trust the recommendation of the Committee jn 
favour of inquiry as to anticipation will be adopted, and I feel sure 
that inventors would not grudge a moderate addition to the fee— 
if this were necessary—in exchange for the enormous advantage 
of an assurance that the invention pc d that of all 
value in an invention—novelty. Besides there is the loss in paper 
and printing, the useless specifications, and further, the loss of 
time to future inventors who have to read them over in making 
searches for their own satisfaction. 

There is, it seems to me, not very much genius displayed in the 
carrying out of the work of the Patent-office in detail. e index- 
ing of patents leaves much to be desired, and is, I understand, far 
behind the system employed in other countries. Even in details 
one can hardly understand why things are as they are. Why, for 
instance, are the specifications bound in dark blue, so little differing 
in colour from printers’ ink that the lettering on their backs can 
only be read in a strong light seldom available in provincial patent 
libraries! Why are portions of this lettering which we usually do 
not want to read printed large, while what we specially want to 
see, 7.¢., the numbers of the specifications, is very small and in- 
distinct. 

Then inside the volume why are the bers of the specifications 
not printed, like the numbers on the pages of other books, at the 
top corner of each page, including pages containing plates! It is 
most annoying to be continually opening the volume where you see 
nothing but the blank back of a plate, or the face of it, with no 
number anywhere, and to have to root about trying to find what 
number you are at, 

Iam not alone in feeling this annoyance. I see that someone, 
either in despair or through generosity, has pencilled the numbers 
on the plates in a good many of the volumes in the Chancery-lane 
Patent Library. J, Brown, 

Longhurst, Dunmurry, Belfast, April 2nd. 


THE BRITON AND HIS COMMERCIAL RIVALS, 


Sir,—In the main one is bound to agree with much that Mr, 
Broomhall has to say in his letter in your issue of March 29th ; but 
as arguments based on statistics are apt to mislead, I am not sure 
that my reading is correct. The figures given by Mr. Broomhal! 
seem to indicate a very curious and significant fact—that, whereas 
the exports per capita from the United Kingdom and Germany, 
from 1879 to 1899, show a steady decrease in value, the exports 
from the United States of America from 1893 to 1899 show an 
eneredse. 

Does this not indicate that the export trade of America during 
recent years has sete with an accelerating volume, and is there- 
fore comparatively more vigorous than that of either of the Old 
Countries? Or, in other words, that the Old is retrograding 
whilst the New is advancing ! 

It is, of course, gratifying to know that our per capita exports 
are still a long way ahead of mf other nation ; yet, when we con- 
sider the enormous increase in the population of America, and the 
vast amount of produce and manufactured goods that must be 
needed for their ae consumption, I do not think there are any 

rounds for complacency or self-satisfaction on the part of the 

riton. JeBUS BICKLE, 

Plymouth, April 2nd. 


Fast TRAINS ON THE GREAT WESTERN RaiLway.—The Great 
Western Railway Company contemplates running an improved 
service of trains to and frown Windsor on and after May Ist. 
It has been decided to run new fast trains from London to 
the royal borough at 4.35 and 11 p.m., which will do the journey 
in about thirty-five minutes. Slip carriages will be attached to the 
2.15 fast train from Paddington, which will be due at Windsor at 
2.50 p.m., and also the 5 p.m. express, arriving at Windsor at 
5,33. The 6.5 p.m. train from Windsor, which has hitherto done 
the journey in Korty minutes, will start at six o'clock, and occupy 
only thirty-five minutes in the run to town, 


LEEDS ASSOCIATION OF ENGINEERS.—At the monthly meeting of 
this Association, held on March 28th, the President, Mr. Joe A. 
Tempest, in the chair, Mr. J. C. Jefferson, A.R.S.M., Wh. Sc., 

ave a paper on “Superheated Steam.” In introducing the subject, 
+ remarked that water-tube bvilers had been very largely adopted 
within recent years for stationary as well ping’ be marine work, 
Their disadvantage was that they had a tendency to produce wet 
steam, and the makers had rightly introduced the application of 
superheaters to their boilers, which not only dried the steam, but 
could superheat itin some cases to a very considerable extent. By the 
aid of @ diagrams he showed the relation of superheating to steam 
engine efficiency. The chief and great advantage in the use of 
superheated steam, he said, was that it provided a readily adjust- 
able means of meeting the variation in cylinder condensation due 
to variation in the load, and therefore in the cut-off, whilst jacket- 
ing and compounding were not adjustable means of effecting the 
same p’ . Its advantage varied with every type of engine, 
and was lost or of lesser moment the greater the perfection of 
lagging, jacketing, compounding, and other means adopted to 
reduce the initial condensation. A discussion followed in which 
Messrs, A. Towler, F. G. Heseldin, G. W. Blackburn, and others 


air, they tecome a solid, cold douche poured upon the heads of 


people sitting below. Indeed, the two contrasting systems of pro- 


took part. 
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TYPES OF ASSISTANT CYLINDERS 


S S. Bittern 
Fic |. 


ON A NEW ASSISTANT CYLINDER.* 
By Mr. Davip Joy, Member. 


I FiND that it is ten years since I last had the honour to read a 
paper before this Institution, on the results of my work in that 
particular branch of marine enginecring which has been recently 
engaging my attention. 

en years’ steady work in a given direction means a good deal 
of valuable experience, and should produce a series of solid im- 
provements and advances in constructive details ; and it is the 
resulting improvements and advances, both in construction and 
efficiency, that I propose to lay before you this evening, with such 
illustrations as, I hope, will make them both clear and interesting. 

The special nn originally described under the name of 
the ‘‘ Steam Assistant Cylinder,” for valve gears, which, I submit, 
sufficiently indicated its functions and suggested the need for its 
existence, has, I think, been pretty fully justified by the fairly 
wide adoption it has met with during the last eleven years, by its 
application on a good deal over 1,000,000 indicated horse-power of 
steam machinery, both naval and commercial, and on both large 
and fast-running engines. 

Like all other new departures, the early machines} were fitted 
on H.M.S. Speedwell in 1859, and were removed a month or two 
ago for a complete refit of the engines, after about eleven years. 

hese were not free from complication. See the valve for the dis- 
tribution of steam to the cylinders, and its elaborate adjustments ; 
but these were n , as the valve received its movement from 
the pressure of steam alternately from each end of the cylinder. 
This bit of complication soon disappeared in future cylinders, and 
the piston itself became its own valve. But that change necessitated 
a long piston to accommodate the ports and necessary travel, so a 
long cylinder followed, and a larger machine, but a much simpler 
one and more efficient; but the ports, bei relatively in the 
piston and in the sides of the cylinder, ex larger surfaces to 
pass leakage than was expedient. 

Meanwhile the indicator cards, taken constantly and studied 
carefully, were forcing on lessons suggestive of refinement and 
economy, and so following the up-to-date practice of the main 
engine cylinders, The aim at compounding soon followed, and 
suggestions on all hands arose of improved constructive details, so 
that the remodelling of the whole machine became unavoidably 


necessary. 
. It is the newer and improved form that is illustrated by the 
gures, 

This machine includes, as its first important feature, the com- 
pound treatment of the steam, which will be explained in due 
course. 

Next, transferring the steam ports from the body of the piston, 
and the sides of the cylinder, where so much surface is necessaril 
exposed for leakage, to a ring round the valve-rod, in the gland, 
and so making the valve-rod effectively the valve, thus saving very 
largely on the surfaces exposed to leak ; and resulting in reducing 
largely the size and weight of the original machine, making it 
available in many cramped positions where before it was forbidden, 
its height being prohibitory, such as under confined armour decks. 
Withal, simplifying its action and adjustments throughout, so that 
it requires fewer adjustments, and relieves the engineer of the 
confusion they often induce. With many other minor details 
which follow any general change, especially if that change is in the 
direction of simplification. 

We have now, therefore, a more refined machine using steam 
“compound,” and so up to date, yet smaller, lighter, and simpler, 
and also with a gain in economy. 

Of course, as it was anticipated, the indicator cards, taken from 
the first machines, gave very much fuller diagrams for the upward, 
or lifting stroke, than for the falling stroke. But this was so strik- 
ingly so as to suggest that, by a suitable arrangement, the steam 
might be manipulated in such a way that part of it, after cushion- 
ing the downward stroke, and then lifting the piston and its acces- 
sories, might be made to provide also for the upward cushion and 
the falling stroke, and so do duty over again, though at a reduced 
pressure, thus effecting so far the advantage of compounding, and 
we shall see how this comes about in this machine by following one 
complete stroke of the piston, commencing at the middle of the 
stroke downwards ; and if we analyse, even superficially, what must 


* Read at the Forty-second Session of the Institution of Naval Architects. 
t “Transactions” Institution of Naval Architects, vol. xxxii. plates 
xxxiii., xxxiv., and xxxv. 
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be the effects of the admission and distribution of the steam at the | 
various positions, under the various conditions, we shall see that | 
with the lowering of the pressure at each following transfer a less | 


amount of work is demanded. of it, and so an easier and softer 
action in cushioning and driving in the falling stroke is obtained 
from it, and an almost automatic government ensues, suiting 
exactly the requirements the machine was designed to effect. 

The piston-rod, now arranged to act as the valve for the lifting 
stroke, by the reduction of its diameter—see Fig. 2—passing 
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New Tree, Steam Assistant 


through the steam space surrounding it, and formed in the gland, 
admits a charge of steam into the bottom of the cylinder to act 
first as cushion for the downward stroke, and then becomes the 
lifting power for the next upward stroke. Then the piston, which 
is made hollow and acts as a reservoir, is provided with small ports 
on each side—to balance—bottom and top, as shown, these ports A 
and B pass over relatively recesses in the cylinder sides C and D, 
and these complete the portways,and thus, as the piston rises, pass 
acharge of steam from under it into the inside of the piston, of 
course at a reduced pressure. This is carried up with the piston 
till the suitable point is reached, when the upper ports B, with 
plete the communication from the inside of the 
the cylinder, filling that with a softer charge 


the r D, cc 
piston to the top of 
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of steam to suit the cushion for the lifting stroke ; here it is shut 
up by the further rise of the piston, and on the return stroke this 
steam serves as the assistant downward power, till relieved by the 

e of the piston’s upper edge over the exhaust ports in each 
side of the cylinder, so completing the cycle of the full up and 
down stroke. 

Thus the admission of steam, for both the bottom and top of the 
cylinder, worked on the compound principle, also the required 
cushioning for both top and bottom, as well as the final release, 
are provided for by the move- 
ments of the piston and piston- 
rod, without the addition of any 
new or extra parts or loose- 
moving levers, &c., to shake and 


get loose. In every position all 

197 the moving parts are in perfect 
ay ptt balance, by the pressure of the 
Revs 80 steam surrounding them, and 


therefore not subject to any steam 
pressure causing friction. 

It now only remains to add, 
that after the first experimental 
cylinder had been made and 
tested by my firm on one of the 
steamers of the General Steam 
Navigation Company — the s.s. 
Bittern—where, by the courtesy 
of their engineer manager, Mr. J. 
Preston, we received every con- 
venience for testing — 

™ to the fullest, it was taken up by 
Aus 30 1900 Messrs. Laird, of Birkenhead, by 
“ad whom the original type of these 
assistant cylinders was first intro- 
duced on the Government torpedo 
destroyers Speedwell and Skip- 
jack. ‘This newer and improved 


i type was also introduced and 
+. .—-—-——-— applied to the designs of their 
general engineer manager, Mr. 


R. R. Bevis, on two steamers, 
with very satisfactory results. In 
the introduction of this new type, 
as in the earlier ones on the 


Jan 16™ 1901. 
re iy 120 tes destroyers, we have had the ad- 
Revs 60 vantage of his great practical ex- 


perience and kindly assistance. 


Roya fol- 
lowing are the lecture arrange- 
ments at the Royal. Institution 
after Eister:—Dr. Allan Mac- 
fadyen, six lectures on ‘Cellular 
Physiology,” with special refer- 
ence to the enzymesand ferments ; 
Professor William Knight, two 
lectures on ‘The Philsophical 
Undertones of Modern Poetry ”— 
the Tyndall Lectures ; Mr. Roger 
Fry, two lectures on ‘‘ Natural- 
ism in Italian Painting ;” Sir Alex. 
Campbell Mackenzie, three lec- 
tures on “Arthur Sullivan,” with vocal and instrumental illus- 
trations ; Professor Dewar, three lectures on “‘The Chemistry of 
Carbon ;” Professor W. M. Flinders Petrie, three lectures on “‘ 
Rise of Civilisation in Egypt ;” Professor J. B. Farmer, two lectures 
on ‘The Biological Characters of Epiphytic Plants ;” Mr. J. Y. 
Buchanan, three lectures on ‘‘ Climate: Its Causes and Effects. 
The Friday evening meetings will be resumed on April 19th, when 
a discourse will be delivered by Professor J. J. Thomson, on “The 


Existence of Bodies Smaller than Atoms.” Succeeding discourses 
will probably be given by Dr. Hans Gadow, Mr. Charles Mercier, 
Professor Jagadis Chunder Bose, Mr. Richard T. Glazebrook, 
Mr. A. Henry Savage Landor, Earl Percy, M.P., and other 
gentlemen. 
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THE MOTION OF SUBMARINE BOATS IN THE 
VERTICAL PLANE.* 
By Kaptain Witt1am Hovcaarb, Royal Danish Navy, Member. 


IN order that a submarine boat sbould be under perfect control 
in the vertical plane, it should, when going on the surface, be able 
to dive quickly to any desired depth of immersion. It should be 
able to keep that depth with certainty and facility within narrow 
limits, and should be capable of again emerging quickly to the 
surface at any time. The boat must therefure possess the two 
qualities—stability of motion and manceuvring power. Each of 
these qualities is examined in the paper, and also the manner in 
which they are affected by varying the rudders, the amount and 
distribution of buoyancy, the shape of hull, &c. But, in order to 
form a precise opinion on these somewhat complicated questions, 
it is necessary to treat the subject mathematically. The mathe- 
matical investigation falls into two parts, steady motion and dis- 
turbed motion, each of which is treated separately, and the latter 
in its various forms. In order to facilitate the mathematical 
treatment and the subsequent discussion of varying dispositions, 
it has been found advantageous to start with the following sup- 
positions, which embody the simplest case :—The boat is perfectly 
symmetrical about a vertical and a horizontal longitudinal plane, 
and is propelled by one screw, having its shaft in the intersection 
of these two planes—the axis of the boat. There is one rudder, 
which is placed aft. The buoyancy exceeds the weight of the 
boat by a small amount—the surplus buoyancy generally not 
exceeding one five-hundredth part of the displacement. A con- 
ning tower is placed vertically above the centre of gravity, and the 
boat is balanced so that, when floating at rest on the surface, its 
axis is horizontal, the top line of its hull just in, or parallel to, the 
water-line, and only the conning tower, or part of the conning 
tower, projecting above the surface. When the boat dives the 
displacement of that part of the conning tower which projected 
above water when at rest will constitute the surplus buoyancy. 
The slight non-symmetry due to the conning tower is at first 
neglected. 

Steady motion.—We shall first consider the important case of 
steady motion in a straight line on a certain depth of immersion. 
In order that steady motion should be possible, the centre of 
gravity should be fixed in position, the weight and buoyancy, as 
well as the speed of the boat, should be constant, and no external 
forces should be acting. On account of the symmetry of the boat, 
} v0 need only consider forces lying in a vertical plane containing 

axis. 

In order to counteract the surplus buoyancy, the boat must be 
inclined downwards by the head, at a small angle to the horizon. 
As the boat must, necessarily, possess stability, the rudder must 
be carried at a certain small angle downwards, in order to keep 
the boat thus inclined. 

The paper then iders the question mathematically. 

Disturbed motion.—A submarine boat may be subject to various 
disturbances, which will be here discussed in a general way, and 
which are, in the appendix, treated mathematically. The principal 
causes of disturbance are:—Faulty use of horizontal rudder ; 
admission of water through leakages ; expulsion of foul air and 
products of combustion ; tiring of torpedoesand projectiles ; move- 
ments of crew ; existence of free surfaces of liquid ; movements of 
loose weights, such as fuel; variations in buoyancy caused by 
varying density of sea water ; grounding and collision ; variations 
ia speed. 

These disturbing elements can hardly all be entirely avoided, 
and only experience and training can teach the crew of a sub- 
marine boat how to counteract them. We may, however, form an 
idea of their magnitude, and consider the possibility of avoiding or 
reducing them, and we may, by means of a mathematical investiga- 
tion, learn the character of the disturbed motion. We may 
thereby also be enabled to estimate the relative importance of the 
various sources of disturbance. Admission of water through 
leakages may, by careful construction of hull and by a strict 
control over all sea valves, be reduced to insignificance as long as 
the boat is not damaged. Expulsion of foul air need not generally 
take place during the short period of immersion. Should the 
necessity arise, however, for drawing on the store of compressed 
air, and for expelling foul air, the expelled weights will always be 
small, and the air reservoirs or chemieal stores used for renewal 
may be so placed that no change in the longitudinal balance is 
caused. en Gores of products of combustion, when a motive 
power is used, which, as the various heat engines, consume both 
air and fuel. Here the changes in weight would be so serious that 
it would become necessary to provide special automatic appliances 
for always preserving the constancy of the weight and balance. 
Electric accumulators are for this reason preferable to heat engines. 
Firing of torpedoes from an under-water tube, to which the water 
has free access before discharge, will cause no sensible change in 
weight, because the torpedo differs very little in weight from the 
water, which, after discharge, rushes in and takes its place in the 
tube, but when a fresh torpedo is afterwards entered into the tube, 
compensation will be necessary. Firing of projectiles may cause 
considerable disturbance, and should be compensated for by the 
automatic admission of an equal weight of water. 

Movements of crew may be avoided by so arranging the service 
of the various apparatus and machinery that everybody has to 
remain immovable at his post. 

Free liquid surfaces may exist in various ways :—Bilge-water 
may be avoided by carefully pumping dry before diving. The 
free liquid surfaces which must exist in tubulous boilers, con- 
densers, and accumulators, areinsignificant. Free water in ballast 
tanks is a most serious and likely cause of disturbance, and is 
discussed separately in a later section. By a free use of air pipes, 
draining the air from all corners of the tanks, it must be possible 
to ensure their being completely filled with water. Shifting of 
weights when using a heat engine for under-water propulsion can 
hardly be avoided. Fecd-water, cooling water, compressed air, 
liquid fuel, or other weights, would be moved about inside the 
boat, and would have to be compensated for. Variation in 
buoyancy inay be caused by navigating in water of varying 
density, as when passing from a river into the sea, or vice versd. 
In this way an extra force acting through the centre of buoyancy 
wiil be caused, which may amount to 14 per cent. of the displace- 
ment. In cases where such disturbance is likely to occur, a special 
tank should be provided for compensation. 

In an ordinary vessel the whole energy of motion is absorbed in 
the act of grounding, partly in lifting the weight of the ship, 
partly in friction and damage to the bottom, which actions con- 
tinue until the vessel is brought to a standstill. But in the sub- 
marine boat the weight is eliminated by the buoyancy, and the 
shock is due only to the change of momentum at right angles to 
the bottom of the sea; the velocity parallel to the bottom remain- 
ing almost unchanged, if the angle of incidence is not very great. 
Thus the friction, and therefore the retardation of pond wil] 
generally be small, and the main result will be a vertical, or 
nearly vertical force, impulsive in character, which will produce a 
certain velocity, rotary and translatory, and will then cease to 
act. Collision, which is probably far more dangerous to the 
safety of the submarine boat than grounding, will likewise 
produce animpulsive force. Variations in speed, besides 

ing caused by grounding and collisions, may also be caused by 
the act of diving, or by variations in the propelling force. The 
effect will be a corresponding variation in the resistance and in 
the action of the rudder, .¢., a variation both in the horizontal 
and vertical forces which act on the boat. 

It is seen that nearly all the causes of disturbance here 
enumerated may be either avoided, or reduced to small magnitude. 
Consequently, terms involving second, or higher powers of the 
deviations, or deflections, may be n loskeks The assumption 
that the deflections are small is justified also by the circumstance 
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that, before a deflection has reached any magnitude, it will be 
counteracted by the rudder. 

High-speed boats.—For boats, such as are now generally con- 
structed, of from 100 to 200 tons displacement, and with our 
present means of under-water propulsion, a speed of above 12 knots 
must be considered “high speed.” These boats will be long, 
deep, and comparatively narrow, with great metacentric height. 
This leads to a deep, narrow fore-body and a fit and broad aft- 
body, fitting large horizontal fins aft, The French submarine 
boats 7 be Morse, and others approach to this type— 

ngth _ 49. 
Morse : Se 13; speed, 12°3 knots, 

Lo o-speed boats.—These may be defined as boats of less than 
6 knots. The longitudinal stability need not be so great in low- 
speed as in high-speed boats. Great length is not necessary in a 
low-speed boat, and is, on the whole, objectionable in point of 
internal arrangements and weight of hull. It is not required ina 
low-speed boat to draw the centre of lateral resistance so far aft of 
the certtre of gravity as in the high-speed boat. The low-speed 
boat should, therefore, be of short length, small depth, and great 
breadth. The shape being given, the metacentric height should 
be made as great as possible by a low centre of gravity. Large 
horizontal fins should be placed aft. The Holland Torpedo Boat 
Company’s first a 4 Holland, approaches the low-speed type 

Length _ 5.9. 
here described : Pay 5°2; speed, 6 to 7 knots; but 
differs in having greater depth and stability. For doing service 
off the coasts in deep water, and for semi-offensive purposes, the 
high-speed type appears best suited. For waters of limited depth 
and extension, such as estuaries, straits, and sounds, a type 
between the two extremes would be well adapted. For use in 
roadsteads and ports, where the depth of water is very limited, 
where mine-fields make small draught desirable, and where the 
condition of the sea bottom permits sliding along the bottum when 
found expedient, the flat, low-speed would appear to be the best. 


(To be continued.) 


AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) 

Electric locomotive crane.—Electric travelling and revolving cranes 
of various types are now in very general use in America, and the 
Bullock Electric Company has recently put in service an electric 
locomotive crane for handling goods wagons and materials in the 
yards of large factories or works. It consists of a 25ft. platform 
wagon, mounted on two axles with 33in. wheels, and equipped 
with a revolving jib crane and motors. A cab or house contains 
all the operating mechanism, and on its roof is mounted the trolley 
pole. The sole plates are heavy castings, so as to give the proper 
adhesion and to counterbalance the crane. The jib has an exten- 
sible horizontal arm, and with a radius of 10ft. it can hoist a load of 
two tons. The height to the top of the jib is 13}ft., and it can 
hoist from either side. A floor space 14ft. by 94ft. is left clear 
under the crane, so that material can be deposited here and carried 
to any part of the yard or works. The width of floor is 9}ft., and 
the wheel base is 9ft. The carrying capacity of the crane is 20 tons, 
The machine is propelled by two motors, one on each axle, and 
wound for 110, 250, or 500 volts, as ming | be required by the pur- 
chaser. It is designed to haul eight loaded railway wagons—or 
say 300 to 350 tons—on the level, or two loaded wagons—80 to 100 
tons—on a gradient of lin 50. Power can be supplied from any 
direct-current circuit, and most large shops and works are already 
supplied with such a current. Double trolley wires and trolleys 
are used to avoid the ity of grounding one side of the line, 
which would be undesirable for service about a yard or factory. 
The machine may be used as a crane, a locomotive, and a wagon 
in combination. 

Gas engines.—The wide development of the use of gas engines for 
a great variety of purposes has resulted in an almost endless num- 
ber of makes and specialities, the majority of which are made only 
of small power. The standard engine is peculiar in being a 
double-acting engine with two cylinders arranged tandem. It is 
built in aie sizes of 60 to 2100 horse-power, and larger sizes are 
made to order. There are two impulses to each revolution, and 
the governing is effected by throttling an explosive mixture of con- 
stant strength, while in many other gas engines—inclnuding the 
Westinghouse, illustrated in THE ENGINEER some time ago—it is 
effected by varying the strength of the mixture. The speed regu- 
lation is within 2 per cent. from no load to full rated brake load. 
The variation in angular velocity is guaranteed to be within 14 per 
cent., or within one-eighth of a degree. The engines are adupted 
to work with illuminating gas, natural gas, or producer yus, on 
10,000 British thermal units per horse-power perhour. The vulve 
seats, cylinder leads, cylinders, and all surfaces exposed to internal 
heat are water jacketed. This includes the hollow pistons and 
hollow piston-rods of nickel steel, through which a constant circu- 
lation of water is maintained. By this arrangement very high 
compression may be used. The engines are rated at 45 lb. mean 
effective pressure, but are proportioned for loads requiring 80 lb. 
pressure. These engines are said to be specially adapted for the 
central stations of small electric tramways, where the variations in 
load are violent and excessive, and where large overload capacity is 
imperative. 

Purifying water from iron.—The water supply of the city of 
Superior, U.S.A., is obtained from wells, and is rather heavily 
impregnated with iron, but investigation showed that it could be 
purified by aération followed by filtration. In experimenting with 
a mechanical filter, separation of the iron was hastened by the 
addition of chemicals, but the separation was not complete, and 
the filtered water had the property of rapidly attacking iron 
surfaces with which it came in contact. An experimental sand 
filter, operated at the rate of 5 to 10 million gallons per acre per 
day, gave a much better quality of effluent water, and with 
specially vigorous aération the removal of iron was almost com- 
plete. As a result of this the water ay a decided to build a 
sand filter plant. Water is pumped by a Worthington triple-ex- 
pansion engine, having a duty of £0 to 85 million foot-pounds per 
10001b. of steam. From this it goes toan aérator, consisting of tiers 
of trays 2ft. apart vertically, the bottom of each tray being a tin. 
steel plate punched with 3900 holes jin. diameter. The water 
falling through these trays is thoroughly aérated, and then collects 
in a masonry chamber, from which it goes to the filters. These 
are three in number, 108ft. by 66ft., with a pure water reservoir 
108ft. by 40ft. The walls, roof, and floor are of concrete, the roof 
and floor being formed by groined arches between brick piers 20in. 
by 20in. The piers are 12ft. apart in the clear, and 10ft. high from 
the springing of the floor inverts or groined arches to the springing 
of the roof arches, the latter having a rise of 24ft. Tile drains are 
laid in the floor and- covered with 10in. of coarse gravel, 2in. of 
fine gravel, and 4in. of coarse sand, followed by 3ft. of fine sand. 
The water stands 4ft. deep over the filter bed. 

Drying machinery.—In many facturing pr the 
materials have to be dried, and this may be often effected in re- 
volving horizontal cylinders, supported on roller bearings, and 
rotated by gearing which meshes witha circular rack around the out- 
side of the cylinder. The cylinder may be heated by steam pipes 
or by direct heat from a furnace at one end of the cylinder. In 
the Turney drier machine stoking is employed, and to prevent 
radiation the cylinder has double shells with an air space between. 
The hot air is delivered by a conduit extending into the cylinder 
for two-thirds of its length. The steam from evaporation is drawn 
off by a fan, the speed of which is in accordance with the character 
of the material, so as not to draw off the finer parts of the material. 
The temperature can be kept down to 500 deg., or maintained at 
1500 deg. for such materials as sand, gravel, clay, phosphate, &c., 
which cannot be hurt by overheating. The material remains in the 
cylinder about thirty minutes, and as the cylinder revolves about 


six or seven times per minute, the material is carried up about 209 
times and dropped through the current of hot air. In the steam. 
heating cylinders a steam drum is used at one end, with 4hin, 
tubes extending into the cylinder. A cylinder 6ft. diameter and 
25ft. long will have about 500 to 1000 square feet of heating sur. 
face in these tubes. Distillers’ mash, and glucose waste, containing 
80 to 96 per cent. of water, are through presses before 
going to the drying cylinders. (rarbage, refuse from meat and 
tish-packing works, clay, cement, coal for pulverising, cereals, ores, 
&e., are among the materials treated. 

New York Central Railroad express locomotives.—The celebrated 
‘Empire State Express” train running daily between New York 
and Baffalo—440 miles—has hitherto been hauled by engines of 
the eight-wheel or four-coupled bogie type. The new engines for 
this service, however, are of the Atlantic type, having four coupled 
driving wheels set so far forward that the connecting-rods are 
attached to the rear pair; a four-wheeled leading bogie, and a 
single trailing axle. Special apparatus enables 24 tons of load on 
this axle to be transferred to the driving wheels when required, 
The boiler is of great capacity, with a long wide fire-box. Piston 
valves are used, and the bogie has solid wheels. The tender is of 
the usual double-bogie pattern. The general dimensions of the 
engines are as follows :— 


Weight on drivers,ordinary .. .. .. .. 95,000 1b, 
trailers, ,, 38,400 Ib. 
drivers, maximum «+ 107,000 Ib. 
trailers, minimum... .. .. .. .. 26,4001b. 
centre above rail .. .. .. Oft. 3in. 
Fire-box, radial and crown staying .. .. .. S4ft. by 6dft. 
Tubes, number 896; diameter... .. .. .. .. 
Heating surface, fire-box .. .. .. .. 180 square feet 
Valves, i2in. diameter; travel.. .. .. .. .. Gin. 
Lap, outside .. co oe oe jin, 


Clearance, inside... .. .. - pin. 
by 12in 


Driving axle journals.. .. 


Height to top of chimney... .. .. .. .. I4ft. 10in. 
Weight oftenderempty .. .. .. .. .. 48,900Ib. 
Waterintender .. .. .. .. 5000 gallons 
Coal on tender 10 tons 


centre girder. They are proportional for a load of two 142-ton 
engines followed by a train load of 45001b. per foot. The web 
plates are 11ft. 2in. deep, Mag + in thickness from jin. to lin. in 
thickness, and all 7ft. long. The upper and lower booms are each 
formed of two angles Sin. by 8in., and two 6in. by 6in., formi 
two channels back to back, with a }in. plate 12jin. deep, rivete 
against the vertical legs of the channel on each side. The cover 
plates are 24in. wide ; two of these are gin. thick, and extend the 
full length. There are seven others gin. thick and two jin. thick, 
varying in length, the shortest being 47ft. The girders were 
shipped in three sections ; a middle piece 53ft. long, and two end 
pieces 29ft. 10in. long. Each girder complete weights 103 tons, 
A shoe at each end rests on an 8in. pin in the pedestal bearing. 
One bearing is fixed, and the other is supported by a series of seg- 
mental rollers or rockers. The pedestals rest on Sin. rolled steel 
joists on the masonry. Between the girders are plate girders, 
tloor beams, 4ft. deep, resting on the lower booms, and having 
triangular gussets riveted tv the webs of the main girders. 
Between the floor beams are four plate girder longitudinais, the 
inner ones 5ft. 6in. and the outer ones 6ft. 6in. apart, the lines of 
rails being 12ft. between centres. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
BustNeEss in Birmingham and district this week has not been of a 
pronounced character, though being rather quiet, as usual 
just prior to the Easter holidays. The effect of the considerable 
reduction announced in the average selling price has been to make 
matters rather easier for consumers in most departments, and it is 
anticipated that this will encourage demand, and that the new 
quarter will show more movement than has been the case for some 
time past. With regard to the ascertainment, a brief reference to 
which appeared in this paper last week in the ‘‘ Miscellanea” column, 
some further particulars may now be given. The occasion was the 
ordinary bi-monthly meeting of the Standing Committee of the 

Midland Iron and Steel Wages Board, which was held at the 

Grand Hotel, Birmingham, to receive the accountants’ certificate. 

Sir Benjamin Hingley presided, and the accountants reported that 

their examination a verification of the returns made by the 

selected firms showed, during January and February, 1901, the 
net average selling price of iron to have been £7 19s. 0°24d. 
per ton. The statement of the different classes of iron 
sold and the exact average net selling prices was as 

follows :—Bars, 15,238 tons, £8 0s. 4°3ld.; angles and tees, 1178 

tons, £8 8s. 6°07d.; plates and sheets, 1433 tons, £3 16s. 1°60d.; 

hoops, strips, and miscellaneous, 5793 tons, £7 93. 4°79d. The 
total quantity of iron dealt with by the returns was therefore in 
round figures 23,641 tons, which is an improvetnent of 506 tons 
compared with the previous return. The average selling price is, 
however, a reduction of £1 1s, 7°32d. In accordance with the slidi 
scale, the rate of wages for puddling becomes 9s. 6d. per ton, an 
millmen’s wages are reduced in proportion, namely, 10 per cent. As 
compared with the last ascertainment, the rate of puddlers’ wages 
shows a reduction of 1s. per ton. It will come into force on April 
8th, and remain operative until the lst of June. The reduction in the 
average selling price is the largest fall at one time known for some 

ears. On comparing the details of the various descriptions of 
iron with those of the previous two months, it is found that hoops, 
strip, and miscellaneous sorts have gone back no less than 
£1 2s. 8d. Bars follow closely, however, the decline being only 
about 7d. less, Plates and sheets have come down in price 18s. 3d., 
and angles 14s, 4d. 

Demand also shows some sign of improving in the unmarked 
bar trade, in consequence of the reduction which has been made of 
£1 per ton, for the step cannot fail to have some effect in con- 
sumers’ favour, though at first sight it seems little more than the 
lowering of the official quotation to,a level somewhat nearer than 

reviously to the actual selling prices which have lately prevailed. 

e meeting of the Midland Unmarked Bar Association, at which 
the reduction was declared, was convened, indeed, ‘for the 
purpose of considering ge in relation to the present 
position of the trade.” Mr. Jabez Jones presided. It was 
resolved that, in consequence of Mr. ig oye illness, Mr. 
Jones should be appoin vice-chairman of the association. In 
the discussion as to prices, the members had before them the 
facts above mentioned as to the reduction in ironworkers’ wages, 
and the further circumstance that although the association 
standard was still at £8, yet the price of North Staffordshire bars 
was £7 5s. delivered in the district and at Liverpool, and that the 


| 
= 
A heavy-plate girder bridge.—The New York Central Railway’s 
- four lines of railway cross the Clyde River at Lyons by two plate 
girder spans of 107ft. 8in. in length. Each span has three girders, 
12ft. 2in. maximum depth, and 110ft. 84in. long. These are 
; 28ft. Yin. between centres, with two tracks on each side of the 
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Lancashire association price was £7, The only question therefore 
was the amount of the reduction which should be made in the 
Midlands, and after some discussion it was resolved that the asso- 
ciation standard should be declared at £7, delivered in the district, 
with the usual terms and extras, Even the new quotation is above 
the market. Merchant bars may now be bought for that figure, 
while common nut bars are as low as £6 10s. 

With regard to marked bars, these remain at present at £9 10s., 
to which figure it was lowered on the lst January by a £1 reduction. 
The question is being asked whether there is likely to be any altera- 
tion in the present £9 10s, standard before or at the quarterly meet- 
ing on April 11th. 

Other manufactured iron prices are about as follow:—Sheets, 
singles, £7 5s, to £7 10s,; doubles, £7 7s. 6d. to £7 12s. 6d.; trebles, 

to £8 5s.; galvanised corrugated sheets, f.0.b. Liverpool, £11 to 
£11 5s.; aia £7 15s.; nail rod and rivet iron, £7 10s.; gas strip, 
£7 to £7 5s. 

The steel works continue fairly busy, with a better outlook for 
some of the chief sections. Bessemer billets are quoted £5 to 
£5 53.; best Siemens, £5 5s, to £5 10s.; mild steel bars, £7 5s. to 
£7 153.; steel girders, £6 5s. to £6 10s. 

Foundry descriptions of pig iron are in good request, but forge 
qualities are weak and irregular in price, notwithstanding the 
limitation of production. Staffordshire cinder forge are quoted 
46s, to 48s.; part-mine, 48s. to 50s.; all-mine, 52s. 6d. to 60s.; best, 
80s. to 85s.; cold blast, 105s.; Northampton, 46s. to 48s,; Derby- 
shires, 48s. 6d. to 503.; Lincolnshires, 50s. 7d.; and North Stafford- 
shire, 51s. to 52s, 

With reference to the work being done by the powerful pumping 
machine of the South Staffordshire Mines Drainage Commissioners, 
the rainfall during the four weeks ending March 28th has been 
1°90in. The pumping in the Tipton district has been 10,648,000 
gallons per day, or nearly a million gallons over the previous 
month's figure, the increase having principally taken place at Stow- 
heath and the Old Moat, This is still three-quarters of a million 
gallons per day below the corresponding period of last year. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—The general outlook in the engineering, the iron 
and steel, and the coal trades of this district would seem to be in 
the direction of lower prices and increasing competition to secure 
orders. The leading branches of the engineering trade continue 
we'l engaged, but the position generally is not at all satisfactory, 
and apart from one or two special sections prices have now to be 
cut very low to secure new work. With this altered condition of 
trade the question of wages is beginning to be talked of as a matter 
for coasideration, but it would scarcely seem to be probable that 
any actual reduction will be brought seriously forward, at any 
rate for the present. In the iron trade the conditions that 
were tending to give a temporary firmness in some directions 
are now being removed, and there are again anticipations of lower 
prices. The dispute with the workmen in the Derbyshire district 
has been settled, and furnaces which had been temporarily damped 
down are now not only sending their output on the market, but 
iron which had been brought from other districts to cover 
energencies is being offered for re-sale. In the Lincolnshire 
district preparations are being made for blowing in several of the 
furnaces, and here also there will very soon be an increased out- 
put. The very serious restriction in the exports of pig iron is also 
tending to throw larger quantities of both Middlesbrough and 
Scotch iron upon the market. In view of all this largely increased 
output coming upon the home market there is a general anticipa- 
tion that much lower prices are inevitable. Indeed, it has been 
stated to me by iron trade representatives, who are usually well 
informed, that 40s, per ton at the works, for both Lincolnshire and 
Middlesbrough is not at all an improbable figure in the near 
future. In fact, it is urged that with the very large reduction in 
coke, with ore also easier, and the prospects of much lower prices 
for coal, there is no reason why iron should not be profitably pro- 
duced at this figure. With regard to finished material, a steady 
easing down in prices also goes on, and it would seem very doubt- 
ful whether the lowest point has at all yet been touched. 

Only a very indifferent sort of business continues to be reported 
on the Manchester Iron Exchange, and there was but a very slow 
market on Tuesday. For pig iron the demand is still restricted to 
the smallest possible quantities, neither merchants nor con- 
sumers caring to cover more than they are absolutely com- 
pelled, and in the open market there is a good deal of cutting 
to get hold of orders, Lancashire makers still quote about 

> 56s., less 24, for No. 3 foundry, delivered 
here. For Lincolnshire iron, in which makers have not generally 
followed the advance by one or two firms, quotations remain at 
49s, 6d. to 50s. 6d. net. Derbyshire is still quoted nominally from 
55s. and 55s, 6d. up to 59s, 6d. net for some special brands, 
delivered Manchester, but with furnaces now again in operation it 
is more than probable that lower prices than these would be 
accepted to secure business. With regard to forge iron, the 
position is much as last reported, Lancashire remaining at about 
49s. 6d., less 24, and Lincolnshire 48s, 2d. to 49s. 2d. net, 
delivered Warrington, Middlesbrough iron is easier, and ordinary 
foundry brands are to be bought readily at 53s. 10d. net, by 
rail Machester, with quotations in some cases 54s, 4d. up to 
54s, 10d. net ; for special brands Scotch iron continues to ease down 
generally, and delivered Manchester docks is now obtainable at 
about 59s, 9d. for Eglinton to 60s, 3d. forGlengarnock, net. With 
regard to American pig iron there is very little coming forward 
from makers, but odd lots are still to be picked up at low figures, 
and about 58s, 6d. to 95s, net may be taken as nominally about the 
basis for delivery at the Manchester docks. 

In the finished iron trade, although there is not as yet any 
actual officially announced reduction, 15s. is the general price 
now being quoted for Lancashire bars, delivered Manchester, and 
at this figure makers state that orders have been coming forward 
rather more freely from buyers who have been holding back in 
anticipation of lower prices. Sheets are still nominally about 
£8 10s, to £8 12s, 6d., delivered here ; hoops remain in but very 
slow demand at last week’s reduced rates of £7 12s. 6d. random to 
£7 17s. 6d. special cut lengths, delivered here, and 2s, 6d. less for 
shipment. 

very retail sort of business comes forward in the steel trade, 
and although prices are nominally unchanged, there is a gradual 
easing down. Hematites meet with very little inquiry, and 67s. 6d. 
to 68s., less 24, would represent about the average figures for No. 
3 foundry delivered here. Local-made billets remain at about 
£4 15s, net. Steel bars are reported to have been sold as low as 
£6 12s, 6d. and £6 15s., with quotations ranging upwards to about 

Common steel plates are nominally about £6 5s., with boiler- 
plates not quoted more than £6 17s. 6d. to £7, and in special cases 
to be bought at under these figures. 

Visiting the works of Galloways, Limited, of Manchester, where 
considerable extensions, to which later on I may refer more in 
detail when they are completed, are in ress, I had an oppor- 
tunity of inspecting several exceptionally large engines for iron 
and steel works ur penesyo which they were sending out. One 
of these is a vertical cross-compound blowing engine for a northern 
ironworks, The steam cylinders of this engine are 42in. and 80in. 
diameter, and the two blowing cylinders are each S4in. diameter, 
all the cylinders being arranged for a 5ft. stroke. The high- 
pressure cylinder is fitted with Corliss valves, and the inlet and 
outlet valves are of the American type. The engine is con- 
structed to run at 50 revolutions, and to compress to 20 lb. per 
Square inch, It is mounted on heavy bed-plates, with two 
standards supporting the steam cylinders, above which are erected 
the blowing cylinders, The fly-wheel, which is 24ft. in diameter, 
weighs 45 tons, and the total weight of the engine is 230 tons. 

essrs, Galloway have also just completed for a steel company in 


the North a three-cylinder reversing rolling mill engine, havin; 
cylinders 45in. diameter, arranged for a 4ft, 6in. stroke, and wit! 
piston valves fitted on the underside. The engine is provided with 
valve gear specially designed for easy adjustment, with five 
different cut-offs, and steam can be admitted at any moment up to 
three-quarters of the stroke. A valve is fitted in the exhaust pipe 
to assist in the stopping of the engine for reversing, and this, and 
the engine handling valve, are operated by one and the same 
action. The firm have also in hand a large vertical compound 
engine to develop 2000 indicated horse-power, for driving a steel 
wire mill. The cylindersare 3lin. and 60in., with a 3ft. 6in. stroke, 
and are arranged on closed standards. The engine is fitted with a 
rope fly-wheel 22ft. in diameter, and weighing 40 tons, A further 
important order, which is now approaching completion, isa large 
wood-treating plant for the Northern Wood Haskinising Company, 
in which the most recent improvements in connection with this 
class of apparatus have been introduced. 

Being over in the neighbourhood of Dukinfield last week, I visited 
the works of Mr. W. Antrobus, who is introducing a newly-designed 
and patented turbine, possessing one or two novel features that 
may be briefly noticed. The ‘‘ Pefection” turbine —as it is styled 
—is_of the mixed flow type, the water entering inwardly and leav- 
ing centrally and downwardly, and it is so constructed that the 
delivery area is almost three times that of the intake, so as to take 
all available power out of the water passing through. A further 
special feature is that the buckets are of steel, which enables them 
to be made less than half the thickness of cast iron ones, so that Jess 
obstruction is offered to the passage of the water, and friction on 
the footstep is reduced. The buckets are so amalgamated with the 
frame that they cannot work loose. It is claimed that the turbine 
will take 80 per cent. out of the water, whilst it is suitable for any 
fall between 2ft, and.60ft. 

In the coal trade here the better qualities suitable for house-fire 
purposes remain firm at about late rates, but in all other descrip- 
tions of fuel prices tend downwards, and with the commencement 
of the month there has been a very general easing in quotations 
for steam and forge coals, whilst for engine fuel prices have been 
reduced 6d. and 10d. per ton, which, however, scarcely more than 
represents a levelling of quotations to previous actual selling rates. 
Steam and forge coals are readily obtainable at 10s. 6d. to 1ls., 
with Lancashire slacks ranging from 6s. 6d. up to 8s. and 9s., 
according to quality, and common slack from other districts offer- 
ing at from 3s. 6d. and upwards. 

Following upon the extremely low prices which I referred to 
recently as having been taken in the Yorkshire and Derbyshire 
districts for locomotive fuel, there is a good deal of anxiety as to 
the effect these may have on the es contracts not only 
for locomotive fuel, but also for gas coal. Although it is generally 
admitted that these exceptionally low aay were on special 
sales, and for short contracts, it is being recognised that 
they will to a very large extent govern the prices which 
may have to be taken when the large contracts have to be 
dealt witb. In well-informed quarters it is thought not improbable 
that Lancashire locomotive coals may have to come down to-about 
8s. 6d. and Yorkshire hard coals to about 9s. or 9s, 6d., when the 
railway companies settle their contracts. With regard to gas coal 
contracts, although a reduction of not more than 2s. 6d. per ton is 
talked of, this is already being regarded as unlikely to meet the 
situation. Possibly collieries may not have to give way to the 
same extent as on locomotive fuel, but it is tolerably certain that 
the gas-coal contracts will only be secured to a very partial extent 
unless a more substantial reduction than 2s. 6d. per ton is 
conceded. 

Barrow.—The amount of new business that is offering at the 
present time to makers of hematite pig iron is not by any means 
large. Smelters are not experiencing much demand, and the 
thirty-four furnaces that are in blast are turning out sufficient iron 
to meet the requirements of users. Steel makers are taking a 
fairly good tonnage, but there is little going away on shipping 
account. Orders are not well held, and those being placed are for 
small tonnages. Prices are steady. Makers are quoting 58s. 6d. 
to 60s. 6d. per ton net f.o.b., for parcels of mixed numbers of 
Bessemer iron. In the warrant market there is —— doing. 
Sellers are quoting 57s. 3d. per ton net cash. e stores of 
warrant iron represent a little over 23,000 tons. In the steel 
trade there is a fair amount of activity, but the want is felt of a 
good supply of orders, and these are very hard to secure at 
remunerative rates. Rails arein fairdemand on home and colonial 
account, but prices are low. Heavy sections are the most inquired 
after, and they are quoted at £5 5s. perton. Light rails are at £7 

r ton. Steel shipbuilding material is in moderate demand. 

lly there is much offering at present, but prospects are better. 
Ship-plates of average weight are at £5 5s. per ton ; boiler-plates 
are at £7 5s, per ton ; hoops are at £8 10s., which is also the value 
of steel sheets, 

The shipbuilding and engineering trades are busy. No new 
orders are to hand, but negotiations are taking place as to new 
tonnage. The demand for iron ore continues to be fairly brisk. 
Good average sorts are at 13s, to 15s., and the best qualities are 
pf eael ey ton net at mines, and Spanish ores are at 158, per ton 

elivered. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

In the South Yorkshire colliery district the signs of decline in the 
coal trade accumulate. Not only is there less doing at the pits, 
but stocks are beginning to appear there in heaps. There is no 
doubt that the “‘slump” hascome to stay. Contracts entered into 
will certainly maintain the average values at a fairly high price for 
some time, and for once in a way those who buy in the open market 
will be most advantageously fixed as values are bound to go down 
as the season advances. The reduction in house coal from 6d. to 
10d. per ton which came into force on April lst is regarded as 
altogether unsatisfactory. At the meeting of house coal owners, 
however, the sudden wintry ye ” caused several of them to 
oppose any reduction whatever. The snow, however, has gone as 
quickly as it came, and itis not likely that the excessive rates, 
less 6d. to 10d. per ton, can be maintained. As a matter of fact, 
10d. per ton has been the general reduction. Best Silkstones at 
—— are making from 14s. 6d. to 15s. 2d. per ton, Barnsley 

ouse 13s, 6d. to 14s, 2d. por ton. 

In the steam coal trade there is no change to report, values are 
irregular, while stocks of hard coal are accumulating at the bank. 
It is impossible to avoid seeing the heavy quantities thrown down 
and on rails at the pits and at sidings. Railway companies, of 
course, have been holding their hands as much as possible during 
the last days of March, in order to reap the advantage of the new 
rates which came into operation on April lst. The contracts made 
have been for varying periods—some for three, others for six, and 
others for the remaining nine months of the year. The North- 
Eastern Company has contracted for 9s. per ton for the year, the 
Great Northern at the same price, for six months, and the Great 
Central are now under negotiations. The Midland contract at 9s. 
is for three months. 

Shippers do not anticipate that the season when it opens will be 
up to the average, and buyers generally are contenting themselves 
with a from hand to mouth, lest prices should go lower in 
April. It would be misleading to give quotations which may have 
changed before the end of the week. Inseveral instances, however, 
Barnsley hards have been sold as low as 9s. to 8s, 6d. per ton, with 
a view of clearing stocks and wagons. Supplies of engine fuel 
exceed the demand, and small coal has been exceedingly depressed 
through the weights thrown on the market by the collapse in coke. 
Coke is a little firmer, blast furnace coke being quoted on April 2nd 
at lls. per ton, a considerable improvement on the prices a few 


days ago. 
In the iron market there is somewhat more firmness. Lincoln- 
shire forge iron is now at 45s, 6d. per ton ; foundry ditto, at 48s. ; 


West Coast hematites were last quoted at 67s., and East Coast at 
65s.; Bessemer billets at£7 5s. to £7 10s.; Siemens-Martin, at £8 to 
£10; bar iron, £615s, In the East End establishments work, as 
usual, will be carried on until Saturday, when the mills will le 
ware until Thursday in next week. 

n the general trades of the city the condition of affairs cor.- 
tinues pretty much as last reported, with the exception of military 
and certain classes of marine work. Inquiries are numerous 
enough, but they are not followed by definite orders. Prices of 
iron and steel are now in favour of the buyer, and this ma 
encourage more business after Easter. The tone, if anything, is 
rather more encouraging, and several manufacturers of experience 
anticipate better business as the season advances. All the houses 
who have Government contracts for armour plates, projectiles, gun 
forgings, and similar productions are as busy as they can be. 
Some dissatisfaction is locally expressed about the repeated 
statements of the delay in the delivery of armour plates. The 
chairman of Vickers, Sons, and Maxim, at the annual meeting 
last week, distinctly denied that any delay had taken place at 
his works. On the contrary, he said they were prepared to 
produce to their maximum output of 10, tons of armour 
plates per annum if they could only get the orders. The other 
two armour-plate making firms in Sheffield, though they have made 
no such definite announcement, are understood to be in a position 
to show that they cannot be justly charged with tardiness in com- 
pleting their orders, 

In the lighter trades of the city business continues satisfactory 
in one or two directions, but generally the outlook is not so en- 
couraging as could be wished. In nearly all the chief staple 
industries great hopes are entertained of activity the moment the 
South African War is over. Extensive preparations have been 
made for nearly two years with a view to the re-opening of the 
Transvaal, the Orange River Colony, and certain portions of Natal, 
Cape Colony, and Rhodesia. The firms most favourably affected 
are those engaged in the steel and mining appliances, excavating 
tools, engineering tools, spades, picks, hammers, shovels, and various 
= of edge tools. Heavy stocks are out there now waiting for 

uyers, and others are being produced in large quantities at home, 
very sanguine expectations being held that the trade will be 
—_ equal to anticipations in nearly every department of Sheffield 
industry. 


NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE spring trade in pig iron has got into what should be full 
swing, and the result is undoubtedly disappointing, deliveries to 
the Continent being much below what they have been at this 
period for several years past, and instead of rising, as prices 
almost invariably do in the spring, there is a persistent downward 
movement, not only in ordinary Cleveland foundry iron, but also 
in hematite ; in fact, it is more pronounced in the latter than in 
the former. Cleveland forge iron does not decline in value so 
much as foundry qualities, use it has become rather scarce, 
owing to the production having been reduced to a greater extent 
than that of foundry iron. No.3 Cleveland pig iron has fallen 
this week to 45s. 3d. per ton for early f.o.b. deliveries, and No. 1 
to 46s. 9d., while No. 4 foundry is down to 44s. per ton. Makers 
are getting the latter fcr grey forge, which is usually 6d. per ton 
cheaper, but there is little offering, and it is not improbable that 
very shortly the price of grey forge will equal that of No. 3, if it 
do not exceed it, as it has done on exceptional occasions. Some 
of the furnaces which were damped down in December and 
January have been re-started, but none of them are to produce 
ordinary Cleveland iron, and the chances are that some of those 
furnaces which are still producing Cleveland iron will be stopped 
on account of the cost of production. A heavy reduction in wages is 
expected to be brought out by the next ascertainment of realised 
prices, which is due early next week, but this will not relieve 
makers much, seeing that the total cost of labour at the furnaces 
does not exceed 4s, to 5s. per ton of pig iron made. 

Another of the 25 furnaces which were stopped recently will be 
re-started this week, viz., at Messrs. Gjers, Mills, and Co., Ayresome 
Ironworks, Middlesbrough, and the number that have resumed 
operations will thus be raised to three, all to produce hematite 
iron. The new furnace which has been put up at the Normanby 
Ironworks will be ready for a in a few days. Great 
expectations are entertained as to the results which will be ob- 
tained, as the furnace has been built thoroughly up-to-date in 
every respect. The price of mixed numbers of East Coast 
hematite pig iron has this week been reduced to 55s. per ton, and 
now it is relatively cheaper than ordinary Cleveland pig iron, 
whereas for long it has been much dearer. The increasing stock 
and the re-starting of furnaces have weakened the hematite 
market. Much of the iron that has been put into the public stores 
has been of forge quality, but this week, it is stated, better 
qualities are also going into store, a circumstance which will affect 
the market more detrimentally than if only the lower qualities 
were going into stock. : 

The figures of the stocks and shipments of pig iron for last 
month, and for the past quarter, afford a good indication of the 
slackness which has come over the trade, and they also furnish a 
reason why the values of iron in this district have of late been 
declining more rapidly in the North of England than in competing 
districts, more especially in Scotland and Cumberland. The pro- 
duction in this district is now 25 per cent. less than it was half a 
year ago, and yet, judging from the increasing stock in the public 
warrant stores, it is still too great. What there may be in the 
hands of makers it is not easy to say. The greater number of pro- 
ducers affirm that their stocks have been decliping ever since the 
middle of February, but to that the consumers pay little heed, 
they are influenced more by the increasing stock in the warrant 
stores, the extent of which they know. At March 31st Connal’s 
held 58,186 tons of Cleveland iron, the increase for the month 
being 3286 tons, and for the quarter 15,989 tons. But to set 
against this there is the stock of Cleveland iron in the North- 
Eastern Railway Company’s warrant stores, which at March 31st 
was 11,004 tons, a decrease for the month of 2533 tons, and for the 
quarter of 4046 tons. This being so, the increased stock of Cleve- 
land iron for the month was only 753 tons, and during the quarter 
11,943 tons. 

What, however, has attracted most attention has been the 
increase in the stock of hematite pig iron in this district. After 
years of decreasing stock the quantity since last July remained 
stationary, or nearly so, at a few hundred tons up to the middle of 
March, when there commenced a rapid increase, and between that 
date and the end of the month 7500 tons were put in, the quantity 
at March 31st being 7905 tons, while during the first half of the 
month it was at 408 tons, and it was expected that no more would 
go in, for it was to avoid having to stock that so many furnaces 
were stopped in December and January. It was said that th» 
hematite being put in was of forge quality, for which the demand 
was very slack, but during the last few days M. Nos. have also 
been putin. The ate increase in pig iron stocks during 
March was 8253 tons, and during the quarter 19,293 tons. And 
yet the output of Middlesbrough furnaces during the quarter is 
estimated at 445,000 tons, whereas in the first quarter of last year 
it was 555,000 tons. 

The exports of pig iron from the Cleveland district in March were 
better than they have been in any month since August, but still 
they fell much short of what are looked for in the first spring 
month. They reached 95,658 tons, about 40,000 tons less than in 
March last year, the falling off being very marked in the deliveries 
over sea, for these were scarcely half of those reported in March, 
1900, which, however, were the largest onrecord. It is difficult to 
see why there should have been reduced deliveries to Scotland 
when Cleveland iron was all the month not under 8s. per ton less 
than Scotch, so that it could be delivered to Glasgow founders at 
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Several 9) > less than Scotch iron could be supplied to them. 
Yet only 34,112 tons were sent, while 38,380 tons were delivered in 
the shorter month of February. Deliveries to Germany were less 
than half of those of March, 1900—34,405 tons against 74,674 tons, 
but this enabled Germany to resume its position as the principal 
market for Cleveland pigiron. Last year the rae eae 
were due to the enormovs quantities taken by Germany, ium, 
and France, and the poor returns this year are caused by the heavy 
decrease in quantity required by them. France last month had 
only 2505 tons, against 6250 tons in March last year; Belgium 
2477 tons, against 7985 tons. y 

_ The quarter's exports were the smallest that have been reported 
since 1895, the total being 218,798 tons, or 75,091 tons— r 
cent.—less than last year’s. The deliveries oversea were 100,373 
tons, 98,366 tons less than in the first quarter of last year, being 
thus little more than half, and they were the smallest that have 
been reported for seven years. The coastwise deliveries were 
118,245 tons, 24 per cent. less than last year. To Germany 50,050 
tons were sent during the quarter, as compared with 127,205 tons 
last year, or two and a-half times less, Belgium took a-third and 
France half of last year’s quantity. 

The iron and steel manufacturers find it rather difficult to meet 
with orders of any importance, the downward tendency of prices 
keeping buyers off the market, as they expect something still 
lower. Producers in this district have not secured so much relief 
in wages as their competitors in the Midlands and Scotland, whose 
sliding scales have given them 10 per cent. against 74 per cent. in 
the North of England. At the steel plate mills wages were reduced 
5 per cent. from Monday, the realised prices of plates having 
declined. The stoppage which cutmnendan last week at the Stock- 
ton Malleable Ironworks of the South Durham Steel and Iron 
Company continues, 2000 men being idle, owing to some dispute 
with twenty-eight boiler minders, &c. The masters have the full 
support of the other employers throughout the district, it being 
apparent that the few men who struck work have taken a high- 

ed and unwarranted course. Even if the dispute is settled 
at once it will be some weeks probably before the works are re- 
started, as the firm have taken advantage of the opportunity to 
repair and overhaul the machinery, and they can meet the 
demands made upon them at their other works, Next week 
nearly all the finished iron and steel works, foundries, engineer- 
ing shops, &c., will be closed for the Easter holidays. The 
demand is very quiet, but prices are not worse than they were last 
week, though at the same time they do not show any indications of 
improvement in any branch. Common iron bars are firm at 
£6 15s.; best bars at £7 5s.; and best best at £7 15s.; iron and 
steel ship angles are at £6 ; iron ship plates, £6 12s. 6d., there being 
only two or three firms producing them now in this district ; 
steel ship plates, £6; iron sheets, £8; steel sheets, £8 10s.; all 
less 2} per cent. f.0.t. Heavy steel rails are nominally at £5 5s.; 
cast iron chairs at £3 12s. 6d.; steel railway sleepers at £6 ; cast 
iron columns at £6 10s.; all netat works. 

The Teesside Bridge and Engineering Company, Limited, Middles- 
brough, have secured the order for the widening of the Byker 
Bridge at Newcastle-on-Tyne, the cost to be £29, 286, and the work 
to be executed in nine months without interrupting the foot- 

nger traffic. The boiler manufactory of Mr. Ralp Elliott at 
iddlesbrough is being considerably extended, and additional new 
machinery is being put down. The Babcock and Wilcox tubular 
boiler, which has been largely adopted at the furnacesin the North 
of England, is to be tried on H.M.S. Espiegle, which is being 
engined by the Wallsend Slipway and Engineering Company on 
the Tyne. Several other vessels are likely to have the Babcoc 
and Wilcox boilers substituted for the Belleville boilers which were 
originally ordered. 

The shipments of manufactured iron and steel from the Tees 
during the last quarter amounted to 88,767 tons, as compared with 
91,780 tons in the corresponding period of last year. Freight is 
asked for 4400 c.i. pot sleepers to be sent from Middlesbrough to 
Tuticorin for the South Indian Railways. 

The coal and coke trades are improving, deliveries are more 
active, and generally prices have moved in favour of the sellers, 
Shipments have been pushed forward this week very strongly in 
view of the holidays next week. The better prices have led to 
consumers buying well ahead ; especially is this the case with coke. 
For this the demand has been from hand to mouth for several 
months, but this week three and six months’ contracts have been 
made, and prices are ls. per ton at least above the recent mini- 
mum, l4s, delivered, equal to the Middlesbrough furnaces being 
paid for medium qualities, and some of the best cokes are now 
quoted at 15s. to 15s. 6d. per ton, while for foundry coke 17s, per 
ton f.o.b. is asked. There is a strong demand from abroad, as 
well as an increase locally, and it appears to be the general opinion 
that coke has touched its minimum. Coking coals are in good 
request for shipment and for delivery well ahead. Best steam 
coals are 12s, to 12s, 6d. per ton f.o.b., the latter being the more 
general price, and ag deal has been sold at 12s. 3d. f.o.b., 
while a fair amount of business is still offering at that. Gas coals 
are quoted at 9s. 6d. to 10s. f.o.b., and among the recent orders 
placed are those for 100,000 tons for the Berlin gasworks, delivery 
to be made over the year. Bunker coals have become somewhat 
scarce, and 9s, 3d. per ton f.o.b. has been paid for them. House 
coal has been reduced 2s, per ton with the advent of the current 
month, but it is still dear. Owing to the cold weather the prices 
have this year been kept up longer than is usual. 


NOTES FROM SCOTLAND. 


(From own cur Correspondent.) 

Just as the iron market was beginning to improve and trade 
apparently to assume a firmer position, a serious dispute is 
threatened in the mining industry. An agitation has been going 
on among the engine-keepers at the collieries for about a couple of 
years with the object of having their hours of work reduced to 
eight. The proposal has been resisted steadily by the coalmasters, 
because the concession would practically have meant the curtail- 
ment of all kinds of work at the collieries to eight hours per 
day, thus entailing a serious loss under the heading of oncost 
charges. Latterly ten hours were offered, and in some 
cases nine, but these offers were refused by the men, who allege 
that in some cases they have to be about fourteen hours in the pit. 
It appears that some time ago the miners’ and engine-keepers’ unions 
came toa mutual agreement to support each other in this matter of 
reducing the hours of labour; and in accordance with this under- 
standing, from 30,000 to 40,000 men were idle on Monday when the 
engine-keepers’ strike took place. The men were not permitted to 
attend to any kind of engine, not even the engines required for 
keeping the pumps going to keep the pits clear of water, so that the 
masters were reduced to the expedient of employing inexperienced 
men for this pu It was not at all certain whether even 
these men would be allowed to attend work unmolested. The 
action of the colliers is in direct breach of their contract with the 
employers under the agreements of the Conciliation Board. 

‘owards the end of last week the pig iron market was firm, with 
a gradually expanding business and improving prices. The specu- 
lative interest in warrants was on the increase, and it was also a 
gratifying feature of the market that the purchases on the part of 
consumers were on the increase. This week, however, there has 
been a feeling of uncertainty caused by the miners’ strike, and 
there has been a tendency to put off business wherever that has 
been possible. 

Business has been done in Scotch warrants from 53s, 4d. to 
53s. 1d. cash, at 53s. 44d. for delivery in twenty-six days, and 
53s. 34d. twenty-eight days. Cleveland warrants have been sold 
at 44s. 114d. cash, 44s. 104d. eight days, and 45s, 1d. one month, 
Hematite has been rather quiet, Cumberland warrants selling at 
57s. 6d. cash, and the same rate for delivery in eleven days, 
Merchants quote Scotch hematite 62s, 6d. to 63s. per ton for 
delivery in railway trucks at the steel works, 


There are 81 furnaces in blast in Scotland, re gp with the 
same number at this time last year, and of the total 42 are making 
hematite, 36 ordinary, and 3 basic iron. 

The stock of pig iron in Glasgow warrant stores continues to 
decrease, the demand being considerable for warrant iron. The 
arrivals of Middlesbrough pigs at Grangemouth in the past week 
were 4965 tons, being 473 more than in the corresponding week of 
last year, 

Prices of Scotch makers’ pig iron are steady. Govan, f.o.b. 
at Glasgow, No. 1, is quoted 55s, 6d.; No. 3, 55s.; Carnbroe, 
No. 1, 61s.; No. 3, 56s.; Clyde, No. 1, 67s. 1d.; No. 3, 57s.; 
Gartsherrie, No. 1, 67s. 6d.; No. 3, 57s. 6d.; Langloan, No. 1, 
68s.; No. 3, 57s.; Summerlee, No. 1, 69s.; No. 3, 57s. 6d.; Calder, 
No. 1, not quoted ; No. 3, 58s.; Coltness, No. 1, 75s.; No. 3, 58s.; 
Glengarnock at Ardrossan, No. 1, 67s. 6d.; No. 3, 57s, 6d.; 
Eglinton at Ardrossan or Troon and Dalmellington at Ayr, Nos. 1, 
57s. 6d.; Nos. 3, 56s.; Shotts at Leith, No.1, 70s.; No. 3, 58s.; 
Carron at Grangemouth, No. 1, 67s. 6d.; No. 3, 57s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5926 tons, against 8347 in the same week of last year, 
a decrease of 2421 tons. The aggregate Scotch shipments since 
the beginning of the year are 65,005 tons, which shows a decrease 
of no less than 25,825 tons for the past quarter of the year. 

The accountant of the Scottish Manufactured Iron Trade Con- 
ciliation and Arbitration Board reports that he has found from the 
employers’ books for January and February last that the average 
realised net price of finished iron at the works was £6 15s, 3°11d. 
per ton. This shows a reduction from the figure of the preceding 
two months, the effect of which is that the workmen have to 
submit to a reduction of 10 per cent. in their wages, which takes 
effect from the beginning of the past week. 

In the steel trade there is keen competition and a scarcity of 
orders, so that it is difficult to maintain prices. Steel ship-plates 
are now quoted £6 per ton, less 5 per cent. for delivery in the 
Clyde district. 

The various departments of the foundry trades are in a some- 
what doubtful state, the outlook in some instances being rather 
discouraging. 

As may be imagined the coal trade has not reaped much advan- 
tage from the colliery engine-keepers’ strike. If prices have 
hardened a little, this has been on account of the stoppage of out- 
put, so that, in the meantime at least, there is less than no advan- 
tage to the coalmaster. The past week’s coal shipments from 
Scottish ports were comparatively good, amounting to 171,207 tons, 
against 142,679 in the preceding week, and 217,832 in the corre- 
sponding week of last year. The increase took place at Clyde and 
Fifeshire ports, the Firth _ showing a considerable reduction. 
Domestic consumers have been taking large supplies, owing to the 
very cold weather, and the inquiry for manufacturing purposes has 
been fair. Prices are a shade firmer. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

ALL the coal prophets who predicted a small reduction of 
wages as the result of the colliers’ sliding scale audit have 
been disappointed, for instead of a reduction an advance of 5 per 
cent. was declared on Saturday, beginning with the Ist of April. 
This brings the wages to 78? above the standard. On ’Change, 
Cardiff, the comment upon this, the highest wages yet paid to 
colliers, was that in all likelihood these wages would be maintained 
throughout the year, for, as one authority observed, ‘‘ though the 
price of coal sold in the open market has gone down, the contracts 
which will run for the whole of this year were entered into at 
inflated prices, and it is the contracts, rather than the small pro- 
portion of coal that gets on the market, that affects the sliding 
scale.” 

{ {It is well to note that these wages are payable upon the average 
selling price of coal f.o.b. at 16s, 10-29 and under 17s. per ton. 
Some sales on Saturday were at 17s. 3d. 

The effect of the advance upon small colliery owners is regarded 
as serious, and Bes ny in some cases are expected, owners having 
to meet the difficulty of falling prices, and yet give the advance. 
There is also a diminished output to be calculated upon generally, 
as every advance leads to greater abstention from work, and the 
smallest causes are readily seized upon. At one large colliery in 
the Taff Valley some slight misunderstanding on Tuesday caused 
the return of the whole of the men, and the loss, certain, of a day’s 
output. 

It has been arranged at some collieries that Good Friday shall 
be anidle day. The Federation meeting on Saturday at Cardiff 
resolved that coalowners should exercise their judgment with 
regard to Easter week, and it is understood that two, probably 
three, days’ holidays will be observed. 

On ’Change, Cardiff, this week there has been an increased 
demand, and much more animation, probably due to the approach 
of the holidays. The latest salient characteristics of the coal trade 
are, an improved inquiry for best large steam and smalls, good 
seconds, prices well maintained, and a distinct improvement in No. 
2 Rhondda for bunkering, and No. 3 Rhondda coal. Best Mon- 
mouthshire are also firm. Closing prices Cardiff this week are as 
follows :—Best steam, 16s. 9d. to 17s. 3d.; good ordinaries from 
16s. 3d.; inferior from 15s. 3d.; drys, 14s. 3d. to 14s. 9d.; Mon- 
mouthshire, for shipment at Cardiff, 14s. 6d. to 15s.; seconds, 
13s. to 14s.; best house coal, 17s. to 19s.; seconds, lds. to 16s. ; 
No. 3 Rhondda, 14s. 6d. to 15s.; re and through, 12s. 6d. 
to 13s.; smalls, 9s. to 1ls.; No. 2 Rhondda, 12s. 6d. to 13s.; 
through, 9s. to 10s.; smalls, 4s. to 4s. 6d.; best small steam is selling 
at 6s. 6d. to 7s. 6d.; specials, 8s, to 8s. 6d.; good ordinaries at 
5s. 6d. to 6s.; and inferior sorts from 4s. to 5s. Coke: furnace, 
14s. to 14s. 6d.; foundry from 17s. to 20s. Demand not much better, 
one good cargo of 1000 tons left Cardiff this weeh for Singapore. 
Patent fuel from 14s. to 15s. Cardiff. At Swansea the trade 
had a better appearance, nearly 8000 tons having been despatched 
during the week. Swansea coal quotations were not issued on 
Change this week in time for my despatch. Exports last week 
showed an improvement, nearly 4700 tons having been shipped. 
France, Germany, Italy, and the United States figuring well. 
Work at the Swansea collieries still remains unsatisfactory. The 
Felinfoel ‘‘ bottom hands” terminated contracts on Saturday. 
Coke production reported less than for previous month. In the 
colliery world the adverse comments regarding the acquisition of 
mineral land near Llanelly by the Belgian syndicate continues to 
be a subject of discussion. Mr. Harry, of Aberamman, who read 
an instructive paper on the Carmarthenshire and Llanelly coalfield 
on Saturday at Pontypridd, referred to this pointedly as ridiculous, 
and as regards the difficulty of house-coal hands working in anthra- 
cite districts stated that anthracite and bituminous seams were in 
the Llanelly district, and no difficulty would be found in working 
them. 

Baker and Co., Newport, Mon., have secured the contract for 
all the iron and steel work for the new electric tramway depdt, 
Durban Corporation. 

It is the subject of conversation in iron and steel centres in 
Wales that important orders for rails are about to be placed, and 
asa fair proportion has been previously had it is thought that 
Welsh ironmasters will again be favoured, especially as quotations 
are inviting. In addition to rails, locomotive and various railway 
needs are stated to be in demand. The only difficulty is the 
urgency of getting supplies, and fears have been expressed that 
South African authorities may be compelled to place some of the 
more urgent orders elsewhere. It is here where co-opcration 
might tell. In the past it has not been unusual for portions of a 
large railway order to be given out to various works. 

substantial cargo of rails, 1424 tons, with 569 general and 
800 tons coal left Cardiff last week for Kilindini. 
An important meeting of ironmasters was held at Abergavenny 


on Monday, when the audit, according to the Sliding Scale, was 


held, to justify a reduction of 4f per cent., which was accordingly 
declared to date from April Ist. 

This > been a surprise, as 74 and even 10 per cent. was 
expected. 

here is little change in the iron and steel trades. Pig iron has 
come in freely from Whitehaven and other quarters. Swansea 
imported 1455 tons last week, and over 1200 tons scrap iron and 
steel. At the chief works good loadings of rails took place for the 
Colonies and the Continent. In the Swansea district there was an 
average output of steel. The demand for tin-plate bars is well 
maintained, and is stated to be much above supply. In tin-plate 
a good deal of satisfactory work is being done, and taking the last 
two weeks in March, the increase in sheets and tin-plates has 
been from 15 to 20 per cent. Last week 52,069 boxes were turned 
out, but only 43,616 boxes shipped. Stocks are now 94,632 boxes, 
This will be much reduced, the Knight Commander and others 
now loading heavily, and shipments are going to Russia, Japan, 
and China, The finishing departments continue busy. At the 
Upper Forest Works, some of the furnaces are out for repairs, 
Extensive alterations are projected at the Mannesmann Works, 
which are full of business, Spelter refineries are busy, and copper 
works regular, 

Iron ore remains about the same. Cardiff prices this week are 
lds, to 14s. 6d. Rubio, and 15s, to 15s, 6d. Tafna. The usual list 
of ype was not issued on ’Change, Swansea, in time this 
week, but little or no change is expected after the late heavy 
reductions to meet the American competition. The London metal 
list gives the latest for Scotch pig, 53s. 3d.; Cleveland, 44s, 104d.; 
hematite, 57s. 9d.; lead, £13 15s.; spelter, £16 12s. 6d.; tin-plates, 
12s. 14d. to 12s, 44d. 

Spickett Bros. have been entrusted with the construction of the 
light railway from Aberystwith to the Devil’s Bridge. 

A cargo of cannel coal came from Ayr to Newport last week. 

There was a breakage of machinery at Raglan Mills, Briton 
Ferry, a few days ago, and it is expected some little time will 
elapse in repairs. 

Mr. Bruce Jones, of the Dowlais Bedlinog Collieries, has been 
appointed to the management of the Dowlais Cardiff Collieries at 
Abercynon. The respect of his brother officials was shown by a 
valuable gold watch being given as a testimonial. Mr. Stuart 
Martin, who had a similar testimonial, becomes deputy at Dowlais 
Collieries, 

It has come out that amongst the victims of the late colliery 
explosion in the Rhondda were two much respected old colliers of 
the Clydach Vale Colliery. 

Three colliers were seriously burnt on Saturday at the Cwmtillery 
Colliery of Lancaster, Spier, and Co, 

The statue of Sir W. T. Lewis was unveiled at Merthyr, his 
native town, this week, but in deference to his express wishes the 
ceremonial was very quietly conducted by the Executive and a few 
others, The sculptor was Mr. Brock, of London, and the fund, 
contributed by friends all over the country, one thousand guineas, 

It has been the subject of comment in the leading Press that the 
ironmasters of this country will effectively meet the American 
combine if they pay attention to quality. is has evidently been 
penned by one who has not had a personal knowledge of such great 
works as Ebbw Vale and Dowlais, or such compact and up-to-date 
works as Cyfarthfa and Dowlais-on-Sea. The laboratories, with 
keenness of assay and analysis, the precision used with raw 
materials, the perfect skill exercised in all details from furnace to 
rail, bank, or truck, show that no effort is spared in respect of 
quality. In quantity, per furnace, some works prossibly are at 
present behind, but this will be rectified, 


NOTES FROM GERMANY. 
(From our own Correspondent.) 


THOUGH prices have been in several instances further reduced, 
there is nevertheless a slightly improving tone noticeable in some 
branches of the iron trade, and those who are inclined to take an 
optimistic view of things even declare that the worst is past, and 
that April and May will bring the long-expected revival for all 
departments of the iron and steel industry. Already a better 
inquiry has been — in for girders and structural material in 
general, and in heavy plates a fairly satisfactory trade has likewise 
been done, the orders booked securing regular employment to 
most mills for some weeks ahead. Bars and hoops, on the other 
hand, remain dull, and the demand for these articles has even 
shown a falling off — previous weeks. Pig iron continues in 
moderate request. Full activity is maintained at the railway and 
engineering shops, and a in the marine department are 
fair. The Bremen shipbuilding firm Vulkan is reported to have 
received from the North German Lloyd orders for three large 
steamers, 

A new electric brake for railway carriages has recently been tried 
on the Military Railway, Berlin- gr in the presence of the 
Railway Minister, railway officials, and officers of the railway 
regiment. The brake stopped a train of 110 axles, running 
90 kiloms, per hour, in 50 metres, and is going to be generally 
introduced, so the Deutsche Tagzeitung says. 

The endeavour to find a market in Silesia for iron ore from the 
Kriwoi-Rog district in Russia must be considered a failure, as the 
Silesian works can purchase Swedish 66 per cent. iron ore at M. 24 
p.t. free at works, and would, therefore, be unable to grant more 
than 17 kopecks per pud free at works for Russian ore, which is, as 
a rule, of the 62 percent. grade. The freight, &., from Dolgin- 
zewo to Sosnowize amounting on 11 to 12 kopecks per pud, the 
owners of the ore mines would, accordingly, get about 4°80 kopecks 
per pud, a price that renders the export of iron ore from Russia to 
Silesia impossible. The home demand for iron and steel in Austria- 
Hungary has been so much more lively and satisfactory during the 
ced week that the falling off in foreign demand has not been very 

eenly felt by the works. Especially in Vienna and in the Alpine 
districts a fair business is done, while Bohemia and Galicia are but 
moderate buyers. 

The orders that come in on the Belgian iron market are not 

sufficient to keep up anything like a regular activity at the mills 
and forges, and though the physiognomy of the Belgian iron 
industry was a trifle more bright—or rather less gloomy—than in 
former weeks, German competition having been less keen, the 
majority of the mills are still but poorly supplied with fresh 
orders, and employment is very moderate in the different branches. 
Only the rail works are fairly busy ; some gr large contracts 
have quite recently been secured. Cockerill, for instance, got an 
order for 13,000 t. rails for Brazil, Finland, and Denmark, and 
further orders are holding out, so the rail works will in all 
probability continue regularly engaged for some time ahead, 
a special tendering for the Belgian State Railways, to which only 
Belsien works had been admitted, thirty locomotives, worth about 
100,000f. each, have been given out, viz., five to the Société 
Franco Belge ; four to Marcinelle et Couillet ; four to the Ateliers 
de la Meuse ; four to Carels Fréres ; four to Haurez and Ateliers 
de Benfu; and three to the Ateliers du Thirian, At another 
tendering for fish-plates only Belgian firms sent in offers, the 
lowest being that of the Société d’Angleur. 

In the fates Town Council the question whether the per- 
mission for the building of an electric central station in Haarlem 
was to be given to a German firm, or to the Haarlem machine 
factory, caused a lively debate, but, in spite of a keen opposition 
on the part of some members of the Council, orders were finally 
ranted to a German firm. Also in Amsterdam and the Hague the 
uilding of a similar station has been granted to a German firm. 


‘ An exhibition of international character is to be held in 
Berlin this year, and will be devoted to fire prevention and rescue, 


The secretary is Herr Giersberg, Berlin, 
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CONTINENTAL NOTES. 


A SYNDICATE which has been formed for the 

urpose intends to construct an electric tramway 
from Campostella to Curtis, Spain. 

Tue French Senate has declared the doubling 
of the Paris and Orleans Company’s line from 
Paris to Brétigny of public utility. 

Tue Association of German engineers has 
decided to organise a trial station for motors 
worked by alcohol. The works will be finished 
this year. 

THE Russian Commercial and Navigation Com- 
pany has decided to open shortly, under the 
auspices and subsidy of the Government, a line of 
steamers between Odessa and the ports of the 
Persian Gulf, 

THE colony of Madagascar is authorised by 
the French Government to borrow a sum of 
10,000,000f, from the national exchequer for the 
construction of a railway which would run from 
Aniverano, in the district of Tanaanarive, and 
for other works. 

THE Paris, Lyons, and Mediterranean Company 
has applied for the concession of a line of railway 
from Miramas to |’Estague, a distance of 544 
kilometres. An inquiry as to public utility is at 
present in progress. The estimated cost of the 

roposed line is 33,000,000f., or 607,500f. per 

THE French Senate has approved of a Bill for 
the construction of a railway from St. Jean 
d’Angely to Saintes and to Saujon. The line 
will be of double way, and will comprise a total 
length of about 50 kilometres. The estimated 
cost without rolling stock is placed at 13,600,000f., 
or 270,000f. per kilometre. 

THE Compagnie des Chemins de fer du Sud, 
66, Rue de la Chausée d’Antin, Paris, has applied 
to the French Minister of Public Works for the 
concession of a narrow-gauge railway of 21 
kilometres from Toulon to Hyéres, France, 
The cost of the proposed line is computed at 
2,727,000f., or 128,000f. per kilometre. 

THe Government Savings Bank Department— 
Cassa di Risparmio—of Voghera, Italy, offers a 
prize of 100,000 lires for the establishment of a 
factory or industry at Voghera that would give 
to about three hundred workers of 
both sexes. It is probable that the municipality 
would accord facilities in the matters of land, 
exemption of duty on material, &c. 

A PROJECT has been submitted for approval by 
the engineer Parravicini to the Italian Minister of 
Public Works for the construction of an electric 
railway through the valley of the Bernina, which 
was elaborated by the College of Architects and 
Engineers of Milan. The line would be 58 kilo- 
metres long, and the cost of construction is esti- 
mated at 6,670,000 lires, or 115,000 lires per 
kilometre. 

THE engineer Pietro Interdonato of Messina, 
Italy, has presented a project and application for 
a derivation of water from the Alcantara of 
3700 litres from May to October and of 5200 litres 
during the rest of the year. He proposes, with a 
fall of 39 metres, to produce a force of 1664 
horse-power, which would be raised to 2704 horse- 
power during six months of the year. The object 
of the project is the supply of electric light and 
energy for the use of local industries, as well as 
the necessary current for the working of a narrow- 
gauge railway from Giardini to Francavilla and 
Randazzo. e cost of the necessary works, 
including the construction of a canal, buildings, 
&c., is estimated at 799,465 lires. 

THE Russian Hydro-technical Congress is at 
present occupied with the study of a project for 
a canal which is intended to connect the Caspian 
Sea with the Black Sea. Industrial Russia con- 
centrates itself more and more in the South, 
where the coal, petroleum, and iron regions mostly 
abound; the result is that the railways are 
becoming hampered by transport, so that the new 
means of communication would be of great 
utility to the district in this respect, not to 
mention the advantages to agriculture from the 
point of view of irrigation. The proposed water- 
way, which is to be 22ft. deep and 150ft. wide, 
would start from Astracan, reaching the Sea of 
Azf at Taganrog. The estimated cost is 
40,000,000 roubles. 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, March 21st. 


MINING interests are just at present attracting 
capital on both sides of the Atlantic. The region 
at present attracting special attention is in the 
extreme north-western section of the United States 
and British Columbia. The Cascade range will 
be the centre of activity, and a number of 
smelters will be installed there this season, one at 
Darrington, one at Chelan Falls, one on Railroad 
Creek, and one on Thunder Creek. A number 
of concentrating and milling plants are to be 
erected, two 100-ton concentrators at Ethel, one at 
Sun Set. Aérial tramways are to be built across 
gulches to connect mining plants. English and 
American capitalists are now in the region. 
Seattle is filling up with prospectors for the 

nd rush to Alaska in the spring. Railroad 

uilding under English capital will be started in 
Alaska with a view to developing the North- 
Eastern Peninsular goldfield, believed by experts 
to be the richest in the world. But there are 
inducements enough in British Columbia, Last 
year the increase in mineral production over 1899 
was 25 per cent. of metals, 40 per cent. of gold, 
21 per cent. silver, 38 per cent. peg 19°5 per 
cent. lead, 206 per cent. coal, and coke 25 per cent. 
Agents of the British Government are scouring 
the State of Washington for horses. Emigration 
for — and agricultural purposes are pour- 
ing into the North-West, and even now railroad 
facilities are taxed. A movement is on foot 
to have the Canadian Government subsidise 
silver-lead smelters, and establish lead bullion 
refineries, Canada taking the lead and London 
the silver, The Canadian-Pacific Railroad is ex 
ete for commercial motives to assist, having 

has expended 10,000,000 dols, in the Crows 


Nest and other lines. There are now five smelters 
in active operation with a combined capacity of 
2500 tons per twenty hours for gold-copper ore. 
Not a pound of lead is made in thecountry. The 
American smelter combine will not take British 
Columbian silver-lead ores, and some or most 
mines may have to close unless the Government 
can be interested. 

The steel situation could scarcely be better. 
The hardening of prices in all markets is indica- 
tive of further advances, but consumers are anti- 
cipating such a contingency as far as ible by 
contracting ahead, many buying for delivery far 
into autumn, especially of crude steel products, 
The bridge builders are crowded with work by 
railroad managers who are anxious to overhaul 
their entire systems. Bridge iron and steel has 
not yet been marked up, but the advance in 
billets is threatening. The home demand is 
absorbing about all the production, and fewer 
orders for export have been placed recently. 
There are no new developments in the steel com- 
bination. The transfer of stocks will be made 
this week. The new charter will be ready 
shortly. Very little friction has been developed 
among the subordinate companies and the central 
one. The mostserious trouble is threatened with 
the National Tube Company, whose minority 
common stockholders have decided to remain 
outside of the United States Steel Corporation. 
They want some of the 8,000,000 dols. profit 
shown. Consent has been obtained ofa sufficient 
number of the stockholders of the Pennsylvania 
Steel Company to ensure the of the sch 
to increase the capital stock to 50,000,000 dols. 

The failure of the International Zinc Company 
is the excitement of the hour. All the lead 
mines of the Coeur d’Aline district are about to 
enter a 20,000,000 dols. combination, and the 
American Smelting Company is negotiating a 
five years’ contract. The Smelters’ Company, 
at Joplin, Mo., last week bought all the high 
grade zinc in the market at Joplin. Lead ore 
advanced 25 cents, the entire output selling at 
23.25 dols. per 1000lb. delivered. The general 
outlook for the zinc mining district was never 
better. 


LAUNCHES AND TRIAL TRIPS. 


SLEIPNERS ; built by, The Laxeviigs Engineer- 
ing and Shipbuilding Company, Bergen, Norway ; 
to the order of, Joh. E. v. d. Ohe and Lund ; 
dimensions, 244ft. long, 36ft. beam, 19ft. deep, 
moulded ; engines, triple-expansion, 174in., 29in., 
48in. by 33in. stroke, pressure 175 Ib.; con- 
structed by, the builders ; launch, March 23rd. 


CATALOGUES. 


David Bridge and Co., Castleton, Manchester. 
—Priced catalogue of Bridge’s improved ice- 
crushing machinery and other appliances. 

John Lysaght, Limited, Bristol.—This firm has 
sent us a copy of a neat leather-bound note-book 
suitable for the waistcoat pocket, in which are 
given details of the firm’s manufactures for the 
export trade. The metric equivalents of all 
dimensions, weights, &c., are given. The little 
booklet will be found very handy. 

Benedict and Burnbam Manufacturing Com- 
pany, Waterbury, Conn., U.S.A. _ Illustrated 
pamphlet describing the manufacture of Bene- 
dict nickel seamless tubing,—The tubing is pro- 
duced by a hot rolling process in such a manner 
that a solid cylindrical billet of the heated metal 
is transformed into a tube in one operation. 
Benedict nickel is a white metal with a tensile 
strength 50 per cent. greater than brass, and 
with a corresponding increased resistance to 
— It is malleable and can be flanged hot 
or cold. 


TRADE AND BUSINESS ANNOUNCE- 


NTS. 

THE name of Mr. Joseph Albert Arnold— 
director of Messrs. Eastwood, Swingler, and Com- 
pany, Limited, Victoria and Railway Ironworks, 
Derby—has recently been added to the Commis- 
sion of the Peace for the county of Derby. 

THE ‘‘Empire” Roller Bearings Company 
having acquired the patent, patterns, and stock 
of the Roller Bearings Company, has equipped 
its works at King’s Lynn with modern machinery 
and special tools. 

WE are informed by The Unbreakable Pulley 
and Mill Gearing Company, Limited, that on and 
after the 20th inst. their sole agents for Black- 
pool district, the Blackpool Engineering Works, 
Limited, will remove to their new work at New- 
road, Blackpool. 

Tue Linde British Refrigeration Company, 
Limited, has received an order fur a large ice- 
making and refrigeration installation for the Hotel 
Cecil, London. The plant will consist of a duplex 
Linde machine with a compound steam engine, 
which will work partly in connection with an ice- 
making apparatus, and partly on a series of in- 
sulated stores for the preservation of provisions, 
ice, &c. A second order has been placed with the 
Linde British Refrigeration Company, Limited, 
for the Royal Arsenal, Woolwich, for a refrigera- 
ting machine to produce extremely low tempera- 
ture for experimental purposes. is machine is 
on the compressed-air principle—Lightfoot’s pa- 
tent—and consists of a vertical frame carrying the 
compression and expansion cylinders, and in 
which is contained the air cooler, The machine 
is to be driven by belt. 


Durine last month English shipbuilders 
put into the water 22 steamers of about 85,055 
tons gross, against 20, of 79,289 tons gross, in 
February, 22 vessels of 69,039 tons in March 
last year, and 31 vessels of 89,705 tons gross in 
March, 1899. For the year so far lish builders 
have launched 55 vessels, totalling about 195,705 
tons gross, as com d with 52 vessels of 135,7! 
tons oer in the first quarter of last year and 81 
vessels of 202,864 tons gross in 1899, 


THE PATENT JOURNAL. 
Condensed from “The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 

*,* When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 

19th March, 1901. 


5749. Strut Backs for Picrurg Frames, C. E. Willson, 


on. 
for Gun Carriaces, W. E. Rowlands, 
ve 
5751. Textite Faprics, C. Blair, Man- 


r. 
5752. Fastener, F. G. Furness and C. J. W. Hanson, 


London. 

5758. Ciip for Fastentnc Kir Bacs, A. J. Wilkins, 
London. 

5754. Evecrric Lamps, E. de Pass.(La Société 
Anonyme pour la Transmission de la Force par U Elec- 
tricité, France.) 

5755. VeLocipepEe Braxgs, G. Gilbert and E. Mushing, 
Coventry. 

5756. MANHOLE Cuamper, C. E. Price, London. 

5757. VaporisInc HyprocaRBon A. Hayes, 
London. 

5758. Puo Mitts, A. Diss, London. 

5759. Device for Layinc Damp Courses, A. Diss, 
London. 

5760. Tznon, A. Diss, London. 

5761. Natt Brusu, H. 8. Cooper, London. 

5762. Vessets for Purposes, H. 8. Cooper, 


mdon. 
5763. Process to Pot into Rerier the Veins 


of Woop, M hirm, O. Ktinzell, and C. Steffen, 
Germany. 

5764. OBTAINING Zinc by Evecrrotysis, L. Mond, 
ndon. 


5765. Breech Mecuanism, A. T. Dawson and G. T. 
Buckham, London. 

5766. ELecTRicaLLy Driven Cars, Siemens Bros., 
and Co., Limited, A. Siemens, and A. M. Duke, 


London. 

5767. Water Vatves for Geysers, T. E. Barralet, 
London. 

5768. InsrrumENT for CLEANING Winpows, W. Mason, 


mdon. 

5769. AppaRatus for TreaTinc Grain, J. Sleeman, 
ndon. 

5770. Furnaces, W. Roxburgh and J. F. Lamb, 


ndon. 
5771. Scorinc ArpaRatus for Bow :s, R. G. Covency, 
ndon. 
5772. Time Recorpers for Worxmen, P. MacMaster 
and F. Brook, London. 
57738. Mirre Gearine, 8. G. B. Cook.—(C. H. Howland- 
Sherman, United States.) 
5774. ApHEsIvE Stay-TaPe for Paper Boxes, R. 
Butterworth, London. 
5775. Steertnc MecuanisM for Motors, H. H. Lake.— 
(A. A. Spiller, United States.) 
5776. of Macutne Toots, W. H. Baush, 
mdon. 
5777. Motor Veuicies, R. M. Hunter, London. 
5778. Repeatinc Mecuanism for Puonocrapas, J. B. 
Powell, Lordon. 
5779. Tramway Tickets, H. N. Brown and H. L. 
Maynard, London. 
5780. Saapine H. H. Lake.—(A. Grant, 
United States.) 
5781. for R. 8. Woodruff, 
5782. Disptayinc Sampies, R. and E. Rothwell, 
Manchester. 
5783. 8S. G. B. Cook.—(C. H. Howland- 
Sherman, United S’ates ) 
5784. Stop Mecuantsm for PHonocrapus, J. B. Powell, 


London. 
5785. Stoves, C. T. Gasselseder and H. Niemecsek, 
ndon. 
5786. CONVERSATION COUNTERS or MeTERs, H. Eichwede, 


ndon. 
5787. Countine Corns, H. W. Abbott and T. I. Porter, 
Lo 


mndon. 

5788. Crusuinc Rotts, P. Argall, Kingston-on- 
Thames. 

5789. Srgam Generators, J. Leightham, H. L Wickel, 
J. B. Mersinger, W. K. Kauffman, and G. J. Sotter, 
Kingston-on- es. 

5790. Sarety Device for Gas Brackets, V. E. Camp- 
bell, Kingston-on-Thames. 

5791. IncanpgesceNT Lamps, R. A. Fessenden, 


mdon. 
5792. Guns, 8. N. McClean, London. 
5793.. Macuines for Makino Biscuits, H. D. Perky, 
mdon. 
5794. Resgrvorrs, A. J. Boult.—(J. L. A. 
Meyssonnier, France.) 
5795. Trunk Pacxinc Devices, C. A. Northam, 


ndon. 
5796. Fuxwezs for Liquips, H. Tichauer and F. Brauer, 
ndon. 
5797. PRinTING upon Sxins, F. Konig, London. 
5798. MovuLpine Sanp, G. Denke and T. Brinkmann, 
ndon. 
5799. Woop Carvinc Macuryss, the British Charrier 
Wood Carving Company, Limited.—(L. C. H. Charrier, 


nee. 
5800. METaLLic Surraces, A. Stent, 
London. 
5801. Typewriters, P. Becker and W. J. Thompson, 
ndon. 
5802. Picrure Hanogrs, J. H. Solomon, London. 
5803. TypEWRITING Macuines, A. M. Clark. — (The 
Wagner Typewriter Company (Incorporated), United 
States 
5804. «a 8. G. B. Cook.—(C. H. Howland- 
Sherman, United States.) 
5805. Rartway and Tramway Tracks, R. A. Hadfield, 
London. 
5806. ASTRONOMICAL INsTRUMENTS, H. Grubb, Knight, 
London. 
5807. INHALATION Apparatus, J. Christoffers, London. 
5808. Etecrric Ciockwork Switca, T. J. Phipps, 
Watford. 
5809. Propucinc Posters in CoLours, H. Dalziel, 


London. 

5810. INcANDEScENT Gas LIGHTING E. 
Fulda, London. 

5811. New ANTHRACENE Derivatives, H. E. Newton. 
—(The Farbenfabriken vormals Friedrich Bayer and 
Co., Germany.) 

5812. Apparatus for Betts, H. K. Harris, 


London. 

5813. SecuriNG TrrE Covers, W. P. Thompson.—{J. P. 
le Grand, France.) . 

5814. Sewing Macuine Stop Motion, W. N. Parkes, 


Liv 1. 

5815. of Materia, E. C. 
Brice, Liverpool j 

5816. SecurinG TrrES on WHEELS, J. C. Anderson, 


Liverpool. 

5818. Stups, R. Bentham, Liverpool. 

5819. Process for Map Casts, N. Hillyer, Manchester. 

5820. Wuekts, 8. G. B. Cook.—(C. H. Howland- 
Sherman, United States.) 

5821. Rotter Bearines, G. E. Bartholomew and A. 
E. Engle, London. 

5822. FLUID-ExpaNsION Motors, O. Zimmerman, 
London. 

5828. Macurngs, J. A. Nichols, London. 

5824. SpEED-CHANGING MeEcHanisM, J. E. Prentice, 
London. 

5825. Means for Ciosine Tins, W. Waller, London. 

5826. Ozonisina Apparatus, A. Vosmaer, London. 

5827. Pepa for Pranos, H. J. Fletcher, London, 


20th March, 1901. 


5828. Someta Leaves of Music, H. and E. Sparks, 
mdon. 
5829. Dryine Matt, F. E. Bradley, Manchester. 
5880. Cricket Gams, A. Fe on, Manchester. 
5831. CatrLe Foop, C. Bolié.—({M. Siroiroda and W 
Lilienthal, Germany.) 
5832. Construction of Borries, H. G. Hills and W. 
G. Primrose, London. 
5833. Exerciser, J. J. Downward, 
ndon. 
5834. Discuarcinc SewacE into Brps, H. B. Killon, 
Manchester. 
5885. Raitway Locomotive Cartmneys, T. Ansboro, 
ow. 
5836. Automatic Stor Mortons for Looms, W. Fish, 
Accrington. 
5837. ExtracTinc Naits from Timper, J. Ashworth, 
Dalton-in-Furness. 
5838. Croquet Matte Heaps, F. D. and W. B. Irvin, 
Manchester. 
5839. Srzam Enaines, J. Horsfall, Manchester. 
5840. Tramway Linzs, 8. Wrigley, Oldham. 
5841. Brusugs, 8. Wrigley, Oldham. 
5842. Lamps, J. Smith, Birmingham. 
5843. Prope.iine Suips, J. K. Tullis, Glasgow. 
5844. Banks for Hotprne Bossrys, &c., J. O. Gay, 
Dundee. 
5845. ANTI-VIBRATION Gas Apparatus, W. James, 
Birmingham. 
5846. MaNuFACTURE of Iron, G. Hatton, Brierley Hill, 


Staffs. 

5847. BLock Printine on SILK, W. W. Melville, Glas- 
gow. 

5848. SupporTinc Potro Frames, F. E. Etches, Glas- 


gow. 

5849. Cycitz CHains, W. H. Hastelow and H. A. 
Parkes, Birmingham. 

5850. Loom Setvepcz Mortons, R. and J. Myers and 
J. Whittaker, Burnley. 

5851. Buckets, J. Price, Cork. 

5852. Box for PHorocrapHic Suutrers, J. D. Cross 
and N. Sharples, Blackburn. 

5853. Warp Macuines, E. Powell, F. Underwood, and 
P. Tivey, Derby. 

5854. Rotary Enoines, G. Macrone, Glasgow. 

5855. Lea¥ Sicuts for Rires, G. Clapperton, Glasgow. 

5856. Pocket LingaR Measure, F. W. Warrick, 
London. 

5857. CompusTION Motors, W. J. Robb, 
Portadown, Ireland. 

5858. Keyvpoarp for Tzacninc TypEweitine, J. 
Challinger, Birmingham. 

5859. Cowt, J. Bulmer and H. E. E. Hall, Exelby, 
Bedale. 

5860. RarLway Wacon D. J. Morgan, 


Barry, Glam. 

5861. Evastic Tires E. H. Atkinson, 
London. 

5862. Cooxine Stoves, R. Hookham, Birmingham. 

5863. Mecuanism for ADVERTISING, T. Gabriel and 8. 
H. Durbin, birming! 

5864. Apparatus for ConTROLLING Curves, R. Wilkin- 
son, London. 

5865. Punt Louncr, G. R. Dunton, A. M. Cook, aud 
H. O. Newport, Shepperton, Middlesex. 

5866. Sprinnine Tops, C. J. R. Le Mesurier, London. 

5867. for Encastnc CicaREtrTEs, A. Abbctt, 

ndon. 

5868. Brx-nives, R. Decroly, London. 

5869. Spgectaciss, E. J. Counsell, Bournemouth. 

5870. Firm Howper, C. H. Barrett, London. 

5871. Miik Cans, A. M. Parsons and F. W. Margetts, 


mdon. 
5872. Games, W. P. Dorton, B. Young, and C. A. Dar- 
nard, London. 
5873. Compositions, W. J. Willicrs, 
ndon. 
5874. CaLEnDaR, G. Tuck, London. 
5875. Luecace Carrizrs for Picycies, W. T. Li rd, 
London. 
5876. Lanterns, W. T. Lord, London. 
5877. Apparatus for TrREaTING A. Reyxolds, 


mdon. 

5878. CALENDERING Macuines, A. G. Bloxam.—(/ P. 
Bemberg, Baumuoll-Indust ie-Gesellachaft, Gerimony.) 

5879. PHorocrapHic Prints, C. D. Abel.—(Actien- 
Gesellschoft fiir Anilin-Fabrication, Germany.) 

5880. Dygsturrs, O. Imray.—(Die Farlbwerke vormals 
Meister, Lucius, and Briinning, Germany.) 

5881. Biousss, J. Carey, London. 

5882. Braxzs, G. E. Bennett, London. 

5883. Fasteners, P. F. Johnstone, Manchester. 

5884. SasH Fastener, W. H. Winkles, Birmingham. 

5885. Supptyinc CoaL to Furnaces, F. de Camp, 
London. 

5886. Borriinc Macutygs, J. H. Champ, London. 

5887. Apparatus for WasHiNnG CLotugs, T. Kirkland, 
London. 

5888. Apparatus for Distxrectine, H. 8. Blackmore, 
London. 

5889. Recorpine Sounp, H. H. Lake.—(J. E. Alexander 
and C. H, Pell, United States.) 

5890. of Stamps, M. Lehnig, Parmen, 
Germany. 

5891. Curtains, J. Lang, Kilmarnock. 

5892. Gas Burners, W. L. Durban, London. 

5898. Exastic Tires for Cars, J. Vaughan-Sherrin, 
London. 

5894. PREVENTING VIBRATION of Cars, E. E. Scott, 
London. 

5895. Winpows, B. K. Webber, London. 

5896. Device for Usk in PLayine Carps, A. Clarke, 
London. 


5897. Topacco Pipzs, W. Field and A. 8S. Haie, 
London. 
5898. MacHINnE for PeRFoRATING CHEQuEs, E. Sloper, 


London. 

5899. Printine Piatss, F. Maclureand A. E. L. Baillon, 
London. 

5900. Tosacco Pirss, A. Grappin-Brochot, London. 

5901. Cream Separators, Kiiken and Halemeir, 
London. . 

5902 Measurine Apparatus for Doveg, F. J. G. Reic- 
bow, London. 

5908. Snips’ TeLecrapus, 8. Evershed and Evershed 
and Vignoles, Ltd., London. 

5904. Pygumatic Bicycie Tires, F. W. Lanchester, 
London. 

5905. Fitters, C. E. D. Waring, London. 

5906. Exgecrric Heatinc Apparatus, R. W. Eoyd, 
London. 

5907. Osrarntnc from Orgs, J. Soler, 
London. 

5908. Dispgnsinc Liquips, W. Hucks and W. Hucks, 
jun., London. 

5909. Macuings for Removine StirF Harrs from Furs, 
J. Y. Johnson.—(The Société Lafrique Pinton et Cv., 
France.) 

5910. Fasteners for Wrspow Sasues, J. E. Blanfcrd, 
London, 


. 


March, 1901. 
5911. of INFLATABLE TrrEs, T. Morton, Birming- 
m. 
5912. Meratuic Harts, T. T. Burn, Birmir g- 


m. 

5918. Brake for Trams, J., S. J., and E. Farnsworth, 
Sheffield. 

5914. RecgunaTine Fiow of Liquips, P. W. Harrison 
and T. Webb, St. Helens. 

Apparatus for Water, R. C. Sayer, 


5916. for CaszEMENT Winpows, G. Wright, 


rough. 

5917. AmpuLaNce Cars, J. Philipson and T. Toward, 
Newcastle. 

5918. GuLLy Traps, J. Stewart, Glasgow. 

5919. Wrappers for J. Llewellyn, 


5 2¢. Removine Dust from Seats, J. A. MeTaig 
Glasgow. 
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5817. Apparatus for Bortinc Liquips, M. Erfurt, 
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5921. Guarps for Etectric Tramcars, D. Newton, 
Liverpool. 
5922. Man-HOLE Doors, C. E. Burney, Newcastle-on- 


Tyne. 
5923. Sreps, A. M. Faizey and A. Sedgley, West Brom- 
wich, Staffs. 
Se for TuRNING Mown Grass, J. Foster, 


5925. Sizine Macutnss, J. Butterworth and W. Dickin- 
son, Halifax. 
J. Butterworth and W. Dickinson, 


ax. 
5927. PLoveus, W. R. Richie and W. Parker, Man- 
chester. 
5928. Device for Haneinc Garments, C. Ashley, 
Manchester. 
5929. Preventinc Mitk Burninc, H. Luke, Man- 
chester. 
5930. Sprinas for Locks of Doors, C. W. Gauntlett, 
Portsmouth. 
5981. Merat GasHoLpeR Tanxs, F. 8. Cripps, 


London. 

5932. Maxtne Iron and J. Pointon, Liver- 
poo! 

5933. Tag “ Raprp Heater,” C. H. Rome, Wolver- 
hampto 


pton. 
5934. Srartinc Horses in Racine, A. Conyers, 
Dorset. 
5935. Enarnxgs, T. G. Jones, Coventry. 
5936. Uritistnec Yeast, A. J. Oxford, Walton-on-Trent, 
near Burton-on-Trent. 
5987. Goarp for IRoninc Macurnes, A. H. Ball, Not- 
tingham. 
5938. ArracHMENT for Sream Traps, W. J. Poole, 


5939. MovaBLe Ficurg, J. Barker and E. de M. Rudolf, 
e1ces' 
5940. Smoke Burner, J. Taylor, Bacup, 


cs. 

5941. ApverTisiInc Book, E. Reicher and E. Sokal, 
Manchester. 

5942. Drivinc Gear for Cycies, R. A. Cordner, 
London. 

5943. Couptines for Hosz Pipes, J. D. Andrew, New- 
castle-on-Tyne. 

5944. Securinc Dry Seats on Tramcars, A. H. Potter, 
Attercliffe. 

5945. Drivinc Gear, The Hozier Engineering Com- 
pany, Limited, and A. Govan, Glasgow. 

Macuinery for Spinnine Frax, J. Livingston, 

5947. 


cawl, 
5948. Wasuinc Gas from Ammonia, R. W. B. Creeke, 


‘an Covers, M. J. Power and T. J. Jones, Porth- 


undee. 
5949. VaLvgs or Taps, O. Jeffery, Nailsworth, Glouces- 
tershire. 


5950. Hanp Brakes for Wacons, E. Roberts and J. 
Davis, Glasgow. 

5951. SELF-cLosinc Hincr, A. V. Dinger, London. 

5952. Cover for Swrrcugs, H. Hirst and T. H. Bacon, 
London. 

5953. ReversrpLe Trawcar Szat, R. H. Dickinson, 
Birmingham. 

5954. Dynamo ARMATURES, J. Matthews and W. Davies, 
Birmingham. 

5955. Bett Buckuss, R. Scheuer, London. 

5956. AppaRgL Be.ts, R. Scheuer, London. 

5957. Lactnc-Hook Guarps, A. K. Lovell, London. 

5958. Sarery Hooks and Covpiines for CHains, 
Kelsey, London. 

5959. Sarety Hooks, H. Kelsey, London. 

5960. Macutne Betts, W. C. Morison, London. 

5961. SpecTracLe Frames, J. West, London. 

5962. Distant Dovusie-sicut for Guns, J. Heinicke, 
London. 

5963. Manuracrurge of HoLttow Wire Cuaarys, E. 
Drews, London. 

5964. Exectric Ratiway Sienats, A. J. Boult.—(J. D. 
Price and W. H. Council, United States.) 

5965. Preparation of Printine Piarss, A. J. Boult.— 
(P. A. J. Gasse, France.) 

5966. Lastrnc Macutnes, A. J. Boult.—(United Shoe 
Machinery Company, United States.) 

5967. Deronators, W. C. Roberts-Austen, London. 

5968. Cueckine the Truk of ARRIVAL of WORKPEOPLE, 
C. H. Verity, London. 

5969. WarTer-TUBE Sream Generators, W. E. Dickey, 
London. 

5970. VENTILATION of Rooms, S. Timokhowitch, 
London. 

5971. Draveat Exctupers, P. and A. Capon, 


London. 
5972. for Boots, &ec., F. Gibberd, 


London. 
5973. Boxes, &c., E. Edwards.(G. Redlhammer, 
Austria.) 
5974. Gas Motor Enatngs, A. Rollason, London. 
5975. Carriers for GLow Lamps, C. and A. Colsman, 


mdon. 

5976. APPLIANCE for CaRRYING ParceLs, W. Newton, 
mdon. 

5977. Pencit Cup, T. H. Bates, London. 

5978. Apparatus for Drawinc Curves, F. J. Gray, 


London. 

5979. and Twistinc Macuings, P. P. Craven, 

mdon. 

5980. CanpuretTers, A. F. Spooner.—(V. L. Longuemare, 
France.) 

5981. Motor Roap Veuicies, H. A. Knox, London. 

5982. EraEerRic SIGNALLING, A. W. Sharman, London. 

5983. Supptyrnc Water to Borzers, H. A. Fleuss, 
London. 

5984. AvurowaTic Fire Atarms, G. H. Oatway, 
London. 

5985. Exectric Current CoLiectors, A. Reinecke 
and A. Jost, London. 

5986. AnmatuRE Core for GENERaTors, G. 
Koppelmann, London. 

5987. CanRYING TELEPHONE WIREs across STREETs, A. 
W. Bennis, Manchester. 

5988. WaTerprRoors, I. Frankenburg, Limited, and J. 
Webb, Manchester. 

5989. TransporTinc Oranogs, &c., R. R. Blandy, 
London. 

5990. SUBMARINE OpticaL Apparatvs, A. A, Common, 
London. 

5991. Tz_escoric Sicuts for Guys, A. A. Common, 
London. 

5992. Preventine “Racine” of Sips’ PRopeLiers, G. 
E. Hadley, London. 

5993. Recepracues for Foon, 8. E. Bagshaw, 
London. 

5994. Liquip Meters, W. G. Kent, London. 

5995. Smettinc of Ores and Merats, E. Casper, 
London. 

5996. GeneRaTING ACETYLENE Gas, J. H. Lancaster, 

mdon. 

5997. Rop Carrier, T. G. Stiles, London. 

5998. Arr Suip, A. Rey, London. 

5999. Pranos, P. Rossi and L. Spinelli, London 

6000. AvuTomatic Suprpty of Fiurps, W. Staples, 
London. 

6001. Coox1ne Ranogs, C. E. Dufour, London. 

6002. Document Fires, A. E. Walker, London. 

6003. Rartway CoupLine Apparatus, W. R. 8S. Jones, 
London. 

6004. Drivinc Dynamos, F. J. Beaumont and W. M. 
Still, London. 

6005. Car Covptinos, F. M. Kreitz and W. H. Leibert, 
London. 

6006. AvTroMaATICALLY Suuttinc-orr Steam from a 
Borter, H. Schutze, London. 
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6007. Srraw Hat Press, G. F. Gregory, Hunt Green, 
Sussex. 

6008. Dust Cap for Arr Vatves, G. P. and T. Main, 
Loughborough. 

6009. Cut-orr Motion for Stipz Vatves, J. Hallam, 
Manchester. 

6010. Automatic Exectric Cut-orr, E. P. Appleyard, 
Manchester. 


6011, Furnaces, J. Hargreaves, Farnworth-in-Widnes, 
Lancashire. 
6012. Twing-Box, R. Robertson, 
6013. INsuLaTED Guovg, F. Pegler and J. J. Warry, 
iverpool. 
6014. INTERNAL ComBusTION Motors, W. J. Crossley 
and J. Atkinson, Manchester. 
6015. Scraprxc Knives for Painters’ Usz, J. Keighley, 
radford. 
6016. Manuracture of Sueer Wax, D. Raitt, Glasgow. 
6017. Ferpinc into Tin PRintING Ma- 
cHings, H. Pollard, Leeds. 
6018. Macuines for Cutting Wax D. Raitt, 


lasgow. 

= in Typewriters, H. H. Hallett, 
ristol. 

6020. Arr Compressors, R. Richardson and F, Mathe- 


son, Glasgow. 

6021. for Laprgs’ Sxirts, F. Hallworth, 
Manchester. 

6022. Rack for Cuarrs, 8S. Timings, Bir- 
mingham. 


6023. HyprauLic WATER-WHEEL, F. B. Lacy, Pinner, 
Middlesex. 

6024. Opgratinc CamERA Suutters, W. D. Hopper, 
Newcastle-on-Tyne. 

6025. Screws, H. Crawford, Newcastle-on-Tyne. 

6026. Pius Cocks, 8. J. Tungay and H. F. A. Edmonds, 
London. 

6027. APPLIANCE for Fastenrnc Flowers, A. Marshall, 
Londonderry. 

$028. Rotter Brarineos, N. G. Kimberley, London. 

6029. Rorary Motion Transmittine T. Hall, 
Warrington. 

6030. Mecnanism, J. Fagan, Dublin. 

6031. Caimyey Pots, J. F. and G. E. Stead, Man- 
chester. 

6082, ExpaNsIVE Picture Framk, F. H. C. Boevey, 
London. 

6033. Automatic Rartway Sienats, H. E. Williams, 
London. 

6034. Cugckine AppLIANCcE for Looms, R. Hargreaves, 
Burnley. 

6035. Cycies, E. J. Hardy, Birmingham. 

6036. KNIFE - CLEANING Macuines, E. 
London. 

6037. WEIGHING MacHINEs and Weicuts, A. Sweetser, 
London. 

6038. Wrxpow CasEMEnNts, W. James, London. 

Nrrro A. Luck, Tunbridge 

ells. 

6040. Heet Sprines for Boots, A. C. McMinn, jun., 
London. 

. for Lamps, 

mdon. 

6042. TeLecrapus, L. Kamm, London. 

6043. Conpucror for Tramways, F. G. Kleinsteuber, 
London. 

6044. Locks for Doors, C. H. Vollans and B. R. Gypson, 
London. 

6045. Propuction of Castincs, S. Warren, 
London. 

6046. Workman's Time Recorpers, C. E. Ongley, 
London. 

6047. for Cuttinc Materia.s, H. B. Black- 
inton, London. 

6048. Keg Pap, H. P. Gray and W. H. Whitcombe- 
Brown, London. 

6049. Apparatus for Wire Fencina, H. Von Hintzen- 
stern, London. 

6050. Prorracrors, C. J. Russell, London. 

6051. for Macuing Guns, J. Formby, 

naon. 

6052. Macuine Guns, J. Formby, London. 

6053. Tospacco Pips, J. V. Miillenbach, London. 

6054. Macuines for Metatwork, W. L. R. Caldwell, 
London. 

6055. Harr Comes, O. Walter-Obrecht, London. 

6056. Gas Economiser, H. C. Banfield, London. 

6057. ALKALINE Meta-Siticatge, D. Crispo and A. 
Mols, London. 

6058. Watgerproor Coatinc for C. L. V. 
Zimmer, London. 


Williams, 


W. Brown, 


6059. Device for Hanorsa Pictures, V. Craig, 
London. 

6060. Beer Enorves, J. D. Hannah and J. Walton, 
London. 


6061. Printers’ Ink, A. G. Wass, London. 

6062. CARTRIDGE-RAISING MecHANIsM, O. H. Edwards, 
London. 

6063. Ink Botties, H. Whiston, London. 

6064. Baas, A. Horspool, London. 

6065. Trimminec Macuing, C. Butten- 
bender, London. 

6066. Penno.pers, L. G. Sloan.—(L. and C. Hardtmuth, 
Austria.) 

6067. for Fastentnc Girtus, F. W. Mayhew, 

ndon. 

6068. Fotprne of CoLLapsiBLe Cuarrs, J. Burgess, 
London. 

6069. Apparatus for Looms, C. M. Edouard and C. 
Sorlin, London. 

6070. Etectric Currents, F. E. Elmore.—(J. 0. Surtees, 
Elinore, India.) 

6071. VaporiseRs, H. A. Smith and The Kingsburgh 
Motor Construction Company, Limited, Edinburgh. 

6072. Rartway P. E. Legrand, London. 

6073. Fasteners, J. Westenhoff, London. 

6074. Trousers, S. J. Saunders, London. 

6075. Pince-nez, G. Spiller, London. 

6076. Trees for Boots and SHogs, J. Lucking.—(@. 
Pabst, Germany.) 

6077. CoaTinc MeTaL Sueets, R. Heathfield, London. 

6078. Cottinc Up Articues of Foon, D. Evans, Liver- 


pool, 
6079. TRANSPORTING Fruit, C. Seisser, Liverpool. 
6080. Lenszs, A. H. Rietzschel, Liverpool. 

6081. Trouser Guarps, E. L. O. Bower, Liverpool. - 


6107, ELecrricaL Mgasurina Apparatvs, A, C, Heap 
and W. O. Smith, London. 

6108. MeraLiic Bepstgap, J. Walker and F. R. Baker, 
Birmingham. 

6109. Loom Suutries, H. W. Wilson and J. Greenwood, 
Manchester. 

6110. Exuisitinc Picturgs, J. B. Leatherbarrow and 
W. Gunn, Manchester. 

6111, Cong-privinc Mxrcnanism, J. and H. Burns, 
Manchester. 

6112. Winpow Firtine, J. J. and F. F. Brewer, 
Cardiff. 


6113. Ratway Foo-sienaL, H. J. Everatt and A. 
Tewson, London. 
6114. Apparatus, T. H. Roberts, 


Liverpool. 

Mertnop of Erectine J. A. Brodie, 

ve 

6116. AppLytna Faprics to TRANSFER PoINTs, 
W. D. Butz, Manchester. 

6117. Stiver Cay, J. Rothwell and T. Hall, Man- 
chester. 

6118. Propuction of Pitep Fasrics, J. Eaten, Man- 
chester. 

6119. Hem Stitcn Sewinc Macuryes, J. K. Macdonald. 
—(Singer Company Nihmaschinen act. Gea., Ger- 


many.) 
“ es Tap, J. Johnson and A. D. Pogson, Bilston, 
taffs, 
6121. Iron from Water, B. Teufer, 


rlin. 

6122. oe Furnaces, C. Bollé.—(C. Bitle, Ger- 
many. 

6123. CiutcHes, W. Hampson, 
Pinner, Middlesex. 

6124. Exvetorg and Invoice, G. H. Church, Shepton 
Mallet, Somerset. 

6125. INCANDESCENT ELEecTRic Lamp G. H. 
Parr, London. 

6126. Construction of Cycie Track, C. H. Jones, 


ndon. 

6127. Stanps for Apvertisinc, H. E, Hupton and T. 
Mutton, London. 

6128. Sxats for TRamcars and Omyisvuses, C. Brawn, 


ndon. 
6129. WATER-SOFTENING AppaRaTvs, T. R. Wollaston, 
Manchester. 
6130. Macaings for Cuttina Cuarr, W. H. Hoskin, 


ndon. 
6131. Suspgnpgers for Trousers, &c., A. W. Miller, 


jon. 

6182. for Trousers, &c., A. W. Miller, 

mdon. 

6133. CarpBoaRD Box, C. Batty, London. 

6134. Hooxs for Boors and Suogs, T. C. Murphy, 
London. 

6135. Rotary Enorne Piston, A. J. Boult.—(H. A. 
Buck, United States.) 

6186. Levets, A. Wittmer, London. 

6137. ConTROLLING ELectro Motors, W. 8. Boult, 
London. 

6138. SecrionaL Capinets, F. W. Schafer.—(A. J. 
Gilmour, Canada.) 

6139. Greasz Boxss, J. H. Randhaland A.E Senh 

mdon. 

6140. Manoracture of Gurra-percua, G. Mitchell, 
London. 

6141. Exnaust Fans, A. G. Brookes.—(Actien Gesell- 
schaft fir Eisen-und-Kohlen Industrie Differdingen 
Dannibaum, Luxemburg.) 

6142. Supportinc Taste Tennis Nets, F. H. Ayres 
and . Williamson, London. 

6143. Lirrine Jacks, J. W. H. Dew, London. 

6144. MECHANICALLY-OPERATED INSTRUMENTS, M. 
Clauss, London. 

6145. Rartway Carriace Door Locks, V. I. Feeny, 
London. 

6146. Errectinc Excuance of Heat, F. E. Bennett, 


London. 

6147. Compingp Lock, D. W. Hughes and N. Edwards, 
London. 

6148. Winpow Cigeaners, E. Rillington, London. 

6149. Bicycie Frames, W. E. Kennard, London. 

6150. Stgam Enorngs, F. J. E. Johansson, London. 

6151. Reorsterro Casu, W. P. Thompson.—(P. Meyer 
Actiengesellschast and B. Jahn, Germany.) 

6152. Door Locks, W. P. Thompson.—(C. &. Smith, 
United States.) 

6153. Matrices for Livoryrz Macutngs, W. P. Thomp- 
son.—(P. T. Dodge, United States.) 

6154. LUBRICATING ARRANGEMENT, W. Michalk, Liver- 


pool. 

6155. Propetuers for Vessers, J. and R. A. Tully, 
Liverpool. 

6156. Fasteners for Groves, A. W. Patching and J. 8. 
Smithson, Manchester. 

6157. Harm Wavers, A. W. Patching and J. 8. Smith- 
son, Manchester. 

6158. Hor Water Borrers, J. D. Prior, London. 

6159. BLastine W. Kirsanow, London. 

6160. Explosive Vapour Enoine of Rorary J. 
F. Hellyer, Newport, Mon. 

6161. ConTROLLING SINGLE-PHASE ALTERNATE-CURRENT 
Motors, Siemens Bros. and Co., Limited, and F. 
Lydall, London. 

6162. of Compressep W. Gow, 

ndon. 

6163. Prism TeLtEescopss, C. P. Goerz, London. 

6164. AccuMULATOR PLates, E. Franke, London. 

6165. Srzves, A. Teichmann, London. 

6166. Sargs, 8. Chatwood, London. 

6167. Locxs for Sars, 8. Chatwood, London. 

6168. Jorntnc the Epogs of Metat Piates, W. 
M. Still and J. Biles, London. 

6169. Macninery for Maxine Concrete Sass, G. 
Bowers, London. 

6170. MaNnuFAcTURE of Comas, G. Probst, London. 

6171. _De.ivery APPARATUS of PRINTING PRESSES, 


6082. Stenci, Printinc Apparatus, E. de 
London. 

6083. Priv, J.C. Trueman, London. 

6084. Book Marker, J. C. Trueman, Lond 

6085. Wire Termrnat, E. D. Billing and 
London. 

6086. CuTtinc Faprics, E. Allard and L. Roux, 
London. 

6087. CycLE HanpLE-Bars, W. Routledge and B. Clark, 
London. 

6088. Cramp for Sptir Door Panets, E. C. Brooke, 
London. 

6089. HARDENED Provectiies, R. A. Hadfield, 
London. 

6090. Maxine Stee, R. A. Hadfield, London. 

6091. Maxine Prosectites, R. A. Hadfield, London. 

6092. Mecnwanism for Air Braxgs, A. J. Boult.—(A. 
Chaumont, Belgium.) 

6098. CorRUGATED Fuss, J. Brown and Co., Limited, 
and J. Nodder, London. 

6094. Direction A. A. James, Birmingham. 


on. 
A. Dunhill, 
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6095. TRaNsrormERS, W. E. Burnand, Sheffield. 

6096. Exxcrric Arc Lamps, L. B. Codd, Nottingham. 

6097. Srorinc up Waste Powzr, T. Greenwood, 
Halifax. 

98. Razor Straps, F. Andrews and R. Newsholme, 
New Brighton. 

6099. VENTILATION of Wapine Stockrnes, G. Paley, 
Preston. 

6100. ATracHinc CycLe Mupovarps, G. Wiltshire, 
Liverpool. 

6101. DispLayinc Names of Srations, R. W. Meach, 
Dundee. 

6102. Anopgs, A. F. Harris, Birmingham. 

6103. Automatic Macurneg, J. Anderson and Anderson 
Harding and Co., Limited, South Shields. 

6104. Trottey Wuexts, R. L. Ross and R. Bridge, 
Manchester. 

6105. Rupture Trusses, W. R. O. Chambers, New- 
castle-on-Tyne. 

6106. PHotocrapss, G. D. Reid and F. J. R. Macfadyen, 
Newcastle-on-Tyne. 


and Stolberg, London. 

6172. Rammers for Orpnance, A. T. Dawson and J. 
Horne, London. 

6173. Burrixa for Boots, H. A. Webster, 
London. 

6174. Letrer Fivzs, C. Alstrom, London. 

6175. Sicnat Lamps, H. H. Lake.—(Dodson Signal 
Lamp and Lantern ON United States.) 

6176. Arn Compressors, F. H. Merrill, London. 

6177. ManuracturE of Expanpep Work, L. E. 
Curtis, London. 

6178. CrnpER-sIFTING Fire Snover, G. Candle, 
London. 

6179. Om. InreRNAL Compustion Enoings, H. Robin- 
son, Manchester. 


SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 


662,914. Mountinc ror Rotary Currers, H. L 
Casavant, Lynn, Mass.—Filed March 15th, 1899. 
Claim.—In a sole and heel trimming machine, the 
combination with the cutter shaft having the reduced 
end and shoulder constituting a cutter seat, and 
the cutter, of the cutter mounting comprising, essen- 


tially, the sleeve fitted u said reduced end and 
provided with the expansible arbour receiving thereon 
the cutter, means to fix the said sleeve on the said 
reduced end, the plug within the said arbour, the shield 
and the screw pass: through the said shield and 


taking into the said ping, substantially as described. 


663,004, AERIAL RECREATION ApraRatus, &c,, F, 
Bellamy, London, Bngland.—Filed July 9th, 1900. 
Claim.—In airial recreation the combina. 
tion of two towers having platforms projecting from 
the opposing sides thereof, provided with car retain. 
ing and releasing devices and elevating mechanism of 
a bridge spanning the space between said towers ; said 


bridge Sasing its ends joined to the upper ends 
thereof, and having a central apex; and oscillating 
beams or pendulums swung from said bridge ; and q 
car swung from the ends of said oscillating beams or 
pendulums, whereby it is always enabled to main. 
tain its equilibrium irrespective of the ition 
assumed by the oscillating beams or pendulums, 
substantially as specified. 


663,064, Steam Borter Crown Bar, E. Clay, Wade. 
worth, Nev.—Filed September 12th, 1900. 
Claim.—(1) A crown bar for boilers consisting of a 
single integral structure including parallel side plates, 
and transverse connecting ‘members adapted to 
receive the crown sheet stay bolts, said plates having 


[663064 


the ends formed to fit the interior of the boiler shell, 
and rivets by which the bars are secured thereto. (2 
Crown bars for boilers consisting of a single tent 
structure including parallel plates vertical edgewise, 
and intermediate connecting ribs in pairs with 
bottoms perforated for stay bolts. 


663,183. Sprzzp Governor for ExrLosive Enor 
J.and B. Mitlot, Gray, France.—Filed Avgust 18th, 
1898. 


Claim.—An oil-feed device for a motor, 
comprising a piston, an oil-admission valve opened 
by the displacement thereof, one side of said piston 
communicating with the suction passage of the 


motor, and the opposite side communicating with 
the atmosphere through a passage ¢, a shell A! to 
which said passage leads, a weighted valve B! revolv- 
ing in said shell, adapted when thrown outward by 
excessive — to close said passage ¢ during the 
suction stroke of the engine, and a spring R! adapted 
to restrain said weight while the speed remains 
normal. 


663,598. Rott Train AnD Passes FOR SHAPING 
Bars FROM WHICH TO SECTIONALLY CuT Fisn- 
pLates, W. J. Bradley, Troy, N.Y.—Filed October 
23rd, 1899. 

Claii.—{1) The combination with a roll train of a 
series of passes having intcriorly arranged therein 
with intaglio production and in consecutive measures 
of development from the first pass to the last pass of 
the train, the entrant groove formation E?, the rib 
formation R?, the head formation H?, and that of the 
waist W?, whereby a bar rolled thereby when cut into 
sections will aces the fish-plates F, having the 


recess E, the rib R, the head H, and the waist W, 
substantially as described. (2) The combination with 
a train of rolls of a series of passes having interiorly 
arranged the intaglio clements of form produced in 
consecutive measures of development from the initial 
to the finishing passes of the train, of the entrant 
groove E2, the head H?, the rib R*, and the waist W’, 
whereby there may be cut from a bar rolled thereby 
sections having the form of the fish-plates F, as herein 
described. 


— 
KI 
= 
| 


Aprit 12, 1901 


THE ENGINEER 


363 


THE INCANDESCENT SYSTEM OF GAS 
LIGHTING. 


Ir is sometimes said that for the past ten years or so 
Dr. Carl Auer von Welsbach has stood between the manu- 
facturers of coal gas and ruin. Like most other state- 
ments of similar comprehensiveness, this is no doubt an 
exaggeration ; but it nevertheless contains a great deal 
more than the conventional om of truth. The invention 
of the incandescent mantle has wonderfully strengthened 
the hands of all well managed gas companies in resisting 
the various forms of competition to which they are now 
exposed ; and yet with characteristic ingratitude, we read 
in the current report of the Gas Lightand Coke Company a 
regret that modern high-power burners tend to reduce 
the consumption of gas. This report shows a decrease 
of 6 per cent. in the consumption of North London gas in 
comparison with the half-year ending December 31st, 1899. 
But we have here the typical sort of equation with any 
number of “‘ unknowns,” from which itis quite impossible 
to ascertain how much, if any, of the diminution is due to 
the Welsbach mantle, and how much tothe warm weather 
of the winter, the competition of electricity, and the rise 
in the price of the gas itself. Modern high-power burners 
of course decrease the demands for coal gas; but surely 
it is better for the makers that the consumer should burn 
a little gas ina Welsbach than that he should burn so 
much in aluminous jet as to pollute the atmosphere of 
his dwelling-rooms till he seeks refuge and purity in the 
electric light. The use of cooking and warming stoves is 
steadily increasing in all districts where a supply of 
reasonably cheap gas is available ; but production of light 
is still the most important duty of coal gas, and it comes 
with a bad grace from the makers thereof to grumble 
at that invention which minimises the most weighty 
disadvantage inseparable from non-electrical illumination. 
Nevertheless, it cannot be denied that the incandescent 
system of gas lighting does not spread so rapidly in this 
country as it might and should; complaints are con- 
stantly being heard about the behaviour of the burners; 
and, what is more to the point, a canvass of his private 
friends and acquaintances who do burn gas will show 
any unbiassed observer that the fishtail and batswing are 
by no means yet becoming rarities. 

The invention of the incandescent gas mantle is one of 
immense value to the community; but we may safely 
advance the paradox that its value is hygienic rather than 
economic. There is no difficulty in obtaining sufficient 
light from two or three flat-flame burners to illuminate 
an ordinary sitting-room efficiently and pleasantly; the 
batswing hardly deteriorates in use, it seldom gets dirty, 
it never requires attention. The incandescent mantle 
gives from five to nine times as much light per unit of 
gas as the batswing, which, from the private consumer’s 
standpoint, means that it burns from one-fifth to one- 
ninth of the gas. Butthis advantage is largely theoretical, 
and much of it disappears in practice. The mantle 
certainly emits thirteen, fifteen, or even eighteen candles 
per foot of gas in the laboratory and in the photometer, 
when it is new and in perfect working order; it does 
nothing of the kind in ed life. The private consumer 
keeps his mantles on till they are split and full of holes; 
he neglects to clean his chimneys; he does not clear the 
burners from deposited dust; his wife employs shades 
tinted of a deep pink, and the practical illuminating power 
of the burner becomes quite low. Moreover, the incan- 
descent burner is almost as bad as the flat flame is good 
in illuminating effect. In ordinary life the source of light 
is always at some distance above the table or book where 
illumination is needed, and the angle is often 45 or 
more with the horizontal. The illuminating power of a 
Welsbach mantle falls off terribly as the desired beam of 
light varies from the normal; much more than that of a 
flat-flame burner does. This is a matter that is constantly 
overlooked by amateurs of gas lighting. The Argand 
develops a higher illuminating power from ordinary gas 
than the batswing, and therefore the former is properly 
used in the photometer. The flat-flame. burner produces 
a much better illuminating effect at small angles with the 
vertical than the Argand, and, therefore, the former is 
more suited than the latter for domestic and everyday 
de. 5p Again, the lower part of the incandescent 

urner comprises a wide disc-like mass of metal, which 
throws a large circle of shadow directly underneath; the 
flat-flame burner, undistorted by badly designed globes, 
is distinctly better in this respect. Probably by far the 
best vertical illuminating effect is given by the albo-carbon 
burner with overhead conduction; it has practically 
nothing beneath the flame except the nipple itself. 
Besides, to illuminate a fair-sized room satisfactorily more 
than one luminous burners are required, while more than 
one incandescent light can scarcely be borne; and the 
presence of two or three separate sources of light notably 
increases the softness and delicacy of the illumination by 
breaking up the shadows and producing a more general 
illuminating effect. A very great improvement in the 
effect of the Welsbach can be obtained, and this without 
unduly sacrificing its power, by the employment of proper 
colourless diffusing globes, such as the Holophane. The 
whole globe appears to be one mass of light of lower 
intensity, the eye is less fatigued, the glass prisms throw 
much of the horizontal light downwards, and the usual 
shadow immediately underneath the light almost vanishes. 
Yet many people, ladies especially, will not adopt these 
globes, leging that their artistic appearance is bad. We 

© not understand the objection, bat as it is a matter of 
taste, there is no use in disputing about it. All forms of 
artificial illumination, the Welsbach in particular, suffer 
now-a-days from the esthetic decrees which have 
banished the old-fashioned tall pier-glass from the mantle- 
shelf, the large mirrors from the walls ; which insist on 
rather dark, rough-surfaced wall-papers, and often pre- 
Scribe the papering instead of the whitewashing of the 
ceiling. Each of these items in the sitting-room of 
twenty years ago played its part in improving the 
illuminating effect of any artificial light to an extent which, 
2 our opinion, vastly outweighed the disadvantages of 


want of elegance. Elegance and beauty are most 
important things in their way ; but, after all, a house is a 
place to live in, and the occupier sometimes wants to read 
and write without injuring his eyesight, as well as to show 
off his taste to his admiring neighbours. This matter of 
reflecting surfaces in dwelling rooms has become of more 
practical importance recently, for it has been realised by 
physicians that deficiency in light is no insignificant factor 
in the degradation of the citizen’s health. 

But per unit of light the incandescent burner consumes 
far less oxygen, produces far less carbon dioxide (carbonic 
acid), and heats the atmosphere far less than any 
illuminant which depends on combustion except acetylene ; 
and the latter is hopelessly out of court because of its 
expense. This, therefore, is the real advantage of the Wels- 
bach system. It permits an unventilated apartment to 
be lighted for hours without appreciable vitiation of the 
atmosphere. This is a much more important matter 
than sheer illuminating power, which after all is a simple 
question of money. Purity of the home atmosphere is so 
indispensable to health, and the trouble and cost o 
arranging trustworthy artificial ventilation in ordinary 
houses so heavy, that any form of illumination which 
enables the proper proportion of oxygen and the proper 
temperature of the apartment to be maintained during a 
long evening ought to be adopted by everyone, even if it 
be accompanied by manifold defects such as still undoubt- 
edly depreciate the actual, as apart from the hygienic, 
value of the Welsbach mantle. 

The extreme fragility of the mantle is frequently urged 
as an insuperable obstacle to the universality of the 
incandescent system of lighting. It is not improbable 
that this defect may be somewhat diminished in the 
future; but it seems questionable whether mantles can 
ever be made of high emissive power coupled with great 
resistance to shock. Evidently the mantle cannot be 
increased appreciably in weight, for a large mass of 
material, even of very low heat-conducting capacity, would 
still reduce the temperature of the flame to an uneco- 
nomical extent. But this objection, at least as urged 
against the 1893 mantles, would appear to be somewhat 
overestimated. Every now and then a succession of 
mantles is to be met with which collapse during “‘ burning- 
off ;” but apart from these, which perhaps have been 
injured in the retailing process, the modern Welsbach 
mantle is fairly permanent, though certainly not “ fool- 
proof.” It will bear a considerable amount of vibration, 
even that of a sliding chandelier, unless the latter is 
violently pushed upwards against the stop. Probably the 
average mantle lasts rather too long, too long certainly to 
give its best results. A humorous electrical contem- 

rary has suggested the invention of a portable smasher” 
or electric incandescent lamps, and it may be argued that a 
similar device should be welcome in the gas trade. The 
average householder leaves his mantles on till he is 
forced to replace them by complete failure of the light ; 
and he does this principally out of laziness, though he 
certainly resents the repeated outlay of 74d. 

Nevertheless the present mantles are far from being 

rfect. For the reasons we have already indicated, a 

igher emissive power is not so much wanted; and 
experiments to make the mantle less fragile,even at the 
expense of its nominal illuminating duty, might well be 
undertaken. A still more valuable discovery would be 
a mantle that retained its original illuminating power 
unchanged to the last day of its life, even if that power 
were appreciably lower than at present. An improve- 
ment in the mechanical construction of the mantles 
would also be welcome, for, in the smaller sizes especially, 
they are none too uniform in shape after being “‘ burnt- 
off.” We have tried a number of “0 Kern” mantles 
with a German incandescent burner constructed to 
consume acetylene, but the results have been utterly 
unsatisfactory. The flame is very small, and unless the 
mantle is most accurately designed, it will not glow all 
over. Some of the specimens we have tested have had a 
distinct waist, others have tapered regularly from the 
head to the foot; and it is impossible to alter a flame to 
suit the irregularities of a mantle. There is perhaps not 
a very wide field for incandescent acetylene burners, but 
they have notable advantages in reducing the cost of the 
new illuminant; and if mantles properly and carefully 
made, and competent to resist the high temperature of 
the atmospheric acetylene flame could be procured, there 
is no doubt that many country consumers of acetylene 
would be disposed to adopt them. 

A great defect in all the Welsbach burners we have 
tried is the noise they make ; and when the gas pressure 
is at all irregular, the variations in the noise are still more 
exasperating to a student or nervous person than any 
steady roar would be. There would seem to be some 
difficulty in overcoming this trouble. It is quite possible 
by employing a governor to stop the noise entirely ; but 
then the flame generally becomes highly sensitive to 
sound. We have recently tried some experiments 
in this direction with a governor sold specially for the 
**C” Welsbach. It reduces the pressure to about fin.; 
but when placed over the dining table every trival rattle 
of the plates, or sudden shrill noise in the room causes 
the flame to jump most unpleasantly. By weighting the 
float of the governor till it gives a pressure of slightly over 
lin., the sensitiveness is greatly reduced; but we have 
not hitherto succeeded in eliminating it altogether with- 
out reaching the point at which roaring again appears. 
It seems doubtful, indeed, whether the governor in our 
possession is designed with sufficient attention to 
details or constructed with sufficient skill; for by a 
‘“‘ governor " we understand a device that will regulate 
the pressure of gas to any fixed point, however much or 
little, up to the limit of the apparatus, may be passing at 
the time. Yet the instrument we have tested wholly fails 
to stop the roaring of a Kern burner stated to consume 
2ft. per hour, although it is partially efficient, as we 
have said, with a 34ft. burner. 

So far as we are aware, the remarkable sensitiveness of 
the governed Welsbach to sound does not seem to have 
been much written about. It has been known for years 


that when a solid-flame Bunsen is turned down to the 

int at which it changes to a hollow flame, almost any 
ind of noise in the room causes a momentary alteration 
in shape; but the effect is much more conspicuous with 
an incandescent burner, as the movement of the flame 
temporarily checks the proper incandescence, and there- 
fore luminosity of the mantle. We have tried the “C” 
Welsbach burner governed to a pressure of about fin. 
against the piano. The sensitiveness is not limited to 
one note ; it ranges over four or five musical tones, and 
in one case, with a wooden frame, upright, two-chord 
piano at a distance of some 8ft. or 10ft. from the flame, 
the maximum of sensitiveness is reached quite sharply at 
the top E of the instrument. Notes in the bass and 
middle of the keyboard are wholly without effect; but 
the flame is one of the most elegant methods of 
demonstrating the presence of harmonics in the sounds 
of the piano with which we are acquainted. When the 
octave below the E already mentioned is struck, the 
flame responds, though it ignores the neighbouring C or 


f|G,; and this shows that the note contains as one of its 


upper partials—the first to wit—the E to which the Wels- 
bach principally responds. The A, the first ledger line 
above the treble stave, of which the chief E is the second 
harmonic; and the E, the fourth space in the treble, of 
which the chief E is the third harmonic, have given us 
less conclusive results. 

There are two devices adopted by many users of the 
Welsbach burners which do not seem altogether worthy of 
recommendation. The by-pass burner is an admirable 
idea in theory, but its practical disadvantages outweigh 
its merits. The gas fittings in ordinary middle-class houses 
are not very well made, and the taps are so carelessly finished 
that they generally depend on their tallow or other lubricant 
to be gas-tight. It seems impossible to persuade the 
public to put a layer of oil on the water of their hydraulic 
chandeliers; they prefer to let the seals evaporate and the 
gas to escape. Whenever there is a leak in & room, the 
presence of the lighted by-pass adds not inconsiderably to 
the chance of anexplosion. In the absence of this arrange- 
ment, the gas may safely escape until it penetrates into 
other apartments, and warns the occupiers in time ; with 
the jet, the mixture of gas and air in the room explodes 
before the odour is noticeable elsewhere. This isno mere 
academic objection. Explosions due to the by-pass have 
occurred more than once; and this very winter a fatal 
accident happened in this country when a lady pushed up 
a sliding chandelier till the by-pass entered the layer of 
gas which had accumulated near the ceiling of an unventi- 
lated dining-room. There does not appear to be any real 
need for the by-pass except in large inaccessible lanterns ; 
in any private house the flame can be lighted as usual by a 
taper, even with the “C” burner. The new Kern burners 
light perfectly with scarcely areport. The other device to 
which we refer is the self-lighting burner. One of these 
days it will no doubt be rendered quite efficient ; hitherto 
it has not acquired, as least for incandescent burners, an 
unblemished reputation. Whenever the glowing pill does 
not fire the gas, there is more than a theoretical possibility 
that the gas cock may be left on inerror. The worst 
defect, however, of the by-pass is the very unpleasant 
smell which it causes in rooms which have been shut up 
for the night. 

Other reasons, besides those of a technical character, 
tend to restrain the spread of incandescent gas lighting. 
The advertisements are all drafted to insist upon superior 
illumination and decreased cost; nothing is allowed for 
the deterioration, physical and mechanical, of the mantle 
in every-day use, and nothing is urged against the objec- 
tion of repeated renewals of mantle and chimney. The 
great, inevitable superiority of the Welsbach over every- 
thing else, except the electric light—the one thing that 
makes Dr. Auer von Welsbach a public benefactor—is 
almost passed over in silence. As we have said, the 
claim of incandescent illumination to universal employ- 
ment is a hygienic, a medical claim; and inasmuch as 
that claim is a claim upon health, it is one which takes 
precedence over any concomitant disadvantage. The 
point which ought to be most constantly instilled into the 
public mind, for the benefit of the public—the success. of 
the Welsbach Company is no concern of ours—is that 
an average dwelling room can be brilliantly lighted. by 
one incandescent burner, whereas three or four luminous 
jets, each consuming rather more gas, would otherwise 

necessary ; and as only a quarter or less of the harm 
done by the latter to the air is done by the Welsbach, 
the health of the consumer isin that proportion assuredly 
improved. The price of the mantles is still far too high. 
In German periodicals we see advertisements which 
quote prices of from 10. marks per hundred— 
say 14d. each—and upwards. Possibly these mantles 
are badly made; but if a very bad mantle can be 
remuneratively sold retail at about 2d., something extra- 
ordinarily good ought to be capable of being put on the 
market at much less than the exorbitant charge of 7}d. 
The South Metropolitan Gas Company has broken new 
ground, and now undertakes to supply mantles and keep 
them in order for a charge of 9d. to 12d. per quarter. 
Nothing has yet been done so likely to extend the adop- 
tion of the Welsbach system. 


OUTFLOW OF WATER FROM TANKS OR 
RESERVOIRS. 

Tue subject of the flow of water through pipes and 
channels has much engaged the attention of engineers, 
and the action of orifices of various forms on the outflow 
has been carefully investigated. The consideration of the 
time of flow of a given quantity of water through an 
orifice is more especially the object of the present 
article. 

Let the tank or reservoir be supposed for simplicity to 
be of a rectangular form, and having an orifice at the 
lowest part of one of the sides. The velocity of flow of 
a particle of water through the orifice at any depth of 
water hisv = ./2gh, where gis the acceleration due to 
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gravity, an ordinary value of which is 82-2. Taking g as 
equal to 32, we have 2 g = 64, hence 

v= .... 
Let h; be the depth of water in tank, or more correctly 
the height of water above orifice when the tank is full ; 
then the velocity of a jet through the orifice will be 

lf no supply of water is allowed to enter, the level of the 
surface water will fall, and there will be a series of dif- 
ferent values of v corresponding to the different depths of 
water. Let the height of the water in the tank when 
full be supposed to be divided into any number of equal 
parts n, then = will be the thickness of any one of these 


layers, and if A be taken to represent the superficial area 
of these divisions, we have as the quantity of water con- 


tained in that layer = , and the time taken to dis- 


charge this quantity, supposing that the velocity of 
outflow remains uniform during a fall in height or loss of 
head equal to = , will be found by dividing this quantity 


Akh 
of water —— by the outflow per second. Let a@ be the 
area of orifice, then av will be the quantity of water 
issuing asa jet per second. Since v = 8 Jh, we may 
write g = 8 a ,/h; as the outflow per second. . . (3) 
The time necessary, therefore, to discharge the volume 


of water wi will be 
Ah, 1 
8a 


This value of ¢ will, of course, vary as the level of the 
water falls, becoming longer and longer due to the lessen- 
ing velocity. The sum of all these values of the times of 

3 
discharge of the separate layers, or => — will approxi- 

an 

mate more and more to the true time of the total dis- 
charge accordingly as we consider the thickness of the 
layers to become smaller and smaller, and when they are 
considered as infinitely small, we may write dh for 


m, and d ¢ for ¢, and equation (4) now becomes 


Adh | Ah ?dh 


Sa 8a 
If this differential be integrated, we have 
h 


To compare this time of emptying with that required to 
allow of the flow of a volume of water from the tank of 
same area, and of depth ;, the top level being kept 
constant by a steady supply of water, we have as time 
required to discharge this quantity under the latter 
conditions 


The ratio of equations 6 and 7 will therefore be as } : 3, 
or as 2: 1; hence the times of flow will be in the same 
proportion, and consequently the emptying of the tank 
when no supply water is allowed to enter will take twice 
as long as the discharge of the contents of the tank when 
the velocity of discharge is kept constant by the steady 
supply of feed-water. 

In the foregoing investigation the heights are taken in 
feet, the time in seconds, the velocity in feet per second, 
and the areas in square feet. In the case of the area of 
orifice, or a, this is considered as the effective area. If 
the actual area of orifice be taken, then it must be multi- 
plied by a coefficient of contraction to bring it to the 
effective area. Such factors vary according to the form 
and character of the orifice, and have to be determined 
by experiment. A neat solution of this problem from 
theoretical considerations was made by the late Professor 
Macquorn Rankine as follows :—Let a = orifice, v = velo- 
city of outflow, c = a coefficient of contraction, then c av 
= number of cubic feet of water flowing through in a 
second. Let D = weight of a cubic foot of water, then 
Decav = weight of flow per second. Now the reaction, 


, and the pressure in 


D v2 a 


or backward pressure = 


the reservoir is = 3 


Deav? 
= hence = 4. 


S, equating these we have 


When the flow takes place from one tank or reservoir 
to another, as in the case of canal locks, the rising water 
in the lower chamber acts by back pressure on the orifice 
and reduces the rate of flow, and when the two chambers 
are of equal size, the time required to equalise the levels 
in the two chambers will be expressed by 


hy 
Qh—-hytdhk ... (8) 
2 


This has been expressed in a general form as follows*: 
—‘‘The time required to equalise the level of the water 
in two adjoining basins with vertical sides—such as lock- 
chambers on canals—when a communication is opened 
between them under water, is the same with that required 
to empty a vertical-sided reservoir of a volume equal to 
the volume of water transferred between the chambers, 
and of a depth equal to their greatest difference of level.” 
If the conditions are those of equal sized chambers— 
see (8)—then the time of equalisation will be found both 
by calculation and experiment to be the same as the time 


* See Rankine’s “‘ Manual of Civil Engineering.” 


required to discharge the fill of one of the chambers with 
constant supply as given—see (7)—hence the expression 

1 
given in (8) will approximate to the expression 7 given 
in (7). 

If we wish to apply the formula—see (6)—for the time 
of emptying of such a form of reservoir as a canal lock, 
we may take the area of orifice a to represent the real 
area of sluice, and use a coefficient c determined by ex- 
periment as suitable for such cases. Molesworth gives 
‘6 as the assumed value of such a multiplier, hence the 
rule given—see (6)—becomes 

4 

_ *4Ah?* 

In the preceding investigation the areas of the different 
layers of water are supposed to remain constant. When 
this is not the case the top water area must be multiplied 
by a variable factor which will give the area at any depth. 
Thus, in the case of a reservoir of a wedge-shape form, 


we have — = area at any depth h, and if dh represents 
a 
the thickness of any layer as before, then dd = quan- 
1 
tity of water in this layer at height h above the err 
iah 
and if v as before is equal to 8 ht, thendt= hy 
Sah? 
hy 
Ah? dh A 
Gah,’ and consequently ick 
Ah? 
or ¢ = and when becomes h, we have 
l2a hy 


A h,* 
By introducing a suitable coefficient of contraction 
of area, as in equation (9) we get the actual time of 
discharge. 
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Surveying and Levelling Instruments, Theoretically and 
Practically Described. By Witt1am Forp 
Third Edition. London: E. and F. N. Spon, 125, Strand. 
W. F. Stanley and Co. Limited, Great Turnstile, Holborn, 
London, W.C. 1901. 


Tue present edition of Mr. Stanley’s excellent treatise 
represents forty-seven years of experience of tlie author's 
life devoted to the details of his subject. Being the work 
of a professional optician, the details for the most part 
are of a practical character, but others of a more theo- 
retical bearing are not neglected when they are required. 
As an example, in order to render the volume as complete 
as possible, it has been judged advisable to give a short 
description of the manner of using many instruments in 
actual surveying, or as it is usually termed, “in the field.” 
It is only to be expected that in the new issue of the 
book any improvements and modifications in the design, 
construction, and adjustment of surveying instruments 
would be duly chronicled. As the general plan and purport 
of the treatise is, no doubt, well known to many of our 
readers, it is with the new matter introduced that we 
are principally concerned. Passing on, therefore, from 
the minor instruments, and some which mainly con- 
stitute subsidiary parts of the larger ones, including 
levels, theodolites, transits, and tacheometers, we come 
across a novel adoption of parts which deserves notice. 

It relates to a simple form of adjustment for level 
tubes, and possesses the advantages of solidity and of 
reducing the level fixings to five pieces only, including 
screws, instead of thirteen as usual. Since the great 
object in the construction of all surveying instruments is 
to reduce to a minimum the number of separate parts, 
the value of the improvement is apparent. In the 
chapters relating to theodolites is described an invention 
of the author for mounting a small light camera upon 
the telescope of a theodolite for special cases. There are 
many instances where a photograph would be very 
important and useful in the exact delineation of a station. 
The new model transit theodolite embodies the same 
principles of construction as the ordinary transit form, 
but the distribution of materials and details are very 
different. One important difference is that the instru- 
ment is not built up of so many separate castings and 
pieces as formerly, but every part is shaped out of the 
solid to the finished form. This renders the theodolite 
more rigid and durable, and much less liable to get out of 
adjustment... Mr. Stanley has designed a_ special 
arrangement for the displacement of the axis for 
this instrument. It does not interfere with its valuable 
quality of standing the tribrach on a wall or 
flat surface, and allows a maximum displacement of about 
from the centre. The Railway Theodolite,” 
brought out early last year, is very portable and rigid. It 
dispenses with the vertical limb, which is superfluous in 
ordinary railway work, but the transit principle is re- 
tained by balancing the telescope on its axis, so as to 
allow it to transit over the eye end only. The larger 
transit theodolites, from 10in. to 386in., are briefly 
described, but they are intended for large trigonometrical 
surveys, and a full description of them would exceed the 
limits of the volume. 

In order to remedy a defect in Hedley’s dial used for 
mining purposes, the author took out a couple of patents. 
These removed the difficulty, and afford possibly the 
greatest refinements of the principle at the present time. 
He also introduced a “‘ Mining Theodolite,” which is well 
adapted for use in the laying out of underground rail- 
ways, being very compact, rigid, and portable. 

Subtense instruments are provided with telescopes, 


which are constructed to measure either the angle sub. 
tended by the chord of a small are or the tangent of that 
arc. Of these the best known is the tacheometer, which 
should be a first-class transit theodolite with every 
modern improvement. It was manufactured for export 
by Troughton and Simms, but has been but very little 
employed in this country. We endorse the author's 
remark that it is doubtful whether the subtense method 
can be considered as reliable at a distance exceeding 
15 chains. Any accurate levelling staff will answer for a 
stadium, although an ordinary Sopwith is a little con. 
fusing fora beginner. This has led the author to design one 
for the which hitherto has given com. 
plete satisfaction. He has also constructed a particular 
form of subtense diaphragm, which facilitates the taking 
of observations. The present volume is in every respect 
worthy of its predecessors, and we venture to predict an 
equal amount of success for it. 


Fogiatura Domestica. Dell Ing. Arriuio CeRuttTI. Small 
8vo., 241 pages, with 200 illustrations. Milan: Ulrico 
Hoepli. 1900. Price 4 lire. 

Tuts, one of the latest additions to the excellent series of 

technical manuals due to the enterprise of the house of 

Hoepli of Milan, is to some extent supplementary to a 

former volume by Sig. D. Spataro on ‘‘ Urban Sanita- 

tion,” and deals exclusively with the arrangements 
necessary in domestic drainage, as called for by the 
requirements of modern civilisation in those countries 
where a higher standard of development in these subjects 
has been attained. In this respect the work is mainly 
of a missionary character, for, as we are told on page 

343, ‘‘ that an example of atown whose domestic drainage 

is arranged on rational principles is not to be found in 

Italy,” and in consequence the arrangements described 

are mainly those in use in England and America. The 

published works of Buchan and Davies, as well as the 
technical journals of the plumbing trade, have been 
extensively used, the material having been selected with 
considerable care and judgment, with regard to the 
main purpose of the author—that of furnishing his 
countrymen with the means of judging how far their 
practice in house drainage differs from good modern 
examples in other countries, and of the methods best 
suited for correcting their acknowledged defects. In the 
second part of the volume the author reviews the history 
and development of sanitary legislation in England and 

America from the City of London Act of 1855 to the 

present time. The Italian law of 1888 is also given at 

length in such parts as refer particularly to domestic 
sanitation, and some of the provisions are criticised as 
being entirely at variance with the necessities of the case. 

Here, and in some other parts of the second section, the 

tone is somewhat controversial, but is none the less inter- 

esting on that account. According to the author, the 

Italian legislation is defective in so far that the powers of 

inspection and regulation under the law are entirely 

placed in the hands of medical officers, including all 
matters of house sanitation, which he considers are 
beyond medical competence, and belong more properly to 
the functions of the sanitary engineer, an opinion with 
which no doubt most of our readers will agree. The 
subject of the regulation, or, as it is somewhat grandilo- 
quently called, the moral elevating of plumbers, is very 
fully treated, and in this connection we find an American 
judicial decision, where a Russian plumber had been 
sentenced to imprisonment for practising his art without 
the certificate = an examining board in New York, which 
was confirmed by a majority of the Supreme Court when 
appealed against on the ground of the unconstitutional 
character of the statute, the judgments both for and 
against being given at length. The volume concludes 
with an examination of the municipal constitution of 

Greater New York, which contains some comments that 

would be thought to be rather hard if expressed in 

English. 


Transactions of the Institution of Mining and Metallurgy: 
Ninth Session, 1899-1901. Vol. viii. London: The Insti- 
tution of Mining and Metallurgy, Broad-street House, E..C. 
8vo., pp. vii. and 556. 

Tue present volume records a sustained progress in the 
achievement of one of the objects of the Institution of 
Mining and Metallurgy, that of the dissemination and 
advancement of knowledge associated with the arts of 
metalliferous mining and the winning of metals. The num- 
ber of papers contained in this volume is twenty-tive, the 
same as in vol. vii., but the number of pages has increased 
by 210, a liberality which hasapparently encouraged some 
of the authors to set forth their views with ungrudging 
exuberance both as to detail and general information ; but 
a furtherinducement for them to act in this praiseworthy 
manner is offered by an equal liberality displayed in the 
direction of illustrations, which, moreover, greatly enhance 
the value of the contributions concerned. Furthermore, 
any suitable method of illustration is laudably adopted, 
even printing in colour ; a geological map thus reproduced, 
so as to emphasise its importance we suppose, has wan- 
dered from its own into another department, and associated 
itself with some less assertive illustrations, but no doubt 
it will nevertheless be accessible to those wishing to con- 
sult it and who are not pressed for time. 

The communications contained in the volume relate to 
gold, platinum, silver, and copper mining, and the treatment 
of their ores; smelting, chlorination, cyaniding, amalga- 
mation, and telluride treatment receiving particular atten- 
tion, and there is even a smudge of coal in this volume. 

The geographical field from which material has been 
gathered is of the usual wide character. There are contri- 
butions from Brazil, British Columbia, British Guiana, 
Canada, China, Colorado, Mexico, Namaqualand, New Cale- 
donia, New Zealand, Russia, and Western Australia. 
Some of the communications may almost be regarded as 
treatises ; such are Mr. James Douglas’ paper on ‘“ Bes- 
semerising Copper Matte,” Mr. T. A. Rickards’ paper on 
“ Cripple Creek Goldfield,” the paper of Messrs. Morrison 
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and Bremner on “ The Gravitation Stamp,” Mr. Hahn’s 
paper on ‘“* Silver Smelting in Mexico,” and Mr. Power's 

aper on “ New Caledonia.” In all cases the discussions 
that follow the reading of the pa ers are printed, and being 
generally of a highly practical character, make a valuable 
addition to the information furnished. A specially note- 
worthy improvement is the index, which in the volumes 
hitherto published has left much to be desired. The vol- 
ume, in fact, reflects credit on the editors, Mr. Claudet 
and Mr. Warnford Lock. 


La Théorie des Ions et VElectrolyse. 
Paris: G. Carré and C. Naud. 1901. 

Tur author’s name is well known among chemists as a 
member of their body who has devoted particular atten- 
tion to the devising of methods of analysis by electro- 
lysis. | The processes original with M. Hollard are 
worthily distinguished from some equally well-sponsored 
by their eminent practicability. Seeing that the best prac- 
tician is he who reasons best about his practice, it is in 
no way surprising that the originator of these acceptable 
procedures should possess and exhibit a lively interest in 
the mechanism of electrolysis at large. 

There is need for a book of this sort, giving a clear state- 
ment of modern views as to the nature of electrolysis, 
as to the nature of an electrolyte, and as to the means of 
computing the energy involved in a given act of electro- 
lytic resolution. For many it is necessary that the book, 
to be useful, shall avoid all but very simple mathematical 
expressions. It is not to be denied that full knowledge 
and easy handling of mathematical methods is a great 
aid to the study of all physical science, and is specially 
valuable in this, which is the borderland between chemistry 
and physics ; but it cannot be asserted that every chemist 
who wishes to know what is current thought on these 
topics is sufficiently equipped with the weapons of the 
mathematician. Those who have studied his difficult 
and complex science will be least disposed to blame him 
if he admits some lack of facility in another branch, the 
very genius of which is a to his own. Thus it 
comes about that he will weleome an exposition of 
physical theory couched, as far as may be, in words 
rather than in symbols. 

The presentation of the ionic hypothesis in M. Hollard’s 
work fulfils these conditions. There are plenty of symbols, 
but they need not alarm the most timorous. The ideas 
which are thus expressed are also clothed in clear and 
exact words. Occasionally there may appear a gap in 
the reasoning which might be bridged by a short verbal 
explanation, but the gaps are short, and the bridging may be 
done by the reader’s intelligent efforts. The book is purely 
expository ; itis in no way critical, and we may assume 
that the author’s adhesion to the hypothesis which he 
expounds is unqualified. Among thinkers in this country 
the ionic hypothesis is accepted with more reserve; but 
their interest in the grounds of the belief is not less keen 
than that of convinced disciples. We welcome the book 
and urge its translation; a subject of some difficulty and 
dispute is best read in one’s own tongue, unless one is 
truly polyglot. To be moderately polyglot, i.c., to know 
several languages inexactly, is useless. 


Experimental Engineering. Vol. II.: Testing of Materials of 
Construction. By W. C. PorppLewELy. 404 pages, 193 
diagrams, The Scientific Publishing Company, Man- 
chester. 

Tuts is the sequel to a book upon the testing of engines 

and boilers by Professor Pullen, which was recently 

noticed in these columns. The present volume deals 
with the mechanical testing in tension, thrust, bending, 
and torsion, of the metals, timber, brick, stone, mortar, 
and cement. A chapter is also given to the testing of 
“hardness.” The descriptions given of English-made 
testing machines are very full, and a great deal of useful 
information is afforded respecting the best methods of 
making tests and the manipulation of the machines and 
instruments. Much attention is paid to the forms of 
grip used, and also to the results of varying the shape of 
test bar. A good many autographic records and numeri- 
cal tables of results of actual tests are used to illustrate 
the behaviour of metals under test. Smithy tests are 
also described at considerable length, and the book is 
altogether well filled with useful practical information 
about the mechanical qualities of materials and the ways 
and means of obtaining a knowledge of them. Parts of the 
book are devoted to the mathematical theory of stress 
and strain. These might have been mostly omitted with 
advantage, as this subject is not relevant to the main 
purpose of the book, and as the treatment given to it is 
necessarily elementary and imperfect. Except when 
dealing directly with matters of observation and manipula- 
tion, Mr. Popplewell is neither lucid nor very accurate in 
his modes of expressing himself. His work is also very 
much wanting in detail of the American and Continental 
testing machines which he mentions, usually with 
approval, More space devoted to these would have con- 
siderably enhanced the interest and value of his book. 

So far as its leading purpose is concerned, however, it 

can be heartily recommended as one likely to promote 

knowledge of an important department of scientific 
engineering. 


Concurso para la Presentacion de Proyectos de Trenceso de 
Dragado, Minister of Public Works of the Argentine 
Republic. 1900. 

Tue Government of the Argentine Republic having 

decided to improve the navigation in their State, offered 

premiums for the construction of dredgers and their 
accessories intended for deepening the channels of the 
estuary and rivers. The conditions of this competition 
were printed and distributed in 1899. The book now under 
notice contains all the particulars of the competition, the 
naines of the firms who responded to the invitation, with 
full copies of their specifications, and particulars of the 
vessels and machinery, with forty-two plates of illustra- 
tions. The report is printed in Spanish and the specifica- 
tions in French. The main requirements of the competi- 


tion were that the dredgers should be constructed for 
either bucket or suction dredging in a depth of 33ft., 
and be capable of raising and delivering not less than 
from 650 to 2000 cubic yards an hour, and be able to steam 
at the rate of 11 miles an hour. Five tenders were sent 
in, of which three were by English firms—Simons and Co., 
and Lobnitz and Co., of Renfrew; and Gwynne and 
Co., of London. The other two firms were Dutch and 
French. The whole of the premiums were awarded to 
the two last firms; Conrad and Co., of Harlem, obtain- 
ing three first and two second premiums; and Sastre, 
Sons, and Co., of Lyons, two first and three second pre- 
miums. There were five types of machines specified, for 
which the first premium awarded was 2000 dols., and the 
second 500 dols. 


IMPROVEMENTS IN THE VENTILATION OF THE 
LAW COURTS. 

A FEW years ago complaints about the bad ventilation of 
the Royal Courts of Justice were both frequent and emphatic, 
the air not only being vitiated to an oppressive degree, but 
combined with cold draughts or over-heating, according to 
the season of the year; many of the engineering pro- 
fession, whose business necessitated their spending sultry or 
influenza-contracting hours within the legal sanctuaries of 
Fleet-street, have had reason to endorse these complaints 
with no uncertain voice. If there is any place where a 
witness must keep his head clear, a barrister retain his voice 
and lung power, and a judge weigh evidence with an impartial 
brain, it is in these Courts, and an atmosphere composed of 
the exhalations of a steaming crowd, and warmed up to the 
temperature we experienced in the streets of London last 
summer, is anything but a happy medium in which to settle 
the affairs of litigants. All this has now been very satis- 
factorily changed, and an outline of how the improvement 
has been accomplished will no doubt be interesting to many 
of our readers. 

About two years ago Mr. J. B. Westcott, surveyor, of H.M. 
Office of Works, took the whole matter in hand energetically, 
and the improvement which he has put into operative effect, 
with the present satisfactory results, were carried out under 
the supervision of Mr. H. A. McFerran, the engineer at the 
Courts. 

The arrangement possibly may not as yet be said to have 
entirely reached perfection; but at any rate the results 
obtained, as compared with the comparatively small extra 
expenditure incurred, and the better utilisation of many of 
the existing appliances, are most satisfactory. The regula- 
tion of the heating and cooling, and of the volume of the air 
supplied to each Court is now not only under complete 
control, but the results show a marked economy in regard to 
fuel, the coal consumption now being about 16 tons per week 
less than formerly. The fluctuating conditions under which 
the ventilation of a building such as the Royal Courts of 
Justice must necessarily be carried out, require that the 
apparatus employed can be quickly and conveniently adjusted 
to meet the frequently changing conditions, such as crowded 
or comparatively empty Courts, variations of summer and 
winter temperatures, resistances due to wind pressures, with 
their accompanying reversals of the flow of air to and from 
the Court, fog and frosty atmosphere; and, in addition, the 
particular requirements of the different judges, which may 
at any time, and on short notice, necessitate modifications in 
the working of the ventilating apparatus in any single Court 
without any change being made in the others. 

The basis of the improvements now in operation is that a 
volume of 1800 cubic feet per hour of pure air—heated or 
cooled according to circumstances—at a temperature of 
62 deg. Fah., shall, under all circumstances, be uniformly 
supplied for each person in the Court, when it is full, 
and without producing internal draughts within the Court. 
The loftiness and cubic capacity of the Courts accentuate the 
difficulties of carrying these conditions to a successful result. 
In the original arrangement of the ventilating system 
employed the air supply to the Courts was drawn from the 
open court-yards through a cleansing spray and a series of 
warming or cooling coils, which were used according to 
atmospheric requirements; this part of the system is 
still employed. The air thus supplied entered the lower 
part of the Courts, and the vitiated atmosphere was intended 
to rise through openings in the ceiling, and finally escape by 
lattice openings in the extraction towers provided for the 
purpose, its ascent and exit being assisted by steam coils 
placed in the towers, which were intended to overcome 
any back draught that could arise from external conditions, 
such as strong and varying winds. In theory this was quite 
right, but in practice these steam coils were not only a source 
of considerable trouble, but had the reprehensible habit of 


frequently letting the air go down through them in the wrong 


It was therefore necessary that both the inflowing and out- 
going air should not have to be politely requested to come in 
and go out with a due consideration for the feelings of the 
users, but that it should be compelled to do so under all 
circumstances, and that the compulsion should be of a 
definite kind, and at the same time easily adjustable in force, 
heat being added or substracted in the process, according to 
the season. It was also necessary that this should be accom- 
plished without any radical changes in the buildings. It is 
obvious that the required volume of air could easily be forced 
through the Courts by either the plenum or extraction system, 
but either of these if used alone would involve objectionable 
currents through the doorways and other openings. It was 
therefore decided to keep the air within the Courts as 
nearly as possible in an equilibrium as regards pressure, 
relatively to the outside atmosphere, the expulsion of the 
vitiated air through the extraction towers being regulated 
so that the volume théreby drawn out of the Courts 
would be neither more nor less than the equivalent of 
the volume of purified warmed or cooled air forced in 
on the plenum side. This has been done by placing fans in 
the extraction ducts, and inserting their discharge pipes into 
the towers, the fans being driven electrically, and convenient 
resistances provided to vary the speed, these discharging fans 
thus taking the place of the steam coilshitherto used. While 
it was evident that the only trustworthy method of accomplish- 
ing the required result was by the employment of fans, one of 
the troubles common to their employment when dealing 
with the ventilation of public buildings, has been the noise 
or humming which they emit, and it is not uncommon in 
churches to have a continuous monotone organ accompani- 
ment of this nature, and the more rapidly the fan is driven 
the greater the tendency to this prolonged note. It was 
necessary, therefore, to adopt a type of fan which, while being 
capable of giving the necessary discharge under the fluctuat- 
ing conditions of wind influence, would run slowly, silently, 
and occupy little room, the space available in the passages 
being limited ; and also that the revolution of the motors 
should be capable of easy regulation to suit the varying 
requirements of each Court. 

After careful investigation, Davidson’s recently patented 
‘Sirocco ” fans were adopted, as best for fulfilling these con- 
ditions, as well as for combining therewith economy in 
driving power—a matter of serious consideration, since the 
currents for operating the fans have either to be derived from 
the dynamos in the basement of the building, or obtained 
from the public supply by meter. The following table gives a 
list of the various Courts in the building, the maximum 
number of persons in each for whom accommodation is pro- 
vided, and measurement in cubic feet of each Court requiring 
to be supplied with air in pure condition, and at uniform 
temperature, as also the volume of air admitted and extracted 
from each Court per hour :— 

Number of 


Volume of air 
ee. Approximate moved by the 
te contents of fans through 
sovidell: no each Courtin each Court per 

cubic feet. hour in 

King’s Bench, No.1 .. 
127 .. .. 70,000 . 286,220 
127 70,000 . 236,220 
129 58,000. 239,940 
112 50,000 . 208,320 
110 50,000. 204 600 

Chancery Court, No.1 .. .. 112 .. 56,000 . 208,320 
48,000 . 197,160 
Lord Chancellors .. .. .. 114 . 60,000 . 212,040 
Probate and Divorce, No.1 .. 112 . 70.000 . 208,320 
” . 70,000 . 208,320 
Totals .. 2338 .. 1,177,000 . .. 4,348,680 


As will be seen from the above tabulated statement, the 
total space ventilated and heated or cooled is 1,177,000 cubic 
feet, with accommodation for 2338 persons, and the volume 
of air dealt with by fans, heaters, and coolers reaches nearly 
44 millions of cubic feet per hour. In the largest Court, 
viz., that of the Lord Chief Justice, which has seating 
accommodation for 241 persons, and contains 90,000 cubic 
feet, about 448,260 cubic feet of air are supplied per hour, 
and, except in an extreme case, such as on Wednesday, the 
25th July, 1900, when the outside temperature rose to 99 deg. 
Fah., the temperature within the Court has been maintained 
at from 60 to 65 deg. Fah., with purified air equally 
distributed through the Court, without appreciable draughts 
from doorways or windows. 

Annexed are temperature charts] of the Lord Chief 
Justice’s Court for the two days of last year when extreme 
limits of cold and heat respec- 
tively were reached, viz., 


AM. Noon PM. AM Noon 
008 February Ih and July 25th. 
The fans employed are of 
95} 7 NY two sizes, viz., 25in. and 30in. 
N diameter. Some of them are 
4 ad 0 7 direct coupled to, and others 
6 B a rope-driven from, electric mo- 
tors, and several Courts are 
78 251 a connected up to each fan, ac- 
Faure cording to the arrangement of 
the extraction duct. The 25in. 
65} 63 fans are driven at 300 revolu- 
6é 601 tions, and discharge 8000 cubic 
je a feet at a lineal velocity of 
xy aa 3000ft. per minute, against a 
50 50 back-pressure in the extraction 
45) towers of about  three-six- 
“ ‘i teenths of an inch of water, 
J this resistance rising to three- 
35 eighths of an inch in stormy 
301 30. | weather. In the extraction 
ors a a Ee ducts a vacuum of a quarter of 
| an inch is usually maintained, 
20 = and for the above duty the 


LORD CHIEF JUSTICE’S COURT—TEMPERATURE CHARTS 


direction, especially in extra warm weather, and thus adding 
a few additional degrees of heat to the already over-heated 
atmosphere in the Courts. The ability of the steam coils to 
draw off the foul air was thus—and especially when most 
required to act efficiently—in the inverse ratio of the condi- 
tions of demand, and strong air currents were created within 
the Courts, much to the discomfort of its occupants. 


fan absorbs about 2 E.H.P. 
The 30in. fans are driven at 
250 revolutions, discharge 
12,000 cubic feet per minute under similar conditions, and 
absorb 3 E.H.P. In practical operation these fans all work 
silently. The ventilation of three of the Courts was com- 
pleted in 1899, and the result was considered so satisfactory 
that H.M. Office of Works decided to carry out the arrange- 
ment throughout the whole building, which has since been 
done, 
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HOPWUOD 


AND MARSHALL WINDING GEAR 


(For description see page 366) 


a device has recently been patented, by which drums of 
any length may be used without any fear of the rope 
overlapping or angling. Messsrs. Marshall and Hopwood 
are the inventors; they place the axis of the wind- 
ing drum or drums in a position at right angles to the 
axis of the head-gear pulleys, and horizontal guide pulleys 
are provided to direct the winding rope to and from the 
head-gear pulleys, each of these pulleys has a groove in 
a plane tangential to the periphery of the drum or drums. 
The guide pulleys are mounted on carriages running on 
rails fixed parallel to the axis of the drums, and by suit- 
able gearing the guide pulleys and carriages are made to 
travel on the tracks in front of the drums at a rate con- 
trolled by the revolutions of the drums, so that the rope 
is taken off from or fed onto the drum or drums at 
proper intervals, and when passing off or on the drums is 
caused by the guide pulleys to travel in a direct line to or 
from the head-gear pulleys. 

A plant of this description is illustrated above; the 
drums are mounted on the same shaft, so that in turning 
in the same direction one winds the rope on while the 
other unwinds it ; the guide pulleys and trucks are accord- 
ingly arranged at different levels, and are drawn along by 
nut-and-screw spindles driven by gear from the drum 
thaft direct in such a way that when one moves forward 
the other moves backward to a corresponding extent 
but both guide the rope straight in the direction of the 
head-gear pulleys either from the head-gear pulley and 
rope wheel on to the drum so as to prevent any over- 
lapping, or from the drum to the rope wheel and head- 
gear pulley so as to avoid angling. In winding the 
following is the course of the rope: it bends vertically over 
the head-gear pulley and again vertically under the rope 
wheel, then Aire partly round the guiding 
pulley, finally vertically on the drum, being subjected to 
the same flexures in the reverse order during unwinding. 
Many mining engineers disapprove of the manifold 
bendings of the rope incident to this, the Whiting, and 
similar systems. Two drums are not necessary in the 
Marshall and Hopwood arrangement, but one drum may 
be used with one rope winding on whilst the other 
unwinds, and the guide pulleys and trucks may be tra- 
versed either by a nut-and-screw spindle driven as shown 
in the figure, or by endless chain or other gear from the 
drum—the mode of traversing, in fact, a be adapted 
to suit conditions. For a plant designed to wind 4} tons 
6000ft., Marshall and Hopwood, we are informed by Mr. 
Marshall intend using a drum 14ft. diameter and 31ft. 
long, and a rope 2}in. in diameter, with safety factor 
taken at seven; the rate of winding is to be 30ft. a se- 
cond, and the estimated horse-power required is 1300 
indicated. The guide pulleys will be ft. in diameter, and 
the track 4ft. gauge, the traversing is to be effected by a 
haulage rope and pulleys worked by an inclined shaft and 
bevel gear from the drum shaft. 

In yet another scheme it is proposed to overcome the 
overlapping and angling difficulty by traversing the 
drum alone, a sort of compromise between Marshall and 
Hopwood’s arrangement and that of Mr. Morgans. 


Tue mines of Lake Superior lie from 15 to 100 
miles from the lake ports, and eight railways, built almost 
exclusively for this trade and cquipped with heavy rolling stock, 
are occupied in conveying the ore to the ships, It is said that over 
£60,000, 
ores, 


is invested in railways, vesséls, &c., for moving these 


YARROW AND. CO.’S NEW SHIPYARD, POPLAR. | 


As we were unable in the brief description we gave in our | 
last issue of the new works of Yarrow and Co., at Poplar, to | 
give more than a mere reference to the plan of the shipyard 
attached to and included in them, we think that as some of 
the latest improvements in carrying on the work of putting 
light-draught vessels together are adopted in this yard, it will 
be interesting to many of our readers if we briefly describe 
them. 

It will be seen from the plan of the yard referred to, that 
Yarrow and Co. have been so fortunate as to obtain a site 
which will cnable them to arrange their shipbuilding slips 
at right angles to the run of the river and so launch their 
vessels squarely into it. The present length of each of the 
slips is about 300ft., and in the aggregate there is sufficient 
slip room to lay down twelve destroyers simultaneously, 
or double that number of torpedo boats. 

To ensure greater despatch and better workmanship, 
electrical and compressed air power are supplied all along the 
foreshore of the yard, and can be carried on board the 
vessels under construction, so that either electric or pneu- 
matic tools can be brought into use. Lifting tackle is 
provided in connection with all boats building in such a way 
that the engines and boilers for them—previously entirely 
erected in the shops—can be put on board complete, thus 
avoiding their being taken to pieces to lessen their weight, as 
the boats are as a rule completely finished before launching, 
steam being sometimes got up on board before they are put 
in the water ready for the vessel to proceed at once on her 
trial trip. 

The shell plates of such vessels as are built in the yard 
being thin and light, and their edges easily damaged when 
chain slings are used, are here lifted out of the barges—bring- 
ing them alongside the works—and deposited where wanted 


Cruisers and Battleships Built and Building with Yarrow Boilers. 


Type of vessel. Built or building. Name. LEP. 
For the Dutch Navy. 

Cruiser .. .. Built Holland 10,000* 

<a Utrecht 10,000+ 

Noord Brabant -. 10,000t 
Ironclad Building Koningin Regentes .. 6,000t 

De Ruyter 6,000 


(not yet named) 6,000 
For the Swedish Navy. 
Built .. Psilander 4,500+ 


Cruiser 
.. Class Uzzla 4,500 
Armour clad Building .. Dristigheten 6,000 
Cruiser .. Being designed «. 12,000¢ 

For the Austrian Navy. 
Cruiser .. .. Built .. Zenta  7,800t 
.. Aspern . 7,300t 
= (not yet named) -. 7,800 
Building .. ” ” 18,000 
For the Portuguese Navy. 


Built by Armstrong, Mitchell, and Co., Limited. 
iser .. .. Built .. Don Carlos I. 12,500¢ 
For the Norwegian Navy. 

Now completing by Armstrong, Mitchell, and Co., Limited. 
Ironclad .. .. Building .. Norge -- 4,500¢ 

REMARKS :— 

* 7500 H.P. Yarrow boilers and 2500 H.P. cylindrical boilers. 

t All Yarrow boilers. 

t All Yarrow boilers. Trials finished. 

§ All Yarrow boilers. On the point of trial. 

The vessels now in hand in Yarrow and Co.’s new shipyard 
include two 31-knot destroyers for the Japanese Govern- 
ment; two shallow-draught twin-serew gunboats for the 


by means of electro-magnets, thus doing away with the usual 
hand work required in slinging. 

In bending the angle bars to form the frames of vessels, 
oil furnaces are used instead of those fed with coal, as a 
more uniform heat is thereby obtained throughout a long 
bar, and the quality of the steel isnot impaired in the same way 
as when coal is used. The new smith’s shop being larger 
and having more powerful hammers placed in it than at the 
old works, Yarrow and Co. are now in a position to do the 
heavy forging of stern posts, rudder frames, &c., themselves. 
In painting their vessels a pneumatic painter, which ejects a 
fine spray of paint by means of compressed air, is used to 
cover the large surfaces of the hulls. 

A locomotive steam crane runs all round the yard and 
through the shops down to the jetties—shown in plan—the 
transport of material, &c.,~being effected, it will be noted, 
without the use of turntables, which are a constant source of 
trouble and expense, involving additional hand labour. Provi- 
sion is also made for laying as many as three vessels along- 
side the yard in mud beds preparec for the purpose; the 
vessels while so lying being sheltered by jetties on either side 
of them; a flying gangway being provided from the shore to 
the boats. 

In our notice of the new Yarrow works in our previous 
issue, we incidentally mentioned that a special hydraulic plant 
has been provided for the construction of the now well-known 
Yarrow water-tube boiler. As the Boiler Commission is 
now engrossing much public attention and this boiler is in- 
creasingly gaining in favour, especially abroad, it may be 
interesting to our readers to be correctly informed to what 
an extent it has been adopted in foreign navies, in the larger 
class of warships, leaving out of count such vessels as de- 
stroyers, torpedo boats, and the smaller class of craft. In 


bed following tabulated form we give a list of the vessels 
tte 


British Government; three first-class torpedo boats for the 
| Dutch navy; and several single-screw steam launches, all of 

which vessels are to be fitted with the builders’ type of water- 
| tube boilers. A number of these boilers is also in course of 
| construction for the Russian Government. 


GLascow UNIVERSITY ENGINEERING Soctety.—A visit is to be 
paid by the members of this Society to London from Tuesday, 
April 16th to Saturday, April 20th. A very attractive programme 
of visits to works and places of interest has been prepared by 
Messrs. S. Blackley and F. Craig, hon. secs. 

THE INSTITUTION OF JUNIOR ENGINEERS.—The fifth lecture of 
the course on ‘‘ Works Management” was delivered by Mr. A. H. 
Barker, Wh.Sc., B.A., B.Sc., at the Westminster Palace Hotel, 
on the 3rd April, the chairman of the Institution, Mr. Percival 
Marshall, presiding. The method of calculating piecework prices 
was considered, figures relating to the product of lathes, shaping, 
and other machines, being given, and diagrams were exhibited 
embodying results from actual practice. The necessity of exact 
records being kept relating to each process of a job was urged. 
Time-sheets and books were described, and the system of keeping 
them dealt with in detail. Reference was made to the advantages 
to be derived from a special rate-fixing department, where devices 
could be submitted for executing standard jobs in the most 
expeditious manner in the works proper. The premium system 
was further alluded to, and the lecturer proceeded to the question 
of cost keeping, the respective operations of the estimating and 
costs office being traversed, including tabulating, book-keeping, 
indexing, &c. Considerations with respect to invoices in both 
directions were entered into, and systematic methods for the 
avoidance of errors, and of unbusiness-like occurrences in connec- 
tion therewith, were indicated. Various questions were put at the 
close of the lecture, and the proceedings terminated with the 
announcement that the ensuing meeting would be held on April 
12th, when a paper on “‘Iron-lined Tunnelling Construction ” 
would be read b Mtr. A. W. Manton, M. Inst. C.E., and that the 
final lecture of the course would be given on 25th April. 
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PRIME MOVERS AT THE PARIS EXHIBITION. 
No. XXIV, 
FRANCO-TOSI ENGJNES, 
Last year we mentioned the engines of the Franco- 
Tosi Company, of Legnano, near Milan, as among the 
best in design and in workmanship to be seen at the 


no trouble is experienced in keeping all four faces steam- 
tight. 

Cams and hardened steel rollers give motion to all the 
valves of these three larger cylinders, as also to the 
exhaust valves of the first cylinder. This cam gear is 
seen both on the left and on the right hand of Fig. 3. 
Fig. 3 also shows the trip gear for the high-pressure 
admission valves. Each is operated by an excentric, the 
disengagement being modified by an oscillation taken off 
the exhaust cam by the linkage seen in Fig. 3. This 
oscillation is transmitted through a short rocking lever 
fulerummed on the pin p, which is shifted by the 
governor when the speed changes. The above cam 
oscillation is communicated by the rod C to the pin 6 of the 
bell crank B, whose centre ¢ is oscillated by the excen- 


shows that each piston is cast solid in one piece, and 
that each is packed by a single ring. This ring is made 
in halves, and is pressed outwards % flat internal springs 
not shown in the drawing, these being adjusted by screws. 
The guide bars are one-sided. The cranks and shaft are 
of forged steel. The governor, seen in Fig. 1, is a high- 
| speed Porter with adjustable balance weight on a lever, 


tric rod E along a circular are centred at the fixed pin f, 


which pin f is also the fulcrum of the valve-lifting lever. 
The engaging upper surface of the toe of this lever is 
hollowed concentrically with e when in contact with the 
tripping end plate of the bell-crank pallet B, this end plate 
being also curved to the same centre, so that the two bear 
close on each other over a large contact surface. The 
tripping edge of the pallet B follows one or other four- 
sided curve, the contour of which is varied, accord- 


tf 


ing to the position of the governor. The motions along 
the two nearly vertical sides of each such curve are 
entirely derived from the excentric rod E, the pin b 
getting almost no motion from the cam during these 

riods of the revolution, and the crank therefore being 
orced to swing round 6 as a nearly fixed point. On the 
down stroke this swing round b draws the pallet inwards 


so as to lead to the disengagement of the valve lever. 


The fact that b remains nearly fixed during this sliding 


Fig 1—FOUR-CYLINDER TRIPLE-EXPANSION ENGINE 


Paris Exhibition. Press of other matter has until now 
prevented our publishing full illustrations of this excellent 
steam plant. The horizontal four-cylinder triple-expan- 
sion engine of 1200 normal horse-power is shown in this 
day’s issue in outside plan and side elevation in Figs. 1 
and 2. For various particulars of this and the vertical 
engines, which we do not need to repeat here, we refer 
our readers to our articlefpublished ath June of last year. 


of the pallet over the toe-plate means dynamically that 
the drag or frictional resistance to this sliding during the 
disengaging period of the revolution produces no re- 
action, or very little, upon the governor. Such reaction, 
when appreciable, of course interferes with the exact 
attainment of the cut off aimed at. The subsequent 
motion given to b by C locates the upstroke of the pallet, 
so that its edge stands clear of the toe-plate of the lever, 
and lifts over it without rubbing on its edge. Along the 
top side of the quadrilateral path of the pallet edge, the 
outward motion, which brings the pallet once more into 
working position over the toe-plate, takes place while e 
is comparatively motionless, and this outward motion is 
thus almost wholly due to the motion of b. Thus, the 


by which the speed may be varied through a considerable 
end of the lever may and does stand close up to the pallet 


range. The normal speed is 107 revolutions per minute, 
and this gives a linear piston speed of 850ft. per minute. | during this motion; the consequence being that contact 
The air pumps, which are duplicated and driven by a/| between pallet and lever begins almost immediately after 


the commencement of the downstroke. This results in 
the contact being effected at low velocity, and with 
minimum of shock and noise. It also gives the advan- 
tage that the whole, or nearly the whole, of the down- 


side lever and connecting-rod from the main crank shaft, 
are without suction valves, a plan adopted by many con- 
tinental engineers as giving a higher vacuum, the resist- 
ance due to lifting these, valves being eliminated. In 
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In that notice it was stated in error that the total normal , 
ratio of expansion in the horizontal engine was 14. This | 
ought to have been 27, in which figure allowance is made | 
or clearances. Also the high-pressure cut-off gear 
carries the cut-off to as high a grade as 70 per cent. of | 
the stroke, instead of 40 _ cent. as the writer had been | 
then mistakenly informed. The supply of: oil to each of | 
= six small lubricating pumps is regulated by a separate 
and cock, so that no excess of oil to any part need be | 
permitted. We learn that the steam consumption of | 
11}1b. per horse- loned ‘the | 
0+ per horse-power hour mentioned in the above 
article is well authenticated. — 
Fig. 3 gives a cross section through high-pressure and 
niddle-pressure cylinders. Fig. 4, page 371, is a longi- 
ag section through the high-pressure and one of the 
low-pressuftcylinders, and through the air pumps. 
Pris high-pressure cylinder has 525 mm, diameter, the 
ntermediate-pressure 825 mm., and each of the two low- 
Pressure 975 mm. The stroke is 1200 mm. Fig. 4 | 


Swan Enc. 
Fig. 2—TRIPLE-EXPANSION ENGINE 


the plan, Fig. 1, is seen a small vertical high-speed starting , stroke is utilised for giving motion to the lever. The 
engine placed alongside the fly-wheel, and geared to it by interesting nature of the valve gear and of the four-seated 
worm and spur gear. | valves make the design of this engine well worth careful 
The high-pressure cylinder, as seen in Figs. 8 and 4, is study. 
designed for use with superheated steam, aitl ough such Figs. 5, 6, and 7, page 368, give outside front and end ele- 
steam was not available at the Exhibition. Both admis- vationsand plan of the 800 horse-power vertical quadruple- 
sion and exhaust valves of this cylinder are double-beat | expansion engine. Figs. 8 and 9 are sectional elevations 
lift valves. In the other three cylinders of the engine | of the same engine. The four cylinders are arranged 
lift valves are also used, but each of them closes upon | tandem in pairs over two cranks.’ Their diameters are 
four seats. These four-seated valves are shown on the | 875, 525, 675, and 1000mm. The stroke is 650 mm., and 
left-hand of Fig. 3, and on the right-hand of Fig. 4. | the speed 160 revolutions per minute. The linear piston 
They give very full passage and quick opening and closing | speed is thus 104m. = 3841ft. per minute. All the 
of the ports. Only one other engine exhibited at Paris, | cylinders are steam-jacketed on sides and covers, except 
namely, the Sulzer engine, was provided with similar | the first, which is intended to be used with superheated 
valves. Each valve is cast in one piece. The lower pair steam. Piston valves are used throughout. The high- 
of seats is somewhat less in size than the upper pair; | pressure cylinder has a cut-off piston valve inside the 
but as in each-pair the two diameters are almost equal, | main valve and driven by an excentric on the shaft 
the whole valve is as nearly in equilibrium as in the | governor, as shown in Fig. 8. This governor has part of 
ordinary design of double-seated valve. It is stated that | its centrifugal-:mass composed of liquid—of glycerine, in 


| 
| | 
| 
| 
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rings pushed out by flat internal springs of the same | Fig. 12 a vertical longitudinal section through cyli 

pattern as used in the horizontal engine. The cranks | crank shaft of a onal high-speed engine pap na age 
are at right angles. Figs. 6 and 8 show the single-acting | 250 mm. and speed of 325 revolutions per minute, Its 
feature most worthy of notice is its well-designed stiff 
frame. It is unenclosed round the guides and crosshead. 
It is a compound “= with cylinders of 225 mm. and 
325 mm. diameter. These are cast in one piece, and the 


fact. The speed of the governor may be changed 
throughout a certain range, even while the engine is 
running, by forcing glycerine into the fly-weights by a 


; 

WAZ 


i Fig. 3 


Fig. 12 


engine is double-acting in both cylinders. Neither is 
steam jacketed. The valves are balanced pistons. 


LABOUR TROUBLES. 


Tue Lancashire colliery engineers’ strike promises to 
collapse. Their demand for an eight-hour day was resisted, 
and the result, up to the close of the week, was the stoppage 
of a number of works and serious damage to the trade of 
Glasgow and the West of Scotland. The stoppage of coal 
supplies affected all the large ironworks in the Motherwell 
district, and it was estimated that 5000 hands were idle in 
consequence. Up to Saturday the Glasgow coal market was 
excited to a great extent, prices advancing from 1s. to 2s. 
On Saturday, at Hamilton, a mass meeting was held, and 
after a lengthy discussion it was resolved to resume work 
this week. The meeting further instructed their representa- 
tives to approach the employers and endeavour to arrange a 
settlement on the lines of a ten-hour day. It is now under- 
stood that this means a general collapse of the dispute all 
along the line. 

The Dewsbury colliers, to the number of 1000, came out on 
Saturday owing to a wages dispute. Ravenswharf and Dews- 
bury Moor pits are now idle. 

The Taff Vale Railway agitation did not find expression in 
public meetings on Sunday on account of the holidays. A 
private meeting was held at Abercynon, when it was resolved 
to strongly support the movement, which is said to be only 
deferred. Mr. Bell, M.P., at a large Swansea gathering on 
Friday referred to the high percentage of deaths amongst 
railwaymen on duty, and promised that every effort by 
legislation should be made to lessen it. 

The Clydach Vale dispute, which has for such a length of 
time interfered with the work of 3000 colliers, is now ina 
more hopeful condition. Two legal points have been hitherto 
the stumbling-block—first, the men claim compensation for 
loss of time owing to lack of timber; secondly, the com- 
pany refuses the wages for time worked because the men left 
without notice. The company now offers to leave these two 
points to be settled by a Court of law, and to allow the Board 
of Trade arbitrator to pronounce a verdict on all other 
subjects in dispute. 

The Midlothian strike is extending. Six hundred miners 
engaged by the Armiston Collieries, Midlothian, decided on 
Friday to accept the recommendation of the Federation, and 
stop work to enforce cheaper prices for coal for own consump- 
tion. Others are expected to follow. 

The Fife and Kinross Miners’ Association have decided to 
withdraw the warnings which had been issued relative to 
the closing of contracts, and the inauguration of a five days’ 
policy. 

The Cleveland furnacemen’s wages are to be reduced 21 per 
cent. under the sliding scale. 

A large and important meeting of quarrymen was held at 

Bethesda on Monday, numbers of strikers home for the 
holidays taking advantage of the opportunity to have a 
meeting. The result, after full discussion, was to decline 
Lord Penrhyn’s offer, “ and ao not opposed to arbitra- 
tion would not resume work.” The prospect now is regarded 
Fig. 6 as gloomy in the extreme, many expressing their resolution 
to ‘“ die rather than be treated as slaves.” 
The annual Council of the Artisans’ Union, Swansea, was 
air pump without suction valves and driven by a side | held on Saturday, when it was announced that the officials 
lever. of the Society were endowed with plenary powers to effect a 
Figs. 10 and 11, page 872, give outside elevations, and | settlement of the dispute at the Albion Steel Works. 


hand pump. The centrifugal mass is thus increased and 
the steady speed reduced. 
The pistons are steel forgings with cast iron packing 
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Fig. 4 


FRANCO-TOSL COMPANY LEGNANO, ENGINEERS 
(For description see page 369) 


PARIS EXHIBITION—FOUR-CYLINDER TRIPLE-EXPANSION 
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PARIS EXHIBITION-VERTICAL QUADRUPLE EXPANSION. ENGINE 


FRANCO-TOSI COMPANY, LEGNANO, ENGINEERS 
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Figs. 10 and 11—VERTICAL HIGH-SPEED ENGINE 


DOCKYARD NOTES. 


THE two new projected French battleships of 14,865 tons 


will be named Republique and Patrie. The selection of these | 


names—so we gather from a French newspaper—“ has been 
the cause of much careful thought, and may be regarded as a 
triumph of the purity of republican associations.” Over here 
the armour mn armament of French ships alone seem of 
importance; but some of our lively neighbours have been 
severely critical of recent battleships. The qualities of the 
ships r hes did not bother about, but names like Charlemagne, 
and Henri IV. stuck in the republican gullet, the more so 
when the names of Gambetta and Jules Ferry were used up 
for mere cruisers. This combination of naval architecture 
with the ethics of domestic politics is an interesting develop- 
ment. However, we grow“ little Englanders” who now and 
again rise up in perturbation lest French susceptibilities shall 
be hurt by the names of some of our warships. Our 
susceptibilities cannot get hurt in return at present—the old 
monitor Boule-dogue having disappeared from the French 
lists a good fifteen years ago. 


THE names of our new 18,000 tonners are not yet settled ; 
but it appears likely that one of them will be called Nelson. 


To return to the new French ships, the following particulars 
taken from the Naval and Military Record of April 4th will 
doubtless interest many of our readers :—‘‘ The main armour 
of the ship will consist of a complete steel belt 300 millimetres 
thick (nearly 12in.), a thin cuirasse of 80 millimetres 
nay 4 protecting the upper forward between-decks, a 

ower-deck cuirasse of 70 millimetres (2°7550in.), and an 
upper-deck cuirasse of 55 millimetres (2°1654in.). The 
principal guns will be protected by an armour of 320 
millimetres (12°599in.) in thickness, and the turrets of the 


average guns by a cuirasse 140 millimetres thick. Hach 
vessel will carry four guns of 305 millimetres (12in.), two in 
the forward and two in the aft turrets; eighteen guns of 
164°7 millimetres (6:3in.), distributed among the smaller 
towers and gun-holes; twenty-six guns of 47 millimetres 
(1°85in.), and two of 37 (1°45in.), besides five torpedo pro- 
jectors, two of which are submarine. We anxiously await 
further particulars about the ‘‘ gun-holes.” 


A NEW armoured cruiser and four small protected cruisers 
of the Gazelle type are to be or have just been laid down in 
Germany. 


THE Swedish corvette Balder has just left Portsmouth. 
When she reached Spithead she was announced in the local 
newspapers as the ‘‘ Norwegian ironclad, Bellida.” She came 
up harbour as the “‘ Argentine armoured cruiser, Sarmiento.” 
Gradually she became the ‘‘ Swedish cruiser Banger; ” she 
left as “‘ an old Swedish vessel, Balder.” Little wonder that 
Portsmouth now knows the Balder as the Balderdash. 


Tue French ironclad Requin, now reconstructing, has been 
given two short funnels, one abaft the other, instead of two 


abreast as she used to have. The new rig does not seem | f 


settled as yet, but it will probably be a pole rig, or nearly so. 
The big guns are in place, but not the six 4in. guns. The 
Henri IV. has now got her big guns mounted, and the after 
5:4in. turret in place ; the six battery guns are still lacking. 
The Jéna has been complete for some time. 


On trial recently the Jéna obtained the following results :— 


Nominal 1.H.P. Boilers lit. 1.H.P. Pat Time. 
attained. nots. Hours. 


She carries twenty Belleville boilers, and the maximum 
indicated horse-power as designed is 15,500, which is to give 
a speed of 18 knots. Full-speed trials have not yet come off, 
but there is no question as to their probable success. 


France has recently launched the Desaix. The plans 
current of this class are totally incorrect, being indeed the 
Jaurien de la Graviére with some imaginary armour added. 
The real Desaix carries four turrets, arranged in the charac- 
teristically French lozenge fashion, each with a pair of 6: 4in. 
guns. With the new Swedish cruiser design the Desaix 
class has the great advantage of being able to bring 75 per 
cent. of her armament end on or broadside, and never less 
than 50 per cent. on any position. 


Tue watchful care of our Admiralty is witnessed to at 
present by the despatch of a “ first-class armoured cruiser 
to the Mediterranean. The vessel selected is the Achilles. 
In the past she has flown at the rate of nearly nine knots. 


Tis week’s Le Yacht has a very good leading article on 
the British Navy and submarines. Our clever contemporary 
is disposed to twit our Admiralty upon its complete volte 
‘ace; but draws attention to the fact that just as France has 
arrived at the conclusion that the semi-submarine is the boat 
of the future, the British authorities plunge for the more or 
less discredited submarine proper. 


Caprain E. E. Braprorp, just appointed to the Majestic, 
is almost the youngest captain in the service. He serv 
four years in the Majestic as commander recently, and must 
know every inch of her as no one else can know. More than 


to any other officer probably, the British Navy is indebted to 


| him for its coaling-ship records, 
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RAILWAY MATTERS. 


Er@ureeN railway companies’ servants were killed and 
414 were injured during the first nine months of last year while 
coupling and uncoupling vehicles, 

In the annual railway coupling contest of Furness rail- 
way employés, which took place at Barrow on Bank Holiday, the 
winning competitor coupled and uncoupled twenty wagons in 
1 minute 28} seconds, 


Tue Grand Trunk Railroad announces that early in the 
coming summer a new fast express train will be put on to run 
between Chicago and New York, starting, in each direction, in the 
morning. East of Buffalo these trains will be run over the Lehigh 
Valley line. 

Tue Central Argentine Railway use a powder—manu- 
factured—which is believed to consist chietly of quebracho sawdust 
and probably potash. It is a powerful disincrustant, and they find 
that its nse enables engines to work longer without washing out, 
and that in some cases it reduces priming. 


Tue Southern Railways of Italy have placed an order 
for twelve express passenger locomotives of the 3/5 coupled com- 
pound type with A. Borsig, Tegel-Berlin. A number of six 
heavy freight locomotives for the same road is at present also in 
the course of construction at Mr. Borsig’s works at Tegel, 


Accorp1nG to the Berlin correspondent of the Standard, 
the Russian Chief Engineers for the construction of the Orenburg- 
Tashkend Railway have arrived at the former place. The laying 
of the line, which will be about 1600 versts long, will be com- 
menced from both ends, and will take four years to complete. 


A RECENT Spanish royal decree fixes the official time 
on all Spanish railroads, after January Ist, 1901, according to 
Greenwich meridian, instead of that of Madrid, as heretofore. 
The decree also designates the hours from noon until midnight by 
the numbers 13 to 24, and all time-tables and railroad clocks have 
been changed accordingly. = 

Tue work of tunnelling and constructing new lines for 

‘oods traffic at Crewe Station was advanced another stage last 
Friday, when the lines connecting the main lines to Manchester 
were completed. Manchester and Liverpool goods trains through 
Crewe are now able to pass under the station by tunnels without 
crossing the main passenger lines. 

Ir is announced that Signor Guisso, the new Italian 
Minister of Public Works, has decided that in all future contracts 
for the supply of rolling stock for the Italian railways greater pre- 
ference shall be given to the home industry than has hitherto been 
the case. The Government has appointed a technical commission, 
which is now investigating the question as to the capacities of the 
Italian works. 


Ir is announced that from May Ist the Metropolitan 
District Railway Company will introduce ‘‘reduced fares and season- 
ticket rates.” This means, it is understood, that fares will be 
reduced considerably on the route from the West End to the City, 
and to a less drastic extent in other directions. The rates of the 
first and second-class season tickets are also to be reduced, and 
third-class season tickets are to be introduced. 


Tue new electric light railway at Merthyr was opened 
on Saturday for passenger traffic. The lines communicate in two 
branches with Cefn Bridge and Dowlais. In the whole distance to 
Dowlais of one mile two furlongs there is a rise of 347ft., and in 
one part the grade is lft. in 11ft., consequently two brakesmen are 
continually employed between Dowlais and Pontmorlais Junction, 
Merthyr, in accordance with the stipulations of the Board of Trade 
inspector. 

Last Saturday night the Scotch express from Carlisle 
to London had a narrow escape from being wrecked at Carlisle 
owing to the presence at the former place of two light engines on 
the line. Fortunately, the drivers of the two light engines 
observed the head lights of the express, and seeing that a collision 
was inevitable set their engines in motion, and the driver of the 
express was enabled to pull up before a collision occurred. The 
pomp were unaware of the danger which had so narrowly 

en averted. 


Accorp1Ne to official Russian statistics, 54,000 kiloms., 
out of the total of 8870 kiloms., of the Siberian Railway have now 
been laid. The bridges constructed have a total length of 
48 kiloms.; those over the Yenissei alone being nearly 900 metres 
in length. The journey from Europe to Vladivostok, by rail and 
steamers, now takes eighteen days. Quick trains run from Moscow 
as far as Irkutsk once a week, taking nine days for the whole 
distance. It is possible now to reach Vladivostok from London, 
through Siberia, within 24 or 25 days. 

A summary of accidents and. casualties which have 
been reported to the Board of Trade as having occurred upon the 
railways in the United Kingdom during the nine months ending 
September 30th, 1900, has just been issued. It appears that 
accidents to trains, rolling stock, permanent way, &c., caused the 


NOTES AND MEMORANDA. 


Ar the McGill University, Montreal, there have 
recently been installed two large electric furnaces, taking a current 
of 100 ampéres at 110 volts, 


EXPERIMENTS are being carried out with the object of 
illuminating the Falls of Niagara by electric search-lights during 
the forthcoming summer. 


Wrretess telegraph stations are to be erected at 
different points on the Atlantic coast of America for use in 
signalling to and from incoming vessels, 


THE annual show of the Royal Agricultural Society 
will be held in Carlisle next year. An effort was made to induce 
the Society to hold the show at Blackpool, but at the monthly 
meeting of the Council held recently the claims of Carlisle were 
considered the stronger. 


A TELEGRAM from Constantinople states that the Porte, 
in its capacity as territorial Power, has decided to institute pro- 
ceedings against the Suez Canal Company before the Egyptian 
Mixed Tribunal, on account of the duty of ten francs per head 
levied on Turkish troops passing through the canal, 


THE Metropolitan Water and Sewerage Board Act has 
been passed by the Legislature of Massachusetts, and was signed by 
the Governor on March 20th. It abolishes the Metropolitan Water 
Board and the Board of Metropolitan Sewerage Commissioners, and 
transfers their powers and duties to the new Commission. 


Arter the satisfactory experience obtained with the 
underground telegraph line between London and Birmingham, the 
Postmaster-General feels justified in extending the underground 
system, and will lay an underground section from Preston north- 
wards, where the existing overhead lines are much exposed to 
storms. 


EXTENSIVE asphalt and petroleum beds are said to have 
been discovered in the district of Coalzocoalcos, in the state of Vera 
Cruz, Mexico, There appears to be no doubt of their immense 
extent and value. American exploiters and workmen have already 
started from New Orleans and Galveston for the field of the dis- 
covery. 


Tue Customs returns relating to the trade of the port 
of Plymouth during the past month show an increase of about 
10,060 tons on the figures for March of last year, the respective 
totals being 155,743 tons and 145,820 tons. The returns this year 
for each of the three months shows an improvement on those for 
the corresponding periods of 1900, 


A SUBMARINE electric are light is about to be experi- 
mented with to aid in the sponge fishery off the cost of Florida. 
At present, the sponges are obtained only from a comparatively 
small depth, as the sponge fishers at present can only see to a 
limited distance by the aid of a water glass, and if this distance could 
be increased, larger areas would immediately be opened up where 
sponges have been growing unmolested for years. 


Some time ago we alluded to the new law of the United 
States which had been passed to prevent the theft of gas and 
electric current from the mains of the supply companies, We 
learn now that several offenders have been convicted, and one of 
them was sentenced to pay a fine of £30 or spend sixty days in 
prison. A number of Chinese laundries were found where the 
meter had been bridged so that their bills were only about half 
what they should be, and nine of the laundrymen were arrested. 


Ir is said that one-fourth of the iron and steel pro- 
duced in America is consumed in Chicago works or in the States 
to the West. The iron ore used in Chicago comes from Duluth at 
the most western point of Lake Superior ; it is there dredged out 
of the side of a hill, one machine having a record of 170,000 tons 
in twenty-six days worked by five men in a shift, and loaded 
directly into the cars, which are run down to the lake and there 
bodily lifted by a giant crane and emptied into the hold of the 
ship. On arriving at Chicago these vessels are unloaded from 
their many hatchways by large buckets close to the blast furnaces, 


Particutars of the industries of Natal from the report 
of the Durban Chamber of Commerce for 1900 show that from 
January to the end of March the output of coal in the Colony was 
entirely suspended, for the carboniferous districts were in the 
possession of the Boers. In April, however, the Elandslaagte 
mines were re-opened, and those at Dundee were working in June, 
with the result that before the end of the year 241,330 tons had 
been produced. This amount, which may be contrasted with a 
total output of 388,000 tons in 1898, would have been considerably 
larger had the railway department been in a position to supply the 
rolling stock required. 


AccorDING to a recent report, the expectations of the 
constructors of the Chicago Drainage Canal, which was made for 
carrying away the sewage of the city, containing over a million 
inhabitants, have been realised. The idea of pouring the sewage 
of alarge city, amounting to 50,000 cubic feet a minute, into an 


death of 38 persons and injury to 890 persons, viz.:—Passeng 
killed 16, injured 755; servants of companies killed 20, injured 
132; other persons killed 2, injured_3,- For the corresponding 
period of the previous year only 16 were killed and 409 injured. 


At a meeting of the shareholders in the Barrow Hema- 
tite Steel Company, held last week, the Duke of Devonshire called 
attention to the diminishing demand for steel rails during the past 
four years. He stated that last year the “rail orders” were not 
quite 50 per cent. of what they were in 1896-99. Foreign 
competition was mentioned as one of the principal causes for the 
decrease in the orders for English rails, but this, the Chairman 
said, did not by any means represent the total. The decrease, he 
thought, meant that ‘‘either less rails were required or that 
buyers held back in the hope of thereby saving something in 
price.” 

Tue Board of Trade have recently confirmed the 
following light railway Orders:—(1) Maidstone and Faversham 
Junction Light Railway Order, 1901, authorising the construction 
of a light railway in the county of Kent, from Hollingbourn to 
Faversham. (2) Brackenhill Light Railway Order, 1901, autho- 
rising the construction of a light railway in the parishes of 
Hemsworth, Ackworth, and Badsworth, in the West Riding of the 
county of York. (3) Cleobury Mortimer and Ditton Priors Light 
Railway Order, 1901, authorising the construction of a light rail- 
way in the county of Salop, from Cleobury Mortimer to Ditton 
Priors. (4) Nidd Valley Light Railway Order, 1901, authorising 
the construction of a light railway in the rural district of Pateley 
Bridge, in the West Riding of the county of York, from Pateley 
Bridge to Lofthouse, 


Srixz another railway record from America. On March 
lst a mail train, consisting of engine, mail car, baggage car, and 
sleeping car, was run over the Savannah, Florida, and Western 
Railroad from Fleming, 24 miles south of Savannah, to Jackson- 
ville, Fla., 149 miles in 130 minutes, or at the rate of 68°8 miles 
an hour. This time includes one stop, and there were two other 
places where speed had to beslackened. It isstated, says the Raii- 
road Gazette, that the time taken in covering five miles between the 
sixty-ninth and the seventy-fourth milestones was 2 min. 30 sec., a 
speed of 120 miles per hour. The engine was a ten-wheeler, burning 
bituminous coal. It weighs 65 tons, of which 48 tons is on the 
drivers. The cylinders are 19in. by 28in., and the driving wheels 
are 73in. in diameter. The boiler is the extended wagon-top type, 
with 300 flues 2in, diameter and 14ft, long. 


open ch 1, and allowing it to flow away without any attempt 
at outs. was startling. It appears, after eight months’ 
working, none of the actions threatened by the towns bordering 
on the river below Chicago have been commenced, and it is 
reported by competent authorities that the water in the canal is 
free from objectionable features, 


Burtpers of motor cars in France are strongly con- 
vineed that the future of the industry lies in the utilization of 
alcohol, and while nothing can be urged against the economy of 
the new vehicle, it cannot be overlooked that in Paris, where the 
octroi duties on petrol are so high, the cost of working an auto- 
mobile is much greater than it might be. Owners, however, have 
little hope of petrol being cheapened to any considerable extent. 
They are looking, says the Awlo-car, for further economy to 
alcohol, the utilisation of which will not only save them a great 
deal of money, but will revive a languishing national industry at 
the expense of imported petroleum, 


Tue statistics relating to the production of pig iron in 
the Dominion of Canada in 1900, as ascertained from the manu- 
facturers by the American Iron and Steel Association, have just 
been issued. It appears that the total output for the year named 
was 86,090 gross tons, as compared with 94,077 tons in 1899, 
68,755 tons in 1898, 53,796 tons in 1897, 60,030 tons in 1896, 
37,829 tons in 1895, and 44,791 tons in 1894, beyond which year 
the statistics of the Association do not go, Of the production of 
last year 70,349 tons were made with coke, and 15,741 tons with 
charcoal, The total output includes 3781 tons of Bessemer pig 
iron. Neither spiegel nor ferro-manganese was made during the 
year under notice, 


AccorDINnG to the Handels Museum of March 21st, a 
project for a canal to connect the Caspian with the Black Sea 
recently came before the Russian Hydrotechnic Congress. At the 
present time about 600,000,000 of pouds (about 9,680,000 tons) of 
coal, and about 400,000,000 of pouds (about 6,451,000 tons) of 
petroleum, are produced in Southern Russia, and at the same time 
the metallurgical industries and the trade in Central Asiatic cotton 
are also increasing. As the railways are not able to cope with this 
increasing traffic, other means of communication have to be 
sought, and the construction of a canal has been projected which 
is to connect Astrakhan with Taganrog, on the Sea of Azov. The 
projected canal is to have a depth of 22ft. and a breadth of 25 
fathoms, and is estimated to cost about 40,000,000 roubles (or 
about £4,445,000), 


MISCELLANEA. 


Tue dispute in the Lanarkshire coal trade has been 
settled, the men having decided to accept the masters’ terms, 


His Masgsty’s new cruiser Perseus was unable to leave 
Sheerness on Tuesday for the East Indies, through machine: 
defects, which will delay her departure for some days, "Y 


Aw English motor car owner recently drove a 12 horse. 
wer carriage from Frankfort-on-Main wid Switzerland and the 
es Alpes to Cannes—a distance of 708 miles—in 44} hours 
Some of the roads were axle deep in snow. ? 


_A Monrreat telegram says that the Montreal Heat 
Light, and Power page | is organising an immense trust for the 
purpose of monopolising all the electric power and gas business iy 
and about Montreal. The capital of the trust is £5,000,000. 


Tue Secretary of the Admiralty states that Captain 
Angus M’Leon, R.N., A.D.C., has been appointed director of 
naval ordnance and torpedoes in succession to Rear-Admiral 
William H. May, M.V.O., on his appointment as controller of the 
navy. 

RatLway companies’ charges for the carriage of motor 
cars do not err on the side of cheapness. For instance the Great 
Western Company recently quoted £7 14s, to carry a light two. 
seated car from Penzance to London by nger train, and 
£4 16s. by goods train. The car was carried by steamer for £2, 


A NOVEL spectacle is said to be promised London in 
the near future, when the Chinese Ambassador carries out his 
intention to use an auto-car for official visits to the Foreign-otfice 
According to the Awto-car, Sir Chih Chen Lo-feng-luh has already 
placed his order for an automobile with one of the leading makers, 


A WasHINGToN telegram says that the attention of 
the General Land Office has been called to the discovery of marble 
quarries in Alaska, which are said to be almost as valuable as the 
gold mines there. The quarries are in the southern part of the 
territory, and the marble is said to be of finer quality and more 
beautiful than any now produced in the United States, 


THE cc, Furious, whose departure to join the 
Channel Squadron has already been delayed four weeks through 
boiler defects, left Sheerness a few days ago for another trial, with 
orders to proceed to Gibraltar if the result should prove satisfac. 
tory. After a run of several hours, the Furious returned to Sheer- 
ness with further defects in her boiler tubes, which will have to be 
made good before she can take her departure. 


A TERRIBLE accident occurred on Tuesday in an iron- 
plate rolling mill at Ougree, near Litge. From some unknown 
cause the governors ceased to act, and the engine commenced to 
race, with the result that the huge fly-wheel, weighing nearly 
40 tons, broke asunder, killing two workmen. One was literally 
eut in two, and the other was decapitated. A third man was 
fatally injured, while another workman received serious injuries, 


OwtneG to the closing by the Barrow Steel Company of 
the Stank iron mines, near row, some 300 miners have been 
thrown out of employment, and only a few of them have been able 
to get work at other mines, Vickers, Sons, and Maxim, Limited, 
have offered all the men employment at their Naval Construction 
Works, at Barrow, as drillers, at a commencing salary of 22s. per 
week, with advances as they become more expert at the work. The 
men have accepted the offer. 


Tuer Teignmouth District Council have in hand a scheme 
for an improved water supply. This is sought to be obtained from 
Dartmoor. For several months past a surveyor has been closely 
engaged surveying a possible source of supply just below the 
Torquay reservoirs in Christow parish. There is a small stream, 
fed by the overflow from the Torquay reservoirs, and it is proposed 
to impound this stream by the erection of a dam. The supply is 
said to be equal to all the requirements of Teignmouth. 


Tue first-class battleship Revenge, attached to the 
Medway reserve, is to be transferred from the Sheerness-Chatham 
to the Portsmouth command, for manning and re-fitting purposes, 
on hoisting the — as coastguard-ship at Portland, and flag- 
ship of Rear-Admiral Sir Gerard H. U. Noel, commanding the 
Reserve Squadron. The Revenge will be commissioned by Captain 
F. W. Fisher and the crew of the Alexandra as soon as her re-fit 
is completed, and will enter upon her new duties at Portland early 
in May. 

Tue following is a list of fixtures to be held in connec- 
tion with the International Building Trades Exhibition from April 
17th to 27th :—Friday, 19th, visit of the Institute of Builders ; 
Saturday, 20th, visit of the Architectural Association; Wed- 
nesday, 24th, visit of the Institute of Sanitary Engineers ; Thurs- 
day, 25th, visit of the Society of Architects. Annual meeting and 
dinner of the Institute of Clayworkers ; Friday, 26th—4 o’clock—- 
conference on standardising of bricks. In respect to the standard- 
ising of bricks, this conference has been arranged jointly by the 
Royal Institute of British Architects, the Institution of Civil En- 

ineers, and the Institute of Clayworkers, The chair will be taken 
y Mr. Thos. Blashill, F.R.1.B.A. 


Ar the half-yearly meeting of the East London Water- 
works Company, held the other day, Colonel Lockwood, M.P., the 
chairman, said the most remarkable misapprehension of which the 
water question had been fruitful was respecting the proposed 
fittings regulations. Five years ago improvements in fittings 
were formulated, and the Royal Commission on the Water Supply 
censured the company for not having introduced the regulations. 
The company, therefore, submitted the regulations to the Local 
Government Board, and the inquiry was accidentally fixed at the 
time of the County Council elections. The political capital and 
gross misrepresentations that were made, and the false issues 
— out of that circumstance, would be a disgrace to all con- 
cerned, 


Tue Sheerness correspondent of the Standard states 
that in addition to ordering the toi lo gunboats Niger and 
Gossamer to be re-engined and re-boilered, the Admiralty have 
decided to place the torpedo gunboats Jason and Circe in the hands 
of a private firm, to be fitted with new machinery and boilers. All 
four ganboats, which were built under the Naval Defence Act, are 
at present fitted with engines of 3500 horse-power and locomotive 
boilers. Water-tube boilers of the small-tube type are to be sub- 
stituted, and are to be associated with light quick-running engines, 
estimated to indicate 6000 horse-power. TheSkipjack was mga 
fitted with new engines and small-tube water-tube boilers, wit 
most successful results, her engines indicating upwards of 6 
horse-power, while her speed was increased from 17°75 knots to just 
over 20 knots per hour, 


A pepuTation from the Dover Harbour Board, consisting 
of Sir William Crundall, Mr. Worsfold Mowll, registrar, Mr. A ¥. 
Walmesley, engineer, and Captain J. Iron, harbourmaster, have 
returned to Dover from Brussels, where, at the invitation of the 
King of the Belgians, they have taken part in a conference with 
the Government authorities in connection with the improvements 
which are taking place at Dover for accelerating the passenger and 
mail services between England and Europe. The plans of the ex- 
tensive new works in connection with the Commercial Harbour 
according to the Bill now before Parliament, together with the 
arrangements for transatlantic traffic, were — and ex- 

lained. As a result of the conference the Prime Minister, on 
behalf of the meeting, expressed his most cordial approval of the 
important proposals of the Harbour Board in the interests of the 
travelling public, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GEROLD anv Co., Vienna. 
F. A. Brocksaus, 7, Kump/fgasse, Vienna I. 
CHINA.—KELLY AND Waxsn, Limrrep, Shanghai and Hong Kong. 
FRANCE.—Boyveau AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—AS8HER anp Co., 5, Unter den Linden, Berlin. 
A. TweitmeyeRr, Leipsic; F. A. Brocknavs, Leipzic. 
INDIA.—A. J. CoMBRIDGE AND Co., Railway Bookstalls, Bombay. : 
anv Co., 307, Corso, Rome ; Bocca Freres, Turin. 
JAPAN.—KE&LLY AND Watsn, Limitep, Yokohama. 
y, P. Manuva AND Co,, 14; Nihonbashi Tori Sanchome, Tokyo, 
RUSSIA.—C. RickER, 1h, Nevsky Prospect, St. Petersburg. 
AFRICA.—GORDON AND Gorton, Long-street, Capetown. 
R. A. Taompson anv Co., 33, Loop-street, Capetown. 
J. C. Juta & Co., Capetown, Port Blizabeth, & Johannesburg. 
AUSTRALIA.—GoRDON anp Gotcn, Melbourne, Sydney, and Brisbane. 
R. A. Tompson anv Co., 180, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland ; Craio J. W., Napier. 
CANADA.—MONT#EAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InreRnationaL News Co., 83 & 85, 
Duane-street, New York, 
Supscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Ketty Watsu, Singapore. 
CEYLON.—WisaYARTNA AND Co., Colombo. 


SUBSCRIPTIONS. 
JvauNgER can be had, by order, from any newsagent in town or 
bam at the various railway stations ; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) 
Half-yearly (including double number) .. .. £0 148. 6d. 
Yearly {including two double numbers).. .. £1 9. Od. 


CLora READING Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
will be 2. 


Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers pa: in advance at these rates 
will receive Taz Enorwgeer weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Taz Enoiverr, and 
accompanied by letter of advice to the Publisher. 


Tun Paper Copies. Tuick 


-yearly .. .. £0 188. Od. | Half-yearly.. .. £1 Os. 8d. 

(The difference to cover extra postage.) 
ADVERTISEMENTS. 


shillings, for every two lines rw one and sixpence ; 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office in payment. will be 
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FOREIGN 1ARIFFS AND BRITISH TRADE. 


Tue speech delivered on the 1st inst. by Mr. W. C. 
Robertson at the monthly dinner of the British Chamber 
of Commerce claims serious consideration. Mr. Robert- 
son is the president of the chamber, and he spoke in 
Paris to men well versed in French trade. The speech 
was intended to open a discussion on Tariffs and Trusts. 
We quote the following passage from the report of the 
Times own correspondent :—‘ After considering the 
causes of England’s supremacy in the industrial and 
commercial worlds, and stating that the dream of Cobden, 
to see free trade the rule of the world’s commercial 
exchange, still awaited realisation, he pointed out that 
the contrary of what was expected had taken place, and 
that there was now scarcely a country that had not only 
increased the number of articles subject to duty, but also 
the amount of the various duties. The results were that, 
as regards France, English exports to this country had 
declined from £17,000,000 per annum for the period 
1870-1874 to £13,000,000 for the 1895-99 period, whereas 
imports had risen from £12,000,000 in the 1854-58 period 
to £51,000,000 for the 1895-1899 period.”’ 

The most obtuse man in the street cannot, we think, 
fail to have noticed in the drift and tendency of modern 
opinion a desire to return to Protection in some form or 
another. We are not now advocating either Protection 
or free trade. We are dealing with the facts. It may be 
that Protection means disaster, or it may be that it means 
commercial salvation. This is not the point with which 
we are concerned for the moment. Before us we have 
the salient fact that all over the country we hear men of 
the present generation asserting that the Cobden and 
Bright policy of their fathers has been a failure, and that 
Great Britain can no longer afford to remain the only 
free trade nation in existence. It is noteworthy, more- 
over, that the origin of this change in national com- 
mercial opinion is the action of the United States, 


ER. 


and above all the formation of Trusts at the other side of 
the Atlantic. The note of alarm has been sounded 
throughout the whole continent of Europe; and the 
nations are banding themselves to fight the United 
States, tariff against tariff, bounty against bounty. The 
situation presents not a few interesting problems for 
solution ; one or two of them we propose to discuss here. 

An error very often made in science, and quite com- 
monly found in books on political economy, is the 
assumption that there are natural laws governing the 
progress of events. In political economy, at all events, 
what are called Jaws are nothing but consequences. 
Certain conditions existing, then certain consequences 
follow. But this is the result of the operative potentiali- 
ties of the conditions, and not of any natural law what- 
ever. We are aware that some persons admit this, and 
say that all that is meant is that it is a law that given 
certain conditions, certain consequences must ensue. In 
this strictly limited sense the word law may be admissible, 
but it is none the less misleading. It may, we believe, be 
taken for granted that to most minds a law is something 
very definite. It is sharply cut out and precise. Weare 
not now speaking, of course, of parliamentary law, as set 
forth in various Acts, but of law as used in a scientific sense, 
like the law of gravity, for example. When we turn to 
political economy, however, we find that there is no such 
sharp cutting of law. There is no decalogue carved in 
stone. On the contrary, the events which we have called 
consequences are so sensitive, and so ready to respond to 
cause, that the least alteration in the causes will produce 
a corresponding change in the consequences and the 
result is that so called laws are multiplied to infinity, 
each consequence being in itself a cause in its turn. 
The assumption that immutable laws rule commerce and 
trade has done much harm. No doubt a number of 
examples of more or less flat contradictions of law will 
suggest themselves to our readers. We shall only give 
one here, which is infinitely broad as compared with the 
subtle distinctions in cause and consequence which operate 
daily in trade and business. The illustration we take is 
supplied by the recent histories of Ireland and of France. 
It has been laid down as a law that the population of a 
country depends on the available food; little food, 
small population. We need not state the law in detail. 
Now in Ireland, a wretchedly poor country, an 
enormous population grew up in spite of the circum- 
stance that partial famine was periodical, and that the 
population depended for existence on potatoes. Since 
the famine of 1847-8 the population has gradually 
decreased, while the food became more plentiful, and all 
the conditions of existence were ameliorated. In France, 
on the other hand, a very wealthy nation—not only by 
reason of manufactures but of agriculture—the popula- 
tion is stagnant, the births only just balancing the 
deaths. These facts seem to prove that there is no con- 
nection whatever between food and population. This 
assumption, however, would not be true, but the fact that 
it would not, taken in conjunction with the cases we 
have cited, shows that there is no general law of popula- 
tion of uniform acceptance. We may now proceed to 
apply our argument to one or two of the statements 
made by Mr. Robertson, which appear to involve problems 
of the kind the existence of which we have asserted above. 

The first of these is presented by the returns for 
exports and imports. The political economist always 
claims that it is a law that imports and exports 
must in some way balance each other. If not, 
one or other of two countries must be undergoing the 
process of being ruined. Now, curiously enough, it is 
quite impossible to prove that any such law exists, and 
it is very easy to show that the direct contrary is the 
rule. All the official returns of the countries of the 
world have up to a quite recent date shown that imports 
enormously exceed exports in value. In a word, every 
nation buys more, very much more, than it sells, and 
this not for one year or two years, but always. Take, for 
example, Mr. Robertson’s figures given above. English 
exports to the amount of £13,000,000 appear to be taken 
by France as an equivalent for goods to the value of 
£51,000,000. It seems to be obvious that we have here 
no ground for complaint, but rather for rejoicing, for 
France showered commodities on us without any adequate 
returns. Unfortunately Mr. Robertson does not tell us 
how the difference, amounting to the trifling sum of 
£38,000,000, is met. All manner of suggestions have been 
made to explain away a difficulty constantly turning up in 
one form or another ; but the only one which commends 
itself to us as satisfactory is that the official figures 
are entirely untrustworthy. Even Great Britain could 
not long go on paying £38,000,000 a annum in gold or 
securities to France without feeling the strain. But 
France is not singular. To every country we seem to 
send goods to a value much smaller than that of the 
goods which we import in return. With what are we 

ying all the rest of the world? And how does it happen 
that all the time we are growing daily more and more 
wealthy as a nation? Our people live better; our cities 
are improved ; the whole standard of life is rising. Is it 
not about time that some steps were taken to make 
statements of export and import trade trustworthy instead 
of wholly fallacious ? 

Next let us turn to American competition, and assume 
that the worst has happened. The United States have 
attained the position of universal provider. Whether the- 
old-country wants pig iron or patent medicines ; log huts 
or locomotives ; saws, ships, grain, or guns; she is ready 
to supply them better and far more cheaply than the old 
countries can make them or grow them. The result is 
that our factories are closed, our fields waste, our 
industries dead. When this point has been reached, 
what will have become of America’s export trade? Will 
it be carried on then solely for charitable purposes? A 
case in point is —— by old Spain. At one time she 
was the mistress of the world, and she was a great pro- 
ducing nation. Corn, wine, ships, commodities of all 
kinds, she sent to all the then known world. She was a 
mighty trader in the fullest sense of the word. Then 
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came the days of South American gold. Now while she 
was a trader she was an importer. She was a country 
with which it was worth while to do business. Her own 
population was employed, and so were those of other 
countries. But gold ruined Spain. It is matter of 
history that with the advent of the treasure ship her 
commerce began to languish. For the time she still 
remained a good market, because she was able to pay for 
what she bought with gold; but the end came at last, 
and to this. day Spain is poverty-stricken, and of small 
account as a market. In one word, every producing 
country is dependent on the prosperity of the buying 
country for its own prosperity, so far as that prosperity 
depends on external e. The ruin of Europe would 
unquestionably mean the ruin of the export trade of the 
United States. 

One more problem and we have done. Why is it that 
to import much from other nations must be bad for any 
nation ? If, for example, we can import into this country 
tin bars from the United States at a less price than they 
can be made in this country, is this on the whole bad for 
the entire. turn of trade of the nation? We have 
never yet seen any satisfactory proof of the statement 
that to import largely was bad for a nation, and it would 
seem that it is not. generally held to be true, because 
every nation does all it can to induce other nations to 
import. And here we stop, urging one word in depreca- 
tion of those who no doubt hold that we are wholly 
ignorant of all that pertains to political economy. We 
beg them to take our word for it that nothing but lack of 
space for some hundred thousand words or so prevents 
us from dealing fully with both sides of at least. a dozen 
problems of political economy over which men ‘have 
fought and wrangled since the science was invented years 
and years before the president of the British Chamber 
of Commerce was born. |~ 


HIGH PRESSURES IN THE NAVY. 


We have before now said in tolerably plain terms that 
it did not appear that any advantage could be gained 
from the use of pressures of 250 1b. to 300 |b. in our war- 
ships which would compensate for the troubles, risks, and 
difficulties which these very high pressures entail. Last 
week a correspondent—obviously a naval engineer— 
addressed a letter to the Times concerning water-tube 
boilers in the Navy, which is of more than usual interest, 
and indeed importance. His thesis is that the Belleville 
boiler would not have been the disastrous failure it is if 
only it had been worked at a moderate pressure. In 
effect he says that the Belleville boiler has been and is 
being discredited, and occasionally destroyed, by the 
failure of its accessories ; and these fail chiefly because of 
the high pressure of steam used in our Navy. The 
failure is chiefly owing to leaky steam-pipe joints, leaky 
stop valves, and the almost utter impossibility of fitting 
slide valves to the auxiliary engines, especially the all- 
important donkey pumps, which will stand the wear and 
tear of service at sea; together with the erosive action 
of such high pressures of steam. The waste of steam 
and consequent loss of the fresh water, which is absolutely 
essential to the safe working of all types of water-tube 
boilers, brings undue strain on the boilers and the evapo- 
rative plant, and soon increases the expenditure of coal 
for all purposes by 25 and even 50 per cent. He goes on 
to add that these high pressures can only be dealt with 
satisfactorily when the workmanship and materials are 
of the highest class, and this, he asserts, they cannot be 
at the me paid by the Admiralty for machinery. 
We may take these two propositions in the order in which 
we have referred to them. 

High pressures have been adopted at sea for, it is said, 
two reasons. The first is the theory that high-pressure 
steam is more economical than low-pressure steam ; the 
second is that the higher the pressure the smaller may 
be the engines for a given power. Now, as to the first 
point, it may be stated that nothing is more certain, or 
more capable of proof both by theory and practice, than 
that, other things being equal, the consumption of steam 
per indicated horse-power per hour is settled by the 
range of expansion, and by nothing else. There is no 
peculiar virtue in high-pressure steam. If we expand 
100)b. steam ten times, that is to say, until the final 
pressure is 10]b., and 200]b. steam ten times until 
its terminal pressure is 20lb., the efficiency of the two 
engines will be precisely the same, in so far as things 
are _— As a matter of fact the low-pressure engine 
would be the more economical because they are not equal, 
the terminal pressure being twice as high in one engine 
as the other. In practice high pressures are more 
economical than low, simply because the terminal pres- 
sure being fixed at 8 lb. or 10 lb., the range of expansion 
adopted settles the higher pressure. Thus, a terminal 
pressure of 10 1b. with a twenty-fold expansion gives 
200 1b. initial pressure, and so on for other ratios. But 
let us suppose that the terminal pressure was 7 |b. instead 
of 10 lb., then with the same range of expansion the 
initial pressure would be only 140 lb.; that is to say, a 
reduction of 3 1b. in terminal pressure is equivalent 
in all respects to a rise of 60]b. in initial pres- 
gure. With a larger range of expansion the effect 
would be still more marked, for in all cases the terminal 
pressure multiplied by the ratio of expansion gives the 
initial pressure. The lesson to be learned is that we should 
improve condensing arrangements, eduction passages— 
particularly in fast-running engines—and reduce back 
pressure to the utmost before we load our safety valves 
to excess. It is constantly stated that it is just as easy 
to carry 300 lb. as to carry 1601b. This is not true. 
Numerous difficulties are encountered as the pressure 
rises. If it could be shown that any adequate return is 
obtained in the way of economy of fuel, then it would be 
good policy to incur the trouble and risk; but it is now 
beyond question that very heavy pressures have meant, 
and will continue perhaps to mean in the Navy, much 
waste of fuel. In addressing ourselves to this question 


we must never lose sight of the fact that it is not with 
the fuel consumption of the main propelling engines that 


we are concerned. The coal bill represents the con- 
sumption for all purposes of the ship. It is not 
necessary to take all the stories told as being true; 
but it is, to say the least, suggestive that it is reported 
in circles that ought to be well informed that a 
large battleship with Belleviile boilers will burn as 
much as 60 tons of coal per day while lying in harbour. 
It has not been denied that when steaming at three- 
quarter speed, the auxiliaries of all kinds require 25 to 
30 per cent. of all the coal burned to keep them going. 
If it can be shown that although high pressure represents 
a saving in the consumption of fuel by the main engines, 
it involves a serious loss in the working of the auxiliaries, 
which much more than counterbalances the saying on the 


propelling machinery, it is obvious that the game is | P 


very far from being worth the candle. This view has lon 
been adopted by highly competent naval engineers ne 
others; and up to this moment we have not seen any 
argument put forward on the side of the Admiralty which 
would justify the adoption of pressures which are in our 
opinion far too high. 

Turning to the second contention, namely, that high 

ressures permit the weight of the engines to be kept 
sae and cylinders reduced in diameter, it appears to be 
altogether fallacious. While the piston speeds are the 
same, the average pressures throughout the cylinders 
must be the same, no matter what the range of expan- 
sion ; and the same holds true of the total piston areas. 
Raising the pressure will not reduce the size of the 
cylinders unless the ratio of expansion is reduced, which 
is just what is not done. The only practicable way of 
diminishing . cylinder capacity, other things being 
equal, is to run the engines faster. Indeed, it may be 
added that the higher the pressure the heavier must the 
engine be, because the greater the stresses to which it is 
exposed. Take, for example, a high-pressure cylinder 
cover 30in. diameter with an area of 706 square 
inches, the initial pressure is 250 1b., and the total stress 
on the cover is, therefore, 176,500]b., or, in round 
numbers, 80 tons. The cut-off takes place at one-quarter 
stroke, and the expansion is twenty-five fold. The average 
pressure throughout the engine, neglecting clearance, 
drop, &c. &c., will be 42°2]b. Let the initial pressure be 
160 lb., then the total stress will be 112,960]b., or 50 tons 
in round numbers. Let the cut-off take place at half- 
stroke, and the ratio of expansion be 13 to 1, then the 
average pressure, calculated as before, will be 43 lb., or 
as nearly as may be the same as at first. But it is 
obvious that a cylinder which is just right for a stress of 
50 tons cannot be strong enough for a stress of 80 tons. 
It is, therefore, clear that high pressures entail augmented 
weights rather than any reduction in weight; and it is 
open to question if doubling the ratio of expansion would 
save 5 per cent. in the consumption of steam. 

Lastly, let us turn to the indictment of ‘ Another 
Engineering Correspondent.”—‘‘In my opinion,” he 
writes, “the average quality of the workmanship in 
English engineering workshops has much deteriorated 
during the last thirty years. We demand that the work 
for our Navy shall be cheaply done. It is futile to say 
that the Admiralty officials are responsible. The country 
must be held responsible, for if the English people 
demand, through their representatives in Parliament, 
that only the best work should be put into the machinery 
of our ships, irrespective of cost, the workmanship would 
undoubtedly be beyond reproach ; but the officials find it 
easier to go with the stream on parliamentary lines; and 
the system of tender, by which firms producing a cheap 
and trashy kind of work can undercut firms which have 
produced first-class and thoroughly reliable machinery for 
our service for many years, is responsible for many of the 
ills from which we are now suffering. No system of 
inspection or overseeing that can be devised will make 
firms put first-class workmanship on the machinery if it 
does not pay them to do so; and now that the high 
pressures of steam and the high speeds of piston make 
such heavy demands on the machinery, first-class work- 
manship is of the very highest importance.” 

This is a very serious statement. We may add that it 
is beyond question true in certain respects of the 
machinery of our warships. It is impossible to compare 
the engines of our great ocean liners with those com- 
monly met with in the Navy without seeing that the 
latter are quite devoid of the finish given to the former. 
Commenting once on this fact to the head of a well- 
known firm, which had just completed a splendid set of 
twin-screw machinery for a foreign warship, he replied to 
our remark—“ We were not asked to quote a price, but 
to supply the best machinery we could make, and send 
in our bill.” We have not the smallest doubt that 
British builders give the best value possible for the 
money they receive. But, unfortunately, there is a very 
prevalent belief that the profit on Admiralty orders is the 
lowest made. In theory we are held to have the best 
machinery in the world in our Navy. Unfortunately, 
numbers of very awkward facts seem to contradict this 
pleasant assumption. 


THE DERWENT VALLEY WATER BILL. 


Tue decision of the Parliamentary Committee, presided 
over by Colonel Welby, now enables us to see pretty much 
what is going to be done with regard to the great scheme for 
impounding the waters from the Derwent and Ashop water- 
shed for the benefit of the four corporations of Sheffield, 
Nottingham, Leicester, and Derby. It was_ originall 
intended that these waters should be collected in three 
reservoirs and distributed according to the proportions agreed 
upon between the four municipalities. Leicester, however, 
was in urgent need of supplies, 4nd could not afford to wait 
the time which would have been required for the construction 
of the reservoirs under the original scheme. Instead of three 
reservoirs with earthen embankments, it was therefore 
decided to have two great reservoirs, the magnitude of which 
would necessitate the use of stone in the embankments 
instead of earth. Therein consisted the crux of the difficulty. 
The Derwent Board, as a legacy from the Leicester scheme, 


Y | top. 


had acquired a property at Lady Bower on which was a 
quarry. The engineers advised them that the stone in thi 
quarry would be most suitable for constructing the reservoirs, 
and as it is placed in a position which admits of its easy and 
comparatively economical transit by rail to the sites of the 
reservoirs, permission was sought to make this railway 
to work the quarry. Sheffield was immediately up in 
arms. _ Lady Bower is. one of the most picturesque 
portions of the High Peak of Derbyshire, and it jg 
within nine miles of Sheffield. It is, besides, the opening 
into the lovely valleys of the Ashop and Derwent. A sioear 
opposition, which culminated in unanimous resolutions 
passed at a town’s meeting and in the City Council, proved 
too strong before the Parliamentary Committee, which 
decided that the railway portion of the Bill had not been 
roved. It is understood that the Board have since 
instructed their engineer to present a report on the situation 
as it now exists. It is not expected that there will be any 
difficulty in finding suitable stone for the construction of the 
reservoirs, as millstone grit, which is the quality required 
abounds in all directions. In fact, Alderman Gainsford, the 
chairman of the Derwent Water Board, admitted that having 
acquired the Lady Bower property, stone had not been 
sought for elsewhere. It will now be sought for, and wil] 
undoubtedly be found, both in quality and in quantity, far 
in excess of what the Derwent Water Board require. While 
the popular and beautiful resort of Sheffield people will thus 
preserved, the work of constructing the reservoirs wij] 
not, it is anticipated, be seriously delayed. 


M. BELLEVILLE ON BELLEVILLE BOILERS. 


WE have received a copy of a long letter addressed by M. 
Belleville from St. Denis to Sir Evan MacGregor, the Secre. 
tary to the Admiralty, in defence of the Belleville boiler, 
M. Belleville takes exception to the report of the Boiler 
Committee, which he examines step by step. The force of 
his criticism is lost because he really does not, and could not, 
know on what data the Committee have founded their 
report. Possibly when the facts have been made public he 
will see that their reasons for saying what they have said are 
more convincing than he seems to think they can be. As, 
however, we read M. Belleville’s communication it becomes 
evident that he has entirely missed the whole point of the 
question. He shows with much success that the Belleville 
boiler will work in a way that gives highly satisfactory 
results. Noone has, so far as we know, disputed this, but it is 
also unfortunately true that the boiler is quite untrustworthy, 
for while it may succeed in one ship it is a hopeless failure in 
half a dozen. Even though the case were reversed, and it 
succeeded in half a dozen ships and failed only in one, it 
would not answer our purpose as a great naval Power to use 
it. Even M. Belleville admits that it requires special 
management to make it work well. This is really a very 
serious indictment of the boiler, because the conditions under 
wkich our Navy is provided with firemen render it almost 
impossible that we could have an adequate number of 
specially-trained stokers ready in case war broke out. 
It cannot too often be repeated that the fitness or the reverse 
of any boiler or machinery for our Navy does not depend on 
abstract principles, but on the way in which they suit special 
conditions. Thus no one disputes the excellence of the 
cylindrical boiler ; but naval authorities maintain that it is 
not excellent in a warship. The locomotive boiler is admir- 
able for railway purposes, but it is not admirable for torpedo 
destroyers. Under certain conditions we do not dispute that 
the Belleville boiler has been worked with success ; but these 
conditions are not present in the ships of the British Navy, 
and M. Belleville will only waste his time in trying to 
persuade us at this side of the Channel that they are. We 
cannot put Frenchmen trained by M. Belleville into our 
ships of war; and short of this it does not appear that the 
Belleville boiler can be trusted to perform satisfactorily from 
one hour to another. 


THE INSTITUTION OF CIVIL ENGINEERS: NEWCASTLE-UPON- 
TyNE ASsOcIATION OF STUDENTS.—Mr. Bindloss having resigned 
the secretaryship, the Council have asked Mr, C. MacLean Skinner 
and Mr. Walter H. Dickenson to take over the duties. 


CORRUGATED FLUE FIRE-BOXES FOR LocoMOTIVES.—Some months 
ago there was illustrated in THE ENGINEER a locomotive of the New 
York Central Railway fitted with a corrugated furnace flue instead of 
the ordinary rectangular fire-bcx. In a paper describing this type 
of boiler which was recently read before the American Society of 
Mechanical Engineers by Mr. C. Vanderbilt, it was stated that ten 
of these engines have so far been built by two different works for 
three railways. The cost of maintenance of the boilers has been 
very small, and the boilers have shown much less tendency to scale. 
It seems that the scale is loosened by the contraction and expan- 
sion of the corrugated fire-box, and falls to the bottom of the boiler, 
whence it is easily washed out. At 180 1b, steam pressure an 
evaporation of 7°12 Ib. to 7°38 lb. of water per pound of coal has 
been obtained, equivalent to 5°69 Ib. and 9°01 1b. from and at 
212 deg. Fah. About 75 lb. of coal were burned per square foot 
of = per hour, and 64 Ib. of water evaporated per square foot 
of heating surface per hour. The smoke-box temperature varied 
from 720 to 785 deg. In each test about 16 tons of coal were 
burned. At first the furnaces were made in two lengths, with a 
circumferential welded joint. A new rolling machine, with vertical 
rolls, will make them in one piece, ba able to roll a furnace 
15ft. long, with corrugations 2in. deep. One roll is hoisted up out 
of the way while the heated tube to be rolled is being put in place 
by a crane, 


A Brick brick chimney, 360ft. high, is now 
being built at the works of the Orford Copper Company, near New 
York, in order to discharge the fumes and gases at such a height that 
they will not be a nuisance to the neighbourhood. It has but a 
single shell, and for 30ft. above the foundation it is square, the 
flues entering this portion. Above this it is circular, with an 
interior diameter of 20ft. at the base and 10ft. at the top. The 
foundation consists of 360 piles, 24in, between centres, driven 
15ft. into a bed of solid gravel, and capped by a block of concrete, 
41ft, square and 13ft. high. The shaft is of moulded red bricks 
having radial ends, and curved interior and exterior faces, with 
vertical perforations through the body of the bricks. They are 
4in. thick, and vary in length from 12in. at the base to llin. at the 
The large size decreases the number of bricks and joints, 
while the radial form makes the joints narrow. Mortar entering 
the holes tends to bond the bricks together, while the hollow 
spaces prevent too rapid heating and cooling of the shell, thus 
enabling a single-shell chimney to be safely built. The thickness 
of the circular shell is about 46in. at the base and llin, at the top. 
The outside face has a batter of 1 in 40, while the inside has 2in. 
offsets 16}ft. apart. The chimney is strengthened by wrought 
iron bands, ein. thick and 3hin, wide, 8ft. apart. It weighs 
3475 tons, or 5°57 tons per square foot of foundation. A fire-brick 
lining is built for 42ft. above the flues, as the gases enter at a tem- 
perature of 1500 deg. Fah., brick partitions being built to equalise 
the flow and prevent conflicting currents, 
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SIX-INCH ARMOUR PLATE ; 


‘OFFICIALLY TESTED AT WHALE ISLAND 
PORTSMOUTH, FEB 2TH 


SERVICE 


ARMOUR PLATE TRIALS. 


A sHorr time ago we published photographs, together 
with results of the official Government tests which had been 
made with a new armour plate of special construction that 
had been manufactured at the Openshaw Works, Manchester, 
of Sir W. G. Armstrong, Whitworth, and Co., Limited. We 
are now able to give the results of further tests through 
which a second plate manufactured by the above firm has 
passed, perhaps even more satisfactorily than the first 
plate that was tested. These further tests took place 


REQUIREMENTS FULFILLS 


OLTZER PROJECTILES UseD. 


shots, has not been damaged to any appreciable extent, but 
is perhaps more noticeable as regards its excellence at the 
back, which, after the four rounds, exhibited practically 
no signs of injury whatever, whilst even the fifth round in 
the centre of the four previous ones, and consequently in the 
most weakened portion of the plate, produced very slight 
damage, and no really important fracture. It may be. added 
that the bulging at the back of the plate was extremely 
small, and, until after the firing of the fifth shot, scarcely 
perceptible. 

The following table gives the details of the respective 


Gun | Weight of pro- 
Round. used. | ectile. 


Effect on front of plate. 


| Effect of striking on 
| projectile. Remarks. 


| Point of striking. 
Gin. QF. | Holtzer, 100} Ib. aft from ht 


2ft. from left edge, 


2 Holtzer, 100 Ib. 
| 2ft. from bottom 


point o 


3 Q.F. | Holtzer, 1004 Ib. 
2ft. from top 


Gin. Holtzer, 101 Ib. | 


| from right-hand edge of round 1 to 
right-hand edge of plate, depth not 


2ft. from top | 
| 20}in.; no cracks. 
| ascertained. 
8ft. from right edge, | 
4ft. from bottom 


5. Gin. Q.F.| Holtzer, 1001b. | 


Point of shot embedded. Maximum) Projectile broken up 
measurable depth of penetration ljin.,/ 
but after round 4 when point of shot) 
had been shaken out, depth was 2-3in.; | 
inner circle of da | 
face flaked off, 16in. x 18in.; no cracks. | 
Surface shaken at under side, and flaked | 
off further at round 2. | 
Point of shot embedded. Penetration) 
depth liin., but after round 4, when) 
shot 
depth was 2-7in.; inner circle of dam-| 
in. x 12in.; face flaked off 23in.) 
2lin.; no cracks. This round in-| 
creased the flaking at round 1, and at, 
round 8 the flaking of this round was} 


increased. 

2ft. from left edge, | Point of shot embedded. Penetration 
| depth, fin., after point of shot had been 
| shaken out, the 
| 1-7in.; face flaked off 15in. x 12in.; no 
| cracks; flaking increased at round 2. 

2ft. from right edge, | Point of shot embedded. Penetration 
depth, ljin.; face flaked off, 22}in. x 


round 3. 
Point of shot embedded. Penetration 
depth 2-lin.; face flaked off, 28in. wide, 
| but vertically the whole face between 
| this and the 
| flaked off, an 
| above rounds 3 and 4. 
| of round 4 shaken out. 


Striking velocity 1997 
foot-seconds, energy 
2779 foot-tons 


mage, 12in. x 1in.; 


Projectile broken up | Striking velocity 2016 
foot-seconds, energy 


been shaken out,) 2818 foot-tons 


Projectile broken up pyr tm. velocity 1974 
‘oot 


-seconds, energy 


depth was 1-6in. to 2717 foot-tons 


Striking velocity 1975 
foot-seconds, energy 
2782 foot-tons 


Projectile broken up 


Acrack now showed 


Further flaking at 


Projectile broken up | Striking velocity 1986 
foot-seconds, energy 
2735 foot-tons 


4 rounds was 
also further flakings 
Point of shot| 


at Whale Island, Portsmouth, on February 7th, ‘and 
the plate submitted for acceptance measured 8ft. by 
6ft., with a thickness of 6in., and was secured by eight 
bolts to a backing 3ft. 10in. thick. The tests were carried 
out under the superintendence of Captain A. Barrow, 
commanding the Gunnery School, and Lieutenant Drury 
Lowe, of the experimental staff, in the presence of Mr. J. M. 
Gledhill, Openshaw, Mr. J. Whinfield and Mr. Donn, 
representing Sir W. G. Armstrong, Whitworth, and Co., 
Limited. The four official test rounds were fired by a 6in. 
quick-firing gun with 1001b. Holtzer projectiles at striking 
velocities ranging from 1974 to 2016 foot-seconds. These 
four rounds having been fired, and the plate being neither 
perforated nor cracked, the representative of Sir W. G. Arm- 
strong, Whitworth, and Co., Limited, suggested the firing of 
a fifth shot at the centre between the four previous shots, 
and the plate again passed through the ordeal without per- 
foration or material damage. It will be seen from the 
photographs which we publish, and which show both the 
front and back of the plate, that Sir W. G. Armstrong, 
Whitworth, and Co., Limited, have produced an excep- 
tionally good plate, which, after very severe tests, not only 
tetains a face that, outside the immediate contact of the 


rounds, and at a future date we hope to publish further 
results of trials with various thicknesses of plate up to 12in. 


LAUNCH OF THE WHITE STAR LINER 
CELTIC. 


THE mammoth liner Celtic—the largest vessel in the world 
—which the eminent Irish shipbuilders, Harland and Wolff, 
have built for the Atlantic service of the White Star Line, 
was most successfully launched from Queen’s Island yard in 
the early forenoon of 4th inst., under auspices in every way 
fitting the event. There were, of course, enormous crowds 
of spectators outside the yard, and inside the invited guests 
of the builders and owners, numbering between 200 and 300, 
were received by the Right Hon. W. J. Pirrie and Mr. G. 
W. Wolff, M.P., and accommodated on platforms erected at the 
bow of the vessel, and at a point some 200ft. from the bow, 
on the port side, adjacent to where the hydraulic gear in 
connection with the launching trigger was sink. Amongst 
the guests were her ara the Countess Cadogan, her 
son the Hon. George Cadogan, Mr. James Ismay, and Lady 


Margaret Ismay, Mr. W. S. Graves, and Mr. Harold Sander- 
son, of Messrs. Ismay, Imrie, and Co.; the Marquis of Hert- 
ford, the Hon. C. H. Wynn, the Marquis and Marchioness of 
Londonderry, and Lady Helen Stewart, the Marquis and 
Marchioness of Dufferin and Ava, the Countess of Antrim, 
the Earl and Countess of Shaftesbury, Lord Dunluce, Lord 
Charlemont, the Lord Mayor and Lady Mayoress of Bel- 
fast, &c. 

The Celtic is 700ft. long, her beam is 75ft. and her depth 
49ft. She is approximately 20,880 tons gross, and 13,650 
tons net register, and her displacement at a load draught of 
36ft. Gin. will be 37,700 tons. How these dimensions com- 
pare with those of other well-known liners is shown in the 
tabulated statement below, but it may be noted incidentally 
that the Celtic’s displacement is 10,300 tons more than that 
of the Great Eastern, and more than double that of the 
heaviest warship afloat. Gross tonnage is used in the table, 
and the lengths given are overall :— 


Length. Breadth. Depth. 

Vessel. -—_ Ft. in. Tons. 
Great Eastern - G10... 88 .. 482 18,915 
City of Rome 8,144 
Alaska... .. - 5200 .. 300 .. 380. 6,400 
Etruria - 5200 . 3 .. 7,718 
.. - 500 .. 62 .. 392 .. 10,500 
First Bismarck 0... ..° 8,874 
La Touraine SG BO. 209 
Campania .. .. .. .. 600 .. 650 .. 480 12,950 
Kaiser Wilhelm derGrosse 6480 .. 660 .. 430 14,349 
Deutschland 6860 .. 670 .. 404 .. 15,500 
Celtic .. 7000 .. 750 .. 490 .. 20,880 


As will be noticed, the Celtic is a few feet shorter than the 
Oceanic, with, however, 7ft. more beam. She is, as the 
figures also show, the first vessel to exceed 20,000 tons. The 
task of building such a vessel was necessarily very heavy, but 
the establishment over which Mr. Pirrie presides is chiefly 
engaged in the production of big ships—the average last year 
having been 11,300 tons, and in 1899, 11,805 tons—and every 
appliance that can possibly facilitate labour is to be found in 
its equipment. 

The berth on which the Celtic took shape is that which 
was specially prepared for the Oceanic. For practically two- 
thirds of its length it is on “made” land. The ground has 
been piled and cross-piled extensively, and over the foundation 
thus laid has been placed a solid floor of steel plates. The 
immense gantry which was used first in the construction of 
the earlier liner, and which was described in our issue for 
January 28th, 1898, page 87, was utilised to the fullest extent, 
and it is difficult to conceive how the work could have been 
carried out without it. The shell plates, of which 1392 are 
worked into the structure, average 30ft. by 5ft., and in some 
cases weigh as much asfour tons. Long gap hydraulic riveters 
and electric drilling machines were used extensively, and 
their high effective employment, as in the case of the Oceanic, 
was very materially contributed to by the huge gantry. 
Machine riveting was adopted wherever possible in the keel, 
double-bottom, hull, and stringers; 167,095 one inch and a 
quarter rivets having been driven in this way. 

There are altogether nine decks in the Celtic, viz.:—Lower 
orlop, orlop, lower, middle, upper, bridge, upper bridge, boat, 
and sun decks; five of which are plated decks of full length. 
The vessel is, of course, built on the cellular double-bottom 
principle, and the depth of the inner vertical keel is practi- 
cally the same as in the Oceanic, with the necessary increase 
to secure rigidity under the engines. Like all the Harland 
and Wolff boats, the Celtic is of exceptional strength, and the 
greatest care has been taken to secure her against the alter- 
nate hogging and sagging stresses she will experience. Her 
steel plates are fitted in strakes of 5ft. width—not an excessive 
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width certainly, considering the hugeness of the hull, and 
therefore contributing by the extra number of landings in- 
volved to the structural rigidity. She has a flat bar keel 
through riveted to the angle bars of the vertical keel, and to 
the garboard strakes of the shell plating. The rigidity is 
further increased by bilge keels, which extend for about 250ft.; | 
and for a considerable distance the bilge strake is doubled. 
The sheerstrake and the next but one lower are also doubled, 
and the upper deck stringers have been treated similarly, 
except at the extreme ends. Strength fore and aft is further , 
secured by six longitudinals worked intercostally, three on each | 
side of the inner keel. These, with the thwartship vertical | 
divisions or floors make the cellular double bottom, which is 

bounded by the wing or margin plates and covered by the | 
inner skin plating. At the sides the frame brackets are 
attached to the margin plates by double angles, and the 
floor plates inside are similarly attached. All the main 
structural decks have a beam on every frame, transverse 
strength and lateral stiffness being thus well provided for. 
The arrangement for carrying the propellers is exactly that 
of the Oceanic, and the rudder is of cast steel sections bolted 
together. The engines are of Harland and Wolff's quadruple 
expansion balanced type, with cylinders of 33in., 474in., | 
s84in., and 98in. diameter. The stroke is 5ft. 3in. Steam | 
will be supplied at a pressure of 210 Ib. by eight double-ended | 
boilers, each 15ft. 9in. by 19ft. 6in. The vessel is not intended | 
to be a record breaker. 

The accommodation for passengers when completed will be | 
above the standard set even by the existing intermediate | 
vessels of the fleet. In the first grade of accommodation 
there are for the first time single-berthed rooms, and in the 
third-class an improved arrangement of open berths. There 
is accommodation in all for 2859 passengers and a crew of 335. 
The number of first-class passengers provided for is 347, the 
accommodation being on the upper, the bridge, upper bridge, 
and boat decks. The dining saloon—on the upper deck—is the 
full width of the vessel, and with the library and the smoking- 
room forms a very handsome suite. Aft on the upper and 
bridge decks there are quarters for 160 second-class passengers. 
The dining saloon for this grade is, like that for the first- 
class, situated on the upper deck. Third-class passengers to 
the number of 2352 are provided for on the upper, middle, 
and lower decks, some in state rooms and others in open 
berths. Married couples and single women will be berthed in 
the after-end of the ship, and single men in the forward end, 
while the dining-room will be accessible from both divisions. 
A comfortably furnished general room and a smoking-room 
are included in the accommodation for this class. The open 
berths are removable and are arranged in top and bottom 
pairs fixed back to back. In this way passengers are able to 
reach and to leave their berths without disturbing their 
neighbours. The officers are, as is usual on White Star 
liners, housed on the upper bridge deck, away from contact 
with the passengers. The deck crew number 64, the engine- 
room and stokehold staff is 92, and there are 179 stewards. 

The launching arrangements were practically similar to 
those which proved so eminently successful in the case of the 
Oceanic, sent off from the same berth in January, 1899, a 
detailed and illustrated description of which appeared in our 
impression for January 20th of that year. One point -of 
difference, however—necessitated by the greater weight of the 
Celtic—may be noted. The cables used in checking the 
later and heavier vessel were fin. greater in diameter 
than in the case of the Oceanic. They are for use on board 
the Celtic, and are 3gin. in diameter, the largest, we under- 
stand, ever made for ships’ use. Three pairs of anchors with 
attendant lengths of chain cable—coiled on the forecastle 


| attached to heavy lugs on the vessel’s topsides. 


head as respects the first pair, and festooned along the | 
vessel's sides as regards the succeeding pairs—were empl 
ployed | adopted, advocati 
| substitution of a 


for checking the vessel, all practically as detailed in our 
account of the Oceanic’s launch. The fixed ends of the 


cables of the first series were securely attached to the | 


bottom of the chain lockers, the remaining two series being 
The trigger 
and releasing arrangements employed were similar to what 
proved so highly effective in the Oceanic’s case. The 
force employed in holding the trigger in its vertical and 
locking position was that due to a hydraulic pressure of 
445 tons. The total weight thus held in check was some- 
thing over 15,000 tons, as the displacement of the vessel on 
becoming water-borne amounted to 14,260 tons—by far the 
heaviest vessel ever sent off the ways. 

As is usual at Queen’s Island, gun signals were employed 
to give notice of the critical stages of progress in the work 
of launching. The first signal intimated that the flag boats 
on the river were to stop all traffic; the second denoted that 


| the tugs and all members of the staff on duty were to get 
| into position; and the third, that the hydraulic valve 


releasing the launching trigger was about to be opened. Mr. 
A. M. Carlisle, the general manager of the establishment, 
was, as usual, in charge of this important operation. The 
appointed time for launching was 10.15 by Irish chrono- 
meters, and it was only two minutes past that hour when all 
the signals had been given, and the great vessel began to 
move. This she did with a smoothness and stateliness 
admirable in the highest degree, and eloquent as to the skill 
and perfection of arrangements in all branches of the work 
and calculation involved. In fifty-five seconds from the time 
of starting the vessel was completely water-borne, and was 
brought to rest through the checking process in twenty-five 
seconds thereafter, but without bringing into requisition the 
third pair of anchors and cables. She was stopped after 
having run about 350ft. from the end of the ways. Tugs 
were in readiness, and when the anchors had been lifted by 
the powerful windlasses—supplied by steam from specially- 
fitted donkey boilers on deck— these towed the Celtic into the 
Alexandra Dock, where she will be fitted with her machinery. 
On page 373 will be found an illustration of the ship as she 
will appear at sea, and above a reproduction of a photograph 
taken just after the launch. This gives a good idea of the 
enormous size of the ship. 


THE INSTITUTION OF CIVIL ENGINEERS. 
THE BURRATOR WORKS FOR THE WATER SUPPLY OF 
PLYMOUTH. 

AT the ordinary meeting on Tuesday, the 2nd April, Mr. James 
Mansergh, president, in the chair, the paper read was ‘The 
Burrator Works for the Water Supply of Plymouth,” by Edward 
Sandeman, M. Inst.<C.E. 

The waterworks of Plymouth dated from 1590, in which year Sir 
Francis Drake, under powers conferred by an Act of Parliament 
of 1585, had commenced to build a weir on the river Mewe or 
Meavy, and to excavate an open watercourse or leat from the weir 
to Plymouth, a distance of 104 miles in a direct line, but 183 miles 
along the route taken. The drainage area above the weir was 
4885 acres, 

The work had been completed and water bad been brought into the 
town in Apri], 1591. Water taken from the river by this means had 
supplied the town for three hundred years. The open watercourse, 


however, was liable to be blocked in times of snow and frost, and 
for this reason, and also because the increased population demanded 
a larger and more certain supply, various schemes had been 
promulgated for the storage of 


ood waters and the protection of 


In 1891 the author had been appointed water engineer, 


the leat. 
| and a few months later he had presented a report, which had been 


the building of a storage reservoir and the 
ine of pipes for the open leat. An Act of 
Parliament had been obtained in 1893 for the construction of 
the necess works, which had been commenced in August of 
that po, Mr, James M. gh, President Inst. C.E., acting as 
consulting engineer. 

By the new scheme the drainage area had been increased from 
4885 acres to 5360 acres. Nearly the whole watershed lay on the 
granite formation, a small portion on the west side being on the 
Me pe Devonian. The rainfall was about 58in. or 60in. annually, 
and an interesting feature of this gathering ground was the 
unusually high dry-weather flow from it. 

The Burrator reservoir was formed by two dams, one of masonry 
across the narrow gorge through which the river Meavy flowed, 
the other of earthwork lying between two hills, Sheepstor and 
Burrator. The greatest depth of water was 77ft., and the area 
covered by water was 117 acres, the quantity of water impounded 
being 657,000,000 gallons, 

The masonry dam—called the Burrator dam—was built of largo 
rough blocks of granite in cement in the interior, and faced with 
irregularly - coursed granite on both sides. From bottom of 
foundation to coping of parapet wall, the height was 145ft. 6in. 
A roadway, 18ft. wide, was carried over this dam on five segmental 
arches of 25ft. span. 

The earthen dam was remarkable for the fact that its construction 
had involved the cutting of a very deep trench for the foundations, 
although the dam had to withstand but a small head of water. 
The trench had been cut through decomposed granite to a depth 
of 105ft. in the centre, although the depth of water against the 
dam was only 17ft. This trench was interesting on account of the 
peculiar geological features met with. The water-tight core of the 
dam was of concrete (5ft. in thickness) up to within a few feet of 
ground level, and of clay from that point upwards. 

Water was drawn from the reservoir through two pipes, 3éin. 
and 25in. in diameter respectively, laid in a 10ft. culvert built in 
the masonry dam. There was no valve tower. ‘There was a 
specially designed valve to close the mouth of each outlet pipe, 
worked by gun-metal rods and chains from a chamber at the top of 
the dam, in addition to sluice valvesin duplicate in a valve chamber 
on the lower side of the dam. The water drawn for consumption 
was passed through screen chambers before entering the pipe 
leading to the service reservoirs. The flood-water running to 
waste was measured over a weir 50ft. wide, the height of the water 
over the weir being recorded on a drum turned by clock-work. 
The compensation water was measured by an orifice gauge placed 
immediately below the weir. The water supplied to the town was 
measured over a gauge weir, 12ft. wide, after which it passed 
through a 25in, Venturi meter, which automatically recorded the 
tlow on a diagram. 

The pipe line, which had been laid in lieu of the old leat, was 44 
miles long. The pipes were 25in. in diameter, and were capable of 
delivering between million and 11 million gallons per day. The 
pipe-line had been completed in May, 1894, and the reservoir and 
other works in June, 1309, at a total cost of £178,000. 


A SOLDERING FLUX FoR ALUMINIUM.—We have received from 
Alumite, Camborne, a sample tin of a flux, with which aluminium 
may be soldered, and a small specimen, consisting of two small 
pieces of sheet aluminium firmly soldered together. Ordinary good 
solder and a clean tinman’s bit thoroughly free from grit are used. 
The flux has the appearance and consistency of oil, 

Roya InstitutIon.—On Tuesday next, April 16th, Dr. Allan 
Macfadyen will deliver the first of a course of six lectures at the 
Royal Institution on ‘Cellular Physiology,” with special reference 
to the enzymes and ferments. On Thursday, April 18th, Mr. 
oer Fry will begin a course of two lectures on “‘ Naturalism in 
Italian Painting,” and on Saturday, April 20th, Mr. John Young 
Buchanan will deliver the first of a course of three lectures on 
‘Climate, its Causes and its Effects.” The Friday evening dis- 
course on April 19th will be delivered by Professor J. J. Thomson, 
his subject being ‘‘The Existence of Bodies Smaller than Atoms, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves i the opimons of our 


ENGINEERING PROSPECTS IN SOUTH AMERICA. 


sin,—Having lived four in the Republic and 
five years in other parts of South America—Venezuela, Brazil, and 
Paraguay—! beg to give the following report on engineering 
rospects and the interests of engineering generally in this part of 
vorld, 
a “argentine Republic is undoubtedly the best field for tke 
engineer 10 South America, or more properly speaking, in the 
whole of Spanish America, The eg are more go-ahead, and 
quick to adopt anything new which may seem to their advantage ; 
ia this respect they resemble the North Americans, Indeed, the 
Argentines might not inaptly be termed the Yankees of South 
‘America. Some of the other South American Republics are quite as 
ambitious, but they have not the money to spend which Argentina 


For engineering in almost all its branches there is a good field in 
the Argentine Republic. Electrical engineering especially has 
shown a remarkable development of late. In the city of Buenos 
Ayres the horse tram-car is fast giving way tothe electric car ; this 
too, notwithstanding the fact that there is perhaps no city in the 
world where horseflesh is so cheap as in the Argentine capital. 
Some of the electric tram lines are worked by English capital, but 
of late the Germans have started a strong company, and keen com- 

tition must be looked for in this line. Electric lighting, both 
public and private, is in general use in Buenos Ayres and many 
other cities of Argentina, and in Asuncion, the capital of Paraguay, 

| hear that a concession has been granted to an American company 
for establishing an electric car line and electric lighting. 

There are many firms in Buenos Ayres which make a speciality 
of electrical engineering ; indeed, so many of these have started 
business during the last few years that I doubt very much if there 
will be room for them all. 

In Brazil electrical engineering is not nearly so far advanced. 
When | was in Rio Janeiro four years ago there was no electric light 
in the city with the exception of one or two private concerns, 
although there was a splendid system of electric cars. Electrical 
lighting was, however, in use in some of the provincial towns, 
especially in the State of Sao Paulo, the most progressive part of 

razil. 

. American and German competition is very keen in this part of 
the world, especially the latter; there is also some French and 
German competition, voip this is not so remarkable in engineer- 
ing as in other branches of trade and industry. 
/ railway engines and rolling stock the Americans have been 
very successful in placing orders, especially with the Government 
railways. In Brazil they have secured some very large orders, and 
in Argentina their agents are very active, though they have not 
been so successful, owing to the fact that nearly all the railways 
are owned by English companies, the Government lines, unlike 
Brazil, being few and unimportant. 

Although it is generally acknowledged that locomotives of 
British manufacture are more durable and solidly built than those 
of American make, some of the South American lines show a 
disposition to favour American engines. I was speaking of this 
fact the other day to the m er of a local line, and he explained 
this partiality as follows:—‘‘It is quite true,” he said, ‘that 
British locomotives last longer than American ones. But improve- 
ments are constantly being made in this line of engineering. So 
much is this the case that an engine which is thoroughly up to 
date at the time of manufacture becomes obsolete in a few years, 
owing to the fact that it has been misplaced by newer types, and 
we are obliged to replace it, although still in perfect condition, 
in order to keep abreast of our competitors. Therefore, you will 
understand that American locomotives, though not so durable, 
may be more advantageous in the end, especially if they can be 
bought more cheaply and delivered with greater promptitude.” 
This remark, I may say, applies not only to railway engines, but 
to many other kinds of machinery, and is a fact apparently not 
sufficiently taken into account with British engineers. Argentina 
is not a country where obsolete types of machinery can be readily 
disposed of. demand is generally for the very newest and 
most improved types, and it is necessary that these should be 
supplied if headway is to be made against foreign competition. 

Vith regard to the prospects for engineers who may wish to 
engage in business in South America, I may say that the prospects 
are certainly good for those who can obtain contracts with large 
firms or companies, as there has been a great development in all 
branches of engineering during the last few years, which is likely 
to continue and increase. For those who wish to start in business 
on their own account the prospects are by no means so encourag- 
ing, unless they are backed with sufficient capital and have first 
acquired the necessary local experience. 

I have known engineers come out here with the intention of 
setting up on their own account, not only without experience, but 
even without a knowledge of the language of the country. It is 
scarcely necessary to say that their prospects of success are but 
small, and in the majority of cases they are either compelled to 
return or to accept employment of a class very inferior to their 
anticipations, 

— give a brief notice of several branches of engineering 
with which I am more or less personally acquainted, or which have 
to my knowledge. 

ere is a good opening for sugar machinery in al rts o 
tropical America, Argentina. The seat 
of the sugar industry in Argentina is the province of Tucuman, 
where many large companies have factories with the most improved 
plant. The industry is prosperous, owing to excessive protection, 
and large dividends are paid. There are also several large sugar 
factories on the river Parana, northwards of Corrientes ; of these, 
the largest is Las Palmas, owned by an English firm. In Paraguay 
only one large sugar factory exists, which hasrecently changed hands. 
Nearly all these factories also distil rum, being fitted with large 
and complete plants for the purpose. I believe that the distilling 
plants are mostly of French manufacture, but in sugar machinery 
proper, British firms are well to the front, and I have been glad to 
see the names of one or two prominent Glasgow makers on several 
} lants of machinery which I inspected in Brazil and Argentina. 

There is also a large demand for small mills worked by cattle. 
Some of these are supplied by American makers, but British firms 
have apparently not done much in this line, although a larger 
number of such mills could be disposed of. It is scarcely necessary 
to say that only cane sugar is manufactured in South America, 

A good many artesian wells have been sunk of late, although 
they are by no means so common as semi-artesian ; that is to say, 
the water rises but not to the surface. Windmills are used to a 
large extent for raising the water. In some parts they are to be 
found on every estancia—cattle farm ; indeed, I have not seen 
such a large number in any country, not excepting the Western 
States of America. The erection and repair of these windmills 
give employment to a number of engineers, who make a speciality 
of this class of work. 

Iron castings of all kinds find a sale, but especially such as are 
used in architectural work ; these are used to a much greater 
extent than in England. This refers more especially to sanitary 
appliances of every description, in which English firms take the 
lead—almost all castings of this description seen in South America 
are of English make, 

Harbour works on a large scale are in progress at La Plata and 
Bahia Blanca, In Rosario it has been decided to construct port 
works at an estimated cost of £2,700,000, and invitations will be 


issued—they will probably have been given out before this 
®ppears in print—to engineers, Argentine and foreign, to present 
plans for the works, which will include the port and moles, alter- 
ing the course of the river the removal of old moles, the 


buildings for the Department of Public Works, grain elevators, 
cranes, electric lighting, lines of access to the port, classification 
station, mole railways, contingent branches, &c. A committee 
will be appointed to examine the plans, and if any of them should 
be approved, the best will be accepted, and prizes of 16,000 dols. 
and 10,000 dols. gold respectively given to the second and third 
best. If none be accepted, two prizes of 10,000 dols, and 5000 dols, 
gold will be awarded to the two most deserving. 

As toice machinery. A very large amount of ice is consumed, 
not only in the tropical parts of South Africa, but even in the more 
temperate regions, such as Buenos Ayres. The lion’s share of this 
seems to go to the Germans ; I am told they supply this class of 
machinery much cheaper, There are also a e number of 
breweries, and as these are nearly all owned by Germans, it follows 
that the machinery they use for manufacture and refrigerating 
comes from Germany. 

There has been some development of gold and copper mining of 
late in the northern part of Argentina, and this industry - will 
probably show an increase in the near future. I met the manager 
of a newly-formed company lately, and he informed me that they 

placed an order for mining machinery with a well-known 
American firm in Chicago ; the same firm has sent plants to other 
pees of South  crsapaoeg and their reputation is of the best, but I 
lieve their prices are higher than asked by the best English 
makers. Joun D, LEcKIE, 
Villa Rica, Paraguay, South America, 


CENTRIFUGAL PUMPS, 


Sin,—I have read with much interest your description of the 
Sulzer pump in your issue of the 15th ult., and also Messrs. J. and 
H, Gwynne’s letter in your issue of the 29th ult. I notice you say 
that, in order to avoid collar pressure, these pumps are usually 
built on the duplex principle for very high lifts, but that the illus- 
tration which you show in your issue of the 15th ult, is not a duplex 

ump. 

I lies before me the patent specification of the Sulzer pump, 
and have also seen a circular issued, I believe, by Messrs. Sulzer 
from their stand at the Paris Exhibition. In the circular, I under- 
stand, they contend that there is no axial pressure owing to the 
pump discs being mounted in pairs on the same shaft. A high- 
pressure pump usually consists of two or four discs, and the one 
shown in your article has four. If there is no axial pressure there 
would be no need for using duplex pumps. 

It is quite possible that when the pump is new the axial 
is fairly balanced, but I believe anyone studying the drawings 
would come to the conclusion that, after very little work, this 
balance would be destroyed, and a very heavy collar pressure 
would be set up. Hence would arise the necessity for using 
duplex pumps. 

t think that there can be no doubt that for continuous work the 
Sulzer pump would compare unfavourably with the compound 
pumps as made by Messrs. Gwynne, The internal arrangements 
of the pump are complicated, and the path of the water from inlet 
to outlet is very devious, there being no less than nine sharp turns 
in the water es of a four-dise pump. 

One of Messrs. Sulzer’s high-pressure ge has been erected 
in connection with the Geneva waterworks, and is said to require 
1000 horse-power, and to run at a normal — of 544 revolutions 
per minute. It is said to be capable of lifting 5022 gallons per 
minute 140 metres high. The pump, —- to the drawing, 
has only two dises, presumably set back to back on the shaft in 
the usual way. There is no doubt, as you say, that with very low 
lifts the efficiency of a centrifugal pump is comparatively low, 
because the frictional losses bear such a heavy —— to 
the useful work done; but yet Messrs. Gwynne, I notice, have 
obtained efficiencies of from 6b per cent. to as high as 72 per cent. 
on lifts varying between 1°3 and 2 metres, and this with pumps 
without guide-blades. 

I do not quite agree with you that it is difficult to get good 
efficiency with centrifugal pumps against high lifts. In theory it 
would seem that the efficiency should be greater on high lifts 
than on low. There is no doubt, however, that each icular 
lift and quantity of water demands a ial design of disc, and I 
believe there is no difficulty in designing a pump to give a good 
efficiency on a high lift, but the same pump would not, of course, 
work economically on a low lift, nor would it do so if the quantity 
delivered varied. 

Of course, disc friction increases rapidly with the speed, but I 
am not aware of any experiments which throw any light on this 
subject. Against this it must not be forgotten that if the speed 
of a pump be doubled, roughly speaking, the work done is 
quadrupled. 

It seems to me that a great portion of the efficiency which 
Messrs. Sulzer claim for their pump would be due to the fact that 
each pump—judging by their circular—was designed for a specific 
lift and quantity of water. 

Now in all tests which I have seen, the trials appear to have 
been carried out with the same pump, and high efficiency could 
only be obtained when the pump was delivering the — and 
against the head for which the pump disc was designed. Under 
any other conditions of quantity and head the efficiency would 
naturally be lower. 

From considerable experience with centrifugal pumps of various 
kinds, I am quite of Messrs. Gwynne’s opinion that the best 
centrifugal pumps are made in England, and that the majority of 
improvements have emanated from English makers. 

Finally, I believe the idea of compounding centrifugal pumps is 
an old English one, and, speaking from memory, I believe such a 
pump is shown in Spon’s “ Dictionary of Engineering.” 

London, April 3rd. 


THE EXPLOSION OF HEATED WATER. 
Sir,—I have been following the discussion relating to the explo- 


sion of heated water, and should like to point out an a, 
often repeated in laboratories, which seems to show that there 
must be such a thing as ‘“‘momentum” of evaporation. The 
experiment in question consists in producing ice in a red-hot 
crucible. In the red-hot crucible is poured a certain quantity of 
ether, and during the ebullition of the ether some water is added, 
which instantly freezes. 

Now, the explanation usually given is very unsatisfactory when 
you come to look at it, as it is said that the ether in boiling 
absorbs the heat of the water, and thus, lowering its temperature, 
converts it into ice; on the other hand, the ether is set boiling 
because it is in a red-hot crucible. There is most certainly a con- 
tradiction, for if the ether boils because of the heat given off by 
the sides of the crucible, there is no necessity for it to absorb the 
heat of the water. Is it not = that the explanation is 
simply that the tumultuous ebullition of the ether being once 
started by the hot crucible, it acquires, so to say, a ‘‘momentum” 
such that the heat given off by the sides is not sufficient to keep 
it up, so that the temperature of ‘the ether is lowered to such a 

int that it will bring a body, such as water, put in contact with 
it below 0 deg. Cent., and make it freeze / 

I have often wondered how an explanation could be given 
implying such a contradiction, as stated, while the experiment 
seems to show the existence of that ‘“‘momentum” of ebullition 
which would account for the terrible effects of some boiler 


explosions. A. E. THomas, M.E, 
$3, Brooklyn-street, Crewe, April 4th. 


CLINOMETERS. 


Sir,—Your issue of March 29th contains a paper read by Mr. 
Mallock at the last session of the Institution of Naval Architects, 
describing ‘an instrument for measuring the rolling of ships.” 

Allow me to state that in 1866-I read before the same Institution 


—see ‘* Transactions,” vol. vii. e 187—a on a clino- 
p d ting, consisted in 


The apparatus, which was prod at the ing, co 
a sphere completely filled with liquid, at the centre of which was 
suspended a very light aluminium pendulum. The theory of the 
instrument was given as follows :— 

** Now let the apparatus be placed on board a ship, and a motion 
be imparted to it. We can resolve the motion into two parts ; one 
of translation and one of rotation. The former can have no action 
on the liquid mass, which is incompressible, and entirely fills the 
sphere, so that its centre of gravity cannot be displaced. The latter 
evidently gives rise to a friction on the liquid, and this friction 
would, were the rotation always in the same sense, generate a cor- 
responding rotation in the liquid mass, but this does not occur ; 
the rotatory motion is only alternate, and I state it as a fact that 
it does not sensibly affect the immobility of the central portions of 
the liquid sphere. Accordingly, whatever may be the motion of 
the ship, there is always a central. portion of liquid practically 
immovable, and the pendulum, which is placed in the middle of it, 
cannot fail to maintain a corresponding, immobility. Its direction 
relatively to a fixed part of the. ship measures exactly the ship's 
inclination.” 

This is exactly Mr, Mallock’s theory, There is, however, a 
difference between his clinometer and mine.. He his 
pendulum on the axis of a cylinder, whereas I suspend mine at the 
centre of a sphere, both being filled with liquid. 

Now, since a yessel cannot roll without pitching and yawing, the 
spherical form is the only one which can be subjected to the three 
motions without the liquid being disturbed. 

Moreover, my instrument measured simultaneously pitching and 
rolling, which is evidently not the case with Mr. Mallock’s. 

Havre, April 9th. J. A. Normanp, M.I.N.A,. 


THE PROGRESS OF ALUMINIUM. 


S1n,—May I claim a small space in your valuable columns in 
which to reply to a few of the points raised in your article on 
‘‘ Aluminium,” published in your issue of April 5th. 

(1) The primary object of the investigations described in my 
“Electrical Engineers’” paper of January 10th was to test the 
extent, if any, to which commercial aluminium was affected by 
atmospheric exposure. e aluminium wires used in my experi- 
ments were placed in my hands in 1899 by the British Aluminium 
Company and by T. Bolton and Sons, as samples of the wire 
ony repared for electrical conducting purposes. If unsuit- 
able for this purpose, the makers of the wires have signally failed 
to attend to their own interests. 

The connection between corrosion and the chemical composition 
of the wires was not the subject of my inquiry, otherwise I should 
have substituted for the wires used a series containing increasing 
percentages of iron and silicon. Perhaps my anonymous critic 
will kindly undertake such an investigation. 

(2) The chemical tests given in my paper were supplied to me 
by the British Aluminium Company with the-samples of wire. | 
7 agree with my critic in considering them unsatisfactory. 

(3) The conductivity tests of the aluminium wires, before and 
after exposure, were carried out by the testing experts at Faraday 
House, and are undoubtedly correct. Their disagreement wit 
the makers’ tests, both chemical and electrical, only proves the 
valueless character of the latter. 

(4) The Electrical Review report upon the present condition of 
the Northallerton installation is noteworthy, in that it confirms 
my own observations. I am ignorant as to the authorship of that 
report, and I think it is improbable that my own ccnductivity 
figures have been embodied in it. 

(5) The exposure tests are being continued with the eight 
remaining sample wires at Waterloo and St. Helens, At a later 
date further details of these trials will therefore be available. 

Faraday House, London, JouHN B, C, KersHaw, 

pril 8th. 


THE CRAFTSMEN’S CLUB. 


Sir,—Will you allow me to tell your readers that a club under 
the above title, open to all respectable men skilled or interested in 
any art or craft, was founded at a meeting held here on the 
26th March, 1901, and to invite applications from anyone interested 
in this movement! The object of the club is to enable readers of 
various technical papers to meet personally, to form a technical 
library, to facilitate the acquisition of information in case of minor 
technical difficulties, in perfecting and finishing work of different 
sorts, to encourage the undertaking of useful hobbies, to lessen 
their expense, and to increase their usefulness. Lectures and 
demonstrations are to be encouraged, and an effort made to take 
premises for the sale of work. Full reports wh pregame» will be 
obtainable, representatives are to be appoin in various towns, 
and a staff of experts and advisers appointed as the club develo 
The subscription is 2s, 2d. quarterly. It is claimed that while the 
general idea of such a club is not new, there is a novelty in its 
method of seeking a common basis for active results, and the 
utmost precautions are being adopted to build up the club on good 
economical and financial principles. No dividend is to be payable. 
One-third of the revenue is to be devoted to reserve, and reverts to 
charity if the club should dissolve. For the time being it does not 
seek the support of those of very limited means or time. A trial 
set of rules, prospectus, &c., have been typewritten, and a copy 
will be sent to applicants who care to enclose 6d. for the same. 

W. J. Mose Secretary, 

319, Broad-street, Birmingham, April 9th. 


THE KNOTTINGLEY BOILER EXPLOSION. 


Sitr,—1 read with much interest your account of the Knottingley 
explosion, and was much struck with the composition of the alloys 
forming the material for the screwed stays, viz., 62 per cent, copper, 
39 per cent. zinc, and 6 per cent. iron. [ am not an expert 
metallurgist, but I should expect to find this alloy defective under 
hot-short test. I have more than once been asked to sanction bar 
Muntz or yellow metal for stays for locomotives. My answer has 
been, “If you can forge it out hot to the required diameter I have no 
objection.” Of course the practical engineer will see the force of the 
‘answer, but another will try the experiment with the result that 
the metal never gets put into the boiler as it drops into numerous 
pieces with the first tap of the hammer. Now I do not want to 
suggest that this locomotive has such a metal for stays ; still 1 think 
there is ground for suggesting a hot-short test—as there is nothing 
to show that this has n taken into account—and the tempera- 
ture of locomotive screw stays ranges anything between 300 deg. 
and 1000 deg. Fah., and this boiler has no doubt suffered from 
some form of overheating as the stays have given trouble by 
leakage ; therefore, unless it is satisfactorily proved that this metal 
is not hot-short I shall not feel inclined to believe that there is any- 
thing mysterious in the explosion. W. AKHURST, 

Merthyr, April 8th. 


THE INSTITUTION OF NAVAL ARCHITECTS. 


Sir,—In reference to on Mr. Irving’s before 
the Institution of Naval shitects, may I take the liberty of 
pointing out that, due to a slight error, you have headed my 
remarks as having been made by Professor Robinson! It should 
have been Mr. Leslie Robertson. 

Westminster, 8.W., April 10th. LESLIE 8, ROBERTSON. 


Tux contract for the coal required by the Cape railways 
has for the first time been placed in Natal. These railways con- 
sume 6200 tons of coal per month, 
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GREAT CENTRAL RAILWAY BOGIE EXPRESS LOCOMOTIVE 


MR. HARRY POLLITT, MANCHESTER, ENGINEER 


EXPRESS PASSENGER ENGINE, GREAT 
CENTRAL RAILWAY. 

Tuts engine, illustrated by a supplement and the engravings 
on this page, has been specially designed by Mr. Harry Pollitt, 
while locomotive superintendent of the Great Central Rail- 
way, to work in the express passenger link on the new London | 
extension line, and is a single-wheeled bogie engine with | 
tender. A noticeable feature about it is the Belpaire 
fire-box, which has many advantages over the ordinary type, | 
notably that a greater steam space is obtained, and there is 
less liability of incrustation forming on the fire-box top and 
around the roof stays, and better facilities for washing out 
and removing any s:diment there may be. There is a greater 


two castings, one on the engine aud the other on the tender. | 


This central buffer arrangement is found to prevent effectually | wae es ae 

any loose or jerky motion between the engine and tender, and 7” trailing .. 

t the same time it reduces flange friction, and entirely | Journals, bogie... .. 

The engine is fitted with the vacuum automatic brake, | Centre to centre of journals, bogie . 
Gresham and Craven’s steam sanding apparatus to | ” ” 
the front and back of the driving wheels, injectors, and 
steam blower valves, and train heating apparatus. The | Thickness 


Distance between, at cylinders lente 
over coupled wheels 
Front of frame to centre of ie 


cylinders are lubricated by Wakefield’s double-sight feed | 
lubricator leading to the steam chests, and two cup | 
lubricators in front of the smoke-box leading to each cylinder | 
barrel. The engine is carried on laminated springs under | »  tocentre of bogie wheels . . 


Centre of bogie to centre of driving axle. 


6hin. dia. x 
dia, 
Sin. dia. x in, 
5jin. dia. Sin, 

. Sin. dia. x 9in, 
«Tin. dia. x 
Shin. 
8ft. Lijin. 
3ft. 10jin. 


ly,in. 
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4ft. 2in. 
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10ft. 34in. 
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H 
area for disposition of the fire-box fittings, and longer life the bogie and trailing wheels, and Timmis double section Centre to centre of driving and trailing oft. Sin. 
obtained from the tube plates, as there is not the same | springs, fitted with Spencer, Moulton, and Co.’s assistant — bene ag natenter . = ag 
tendency for the material to give way between the tube holes, bearing springs under the driving wheels. Below are par- length over tufies.. .. tl sagt. 9in 
The boiler and fire-box shell plates are of Siemens-Martin | ticulars of the weights, dimensions, &c., of the engine :— Boiler, stecl— 
steel, and the inside fire-box of copper, the usual deflector Diatneter of barrel, outside .. 4ft. 8in 
The old-fashioned slide valves have in these engines been Diameter of piston-rods_ Bin plates 
Smoke-box tube plate in, thick 


replaced by piston valves fixed below the cylinders, and by 
means of which the wear and tear on the link motion is, on | 
account of the small amount of friction, reduced to a | 
minimum, with, of course, a corresponding reduction in fuel | 
consumption. The intermediate side buffers ordinarily used 
between engine and tender have been dispensed with, | 
and their places taken by a large central spring resting in | 


Centre to centre of cylinders .. .. .. .. .. in. 

Crank pins, connecting-rod, diameter .. in. x 4}in, 

Coupling-rod pins, diameter .. .. .. 4in. x 4}in. out 


bottom, outside .. .. .. .. 
Ditto, length at bottom, outside .. 


Fire-box ehell, Belpaire form (sice'), width at 


4ft. lin. 
8ft. 


Wheels, cast steel centres— Steam pressure, uareinch.. .. .. .. 200Ib. 
Driving, diameter -. 7ft. 9in. 200 copper tubes. 14 my outside diameter, 10 and 12 B.W.G. 
Trailing, diameter 4ft. Gin. Length between tube plates... .. .. 


in. 
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Crown and side plate 


-bo r, le! at bottom, inside Te. 


» meandepth .. .. .. .. Sft. Shin, 
of box to inside of shell 5jin. 
‘Tube plate lin. thick, below tubes gin. 
Back plate gin. thick, crown and side in. 
Heating surface— 
Tubes oo + 1062 sq. ft. 
Fire-box 182 aq. ft. 
Grate as ce oe 24-8 aq. ft 
Ratio of grate area to heating surface 47-76 
3mallest diameter of chi y lft. 2in. 
‘ender— 
Diameter of wheels .. 4ft. 
Wheel base .. .. 18ft. 
Capacity of tank 4000 gallons 
Coal capacity .. 5 tons 
Weight— t. oc q. Ib. 
Engine, bogie wheels .. .. « 16 64 0 
47 500 
Total weight of engine and tender .. 89 10 0 0 


Quotations from the specifications for the various materials 
are given below :— 

Locomotive crank axles.—To be of Siemens open-hearth 
steel, extra quality, and to be well annealed after crank pins 
have been roughly turned. Tensile strain, 28 tons per square 
inch with 35 per cent. elongation, to 30 tons per square inch 
with 32 per cent. elongation. Bending test: a-bar 1jin. 
square and Sin. long with corners rounded to ,in. radius, 
cut from the throw, either lengthwise or crosswise to stand 
being doubled cold without fracture. Any axle failing before 
having run 150,000 miles to be replaced at expense of makers. 

Engine and tender straight axles.—To be of Siemens open- 
hearth steel, extra quality, and to be well annealed. One 
axle in every twenty-five tested to destruction. Drop test: 
five blows from a weight of 2000 lb. falling 25ft. upon the 
axle, which shall be placed upon bearings 3ft. 6in. apart, and 
turned after each blow, the test to be continued until the axle 
breaks. Tensile tests: 32 tons per square inch with from 32 
to 35 per cent. elongation in 2in. Any axle failing before 
having run 200,000 miles to be replaced at the expense of 
makers. 

Engine and tender tires. —To be of Siemens open-hearth 
steel, extra quality. One tire in fifty tested to destruction. 
Drop test: a weight of one ton falling from a height of 15ft., 
20ft., 25ft., and 30ft. successively, until a compression of 2in. 
per foot inside diameter is reached, or, if desirable, the same 
result may be obtained by hydrauiic pressure; the compres- 
sion to be continued until the tire is doubled up or broken. 
Tensile test : 48 tons per square inch with 20 per cent. elonga- 
tion, to 45 tons per square inch with 23 per cent. elongation 
in two inches, Any tire failing before having run twelve 
months to be replaced at the expense of makers. 

Boiler and fire-box shell plates.—Of Siemens open-hearth 
steel. Tests taken from vel plate. Tensile test: lengthwise 
and crosswise, 27 to 32 tons per square inch, with 20 per cent. 
elongation in 10in. A piece taken from each plate to stand 
being bent cold to a curve, the inner radius of which is equal 
to 14 times the thickness of the plate. 

Engine and tender frame plates.—To be of Siemens 6pen- 
hearth steel. Tests taken from each plate. Same tests as 
for boiler plates. 

General plates.—To be of mild steel. Tensile test: 26 tons 
per square inch, with 20 per cent. elongation, to 30 tons per 
square inch with 17 per cent. elongation in 10in. 

Copper plates.—-A strip must bear being doubled cold with- 
out showing any signs o! fracture, and the plates to stand 
flanging without showing any defects whatever. Tests taken 
from each plate. 

Copper bars.—To be of best soft rolled copper. A piece of 
each bar to stand being doubled cold until the surfaces touch 
without showing any sign of fracture. 

Copper tubes.—To be solid drawn. One per cent. to be 
tested as follows:—Expanding: the diameter to stand 
enlarging 20 per cent. Flanging: the diameter to stand 
enlarging 30 per cent. Flattening: pieces to stand being 
hammered flat and bent over double until the surfaces touch. 
Two per cent. to be tested to 500lb. per square inch with 
water. Not more than 1 per cent. of impurities. Annealed 
at ends only. 

Engine and tender laminated springs.—To be made of 
spring steel manufactured from Swedish iron. Each spring 
to be scragged six times, each time lin. beyond loaded line of 
camber without showing any permanent set whatever. 
Buckles of Lowmoor or best Yorkshire iron. 

Spiral springs.—To be made of spring steel manufactured 
from Swedish iron. Ends to be ground off exactly square with 
centre line. To be tested by being pressed until solid six 
times without showing any permanent set whatever. 

Wheels.—All wheels of Siemens open-hearth steel to be 
annealed fourteen days. One wheel in every twenty-five to 
be tested to destruction by being raised in a running position 
and allowed to fall upon a solid foundation from heights 
commencing at 10ft. and continuing by advancing 5ft. each 
drop. Should any wheel break at either 10ft. or 15ft. and 
develop fractures which give indications of unsuitable 
material or other defect, the lot from which the test wheel 
was taken will be rejected. Tensile test : 28 tons per square 
inch with 27 per cent. to 30 tons with 24 per cent. elongation 
in 2in. Bending test: A piece cast on spoke or rim lin. 
Square must stand being bent cold t> a right angle round a 
bar 3in. diameter without fracture. 

General steel castings.—Of Siemens open-hearth steel. To 
be well annealed. One casting of every class to be tested to 
destruction in any way considered necessary. Tensile test : 
30 tons per square inch with 17 per cent. elongation to 33 
tons per square inch, with 15 per cent. elongation in 2in. 

Steel forgings.—Of Siemens open-hearth steel, soundly 
forged and free from any defects. To be well annealed. From 
one in twenty-five a test piece to be taken, which must stand 
43 tons per square inch, with 22 per cent. elongation, to 45 
tons per square inch, with 20 per cent. elongation in 2in. 

Tests for Lowmoor and other Yorkshire Iron, 


Tensile strain Elongation 
per sq. in. in 10in. 
‘ons, Per cent. 
Channel, angle, Tand Hiron ,, 
Plates with the grain .. 
Plates across the grain.. 


_ Prior to leaving the makers’ works the material to be 
inspected and tested by the locomotive engineer or his deputy, 
and failing satisfactory results being obtained either at that 
or any subsequent stage, machining, &c., they will be rejected. 
The cost of all tests to be borne by the makers, including both 
cost of material and preparation of same for testing. 
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FIXED FIRE PUMP. 


Wits the increasing adoption of automatic sprinklers in 
mills and works it is becoming the general practice to provide 
independent water supplies by tanks or pumps, in addition ta 
the town’s main, in order to ensure a thoroughly adequate 
supply of water under sufficient pressure to maintain the 
efficiency of this invaluable system of fire prevention, and the 
accompanying illustration shows a new design of pump 
which is specially adapted for such requirements. This 
pump has been designed to meet the new rules of the Fire 
Offices Committee, by which body it has been accepted and 
approved. The pump, as shown, is provided withthe necessary 
valve connections, and has a steam cylinder 14in. diameter, 
water cylinder 8in. diameter, with a 15in. stroke, and its 


ship on the desired track. A submarine boat is in the vertical 
sense always, so to speak, manceuvring through a narrow passage ; 
a deviation of a few fathoms upwards may bring it to the surface, 
where it may be exposed to the attack of the enemy ; a deviation 
downwards may carry it to the bottom, or expose it to crushing 
pressures. 

Impulsive forces.—By grounding and collision a submarine boat 
may he subject to forces of impulsive character. Apart from the 
damage which the boat may suffer, the effect will be, that the boat 
will shift to a different level, where it will proceed in a horizontal 
line, inclined at the original angle @ to the horizon. Before the 
boat comes to rest in its new position of equilibrium, it may per- 
form some oscillations, or it may move in a steady double swing. 
The case of pure unresisted oscillations imagined to be produced 
by impulsive action is treated in the Appendix ; it is of interest 
for comparison with the more complex case of resisted motion. 

Maneucring power.—The maneuvring power may be defined as 
the power to acquire and to ex- 
tinguish angular velocity. This 
quality must be essentially dif- 
# ferent from the same quality in 
/ the horizontal plane, from the ex- 
istence of the longitudinal sta- 
| 


bility. When the vertical rudder 
is used, the boat acquires a cer- 
tain angular velocity, and, as long 
es the rudder acts, it will goon . 
turning indefinitely. But, when 
the horizontal rudder is used, the 
movement will, apart from resist- 
ances, be limited by the longitu- 
dinal stability. The vertical turn- 
ing movements which have to be 
carried out in a submarine boat 
are small compared to the hori- 
zontal movements of any vessel. 
Although it is desirable that these 
movements should be effected 
quickly, it will, on account of 
their smallness, not be necessary 
to use great angles of inclinations, 
which, moreover, for other rea- 
sons will be inconvenient. Incli- 
nations exceeding 10 deg. would 
hardly beused. Itis clear, there- 
fore, that great angular velocities 
cannot, and need not, be attained 
during the manceuvres. The 
manceuvring power should be se- 
cured exclusively by increasing 
the rudder area, and by placing 
it far aft ; hereby the stability of 
motion is at the same time some- 
what increased. The faculty of 
- steering steadily in a given direc- 


DUPLEX STEAM PUMP 


tion, and of readily extinguishing 
turning movements, appears more 
important in a submarine boat 
than the faculty of quick and easy 
turning. Stability of motion 
should, therefore, not be sacri- 
ficed in order to obtain manceuv- 
ring power. The opposing influ- 
ence of resistance will be small, 
and will be rather beneficial, 


capacity is 30,000 gallons per hour at a piston speed of 120ft. | because it will hardly be felt before the rudder is to be eased, and 
per minute, which can be increased to 300ft. if required, | will then assist in bringing the boat to rest in the new direction. 


with a proportionate increase in capacity. The steam pipe 
are 3in. diameter, exhaust 4in., suction 12in., delivery 7in., and 
escape for waste water, 6in. diameter. 
Mills and Co., of Radcliffe, have recently supplied pumps of 
this type to a large number of mills in the Lancashire dis- 
trict to perform various duties, such as supplying feed-water 
to the boilers and to fire hydrants and hose connections 


The makers, George | 


s | Asmall moment of inertia is favourable to manceuvring power, 


| but this element must be settled principally with regard to internal 
| arrangements, speed, &c. 

Surplus buoyancy.—It is desirable to retain a certain amount of 
surplus buoyancy in a submarine boat. It will provide a margin 
of safety against minor leakages. If the propelling machinery 
breaks down, the boat will at once ascend to the surfacé. When 
| on the surface the boat will possess a certain amount of freeboard, 


on the various floors of the mill, in addition to feeding | without need of pumping. Generally the surplus buoyancy will 


the sprinkler installation. 


The details of the pump | reside in the conning tower. The surplus buoyancy is not, as some 


have been carefully worked out to ensure efficiency in meet- | people imagine, — for the sake of stability ; its influence on 


ing the requirements they were intended to fulfil. 
pump is quadruple-acting, and duplex in form, with the 


cranks fixed at quarter centres, there are no bad centres, so | 


that a start can be made at any point, and the speed at the 
commencement is not limited. The duplex form also makes 
it practicable to work the pumps either singly or combined, 
so that in the event of repairs being necessary to one side, 
the other can be kept working. By the aid of the fly-wheel 
the full length of stroke is obtained, thus facilitating the 


passage of a large quantity of water at each stroke. A 
vacuum chamber is provided inside, with a water passage | 
underneath, so that, in whatever direction the piston is | 


moving, the suction of the water is the same through every 
valve. The water cylinder is improved by the outlet pipe 


projecting about din. into the discharge chamber, thus form- | 


ing a separate air vessel for each pump, apart from the large 
air vessel on the combined pumps, and preventing any 
sudden rush of water into the valve couplings at each stroke 
of the piston. Special forms of valves, lids, and stoppers 
are made, to avoid shocks in the discharge. All these parts, 
both internal and external, are easily accessible, and can be 
readily examined after the removal of any of the hand-hole 
covers, which the makers provide and fix in the positions 
shown. Suitable drainage is provided both for the steam 
and water cylinders, and also an additional outlet for con- 
densation in the steam and exhaust pipes. The fly-wheel 
can, if required, be used asa driving pulley. Every provision 
is made for efficient lubrication, and a special tallow cup is 
fitted to the steam valve. 


THE MOTION OF SUBMARINE BOATS IN THE 
VERTICAL PLANE.* 
By Kaptain WILLIAM HoveaarD, Royal Danish Navy, Member. 
(Concluded from page 358.) 

Effect of free liquid surfaces.—The most likely case of free liquid 
surfaces occurring, and one which has probably caused the failure 
of many submarine boats, is that of free water in ballast tanks. 
The effect is practically the same as if the stability had been 
diminished. 
stability may be seriously reduced, while the transverse os 
remains practically unaltered, if, namely, the tanks are of small 
breadth, but of great length. As the longitudinal stability is of 
utmost importance for the behaviour of a submarine boat, 
the great danger of free liquid surfaces is obvious. The muin 
ballast tank should therefore be subdivided in smaller compart- 
ments, and each compartment should, when submerged, be kept 
either completely filled or completely po es Two deep end tanks 
may be used for — the trim, and for providing for smaller 
fluctuations in displacement. The water in these tanks must, un- 
avoidably, have free surfaces, but the length of the tanks may be 
reduced toa minimum. In narrow es, where deviations are 
not permissible, great care must be exercised in order to keep the 


* Institution of Naval Architects. Abstract. 


As the | stability will genera 


ly be small, and may ever be detrimental—if, 
' namely, it is cay by removing a weight from below the centre 
of gravity. e facility with which the boat dives from the 
position ‘‘ awash,” must be dependent on the smaliness of the 
| angle @, which it has to maintain when in steady motion under 
water. It is, moreover, evident that both as regards resistance 
and convenience this angle should be as small as possible for a given 


surplus buoyancy, %.¢., se should be small. The investigation 


shows that this ratio is smallest when the conning tower is placed 
on the same side of the centre of gravity as the rudder. Moreover, 
that the best result is obtained when the rudder is placed forward ; 
and, finally, that great central horizontal area and high speed are 
favourable to a great surplus buoyancy. 

The rudders.—As in any other ship, a powerful steering gear, 
great area and leverage of rudder, and high speed, are elements 
conducive to good steering qualities in the submarine boat. As 
regards the position of the rudders opinions are divided. Some 
hold that they should be placed forward, others that they should 
be placed aft, others again both forward and aft, while some 
inventors combine the fore or aft rudders with midship rudders. 
It has already been stated that it is favourable in point of surplus 
buoyancy and inclination to place the rudders forward. As also 
forces acting forward produce greater vertical motion than when 
acting aft, we may conclude that forward rudders must be more 
effective than aft rudders. When plunging from the condition 
‘‘awash,” fore rudders are not liable to get out of the water as aft 
rudders are, and the direct action of the fore rudders will assist 
the vertical movement, while the upward pressure on aft rudders 
will counteract the same. It appears, indeed, that with some 
submarine boats, notably long ones, difficulties have been experi- 
enced in effecting the dive with aft rudders only. In spite of all 


| these arguments in favour of placing the rudders forward, this dis- 


position can hardly be recommended except in very long boats 
where it may prove a necessity. The same reasons which, in an 
ordinary ship, make us place the rudder aft, namely, that it is 
there better protected against d and fouling, hold good in a 
still higher dagies in a submarine t. The drawbacks which 
are connected with placing the rudders aft may be almost entirely 
obviated by giving them great area and leverage, and by placing 
the conning tower aft of the centre of gravity. It has already 
been mentioned that stability and steadiness of motion are 


| increased by aft rudders. Midship rudders produce no rotation, 


They counteract the surplus buoyancy, and facilitate driving, but 


| and must, therefore, be combined with either fore and aft rudders. 


t may,be noticed that, in this way, the longitudinal | oor 9 is very exposed, and they complicate the service of 
the t. 


It appears preferable, therefore, to place rudders aft 1m 
all cases, and in very long boats, where experiments might show 
the necessity thereof, also to place rudders forward ; but in such 
case the forward rudders should be used for steering, the aft 
rudders only as inclined movable planes. The combination of four 
rudders, two forward and two aft, is used in the French submarine 
boat Le Narval, and probably in several, if not all, other French 
boats. The American boat, the Holland, has only rudders aft. It 
has already been mentioned that steering in the vertical plane is 
more difficult than in the horizontal plane ; the helmsman, who in 
the latter case is concerned only with the angular motion, is in 
the submarine boat concerned both with the angular and the 
vertical motion. Moreover, if a disturbance of permanent nature 


occurs in a submarine boat, the helmsman has to find the new 
position of equilibrium both for the boat and for the rudder, It is 


1 
| ; 
| 
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obvious that only great apne and practice, and the use of 
‘ood instruments, can enable the helmsman to solve his task satis- 
actorily. In an experimental boat a long and careful training of 
the helmsman who is to work the horizontal rudders must, there- 
fore, be an essential condition of success, unless automatic ap- 
pliances are devised which make his presence superfluous. 

Effect of non-symmetry.—The general conclusion of the discussion 
on this point is that symmetry should, as far as possible, be pre- 
served, at any rate in an experimental boat, because the effect of 
non-symmetry will vary with the speed and immersion, and is, 
therefore, likely to render steering difficult. If symmetry is not 
preserved, whether it be in the shape of hull or position of pro- 
peller shaft, the vertical component of the resulting extra force 
should always act downwards, and the force should have the 
greatest possible turning moment about the stock of the horizontal 
rudder, opposite, in sign, to that of the surplus buoyancy ; hereby 


the ratio % will be the smallest possible. 
: 


On even keel.—The principle of keeping the boat always on an 
even keel, not only during steady motion, but also when rising or 
sinking, has by many inventors, and formerly, when the White- 
head mechanism was Ph unknown, also by the author of this 
paper, been recommended as the safest. The depth may then be 
kept either by means of inclined planes or fins—probably used in 
some of the French boats (Le Narval)—or by downhaul propellers, 
or by pumping water in and out of the boat, all of which methods 
are discussed in the Appendix. Since the Whitehead mechani 
has been made public, there appears to be no necessity to use any 
of these methods when under way, for what has been done in the 
Whitehead torpedo we must also be able to do in a submarine 
boat, where the pendulum-valve mechanism will act under more 
favourable conditions than in the torpedo, not being exposed to 
the violent accelerations of the latter. We know now that steering 
has been effected successfully by the inclining method, using 
horizontal rudders only, namely, in the Holland. The Whitehead 
mechanism may be used either as an indicator or for automatically 
working the rudders through a servo-motor. For keeping a certain 
depth at rest under water a pump may be used. This has been 
done successfully in Le Goubet. When under way, this system 
does not work well, at any rate in large boats. 

Steering by shifting weights inside the boat.—The shifting of 
weights may consist in pumping water from one end tank to the 
other. By this method all danger of damage and fouling of 
rudders is avoided, and the system appears simple and effective. 
It is shown in the Appendix that pure couples are very effec t've in 
producing vertical motion. It is doubtful, however, whether 
sufficiently great turning moments can be created in this way 
without using a very powerful pump, involving comparatively great 
expenditure of power. 
egulating and balancing.—Before diving the displacement and 
trim should be so regulated that when at rest the boat should lie 
be on an even keel, with only that part of the conning tower 
which corresponds to the surplus buoyancy projecting above the 
water. Let this be called ‘‘the diving condition.” Experience 
may show that it isadvantageous to trim the boat somewhat on the 
keel in thiscondition. Moreover, every precaution should be taken 
to preserve the ag corse and the position of the centre of 
gravity unaltered during submergence. The former of these 
operations, the ‘‘ balancing,” is performed while in the light condi- 
tion by means of the ballast tanks. It has been stated that there 
must be at least one large—possibly subdivided—‘ bottom tank,” 
and two smaller “end tanks.” Let us suppose that, by experi- 
ment, the draught and trim have been determined, from which the 
boat may be brought directly to the diving condition, by simply 
filling the bottom tank. Let this be called to ‘balanced trim,” 
and the condition, the ‘‘ normal light condition.” By placing the 
bottom tank well forward, the balanced trim will be such that the 
boat is well on the keel, the screw well immersed, and the fore 
body well out of the water. It is, therefore, a water-line well 
adapted for navigation. Suppose now the boat to be approaching 
the enemy. It should then be kept nearly on its balanced trim 
until in danger of being discovered. By means of the end tanks 
the boat should be brought exactly on that trim, whereafter the 
bottom tank, which has hitherto been kept completely empty, is 
completely filled. The boat will now be in her ‘‘ diving condition,” 
ready to dive atany moment. Before going to dive it should be 
ascertained that the bottom tank is completely filled, that all 
bilge water is pumped out, and all loose weights fastened. The 
boat should be laid exactly level. Each man should be assigned a 
certain position, from which he should not move during the dive. 
The balancing process here described is in principle the same 
operation which must be carried out with every Whitehead torpedo, 
and for the same reasons. If during the dive a permanent dis- 
turbance occurs, it will, within certain limits, be possible to meet 
it by the action of the rudder alone ; the result being that steady 
motion is again established, but the angle of rudder and the angle 
of inclination are generally both altered. If the change in rudder 
angle and inclination is observed to be considerable, it appears 
advisable either to stop and rebalance the boat, or to keep going 
and attempt to bring the boat back to the original inclination by 
pumping water from one end tank to the other. If after this is 
done the boat shows a tendency to sink or to rise, it isa sign that 
a weight has been added or removed, and water should accordingly 
be pumped either out of or into the boat. At the present stage of 
submarine navigation submerged runs of more than a couple of 
miles will probably rarely be undertaken. For such short dis- 
tances it would appear possible tc avoid permanent disturbances of 
such magnitude that they could not be dealt with by the rudder 
alone. The method here described of ne under way may 
therefore, not find any use for the present. If the sea is too rough 
for the exact determination of the balanced trim, the balancing 
operation may possibly be performed under water when at rest, 
by first making the boat float in equilibrium on even keel, and then 
pumping out a certain amount of water in order to produce the 
surplus buoyancy. 

Summary of conclusions.—The fore body should be deep, the aft 
body broad and flat. Large horizontal fins placed aft. High- 
speed boats should be longer, deeper, and of smaller breadths than 
low-speed boats. Symmetry about a horizontal -central plane 
should, as far as possible, be preserved. If non-symmetry is un- 
avoidable, the extra force thereby created should have a vertical 
component acting downwards, and the force should have the 
greatest possible turning moment about the stock of the horizontal 
rudder. Stability should, the type being given, be made as great 
ible, by securing a low centre of gravity. The horizontal 


as 
rudder should be large, and placed as far aft as possible. Surplus 
buoyancy should be as great as found convenient. The conning 

The dis- 


tower should be placed aft of the centre of gravity. 
placement and the longitudinal distribution of weights, should be 

reserved strictly unaltered while submerged, and should be care- 
fully regulated before diving. Unavoidable disturbances should 
occur aft rather than forward. 


CATALOGUES. 


The British Thomson-Houston Company, Limited. Leaflet 
describing magnetic blow-out controllers, type R. 

Pawling and Harnischfager, Milwaukee, Wis., U.S.A. Cata- 
logue of electric travelling cranes, 6th edition, 1901.—A handsome 
book got up in the best American manner, 

The Simplex Steel Conduit Company, Limited, Coventry-street, 
Birmingham. New price list for 1901.—The system of wiri 
exemplified in this catalogue has grown rapidly in favour wit! 
electricians. We understand that in one year from 1899 to 1900, 
the number of installations on the Simplex Steel Conduit system 

rew from 400 to 2000. It would appear from a perusal of this 
that the company is quite abreast of the times. 


THE TESTING OF MACHINE TOOLS, 


AN interesting paper on the testing of lathes for accuracy was 
read by Mr. W. C. Wenk, cf Altrincham, at a ting of the 
Manchester Association of Engineers held recently. In the 
course of his paper, Mr. Wenk described how tests could be carried 
out with as few and inexpensive tools as possible, the appliances 
required including a test-bar, two discs mounted on lathe centres, 
a truth indicator, a micrometer, and a pocket straight-edge. To 
ascertain whether the spindle showed a good bearing in the boxes, 
he recommended that they should smear thin streaks of Prussian 
blue on the spindle, and then turn the spindle in the boxes, which 
should be tightened fairly snug. The centre recess should be 
concentric for its entire length with the lathe bearings. To test 
this, the truth indicator must be fastened in the tool-holder 
and the short end of the indicator pointer applied to the 
inside of the spindle and revolved ; if there was no inaccuracy 
the long end of the pointer would remain perfectly still. To 
test the dead spindle they had to remove the key that 


is used, which reduces the temperature of the waste gases from 
540 deg. to 260 deg., or a reduction of 57 per cent. in volume 
while forced draught is supplied by 120in. fans, each driven directly 
by an 8 horse-power motor. There are three tandem compound 
four-valve Harrisburg steam engines, with cylinders — by 18in, 
and 28in. by 18in., anda simple engine with cylinders 1]jn, by 12in, 
Each of the large engines is directly connected to a Westinghouse 
continuous-current generator of volts, 200 kilowatts, running 
at 200 revolutions. The small engine is directly connected to a 
50-kilowatt machine, running at 275 revolutions. The generators 
will carry full load continuously without heating more than 75 deg, 
above the atmosphere, and can carry an overload of 30 per cent, 
for two hours, The lighting circuits supply 125 enclosed arc lamps 
and 550 incandescent lamps, both being of 220 volts. The motor 
circuits supply 105 motors, aggregating 520 horse-power. The 
motors range from } horse-power and 4 horse-power for stitching 
machines, and 5 horse-power for flat-bed and cylinder presses, to 


10 horse-power for the rotary presses, and 20 horse-power for the 
lifts. All the motors are directly geared or coupled to their 
hines, and stand on the floor or on brackets, so that the rooms 


prevented it from revolving, and apply the test bar and indicat 
as in the case of the live spindle. 
advancing screw and hand wheel they got the same results. The 
top of the lathe bed could be tested b y removing the carriage and 
loosening the headstock from the bed. The discs should then be 
placed in their respective spindles, and the indicator screwed or 
clamped to the disc in the dead spindle, so that the short end of 
the pointer rested on the top of the disc in the live spindle. In 
the intervening place between the head and tail stock a block of 
wood should be fitted, and they should then be moved together 
along the top of the bed. Any inaccuracy would register on the 
indicator. The guideslots or V’s, on or in which the tail stock was 
aligned, could be proved by turning the disc in the dead spindle a 
quarter turn, so that the small end of the pointer rested on the 
side of the disc in the live spindle ; the head and tail stock could 
then be moved together, as previously. In order to test the align- 
ment of the two spindles with each other, the two discs remai: ing 
in their respective spindles, they must remove the indicator and 
bring the head and tail stock near enough together so that the 
discs would just touch each other. They must then coincide on 
their periphery, and touch all around on their faces, which cou'd be 
tested by a straight-edge and bond, or tissue paper. A more 
reliable test was to separate the discs to permit the application of 
a hardened steel cylindrical gauge at various points. To prove 
that the carriageways were parallel with the spindle, the indicator 
could be fastened in the tool holder, and the test bar placed in the 
live spindle ; the indicator should then be applied to the bar at its 
horizontal centre line, and the carriage moved back and forth, and 
the indicator should also be applied at the top of the bar. They 
must then apply the test bar to the dead spindle, and by moving 
the tail stock the entire length of bed might be tested. A micro- 
meter could be used in this test instead of the truth gauge, which 
would read inaccuracies in one-thousandth of an inch. 

In the course of a short discussion which followed the reading of 
the paper, Mr. Alfred Saxon observed that tool makers might do 
more than they did in many cases in the way of testing tools before 
sending them out of the works, Tool making in this country had 
shown a great improvement of recent years, but there was still 
room for makers to strive after a higher standard of accuracy. 
Mr. Hans Renold referred t> the careful tests carr‘ed out on tools 
before they left the works by some of the leading American tool 
makers whose works he had visited. Mr. Hunt also alluded to 
American practice in the matter of testing, and observed that as 
regards tool making generally, the keen competition was causing 
greater attention to be paid to accuracy, and the cheaper and lower 
class lathes were gradually being cut out of the market. Mr. Cook 
remarked that comparisons were frequently made between English 
and American tool makers, but as a buyer he was of opinion that 
English tools on the whole were better than any in the world of 
their class. It was, however, often the case that buyers who went 
to America to buy a tool would be prepared to give far more for it 
than they would be willing to pay an English maker for a tool of 
the same class, They could geta machine in England equal or 
superior to any obtainable abroad if they would only pay a proper 
price for it. 


AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Large railway embankments.—Extensive changes of line and 
general improvements on the Union Pacific Railway have involved 
the construction of a number of very high embankments. At Dale 
Creek is a bank 900ft. long, 120ft. high, containing 750,000 cubic 
yards of earth. This was built in four horizontal sections by 
dumping the earth from railway wagons on temporary trestles ; as 
each section or layer progressed, a trestle was built upon it and the 
dumping of the next layer commenced. Near Sherman is an 
embankment having a maximum height of 130ft., and containing 
350,000 cubic yards. The height was too great for economical 
trestling, and the central portion, 300ft. long and 130ft. high, was 
built by dumping earth from a suspension bridge of peculiar con- 
struction. A timber tower, or framework, was built on each slope 
of the uncompleted bank, the tops being 130ft. apart and level 
with the top of the bank. A central tower was also built, and over 
these were carried six lines of cables, anchored into the bank and 
having a sag or deflection of about 34ft. The four inner cables 
were 2}in. and the other l}in. diameter. Across these were laid 
timbers 10in. by 12in., 16ft. long, with U-bolts to hold the cables. 
Three lines of longitudinals, Sin. by 16in., carried the sleepers for the 
contractors’ track of 3ft. gauge. Guy ropes of lin. steel cable were 
carried from the fioor to the surface of the ground beneath. The 
bridge was built in a week, and material was dum from it at 
the rate of 5000 cubie yards per day of 24 hours, e cost of the 
bridge and the completed embankment was about £360, without 
deducting the salvage value of the wire cables, &c. A permanent 
timber trestle across the valley would have cost some £1600, 
besides requiring continual a for inspection, repairs, &c. 

Concrete-mixing machines.—In a large proportion of the varied 
works for which concrete is now being so extensively used in 
America, the concrete is mixed by machinery, and this is not only 
more rapid and more economical than hand work on large con- 
tracts, but gives results practically equal to the best hand work 
and better than ordinary hand work. Some of these machines are 
cubical boxes of sheet iron mounted on a shaft at diagonally 
opposite corners, so that the materials forming the charge are 
tte violently about as the box is rotated by an engine. The 
Smith machine consists of two sheet steel cones riveted together 
at the base, and driven by a pinion gearing with a rail which 
encircles the base of the cones, This revolves on a horizontal axis, 
has blades to mix and stir the contents, and is discharged by tilting 
sideways so that the concrete is shot out of one of the small ends, 
the drum revolving all the time. The Drake machine has a semi- 
circular trough over which are two shafts fitted, with straight bars 
and curved scoops which stir the materials together and feed them 
gradually to the discharge end of the trough. The Ransome machine 
is a large steel drum resting on friction rollers, and driven by 
gearing. The interior is fitted with movable blades or wings. The 
materials are fed in through the central opening on one side, and 
roll over each other against the side of the drum. When properly 
mixed the blades are shifted so as tocarry the concrete up to the 
top of the drum, whence it falls vertically into a shoot projecting 
through the central yen | on the other side. A hand-mixing 
machine is driven by crank handles and a sprocket chain encircling 
a drum or cylinder. 

Electric plant of a publishing house.—The Curtis Publishing 
Company, of Philadelphia, has recently installed a new and com- 

lete electric plant for power and light in its two buildings. 
eeu is supplied by three Babcock and Wilcox water-tube boilers 
of 250 horse-power, carrying a pressure of 1601b. An economiser 
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are not obstructed by belting and shafting. The motors are 
designed to carry full load continuously at the highest speed with- 
out sparking or high heating, and to carry an overload of 33 per 
cent. for two hours without injury. 

A new cast steel plant.—The United States Steel Company has 
established new works near Boston for making steel castings under 
the Lundin patents. By this process a fine quality of soft stee] 
is obtained, with a tensile strength as high as 90,000 1b., and 
which can be machined and welded, and gives practically the same 
results as a drop forging: The steel is peculiarly homogeneous, 
and very uniform in quality. Steel tools can be cast of hard stee!, 
requiring only to be tempered and sharpened, while a soft self- 
tempering steel can also be made. At first the crucible system 
was employed, but owing to the increase of business the new plant 
has also open-hearth furnaces, so that castings of 15 to 20 tons in 
weight can be made. The main building is of steel frame 
construction, 200ft. by 118ft., with a runway 40ft. high for two 
electric cranes of 58ft. span. The main ladle crane has two 
travelling hoists, a 30-ton hoist running on the upper boom and a 
10-ton hoist on the lower boom of the girders. The other crane 
also has two hoists, of 10 tons and 3 tons capacity. All are fitted 
with magnetic and mechanical brakes. In a wing of this building 
are two 15-ton open-hearth furnaces, with room for two more, 
The gas-producer house is 65ft. by 30ft., and contains four Talbot 
water-seal gas producers, The crucible foundry is 100ft. by 75ft., 
with two crucible furnaces. The power-house is 65ft. by 25ft., 
with electric plant for lighting and power, and an air compressor 
for the stock and coal lifts and for the sand-blast machine for 
cleaning castings. The machine shop and blacksmith shop are in a 
building 40ft. by 30ft. 

Niagara Falls transmission line.—A new transmission line is being 
built to convey the electric current generated at Niagara Falls to 
the power station at Buffalo, and the two lines wil! supply about 
30,000 horse-power. Both lines will be worked at 22,000 volts. 
The present line is now worked at 11,000 volts, but the transformers 
and other apparatus were designed for either the low or the high 
voltage, so that few changes will be ry. The old line con- 
sists of six copper cables or two three-phase systems, each cable 
having nineteen strands. The new cables are of aluminium, with 
a cross section of 300,000 circular units, and thirty-seven strands 
to each cable. Fora of the route the new line diverges from 
the old one, and is laid on a strip of land 30ft. wide, which has 
been purchased by the company. The poles are 35ft. long, and 
as the aluminium cables are much lighter than the copper cables, 
the poles are placed 1124ft. apart instead of 75ft. apart. Besides 
building the new line, the company is straightening the old one, 
especially in places where there are some s bends, as it has 
been decided that with a straight line there is less liability to 
interruption of the service. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

A HOLIDAY tone pervaded the quarterly gathering of the iron 

trade on 'Change, in Birmingham, to-day—Thursday. Some of 

the works have not yet re-opened after the Easter stoppage. A 

moderate amount of busi was t ted this afternoon on the 

satisfaction of the early requirements of customers, but forward 

business was scarce, consumers being evidently of opinion that a 

waiting policy is the best for the present. They expect coal prices 

to come further down before long, and they then hope that iron 
values will also become still easier. But iron sellers point out that 
their prices have already come down in advance of coal, and 
declare that there is not room for much, if any, further reduction. 

Under these circumstances the market this afternoon was unsettled, 

with a tendency in consumers’ favour. A fair quantity of engi- 

neering material changed hands, some of the heavy es of the 
district having lately secured some satisfactory orders. Steel 
rices were about as follows :—Bessemer billets, £5 to £5 5s.; 
iemens, £5 5s. to £5 10s.; mild steel bars, £7 5s. to £7 15s.; steel 
plates, £7 to £7 10s.; girders, £6 5s. to £6 10s, 

The association figure for bars r £7, though 
business is done at less—£6 12s. 6d. and even £6 10s. being 
mentioned. Sheets, singles, are quoted £7 5s. to £7 7s. 6d.,'doubles 
£7 7s. 6d. to £7 10s., and trebles £8s. to £8 2s. 6d. The foreign 
demand for galvanised corrugated sheets was reported moderate 
at £11 to £11 5s. for 24 gauge f.0.b. Liverpool, Hoop iron is 
ag £7 15s., nail and rivet iron £7 10s., and gas strip £7 to 

7 5s, 


A moderate amount of business is believed to be on the eve of 
negotiation, and things generally would be considered better but 
for the circumstance that they are with the 
late ‘‘boom,” which of course could not expected to last. 
Staffordshire cinder forge pig, for example, at 47s. is not an 
extremely low price, yet it looks so when compared with the 
72s, 6d. at which it stood twelve months ago. Ironmasters have 
had a good deal of relief in costs of production lately, for in 
addition to the 174 per cent. which has from time to time of late 
been taken off, it will be remembered that the men voluntarily 
surrendered one a per cent. advance, so that altogether wages 
have come down 20 per cent. Part-mine pigs are quoted 48s. to 
50s.; all-mine, 52s. 6d. to 60s.; best, 80s, to 85s. ; and cold blast, 105s. 
The production of pig iron of all descriptions continues limited. 
Sellers are declaring that prices have touched bottom. North- 
amptons are 46s. to 48s.; Derbyshires, 48s. 6d. to 50s.; and 
Lincolnshires, 50s. 7d. ‘ 

At the thirty-first annual meeting of the North Staffordshire 
Miners’ Permanent Relief Society at Stoke-on-Trent it wes 
reported that the society was in a perfectly sound and satisfactory 
state. It was true that two years ago the passing of the Work- 
men’s Compensation Act caused the withdrawal of a half their 
numbers, but the miners of the district were realising the value « f 
the society as an addition to the advantages to be obtained under 
the Act, and the membership was steadily increasing. The Com- 
mittee et that the percentage of fatal accidents is slightly in 
excess of fast year. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
Manchester.—The position generally throughout the engineering, 
iron, and steel trades of this district remains one of great uncer- 
tainty as to the future. Notwithstanding the very large drop in 
prices, there is no question that both raw and finished iron can be 
produced at a substantial profit on the basis of present selling 
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ough in some descriptions of manufactured steel—plates 
sales, Sie aaa declare they are now only being produced at 
serious loss, With pig and finished iron makers still in the 
n that they have a considerable margin of profit, and the 
rospect of much lower prices for fuel, it is not surprising that 
Payers and consumers maintain the attitude of er 
further reductions on both raw and manufactured material, buta 
will largely depend upon the turn that trade may take during the 
next few months. 
| hear of a fair amount of new work giving out amongst engineers 
in this district, but apart from one or two special branches there 
is a keen competition to secure orders, and prices are being cut 
yery low. This is, of course, in considerable measure due to the 
reduced cost of material, but may also be taken as an evidence 
that the outlook is not regarded as at all Serge tap 
Operations in the iron and steel market have during the past 
week only been partially coming round again after the holidays. 
There was but a bg moderate attendance at the Manchester 
‘Change meeting on Tuesday, with scarcely more than a nominal 
sort of business doing. — met with only a very restricted 
inquiry, with no material change in prices except where these are 
governed by s ial conditions. For Lancashire foundry 55s. 6d. 
to 563., less 24, is about the basis on which makers would be 
repared to book orders, although on special parcels they 
ave perhaps been getting a trifle above this figure. For 
Lincolnshire the list basis remains at 493s. 6d. net, with, 
however, sales of some brands reported at 50s. 6d., and 
Derbyshire, now that furnaces are again in operation, ranging 
from about 53s, 6d, and 54s. for ordinary brands, up to 59s. 
for some special brands, net, delivered Manchester. Forge 
ualities are about as last quoted, No, 4 Lancashire, delivered 
Warrington, averaging 493. 6d., less 24, and Lincolnshire 48s, 2d. 
to 49s. 2d. net. iddlesbrough iron is about steady at late rates, 
53s. 10d. net being the average quotation for ordinary No. 3 
foundry, but some special brands quoted 54s. 4d. up to 54s. 10d. 
net, by rail Manchester. Scotch iron has fluctuated somewhat 
during the week, owing to labour disputes, which, however, are 
now settled, and remains at about 59s, 9d. to 60s. for Eglinton to 
60s, 6d. for Glengarnock, with American pig iron, of which, how- 
every, there is very little on hand, quoted about 57s. 6d. to 58s. 
net, Manchester docks. 
Only a moderate business comes forward in the finished iron 
trades, and with one of the Lancashire makers having broken away 
from the manufacturers’ association, prices are somewhat irregular. 
The official basis for bars is simply nominal, and £6 15s, is the full 
average quotation, with special discounts to merchants even on 
this figure reported in some instances, North Staffordshire bars 
are quoted £6 15s. to £7 delivered here. Sheets remain at about 
£8 10s, to £8 12s. 6d., and hoops £7 12s, 6d. random to £7 17s, 6d. 
special cut lengths delivered here, and 2s. 6d. less for shipment. 
An unsatisfactory tone still prevails in the steel trade, with some 
very low cutting in prices where orders are to be got. Hematites 
are easier, and ordinary No. 3 foundry qualities are to be bought 
at about 67s., less 24, delivered Manchester. Local made steel 
billets do not average more than £4 15s, net; steel bars range 
from £6 12s. 6d. and £6 15s. upwards ; common steel plates are 
obtainable at under £6 5s.; and steel boiler plates quoted at 
£6 17s. 6d. to £7, but.as low as £6 15s. reported to have been taken 
in special cases for delivery in this district. 
ie, Dickinson, F.G.S., late H.M. Chief Inspector of 
Mines, brought before the members of the Manchester Geological 
Society at their meeting on Tuesday the question of the prevention 
of accidents in mines caused by falls of roof and sides, After 
reviewing the report which has been prepared by several of H.M. 
Inspectors of Mines upon the system of timbering adopted at the 
Courriéres collieries, in France, he said that in the opinion of the 
mining engineers, what most conduced to the favourable results as 
regards safe working obtained at these collieries was systematic 
timbering, with the timber inserted as soon as there was room for 
it, and the use of temporary iron bars to support the roof in advance 
of the last setting of timber until there was room for another set- 
ting. He—Mr. Dickinson—wished to draw particular attention to 
the satisfactory results shown by the working of the Courriéres coal 
mines, where the average yearly loss of life during the five years 
ending 1899 was only one-sixth that in our home mines. It was to 
be noted, however, that these French seams were all of safe thickness, 
without any of the thick legless seams common in our own country, 
and that the workings had apparently not yet attained the depth 
at which coal in narrow work began to crush by the superincum- 
bent weight. Summarising his observations on the matter, Mr. 
Dickinson said the report related mainly to extending the use of 
an old recognised mining practice. The whole system as adopted 
at the Courriéres collieries would not be applicable to our thick 
seams as now worked in one face, or by taking the under 
ae first and ripping down the upper parts in coming 
+k; but the system might in some instances be modified 
by working in separate layers of suitable thickness. It might also 
be tried in such seams as were of suitable thickness, On the 
whole it merited commendation. In the discussion on the paper, 
the chairman said it was hardly fair to compare the proportionate 
loss of life at one group of collieries with the loss of life in the 
whole of the United Kingdom, as there might be special circum- 
stances in one case which did not apply to others, but Mr. John 
Gerrard, one of the Inspectors of Mines who reported on the 
Courritres collieries, stated that there were no special conditions 
there that would account for the lessened loss of life except the 
system of timbering, and the favourable results obtained were due 
to this cause, 
The stoppage of the pits during the Easter holidays, which in 
most cases extended practically until Wednesday before full 
operations were cmneek has for the time being had a steadying 
effect on the coal market. Except, however, in the better 
qualities of round coal suitable for house-fire purposes, there has 
been no actual scarcity of supplies, and any improvement in the 
position can scarcely be more than temporary. House-fire coals 
are very strong at recent full quotations, but all other sorts 
of fuel remain weak, with prices irregular. In the lower 
qualities of round coal suitable for steam and forge purposes, 
notwithstanding the recent cessation of work at the pits, there 
are fairly ample supplies on the market, not so much from Lanca- 
shire collieries as from outside districts, and prices are barely 
maintained at recent quotations. At the pit mouth ordinary 
qualities of steam and forge coal could be bought from 10s. 6d. to 
Ils., with, however, quotations at some of the Lancashire collieries 
still up to lls. 6d. and 12s, per ton. A rather steadier tone is 
reported as regards engine fuel, so far as the Lancashire collieries 
are concerned, local coalowners apparently being of opinion that 
prices have now got to about as low a point as they are likely to 
touch, and there is less disposition to cut below current rates to 
secure orders. It is now exceptional where under 7s. would be 
quoted for the common sorts of Lancashire slacks, whilst better 
qualities are quoted from 8s, 6d, to 9s., and some special sorts 9s. 6d. 
to 10s, per ton at the pit mouth. It is, however, not improbable this 
firm position may be only temporary, and certainly in outside 
competing districts prices are no stronger. Derbyshire slack, in 
fact, is offering at perhaps even lower prices than ever, and some 
sorts could be ht at from 3s. and 3s. 6d. at the pit upwards, 
according to quality. Although with the lessened demand for 
ouse-fire coals as the summer advances there will be some corre- 
sponding decrease in the production of slack, there is, on the other 
hand, the prospect of larger quantities of Yorkshire slack coming 
on the market now that the Baltic shipping season is opened. As 
to actual requirements for manufacturing purposes there is no in- 
dication of any probable increase, but rather so far as engine fuel 
for mill purposes is concerned, the usual lessened consumption as 
the Summer advances. It is, therefore, more than doubtful 
whether e ne fuel can maintain any really stronger position, the 
probability being that low prices will have to rule, and certainly 
consumers are not at all anxious about covering their forward 
requirements, 
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The shipping trade remains quiet, and a good deal of difficulty is 
now being experienced in inducing consumers to accept deliveries 
on account of contracts which were entered into when higher 
prices were ruling. This is especially the case in shipments of coal 
to Ireland, where it is reported all sorts of objections have been 
raised with a view of breaking through current contracts. With 
regard to steam coals, very low prices continue to be taken, 12s. to 
12s, 6d. being the full average figures for ordinary qualities, 
delivered at the ports on the Mersey. 

In the coke trade the slight tendency towards a steadier tone is 
being maintained, but prices, taking them all through, remain with- 
out any notable change, foundry descriptions ranging from about 
22s, for North Durham qualities to about 25s. as an average figure 
for the best Lancashire cokes at the ovens, with Yorkshire furnace 
cokes to be bought at about 9s., and best Lancashire furnace cokes 
quoted about 12s. 6d. to 13s. at the ovens, 

Barrow.—The demand for hematite pig iron is still quiet, and 
orders have been placed for but few parcels during the week, as 
the holidays have had the effect of curtailing commercial opera- 
tions. Prices are a shade easier at 58s, to 60s. 6d. for mixed 
Bessemer numbers net f.o.b. Warrant iron sellers quote 57s, net 
at a month, buyers 7d. less, Stocks have been reduced during the 
week by 630 tons, making an increase in stocks since the beginning 
of the year of 654 tons, and making the aggregate of metal in 
stock 23,264 tons. Thirty-four furnaces are in blast, compared 
with forty-four in the corresponding week of last year. 

Iron ore is easier to buy, and transactions in native qualities 
have not been on a large scale during the past few weeks, 
average native sorts are quoted at 12s, per ton net at mines. 

Steel makers have closed their works for probably a fortnight 
with the dual object of doing necessary repairs and of waiting 
until their order sheets are in a more healthy position than for the 
past few weeks. Business is offering slowly, but there is reason to 
believe a fair amount of activity may be maintained during the 
summer months. There is a comparatively small trade in steel 
rails, and it is not expected pate og improvement will take place 
until the South African war is over. Then some big colonial 
orders may be looked for. American makers are not doing a large 
business in British markets, but there is evidence that the com- 
petition from that quarter is on the increase. Ship plates are in 

reater demand, and £6 per ton is the current quotation. A fuller 

usiness is expected, as cheaper cost in the matter of raw material 
will induce shipbuilding orders. 

Shipbuilders and marine engineers are busy, but new orders 
have not lately been booked. 

The work of lowering the Ramsden Dock lock sill 6ft., which 
was commenced a year ago by John Aird and Co., contractors, 
has now been completed, and the removal of the cofferdam is now 
engaging attention. 

The shipments from West Coast ports for last week stand at 6535 
tons of iron and 8735 tons of steel, as compared with 16,927 tons of 
iron and 15,326 tons of steel in the corresponding week of last year, 
a decrease in iron of 10,392 tons, and in steel a decline of 6591 tons. 
The shipments of iron this year stand at 95,495 tons of iron and 
123,050 tons of steel, as compared with 237,687 tons of iron and 
120,664 tons of steel in the corresponding period of last year, a 
decrease in iron of 142,192 tons, and in steel an increase of 
2386 tons. 

Coal and coke are a quiet trade, and orders are coming to hand 
slowly. Prices remain low and at late quotations. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Work in Sheffield and district ceased last Saturday for the 
Easter holidays, and in very few instances, apart from the 
establishments engaged upon military material, were operations 
resumed until the following Thursday. In some instances, indeed, 
the whole week has been practically blank so far as business is 
concerned, several of the establishments shutting up until Monday 
next. In several of the heavy branches business affairs are 
becoming more settled and inquiries have been more freely 
followed by orders. Wages have been reduced in the iron trade, 
and this relief, coupled with the “slump” in fuel, is operating 
advantageously. The fallin iron values has enabled manufacturers 
to obtain more profit on goods which recently have been produced 
with no margin of gain and in some instances at a loss. 

In the lighter trades of the city heavy Government demands are 
now keeping several of our principal firms fully employed. This is 
more particularly the case in rough files for the Royal Engineers 
for shoeing and similar purposes. In no department of local work 
has the use of machinery been more freely extended than in the 
manufacture of files. Sheffield has always hada reputation for the 
excellence of its file-cutting machinery, and those locally made 
continue to hold their own in spite of the energy of German and 
American manufacturers in pushing their file-cutting machines in 
the market. 

Gas engines are being increasingly used in many Sheffield and 
district establishments, particularly those dealing with wood and 
stone, although the gas engine is also being freely applied to pro- 
ductions in iron and steel. In several instances steam hammers 
are being changed into gas power hammers. 

Inthe Yorkshire coal trade business has been practically at a 
stand since last report. Much dissatisfaction is expressed amongst 
coalowners over the new contract for locomotive fuel. Several of 
the companies which had contracted at 9s. per ton for three months 
have been trying to extend these contracts for six. The owners are 
not disposed to accede to their request except at an advance of 6d. 
or ls. per ton. It is doubtful whether these advances can be 
obtained unless the demand should suddenly increase. An 
improvement in this direction can only be looked for when the 
shipping season opens. No great expectations, however, are enter- 
tained regarding the shipping prospects, purchasers being very 
chary of operating even at the present low rates, believing that by 
waiting they may secure even better terms. One difficulty in regard 
to the shipping season is that the Durham coalowners are get- 
ting increasingly keen in their competition. They have already 
secured two contracts of considerable consequence in former years 
coming to South Yorkshire. In spite of the holidays tending to 
clear away stocks, Barnsley hards are being sold at 8s. 6d. to 9s. 
per ton in several instances, 

Household coal keeps remarkably firm for this period of the 
year. If the present more genial weather should continue, the 
reduction of 6d. to 1s, a ton which was made at the beginning of 
April will soon be found insufficient. Best Silkstones continue to 
fetch from 15s. to 16s. per ton, Barnsley house from 14s. to lds. 
per ton. In engine fuel supplies are abundant and values continue 
to weaken, Nuts fetch from 8s, to 10s. per ton, screened slack 
from 6s. per ton. Quotations for small coal can scarcely be given, 
prices being so irregular. Manufacturers state that they are now 
able to obtain supplies at about one-half the prices paid at the 
beginning of last year. In the coke trade ordinary South York- 
shire coke still continues to droop, and has been sold recently from 
8s, to 8s, 6d. per ton. 


NORTH OF ENGLAND. 


(From our own Correspondent.) 

BUSINESS is very quiet this week, but that was to be expected 
on account of the holidays, and the comparative absence of buying 
has not further weakened the market; on the contrary, the tone 
is really better than it was, and prices generally are firmer. 
Prospects undoubtedly are more satisfactory, and deliveries are on 
a larger scale than they have been for a long time, notwithstanding 
the -Relldage: The briskest period of the year has now been 
entered upon, and if producers could not hold their own now the 


chances of their doing so later on would not be good. Within the 


last few days some considerable transactions in Cleveland warrants 
have been recorded; in fact, it is calculated that as much as 
15,000 tons were bought one day, 7000 tons in one lot, yet this has 
not caused any material rise in the value, and, moreover, the stock 
in the public stores increases, This is not a little curious when it 
is borne in mind how greatly the production has been reduced, 
and also how much deliveries have this month increased. Connal’s 
stock of Cleveland pig iron on 10th inst. was 63,287 tons, an 
increase this month of 5101 tons. Nearly all the makers say they 
are reducing their stocks, and that it is only one or two firms who 
are lodging iron in the public stores, But whether that be so or 
not, the increase in the stores has something to do with preventing 
the value of iron improving. 

Of the twenty-five furnaces which were stopped in the North of 
England during December and January four Lave resumed opera- 
tions, all to make either hematite or ic iron, and not one to 
produce ordinary Cleveland iron. 

With regard to wages at the blast furnaces in the North of 
England, these have this week been reduced 21 ‘per cent., almost 
the largest single reduction ever made. The wages at the blast 
furnaces are regulated by the fluctuations in the realised price of 
Cleveland No. 3 pig iron, and this bas come about automatically. 
But heavy though the reduction is, it does not afford much relief 
in the cost of production—not more than ls. per ton, seeing that 
the cost of labour per ton of pig iron made is not at the outside 
more than 5s. per ton. Railway charges for the carriage of iron- 
making materials—coke, ore, and limestone—are also regulated by 
the changes in the realised price of No. 3 Cleveland pig iron, and 
from the beginning of the month these railway rates have becn 
reduced 7 per cent. 

The official announcement made by the accountants relative to 
average net price realised for the No. 3 Cleveland pig iron 
delivered during the first quarter of the year showed an extra- 
ordinarily large decline, but not more than was generally expected. 
In the last quarter of 1900 the figure was 67s. 7'9d. ; last quarter 
it was 50s. 10°94d., a decline of 16s. 9d. per ton. The figure] re- 
ported for the September quarter of last year was the highest ever 
realised for the last twenty-five years—69s. 6d., and, as compared 
with that, the price has fallen 18s. 7d. 

The price of No. 3 Cleveland G.M.B. pig iron this week has been 
steady at 45s. 3d. per ton for prompt f.o.b. delivery, neither makers 
nor merchants taking less, and there is much less pressure to sell than 
has been known for some months. No. 1 is at 46s. 9d.; and Nos 4 
foundry and forge are both at 44s,, the last named being somewhat 
scarce, as the output was more largely reduced. e@ price of 
M. Nos. of East Coast hematite pig iron has at last steadied at 55s. 
Though there has been a rapid fall latterly in hematite, the aggre- 
gate decline has not been heavier than that in Cleveland iron, the 
former having fallen altogether 32s. 6d., and the latter 33s. 9d. 
What has helped to steady the price has been the cessation of the 
increase in the stock of hematitein the public stores. After bei 
almost stationary for months, the stock began to increase on Marc 
13th, and continued every day—with one exception—to increase 
till the close of the month, the stock rising in the fortnight from 
405 tons to 7905 tons. This month, however, there is a change, for 
not on any day has there been an increase ; on the contrary, 
1000 tons was taken out. The situation for the makers of hematite 
pig iron is thus more tolerable, and as prospects are better, more 
furnaces are at work. 

Producers of manufactured iron and steel are doing rather 
better, and have not suffered from the depression to the same 
extent as the pig iron makers. Prices have become firmer, but are 
not actually altered from those of last week. Common iron bars 
are at £6 15s., best bars £7 5s., iron ship plates £6 12s. 6d., steel 
ship plates £6, iron and steel ship angles £6, iron sheets £8, steel 
sheets £8 10s., all less 24 per cent. f.o.t. Bolckow, Vaughan, and 
Co, have secured an order for 2000 tons of 60ft. rails for the Glas- 
gow Corporation’s Tramway Committee, the price being £7 10s. 
per ton, which is considerably more than the Norwich people are 
giving to a Belgian company for tram rails. Bolckow, Vaughan, 
and Co. will also supply the necessary fish-plates at £9 10s. The 
whole contract is to be executed within six weeks. The same firm 
have got an order for 18,000 tons of steel rails for South Africa. 

The death is reported this week at Middlesbrough of Mr. William 
H. Cowper, who for the last thirty years has been well known in 
the iron and coal trades of the North of England. He was a 
native of West Yorkshire, and commenced his commercial career 
at Sir W. G. Armstrong and Co.’s Elswick Works, Newcastle-on- 
Tyne. 

"The strike of crane men, boiler menders, &c., at the Stockton 
Malleable Ironworks, Stockton, continues, and is now in its third 
week, Though only twenty men are concerned in the by ae: 
2000 men are laid idie, It is likely that the works will be closed 
for several weeks, even if the dispute were adjusted at on 
because the firm are taking the opportunity to alter the works an 
put in improved machinery. 

The brig, ere Society of Railway Servants are balloting the 
men on the North-Eastern Railway system as to whether they will 
strike if the directors continue to refuse to give a 10 percent. 
advance of wages, &c. The claims are(1) 10 per cent. advance of 
wages all round; (2) night duty to be paid for at time and a- 
quarter between 6 p.m. and 6 a.m.; and (3) Sunday duty to be 
paid for at the rate of time and a-half to all who are not already 
in receipt of that rate. The ballot papers are to be returned not 
later than the 23rd inst. 

The coal trade is showing improvement in several branches, and 
prices are generally more favourable to sellers than they were last 
month, but, of course, are much below those of last year. Thus 
the South Metropolitan Gas Company has bought gas coal for 
delivery over the next twelve months at prices varying from 8s. 9d. 
to 9s. 3d. f.0.b., whereas in the autumn they had to give 16s. for 
similarcoal, Several good contracts have been secured at about 
9s. 6d. per ton, and that is also the price of coking coal delivered 
f.o.b. The wages in the Northumberland coal trade have been 
reduced 13? per cent. this week, that having been the decision of 
Judge Greenwell, who had the matter referred to him. Best steam 
coal is quoted at 12s, 6d. to 13s. per ton f.o.b., and smalls at 6s. 
Coke prices are becoming again more favourable for the sellers, and 
consumers are desirous of buying for forward delivery, as they do 
not expect to see the values any easier. For medium blast furnace 
coke 3s. 6d. per ton delivered on Teesside has to be paid. 


NOTES FROM SCOTLAND. 
(From own our Correspondent.) 


THE strike of colliery engine-keepers, which was the means of 
stopping work at the great majority of the collieries for about a 
week, and causing iron and steel works to shut down for want of 
fuel, has now collapsed. The leaders of the miners seem to be 
ashamed of the part they took in the affair, judging from what has 
transpired in their public meetings. Still ‘‘ All’s well that ends 
well,” and the probability is that the dispute has been arranged 
in such a way that neither masters nor workmen will have much 
cause for regret. What the engine-keepers have gained is a ten- 
hours’ day, but this they might have obtained without a strike. 
Their hours have been nominally twelve, and they asked a reduc- 
tion to eight, without any corresponding curtailment of wages. 

The pig iron market had a cheerful and firm opening on Tuesday 
after the holidays, and although the amount of business done was 
small, the close of the strike and the encouraging news of American 
trade had a very good effect. Business has been done in Scotch 
warrants at 53s, 34d. and 53s. 44d. cash, and 53s. 6d. to 53s. 44d. 
one month. Cleveland warrants have been dull, about 45s. 1d. to 
44s, 1ld. cash, and 45s, 2d. and 45s, 24d. one month. Cumber- 
land hematite has been dull at 57s. 3d. cash buyers, and 57s, one 
month, business done. 

Over twenty furnaces were put out of blast owing to the colliers’ 


strike, but these are again being gradually put in operation, and 
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the likeiihood is that the output of pig iron will speedily assume 
its former dimensions, 

The shipments of Scotch pig iron in the past week have been 
larger than usual, amounting to 7081 tons, but they are still 1847 
tons behind the quantity despatched in the same week of last 
year, and there is a total decrease in the shipments for the present 
sod to date of 28,915 tons. The past week’s arrivals of Middles- 

rough pigs at Grangemouth reached 10,477 tons, an increase of 
4256 tons compared with the corresponding week. 

Prices of Scotch makers’ pig iron are fairly steady. Govan, 
f.o.b. at Gl w, No. 1, is quoted 55s.; No, 3, 54s.; Carnbroe, 
No. 1, 57s.; No. 3, 55s. 6d.; Clyde, No. 1, 66s. 6d.; No. 3, 
56s. 6d.; Gartsherrie, No. 1, 67s.; No. 3, 57s.; Langloan, No, 1, 
68s.; No. 3, 57s.; Calder, No. 1, 68s. 6d.; No. 3, 58s.; Summerlee, 
No. 1, 70s.; No. 8, 57s. 6d.; Coltness, No. 1, 75s.; No. 3, 57s.; 
Glengarnock at Ardrossan, No. 1, 66s.; No. 3, 56s.; Eglinton 
at Ardrossan or Troon, No. 1, 57s.; No. 3, 56s. 6d.; Dalmellington 
at Ayr, No. 1, 57s. 6d.; No. 3, 56s. 6d.; Shotts at Leith, No. 1, 
70s,; No. 3, 57s. 6d.; Carron at Grangemouth, No. 1, 67s. 6d.; 
No. 3, 57s. 6d. per ton. 

Business in the manufacturing departments has been disorganised 
owing to the miners’ strike. ere was no disposition to pay any 
advance on coals, so that works were promptly shut down when it 
became apparent that there was likely to be a scarcity of fuel for 
manufacturing purposes. Most of the works are again in opera- 
tion, but there can be no doubt that the strike has had a bad 
effect on business generally. 

A iderable ber of fresh shipbuilding orders are 
announced, but the work in hand is only of moderate amount, and 
the outlook altogether is not very promising. Several thousand 
men have been idle several weeks at Fairfield on account of the 
management instituting a change in the method of keeping their 
working time. It appears that hitherto the practice has been to 
reckon the time from the moment the workman enters the gates ; 
but it is alleged that in some cases a good deal of time was wasted 
after entering the gates before the men arrived at the places where 
they were employed. 

It need scarcely be said that the coal trade has suffered con- 
siderably from the strike of colliers, brief though the stoppage of 
work has been. Shippers report that quite a number of important 
inquiries have been missed, and it is feared that business has been 
lost that will be difficult, if not impossible, to recover. The total 
coal shipments from Scottish ports for the week has been 158,044 
tons, compared with 171,207 in the preceding week, and 194,456 in 
the corresponding week of last year. Prices may be regarded as 
having come back to about the former level, although the quotations 
are somewhat irregular. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE present week is a broken one, and fully half has been 
wasted in holiday making, many colliers taking three days, and 
iron and steel works doing but little. The holidays have told 
strongly on coal prices ; best small steam has touched 9s. The 
short supply has hardened all prices. House coal has been in good 
demand, and, generally, a strong forward business has been a 
leading feature. Owners with ample tonnage at command, and 
best steam to meet requirements for prompt shipping, have done 
well, but it is not expected to be of long continuance ; probably a 
change may occur before the month is out, though it was stated in 
the best circles this week that prominent coalowners in Cardiff 
have nearly full stems for April month. It is but fair to record 
that, while holiday making has been general amongst a mass of 
the colliers, the Aberdare, Merthyr, and Rhondda men have shown 
exceptional activity, as if desirous of getting as much benefit from 
the high = as possible. On Tuesday the whole of the collieries 
in the Aberdare Valley were working, with the exception of the 
Navigation at Mountain Ash. Merthyr Vale men fell into work, 
also Treharris, and the Maindy Colliery, Pentre, Rhondda; all the 
others were idle. 

The first quarter’s returns are generally looked forward to with 
interest, as showing the probable trend of business both in coal 
and iron, and other trades. J have now been favoured with those 
for March, and note, at the first glance, that compared with March 
last year the coal returns show a falling off in shipment of 202,655 
tons. There is, however, a progressive increase this year as 
regards Cardiff and Swansea. During the quarter Cardiff 
despatched 4,025,168 tons of coal, 7429 tons iron and steel, 20,162 
tons coke, and 92,435 tons patent fuel. Newport, 954,750 coal, 
8395 iron and steel, 4482 coke, and 21,655 tons patent fuel. Swan- 
sea, 507,675 coal, 262 iron and steel, 2009 coke, and 93,833 tons 
patent fuel. Port Talbot, 100,915 coal, 2062 coke, and 561 tons 
patent fuel. Lilanelly, 52,348 tons of coal. 

The latest coal quotations on ‘Change, Cardiff, show the present 
firmness of trade :—Best steam, 17s. to 17s. 3d. ; best seconds, 
16s. to 16s. 6d.; ordinary seconds, 15s. 6d. to 15s. 9d.; drys, 
14s. 6d. to 15s. P yegee steam smalls, 8s. 6d. to 9s. ; best ordi- 
naries, 7s. to 7s. 6d.; seconds, 6s. 3d. to 6s. 6d.; inferior, 5s.; best 
Monmouthshire semi-bituminous, shipment at Cardiff, 15s. to 
15s. 6d.; seconds, 14s. to 14s. 6d.; colliery small, 6s. 9d. to 7s. ; 
best house coal, 17s. to 18s. ; seconds, 13s. 6d. to 14s, 6d. ; No. 3 
Rhondda, 15s. to 15s. 6d. ; brush, 12s, to 12s, 6d. ; smalls, 10s. to 
10s. 2d.; No. 2 Rhondda, 12s, 9d. to 13s. 3d.; through and 
through, 8s. 6d. to 9s. 6d. ; smalls, 5s. 6d. to 6s. 6d. Patent fuel 
reg tg lis. Coke, furnace, 14s. 6d. to 15s, 6d. ; foundry, 16s. 
to 18s. 

Swansea prices: Anthracite, finest hand picked, 20s. to 22s. ; 
seconds, 15s. to 16s. ; best large, 13s. 9d. to 14s. 6d. ; red vein, 
lls. ; rubbly culm, 4s. 9d. to 5s. ; steam, 16s. to 16s, 6d. ; seconds, 
14s. to 15s.; bunkers, according to quality, 10s. 6d. to LIs. ; 
small, 6s. to 7s. Bituminous: No. 3 Rhondda, 13s. to 13s. 3d. ; 
through, 9s. 6d. to 10s. 6d., all f.o.b. Swansea cash 30 days, less 

. Coke furnace, 14s. to 14s. 6d. ; best foundry, 17s. 6d. to 18s. 
Pitwood prices ag Coal trade slack ; shipment 
last og was only 27, tons. Working at several collieries 
irregular. 

ere has been an improvement lately in the patent fuel trade 
at all ports, the low prices quoting evidently causing increased 
business, 14s, to 15s. at Newport and Cardiff and Swansea, 13s. 6d. 
to 14s. being about the present rates. At the close of the week 
Port Talbot shipped a large cargo to Tunis, and Swansea one day 
despatching 2500 tons to Beyrout, 2670 to Nantes, 600 tons to St. 
Nazaire, and 1400 to Bartella, in all over 8000 tons for the week. 
Cardiff, 2700 tons to Santa Rosalier, with 397 tons coke ; Torre 
Annunziato, 2500 tons. The coal trade of Newport has a more 
hopeful appearance. Tonnage coming on fairly, house coal, as 
anticipated, beginning quietly the usual down grade. 

There is not much alarm felt at the American combine, as 
cargoes of bars have perceptibly dropped, and one fact is certain, 
there will be no shortcomings here in meeting any rivalry, to 
which end labour and capital must continue on its present friendly 


ooting. 

On ’Change, Swansea, this week it was stated that Scotch pig 
iron showed an advance of 6d. on the week, and hematite5id. No 
change in Middlesbrough. An increase of over 2000 tons is 
reported in stocks owing to short shipment. 

test quotations :—Glasgow warrants, 53s. 6d. cash ; Middles- 
brough, No. 8, 45s., other numbers in proportion; hematite 
warrants, 57s, 3d. for mixed numbers. Welsh bars, £6 10s. to 
£6 12s. 6d.; angles at usual extras. Sheet iron, £7 10s. to 
£7 10s. 6d.; steel, £7 10s. to £7 12s, 6d. Steel rails, heavy, £5 10s, 
to £5 12s, 6d.; light, £6 5s. to £6 7s. 6d. Bessemer steel tin- 
plate bars, £4 15s,; Siemens best, from £4 15s, Tin-plates: Bes- 
semer steel cokes, 12s. 6d. to 12s, 9d.; Siemens, coke finish, 
12s, 9d. to 13s.; ternes, per double box, 28 by 20 C., 23s. 6d. to 
24s, to 26s. 6d.; best charcoal, 14s, to 14s. 6d. Big sheets for 


vanising, 6ft. by 3ft. by 30 g., per ton f.o.t., £8 15s. to 
17s, 6d.; finished black plate, £8 10s. to £9. 


Block tin, £115 10s. to £113 5s.; spelter, £16 2s. 6d.; lead, 
£13. Copper, Chili bars, £68 15s. to £69 5s. 

Production of tin-plates was tolerably large last week, 56,598 
~eoas shipment small, 26,471 boxes; present stocks, 124,159 

Xes, 

Russia was a large customer for plates last month, taking 5868 
tons, China took 483 tons, Japan 236 tons, United States only 
1139 tons, as compared with 2719 March last year. Prospects this 
week are good. 

Mr. R. Colquhoun, son of the former general manager of 
Tredegar Works, has retired. 

The important sinking at the Windsor Colliery in the Aber 
Valley, Caerphilly, is now regarded as a substantial success, The 
first satisfactory indication was given by the striking of the 
2ft. Yin. Now the 4ft. steam has been won, proving 6ft. Qin. 
at E a of 607 yards. Sinking will now continue to the 6ft. 
and 9ft. 

The Light Railway Commissioners have submitted to the Board 
of Trade for confirmation an order made by them for light railways 
in the urban district of Llanelly. 


NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE principal departments of the iron and _ steel industry 
continue very quiet, and the accounts received from Rheiniand- 
Westphalia, as well as from Silesia, state the employment of the 
mills and forges to be of the most limited description. In a few 
special cases only the tone has been stronger than in previous 
weeks ; Berlin dealers, for instance, have quite recently raised 
their prices 0°50 to M 1 p.t. 

Pig iron remains dull, as before, though a slight improvement in 
demand was felt, but as the steel and puddling works, which have 
been in better occupation lately, are consuming their stores in crude 
iron first, it may be four or five weeks before the general demand 
for pig iron shows any improvement. The pig iron convention 
does not, it is stated, intend to advance quotations for the present. 
Current list rates are :—Forge pig, M. 61 to62 ; basic and Bessemer, 
M. 60 to 61; foundry pig, M. 65 to 67 ; hematite, M. 78 to 80; 
spiegeleisen, M. 90 to 93 p.t. at works. 

At a meeting held on the 3rd instant in Cologne, the Union of 
Rhenish-Westphalian hoop mills resolved to maintain the former 
price of M. 125 p.t. for hoops in basic, free Cologne or Dortmund. 

A moderate, but, on the whole, regular and satisfactory business 
is still done in all sorts of coal, house fuel being, of course, less 
lively than before, but quotations are firm all round. 

The upward movement in the Austro-Hungarian iron industry 
continues, the machine and engine department being particularly 
lively. Inquiries for all sorts of agricultural machines come in 
freely ; girders, too, and plates, meet with good request, and 
there is altogether a more animated tone perceptible, which will 
probably lead to a rise in quotations before the quarter ends, 
At present white Styrian forge pig stands on 91 to 92 crowns p,t. 
at works; grey Bessemer, 90 to 102 crowns p.t.; bars, 180 to 
120 crowns; boiler plates, 340 to 370 crowns; girders, 180 to 
185 crowns p.t. 

There is a good demand coming in for engine coal on the 
Austrian market, and increasing activity is reported in the brown 
coal trade, the opening of the Elbe traffic having caused a revival 
in the export of brown ccal. 

There is but very little business of an urgent nature offering on 
the Belgian iron market ; the tendency all round is languid, and 
prospects rather discouraging. In the girder trade German com- 
petition has of late been less keen, and this has caused prices 
to become a little more stiff ; in other articles, however, foreign 
competition is as strong as ever. Ata recent tendering for hoops 
for the State Railways German works have sent in the lowest offer, 
and it is therefore generally expected that the Government will 
grant them the contract in question. 

Little life is stirring on the Belgian coal market. The fact that 
stocks in house coal have been reduced to a mere nothing in many 
instances, in consequence of the long and severe winter, is generally 

arded as the cause of the strong, healthy tone that continues 
ry 2 felt in the coal trade. At the latest tenderings English firms 
got orders for 10,000 t. coals for the State Railways, while the 
remaining lots were given to Belgian coalowners. In steam coal 
and in coal for coke making English and German competition is 
very keen, and it is fortunate that France continues a good and 
regular customer, otherwise stocks in the Meuse district would 
most likely increase alarmingly. 

The Russian Minister of Commerce has granted the following 
sums for the State Railways requirements in rolling material for 
this year:— Twenty million roubles for locomotives, eighteen 
million roubles for load wagons, and seven million roubles for 
passenger cars. Thus prospects in the Russian machine and rail- 
way department may well be considered bright, the more so as for 
next year the State Railways demand in rails is estimated at ten 
million roubles, 

Some thirty years ago coal had been found near Trevna in the 
Tirnovo district in Bulgaria, but endeavours made by Govern- 
ment to use the coal on the Danube steamers have after a while 
been o— up. Now these layers of coal, which are said to be of 
considerable importance, have been let to a foreign company, and 
one concern, Prince Boris, is already employing 350 men; a narrow 
track line, 10 kiloms. long, is being laid for the conveyance of coal, 
but a direct communication wi nee has not yet been formed, 


AMERICAN NOTES. 


(From our own Correspondent.) 
New York, March 28th, 

THE condition of business in the United States is shown by the 
increase of 47°3 per cent. last week over same week last year. 
The increase in Beitimore was 12°5; Chicago, 20°6; St. Louis, 
42°6 ; New Orleans, 34°8. The gross ae of 134 railroads in 
January were precisely double same month 1896. Expansion is the 
order of the day. For the first week of March increase of railroad 
earnings 12°57 per cent.; second week, 8°20. The increase of the 

tal business of the country was 20 per cent. in three years. 

ilroad earnings continue in heavy volume. General commodity 
prices are firm, Money is abundant. The export trade is heavy 
and increasing. Railroad consolidations continue. A half-dozen 
roads of 25,000 miles mileage are getting together, beginning with 
the Union Pacific and ending with the Denver and Rio Grand. 
The control of the Mexican Central is being sought in the same 
interests. Measures are being taken to establish closer and more 
exacting economies. Steel stocks are advancing because of the 
acceptance of the merger by stockholders. New capacity is pro- 
jected, and the momentum of expansion isgrowing. The financial 
situation is strong. A large amount of railroad building is pro- 
jected. The European demand for electrical equipment is grow- 
ing rapidly, especially for British roads, All plants are over- 
sold. Additions are od made, involving outlays running into 
millions. 

The United States Steel Corporation is almost ready for business. 
The 160,000,000 dols. bonds of thesCarnegie Company are to be 
exchanged for like bonds of the new corporation. Steel and iron 
products of all kinds are steadily advancing in price, and orders 
are accumulating for autumn delivery to a degree which suggests 
the possibility of the recurrence of the disaster of 1899, when con- 
sumption was suddenly checked by high prices, producing the 
equivalent of a physical ‘‘cold.” The tendency towards combina- 
tion is still manifest. Practically all the lake craft has been 
secured by the United States Steel Combination, but there is a 
vast amount of ore land yet within reach, but not at present 


economically so. Reports from all over the United States show 
the existence of phenomenal demands. New industries arg 
multiplying. Mining developments are calling for equipment 
beyond present capacity. A transfer of a considerable population 
is in progress from the Eastern States to the Pacific coast, where 
railroad building is making vast and rich agricultural areas ayaj]. 
able for cultivation. 

The directors of the Union Pacific have voted to increase the 
capital stock to 100,000,000 dols. common stock. ‘he total 
capitalisation of the Union Pacific is now 295,429,400 dols. The 
distance from Ogen to San Francisco is to be reduced 47 miles by 
expending 3,000,000 dols. on cut-offs. The news of rich gold 
deposits in the British Columbia region ceases to surprise news. 
paper readers or investors. Rich placer deposits are just 
announced at Chestachina, All preparations are made to furnish 
transportation to the rush of prospectors for Alaska. 

The commerce of the interior, as shown by railroad and clearing- 
house returns, is growing very rapidly, The trend of prices seems 
to be upward, Nearly all kinds of raw material are higher, 
Labour is in request all over the Pacific Coast. Remarkable rajj. 
road development is in ren all over the Pacific Coas 
especially in British America. Steel rails are 26 dols.; girder rails 
32 dols.; steel plates have advanced, and all kinds of consumers 
are crowding in summer orders. Tin-plate mills are very busy, 
Sheet mills are swamped with orders. The canning industry js 
exceptionally prosperous, and a tin-can combination has established 
a pretty strong grip over the can-making industry. 

Our wheat shippers are regarding with concern the develop. 
ment of the scheme which has for its aim the diversion of wheat 
traffic from New York to Montreal through the construction of a 
route vid Georgian Bay. The plan is practicable. 

Lake copper is still 12 cents. Exports for March 5400 tons, 

The American Bridge Company is securing large orders for 
bridge building from home and foreign sources, and an advance in 
structural material is among the immediate probabilities, 

The banks have abundant capital and are encouraging care- 
fully-considered enterprises. Coal mines and timber lands are 
favourite fields for investments. Gold mining is receiving special 
attention, especially in the North-West. Shipbuilding is also 
attracting a great deal of capital on both coasts. 

New York, April 4th. 

The financial event of the week is the launching of the United 
States steel stocks on the market. Both common and preferred 
are going at higher than present market quotations. The total 
number of shares to be issued is 8,500,000. The engravers on the 
new certificates are hard at work. Mr. 8. T. Robinson, of W, 
Jessop and Sons, Sheffield, England, is here to purchase a site fora 
steel plant, to escape the tariff of 50 dols. a ton on crucible steel, 
Steel specialities will be made. High-priced fuel in England is one 
reason of the move. The new works will be in the vicinity of Pitts. 
burgh. The strength of the stock market has been maintained, and 
the level of prices has been advanced. Railroad stocks are in great 
request. Buying is persistent. The general wholesale trade is 
active. Sales of stocks average over a million and a-quarter a day, 
A great deal of realising is being done. The general public are 
heavy buyers to stocks. The bank deposits are larger, and surplus 
reserves are lower. The Treasury surplus is increasing. Last 
Saturday the Treasury held 497,301,030 dols, Treasury gold consists 
of two funds—150,000,000 dols. in the reserve for the redemption 
of legal tender notes, and 98,975,071 dols. in general cash. “ Out- 
standing gold certiticates amount to 248,000,000 dols. The National 
banks are still adding to their holdings, and have now 381,200,000 
dols, Agricultural conditions are — prosperous. Texas 
raises over one-third of the cotton crop, and this year’s figures are 
placed at 3,600,000 bales. Last year’s crop was worth 88,825,000 
dols, This year’s crop is estimated at 159,000,000 dols, 
The Texas oil boom continues. A fourth well, of enormous 
capacity, has been ‘brought in.” There is great activity 
in railroad building, and a main line is projected from 
New York to Washington, D.C., by which the Delaware 
and Chesapeake bays will be used, and a direct route taken 
through Central New Jersey. Several great combinations in the 
West will soon be announced. Railroad earnings are heavy, and 
the volume of traffic is exceptionally heavy. There is an urgent 
demand for heavier locomotives, and a new plant is projected in the 
interest of three or four Western roads, The fever of combina- 
tion has not subsided. During March, combinations of over 
1,000,000 dols. were organised, representing a gross capitalisation of 
220,250,000 dols., as against 502,000,000 dols, same time last year. 
The decrease in our surplus reserve threatens a 4 per cent. rate of 
interest. Last week’s trading in stocks reached 7,650,000 shares. 
The rush of the general public after stocks is increasing. There is 
a scheme being worked up to divert trade from the Suez Canal to 
the Pacific. The scheme is based on the allegation that it will 
be made cheaper to ship goods from Manila to Seattle, State of 
Washington, thence across the continent by rail, and across the 
Atlantic to Europe, than to pay Suez Canal tolls. Hemp and sugar 
would chietly profit. Other products are tobacco, hides, perfumery, 
copra, oils, &c. The establishment of peace, now made more 
probable by the capture of the chief insurgent, will, it is 
believed, lead to a great development of productive capacity of the 
Philippine Islands. 

The American steel trade is in an exceptionally prosperous 
condition. Prices are threatening further advances, Mills are 
everywhere crowded with business. No dissensions are in sight 
outside of possible judicial complications affecting the right o! 
combination over actual values. 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


THE colliers not having resumed work after the holidays, no 
reliable quotations can be given. Exports for week ending April 
6th were :—Coal: Foreign, 39,502 tons; coastwise, 18,161 tons. 
Imports for week ending April 9th were :—Iron ore, 9450 tons ; 
pig iron, 1530 tons ; manganese, 3400 tons; scrap and old rails, 810 
tons ; cement, 188 tons ; pitwood, 2147 loads. Pig iron :—Scotcl: 
warrants, 53s, 4d.; hematite warrants, 56s. 11d.; iddlesbrougb, 
No. 3, 45s. f.o.b. Cumberland prompt. Iron ore :—Rubio, 13s. 6d. 
to 14s,; Tafna, 15s. to 15s, 6d. Steel:—Rails, heavy sections, 
£5 10s. to £5 12s. 6d.; light ditto, £6 5s. to £6 7s. 6d. f.0.b.; Bes- 
semer steel tin-plate bars, £4 15s.; Siemens steel tin-plate bars, 
£4 15s. to £4 17s, 6d., all delivered in the district, cash. Tin- 
plates :—Bessemer steel, coke, 12s. 6d. to 12s. 9d.; Siemens, coke 
finish, 12s, 9d. to 13s. London Exchange telegram :—Copper, 
£68 12s, 6d. Straits tin, £115 15s. 


LONDON GEOLOGICAL FIELD Cxass.—Professor H. G. Seeley, 
F.R.S., will conduct the annual course of excursions commencing 
on April 27th, arranged to illustrate the geology and higher 
physical geography of the basin of the Thames, These excursions 
will afford the means of examining some of the greater rnovements 
which the South-East of England has experienced in folding of the 
rocks and in changes of their level. The denuding action of the 
sea in levelling the land will be seen between Aylesbury and 
Maidstone, and the action of atmospheric denudation will bo 
demonstrated in the forms of the parallel hill ranges and valleys 0: 
Surrey and Kent. The work will demonstrate the geological 
structure of the districts known as the Weald and the London 
Basin. The strata examined will ——- all members of tke 
Neocomian and Cretaceous groups, the Lower London Tertiaric:, 
and the gravels and brick earth of the Thames Valley. Oppor- 
tunities will be given for collecting fossils from these strata, and 
from the Upper Oolites. Further information and particulars of 
membership may be obtained from the hon. general secretary, 
Mr. R, H. Bentley, 43, Gloucester-road, Brownswood Park, N. 
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CONTINENTAL NOTES. 


Tue Grecian Government propose to construct 
a graving dock at Syra. 

TuE Siro Railway, Sweden, is to be extended 
to the Slottskogen Forest, where a new terminus 
will be constructed. 

Tue Belgian Consul at Hongkong reports that 
there is a demand there for machines used in 
shipbuilding yards, sugar factories, match 
factories, silk factories, and agricultural works. 

A proJect has been under study for some time 

t for the enlargement and improvement of 
the port of Gothenburg, Sweden. The plans 
recently modified by King Oscar II. are now 
under the consideration of the municipal council. 

Tuer project of a direct line of railway from 
Turin to Porto Maurizzio, Italy, is at present 
understudy. The line would pass vid Savigliano, 
Fossano, Mandovi, Ormea and Onéglia ; and the 
concession of the section from Fossano to Onéglia 
would, it is understood, be ceded to a group of 
English capitalists, who are prepared to spend a 
sum of 80 million lire on the undertaking. 

Tue Italian engineers Messrs. Ciceri and Conti, 
of Milan, have obtained the concession of construc- 
tion of a navigable canal from Domodossola, the 
last Italian station of the Simplon Railway towards 
Lake Majore—a distance of 30 kiloms. The 
canal which will be constructed in five sections 
will, in addition to affording facilities for naviga- 
tion, be utilised for the development of electric 
energy. The cost of the undertaking is computed 
at 7 million lire, 

Tue department of the Seine-Inférieure, 
France, is authorised to raise a loan of 7,480,000f. 
for the construction of a system of departmental 
tramways, which have already been declared of 
public utility. The new system will be utilised 
for goods as well as passenger traffic, and includes 
the following lines :—From Saintes to Marennes 
with branches to Taillebourg and Saujon vi@ Gua ; 
from St. Denis to St. Trojan—Isle of Oléron— 
with branch to Boyardville ; and from Mirambeau 
to St. Aigulin. The concession will be ceded to 
the Compagnie des Chemins-de-fer-economiques 
des Charentes. 

Tue Persian Government has just accorded to 
a group of native merchants a concession for the 
construction of a highway from Julfa to Tabriz 
and Cazivin. This last-named town being already 
connected with the capital by the finest road in 
the empire, the project thus consists in opening 
between Teheran and the Russian Caucasian 
frontier a grand highway of communication 
accessible to traffic in all seasons. The pro- 
jected new route which his Majesty the Shah 

opes to travel over on the occasion of his next 

journey through Europe comprises a length of 
92 farsaks, or about 343 miles. Theconstruction 
of this highway will no doubt constitute an 
appreciable factor towards facilitating the esta- 
blishment of the railway that will one day travel 
this route. 

Arrangements in connection with the proposed 
Indo-China Exhibition at Hanoi for 1902 are well 
in hand. The last mail brings the news of the 
approval by the committee of the principal palace 
and general plan of the exhibition. The palace 
will be 100 m. long and 30 m. wide. It will 
comprise a rez-de-chausée which will be divided 
into small halls, and a first stage composed of two 
vestibules, a reception hall and galleries, while the 
central portion of the building will be covered 
witha dome. On the conclusion of the exhibition 
the palace will serve as the French Colonial 
Museum. Building was commenced on7th Janu- 
ary, by Henry Blazeire and Company, the French 
contractors, and it is hoped to finish about the 
middle of March next year. 

THE Zeitschrift describes a system of tender 
locomotive recently constructed by a firm in 
Chemnitz, and in which the residues of the 
manufacture of petroleum are employed as fuel. 
The author of the article gives an account of 
some experiences in this connection. The resi- 
dues employed were enclosed in a reservoir of 
300 litres capacity, and maintained at a tempera- 
ture of 45 degrees, an auxiliary boiler being 
utilised at the time of starting. The boiler of 
the locomotive rapidly attains its normal traction 
pressure—about 8 atmospheres—under the in- 
fluence of the burners at half-cock. The trials 
were made on a line 19°5 kiloms. long. The 
weight of the train drawn was 65 tons, and the 
normal pressure of steam 8°2 atmospheres ; the 
average speed was 20 kiloms. per hour, with a 
consumption of 648 litres of water and 60 litres 
of fuel. Under these conditions the consumption 
of fuel per train kilometre is about three litres, 
corresponding to a cost of about one penny. 


LAUNCHES AND TRIAL TRIPS. 


CALABRIA, steel screw boat for passenger 
service ; built by, David and William Henderson 
and Co., Limited ; to the order of, the Anchor 
Line ; dimensions, length 390ft., breadth 47ft., 
depth 30ft. 6in. moulded ; engines, triple expan- 
sion; 3lin., 50}in., and S84in. diameter, and 
4ft. 6in. stroke, pressure 1801b.; vessel built to 
the highest class of the British Corporation, for 
service between Italy and New York; launch, 
April 1st. 

_WILDENFELS, cargo steamer ; built by, Wigham 
Richardson and Co., Limited, the 
order of, the Deutsche D.G. ‘“‘Hansa,” of 
Bremen ; dimensions, 420ft. long, 55ft. beam ; 
engines, four-crank quadruple, built on the 
Yarrow, Schlick, and Tweedy system; con- 
structed by, builders of boat ; trip was satisfac- 
tory, and boat afterwards left for Germany ; 
trial trip, April 2nd. 


sc ;_to the order of, Sir Christopher 
urness, M.P., for Beckingham and Co., New- 
castle; dimensions, length 360ft., breadth 


ressure 1651b.; con- 
Limi estgarth, and Co., 
built to highest class with 
rey pottom on the cellular principle ; launch, 


THE PATENT JOURNAL. 
Condensed from “The Iustrated Oficial Journal of 


Application for Letters Patent. 


*,* When inventions have been “‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 
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6180. TreEatiInc Furi, A. Boake, Roberts, and Co., 
Limited, and R. Stewart, London. 

6181. CycLE SappLe Support, J. B. Brooks and J. Holt, 
Birmingham. 

6182. Birs for Horses, J. C. Triffitt, Holbeach, Lin- 
colnshire. 

6188. Makino Joints for Sanirary Pipes, C. Lewis, 


urn. 

6184. Prorg.ier, J. Jones, Dundee. 

6185. Decorating EARTHENWARE H. K. 
Barker, Stoke-on-Trent. 

6186. Scourtne or Burrinc Leatuer, A. M. Wright, 
Northampton. 

6187. ScHoo. Desks, F. H. Fisher, West Bromwich. 

6188. Compounp Enotes, W. A. Ashworth, Man- 
chester. 

6189. Prgumatic Tires, W. Blackband, Wolverhamp- 


on. 

6190. Reraininc Sprino in Position, J. R. Watts, 
Sheffield. 

6191. ELecrric Licut Appiiance, R. L. Wood, Chel- 
tenham. 

6192. Lapper Bortnc Macuines, &c., R. B. Smith, 
Swansea. 

6198. Game, H. Engel, Berlin. 

6194. PuorocrapnHic Lens, E. F. Griin, 
Brighton. 

6195. Pocket Pen Curr, R. W. Councer, Egremont, 
Cheshire. 

6196. Lirtinc Conrrivance for Invaips, A. Belzer, 
Baden, Germany. 

6197. Batt Vatves, A. Dean, Brighton. 

6198. Apparatus for TREATING Orgs, C. Canobbio, 
London. 

6199. ComprngeD and Concrete WALL, G. E. Clare, 
London. 

6200. T. K. Barnard, 
Oswestry, Salop. 

6201. Moron Veuicies, W. A. McCurd, London. 

6202. Cuitprey’s Cots, R. G. Hammersley and J. H. 
Pochin, London. 

6203. Dravcut Equa.issers, W. C. Campbell, London. 

6204. Spiit Busu for Drivinc Puuteys, W. T. Parrack, 
London. 

6205. Lavatory Wasu Basins, A. Johnson, Man- 
chester. 

6206. Linotype Macutnes, W. Brimelow, London. 

6207. Swircuinc-orr Evectric Current, R. Swales, 
F. Stamford, and R. A. Swales, London. 

6208. Cornice Bracket, J. Phillips and W. FE. 
Harvey, London 

6209. Ser-saws, O. E. Dobree, London. 

6210. Puzzuix, J. R. Elliott, London. 

6211. Beps, W. J. Munden, London. 

6212. So.ipiriep Sprrit to be used as Fugt, R. C. Wild, 
London. 

Sicx, H. W. Chinnery, 
London. 

6214. for Pranos, W. Bohrer, London. 

6215. Export Crates for Rapsits, W. M. MclIlwrick, 
London. 

6216. Kitys for Mact, I. Birkett and J. Thornton, 
London. 

6217. Process for Sorrentnc Water, F. Breyer, 
London. 

6218. Piston Pacxtno, J. B. Eidel, jun., and G. Hart- 
mann, London. 

6219. Miners’ Pick Biapg Box, A. Parker, London. 

6220. AvToMATIC SPRINKLERS, J. C. Merryweather and 
Cc. J. W. Jakeman, London. 

6221. Paper Perrorators, T. Ashley, London. 

6222. Crc.e Mupevarps, R. H. Death, London. 

6223. Fotpinc CompinatTion Lappgrs, J. Charman, 
London. 

6224. SHow-caszs, G. Strong, London. 

6225. Construction of Cyc_e Lamps, H. F. Laughton, 
London. 

6226. Cyanipes, E. C. Rossiter, H. W. Crowther, and 
G. 8. Albright, London. 

6227. Breast Pumps, W. H. Martin, London. 

6228. Pipes, R. Bungeroth and the Deutsch-Oester- 
reichische Mannesmann-Réhren Werke, A. G., 
London. 

6229. Pens, L. G. Sloan.—(L. E. Waterinan Company, 
United States.) 

6230. Tires, J. B. Swineheart and W. A. Byrider, 
London. 

6231. Derectinc Puncturgs in Tires, A. E. Bawtree, 
Sutton, Surrey. 

2. SHaprno Macurnes, H. Hess, London. 

3. Toorupicks, W. Reinhard, London. 

. PorTaBLE Buriprnes, O. Kohler, London. 

. Curmyerys, A. Custodis, London. 

3. Curmyeys, A. Custodis, London. 

. ALvoys, J. B. de Alzugapay, London. 

. Rovers, L. Gillrath, London. 

6239. INTERNAL Combustion Enorygs, C. T. Robinson 

and 8 J. Prescott, London. 

6240. Piston Heaps, C. T. Robinson and 8. J. Prescott, 
London. 

6241. Prorrectina Iron from Fire, I. Koslowsky, 
London. 

6242. E.ectric Demanp Inpicators, W. Cowderoy, 
London. 

6243. Steam Generators, J. G. Lorrain.—(@. Thomson, 
Dnited States.) 

6244. Pens, E. Ritbel, London. 

TaBLes, Hobbies Limited and H. Jewson, 
London. 

6246. Paorocrapus, C. P. H. Ahrle and the “ Metal- 
line-Platten-Gesellschaft m. b. H.,” London. 

6247. Looms, E. Schindler, London. 

6248. Coo_ine Apparatus, G. Schober, Liverpool. 

6249. Couptincs, W. P. Thomson.—(The Niirnberger 
Motorfahrzeuge-Fabrik Union” G. m b. 
Germany.) 

6250. Auto-cars, W. P. Thomson.—(The Niirnberger 


“Union” G. m b. H., Ger- 

many. 

6251. AuTo-cars, W. P. Thompson.—(The Niirnberger 
Motorfahrzeuge-Fabrik “ Union” G. m. b. H., Ger- 
many.) 

6252. Motors, W. P. Thompson.—(The Niirnberger 
Motorfahrzeuge-Fabrik “Union” G. b. H., Ger- 


many.) 
6253. MANUFACTURING Borsrns, A. Giitterman, Liver- 


pool. 

6254. Press, A. Weintraud, London. 

6255. Taps, G. Culver, London. 

6256. for Srwina Macurnegs, F. A. Barnett, 
London. 

6257. Macuines for SzPARATING W. A. Green, 
London. 

6258. Swrrcnss, J. J. Glass, London. 

6259. Sprinos, T. A. Shea, London 

6260. Manuracture of Peat Biocks, G. Hartmann, 
London. 

6261. Liquip Ruxgostats, C. de Kando, London. 

6262. IncanpEescent Gas Burners, F. Fiirstenheim, 
London. 

6263. AmBULANCEs, F. Sims, London. 

6264. PREVENTING SLAMMING of Doors, R. Drummond, 
London. 

6265. J. Coad, London. 

6266. GRass-MowIXe Macutng, F.C. Schmidt, London. 

6267. CanpLe C. E. Parker-Rhodes, London. 

6268. Prantnc Macnines, G. Bentley and J. H 
Macnarey, London. 

6269. Propetter, R. B. Williams and E. Cave, 


London. 
6270. P. Pietsch, London. 


6271. Tetecraruic Apparatus, A. J. Boult.—(Z. XK. 
Gruhn, Germany.) 

6272. Treatment of Gas Liquors, H. 
London. 

6278. Cars, L. K. Bohn, London. 

for Skates, W. Schneider and F. Schmidt, 
vondon, 


Koppers, 
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6275. Vatve for Gaszs, L. Sinclair, London. 

6276. VenTILaTING Apparatus, H. H. Sidebottom, 
Manchester. 

6277. Wixvows, T. Baird, jun., Glasgow. 

6278. SaAFEGUARD against Sugstrrution, D. Ajcardi, 
London. 

6279. ConTROLLING the Fiow of Liqutps, J. Merrill, 
Sheffield. 

6280. Swircues, A. Eckstein and D. B. Mellis, Man- 
chester. 

6281. CaTrLe Firrines, W. Wylie, Glasgow. 

6282. Topacco-cuTTinc Macuinery, W. Davies, 
Guernsey. 

6283. Friction CLutcuses, D. Horsburgh, Manchester. 

6284. Tramway Sarety Guarps, A. Broadbent, Bir- 


6285. Jotners’ Bencu Grip, W. Ashton, Manchester. 
6286. ConpiTioniING of Yarn, J. T. Pearson, Burnley. 
6287. Sasu Winpows, W. Hargreaves, Manchester. 
6288, Gas Meters, G. B, and E. W. Smith, London. 
6289. DrinkING Fountains, T. and A. B. Webb, St. 


Helens. 
6290 Combustion Motors, J. Fielding, 
Gloucester. 
Tram-PoInt SeTrer, R. C. Royle, 
vel 


6292. INDER SirTeR and Bin, J. W. Crossley, 


Liverpool. 
6298. Borter Freep Recuator, R. Richardson, Glas- 


gow. 
6294. Recorpina the Movements of R. 
Meyer and H. Sabban, Rutherglen, Lanarkshire. 
6295. Harness Bucks, J. Speir, Glasgow. 
62{0. Cueck for Suips’ Capin Doors, H. Thomson, 


lasgow. 

6297. Furniture Castors, G. Tucker and H. V. Wood, 
Birmingham. 

6298. “Water Bapy,” E. Wardle, Chilwell, Not- 
tingham. > 

6299. DispLayine Fasrics, D. C. Jenkins and W. C. 

nor, Liverpool. 

6300. Water Morors, W. T. Hill and W. Evans, Man- 
chester. 

6301. Rartway Apparatus, F. A. Beny, 
Liverpool. 

6302. Dryinc Apparatus for Grain, O. Hillig, L. 
Hamburger, and H. Kallmanr., Liverpool. 

6303. Steam Enoines, J. Liddle.—(Northern Rotary 
Engine Company, United States.) 

6304. Cusprpors, C. J. Merritt, Glasgow. 

6305. ContrivaNce for Paper Fires, L. 
Gillrath, Germany. 

6306. Dritis, F. T. Laws, W. C. Smith, and G. J. 
Gibbs, Manchester. 

6307. Direct F. R. Vandyke, 
London. 

6308. INcaNDESCENT GasLicut CuImNey, J. Schaack, 
J. A. Wrede, and K. Jven, Germany. 

6309. and Po.isHinc Macuings, C. F. and 
C. H. J. Dilg, New York. 

6310. Wrincinc Macuine R. Shannon, 


Glasgow. 
6811. , for ATTACHING a Heap to a FIsHING 
Bart, M. J. Boyle, Cootehill, Co. Cavan. 
6312. WaTER-sUPPLY VaLveEs for CLosets, H. L. Doulton, 
London. 
63'3. Recorpinc Pressure Gavors, H. 8. Hatfield, 
New Barnet. 
6314. Corset Ciasps, E. W. Groeschel, London. 
6315. SorTING Macutnes, W. W. Beaumont, London. 
6316. Nut-Lockinc Device, R. B. Southwell, Sutton, 
Surrey. 
6317. ELecTricaL INSULATION MATERIAL, E. A. Clare- 
mont, London. 
6318. VELOCIPEDE FREE-WHEEL CLUTCH, E. G. Manning, 
London. 
6319. Apparatus for Puriryinc Water, J. Beha, 
mdon. 
6320. Pencit Cases, H. L. Symonds, London. 
6321. Apparatus for Fisre CurRvine, 8S. A. Flower, 
London. 
6322. Manuracture of Steet, Sir A. Hickman and W. 
Hutchinson, London. 
6328. Castine Incots, A. J. Lustig, L. Kahn, and I. 
Lehman, London. 
6324. Fotpinc Macutyes, H. H. Lake.—(C. B. Cottrell 
and Sons Company, United States.) 
6825. for Moufprnc Gass, F. and A. Shuman, 
mdon. 
6326. ExpLosion Enorngs, T. McMahon, London. 
6327. Jomnts for Rams, H. H. Lake.—(The Weber 
Railway Joint Manvfacturing Company, United 
States.) 
6328. or Buiryp E. F. Hartshorn, 
ndon. 
6329. and Ratsinc Surps’ Boats, H. H. 


6359. INTERNAL ComsBusTion Motors, M. A. Eudelin, 
London. 


6360. INTERNAL ComBusTion Enarngs, A. J. Boult.— 
(FP. Chavenon, France. 
6361. Incusators for Fisues, &c., H. Bourgeois, 


London. 

6362. Sargs, G. H., H. W., and J. E. Chubb and F. J. 
Butter, London. 

6363. ELecrricaL AccumMULATORS, A. Carter, London. 

6364. Gas Burners, 8. Falk.—2#. Hildebrandt, Ger- 
many.) 

6365. Gengratinc Gas, H. de Theirsand and W. A. 
Coulson, London. 

6366. Strorrnc Mitk and Cream, A. Bernstein, 


London. 
6367. Macutyes for Creantne Sacks, G. F. Goddard, 


London. 
6368. Revier Vatves for Locomotives, A. Spencer, 
London. 
6369. Securinc Heaps to Cans, &c., G. Wilcox, 


ndon. 
6370. Preventino Cotuisions, J. and F. Wanner, 
6371. 
mdon. 
6372. Device for Roastine Hops, B. E. R. Newlands, 
Lond 


on. 
PRESERVING OrGANIC Bopres, A. Mészéros, 


on. 
6373. PortaBLe Vapour Barus, R. North, London. 
6374. CoIN-coNTROLLED J. H. Roney and R. 
8. Harrison, London. 
6375. Castine Apparatus, F. 8. Seagrave, London. 
6376. Cravats, O. Weyerstall, London. 
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6377. Feeper for Printinc Macurives, W. H. Clegg, 
Burnley. 

6378. Ratstnc and Lowgrinc CHANDELIERS, G. H. 
Henn, Birmingham. 

6379. Trusses, W. T. Smith and R. T. Singleton, 
Halifax. 

6380. Copy Hotpgr and Rzapine Stanp, C. H. Bailey, 
Nottingham. 

638}. ScHooL Desks, C. D. Hedden, Bristol. 

6382. Hor and Water Bata Firtines, J. Buley, 
Manchester. 

6383. ProTecTor for OVERHEAD WIRES, L. Cooper, jun., 
Manchester. 

6384. SrreeT or Roap WarTER-carts, A. Logan, 
Liverpool. 

6385. Sortrinc and Countinc Canoe, W. Evans, Bir- 
mingham. 

6386. Borer Tuse Rerarpers, C. C. Lapsley, 
Liverpool. 

6387. Hrsce Jornt for Tunes and Rops, H. Lindblom, 


Liverpool. 
6888. Furnace Grates, N. 8. Arthur and J. 8. Binnie, 
G 


6389. Feepinc Apparatus, H. Drysdale, jun., and W. 
Kidston, Glasgow. 

6390. — Jorst, C. R. Spagnoletti and W. H. Davis, 

ndon. 

6391. SHavine Lamps, H. Allday, Birmingham. 

6392. Brusu for Borriss, G. A. and C. C. 
Farrar, Halifax. 

6393 Frxinc Roors on Tramcars, C. H. Wilkinson, 

Huddersfield. 

94. ADVERTISING BaRRow, C. E. Pay, West Croydon. 

. Stoprrine STeamsuips, R. 8. Watson, Glasgow. 

. TELEGRAPH Apparatus, O. A. Berend, London. 

. Farriers’ Knives, J. D. Cousins, Sheffield. 

. Vatves, F. E. Plumb, Bradford. 

. Hoop Joints, T. Williams, Manchester. 

00. Sranps for Hats and Cioruine, M. A. Stephens, 
Manchester. 

6401. Curtain Cuatns, &c., W. J. and F. J. Gibbons, 


6402. Device for Pranouas, F. Anyon and F. E. Smith, 
Liverpool. 

6403. ELecrric Circuir Breakers, A. Eckstein and 
D. B. Mellis, Manchester. 

6404. WaTERPROOFED ENveE Lore, D. Kennard, London. 

6405. SrraicHTENING Bars of Metat, A. Hitchon, 
Accrington. 

6406. Jar Covers, J. M. Cairns, Glasgow. 

6407. TrEaps for Starrs and Lanpines, A. E. Ann, 
London. 

6408. Roap-scavENGING Macuines, G. France-Hay- 
hurst, Manchester. 

6409. WaTEeR-TUBE GENERATORS, J. W. Donald- 
son, Manchester. 

6410. Pumps, J. Schaefer, Liverpool. 

6411. Fountain or ResERVOIR Pens, W. T. Rowlett, 


London. 

6412. Menpinc Kwyirrep Fasrics, H. Crossland, 
Leicester. 

6413. Trimminc, &c., LEaTHER Bettie, D. Wright, 

6414. VentiLatine Drains and Sewers, E. B. A. Bar- 
nett, London. 

6415. FrrELIGHTERS, G. Gibbens, London. 

6416. Sweepinc Brusues, R. Parr and T. Richards, 
London. 

6417. Maxine Butrer, E. von Biihler and A. Bernstein, 
London. 

6418. Fastentnc BaNnoigs, C. Southall and W. H. Hill, 


Lake. —(Improvements Manufacturing Company, 
United States.) 

6330. Castine Incors, A. J. Lustig, L. Kahn, and I. 
Lehman, London 

6331. Burners for Heatinc, H. H. Lake.—(F. F. Dow, 
Canada.) 

= Scates, H. H. Lake.—(W. F. Stimpson, United 

tates. 

6333. of Docs by Letnat AGENTs, 
F. T. G. Hobday, London. 

6334. Prorgcrine Cyciists’ Trousers, H. Engel, 
London. 

6335. TREE-FELLING Macurings, H. H. Lake.—(F. F. Dow, 
Canada.) 

6336. Incanpgscent Lamps, T. J. Cranston, 
London. 

6337. DispLayrinag Microscopic Ossects, A. G. 
Macculloch, London. 

6338. Grass Furnaces, P. Lamberti, London. 

6339. Tramway Fenpers, H. H. Lake.—(F. F. Dow, 
Canada.) 

6340. Automatic Strptnc Door Opener, W. P. Thomp- 
son.—(The Perfect Sliding Door Company, United 
States.) 

6841. Founpations, W. P. Thompson.—( Vereinigte 
Maschinenfabrik Augsburg und Maschinenbaugesell- 
schajt Niirnberg A. G., Germany.) 

6342. Non-conpuctinc Heat for WALLs of 
Rerricerators, W. P. Thompson.—(B. A. Stevens, 
United States.) 

Barkinc TREE Trunks, F. Pettermand, 
Liverpool. 

6344. AceTYLENE Gas Generators, G. R. Bond, A. C. 
Buell, and C. D. Washburn, Liverpool. 

6845. Leap Pipss, J. Forrest, Liverpool. 

6846. Taps, J. Forrest, Liverpool. 

6847. Recutatine Steam Tursings, R. Schulz, Liver- 


pool. 

6348. ManuracturE of Batts of Rusper, F., M., and 
O. Daubitz, Liverpool. 

6349. Lacine Hooks, J. H. B. Dawson, London. 

6350. ManuracturE of Trxs, R. Stanley, London. 

6851. Guarpinc the Opreninos of Lirr We tts, R. F. 
Carey, London. 

6352. ELectric AccumuLaTorS, B. M. Drake and J. M. 
Gorham, London. 

6853. TurBo Pumps, B. M. Drake and J. M. Gorham, 
London. 

6354. Vapour Lamps, H. H. Lake.—(F. F. Dow, 
Canada.) 

6355. Heating Apparatus for Gas Stoves, A. J. 
Boult.—(S. Schwarzschild, United States.) 

6856. CHaNcE MrcHanism for Motors, M. A. 
Eudelin, London. 

6357. Gas Generators, A. J. Boult.—(F. Chavenon, 
France.) 

6858. Exectric Ienrtron Devices, A. F. Aldridge and 
C. M. Linley, London. 


Birming 

6419. Drawtnc Boarp ATTACHMENT, H. W. Roberts, 
Newmarket. 

6420. PropgLiine Boars, E. Perrett and J. W. Collins, 
London. 

Cisterns for Water - closets, H. Smith, 
London. 

6422. Srgam Tursines, E. C. Thrupp, Walton-on- 
Thames. 

6423. InpicaTinc Destination of Cars, A. H. Gaw- 
thorpe, London. 

6424. Crust Houper for Pres and Tarts, C. £. Challis, 
London. 

6425. Hurricane Lamps, W. Sandbrook, London. 

6426. Hurricane Lamps, W. Sandbrook, London. 

6427. BLocxrnc Macuryes, J. Horne and W. H. Dor- 
man and Co., Ltd., Stafford. 

6428. PorTaBLE Apparatus, J. Kirkaldy, 
London. 

6429. Dygrne Corron Fisres, H. E. Newton.—(The 
Farbenfabriken vormals Friedrich Bayer and Co., Ger- 


many.) 

6430. Furnace Bar, T. Rance, London. 

6431. CLutcH MgcuanisM, M. Solomon, London. 

6432. APPARATUS for SEPARATING MILK, T. T. A. Hansen, 
London. 

6433. Lock, J. Vigus, London. 

6434. Drivine Gear, S. W. Edgley, London. 

6435. Harr-prys, J. W. C. Dawson,-London. 

6436. ConstrucTION of RarLroap Tracks, H. A. Kell- 
away, London. 

6437. Locks, P. Gilgan, London. 

6488. RecuLATING of Explosive Mixture to 
Perrot Enornes, G. Iden and The Motor Manufac- 
turing Company, Limited, London. 

6439. Cuttinc ExrernaL Screw Tureaps, A. K. 
Huntington, London. 

6440. Prez Corts for ATTEMPERATORS, H. J. Worssam, 
London. 

6441. GermMInaTING Matt in the Srerpre 
Troven, M. Weisenfeld, London. 

6442. Couptings for Ramway Wacons, J. H. W. 
Bourne, London. 

6448. Perrot Motors, H. V. London. 

6444. Connection for Prpzs and Tusss, E. W. Beech, 
Peterborough. 

6445. Switch MecHanisM, H. Lamm, London. 

6446. Knirrep or Loopep F. H. 
Ruffner, London. 

6447. Stream Pumps, A. E. Wesencraft, London. 

6448. WEARING APPAREL, J. V. Dunbar, London. 

6449. Preumatic Rartway J. P. O'Don- 
nell.—(M. Corrington and F. L. Dodgson, United 
States.) 

6450. GARMENT SusPENDERS, R. Troost and E. Seustcr 
London. 

6451. CaLovLatine P. Trebs, London. 

6452, Envetopss, N. Oakey, London. 


PRIESTFIELD, steel screw steamer; built by, : 
vin., and depth 30ft. 2hin.; to carry, cargo ; 
triple expansion ; 25in., 4lin., and $7in. 
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6453. Lamps, D. F. Stevens, London. 

6454. AccumuLaTors, E. J. Clark, London. 

6455. Brake for Cycigs, W. F. Hills, London. 

6456. Muzz.zs, T. B. Place, London. 

6457. Devics for Hotpinc Suratwaists, G. L. Hogan, 


mdon. 

6558. for Braxgs, G, E. Bennett, 
London. 

6459. Corrgrpots, G. 8. Bonnalie, Liverpool. 

6460. SigNaLLina Appuiances, R. Bartel- 
mus, Manchester. 

6461. Fastener, C. Heel, Birmingham. 

6462. Pens, A. A. Woodward, London. 

6463. Srgam Ewnoines, E. Field and F. 8. Morris, 
London. 

6464. Propuction of Oxipgs, R. W. James.—(G@. Eberle, 
Germany.) 

6465. Manuracture of Zinc, A. M. Chance, jun., and 
H. W. Crowther, London. 

6466. CaRRYING ATTACHMENTs for CyciEs, H. Lucas, 
London. 

6467. Harvestinc Macurnes, J. Y. Johnson.—(The 
Sociét2 Anonyme d'Etude et a’ Exploitation des Brevets 
a Castelin pour Machines Agricoles Automobiles, 
France.) 

6468. AppLiance for Coxixe Coat, H. Schwarz, 
London. 

6469. Turpings, J. Probst, London. 
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6470. Tres, E. Sumner, Oldham. 

6471. Boriers, W. Stewart, Paisley. 

6472. Pocker Expanper, J. J. Downward, 
London. 

6473. Draw Prats, F. W. Gorse, Birmingham. 

6474. IvHaLeR, J. Euman, jun., Innerleithen, Peebles- 


shire. 

6475. Lusricant for Tram D. Kennard, 
London. 

6476. Brakes, P. Brown, London. 
77. Stockxines, O. Tabberer, A. Lorrimer, G. O. 
Tabberer, M. Lorrimer, F. 8. Shipp, and W. H. 
Tabberer, Leicester. 

6478. Apparatus for Steam, T. R. Wollas- 
ton, Manchester. 

Instrument for Takinc Bevets, J. Robb, 


as Enornes, H. J. H. King, Nailsworth, 
os. 
6481. Fioop-va.vs, J. Butler and R. Hunt, London. 
6482. Tramway Ralt, D. McGill, Birmingham. 
6483. Sarety Trace Hook, D. McGill, Birmingham. 
6484. Factte Carriace D. McGill, Bir- 
mingham. 
6485. Macuing, F. C. Grantham, 
Liscard, Cheshire. 
6486. Manuracture of Poker Rests, A. T. Wright, 
Birmingham. 
6487. Lamps, D. Ballardie, Glasgow. 
6488. VaLVE Mecuanism for CoIN-FREED Meters, J. 
Milne and H. O'Connor, Edinburgh. 
6489. Seccrinc the Lips of Trunks, H. 
O. Ellis, Liverpool. 
6490. OutsipE Szats of Cars, D. Adams, Glasgow. 
6491. Vorz Recorpine and Apparatrs, R. 
Rowlands, Liverpool. 
6492. SmoKE-consUMING Furnaces, N. J. and J. 
Gillespie, Glasgow. 
6493. Macutnes for Divipinc and ConDENSING F15REs, 
S. Lebe, Halifax. 
6494. “Tue PowtsHer,” D. Mustard, Lei- 
cester. 
6495. CorRUcATING Macuinges, D. Smith, Wolver- 
hampton. 
6496. ORDNANCE ProvectTILes, P. M. Staunton, Howth, 
Dublin. 
6497. Borer Furnaces, J. Harris and R. Heywood, 
Manchester. 
6498. Construction of Enaryes, 8. O. and G. H. Pear- 
son, Manchester. 
6499. Pumps for Prumatic Trres, E. H. Lewis, Man- 
chester. 
6500. SUPPLEMENTARY STEERING Apparatus for SHips, 
P J. Willis.—(F. S. Cormier, Canada.) 
6501. Inpicator Botts, J. Walker, Birmingham. 
6502. Stups, J. Walker, Birmingham. 
6503. Cootinc Brsr, F. T. and J. H. Harrop, Man- 
chester. 
6504. Fastentnc Piares of for Priytine, 
A. Valentin, Berlin. 
6505. Mmans for Tapprne Casks, L. A. Parrock, Bir- 
mingham. 
6506. Sorrentnc Frep-water, E. Kny and P. Tatschke, 
Charlottenburg, near Berlin. 
6507. Decomposrr, W. G. Jones, Leicester. 
6508. Putteys, J. R. Sturdy, W. Grant, and F. Sturdy, 
London. 
6509. TREaTmEeNT of and Fats, C. Weygang, 
Gravesend. 
6510. Fitter, R. Jones, London. 
6511. Hoiper for STENcIL-PERFORATING WHEELS, M. J. 
x, London. 
6512. Mowgrs, L. M. Jones, C. McLeod, and W. J. 
Clokey, London. 
6513. NiTRO-EXPLosives for ARTILLERY, W. Crookes, 
London. 
6514. Automatic Switcn for Tram Lixgs, W. A. Day, 
London. 
6515. Borer Furnace, W. H. Heeson.—(F. W. Bland, 
South Africa.) . 
6516. Horsxzsxoks, G. L. Reynolds, London. 
6517. Votinc Macutygs, G. L. Hoxie, D. Metcalf, and 
I. Waterman, London. 
6518. Furniture Castors, A. W. Steele, London. 
6519. SepaRATING MINERAL Supstances, A. 8. Elmore, 
London. 
6520. Vatve Gear, O. Imray.—(Henschel and Sohn, 


Germany. 
6521. Manvuracture of DeTercests, H. Wardlaw, 
London. 
6522. Steam Traps, N. N. Haigh and T. Sugden, 
London. 
6528. Hoipinc Rotts of Pargr, G. L. Hogan, London. 
6524. Rotary Mrcuanisy, L. Price and D. H. J. Smith, 
London. 
6525. Kits, J. Prince, Liverpool. 
6526. Geweratine Gas, A. Bayer and 3. Wallanschek, 
Manchester. 
6527. Pennoipers, G. ‘Elliott and L. H. Clegg, Man- 
chester. 
6528. Ratstnc Wixpow Sasues, W. H. Osborn, Bir- 
mingham. 
6529. WaTER-TUBE BorLers, J. M. Robson, London. 
6580. CooLine GRANULAR MATERIALS, C. L. Galschiot, 
London. 
6531. Exxcrric Ion1t1on Devicess, B. M. Turner and R. 
T. Smith, London. 
6582. Opstarstnc Inrusions, H. 8. Bishop and 8. 
Schuyler, London. 
6533. AGRICULTURAL UTENSILS, E. M. Grummt, London. 
6534. Parser Pup, W. R. Lake.—(C. X. A. Berget, 
France.) 
6535. Boat Lowgerne Gear, E. Reimers, London. 
6536. CarTripce Cups, H. W. Gabbett-Fuirfax, 
* London. 
6587. SaccHaRin, R. Reitmeyer.—(J. Volmar, Ger- 
many. 
6538. VENETIAN Biinps, L. Glassup, London. 
6539. Pwzumatic Tire Pumps, H. Lucas, London. 
6540. by Day.icut, W. J. Clark.—(B. A, 
Fiske, United States.) 
6541. Typz Wueets, H. Groningen, London. 
6542. Preventine WaTER Pipes Freezino, J. Riihling, 
London. 
6543. Propucine Grass, R. Ziersch, London. 
6544. Automatic Stop-mortions, G. H. Dornig, London. 
6545. CoLourinc Marrers, J. Y. Johnson.—(The 
Badische Anilin and Soda Fabrik, Germany.) 
6546. Brack CoLourine J. Y. Johnson.—(7The 
Badische Anilin and Soda Fabrik, Germany.) 
6547. Inx Founts, E. Z. Taylor, London. 
6548. Foipinc Boxss, W. L. Alicroft, London. 
6549. Locks, M, Zuppinger, London, 


6550. Metat Drivina Betts, K. Radlik and E. Ahr, 
London. 
6351. Sream Borvers, A. Worthington, London. 
6552. PygumaTic Rartway F. Dodgson, 
London. 
6558. Pygumatic Ratiway F. L. Dodgson, 
don. 


6554. Varyinc CuRRENT in C. A. 
Carus-Wilson and E. H. Tyler, London. 

6555. Brarines, P. Hulburd, J. G. Brown, and W. 
Mordue, Loudon. 

6556. Apparatus for AERATING PowDERED Coa. A. A. 
Day, London. 

6557. Motor Lawn Mower, T. and W. H. Coldwell, 
London. 

6558. Appuiances, A, J. Boult.-(P. Brown, 
United States.) 

6559, CompusTion Enaings, A. J. Boult.—(E. Aubrat, 
France.) 
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6560. Trugs, A. Roberts and A. E. Lovatt, 
Stoke-on-Trent. 

6561. Pumps for Circutatinc Water, J. Weller, 
London. 

6562. Cortrsc Boarps, T. N. Robinson and A. 8. 
King, Manchester. 

6563. Maxinc Woop Woot, T. N. Robinson and A. 8. 
King, Manchester. 

6564. Trays, B. Balme and O. Green, Ravensthorpe, 
near Dewsbury. 

“> Rotter Luecace Lapet, D. S. Page, Kings 

yon. 

6566. CycLE A. J. Sheen and T. Collins, 
Aberdare. 

6567. Moristentinc Stamps, E. Cuthbert - Keeson, 
London. 

6568. Motor Cars, C. J. Parry, London. 

6569. Burners for INcANDEsCENT Gas, J. W. Ward, 
Birmingham. 

6570. Firtines for Barus, T. W. Twyford, 
Birmingham. 

6571. Music Caprnets and Stoors, W. McLennan, 
Glasgow. 

6572. Supptyrnc Bacteria Bzps, &c., J. Barr, Glas- 


gow. 

6573. ArracHinc Brooms to W. Headland, 
Manchester. 

6574. SHoULDERED Brass Dowel Puarss, F. Rowlands, 
Birmingham. 

Packine Rryas, A. and A. F. Dobson, 

ast. 

6576. Desiens, and W. A. E. Crombie, 

ondon. 

6577. and Rarstnc Wacon Doors, J. W. 
Green, Manchester. 

6578. Forcrp Dravcat Appliances for FuRNACES, 
J. Vicars, sen., T. Vicars, and J. Vicars, jun., 
Liverpool. 

6579. Hautine in Net Ropss on Suipsoarp, T. Eding- 
ton, Glasgow. 

6580. MecnanicaL AppiiaNnce for Broap R. 
Hodgson and W. T. Holt, Birmingham. 

6581. Dryina Matt, G. Keighley, Halifax. 

6582. Looms, J. Butterworth, W. Dickinson, and J. 
Cowburn, Halifax. 

6583. Ram.way Carriace Doors, J. Gaunt, Farnley, 
near Leeds. 

6584. Smatt Arms, W. L. Powell and A. Dean, 
Birmingham. 

6585. Boots, A. M. James, Newport, Mon. 

6586. Boarps for ADVERTISING, J. Tonry, Wolver- 
hampton. 

6587. ELecrric A. Eckstein and H. J. Coates, 
Manchester. 

6588. Fasteners, A. H. Roberts and J. Severn, 


Nottingham. 

6589. Brake for Carriaces, G. Hall and W. Foord, 
Scarborough. 

6590. Brakinc Appliances for F. A. Beny, 
Liverpool. 


6591. Dyzrna Corton Stusprnes, W. E. Heys.—(/. 
Schmitt, France) 

6592. Sweet Bac, J. G. and H. Addison, Farnworth, 
near Bolton. 

6593. Manuracture of Fire Tonas, T. R. Voce, Bir- 
mingham. 

594. ExecrricaL Conpuctors, W. H. Weguelin, 
London 

6595. Wasuinc Macuivgs, A. Ecker, London. 

6596. Wiepow Device, A. 8. J. Haygood, 
London. 

6597. WirELess TeLecrarny, 8S. G. Brown, London. 

6598. Steam Lorrizs, A. D. Smith, C. S. Rolls, and 
N. D. Macdonald, London. 

6599. Pranororte Actions, R. F. Williams, London. 

6600. Footrsoarp for Roap Venicies, T. H. Gill, 
London. 

for Ovens, C. T. Elsom, Louth, Lincoln- 
shire. 

6602. Mecuanism for OrpNaNncE, P. M. Justice.—(The 
Bethichem Steel Company, United States.) 

6603. Mernop of EnaBiinc Busgs and the Like to be 
ReapiLty RecoGnisep, W. C. Morison, London. 

6604. Sounpinc of InstrumENTs, W. B. Chalmers, 
London, 

6605. Sewinc Macuines, A. J. Boult.—(United Shoe 
Machinery Company, United States.) 

6606. Sprines, H. Reinheld, London. 

6607. Mera Fasteners, H. Reinhold, London. 

6608. Mortisinc Macutings, F. Storer, London. 

6699. PuoTocRaPHic Printinc Papers, M. Bergés, 
London. 

6610. States, R. Holz, London. 

6611. Automatic Gas Ionition, A. J. Boult.—(P. 
Lehmann and Th. A. Scheele, Germany.) 

6612. sent for Heatinc Water, L. A. Hindley, 

ndaon. 
6613. INcaNDESCENT Gas LicHTINc, W. T. Sugg, 


ndon. 

6614. Dryinc Goons, J. McRae and J. C. Broadbent, 
London. 

6615. Arc Lamps, H. Bremer, London. 

6616. Surecp for use with Ririe, D. F. Scollard, 
London. 

6617. Cuaroinc ELEcTao-mosiLes, the British Thom- 
son-Houston Company, Limited.—(C. D. Haskins, 
United States.) 

6618. Motor Roap Vrunicies, V. I. Feeny.—(The 
Oniversal Automobile Company, United States.) 

6619. RecisTERING Apparatus, W. P. Thompson. 
—(P. Meyer Actiengesellschaft and M. A. Jahnz, Ger- 
many.) 

6620. G. E. Heyl-Dia, Liverpool. 

6621. for Bac &c., F. Thorp, Man- 
chester. 

6622. SaponiFicaTion of Fats, H. Delarue, London. 

6623. I. Isserliss, London. 

6624. Macnetic Circuit Breakers, W. R. Lake.— 
(W. M. Scott, United States.) 

6625. Moror Veuictes, W. R. Lake.—(F. Woklgrath, 
BE. Excoffier, and L. Boraley, Switzerland.) 

6626. Extract of Ta, J. Roger and M. K. Bamber, 
London. 

6627.. FitteRinc Fiurps, M. K. Bamber and J. Roger, 
London. 

6628. TricyciEs, E. Clark, London. 

6629. Lavatory Locks, W. M. Still and M. T. Smith, 
London. 

6630. Cots, A. L. Drury, London. 

6631. PREVENTING ScaLe on Forwnacgs, J. Hallett, 
London. 

6632. Sewinc Macaing AtracuMents, G. J. Stevens, 
London. 

6633. Sew1nc Macutngs, G. J. Stevens, London. 

6634. ManuracturE of CotLar Stups, G. Krementz, 
London. 

6635. Circuit Breakers, W. R. Lake.—(W. M. Scott, 
United States.) 

6636. Trousers, G. Vale, London. 

6637. Locxinc Gear for Motor Cars, J. J. Bailey, 


mdon. 
6688. ConstRUCTION of CorseT Busk FAsTENERS, G. 


Blitz, London. 


6639, Apparatus for Rotiinc Tuprxs, R. C. Stiefel, 


ndon. 

6640. Tune Enp, R. C. Stiefel and R. T. Brown, 
London. 

6641. ExpLosion Morors, J. B. Catteau, London. 

6642. InpicatinG PLaces upon Maps, J. Cavalli, 
London. 

6643. Propuction of CoLourrnc Marrsrs, J. 
Y. Johnson.—(The Badische Anilin and Soda Fabrik, 
Germany.) 

6644, Faprics Contarntnc Raw SILK, J. 
Y. Johuson.—(The Badische Anilin and Soda Fabrik, 
Germany.) 

6645. TeLEoRAPHIC Rexay, C. A. T. Jensen and H. 8. 
R. Sieveking, London. 

6646. BoTrLe- wirinc Macuiyges, R. L. Howard, 
London. 

6647. Recorpine Apparatus, E. M. L. Case, F. J. 
Gray, and J. 8. Owens, London. 

6648. POLVERISING Merats, W. Longman.—(P. Bary, 

Trance, 

6649. Gas Lamps, J. R. Quain and T, T. Turnball, 
London. 

6650. Incanpgscent Gas Licutinc, W. Hooker, 
London. 

6651. Maxine CoLovrina Martrers, C. D. Abel.— 
(Actien Gesellschaft Anilin - Fabrikation, Gei- 
many.) 

6952. Corrine MaTerRiAL, A. G. Bloxam.—(A. V. Row- 
ley, Germany.) 

6653. Weraninc Macuing, A. G. Bloxam.—(C. Schenck, 
Germany.) 

6654. Macurng, J. Brian and R. F. Cham- 
berlain, London. 

6655. MAKING Steet, W. H. Wheatley.—(Société Général 
des Aciers Fins, France.) 

of Liver Compiaryts, R. Glaser, 

6657. Marrressss, F. Plettenberg, London. 

8. Knoss for Doors, D. Waine, Birming- 

ham, 
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6659. Ciips for Penciis, &c., A. Culverhouse, Faver- 
shan. 

6660. Execrric B. Brander, 
Nottingham. 

6661. Roor for Resistinc Sux Heat, D. Allport, 
London. 

6662. J. Hartley, Burnley. 

6663. MeasurtnG InstRUMENT, Compton and Co., Ltd., 
and W. A. Price, Chelmsford. 

a 2 Sappies, J. B. Brooks and J. Holt, Birming- 


am. 

6665. Movements of Fanuicuts, J. J. James, Bir- 
mingham. 

6666. Cop-pyEING Macurygs, E. Hindley, 8. Walker, 
and M. Rose, Stockport. 

6667. SprnpLes for Dousiinc Frames, J. O. Cottrill, 
Manchester. 

6668. Warp Srop-motions, A. P. 8. Macquisten, 
Glasgow. 

6669. Frames for Cutcken Coops, G. Huxley, Birming- 


ham. 

6670. Device for GengratTine Stream, J. Allen, South 
Shields. 

6671. Burrons for Surrts, H. T. B. Lambourne, Bir- 
mingham. 

6672. Mirirary Ampucance Cars, J. Philipson, New- 
castle-on-Tyne. 

6673. Daess or TayLtors’ Lininos, G. N. R. Owen, 
Manchester. 

6674. Suction Pipes of Pumps, &c., T. Aston, Man- 
chester. 

6675. Boots, A. 8. Bramwell, Manchester. 

6676. Liguip THROUGH Taps, J. E. Latham, 
Wolverhampton. 

6677. “FeLtinc” for Roors, W. and A. T. Edgell, 
Bristol. 

6678. Ovrpoor Seats, R. Cunliffe and H. Forshaw, 
Manchester. 

6679. Sizine Yarn, R, Talbot and W. Rossetter, Man- 
chester. 

6680. Ourstpr Seats of Tramcars, G. Oldfield, Glas- 
‘ow. 

6631. Apparatus for Maxine Soap Busses, L. A. 
Mackintosh, London. 

6682. Sgats for Tramcars, W. Cruickshanks, 
Glasgow. 

6683. R. G. M. Browne, Sevenoaks. 

6684. AppLtances for Makino Rivets, J. W. Wailes, 
Liverpool, 

6685. Fastentna Lapres’ Skirts, E. O. Warrillow and 
B. 8. Young, Birmingham. 

6686. Lapr&s Btovsss in Posrtioy, E. 0. 
Warrillow and B. 8. Young, Birmingham, 

6687. Apparatus for Forainc Purposss, J. Fielding, 
Gloucester. 

6688. Foot Wricuts for Usk in Traintne, D. Jamicson, 
Glasgow. 

6689. ArTiFiciaAL Lime Appiiance, R. B. Farmer, 
Glasgow. 

6690. Jawep Cuvcks, C. and G. B. Taylor, Birming- 
ham. 


6691. Hat Brim Courtine Macuiye, G. Atherton, and 
Turner, Atherton, and Co., Limited, Manchester. 

6692. Mop and Squerzer, R. A. Deane, Manchester. 

6693. Taps, F. Davis, Halifax. 

6694. Stamps, G. A. Mitchell, Birmingham. 

6695. Jorstrina Tape and Wasners, W. Ellis, Man- 
chester. 

Support for Trexs, W. Cartwright, Cleethorpes, 

6697. MuLTITUBULOUs STEAM GENERATOR, R. Spearman, 
Newcastle-on-Tyne. 

6698. Gas Propucers, W. Garrett and J. C. Cromwell, 
Liverpool. 

6699. Dryine Woot, J. F. White, E. Holt, T. Priest- 
man, and the Patent Conveyor Company, Manches- 
ter. 

6700. Mrxina Fiuips, G. Scheld, Charlottenburg. 

6701. Wax Matcugs, F. F. Loeper, Dresden. 

6702. Bicycies, J. Foreman, B. Broughton, and H. 
Barnard, Ontario. 

6708. Rartways, C. Joly, London. 

6704. Propuctnc Ammonia, W. Eschweiler and H. C. 
Wolterick, London. 

6705. Hyprocyanic Acip, W. Eschweiler and H. C. 
Woltereck, London. 

6706. Propucine CyanipEs, W. Eschweiler and H. C. 
Woltereck, London. 

6707. Automatic Fxep of Latugs, F. East and Co., 
Limited, and F. East, Dundee. 

6708. Hooks, J. W. Chambers, London. 

6709. Proves, P. W. Reifsneider, London. 

710. Rinc Dousiine E. Bennett, London. 

6711. Hanp Russer for WasHinc CLoruEs, W. Sutcliffe, 
London. 

6712. Constructinc Biocks, J. Henderson, 
Manchester. 

6713. Mosquito Netrine, G. Whitfield, Birmingham. 

6714. Looxina Guiass Movement, J. Hall, Bir- 
mingham. 

6715. Dress-cuarps for Cycirs, the Enfield Cycle 
Company, Limited, and C. Fenwick, Birmingham. 
6716. Fisainc Warp Guipes, J. A. Duthie, Aberdeen. 
6717. Apparatus for Yarns, O. Briske, 

London. 

6718. Pencit Cases, 8. Mordan and Co., Limited, and 
C. E. Little, London. 

6719. Drawinc up Open Fires, A. F, Sharman, 
London. 

6720. Drivinc Dynamo Exxctric Macutygs, A. A, 
Jordan and A. C. Oakes, London. 

6721. Stamernc Lerrers, H. T. Ashton and C. J. 
Blunt, London, 

6722. Fasteninc the Bortrom in ANGULAR VEssELs of 
Suger Metat, A. Bleckvarufabriken, London. 

6723. APPLYING the Active MATERIAL to the PLaTeEs of 
Seconpary Batrerigs, T. Prescatore, London. 

6724. Factne Stabs for SUSPENSION on Wine N ETTING, 
H. Rosenbusch, Liverpool. 

6725. MeTattic Box or Cay, J. G. Howard, 


London. 


6726. Manuracturine Gas, C. A. Allison.—(4, 77 
Bronson, United States.) 
6727. Cookina Rances, A. Waters, London, 
6728. AGRICULTURAL STEERING MECHANISM Cc 
Grohmann, London. 
6729. Ammunition Hotsts, A. T. Dawson and J 
Horne, London. 
6730, Bac Fastentrnos, A. Horspool, London, 
6731. Boor Fasrgninos, E. Schenthe, London 
= P. London, 
. Means for InpicaTina FLoats in Hypro: 
L. Atkinson, London. 
6734. Sky.iauts of Roors, J. C. Moore, London, 
6735. Apparatus for PuRIFyING Gas, F, Saase, 


mdon. 
6736. Knittina Macuines, B. Salzer and G. Walther 
London. 
737. CENTRIFUGAL Separators, M. Gtittner, London 
6788, Apparatus for Raisina Liquips, R. Haddan,— 
(J. Bosch y Poquet, Spain ) 3 
6739, DIsTILLATION of &c., L. Gaster, 
London. 
6740. InpicaTine Weicurt of Contents of 
J. Gschwandtner, London. 
6741. Manuracrure of Corsets, M. Jolly, London, 
6742. Rarpway CarriacE Door Lock, F. J. Beaumont 
London. 
6748. Om Enarngs, A. G. Melhuish, I nm. 
6744. IncanpEscent Gas Burners, J. J. Rathbone, 


ndon. 
6745. and Cicar W. L. Blumfield, 


6746. Waterpreor Leatuer, W. R. Lake.—(4, J, 
Durand, France.) 
6747. Brake Mecaanism, C. O. Barnes 
H. M. Angle, and J. B. Eccleston, London. : 
6748. Lamps, R. W. Neale, Birmingham. 
6749. \» suLATING SunsTaNces, G. Korner, London, 


SELLCTED AMERICAN PATENTS, 


From the United States Patent-office Oficial Gazette, 


663,514. Srraicut-way Vatve, J. Pciell, Cincin. 
nati, Ohio.—-Filed May 8th, 1899, 

Claim.—The combination, in a straight-way valve. 

of an enclosing shell having a pair of fluid passages 


(663.514] 


a pair of valve seats and guides E E E’ E’, a vibrating 
wedge lever K, connecting links coupled to said lever, 
and disc valves swivelling therein, said wedge lever 
adapted to close or release said discs while they are 
at rest, substantially as herein described. 


663,599. Turotrie Vacve, J. S. Chambers, Elizabeth, 
N.J.— Filed August 29th, 1900. 

Claim.—The combination with valve seats spaced 
apart, of a two-part valve, one of the valve parts 
being provided with a barrel extending through the 
part and beyord the said part, a 
valve stem extending through the said inner part and 


locked to the said part to operate it positively in each 
of two opposite directions, the said inner part being 
provided, on its exterior, with water grooves to form 
a steam-tight joint while permitting the parts to 
move longitudinally relatively to one another, sub- 
stantially as set forth. 


663,986. SreeRInc FoR Motor VEHICLES, 
E. Thornycroft, London, Englard.—Filed Janu- 
ary 10th, 1900 

Claim.—(1) In a motor-propelled vehicle, the com- 
bination with a rigid axle, of a spring-supported body 
carried thereby, a pair of pivoted extensions on the 
axle, a pair of wheels carried by the extensions, a 
shaft mounted on the spring-supported body, and 
having a pivotal and spring connection therewith, 
connections between the shaft and the wheels, 
whereby rotation of the shaft produces a steering 
movement of the wheels, and a radius bar connecting 
the shaft and the axle and acting in opposition to the 


663, S86 


forces developed by the steering movement, substan- 
tially as described. (2) In a motor vehicle, the com- 
bination with a rigid axle having cxtensions pivoted 
thereto, of a pair of wheels pivoted on the extensions, 
arms connected with the extensions, connections 
between the arms, a spring-supported body, a steerin 

shaft pivotally connected to the body at one end an 

having its other end connected thereto by a spring, 
an arm on the shaft, means whereby the arm operates 
the arms connected with the extensions to turn the 
wheels, a radius bar connecting the shaft and a ri id 
part of the vehicle, a worm wheel mounted on the 
shaft, and a worm shaft and worm for turning the 


wheel, substantially as described. 
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MECHANICAL TRACTION IN PARIS. 
No, I. 


TueRE are certain difficulties in the way of employing 
mechanical traction in Paris that considerably restrict 
the freedom of the tramway engineer, and chief amongst 
these is the careful solicitude of the municipal authorities 
for the appearance of acity which has justly earned a world- 
wide reputation for its charm and attractiveness. Nothing 
must be done to spoil these qualities by unsightly in- 
stallations or by vehicles which may cause annoyance and 
nyenience to the public. The vehicles ought to be 

silent, unobtrusive, and inoffensive, and should fall in, 
as it were, with the general scheme of the city. The 
broad and spacious streets and avenues of which Paris 
has reason to be proud, are sometimes blocked up with 
dense tratlic, fora girdle of fortifications squeezes a popu- 
lation of two millions within a circumference of thirteen 
miles, and aquarter of a million vehicles of all kinds, of 
which a large proportion are big vehicles carrying heavy 
loads, are constantly in circulation. The tramcars should 
therefore be of great flexibility, and under perfect control ; 
they should be able to start and stop instantly, and easily 
aduate their speed to the general traffic. On the right 
side of the river, to the north of the main boulevards, there 
is scarcely a street without a gradient, and the inclines 
are long and heavy in the neighbourhood of Montmartre 
and the Buttes Chaumont, and the streets everywhere 
rise towards the outer boulevards. ll the lines north- 
wards provide great resistances which are enormously 
increased by the peculiar gluey mud which smothers the 
roads in damp weather. No satisfactory explanation has 
yet been given of the cause of the special consistency of 
this mud. It sticks to the rail, and when a car starts on 
an up grade the resistance to be overcome is enormous. 
On the level the ne cars will sometimes slide several 
ards when all the brakes have been applied and the sand- 
opened. These high resistances necessitate a con- 
siderable reserve of power. A tramecar which will fulfil 
all these conditions may be regarded as fairly perfect, and 
the companies, in attempting to solve this problem, have 
experimented with every possible system, with the result 
that Paris possesses a variety of tramcars such as is to 
be met with in no other city. 
The question of laying down an efficient system of 
tramways has long been of special importance to a city 
like Paris, where, until the past decade, the transport 
arrangements were exclusively in the hands of the 
Compagnie Générale des Omnibus. This company was 
granted a monopoly of public transport in 1855 for a 
period of fifty-five years. Legally, therefore, it still enjoys 
a monopoly, as the contract does not expire until 1910. 
Until within recent years its vehicles consisted entirely 
of horse-drawn omnibuses and tramcars. The company 
has naturally aimed at economising the working cost in 
every possible way, and as the town of Paris exacts a 
fixed tax upon every vehicle, whatever may be the size, 
the company preferred to run big omnibuses instead of a 
larger number of small ones. It economised the tax 
upon a certain number of vehicles while it seemed 
to provide the same accommodation for the public. 
This was one of the original causes of the conflict 
that has become so acute between the socialist 
Municipal Council and the omnibus company. This 
attempt to evade some of the burden of the tax has 
certainly resulted in the creation of an omnibus which is 
wholly inefficient to cope with the traffic. The vehicles, 
mostly drawn by three horses and aided by additional 
horses on the up-grades, are heavy and cumbrous, and have 
seating capacity for forty persons. They stop at certain 
stations, and are supposed to take up and set down pas- 
sengers on the road, but asa matter of fact the passenger 
has usually to depend upon his own agility. The fares are 
thirty centimes inside and fifteen centimes outside, and 
for thirty centimes the passenger can claim a “ corre- 
spondance ” which entitles him to change vehicles on to 
another line, so that for this sum he can go from one end 
of the city to the other. This is undoubtedly an economy 
for people going long distances, but the minimum of fifteen 
centimes outside is not advantageous for those who have 
to travel short journeys. The. public frequently agitate 
for the suppression of the; ‘ correspondance” and the 
fixing of a uniform fare of ten centimes, and the Municipal 
Council has tried to induce the company to carry out this 
reform, but the company always replies that it is willing 
to fall in with the views:of the Council on condition of the 
monopoly being renewed: . The omnibuses-being heavy 
and of large capacity there is only a limited number on 
each line, and they run at considerable intervals according 
to a fixedtime-table. The result of this state of things is 
that the public is kept waiting at the stations ; passengers 
cannot take their places until an inspector is present to 
examine the ‘‘ correspondances,” and the complicated for- 
malities tax the patience of the public, whichis by nomeans 
improved as, during the busy hours of the day the omni- 
buses pass full up, and people have to stand for a consider- 
able time exposed to all sorts of weather. The system is 
thoroughly bad, and can only be remedied by running a 
larger number of light vehicles at frequent intervals. 
There is another drawback to these heavy omnibuses 
which is even more serious than. their inability to deal 
tatisfactorily with the traffic. The damage they do to 
the roads is incaleulable. The wood or asphalt pave- 
ments in front of the stations are cut and broken up by 
the horses as they strain at the loaded vehicles, and in 
muddy weather the efforts of the horses’ to move their 
cumbrous burdens can easily be imagined. The cost to 
the town for road repairs must be considerably more than 
the economy secured by the company in the taxes upon 
their vehicles, 

It was in 1872 that the first concession was granted 
for a mechanical tramway in Paris, but it was several 
years later that any serious attempt was made to intro- 
duce them on a large scale. The Compagnie Générale des 
Omnibus fought the mechanical tramways tooth and nail. 
For a time it succeeded in intimidating the Municipal 
Council with its monopoly, and many of the concessions 
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remained in abeyance because the authorities hesitated 
to sanction the construction of the lines.. But this state 
of things could not last indefinitely. On the one hand 
the traffic was growing so rapidly that it had become 
extremely urgent to deal with it properly, and on the 
other hand the financial power of the company was 
becoming extremely objectionable to the socialist Council, 
which declared open waragainstthemonopoly. The com- 
pany was ordered to renewits stock so as to meet the grow- 
ing needs of the public. The company was willing to do so 
if the Council would give an undertaking that the monopoly 
would be renewed. This was the last thing the Council 
intended doing. Opinion was unanimous that there should 
be no more monopolies, but the Council is even now 
undecided whether the public transport service will be taken 
over by the town at the expiration of the concession, or 
whether it will be worked by different companies paying 
a percentage of their profits to the town. As the majority 
favours the direct municipal exploitation of all public 
works it is probable that the Council will run the omnibus 
service on its own account. If it do, the outlook is not 
a brilliant one for the ratepayers. The Council has never 
shown up well as an executive body. No undertakings 
have squandered so much public money as the water 
supply and the drainage scheme, and whenever the 
Council takes up a new enterprise it is a foregone con- 
clusion that its procrastination, its costly mistakes and 
experiments, will add enormously to the already heavy 
burdens of the town. So much money has been spent 
that it is becoming increasingly difficult to find a pretext 
to squeeze any more out of the ratepayers. As initiative 
is not a strong point with the French, the ratepayers have 
hitherto found themselves between the Scylla and 
Charybdis of monopoly and municipal exploitation, and 
they hardly know whether it is to their interest to submit 
to the exactions of the monopolies, or pay through the 
nose for works carried out by the Municipal Council. 
The monopolies have had their day, and the Council is 
so pleased at its abilities as an executor of public works, 
as seen in the termination of the water and drainage 
projects, that if is anxious to try its hand at the 
manufacture of gas, and in running tramways and 
omnibuses. It will take over the gas monopoly in 1905, 
and will do the same thing with the omnibuses five years 
later, In both cases it poses as a public philanthropist. 
Gas is to be supplied at a little more than cost price 
instead of at thirty centimes a cubic metre as at present, 
and the omnibus system is to be entirely reformed. 
When the Council carries out a reform it is ‘likely to 
prove very expensive to the ratepayers. Much better 
results would be obtained by making over the service to 
a company under the same conditions as is being done 
with the mechanical tramways. So longas the transport 
service is open to competition every company necessarily 
does its best to satisfy the public, and in the case of the 
tramways the service leaves nothing to be desired. 

As the Compagnie Générale des Omnibus bid defiance 
to the Council and met every demand by a request to 
have the concession renewed, the Council decided simply 
to disregard the monopoly. In justice to the com- 
pany, however, it should be remarked that it has a good 
grievance against the Council. Possessing a monopoly 
which is legally unassailable, -it has ‘been violently 
attacked by the Council, and all sorts of restrictions 
have been placed in its way for no other reason than 
that the municipal legislators are anxious to have every- 
thing under their control, and are goaded to think that a 
powerful monopoly can set them at defiance. Mono- 
polies are as a red rag to a bull when they are held by 
other people ; but the Council itself is extremely partial 
to the monopoly, which it hopes to get in its hands over 
every ee of municipal work. If there were no 
party feeling in the matterthe Council would doubtless have 
seen the wisdom of letting the monopoly rest until it expires 
nine years hence, the more so as the Council has little reason 
to complain of a bargain which brings it in something 
like 2000f. on each of the 1100 odd vehicles owned by 
the company every year. Still the company itself is not 
blameless. Had it not carried on war against the Council 
from behind the ramparts of the law, and had shown a 
sincere desire to comply with the altered conditions of 
transport, it would have disarmed the city rulers, but 
instead of maintaining a conciliatory attitude, which was 
entirely to itsown interest, the company persisted in stand- 
ing on its rights until the Council decided to have nothing 
more. to do with the company. The Council signified 
this rupture by granting a concession for the construction 
of a cable tramway at Belleville. The company protested, 
but found that it was perfectly helpless to obtain satis- 
faction. Emboldened by its victory, the Council favoured 
the various schemes.that were brought forward for the 
creation of a vast system of tramways. It did not sanc- 
tion these proposals all at once; for-the Council hesitated 
a long time about facilitating transport between Paris and 
the suburban districts. It feared that the tramways 
would result in a migration of Parisians from the city to 
the suburbs, and in a corresponding diminution in pro- 
perty values and psdhers ee 9 revenue, but of late the 
measures being taken for the destruction of the fortifica- 
tions and the abolition of the octroi have placed this 
question in the background, and it is to the mechanical 
tramway that. credit may be partly given for this im- 
portant movement. The increase in population has 
shown the necessity of providing facilities so that the 
working classes at least may be able to get away from 
the city and-live under healthier conditions. The 
mechanical tramway has thus. become a powerful instru- 
ment for social reform. As soon as the Council started 
upon its new policy of favouring tramway enterprise the 
Compagnie Générale des Omnibus bowed to the inevitable 
and accepted royalties from the companies which ran 
lines inside the city. 

The immediate effect of these altered conditions was 
that the company found itself confronted by new and 
enterprising rivals who were employing mechanical sys- 
tems which allowed of traffic being dealt with much more 
efficiently and more-economically than was possible with 
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the horse-drawn mastodon that had been doing service 
for half a century. Its position was becoming less 
satisfactory every year. Expenses were increasing in a 
much greater ratio than the receipts, alike through the 
mortality of the horses and the higher wages. The com- 
pany, therefore, decided upon replacing mechanical trac- 
tion on all its lines and seriously started upon carrying 
out a vast programme of this kind, but in view of the 
short time that still remained for the monopoly it would 
not go to the expense of laying down costly installations, 
but looked out for satisfactory systems of motor vehicles 
that would carry their own energy. Some years ago the 
directors sent out invitations to all the leading motor car 
builders asking them to submit plans for adapting pro- 
pelling mechanism to the existing omnibuses, but as no 
satisfactory reply seems to have been received the com- 
pany for the time being abandoned the idea of employing 
mechanism on their vehicles, though we understand 
that it is now experimenting with a steam omnibus upon 
the Purrey system. On the other hand, it has shown 4 
good deal of enterprise in equipping the tramways with 
mechanical cars, and the first employed were the Rowan 
and Serpollet steam vehicles, and these were followed by 
the .Mékarské compressed-air cars, and quite recently by. 
Purrey steam cars and accumulator vehicles on the lines 
between Vincennesand the Louvre. Whether this partial 
transformation has been entirely successful it is difficult 
to say, for since the rupture with the Municipal Council 
the Compagnie Générale des Omnibus is preserving the 
greatest secrecy about the working of its lines. It 
will reveal nothing which may serve to enlighten the 
Council and strengthen its hands when the monopoly 
Nevertheless, figures are available which show 
that during the four years from 1896 to 1899 inclusive, the 
increase in the number of passengers carried was from 
135,379,000 to 140,363,000 by omnibuses, 95,355,000 to 
97,449,000 by horse-drawn tramcars, and 15,305,000 to 
36,691,000 by mechanical tramcars. The enormous 
increase in the last figure was, of course, due largely 
to the augmentation in the mileage of mechanical 
tramways, but a comparison with the returns for 
animal traction shows that the more rapid service has 
also a’ great deal to do’with the improvement. The 
mere fact of the company being obliged to rely upon 
motor vehicles instead of ‘employing electricity by over- 
head or surface contact, places it at a great disadvantage, 
and though the results are undoubtedly satisfactory on 
some of the lines, it seems as if the present directors are 
by no means disposed to devote any further capital for 
equipping their tramways with mechanical vehicles. 
They have been doing a great deal of costly experiment- 
ing, and their experiments have not always proved 
successful. At the next meeting of the company, it is 
probable that the Compagnie Francaise Thomson-Houston, 
which has taken up a considerable quantity of omnibus 
stock, will get some of its own directors appointed on the 
board when another project may be presented to the 
Municipal Council for extending mechanical traction on 
the lines of the Compagnie Générale des Omnibus.. This 
new development may possibly have a considerable 
influence upon the destiny of the company. 

An idea of the extension which has taken place in 
mechanical transport will be gathered from returns 
recently published of the number of kilometres covered 
by different systems of tramcars on one of the Paris 
tramways during the five years ending 1899. The 
electric cars covered 952,000 kiloms.' in 1895 and 
3,498,000 kiloms. in 1899. The Serpollet cars augmented 
from 195,000 kiloms. to 358,000 kiloms., but this latter 
figure was scarcely more than half the figure for 1897. 
The Lamm-Francq hot-water cars remained practically 
stationary, and fiuctuated in the neighbourhood of 
600,000 kiloms. As for animal traction the number of 
kiloms. covered declined rapidly from 1,887,600 to 38,000, 
that is to say, the horse has been entirely replaced 
on this particular system by mechanical traction, except 
on a few small lines. In the same period the yearly 
profits rapidly augmented from 207,000f. to 1,224,000f. 
One of the lines of the Tramways Sud was worked by 
animal traction from January to November 8th, 1898, 
and the cars covered 330,401 kiloms., but from November 
Sth, when the electrical service was inaugurated, to 
December 31st the total was 117,475 kiloms. In 1899 
the distance covered by the electric cars was 1,371,029 
kiloms. The passengers carried augmented from 
2,943,121 to 9,737,460, and the total receipts increased 
from 343,980f. to 901,202f., and while the line scarcely 
paid its way when working with animal traction it gave 
in 1899 a profit of about 360,000f. These figures apply 
to a period when the lines were still in an early period of 
transformation, and in 1900 no fewer than 109 kiloms. of 
mechanical tramways were opened in Paris and in the 
department of the Seine, and sixty-six new concessions 


were granted. 


FIRE-THROWING FROM LOCOMOTIVES. 
By Ropert WEATHERBURN, M.I.M.E. 

In order to grasp this subject properly, it will be neces- 
sary to distinguish and bring home the many causes which 
contribute to the emission of fire from locomotives :—Coal, 
firing, blast pipe action, cylinder ports, large and small 
tubes, size of smoke-box, fire-grate. Also the mechanical 
appliances commonly made use of to prevent it. The 
writer will endeavour to confine himself as much as 
possible to each heading, but considering the intimate 
connection of one with the other, a strict reservation is 
impossible, if not unwise. 4 

The coal most commonly in use in this country is 
anthracite and bituminous, and of varying qualities. In 
a certain stage of combustion anthracite breaks up more 
readily than any other under the action of induced draught; 
and, owing to the more sure and speedy liberation of its 
gases, requires to be of greater depth on the bars than 
bituminous coal, so that the lifting action of the blast is 
not so keenly felt, as the inrushing air has to pass through 
a greater bulk. It is only when such fires are allowed to 
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burn thin that any serious lifting action takes place. 
With an easy combustion, resulting from regular and 
systematic firing, pre-supposing that the engine is in any- 

ing like proper order, such coal will be found to give 
less trouble in proportion than almostany other, particularly 
when its much higher calorific value is considered, and 
further, that no more blast action than that needed for 
its easy combustion is advisable. In breaking up under 
blast action, the fire emitted merits the appellation of 
sparks more than that of cinders. 

The many kinds of bituminous coal in use, ranging from 
the friable coals so amenable to disruption, which are the 
product of nearly every coal-bearing county in England, to 
the harder and more condensed coals which are the 
special products of the Yorkshire and a portion of the 
Derbyshire and Nottingham measures, require to be dealt 
with, each according to its peculiarities. If it were 

ssible for a railway to obtain the whole of its coal 

rom any one given source and of equal quality, then the 

system of firing, and the most suitable mechanical 
appliances for its iy combustion, could be devised ; 
but engines running long distances are often compelled 
to take coal of greatly different qualities, which require 
to be differently treated, hence much of the difficulty 
which results not only in steaming, but in fire-throwing. 
Much of the Staffordshire and Leicestershire coal is of a 
soft, stratified kind, which breaks up in thin flakes, which 
offer more surface and less weight to the action of the 
blast than harder coal, and when once caught in the 
whirl of draught travel greater distances edgeways after 
leaving the chimney. The South Yorkshire coal, more 
particularily that obtainable from the Rotherham districts, 
bears considerably greater punishment before it breaks 
up, and the fire emissions consist of small hard pellets 
that offer greater resistance and travel less irregularly. 
The fact that the South Yorkshire coal gives such 
excellent results is a proof of adaptation with little waste 
to railway work. 

Different methods of firing are required when using 
these different counties’ coals. The Yorkshire requires to 
be laid little more than half the thickness on the bars 
that suits Welsh coal; and the Staffordshire and Leicester- 
shire coals, in consequence of greater friability, some 
two or three inches thicker than the Yorkshire. What- 
ever the quality of coal may be, unskilful firing, producing 
irregular combustion, will cause the result to be unsatis- 
factory. Every type of engine hasmore or lessits own pecu- 
liarity of burning the fire. Some burn much more evenly 
than others. Many require almost constant attention to 
certain places. Of course this may be due to irregularities 
of bar-laying, but assuming the bars to be carefully 
pitched and placed, some engines will even then burn the 
middle quicker, others the front. Sloping fire-bars 
require that greater attention be given to the fire at the 
back and sides to allow for gravitating forward, whilst 
the horizontal grate needs more general spreading of the 
coal with a little extra thickness in the middle. 

The brick arch and the position of the ash-pan also 
have an influence on the even or uneven burning of the 
fire. Economical firing with one class of coal may mean 
just the opposite with another kind, and the same may 
be partly said 6f differing types of engines. If a proof 
were required, no better could be instanced than the 
ability of some firemen to keep up an abundance of 
steam where others completely fail. One of the main 
secrets of effective economical firing, with whatever 
engine or coal, is regularity both in doses and size of 
material, particularly where the coal is large, and requires 
breaking up. 

Railway companies are ill advised who, on the grounds 
of economy, use unscreened coal, or even coal which has 
endured much rough handling by shipment, or loading 
and unloading, however good the quality may be from a 
calorific point of view; for however carefully the firing 
may be performed during running, a great portion of the 
smaller detritus never reaches the fire, but is carried by 
the strong draught admitted through the open door to 
the tubes, and is thrown into the atmosphere in an un- 
ignited condition ; whilst such slightly heavier portions 
as reach the fire, becoming lightened and reduced by 
combustion, are at last caught up by the draught and 
drawn through, and if not intercepted become dangerous 
in localities favourable to ignition. It is not too much to 
say that 10 to 20 per cent. of such coal is thus wasted ; 
and even with large fire-grate areas, as in American prac- 
tice, the loss through falling through the bars is so great 
as to account well for the extraordinarily heavy con- 
sumption. 

There is a tradition of the amazement caused to 
Stephenson by the success of Hackworth’s engine at the 
preliminary trials at Rainhill, to maintain steam without 
the use of forced draught—bellows—and that, in answer 
to his queries, he was referred to the little man in the 
smoke-box—blast pipe. Whatever truth or fiction there 
may be in this legend, there can be no doubt that blast 
pipe inductive action a the one thing needful to 
the after success of the locomotive. Place it where you 
will, high up or low down, its inductive action is felt 
more or less. However fixed, it is the dominant power, 
curtailed by one thing only, and that is the cylinder 
ports. Itis the digestive apparatus of the locomotive, 
and when less than the area of the cylinder ports, will, 
in proportion, be inordinate in consumption of fuel, and 
the nearer it approximates the more economical, so that 
it may be truly said that the importance of getting the 
steam in and out of the cylinder with ease is not confined 
to dynamic efficiency alone, but to the economical com- 
bustion of fuel as well. Now instead of considering the 
effect of the blast pipe on large or small tubes it would 
be more logical to consider the effect on the blast pipe of 
their use. The influence of tubes and blast pipe is 
reciprocal. The more unrestricted the calorimeter or 
draught area acted upon by blast-pipe agency the less 
gas friction involved and less work, 7.e., greater diameter 
of blast-pipe orifice required. 

Tubes of 1fin. internal diameter would, when ferruled, 
be reduced to 1}in., which becomes the measure of their 


calibration. Tubes of 1l}in. internal diameter are, by 
ferruling, reduced to l}in., or a little less than five- 
sevenths of the draught area of the 1jin. tubes. Now 
the effect of an obstructed, or rather a series of restricted 
calorimeters, is an increase of resistance to the easy flow 
of the gases, and such obstruction must be overcome by 
imposing a greater ejectory effort on the exhaust pipe, 
i.e., making it smaller. 

It will at once be argued that a total draught area 
equal to that of the 1jin. tubes can be obtained by the 
introduction of more 24 tubes in proportion. That is 
so, but they cannot kept free, nor all be brought 
into use, and, were they kept free and brought into use, 
the force required to break up the products of combus- 
tion into so many extra parts imposes heavier duty on 
the blast pipe. Now, the greater the vacuity of air in 
the smoke-box the greater the speed of effluent gases 
with corresponding fire disturbance and with cinder throw- 
ing. It may be again argued that the smaller the tubes 
the smaller the cinders, but as cinder throwing is simply 
the effect of restricted area of blast and the consequent 
disintegration of fire, the alleviationis evident. That the 
use of a less number and larger tubes than those in 
present service would be detrimental to steaming is a 
fallacy proved by the rapid return to tubes of a larger 
diameter with success. The increase in size of smoke- 
boxes now so frequently made is very considerably dis- 
counted by retaining the small diameter tubes. Every 
beat or exhaust represents an inhalation of air, not to 
the receptive capacity of the fire-grate area, but re- 
stricted to the capacity of the smoke-box, so that, 
assuming a free calorimeter, the guage of air combustion 
would still be the capacity of the smoke-box, and the 
reason why better results are not at present obtained from 
the use of extended smoke-boxes and increased fire- 
grate is the restricted draught area through the tubes. 
The full value of the extended smoke-box will never be 
obtained so long as a multitude of small tubes block the 
way, for it is self-evident that the impeded gases, along 
with increased smoke-box capacity, will still require a 
high vacuity to secure the requisite velocity of the air 
and gas currents, and overcome the resistance. Combus- 
tion maintained by a high velocity must needs be 
uneconomical in two ways, viz., aconstricted exhaust and 
its sequel lifting the fire. 

Thirty years ago 2in. tubes were in almost general use 
in this country, and it may not be unreasonably urged 
that the experience at that time was not satisfactory, 
and that any reversion would be followed by discharges 
of live coal in proportion to the extra vent given. But it 
should be further considered that the placing of the blast- 
pipe orifice at that time, and even to a much later period, 
was anywhere ranging between 4in. above the top row of 
tubes and the throat of chimney, compelling the use of 
very small nozzles in order to produce a sufficiency of 
draught to reach the lower strata of tubes, whilst those 
in the middle and top had to respond to a vacuity varying 
from 6in. to 9in. by water measurement. Had the zoning 
of the blast-pipe been properly understood at that time, 
a better result in combustion would have been obtained 
by reducing the vacuity to 3in. or even 2}in. in the smoke- 
box, and the speed of the effluent s would have been 
so reduced as to render them unable to carry away any- 
thing of a bulky nature. It is now well understood that 
the boiler makes the locomotive, and by the same law of 
sequence the smoke-box makes both boiler and engine, 
for in those days the admirable coned door was not 
known, and is even now not generally appreciated, and 
the brick arch and smoke-plate only were recognised as 
means of assisting in consuming the smoke. 

The actual speed of the gaseous products through the 
tubes at varying degrees of vacuity has never yet been 
satisfactorily estimated, but it is only reasonable to 
assume that the speed is at least in proportion to the 
vacuity. Very little experience with the reversing lever 
is required to demonstrate this. A couple of notches for- 
ward, or a turn of the screw equivalent to that, will at 
times cause a rise of from 14in. to 2in. of vacuity in the 
smoke-box, and the fire that a moment before had been 
in a semi-quiescent condition will lift wherever burnt 
through, and if the velocity of the current be maintained 
those cinders and live coals, sufficiently broken up and 
lightened by combustion, will be carried into the tubes, 
where increased velocity is imparted owing to the con- 
centrated blow-pipe energy there—an action precisely 
similar to the effect of a -shooter in the hands of a 
strong-lunged boy. These live bodies take up a momentum 
in proportion to their size and the force behind them, and 
when issuing from the tubes are carried forward beyond 
the upward flow to the chimney, and partially break up 
against the sides and door of the smoke-box, others 
against the blast-pipe, and at high-running speeds a con- 
siderable percentage never reaches the bottom ; for being 
now lightened and reduced in bulk, they are again caught 
in the upward current and unless obstructed are thrown 
into the atmosphere. A great deal of breaking up is also 
done by pieces striking against the fire-box tube plate, as 
witness the amount of ashes deposited on the brick arch. 
The partial breaking up in the smoke-box is the feature 
which is most noteworthy and instructive ; for, if the 
momentum imparted to the incandescent pieces by the 
tube action mentioned suffices to carry them horizontally 
beyond the range of the uptake current and the upward 
curvature of the gas stream, and by impact to reduce 
them in bulk, the more complete breaking up could be 
effected by interposing one or two plates at such an angle 
as would receive the impact with the greatest pulverising 
effect, and divert them without in any way vitiating the 
blast-pipe action, or interfering with the free course and 
and emission of the gases. Bearing in mind that fire- 
throwing only takes place when the velocity of the air 
through restricted spaces is sufficient in its lifting power 
to carry such obstacles into the maelstrom of the tubes 
for further ejectory efforts, it will be at once apparent 
that a normal condition of vacuity and speed of gases 
much under the strength capable of lifting into the tubes 
should be provided, so that the liabilities of fire-throwing 


would be narrowed down to neglected or ill-spread fires 
and the injudicious management of the engine. : 

Hitherto, every method adopted to neutralise fire. 
throwing has been more or less ineffective. In some the 
cause has been neglected whilst dealing with the effect 
The earliest efforts were confined to the top of chimneys, 
which were bedecked with a wire-woven cap, and here 
we have an example of starting at the wrong end. The 
next pong was the placing of a sugar-loaf arrange. 
ment of wire bars or perforated sheet iron between the 
top of the exhaust pipe and the bottom of the chimney 
and this was afterwards supplemented by the placing of 
gratings or perforated | gos in the horizontal plane just 
above the tubes, and extending to the doors of ‘the 
smoke-box. In each and every case the cause was not 
attacked, and the gauge of their efficiency was the size 
of aperture or perforation, and any attempt to reduce 
them to efficiency defeated itself by increasing the obstruc. 
tions to free draught, and necessitating a higher velocity 
purchased by stricture of the blast pipe. 

An attempt has so far been made to show how fire. 
throwing can be reduced, not cured, by increasing the 
draught area of tubes, not by increasing the number of 
8 tubes, but by increasing their diameter, and reducing 
the velocity of air current by taking away the necessity 
of small blast-pipe orifices. 

Let it here be clearly understood that it is not claimed 
that any system of induced draught produced by blast. 
pipe agency and ec pore by pulverisers or spark- 
catchers can be devised which shall prevent spark 
emission ; but per live coal-throwing can be very 
largely prevented, and live embers possessing weight and 
heat sufficient for incendiary purposes can be so obstructed, 
broken, and beaten down, that is, arrested in their flight, 
that they shall no longer be so liable to injure. 

So far the application of spark-arresters has been to 
sieve them to a size which should render them as 
innocuous as possible; but modern practice must recog. 
nise that without gauging them they can be obstructed 
by the judicious interposition of deflector plates in smoke. 
boxes; and in this American practice, though far from 
being successful, has achieved somewhat, as the utility 
of deflector plates is not alone to deflect the current, but 
to break and pulverise the cinders as rag strike against 
them, and to obstruct and divert their flight until they 
are no longer so harmful. 

For this purpose it is needful again to enumerate the 
advantages of generous portage and increased calorimeter 
obtained by increasing the diameter of tubes, more 
capacious smoke-boxes than those in ordinary use, a 
lower velocity of the gas stream, obtainable by not more 
than 3in. of vacuity in smoke-box, supplemented by a 
standard of efficiency in firing, most difficult of attain- 
ment, and the judicious handling of the engine when 
increasing the volume of steam when making special 
efforts on heavy gradients. 


THE STRENGTH OF STRUTS. 
By Proressor R. H, Smit. 

In the March, 1900, number of the “ Proceedings” 
Am. Soc. Civ. Engineers, vol. xxvi., No. 3, we find a 
paper, 97 pages long, on the “ Practical Column,” by Mr. 
J. Moncrieff. 

Seldom has there appeared a more painstaking, and, 
to the reader, more exhausting attempt to solve the 
problem of how struts do actually bend and break. He 
starts with the statement of a theory, to the nature of which 
reference is made below, but to which ought at once to be 
conceded the merit of not being either purely empiric, as 
is Hodgkinson’s, or purely irrational and illogical, as are 
Euler’s and Gordon’s. Mr. Moncrieff’s theory does not 
pretend to be exact; it is confessedly approximate. Bu 
setting aside for the moment the errors arising from the 
fundamental approximation, it is developed in a strictly 
and correctly reasoned manner. Unfortunately, despite 
the title of the paper, it does not arrive at any conclusion 
of a form practically useful for the purpose of designin 
columns or struts. It gives formulas and diagrams, 
which may be used to test the probable results of an 
already completed design, completed either on paper, or 
in metal and erected in place ; but except by such trial and 
error methods, it gives no help towards the designing of 
columns for any set of particular conditions. Of course it 
does not follow that the paper is without technical or scien- 
tific interest. If the theory be shown to explain truly the 
actual manner in which struts are stressed and strained, 
such results are of interest and importance, even although 
they are not directly applicable to design. Mr. Moncrieff 
compares curves given by his theory, assuming certain 
data, with the results of a very large number of 
experiments made by very various experimenters. This 
comparison covers no less than twenty-eight diagrams. 
Unfortunately in many of these diagrams experiments 
made under somewhat incompatible conditions and a 
large erratic range of quality of material are thrown 
together. Mr. Moncrieff recognises this, and deplores 
the absence of well systematised series of tests, which 
makes it difficult to “aot safe data for the application of 
any rational theory. He gives six more diagrams illus- 
trating this application to various materials. ; 

One of the Chief merits of the paper lies in the author's 
clear recognition of the circumstance that one of the chief 
factors determining the actual result in any particular 
case is, within a wide range, a matter of chance not 
capable of being rationally estimated beforehand by the 
designer. This is the excentricity from the oe ma 
centre of the end section of the resultant st upon 
this section exerted by the external load. By the term 
“« wide range” of such unknown excentricity, no absolute 
large dimension is implied; but in the strut phenomena 
a small excentricity has such large influence upon the 
result that the incalculable deflection and stress pro- 
duced by it actually varies very greatly. In a small 
percentage of cases this excentricity is known, or can be 
found, beforehand; for example, in columns supporting 
loads by cantilever brackets, and in thrust rods in 
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machines where the friction at the pin joint throws the | This formula is not given by Moncrieff, but is deduced 
thrust over to one side by an amount that may be | from his result in order to throw it into form com- 
calculated from the diameter of the pin if a friction | parable with the others. He assumes the strut to bow 
coefficient be assumed. But in most cases the loading | into a parabolic curve. If he had assumed a complete 
is intended to be central, and is not so only in consequence | sine curve instead of a parabola, his method would have 
of small variations of workmanship, or of quality of material | given 

through the mass. of the column. The probable value of | 5) 14.26 , B+ 

such deviations cannot be estimated. The designer can, | 
however, estimate a limit beyond which it is improbable 9°87 

they will reach in each particular case. For the sake of | where *284 = a Hu 1 


B-—w ) 


ensuring a degree of safety not less than desired, he | 
should assume this limit in his calculations. The strut | 


It will be noted that the second, third, and fifth of 


will then most probably be stronger than desired, but by these formulas, make the ratio Le en very large, as 


an amount that, so far as the maker is concerned, is a | 


w 


matter of chance. This element of uncertainty in this ww comes up to nearly 8, the Euler value. Of course the 
problem, which is in a very large ratio greater than those strut will break long before k becomes very large. In 
affecting other engineering designs, accounts for the ex- | the Moncrieff formula nearly the same result is shown, 
tremely erratic results appearing in experimental records. the small difference between 9°60 and 9°87 being due to 


Cline of Strut 


> 


w 


by 


Mr. Moncrieff makes some endeavour to deduce from a 
comparison between the deviations and the means in such 
records, estimates of the limits above referred to as those 
probably never or seldom surpassed. 

Euler's theory, which seems to have been the product 
of an exercise in pure mathematics, failed in taking no 
account of this end excentricity of the load. Curiously 
enough in the mathematical deduction of this formula 
the reasoning is throughout based upon the actual deflec- 
tion of the column; while in the result it is found that in 
all cases that do not mean breakage-in the extrava- 
gantly childish and fanciful manner in which pure mathe- 
maticians conceive of breakage, namely, by an “‘ infinite” 
deflection—there exists no deflection at all throughout 
the whole length of the column? Even in the purely 
mathematical aspect of the result, it is remarkable that 
this theory ignores the fact that not only the angle 
0 deg. has zero sine, but also every half-turn, that is, 
every multiple, odd or even, of two right angles. 

The ruling importance of the end excentricity of load 
in the theory of struts was first pointed out, and the true 
consequences developed by the present writer in a paper 
published in 1877. In that pape 
show how to apply the results to design without trial and 
error. Thishedid in the pages of Tae ENGINEER in 1887. 
Professor Claxton Fiddler and Professor John Perry 
followed on practically the same lines, and now Mr. 
Moncrieff has re-discovered for the fourth time the same 
base principle. It is curious that up to the present the 
above articles in Toe ENGINEER of 1887 remain the only 
published effort to convert the problem of design from 
one of trial and error into one of direct straightforward 
calculation from the data ordinarily supplied. 

It is also curious that even yet no serious attempt pre- 
tending to rational method has been published to show 
the real conditions under which a column with “fixed” 


r, however, he did not | 


ends is strained, all the conclusions of trustworthy charac- | 


his having approximated by using the parabolic instead 
of the sine curve. The former is a simpler curve to 
reckon about, but the result is seen to be less simple. 
The annexed figure will help to explain why and how 
these results differ from Euler’s, and also why they differ 
among themselves. 

BB represent the geometrical centres of the end 
sections, while the resultants of the end thrusts act along 
the line WW. These points B B are eh distant from 
| W W, the line of thrust being e i distant from the main 
centre line of the column. Now suppose that the column 
buckles under the load W W to one of the dotted curves 
between B B. Except for irregularities in the making of 
the strut, these curves would be sine curves so Jong as 
the deflection was small; but the stretch B B of each 
would not be a “‘ complete ” sine curve, that is, one rang- 
| ing from 0 deg. to 180 deg. in the corresponding angle. 
| If, however, they be produced as in the figure—drawn 
| in accordance with the sine law—to cut the thrust line, 
| the lengths L, L, Ls respectively will correspond to this 
complete range from 0 deg. to 180 deg. vidently so 
long as W is small, this length, as, for instance, L,, is very 
| long. When W becomes very large, and the buckling 
| becomes very great, this length, as, for instance, L,, be- 
| comes not very much longer than L. Now, if this length 
| ent off on the thrust line by the produced curve be in- 
| serted in Euler’s formula instead of the actual shorter 
| strut length, then Euler’s formula so modified becomes 
correct for small deflections: that is, 

6) = 9-87 
L; 
is correct. In this, as W gradually increases, L,; 
gradually shortens, W keeping in inverse proportion to 
the square of L,. At any stage of the increase of load 
the actual load is less than that calculated from Euler's 


formula in the ratio (Ff - It is difficult to calculate 


ter referring only to those “free” to deflect at both ends. | 
One other curious fatality that dogs the tracks of the | the extended “complete curve” length L, for any given 
published investigations of this subject is that every load, and this explanation is given here not as useful 
theorist bases his calculations upon an elastic theory of | for calculation, but for the purpose of explaining wh 
bending which is universally known to be approximately | the main exror of Euler's eeees arises. Pit a 
true only so long as the bending is very small in amount, | neglecting the ek, and so putting the points B B on the 
while most of them at once proceed to apply the results | thrust line and making L, equal to L. For small loads 
to the breakage of struts which are commonly known to | L, may often be a thousand times L; and when a strut 
break only under large deflections. It would be better to | is of stiff brittle material like cast iron, even at the 
restrain their application to working loads which produce | breaking point L, may still be several times L. 
little deflection. Fortunately the investigation of break- | _ Less fundamental, but still very influential errors, are 
pe may by two assumptions embodied in the formula : 
isfied if we know what are safe working loads. first, that strains increase in constant rtion to 
It is interesting to compare the results obtained by | stresses, untrue beyond the “elastic limit” of sinike 
different authors, and this comparison will help to explain | second, that curvature is measured by change of tangent of 
ments along the nD 
inner edge of the section. It is called below i, while the | but these aaa themselves depeed aie. the deflee. 
average stress or load divided by section is called w. § tions from point to point. If the curve had always the 
represents the value of w at Euler’s breaking load, a load | same shape whatever the load, then th height of 
always much beyond the real breaking load; ¢ is the | the peer always bear the pecans. oy the 
ratio of the end-load excentricity to the outside cross central height, and the centre of gravity of the area under- 
— 7 the section in the direction of buckling; and neath the curve of half-strut length would always be at a 
8 and 7 are the ratios to the square and fourth power of distance from B bearing the same proportion to the strut 
this: cross dimension of the sectional area tt the half length. This is = Mr. Moncrieff anenein “a 
ee moment of inertia. The factor 9°87 is the | taking the parabolic curve, he easily obtains the above pro- 
quare of the ratio of circumference to diameter of | portions, and from them the central deflection in terms 
circle, of the end excentricity and the load. Whatever length 
(1) 1876. R. H. Smith: of arc of a aang “<" from the centre, the same 
( rr proportions are yielded. é same proportions for light 
k=w i 1+ 7 see (1°57 Y : ) and heavy loads would also be obtained with a sine curve 
(2) Clax z ; if it were a complete one always ranging between the 
) ton Fiddler : same angle limits. If the curve were assumed circular, 


k=w j1+ 9.” ) evidently this result would not hold, the proportions 

2 B-—w) varying with the ratio of central height to span. For 

(8) J. Perry and R. H. Smith: very light loads the curve is pe nearly circular, 
( B ) because the moment is nearly constant = Weh all 


k=w noel along the length. For loads causing very largedeflections 
it is, as already mentioned, nearly a ‘ complete” sine 


9°60 curve. For intermediate loads sine curves of all degrees 


| 1+ 
(4) J. M. Moncrieff: 


*) of incompleteness arise. It is the variation thus 
arising that makes Mr. Moncrieff’s process theoretically 
\ re | illegitimate, and leads to the difference of form between 


9°87 his equation and the equations (1) and (8) above. 


Assuming, according to his process, a curve of constant 
shape, one always obtains resultants like those of (4) 
and (5); but, according to the character of the curve 
adopted, there arise quite different factors to the two w’s 
in the numerator and denominator of the fraction inside 
the bracket. It is apparent also that no final simplicity 
appears in formulas so deduced to compensate for their 
want of accuracy. 

The difference between (1) and (8) results from (1) 
being based on the consideration of end excentricity 
alone, while (8) is based on the assumption that the strut 
is initially bent to a sine curve before any load comes cn 
it. The two give nearly the same numerical results. 
The first gives the easier numerical calculations in 
designing. 

None of these formulas are in the proper form to assist 
in designing. & involves the fourth and the second power 
of the cross-dimension of the section, while w involves 
its second power. The following transformations of them, 
however, enable them to be used for this purpose. Iv 
deducing, it must be remembered that 8 means the W cf 
(6) divided by the cross-sectional area s h?. 


skh k \) 


w 
kL k 40,8 
Zi; k 
N - 


In the last of these c means the product of the two 
factors, ratio of average to maximum height of the 
assumed form of deflection curve, and ratio to half 
strut length of distance of centre of gravity of area 
under this curve from end B. For a paiabola ¢c = 4% : 
for a complete sine curve c = °405. 

It will be seen that this last formula is more awkward 
to ceal with numerically than either of the others. 
These others are theoretically accurate for moderate de- 
flections. The last is approximative only. 

In using these, one has to choose a shape of section 
and this gives s andi; to choose a material and this gives a 
safe maximum stress k; and to estimate e, taking it the 
largest value considered possible. With the value of 


ad thus obtained, calculate a series of values for the 
right-hand side of the equation for, say, half-a-dozen 
different values of z Draw outa curve on squared paper 


with these values as heights and the # values as hori- 


zontal ordinates. Every factor on the left-hand side cf 
the equation is given by the particular conditions for 
which the design is to be made, so that the value of the 
left-hand side can be calculated directly. Find the point 
on the curve giving this value as height, and read off the 


corresponding value of = Then find the required sec- 
), and from this, by dividing by 
k w 


8, find h? and h. 


Instead of drawing one such curve on squared papcr, 
a number of them should be drawn, each one for a 


rounded-off value of such as or ‘4. A diagram 


with a dozen such curves on it should be preserved. It 
serves to solve all possible particular problems in tle 
design of struts without further drawing, because cne 
can easily interpolate at sight with sufficient accuracy 
between the two nearest curves for any particular va!uc 
In another article I propose to suggest a basis for the 
rational calculation of struts with “ fixed ends.” 


CAST IRON PIPE IN THE UNITED STATES, 
(By our Special Commissioner.) 
No. V. 

In the design of pipe foundries there are two general 
plans or arrangements, either of which may be adopted. 
First, the circular pit system. Second, the longitudinal 
system. The latter iscomparatively modern. Under the 
first system, which is that adopted in the R. D. Wood and 
Co. foundry--already described—the pipe is cast in cir- 
cular pits about 14ft. deep, so that the tops of the flasks 
will be a little above the level of the main floor, at a con- 
venient height for pouring. At one side of the pitis a 
rectangular recess or extension in which the moulds are 
rammed, and at the end of this is the oven for drying the 
moulds. The pit is lined with masonry, and the centre 
is filled in level with the floor, the pit itself being thus 
practically of annular form. Each pitis served by cranes 
set at the centre, high enough to lift pipes, flasks, and 
cores, clear of the floor. There are usually two jib or 
radial cranes to each pit, mounted on posts or columns ia 
the centre, and used by the ramming and casting gangs 
respectively. 

The Anniston plant, which was burned in 1897, and 
rebuilt in 1898, to the plans of the Wellman and Seaver 
Engineering Company, of Cleveland, U.S.A., and London, 
England, is on the circular pit system. The foundry is 
90ft. by 500ft., 29ft. high from the floor to the underside 
of the roof trusses. There are six pits, and each pit is 
served by two electric radial cranes. The greater part of 
the wel of the cranes is supported by means of fixed 
columns, the top of each column being surmounted by 
pintle bearings somewhat similar to the thrust bearings of 
a marine engine. Resting on these bearings are the 
centre supports of two independent swinging cranes, the 
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outer ends of which are.supported by circular runways 
carried by .the roof trusses. This arrangement gives 
each casting pit the service of two cranes, and at the 


Inside_line_of wall 


capacity, with loads of 10,000 lb. and 15,000 lb. on the 
runways. The core cranes are of 5 tons capacity, with 
jibs 30ft. long. Fig. 12 shows the two cranes of one of 
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Fig. 10- PLAN OF CRANE BRACINGS FOR PIPE FOUNDRY 


same time enables both cranes to rotate through a com- 
plete circle—an advantage not before obtained in pipe 
foundries. By means of the outer support to the cranes 


the casting pits. The crane post is 33ft. from one side of 
the building, and as the arms of 32ft. Tin. radius are 
supported at the outer ends, no inclined strut is required, 


The plant occupies a site of 160 acres, employs 700 men, 
and can make both bell-and-spigot and flanged pipe from 
2in. to 7ft. in diameter. The foundry is a stone building 
885ft. long, and 120ft. wide, with six cupolas at one end. 
Five of these are of 100 tons capacity each, and are only 
used when the larger one of 300 tons capacity—per day 
of eight hours—is shut down. They are all served from 
one charging platform, and radiating tracks connect with 
the ladle track running through the building. Along one 
side of the building are five circular casting pits, about 
7ft. wide and 22ft. outside radius. One end of the pit has 
the rectangular oven for the moulds, and the end of the 
pit is enlarged to form a ramming pit with a blacking 
stool in one corner. The ‘‘island”’ in the centre of each 

it has a radius of about 15ft., and on it are two Morgan 
aad cranes for handling the flasks, patterns, cores, 
ladle, kc. Each crane has independent hydraulic action 


| with single-acting hoisting rams, and a single-acting rack 
| traversing movement for the trolley carriage which carries 
| the hoisting chain and block. The crane is swung by 
| three single-acting rams. There are in all thirty-five of 
these hydraulic cranes in the plant, working under a 
| pressure of 5001b. Two 10-ton electric travelling cranes 
| run the full length of the building, and down the middle 
| is a narrow-gauge track on which locomotives haul the 
| ladles of molten iron from the cupolas to the pits, and 
| handle the material generally. The core-making machines, 
| core ovens, clay mixers, sand screens or sifters, &c., are 
| arranged along the other side of the building, while at the 
| endis the machinery which furnishes the power forthe plant. 
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all horizontal strains due to their operation are eliminated, | so that the space is left clear. Each crane carries a | Anelectric travelling crane runs over the space between the 
and the racking strains on the building are thus avoided. | travelling hoist or trolley, and the vertical lift of the | core ovensand the pit. Each pit is divided into three com- 
Fig. 10 is a half plan of this foundry, showing the fram-| cranes is 22ft. From each arm an operator’s plat- | partments. (1) The casting pit proper, whichis semicircular, 
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ing and bracing for the support of the pit and core oven | form is suspended by means of a light steel framing. 
description of the Anniston works will give a good 


cranes, Fig. 11 i; an interior view. 


The pit cranes are 82ft. Tin. long, of 3 tons and 6 tons | idea of a pipe foundry arranged under the circular system. 


Fig. 13—PIPE FOUNDRY—LONGITUDINAL SYSTEM 


7ft. wide and 10ft. tom ; (2) next to this is the ramming pit, 
in which the empty flasks are rammed with moulding sand 
to form the moulds; (3) the third compartment contains 
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the gas furnaces for drying the new moulds. One of the 
two cranes serves the ramming pit, while the other serves | 
the casting pit. After a pipe has been removed from the | 
flask, and the sand is cleaned out, one of the cranes— | 
termed the “ramming” crane—sets the flask in the | 
“ramming pit.” It is set upright upon a ramming | 
stool, which has a conical socket to receive a conical pro- | 
jection on the end of the pattern, and so ensure that the | 
pattern is vertical and central in the flask. Fora double | 
flask—used for the smaller sizes of pipe—the stool has 
two sockets. Lugs on the stool fit the base of the flask | 
and centre it. 

_In the system employed at these works, the upper por- 
tion—or ‘‘ stem '’—of the polished iron pattern is smaller 
than the lower part—or “ butt.” The latter, which is 
about one-fifth of the total length, is of the proper diameter 
for the finished pipe, and is connected with the “stem” 
by a tapering section. When the pattern isin place in the | 
mould, the moulding sand is rammed tightly by hand | 
around the ‘‘ butt’ in the usual way. The flask is then 
filled by throwing in the sand loosely. The iron pattern | 
for the bell or socket is then fitted into the top of the flask | 
and rammed, and is then covered by a holding-down plate | 
clamped to the top of the flask, so as to hold the socket | 

ttern in position. The pipe pattern is then withdrawn | 

y the hydraulic crane by means of a ring fitted to its 
head. The larger “ butt” passing up through the loose | 
sand filled in around the smaller “ stem ” compresses it, 
and thus automatically rams the mould. The holding- | 
down plate is then removed and the socket pattern with- | 
drawn, after which the mould is inspected by means of a 
lamp, and then given a coat of blacking. It is then 
thoroughly dried in an oven heated by a furnace burning 
a mixture of producer gas and air. This is generally done 
at night. In the meantime the cores are being prepared, 
as will be described more in detail further on. One of 
the special features of these works is the use of the 
hydrantie ramming system for all sizes of moulds for 3in. to 

n. pipe. 

When preparing for casting, the casting crane takes a 
dry mould from the oven and sets it vertically in the 
casting pit. It then takes a core, brought by the 
core oven crane, from the adjacent core carriage run 
out of the core oven, and lowers it slowly into the mould, 
& man guiding it as it descends. The core is held centrally 
in the mould by a socket in the “chill plate” or base 
clamped to the bottom of the flask. At the top, a cla 
ring is inserted in the mould and holds the core caistea. 
This ring has holes or gates through which the molten iron 
from the runner flows into the mould. The flask is finally 
surmounted by a sheet iron ring lined with sand, forming 


the runner into which the metal is poured from the ladle. 


After a number of the moulds are prepared, and have 
their cores in position, the ladle—mounted on a wagon or | 
lorry—is hauled along the narrow-gauge track by a | 
locomotive. When it reaches the pit the ladle is picked | 
up by the casting crane. The finished pipe is laid on 
skids, down which it rolls by gravity into a narrow-gauge 
wagon which carries it to the cleaning and testing | 
departments. From these it is carried by other cars to | 
the storage racks or shipping yardas required. Hydraulic 
cranes are used to handle the pipe in the testing | 
department. 

Coal is brought to the works by river barges, carried 
by elevators up the bank, and conveyed along a trestle to 
the charging platform. The pig iron from the storage | 
piles in the yard, on the ground, is carried to a point 
below one corner of this platform, whence the load is , 
elevated by a steam lift. Clay and sand are delivered { 
down an inclined railway from a pit half a mile distant, 
and belonging to the works. | 

To the east of the foundry building is the engine-room, 
with a Hamilton-Corliss engine—cylinder 16in. by 36in. 
—for driving the machinery of the machine shop, &c. | 
Here are also two Root blowers for the specials foundry. | 
In the machine shop all repairing is done, and new | 
machinery and flasks are made. The foundry for specials | 
and for flange pipe is in the same building. There is also | 
a Loomis water-gas plant, with six generators, the total | 
daily capacity of which is 1,500,000 cubic feet per day. | 
The supply is stored in two gasometers of 90,000 and | 
65,000 cubic feet capacity. The specials foundry, | 
adjoining the machine shop, is 122ft. by 158ft., with | 
a 28ft. bay on one side, in which the smaller specials 
are made. 

In one corner of the building is a square pit for 
casting flanged pipe, or hydraulic cylinders for lifts, &c. 
These are cast with heavy sinking heads, in order to 
ensure dense and solid metal in the flanges, free from 
dirt and blowholes.” This foundry is ‘served by two 
travelling cranes, of 10 and 15 tons capacity, spannin 
the central 60ft. of the floor. In the shipping yar 
is a 15-ton steam locomotive crane, running on a 
standard gauge track. This crane, with three men, can 
load twelve pieces of 24in. pipe—2 tons each—in 
fifteen minutes. 

Until recently the largest pipe made at these—or any 
other—works in the usual way, and in 12ft. lengths, was 
6ft. in diameter. A new building and pit have been con- 
structed, however, for making 7ft.‘pipes, 12ft. long. With | 
this addition to the plant the capacity of production will | 
be 440 tons per day. All water pipe is tested to 300 Ib. 
pressure, but sewer and culvert pipe is not tested under 
pressure. One peculiarity in culvert pipe is the use of a 


bell or socket similar in form to that used in clay pipe. 
instead of the form generally used for cast iron water 
pipe. The capacity of the two shops for luam castings is 
45 tons per day, and the work includes very large and 
heavy pieces for steam engine and electrical work. The 
works employ about 750 men. 

The output of a single pit in the pipe foundry is given 
as reaching 75 to 100 tons per day of ten hours. There 
are 11} miles of railway track, with one standard gauge 
locomotive, six narrow-gauge locomotives, and about one 
hundred narrow-gauge wagons and lorries. Across the 
river, and about fifteen miles higher up, are the smaller 
Newport works, under the same management. These 
works have six casting pits, and employ 150 men. 

In the longitudinal system the pits are rectangular, 
and are served by travelling cranes, which the advocates 
of this system consider to be more convenient than, 
and in many ways superior to jib cranes. Fig. 13 is a 
general plan of a plant on this system, having a capacity 
of 160 to 200 tons per day, which was designed, erected, 
and equipped by the Whiting Foundry Equipment 
Company, of Chicago, U.S.A. At this plant, the stock, 
or raw material, is unloaded from the railway wagons, 
and hoisted and conveyed to the charging platform by 
a travelling crane of 50ft. span, which travels along 
the outside of the building, and spans the receiving track 
and the charging platform of the cupolas. There are two 
Whiting cupolas, placed at the middle of the length of 
the building, on the receiving and stock yard side. One 
cupola serves the pits in the left half, and the other of 
these in the right half of the foundry. The larger sizes 
of pipe are made in the left, and the smaller sizes in the 
right part of the building, as shown by the plan. 

Along the cupola side of the building are arranged the 
core-making rooms, core ovens, mud rooms, and hay-rope 
rooms, kc. The core rooms are 10ft. by 46ft.; core ovens, 
Sft. by 18ft. and 9ft. by 18ft.; mud room, 18ft. by 70ft.; 


hay rooms, 18ft. by 124ft. for the larger pipe work, and . 


30ft. by 18ft. for the smaller pipe. Thé core ovens 
shown with lines of rails are those for the pipe cores ; 
those without rails are for the smaller cores for sockets, 
bead rings, kc. On the opposite side of the building are 
the casting pits, which are rectangular, with enlarged 
ends for the ovens and the ramming pits. In & still more 


recent design, however, the company has dispensed with - 


the separate ovens for the moulds. The moulds are set 
in the casting pit xt the end of the day’s work, and the 
pit is then covered over to form an oven in itself. This 
effects a material saving in ground required, and in the 
distance to be traversed. The building shown in the 
plan is 500ft. by 68ft., with six pits. If designed without 
the separate ovens, however, as just described, its length 
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would be about 100ft. less, or a reduction of 20 per cent. 
in length and area. With the pits used for ovens, flues 
conduct the beat into the pit, these flues entering the 
sides near the bottom. The moulds are set over open- 
ings in the floor which connect with exhaust flues, so that 
the heated air and gases entering the covered pit rise to 
the top, and pass down through the interior of the moulds. 

The pit at the extreme left is for 48in. pipes, and is 8ft. 
wide and 70ft. long, with a ramming pit 12ft. square, 
forming an L extension, and an oven 23ft. by 18ft. The 
second pit, for 42in. and 36in. pipe, is about 60ft. long, 
with a ramming pit 10ft. by 12ft. and an oven 20ft. by 
1sft. The third pit, for 36in., 30in., and 24in. pipe, is 
about the same size, but the oven is 16ft. by 18ft. The 
fourth pit, for making pipes of 30in. to 20in. diameter, is 
7ft. by 50ft., with an oven 12ft. by 18ft. The fifth pit, 
for pipes from 20in. to 12in. diameter, is 40ft. long, with a 
ramming pit 10ft. by 12ft., and an oven 12ft. by 18ft. 
The sixth pit is for pipes of 12in. diameter and less; this 
is about the same size as the fifth, but its ramming pit 
is Sft. by 10ft., and its oven 8ft. by 18ft. Each pit is 
served by two travelling cranes, one the ‘‘ ramming” 
crane, and the other the *‘ pouring’’ crane. These are of 
40ft. span, and command the ladle tracks, core oven tracks, 
and stripping skids, as well as the pit, being used to handle 
the flasks, patterns, cores, &c., to pour the iron and to 
shake out the pipe on the stripping skids. 

Along the middle of the building runs a narrow-gauge 
line of railway for the ladles, connected by turntables with 
the two lines leading to the cupolas, and with other trans- 
verse lines. On this longitudinal track the ladles are 
hauled by locomotives or by some power-pulling system of 
traction. 

Outside the building are six sets of skidways, one to each 
pit, on which the pipes are dropped from the flasks. The 
spaces between the skids are utilised for storing flasks. 
This tiask storage yard is-served by a travelling crane of 
52ft. span. Along the outer edge of the yard is a narrow 
gauge line of railway, on which are run wagons or trucks to 
take the pipes from the six skidways and transfer them to 
any desired set of the cleaning skids on the other side of 
the track. These trucks may be operated in the same 
way as the ladle trucks. There are two pairs of cleaning 
skids, ending in two pairs of ovens for heating the pipe, 
the distance from the transfer track tothe end of the ovens 
being 90ft. From each pair of ovens the pipes are rolled out 
on two short skidways and picked up by a travelling crane 
of 40ft. span, running at right angles to the other cranes. 
By this they are carried first to the tar bath or dipping 
tank, and then to the weighing machine, 100ft. from the 
ovens. After all these processes the pipe goes to the 
storage yard, being delivered at any point by a travelling 
crane of 50ft. span, which spans the width of the yard and 
— ——— track, so that railway wagons can be readily 

ed. 

In this longitudinal system there is a continuous for- 
ward movement from the raw material track on one side 
of the works to the shipping track on the other side, 
with five lines of travelling cranes to handle and dis- 
tribute the material in the various stages of manufacture. 
The pipe passes by gravity down the three sets of skid- 
— thus reducing the cost of handling very consider- 
ably. 


LABOUR TROUBLES. 


Ar a private meeting of the Ayrshire coalmasters in Glas- 
gow on Wednesday it was resolved to post notices at the pits 
warning the miners that if they did not work on Saturday, 
and twelve days a fortnight in future, they would be locked 


out. 

The Niddrie colliers, Midlothian, have resumed work on 
the arrangement to work eleven days a fortnight, and to be 
supplied with coal at a cheaper rate for their own consumption. 

‘The Fairfield shipbuilding strike, Glasgow, has taken a more 
favourable turn. ‘The result of a joint conference of masters 
and men in Glasgow last week was the formulation of a set 
of proposals, to be submitted forthwith to a mass meeting of 
the men, who number 3000. 

The Durham Miners’ Council decided on Saturday to 
reject the proposal to restrict the working week to five days 
by a large majority. 

The Wearmouth colliers, Sunderland, threatened to strike 
because eleven men would not join the Durham Miners’ 
Association. Originally 40 men refused, and the Society then 
gave permission to post notices, but at the last minute a 
contest was fortunately averted and work will be continucd. 

The Cleveland mineowners decided last week at Middles- 
brough to reduce the miners’ wages 17} per cent., rejecting 
the men’s acceptance of 15 per cent. 

The Kenfig Hillcolliers’ dispute, affecting 170 men, continues, 
after lasting six weeks. At the South Wales Miners’ Federa- 
tion meeting in Cardiff on Saturday it was reported that a 
large number of workmen were idle in the Western, Garw, 
and Maesteg districts, in consequence of the stoppage of a 
considerable number of collieries, some of the men having 
been out from seven to three weeks. A decision to give relief 
was carried, but in the case of Ton Phillips colliery the 
conduct of the men did not justify strike pay. 

The Dowlais colliers have petitioned to the House of 
Commons in favour of the Miners’ Eight Hours Bill. 

The Enginemen’s Association of the South Wales Coalfield 
reports that at Lletty Shenkin Colliery, Aberdare, and at 
No. 2 Maclaren Colliery, Rhymney, “‘ winders” had succeeded 
in getting their hours reduced from twelve to eight per day. 

The steel smelters, Morriston, began this week eight 
hours’ shift instead of twelve. This means a reduction of 
one-third, but the work will be more regular. 

The strike of weavers at Newtown, Montgomery, has taken 
a serious phase. Three weeks ago the men struck against a 
reduction of 20 per cent. After a good deal of negotiation 
the employers modified the proposal to 10 per cent. on certain 
fabrics, and 5-per cent. on others. This has been refused, and 
the mills are, tp be closed this week. 

Penrhyn quarrymen in large numbers are at Chester, but 
object to any working without their consent. 

‘he Rhymney railway men of all grades, at a meeting in 
Cardiff on Sunday, resolved, with three dissentients, to 
support the Taff Vale men in their endeavour to obtain the 
removal of imported labour. The Great Western Railway 


men at their meeting in Bridgend, on Sunday, were strongly 
pressed by influential speakers to prepare for the great 
struggle of the future. In the concession last given only 200 
instead of 600 had benefited. One speaker stated “ that the 
efforts of railway companies were to cause dissatisfaction 
between man and man. A great movement was hoped for, 
shunters, brakesmen, signalmen, all joining, and success was 
certain. A railway servant's occupation was as dangerous as 
a soldier’s. Twenty per cent. of their number had joined 
the Amalgamated Society, but 80 per cent. was required.” 

At Swansea on Tuesday a meeting of steelmakers was held 
to consider what action to take in view of the refusal of the 
men to concede 15 per cent. reduction. The meeting was 
adjourned to Friday. 

The Clydach Vale Colliery dispute is now regarded as 
interminable. At a meeting of the strikers this week 
“Mabon” said that he did not think that work would be 
resumed for six months. They were fighting for a principle 
which would affect thousands in other parts of the coalfield, 
and all who were now idle should make every effort to obtain 
work elsewhere. Those who then remained would have a 
better chance to increased relief pay. With regard to the 
application for Board of Trade intervention and arbitration, 
Mr. D. A. Thomas has been reported as stating that his company 
would not do so as long as he was a member of the board. 

At Llanerch Colliery, Swansea, a month’s notice has been 
given, sale prices not covering cost. 

The colliers of the western district of South Wales are 
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As we stated at that time, this valve gear was one of the 
simplest Corliss gears to be seen in the Exhibition, and we 
added that it worked very sweetly and noiselessly, and had a 
neat and compact appearance. We now give details of the 
high-pressure admission gear in Figs. 1 and 2, in which one 
excentric rod works both valves. The excentric rod EB 
oscillates the two arms ee. These arms are right-angled bell 
cranks, the pins cc on the second arms carrying the driving 
pawls bb. In Fig.1,in the upper valve the pawl 0 lies to 
the left, and drives towards the left in opening the valve 
while in the lower valve it lies to the right of pin c, and 
opens the valve by motion to the right hand. Each pawl is 
extended on the other side of the pin on which it is mounted 
and on the under side of this extension there presses a curved 
leaf spring which lifts it, and thus pushes inwards the driving 
point of the pawl. This latter is faced in the usual manner with 
a hard steel edge-plate which engages with the similar hardened 
edge plate on the arm D keyed to the valve spindle a. The 
boss of this arm D is extended outwards as a bush upon 
which the arm e rocks. K is another sleeve working loose 
upon the valve-spindle box. In the upper part of Fig. 2 the 
section of K is rafined in the same way as the neighbouring 
section of the bracket carrying the dashpot, but the latter 
is separate and fixed by being keyed to the spindle-box. Kk 
has two arms about 14 right angles apart. To one of these 
the governor rod is pinned, so that the governor controls the 
position of K. The other arm carries the hard steel roller q. 
It will be observed that there are two governor rods which 
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CORLISS VALVE GEAR 


appealing against a reduction of wages. At a meeting at 
Neath this week it was stated that thirty-nine applications 
had been put in. 

The artisans of the Albion Steel Works, Briton Ferry, 
after a week’s strike resumed work on the understanding 
that the matters in dispute should be dealt with. It is now 
stated that these have been deferred, the men being directed 
to work on new conditions. This, it is feared, will complicate, 
as the men plead that they are entitled to notice. 


PRIME MOVERS AT THE PARIS EXHIBITION. 
No. XXV, 
SOCIETE ALSACIENNE. 

In our issue of 2nd Novembér last we described the engines 
exhibited by this firm at Paris, and mentioned their high- 
class character in respect of'workmanship and fine finish. 
We then illustrated théir-vertical compound engine with 
cylinders 334in. and 53}in. by 4ft. stroke, developing from 
800 to 1300 horse-power, with 6 atmospheres steam pressure 
at 75 revolutions per minute. Our drawings gave detailed 


sections of cylinders, crank shaft, and pumps, but did not 
include more than small scale outside views of the valve gear. 


move in the same direction, As the engine speed increases, 
the rollers gg of both upper and lower valves rise. The hard 
edge plates of the pawls bb have wing extensions projecting 
parallel to the valve spindle so as to ride over the rollers gg. 
These extensions have chamfered under edges, so that their 
inner surfaces form inclined planes. As these ride on to the 
rollers gg they lift the pawls b b out of engagement with the 
edge plates of D D, and thus affect the cut-off. This design 
gives a fairly long range to the cut-off. The boss D upon the 
valve spindle has two arms, one carrying the steel edge plate, 
while to the other is pinned the connecting-rod of the trunk 
piston of the dashpot. The braking fluid in these dash- 
pots is air alone. 

The drawings show sufficiently well the very compact form 
of this gear. At first sight it seems a pity that the dashpots 
are, so to speak, suspended in mid air ; but a little considera- 
tion of their function and action will make it clear that this 
mounting of these parts is dynamically correct. 


PorTRAIT OF QUEEN Victor1A.—We have received from Marion 
and Cv., of Soho-square, an admirable engraving of the late 
Queen—a photogravure. The Queen is seated in her with an 
Indian servant in attendance, The execution of this picture 
leaves nothing to be desired, PE 
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800 HORSE-POWER GENERATOR 


PARIS EXHIBITION—RIETER 


(For description see page 394) 
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ELECTRICAL ENGINEERING AT THE PARIS 
EXHIBITION. 
No. XVI. 
RIETER. 


As we have already pointed out, Switzerland was very 
well represented at the recent Paris Exhibition. One of 
the most pushing Swiss firms is that of the Actiengesell- 
schaft vormals Joh. Jacob Rieter and Co. We feel it is 
worth while to illustrate Messrs. Rieter’s exhibit rather 
fully. 


This firm showed an 800-horse generator driven by a_ 


Sulzer engine. This machine is illustrated in Fig. 1 below 


| ning or other accident, after withdrawing the fixing 
| screws, the armature may be turned round until the 
| burnt-out coil is accessible. The exciter is a 12-pole 
| machine, with the armature mounted on the main chaft 
| -— or, rather, on the prolongation of it, beyond the out- 
| side bearing. This machine has a drum armature, 
wound so that neighbouring conductors never differ by 
more than a volt or two. This is effected by arranging 
the armature winding in two layers, with good insulation 
| between them. 

Messrs. Rieter showed several transformers, of which 
some were at work. Figs. 4 and 5 show two different 
three-phase transformers. They are built for 30 kilo- 


Fig. i—TIETER GENERATCR 


The direct-current machines shown varied from a 
quarter to a hundred horse-power. The smaller sizes, up 
to half a unit, are made with horse shoe magnets, while 
the larger sizes are of the ordinary continental multipolar 
type. The collector bars are made of hard cast copper 
insulated with mica. As usual on the Continent, carbon 
brushes are used. Figs. 7 and 9 show two typical direct- 
current motors. Fig. 9 is a machine for giving 100 
horse at 550 revolutions. The armature is es e, and 
does not depend on radial ventilation to keep cool, Fig. 
7 is an 85-horse motor working at 600 revolutions, The 
bearings are mede with self-acting oil rings. All the 
direct-current machines are designed to stand 30 per 
cent. overloads for considerable periods, without undue 
heating. 

Oscar Schneider's secondary battery regulator is shown 


Fig. 6—HAAB'S EYE MAGNET 


|in Figs. 8 and 10. The pressure at the point at which 
| constancy is desired is measured by a volt meter which 
| has two contacts. These contacts work relays, and 
| these relays control a motor which works a screw- 


and in Figs. 2 and 3 on page 393. It gives its output at 330 | watts. The coils are wound on spools of pressed paper. | shaft one way or the other, as the case may 


volts and 100 revolutions per minute, and a frequency of 
50 periods per second. Itis of the fiy-wheel type, the fly- 
wheel being the field magnet. The poles are directed in- 
wards, the armature being built up of a sort of stationary 
wheel, which is mounted on the bed-plate close to the bear- 
ing farthest away from the engine. This arrangement 
gives considerable fly-wheel action, of course, and this is 
specially advantageous when the machine is driven by a 
single engine, for which the dynamo is arranged. The 
fiy-wheel, as will be seen in the illustrations, is made 
exceedingly strong, being built in two parts with very 
heavy arms. There are 60 pole pieces of cast steel, 


Fig. 4—RIETER TRANSFORMER 


bolted on to the fly-wheel. As the centrifugal force is 
outwards, and the magnetic force is balanced, there is 
little strain on the bolts. The electromagnets are 
wound with wire, 6 mm. square; each pole has 137 
turns wound in five layers. The exciting current is 
55 ampéres, or 7500 ampére turns per pole. The exciter 
is mounted on the main bed-plate, which is, of course, 
the engine bed-plate as well. The stationary armature 
is built up of sheets of iron 0°2in. thick, bound together 
by clamping rings in the usual continental way. The 
armature has 180 notches, which are insulated with 


The high-pressure coils are arranged outside, not only so 


be. The cell contacts are made double in the 


micanite. There is an ingenious arrangement for getting 
at the armature for repair. If a coil is injured by light- 


as to be more accessible for repair, but also to admit of | usual way, so as not to short-circuit a cell; but 
sub-division, so that there is no great difference of | this would not be enough, as the contacts might 
| pressure between neighbouring layers. From the geo- | easily be left so that a cell is short circuited through the 
inetrical relation between the coils, it is clear there will | guard resistance for a considerable time. To get over 
be very little inductive drop, especially at the Jow | this difficulty the traveller which carries the contacts is 
frequencies employedon the Continent. Thiscompany also | not connected rigidly to the screw, but has some longi- 
showed a complete series of direct and alternate-current | tudinal play in relation to it. This is controlled by a 
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motors; in fact, it exhibited twelve sizes. It uses the | spiral spring, which is seen in the upper view of Fig. 8. 
same patterns for both types. ~In addition to the open | There are a series of notches, one for each cell, and the 
motors for ordinary work, the firm makes enclosed | arrangement ensures that the contact carrier goes by 
motors for mining and for rough work, such as damp | jumps, so as always to be in register with the cell <— 
works, spinning mills, die works, paper works, &c. The | tacts. The cell switch problem is not nearly as simple 
ventilation of the enclosed motors is very carefully carried | as it might appear at first sight. The first difficulty was 
out, and the machines do not get hot even if worked | to arrange the contacts. If a single contact touched two 
continuously at full load. cell contacts at the same time, a cell was short-tircuited, 
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and trouble arose. If the single contact left one cell | 


contact before it reached the other the main circuit would 
be broken, and there would bea spark. This difficulty 
was easily overcome in hand-worked switches by using 
two contacts with a resistance between them, the resist- 
ance being low enough to take a current as large as the 
main current, with two volts across it. But this arrange- 
ment does not suffice for an automatic switch if the resist- 
ance may be left in shunt to one cell for a considerable time. 
If the resistance is low enough to take the maximum cur- 
rent, and it is left across one cell for a considerable time, 
that cell will be giving its maximum current, while the rest 
may be giving only a small output. The battery is then 
run down unevenly, and the waste of power would also 
be considerable. On 
the other hand, if the 


STONE TRAMWAYS. 


THE now-forgotten system of stone tramways or paved tracks 
along common roads, though still doing a deal of humble work 
in narrow streets and the entrances to yards, probably took 
some share in leading up to the introduction of railways. 
That their use did not become more general was owing to the 
cost and difficulty of transporting heavy blocks. Some 
seventy or eighty years ago the subject received considerable 
attention from many leading engineers of the time. A par- 
ticularly interesting development of it was the curious work 
known as the Heytor tramway in Devonshire, opened 
September 16th, 1820. Nearly the whole of it still exists, 
though even in its own neighbourhood its origin is practically 


resistance is made 
fairly high, a difficulty 
comes in if the cells 
are giving a large out- 
put. For if the only 
circuit is through the 
high resistance, there 
is a considerable loss 
of pressure through it, 
not to speak of the 
waste of power. 
calc the switch 
isin a position at which 
the pressure given by 
the cells is too great, 
and an automatic 
mechanism moves the 
contacts down, the 
main contact leaves a 
cell contact, and the 
whole current has to 
go by the resistance. 
There is a considerable 
spark to begin with ; 
but apart from that 
the pressure falls. The 
automatic gear, there- 
fore, reverses its mo- 
tion and moves the 
main contact on to the 
cell contact again, and 
the pressure jumps up 
again. A state of 
vibration is then set 
up which is as fatal 
to the switch cells as 
to the lamps. One 
method of getting over 
this difficulty — due, 
we think, to Mengarini—is to work the contacts by a sort 


of reciprocating ratchet arrangement, which moves the | 


contacts by a step at a time, one way or the other. 
Perhaps the greatest difficulty in all automatic regulators 
lies in the volt meter contacts. It is exceedingly difficult 
to make a volt meter which will work contacts with, say, 
1 per cent. variation. The contacts may last well enough 
for a few days, but they are apt to go wrong ultimately. 
If a contact sticks, the automatic arrangement will either 
turn the pressure up until it ruins all the lamps, or it will 
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unknown. It is not a stoneway of the usual ‘type of flat 
blocks placed end to end at one side ofa high road, but con- 
sists of large pieces of granite, roughly about a foot square in 
section, with a step or rebate about 4in. wide and 3in. deep, 
cut on the outer side. The inner uncut portion, therefore, 
| served as a flange to keep the wheels on the line. Originally 
| this tramway ran from the head of the Stover Canal at a 
| hamlet called Ventiford, near Teigngrace, in South Devon, 
but for a couple of miles it has disappeared, most of its site 
having been taken for the Moreton Hampstead branch of the 
Great Western Railway. It begins now to be visible at Bovey 


Fig. 8B—SCHNEIDER'’S CELL REGULATOR 


turn them all out, or at least make them as dull as the 
range of the switch gear allows. 

The apparatus shown in Fig. 6 hardly needs any de- 
scription. It is a powerful electromagnet for removing 
iron or steel particles from the eye. It is designed by: 
Professor O. Haab, of the Zurich Eye Hospital, and is 
chiefly used for hospital work; but every ironworks 
ought to have one. In shops where there is much chip- 
ping going on, men are continually getting pieces of iron 
in their eyes ; in fact it is quite a common thing to see 
&man sitting on the bench removing specks from an- 
other man’s eye. The electromagnet is arranged to turn 
& complete circle horizontally ; and the excitation is con- 
trolle by the foot. The ends or points are very carefully 

It. The magnet shown is wound for 120 volts and 
83 ampéfes, 


Tracy Gasworks, which have a siding on the railway about a 
mile from that town. The remains of a wooden bridge over 
a deep but narrow ravine still remain, then the tram crosses 
the high road from Newton Abbot on the Jevel, goes through 
the Bovey Pottery Works grounds, and forms a narrow lane 
between high hedges for some way. Several other roads are 
crossed on the Jevel, and a small stream bridged, over which 
four huge stones are laid. The middle stones have each a 
ipeers, not a step, for the wheels, the outer stone sbeing for the 

orse drivers to cross by. This brook is only about 10ft. wide, 
being confined within stone walls. At the cross roads against 
Bovey Grammar School, on the road leading from the town 
up to Dartmoor, the tram enters upon Lower Down, a great 
expanse of wild heathy ground, and is so completely over- 
grown in places that it is difficult to believe it yet remains. 
A considerable length just past the cross roads was wantonly 


broken up for road metal by the local authorities in Septem- 


ber, 1898. As the whole country there is a mass of stone, 
we should think plenty could be procured without destroying 
so interesting and utterly unobjectionable a work. At the 
far side of the moor the tram enters the beautiful woods of 
Yarner, and passing the lodge gate goes up another deep 
wooded lane and finally comes out on the open slopes of 
Dartmoor, alongside the road from Bovey. Portions of it 
here have been dismantled, the blocks lying about in confusion, 
but on reaching the flatter ground on the top the tram becomes 
quite perfect again, and is seen to great advantage. On those 
breezy heights little vegetation grows, and the whitened stones 
of the old tramway are as clean and free from moss as if 
carefully scrubbed every day. Getting close to the singular 
mass of rock termed Heytor, several branches are found, 
leading to a number of working faces at the quarries. For 
many years, from 1825 till somewhere in the early sixties, 
there was a Devon Heytor Granite Company, in which the 
great building firm of Jolliffe and Banks was at one time 
concerned. They procured from Heytor a large quantity of 
granite for the west face of London Bridge, whilst the granite 
blocks at each end of the bridge, bearing the City Arms, also 
came from here, as well as the Waithman Obelisk at Ludgate- 
circus, and the columns of the old part of the General Post- 
office. All this mass of material came down over the Heytor 
tram, which was therefore a real practical working railway. 
During the period 1825-1835 it was very busy, but for a long 
time now has been absolutely disused, and in places impass- 
able. At the junctions of the branches on Dartmoor, the 
socket which received the heel of the iron point or 
switch is still visible; the crossing, however, is worked in 
stone. 

The granite blocks are occasionally about 8f{t. long, but 54{t. 
is more like their average length. They are not squared at 
the ends, but only fitted quite roughly together. We were 
informed that pieces of oak had at some places been found 
under the joints, for the purpose of preventing the blocks 
sinking at the ends as the loads came upon them. It is very 
evident that they did so sink when the ground was soft, 
increased wear beirig noticeable at the joints. No means for 
preserving the gauge were adopted; it appears to have been 
4ft. between the inner angles of the step or rebate in two 
parallel stones. Here and there it is a little more, as the 
wheel track not being in the centre of the length, the blocks 
had some tendency to tilt outwards in loose ground. Small 
flat trucks with neither ends nor sides were used, running 
upon four cast iron wheels, 2ft. in diameter, which had a 
liberal amount of play upon fixed axles. The front vehicle 
of a train usually had shafts. Little horse power, great brake 
power, must have been required, as the line falls something 
like 1000ft. in its present length of about 53 miles. With the 
sidings up at Heytor rocks there are about seven miles still 
remaining. The Stover Canal, which the line ran to, was 
made in 1792-4 by Mr. James Templer, of Stover House, 
Gray, of Exeter, being hisengineer. it was intended to reach 
the town of Bovey, with a branch to Chudleigh, but never 
got beyond Ventiford, 1 mile 68 chains from leaving the river 
Teign near Newton Abbot. Part of the upper end is 
obstructed by a number of sunken barges, but the old wharf 
and cranes, where the stone brought down by the tram was 
shipped, still remain. At Teignmouth the barges were un- 
loaded into coasting vessels. Occasionally a large block is got 
out at Heytor even now, the quarries being leased from the 
Duke of Somerset by Messrs. Easton and Son, of Exeter, but 
it is brought down by the turnpike road to Bovey Station. 
The stone is somewhat expensive to quarry, owing to the lie 
of the jointing. 

Mr. George Templer made the line at his own expense, to 
develop the quarries, and was his own engineer. By arrange- 
ments with the landowners no Act of Parliament was needed. 

In 1820 two miles of granite tramway were laid on the 
Essex-road from Whitechapel to Bow, by James Walker, the 
great dock engineer of those days. In order to test the 
relative durability of Guernsey, Aberdeen, and Peterhead 
granite he erected a frame, with squares, which was moved 
to and fro for several days over the surfaces of equal- 
sized blocks of each material. Sand and water was used as 
an abrading agent, the blocks being carefully weighed before 
and after the experiment. The Guernsey granite proved 
the best, and of this the tram was laid. The road being 
of ample width, two tracks were put down, each being 
9ft. wide over the outside edges. This left room for a 32ft. 
carriage road between them. The tracks had a low kerb, which 
must have been very unnecessary on so straight and level a 
road, and most inconvenient for other vehicles. Neverthe- 
less this stone tramway remained many years, and in 1833 
was still in splendid order, in spite of an enormous traffic. 
In fact, the tolls payable at Mile End Gate were reduced 25 
per cent. below the maximum allowed, on account of the 
light repairs of the road and trackways. A similar stone tram 
was laid in the adjacent Commercial-road from Berners-street 
to the West India Dock gates, 2} miles, partly in November, 
1828, the rest in March, 1830. It was only a single line, the 
south or left-hand side of the way being chosen, as the loaded 
traffic was mostly from, not to, the docks, and because the 
slight rise of the road was also towards London. ‘ The blocks 
were 16in. wide, 12in. thick, in 5ft. and 6ft. lengths, of several 
kinds of granite. Possibly some of this was inferior, or the 
weights carried greater than the market garden traffic of the 
Mile End-road, for by 1839 the track was worn into ruts. It 
remained in use at least another ten years, however. When 
new, Walker’s experiments showed that the friction was only 
14, Of the load, and that a wagon in good order would run 
of itself down a gradient of only 1 in 155. Six tons gross 
load, he considered, might be conveyed by any average horse. 

About this time the use of granite trams along the main 
high roads of the country was being seriously considered 
as a means of expediting the mails. Portions of the 
London and Holyhead road, Telford’s greatest work, were 
provided with stone tracks, bedded on a pavement 8in. 
thick, packed and grouted. Over this was laid 3in. of 
small breken stones, with a layer of gravel, well rolled, on 
the top. Then came the blocks, 3ft. to 6ft. long, 12in. to 
18in. wide, 8in. to 12in. deep. They were connected to each 
other—or, rather, prevented from moving independently—by 
stone dowels or oak trenails, driven between; but dove- 
tailing and iron cramps were sometimes used. The cost of 
a track of this sort was £2 3s. 74d. per running yard, the 
blocks costing 3s. 9d. per cubic foot, and usually contain- 
ing about seven. A granite tram was also laid from 
Coventry to Nuneaton, about eight miles, with blocks 12in. 
by 9in., and 34ft. long. It cost £1519 per mile. 

One of the schemes of the joint-stock company mania of 
1825 was a National Stoneway Company. We have not been 
able to trace its operations, but in that year a meeting was 
held at the Old Ship, at Brighton, to consider the advisability 
of having a canal, an “iron railway,” or a granite tram 
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between that town and Shoreham. Nothing was done, but 
in 1834 the stoneway people, considering their system just 
the thing for the steam road vehicles then exciting so much 
interest, projected the London, Holyhead, and Liverpool 
Steam Coach and Road Company. It was to be a large con- 
cern, with a capital of £350,000, and Telford as its engineer. 
Application was made to Parliament two years running for 
leave to take 10ft. along one side of the Holyhead road, from 
the Archway Tavern at Highgate, to Birmingham, for con- 
structing “ a hard and solid road or stoneway for the passage 
of locomotive steam carriages, upon the payment of adequate 
tolls; but the London and Birmingham Railway having 
been already authorised, the stoneway scheme failed to get 
through. Passing would have been managed by one vehicle 
turning off the stoneway. 

About this period there existed, according to Brewster’s 
“Edinburgh Encyclopedia,” a granite tramway from the 
Rubislaw quarries to Aberdeen, running two or three miles 
alongside the common road; and in 1824 it was stated that 
“in the town of Nottingham pieces of sandstone railways 
occur in narrow lanes and passages.” Whilst sandstone 
would not be very suitable, many other towns, of course, 


contain plenty of short stone tramways. No place has more, 
for its size, than the City of London. Some fine specimens 
may be found leading from Thames-street towards the river, 
especially near Cannon-street Station. 


So early, however, as 1806, a Mr. Henry Matthews, of 
Walworth, produced before the Committee of the Highways 
of the Kingdom—apparently a Royal Commission to inquire 
into their condition—a complete scheme for stoneways along 
all the principal roads. He estimated that horses could do 
ten miles an hour on them, instead of eight, and no extra 
power being required in wet weather, “ the mail will come in 
every day at one time.”’ The blocks were to be dovetailed or 
dowelled together, about 4ft. long, 10in. deep, 1lin. wide on 
the top, and 14in. on the bottom. Double tracks were to be 
laid in busy parts of the roads. 


As an intermediate system between roads and railways, 
stone trams have some advantages. They are not affected by 
wet or frost, and combine good foothold for horses with the 
minimum of wheel resistance, and it is at least conceivable 
that motor traction may lead to something of the kind being 
extensively adopted. 


THE CHARLESTOWN BripGE.—The new bridge over the Charles 
River at Boston is notable on accotnt of its width and the fact of its 
being a double-deck structure. It is 100ft. wide over all, having 
two 10ft. sidewalks, two roadways 25ft. wide, and a middle space 
22ft. wide for a double line of electric tramway. Over this middle 
space is a floor carrying the double line of the electric elevated 
railway. The draw span is 240}ft. long, and gives two navigable 
channels 50ft. in width. There are four trusses, 45ft. deep at the 
centre, connected by lateral bracing, which gives a headway of 
18ft. over the roadways. Over the turntable they are also con- 
nected by transverse trussing, with diagonal members from the 
tops of the inner trusses to the middle of the outer trusses, The 
turntable is 54ft. in diameter, and rests upon alive ring of seventy 
steel wheels 27in. diameter. Across the turntable are placed 
heavy plate girders, 85ft. long, upon which are carried the trusses 
of the bridge. The bridge is operated by electricity, 2 H.P. 
motors driving two trains of gearing. Strap or band brakes 
control the motion of the bridge. The ends of the bridge are 
provided with hydraulic oil-filled jacks for bringing them level 
with the roadway. During 1900 the bridge was opened 3856 times 
for the e of 6533 vessels, the average time of delay to the 
traffic bei: minutes, On each side of the drawbridge there 
are five girder deck spans, 85ft. each, and a long masonry 
approach, the total length of the bridge being 1900ft. 
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RAILWAY MATTERS. 


Tuere were 178 railway accidents in the United States 
in February. Of this number 91 are “ unexplained,” 


Between 150,000 and 160,000 passengers travelled on 
the Central London Railway on Bank Holiday. The new system 
of electrie tramways opened in the Western suburbs last week 
carried 120,000 passengers on the same day, the number of cars in 
use being eighty-three. 

Tue London and South-Western Railway Company 
has issued its third anpnal illustrated uide and official list of 
hotels, boarding-houses, and seaside and farmhouse apartments, 
Copies can be obtained gratuitously from Mr. Fay, the traffic 
superintendent, Waterloo Station. 


‘Tae construction of a railway across the estuary of the 
Dee, connecting Liverpool and the Wirral Peninsula with North 
Wales, and which will effect a saving of forty miles from point to 

int, is now in course of completion, A working arrangement 

as been entered into with the various railway companies, 


Tur Northampton Corporation have decided to take 
steps to acquire by compulsory powers the Nortbamptom Street 
Tramways. The Committee acting on behalf of the Corporation 
offered £37,500, and the tramways company asked £45,000. The 
total cost of the undertaking, which has been in existence twenty 
years, was £56,000, 

Tue Germans are not too proud to learn from other 
nations. They are now buying American locomotives with a view 
to ascertaining in what respect they differ fromtheir own make. The 
administration of the eo Ne Bavarian Railway have ordered four 
engines from the United States, and the German manufacturers are 
agitated on this account. 


We are informed that the Westinghouse Electric 
Company, of Pittsburgh, has been awarded the contract for the 
complete motor and control equipment of all the elevated lines of 
the eckiee Rapid Transit Com od of New York. This system 
comprises over thirty miles of double-track railway, and is one 
of the largest elevated rapid-transit systems in America. 


Tue conversion of the Croydon tramway track for 
electric traction has now been carried out from the borough 
boundary at Purley to the south end of the town, and the work of 
constructing the lines at Norbury is being proceeded with. When 
completed, the tramway will be something like six miles in length, 
and will serve a district long in need of such a means of communi- 
cation. 

Tue Figaro claims that the new Paris Metropolitan 
Railway has beaten the world’s record for the number of passengers 
carried on any railway line. From January Ist to March 31st the 
Metropolitan carried 11,315,799 passengers. This would be at the 
rate of 32,millions a year, or 4 millions per kilometre. On Easter 
Sunday the Metropolitan carried 182,216, or double the greatest 
number on any day during the Exhibition. 


AccorpING to German papers, the automatic sale of 
railway tickets on the Berlin local lines has proved remarkably 
successful during the last year. There were 192 automatic booking 
apparatuses on the Stadt and Wann-See Railway, which discharged 
during the time mentioned over 30 million tickets. At the Friedrich 
Strasse and Zoological Gardens Station more than 200,000 tickets 
are delivered through the slot every month. 


Tue last section of the railway from Havre to Dieppe, 
that from ivan to Cany, is now open for traffic. The line is of 
local interest only, convenient as placing Havre and Dieppe in 
communication with some of the smaller towns in the Department 
of the Seine Inférieure, but of little value either from a commercial 
point of view or as facilitating passenger traffic between Havre 
and Dieppe. There is only a single line of rails, and the trains are 
slow and few in number, 


Tue American locomotives recently received on the 
metre gauge Dibru-Sadiya Railway, in Assam, are said not to be 
giving entire satisfaction. With respect to the alleged greater 
consumption of coal by these engines on Indian railways, compared 
with those of English manufacture, this is now believed to be 
awe due to the double form of blast with small orifices adopted 

the Baldwin Company, says the Jndian and Eastern Engineer. 
The defect has been to a considerable extent reduced on some lines 
by the substitution of exhaust pipes of the ordinary English single 
pattern, 


Tue annual gathering of railway employés for the 
benefit of the Orphan Fund of the Amalgamated Society of Rail- 
way Servants was held at Sheffield on April 5th. The report 
stated that during the past twenty years 3651 children have 
received benefits from the fund, and that there are now on the 
books 1728, costing £8310 17s. per year. The total expenditure 
up to the end of last year was £64,745 53, The report also men- 
tioned that the fund is making allowances to the orphan children 
of railway men who have been killed while serving at the front as 
reservists, 


At a recent meeting of the inhabitants of the Spring- 
burn district of Glasgow it was resolved to erect a monument in 
memory of the late Mr. James Reid, head of the renowned Hyde 
Park Locomotive Works, Regarding the deceased, it was said 
that ‘the rapid growth of the district—from about 5000 when he 
first settled in it to the 50,000 inhabitants of to-day—was mainly 
due to his skill, foresight, thoroughness, and splendid business 
capacity.” A committee has been appointed to raise the fund for 
the memorial, which is to take the form of a statue of the deceased 
in Springburn Park. 


A New Zxaanp correspondent, writing to the Times, 
says that, in connection with great railway reforms which the 
Hon. J. G, Ward, Postmaster-General apd Minister for Railways, 
has been effecting in this colony, they have so far worked out 
magnificently. On June 24th of last year the passenger fares 
were reduced 35 per cent.—an amount that the department 
estimated would result in a loss of £75,000 per annum. owever, 
the result of the reductions up to date is a wonderful record. The 
passengers carried have increased by 461,370, season tickets have 
increased by 11,279, and the revenue has increased by £10,637. 


A circuLar has been issued by the directors of the 
Southern Punjaub Railway Company stating that the arbitrator's 
aw on the matters in difference between the Secretary of 
State and the company has been received. The decision on the 
main point at issue, viz., the shortest route, though not conceding 
all that the company claimed, is based on a principle which the 
board consider reasonable, and which, in their judgment, justifies 
the action taken by them in requiring a reference to arbitration. 
The result of the award in the future is likely, in the opinion of 
the board, to contribute materially to the net receipts of the com- 
pany’s railway, 


TE proposition to renew steel rails by restoring the 
balance of section disturbed by wear has been developed beyond 
the experimental stage, says the Jron Trade Review. In carrying 
out the process other benefits have been found. Re-ro!ling made 
the entire section contribute to the replacement of the metal lost by 
wear, and was found to add to the wearing qualities of the old rail 
so treated. This effect was produced by the more thorough work- 
ing of the metal and to the low temperature at which the rails are 
given their finishing passes, A rail, therefore, need not be scrapped 
when worn because it is of comparatively light section. It can 
be re-rolled and used again, with but slight loss in weight per 
yard. The reduction of weight varies from 6 to 10 per cent., 
according to the condition of ‘the rail when offered for treatment. 


NOTES AND MEMORANDA. 


Tue Calcutta section of the Institution of Electrical 
Engineers was inaugurated recently, 


WE learn that Professor T. Hudson Beare has been ap- 
pointed to the Chair of Engineering at the University of Edinburgh. 


Ture Ontario Government has decided to prohibit thé 
export of natural gas, in order to preserve the supply for Canadian 
use, 


An American contemporary says there is no river in 
the world which is so badly in want of a. fast service of steamboats 
as the Thames, Can this be another opening for Yankee enter- 
prise ¢ 

Tur Lords of the Admiralty have awarded the Greenwich 
Hospital Pension of £50 a year, vacant in consequence of the death 
of fleet engineer W. B. Baird, to fleet engineer George N. H. 
Mitchell, R.N, 


Tue total make of British pig iron for the first quarter 
of the present year is computed at 1,973,803 tons. The rate of 
production for the first quarter of the year was equal to 7,895,212 
tons per annum. 


Ir is stated that the Cunard Steamship Company con- 
templates —- an installation of the Marconi wireless telegraph 
system on board its Atlantic ships. The matter has been under 
consideration for some time, Some improvements are, however, 
necessary before all its possibilities can be fully developed. 


An interesting discovery was made on Saturday in the 
course of sinking the shaft for the Kent coal works at Dover, when 
a seam of fossilised wood or coniferze was passed through. Theseam 
followed the strata, which contained bitumen. Some large speci- 
mens have been secured, and will be sent to the British Museum. 


Tue chief petroleum-producing countries in 1899 were: 
—Russia with 8,340,000 tons, the United States with 7,247,000 
tons, Austria-Hungary with 325,000 tons, Roumania with 313,000 
tons, and the Dutch East Indies with 217,000 tons. The United 
States has had to cede to Russia the position it so long held as first 
in the production of petroleum. 


In 1899 the world produced 723,239,000 tons of coal, 
16,755,000 tons of petroleum, and 12,890,000 tons of salt. Nearly 
one-third of the coal supply was furnished by the British Empire. 
The United States supplied nearly another third, and Germany 
more than a sixth. The remainder was contributed mainly by 
Austria-Hungary, France, and Belgium. 


Fiaures that have been collected for and by the British 
Iron Trade Association show that the total output of Bessemer 
steel ingots, both basic and acid, in Great Britain, for the year 
1900, amounted to 1,745,004 tons, which is a decrease on the out- 
put of the previous year, and is less than the make of any year 
since 1895, Of the quantity just stated, 1,253,903 tons were acid, 
and 491,191 tons were basic steel. 


A Frencu art critic has been praising our Trans- 
atlantic cousins’ taste in designing machinery. He says it shows 
‘ta distinct beauty of racial type,” which is somewhat vague but 
sounds pleasing. The artistic friend might have been content with 
this little flattery because it is distinctly qualified by his idea of 
the American locomotive, in which he sees the “national character 
clearly marked.” We had a better opinion of the American 
character, 


As gold producers the British possessions take the first 
place, and, thanks to the increased output of Canada and of 
Western Australia, the British Empire reached a total of 5,475,000 
ounces, or more than one-third of the world’s supply. One-fourth 
of the world’s salt, and more than half of the tin, are produced by 
the British Empire. On the other hand, the production of copper, 
lead, petroleum, silver, and zinc is small in comparison with the 
world’s output. 


Tue Star topedo boat destroyer has begun at Ports- 
mouth a series of experiments that are intended to prove whether 
or not it is desirable to fit bilge keels to vessels of her class. At 
the conclusion of the first series of trials bilge keels are to be 
fitted, and the experiments on precisely the same lines are to be 
renewed, The main object of the trial is to ascertain to what 
extent bilge keels will interfere with the turning of the vessel, and 
how far they will affect speed. 


Tue United States Consul-General at Frankfort reports 
that the wire-nail trust, during the second half of 1900, sold 
2,230,718 tons in Germany, and 1,952,469 tons to foreign countries. 
While the sales to the latter were only about 300,000 tons less than 
those made in Germany, a profit. of £56,000 was made on German 
sales, while the sales to foreign countries yielded a loss of £41,000. 
The Germany consumers have to pay an excessive price in order to 
enable the trust to sell its surplus to foreign-countries at greatly 
reduced figures, 


Ir would seem that the electric motor vehicles which 
have been plying for hire in Chicago have been no more successful 
than those which were tried in London some time ago, for it is now 
announced that their operation is to be given up by the local com- 
pany, owing to the small use made of the vehicles by the public 
and the heavy cost of maintenance due to the bad condition of the 
streets, This decision will be another disappointment to those 
who have contemplated the useful application of accumulators in 
automobiles, 


A SUPPLEMENT issued with last week's Iron and Coal 
Trades Review gave particulars of the statistical position of the blast 
furnace plants of Great Britain at the end of the year 1900. As 
compared with the end of 1899 there was a decrease of 87 furnaces 
in blast, and as compared with the midsummer of that year there 
was a decrease of 88 furnaces blowing. The average output of pig 
iron per furnace in Great Britain is about 25,000 tons, so that the 
difference of 87 furnaces blowing, compared with 404 furnaces at 
the end of December, 1899, would mean a decrease of 16,000 tons 
per week in the output of pig iron throughout the country. 


Tue Coal Smoke Abatement Society, London, has not 
been idle the last three months, with the only two smoke 
inspectors it can afford to keep at work. During January, 
February, and March, 292 observations have been reported to the 
executive committee from 214 factory chimneys, and 37 steam 
tugs on the river Thames. The duration of black smoke observed 
varied from five to sixty minutes. The number of summonses for 
black smoke was, during this period, 22, and the penalties and 
costs decided by magistrates amounted to £94, which were duly 
paid into court. The following parishes were under observation :— 
Chiswick, Brentford, Acton, Fulham, Kensington, City of West- 
minster, Battersea, Wandsworth, Lambeth, Southwark, City of 
London, Marylebone, Stepney, and also the river Thames, 


Tue decline in the labour market noted during the 
past few months has given place during March to a slight im- 
provement affecting most of the important groups of industries 
except the textile trades. The state of employment is, however, 
materially worse than a year ago. There has been a marked fall 
of wages in the iron and steel trades, but this has been balanced 
by a rise of miners’ wages in South Wales under the sliding scale. 
In the 143 trade unions making returns with an aggregate member- 
ship of 544,688, 19,618—or 3°6 per cent.—were reported as unem- 
ployed at the end of March, compared with 3°9 per cent. in 
February, and with 23 per cent. in the 137 unions, with a mem- 
bership of 524,199, from which returns were received for March, 
1900. These figures are obtained from the Board of Trade 
returns, 


MISCELLANEA. 


' His Masesty the King has graciously consented to 
become Patron of the City and Guilds of London Institute, of which 
as Prince of Wales he has been President since’ 1881, 


A course of lectures has been given during Lent term 
at the University of Cambridge, by Mr. Thomas Andrews, F.R.S., 
M. Inst. C.E., on ‘‘The Micro-physics of Naval Engineering.” 


Tue Exhibition of Modern Illustration, now being held 
in the galleries of the Indian Section, Imperial Institute-road, of 
the Victoria and Albert Museum, will be closed on May 4th next. 


Tue rudder of the U.S. battleship Ohio, which has been 
supplied to the Union Ironworks, San Francisco, by a Cleveland 
ironworks, weighs about 16 tons. Its extreme height is about 20ft., 
and width over all 19ft. 4in. 


Tue flotilla of torpedo boat destroyers, numbering seven 
or eight, which has been cruising along the coast recently in the 
neighbourhood of Liverpool and the Mersey estuary, will go up the 
Manchester Ship Canal, arriving in Manchester on the 25th, and 
remaining until the 29th inst. 


Tue Stockholm Waterworks having invited tenders for 
2000 tons of cast iron water mains, to be delivered in the summer, 
eight tenders were received, and the contract has been given to 
the Cochrane Grove Works, Middlesbrough, the total value being 
about £10,000. The mains will sustain a pressure of eighteen 
atmospheres, 


Tue Canadian Society of Civil Engineers does not find 
it all plain sailing in its efforts to make civil engineering a ‘‘ close” 
profession by legal enactment in Canada. Members of other 
Canadian engineering societies are strongly opposing the efforts of 
the society to obtain the desired legislation, and apparently with 
good success, 


An explosion of 50 lb. of dynamite occurred recently 
in a shaft 130ft. deep in connection with the construction of the 
New York Rapid Transit Tunnel. Thirty-five men would have bec n 
suffocated by the fumes but for the presence of mind of one of 
them, who promptly started the air compressors to work, and thus 
introduced pure air into the works, 


REPRESENTATIVES of the Danish iron industry have 
presented a petition to the Riksdag calling attention to the de- 
pressed state of Danish iron industry, caused by the keen com- 
petition uf Germany, England, America, and Sweden, and praying 
that the home ironworks may in future more than ever be borne in 
mind in the allotment of State contracts. 


Over 1,000,000 tons of coal were received at the port 
of St. Nazaire alone last year, as compared with 840,000 tons in 
the year 1899. A new departure has been the reception of a cargo 
of American coal on trial. The result seems to have been satis- 
factory, and the experiment is likely to be repeated if the abnor- 
mally high prices of Welsh and Newcastle coal should recur. 


A sTRONG syndicate, in which is included the well- 
known peat expert and engineer Herr H. Brunius, has been 
formed at Gothenburg under the name of the Swedish Peat 


Industry Company, having for its object the purchase and utilisa- 
tion of peat s for fuel purposes, with a capital of £30,000. 
Some extensive and valuable peat mosses have already been 
acquired, 


Tue vacancy in the engineership of the Dundee Har- 
bour, caused by the recent appointment of Mr. Buchanan to the 
Port of Calcutta, has been filled up by the selection, from amongst 
over fifty candidates, of Mr. John Thomson, jun., of Dover. He 
is thirty-two years of age, and after gaining an experience on the 
Tyne, he was appointed by the Admiralty as chief assistant engineer 
at Dover. The salary attached to the new appointment is £5C0 
per annum, 


Tue blast furnacemen employed by the Barrow Steel 
Company, together with all other hands employed in the iron- 
smelting department, have received notice on the sliding scale 
which has been in force for some time of a reduction of 18} per 
cent. in their earnings, on the last quarter’s ascertainment of the 
value of pig iron. They are still 18} per cent. above the normal or 
standard price agreed upon as a basis. It is not thought probable 
that further reductions will be necessary for some time. 


THERE is a project on foot for the construction of a 
movable electric platform on the right bank of the Seine. It will 
be under ground, and its length will be about six miles. The route 

roposed passes under the Avenue de ]’Opera, the boulevards, 
Roclouad Sebastopol, the Rue Turbigo and the Rue de Rivoli. 
The new scheme emtraces four platforms instead of three, as was in 
use at the Exhibition. The first platform will be stationary, the 
second will have a velocity of 14 metre a second, the third 
3 metres, and the fourth 5 metres or 163ft. 


THE engineering staff at Devonport dockyard have now 
in course of manufacture a set of ordinary marine bvilers for the 
torpedo gunboat Spider. According tothe Western Morning Neiws, 
the new boilers, which are already in an advanced stage of con- 
struction, are of the wet-bottomed locomotive type ; and although 
they are of the same class as the boilers which gave so much 
trouble in the Sharpshooter and her sisters, certain modifications of 
them promise to make the Spider a success when she is again ready 
for steaming. The total cost of re-boilering and refitting the Spider 
is estimated at £17,500. 


Tue United States Steel Corporation owns some of the 
best placed blast furnaces in existence ; but in order to meet the 
expectations of its stock-holders, it must make huge profits on its 
output ; it must seek to maintain present prices of iron and steel. 
Our American contemporary, Engineering News, pertinently asks 
what there is to prevent outsiders from selecting the most favour- 
able locations and building their own furnaces. Enormous profit 
on such yentures is practically certain; the only difficulty in the 
way is the securing of ore and fuel supplies. It is yet to be shown, 
however, that the new combination has so secure a grip on coking 
coal and iron ore deposits as to prevent others from gaining a 
foothold. 


SEvERAL French syndicates have planned the develop- 
ment of the water power of the Rhone, and extensive plants are to 
be erected within the next three years between Pyrimont and the 
Swiss frontier. The first of these projects is that of Malpertuis, 
2} miles below Bellegarde, where the river falls 30ft. to 35ft., with 
perpendicular banks only 160ft. apart. By building a tunnel 
1:2 mile long a total fall of 51ft. to 55ft. can be secured, equivalent 
to 25,000 horse-power at low water, Near Bellegarde another 
tunnel would secure a fall of 80ft. to 85ft., developing 30,000 
horse-power. And about eight miles from the Swiss frontier is a 
narrow gorge only 80ft. wide, and a dam built here would give a 
fall of 65ft., or 30,000 horse-power at low water. 


A COMMITTEE, to be known as the Lightning Research 
Committee, has been organised y the Royal Institute of British 
Architects and the Surveyors’ Institution, with the object cf 
col'ecting and tabulating information from all parts of the country 
as to damage resulting to buildings from lightning-stroke. The 
Committee includes Mr. John Slater, chairman ; Major-General E. 
R. Festing, C.B., F.R.S.; Dr. Oliver Lodge, F.R.S.; Messrs, J. 
Gavey, W. P. Goulding, W. N. Shaw, F.R.S., H. H. Statham, A. 
R. Stenning, Arthur Vernon, Killingworth Hedges, C.E., hon. 
secretary. Persons willing to assist by their observations are 
requested to communicate with the Secretary to the Committee at 
the offices of the Royal Institute of British Architects, 9, Conduit- 
street, London, W. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GsROLD AND Co., Vienna. 

F. A. Brocxuaus, 7, Kumpfyasse, Vienna I. 
CHINA.—KELLY AND Watsn, Limite, Shanghai and Hong Kong. 
FRANCE.—Boyveau AND Cuevi.irt, Rue de la Banque, Paris. 
GERMANY.—ASHER anv Co.) 5, Unter den Linden, Berlin. 

A. Tweirmeyer, Leipsic ; F. A. Brocknavs, Leipzic. 
INDIA.—A. J. ComBripaE Co., Railway Bookstalls, Bombay. 
ITALY.—LogscHER AND Co., 807, Corso, Rome ; Bocca Freres, Turin. 
JAPAN.—Kexty anp Watsu, Limirep, Yokohama, 
Z. P. Magvya anv Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. RICKER, 14, Nevsky Prospect, St. Petersburg. 
AFRICA.—GoRDON AND Gotcu, Long-street, Capetown. 
R. A. Taompson anv Co., 33, Loop-street, Capetown. 
J. C. Jura & Co., Capetown, Port Blizabeth, & Johannesburg. 
AUSTRALIA.—GoRDON 4ND Gorcn, Melbourne, Sydney, and Brisbane. 
R, A. Taompson anp Co., 180, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and Brisbane. 
TuRNER AND HenpEnson, Hunt-street, Sydney. 
NEW ZEALAND.—Urton awp Co., Auckland ; Crato J. W., Napier. 
CANADA.—MONTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co,, 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InrernationaL News Co., 83 & 85, 
Duane-street, New York. 
Sunscrirtion News Co., Chicago. 
STRAITS Watsu, Liurrep, Singapore. 
CEYLON.—WisavartNa Co., Colombo. 


SUBSCRIPTIONS. 


{us Enorveer can be had, by order, from any newsagent in town 
at the various rail stations ; or it can, if 
the preferred, 
advance) :— 


on terms (paid 
‘alf-yearly (including double number) .. .. 6d. 
two double numbers).. .. 


given below. Fi bscribers in advance at these rates 
will receive Taz Encrvger weekly post free. Subscriptions sent 
by Post-office Order m be ee 
accompanied by of advice to the 
Od. | £1 0s. 84. 
difference to cover extra postage.) 
ADVERTISEMENTS. 
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ate changed one The line averages seven words. When 


an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 


teed in any such case. All ant 
subject to this condition. 

Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
in each week. 

Letters relating to Advertisements and the Publish: my tape the 
Paper are be addressed to the Publisher, Mr. hite ; ati other 
lettera to be addressed to the Bditor of Tas Enctneer. 

Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.”’ 


PUBLISHER'S NOTICES. 


THE JAPANESE LINR-OF-BATTLE SHIP HatsvsE.—Our tico-page 
supplement of the above may be had, printed on Japanese vellum 
paper, upon a roller, price 1s., by post 1s. 1d. 
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TO CORRESPONDENTS. 


i No 
which do not comply with these 


*," All letters intended for insertion in Tos Enouvemer, or containing 

“uations, should be ampanied by the name and addres the write, 
necessarily for ication, as a proof faith. No notice 

*,* We cannot undertake to return drawings or manuscripts ; we must, 

therefore, request correspondents to keep copies. 


REPLIES. 
J. A. C. ( Jas).—Address your application to the manager of the 
department in which you seek employment. 


8. N. (Waterford).—The locomotive to which you refer has not been 


illustrated in Toe Enoinger. Locomotives on the Ni railways 
have been illustrated. 

APPRENTICE.— You do not say what premium you propose to pay, or what 
class of apprenticeship you mean. Send some particulars and we shall 


be happy to give you advice. 

G. W. (Portsmouth).—The re-publication of Sir W. White's book is the 
latest addition to the literature of the subject in Fifth 
edition. John Murray. Please note our rule that the full name of 
correspondents must be given. 

O’C. F. (Crouch End).—Apply to the Secretaries of the two institutions 
for the necessary forms of application and particulars. C.E., as we 
have frequently pointed out, has uo official meaning. Any one who 
likes can use it. The letters signifying a member of the Institution 
are M. Inst. C.E., and of the Institution of Mechanical Engineers 
M.I. Mech. E. 

J. H. (Ealing Dean).—There is little doubt that the exhaust could be 
efficiently directed as you propose, but the method is scarcely to be 
recommended. The shock would be sufficient in all probability to 
seriously affect the joints and lay of the piping, whilst the tempera- 
ture aight lead to local damage. The presence of water would reduce 
the area, and if considerable would lead to trouble. Would there be 
—_ objection to the exhaust being taken straight up through the 
roof ? 


INQUIRIES. 


THE FATURA PUMP. 
Sir,—We shall be obliged by the address of makers of the Fatura 


pump. 
St. Mary Axe, April 15th. W. A. 8. anp Co. 


SCINTILLA—CASE HARDENING. 


Srm,—I am very anxious to find the name of the maker of a case- 
hardening powder called Scintilla, or of some powder of equally good 


quality. 
April 17th. J. M. G. 


MEETINGS NEXT WEEK. 


Liverpoot Sociery.—Wednesday, April 24th, at 8 p.m., 
at the Royal Institution, Colquitt-street. ‘Annual General Meeting. 

Tue InstiroTion oF Enaingers : MANcHesTER SEcTION.— 
Tuesday, April 28rd, at 7.80 p.m., at the Physical Laboratory of the 
Owens College. Annual General Meeting. 

Tas InstirvTIon or Jonton Enoivgers.—Thursday, April 25th, at 
8 p.m., at the Westminster Palace Hotel. Sixth and concl Lecture 
on “* Works Management,” by Mr. A. H. Barker, Wh.Sc., B.A., B.Sc. 

CLEVELAND InsTITUTION oF April 22nd, at 
7.80 p.m., in the Hall of the Cleveland Li Philosophical 
Society. Paper, ‘‘ Water-tube Boilers in the British and other Navies,” 
by Mr. Robert J. Worth, Stockton. 

Socrery or Arts.—Monday, April 
on “ Alloys,” by Sir William Chandler 
Wednesday, April 24th, at 8 p.m. Ord: meeting. Paper, “‘ Patent 
Law Reform,” by Mr. Alexander Siemens,— y, April 26th, at 8 p m. 
First Howard Lecture on “ Polyphase Electric Working,” by Mr. 

C. Eborall, M.1.E.E. 


Tus Instirvtion oF Eno: 


at § pm. First Cantor Lecture 
berts-Austen, K.C.B., F.R.S.— 


—Tuesday, April 28rd, at 8 p.m 
Ordinary meeting. to be ‘Modern Practice in the 
Manufacture and Distribution of Gas,” by Mr. Harry E. Jones, M. Inst. 
C.E.— Wednesday, April 24th, at 3 p.m. Students’ Visit to the Ship- 
building Department of the Thames Ironworks, Shipbuilding and Engi- 
neering Company, Limited.—Thursday, April 25th, at 8 p.m. 8 
meeting. Ninth “James Forrest” Lecture, ‘‘On Chemistry in its Rela- 
tions to Engineering,” by Prof. Frank Clowes, D.Sc. 


DEATH. 


On the 18th inst., at Sonning, Berks, of pneumonia, after a very short 
illness, ARTHUR MARSHALL, B.A., A.M.LC.E., aged fifty-two. ng 
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THE FIRE-BOXES OF LOCOMOTIVES, 


Tue explosions of two almost new locomotive engine 
boilers within a few months, are events so exceptional 
that we are not surprised that they have excited interest 
and directed attention to the construction of locomotive 
engine fire-boxes to a quite abnormal degree. It is well 
known that billions of miles have been run on the rail- 
ways of the world by engines provided with rectangular 


400 | fire-boxes, very similar to each other, without accident ; 


and yet there would seem to be some reason for think- 
ing that the factor of safety is by no means large. 
At all events, it seems to be well understood that the 
fracture of screwed stays is a dangerous contingency. 
Designers of locomotive boilers have always regarded 
these stays as representing a weak detail in boiler 
construction ; and they have tried at various times 
almost every material—copper, bronze, brass, manganese 
alloys, wrought iron and steel—asa material for screwed 
stays, while all manner of devices have been employed 
to impart flexibility, or increase their holding power in 
the plates. A great deal of information has been 
collected, but much of it is negative in character, and on 
the whole it cannot be said, we think, that any decided 
advance has been made in the construction of fire-boxes 
within the last twenty-five years, if we except the more 
extended adoption of the Belpaire, or flat-topped box. 
Indeed, we believe that most locomotive engine builders 
hold that a screwed copper stay, with the screw thread 
turned off the middle of its length, and a thread not 
cut sharply at the bottom, is about as good as any 
stay that can be got, the advantages possessed by 
bronze over good copper being very ste if, indeed, 
they exist at all. 

It may be taken as certain that lin. stays pitched 4in. 
apart, screwed into a copper plate }in. thick and riveted 
over, will stand a stress much more than double anything 


likely to be brought on them by the working pressure of 
steam. Under the hydraulic test such stayed surfaces 
will not begin to give until a pressure of 450 lb. to 500]b. 

x square inch is reached, and failure then occurs by the 
Cae of the plates between the stay bolts. It will be 
seen that for the modern pressure of 180 lb. or thereabout 
they give a factor of safety of about 2°8to1. It may be 
said generally that all locomotive fire-boxes would show 
symptoms of distress if they were submitted to three 
times the working pressure. When excessive hydraulic 

ressure is put on, however, there is usually much 
rec round the stays due to the deformation of the 
holes in the plate, which the screwed stays do not then 
fit, and this prevents the destruction of the box, because 
the pumps cannot maintain the pressure. What may 
happen if steam is up when stays give way the explosions 
at Westerfield and Knottingley tell us. From this it 
will easily be gathered that incessant vigilance is required, 
and the greatest care is necessary to ascertain when 
stays break, so that they can be removed and replaced. 

It was said long ago that no engineer could prevent 
the occurrence of boiler explosions, but that it was his 
duty to see that when they did occur they killed and 
maimed no one. We may apply this to the locomotive 
engine boiler. If, when a fire-box gave way, the mischief 
was restricted to pulling the plates off the ends of certain 
stays, there would be a rush of water into the fire, and 
the boiler would empty itself, most likely without doing 
much harm, just as a flue tube splits or collapses now 
and then, and no one is much the worse. Now, whether 
this result will or will not ensue, appears to depend 
largely on the place where the failure begins, and how it 
extends. Here we arrive at a very important aspect of 
the whole problem. The locomotive fire-box is a deep 
rectangular structure, the sides and ends of which are 
stayed to the outer shell. But the top is supported 
entirely on the side walls of the fire-box, through 
the medium of bridge stays. Taking the length of 
a box as 6ft., and its breadth at the top as 4ft., 
we have an area of 3456 square inches, which, mulii- 
plied by 160 lb. per square inch—a very common 
pressure— gives us 552,960 lb., or over 246 tons to be 
carried by two of the walls. Two years ago a paper was 
read before the Institution of Civil Engineers by Mr. 
Thow, giving the results of certain experiments which he 
had carried out to ascertain the resisting power of such 
walls. These are the only experiments so far as we know 
ever carried out to test the question directly. They 
were instituted because the boiler of an engine, which had 
run 211,000 miles in six years, had exploded in very much 
the same way as the Lancashire and Yorkshire engine 
exploded. The back or fire-hole plate had curled down- 
wards and inwards, letting the roof stays down; these 
had torn away from the sling stays, and the greater part 
of the fire-box crown sheet with the bridge stays was 
thrown into the box, with, we need scarcely add, 
disastrous results. There was no overheating, and the 
failure appeared to have been brought about by the 
fracture of several stays in the upper two rows next the 
crown sbeet and above the fire door. Mr. Thow’s 
experiments were intended to settle how much vertical 
pressure the stayed copper plate could stand. Sum- 
marising the results, it appears that 25 tons at each end 
of a bridge stay is the maximum load that should be put 
on, which, of course, means 50 tons for each bridge. 
Now, a fire-box of the size we have just named will have 
nine longitudinal stays to carry a load of 246 tons, 
which gives in round numbers 27 tons for each stay, or 
just about one-half the load at which the elastic limit of 
the copper would be reached, and deformation would 
begin. Considering that copper is weakened when heated, 
it is clear that the margin of safety is none too great. 
As a measure of precaution, sling stays to the roof 
of the outer fire-box are used. But they did not save 
the boiler of Mr. Thow’s engine, nor that of the Great 
Eastern Railway, nor that of the Lancashire and 
Yorkshire Railway engine. Nor, indeed, does there 
appear to be a case on record in which they have 
stopped an explosion once begun. The sling stays 
ought to co-operate with the girders from the first ; but 
this they cannot do, because no matter how tightly the 
slings may be keyed or screwed up when the boiler is 
cold, the rise of the inner box by expansion usually 
slacks the slings. The inner box is of copper, and it is 
hotter than the outside. If it were possible so to fit the 
sling stays that they would be under heavy tension when 
the boiler was cold, then they would be of use. In 
theory this is the case, but in practice the result is 
hardly ever secured; and there is every reason to think 
that the slings do more harm than good, because they in 
amanner take attention off the roof girders, the reason- 
ing running, that even if the bridge girder is not quite as 
well fitted as it ought to be, or the upper stays and flanges 
of the plates not quite perfect, then the slings will come 
in and compensate for all deficiencies. Here we cannot 
do better than quote Mr. Thow, whose great experience 
enables him to speak with authority: ‘It is manifest 
from the results which were obtained by testing the links, 
pins, and angle-bar connections between the roof bars 
and crown plate, even when they are as numerous as in 
the case of the fire-box which failed, that little reliance 
can be placed on their strength should sufficient move- 
ment in the copper plates impose a load on them. The 
main reliance has to placed on the resistance of the 
copper back and tube plates themselves in most of the 
cases where roof bars are used in the longitudinal 
direction. Indeed, the roof bar sling stays are some- 
times so loosely and ineffectually applied as to justify 
the conclusion that they are not considered by their 
designers as essential to the safety of the structure, but 
merely as provisions to meet contingencies.” 

Very great care is taken in the present day in this 
country to fit bridge stays accurately ; but it has always 
appeared to us to be a grave mistake to run them longi- 
tadinally instead of transversely. Let us suppose that 
the bridges to which we have already referred, instead 


of being nine in number, were run across the top of the 
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box instead of along it. Instead of nine, spaced a little 
more than 5in. apart, we should have fourteen bridges, and 
the load carried by each would be, not 27 tons, but 17°5 
tonsonly. The total length of the girders in one case would 
be about 5Sft. 6in., and in the second 63ft., allowing in all 
eases that the bridge is 3in. longer at each end than the 
net dimensions of the crown plate. But the bridges would 
in the aggregate weigh less. The strength of a symmetri- 
cal girder varies in the direct inverse ratio of its length, 
and in the case cited the transverse girders are not only 
shorter than the longitudinal girders, but they have a 
much smaller load to carry. It is bad practice to load a 
tube plate, and many instances have come under our own 
knowledge wherein the tube holes were crushed oval, and 
it was found next to impossible to keep the tubes tight, 
until transverse girders were substituted for the longi- 
tudinals. The only objection that we have heard used 
against the transverse girder is that it interferes with 
longitudinal stays in the steam space. But these stays 
can be passed through holes in the bridge if necessary, or, 
as proposed by Mr. Drummond, the bridges can be made 
part and parcel of the shell stays. 

Much remains to be said concerning the side stays, 
but it could not be said without making this article too 
long. We may perhaps return to the subject at another 
time. 


HUSTLE. 


Conservatism is a word which has fallen sadly into 
disrepute of late years. Steady-going qualities are now 
at a discount, whilst pace is at a premium. A new word 
has been imported, and we are being urged continually to 
live up to it. The word is Hustle. It is unnecessary to 
define the term. We all know what it means. We all 
know whence it comes. There is a section of the com- 
munity which is always urging its practice. It is pain 
and irritation to them when people refuse to be 
hustled. The word is applicable to all sorts of occupa- 
tions and pursuits. Principally it is applied at present 
to engineering. Taken in this connection, it is syno- 
nymous with such phrases as “the most modern 
improvements,” “thoroughly up to date,” “fin-de- 
siécle,” and so on; and it is taken to mean production in 
huge quantities and transportation at a great pace. 
The arguments in its favour are plausible in the extreme; 
particular examples of its success are impressive and 
sensational. People are carried away by the statistics 
of its advocates; and those who urge moderation and 
prudence are held up to contumely. In spite of all, 
however, Englishmen are hustled with difficulty. Those 
stolid characteristics which make them grapple with a 
thing in the first place, make them unwilling to let it go 
at a later stage. They are not lightly carried away by 
sensational reports. They preserve their heads and their 
wits in the midst of the howling and nagging of the 
hustlers, and make steady progress instead of indulging 
in industrial hops, skips, and jumps. 

We have in English an adage which advises us that 
more haste results in less speed, and we make use of a 
classical expression which recommends us to hurry 
slowly. Adherence to these tenets has stood British 
engineers in good stead in the past, and may be trusted 
to do so in the future. For many years our great trade 
rivals have sailed an easy course. Trade has been 
brilliant, and they have had the additional advantage 
that ours was at practically a standstill for many months. 
How much they owe to the great strike it is impossible 
to estimate. But for one cause and another—the com- 
mercial barometer is scarcely more easy to understand 
than the mercurial column—in the present year, difficulties 
have to be faced. It is under such circumstances that 
a system is most readily tested. It is as yet too soon 
to speak definitely of the outcome, but at the present 
moment the pinch of depression has been felt scarcely at 
all in this country, whilst both Germany and America 
are already beginning to feel its grip. Germany, indeed, 
appears to be suffering already from a very severe attack. 
It is reported that a large portion of her industrial 
population is unemployed, and that the moneyed classes 
are feeling the effects of the gloom of the economic 
outlook. Now Germany, as we know, has made haste to 
be rich. At the time that America began first to impress 
her methods on Europe, England and Germany were 
simultaneously affected ; but Germany, for reasons into 
which it is unnecessary to enter now, adopted, wholesale, 
American methods in as far as she could, adding to 
them certain schemes of her own, whilst we, with 
systems established in eld, were less readily swayed. It 
is now that we see the result. Money was spent with 
too much freedom on the establishment of new works 
and the re-organisation of old. It was thought that 
industrial supremacy could be attained at a bound, and 
magnificent schemes were formulated, and for a time 
appeared to be realised. 

But now that the pinch comes there is no more money 
available—it is all locked up in buildings and machinery 
which are lying idle, eating their heads off, because the 
demand for their products has ceased. In America a 
somewhat similar state of affairs happens periodically. 
In order to work the system effectively output must 
be large, and as everyone knows, over-production occurs 
every now and then, and has to be disposed of 
at aloss. Although a temporary advantage may accrue 
from this fact, we imagine that no one will claim 
that sound economy can rest on such a basis. We are 
sometimes accused of advocating in this paper, 
if not retrograde steps, at least passivity. What basis 
there is for such opinion we are at a loss to understand. 
There is all the difference in the world between cautious 
advance and inactivity. Our case has always been that 
before a new course was taken the old should be proved 
inferior, and that a distinct advantage could be shown to 
be absolutely or in all probability realisable from the 
change. We have not, it is true, advocated the reckless 
adoption of American methods in this country, because, 
as we have shown, the conditions are different; but 
whenever we have seen cause to believe that a 


change would be_ beneficial we have strongly sup- 
ported it. No journal not wholly devoted to the 
subject has given more attention to the question of 
automatic machine tools, which is so intimately connected 
with later-day systems; and we have never ceased to 
recommend their employment if it could be fairly 
shown that, when all the conditions were considered, an 
economy might be anticipated from their use. But a 
hasty acceptance of apparent improvements is to be 
deprecated. Because a machine has a large output it 
does not follow that it must be better economically than 
one that produces less rapidly. Speed has to be paid for 
in some way or other. That is a fact frequently 
forgotten. You cannot get a greater output without 
using a more expensive machine or a more expensive 
man ; the cost of upkeep may be greater or its idle hours 
may be more numerous. These are points that have to 
be considered in purchasing an individual machine ; they 
are also to be borne in mind in dealing with that great 
composite machine tool which we call a manufactory. 


CIRCULATION IN WATER-TUBE BOILERS. 


CrrcuLaTIon in water-tube boilers is a hackneyed 
subject about which pages—we had almost said volumes 
—have been written. There is, nevertheless, one pecu- 
liarity about the circulation in all water-tube boilers—a 
peculiarity of great importance, and to which, neverthe- 
less, attention has not hitherto been specifically directed. 
The facts have been incidentally stated at various times ; 
but the proper deductions have not been drawn, or, at 
least, not drawn in a way adequate to the importance and 
import of the phenomenon in question. The facts admit 
of being very briefly stated. They are simply that the 
heating surface of a water-tube boiler is not and cannot 
be kept constantly wet, and that the harder the boiler is 
pressed the longer is the time that the metal is dry, and 
the shorter the time that it is wet. Of no other kind of 
boiler can this be said. The facts for all boilers are 
intimately bound ,up with the phenomena of the 
conversion of water into steam by ebullition or “ boiling.” 
These phenomena have received little or no consideration ; 
they have never been scientifically investigated ; next to 
nothing outside an account of a few laboratory experi- 
ments has been recorded among them. We have often 
directed attention to the curious fact that steam is made 
quietly instead of explosively. The water in a boiler is 
all at the same temperature—if not all, at least consider- 
able quantities of it; why then is not steam made in gulps 
so to speak? If we take a clean glass flask, put water 
in it, and a small pebble, or better still, a little curled 
strip of sheet copper, we shall find, if we place the flask 
over a lamp, that a constant stream of steam bubbles will 
rise from the copper or the pebble, and from nowhere 
else. If we make a much larger glass vessel with a copper 
bottom, and place it over a big Bunsen burner, we see 
that, although, looking at the water from above, it appears 
to be boiling violently all over, yet if we look atit through 
the glass, the whole of the steam will be seen to rise from 
one or, at most, two points in the bottom. This experi- 
ment has been pushed so far as the construction of a 
double-furnace model marine boiler with glass ends, to a 
scale of 1}in. to the foot. The place of the burning coal 
was taken by horizontal perforated tubes, burning a large 
quantity of gas with a Bunsen flame, and, curiously 
enough, the whole of the very considerable quantity of 
steam made in this boiler was produced from one very 
small centre of ebullition, on the top of one only of the 
furnace flue tubes. There is, indeed, almost, if not quite, 
a certainty that almost all the heating surface in a boiler 
will always be wet, unless the water is driven away from 
it by steam. We may, in a word, have a Scotch boiler, 
avery small part of the heating surface of which will be 
wetted intermittently. For the moment we need not stop 
to point out how important an effect this fact has on the 
durability of the boiler. 

Let us compare this with what goes on in a water-tube 
boiler. The whole of the steam made in any one tube 
may emanate from asingle point. We have, then, rushing 
along the tube a mixture of steam and water, never 
under any circumstances ‘solid’? water. The lower 
tubes of a water-tube boiler may easily produce 25 Ib. of 
steam per square foot per hour. To simplify our ideas 
let us suppose that the tube is 4in. in diameter and 10ft. 
long, fr that all the steam is made in the lower half of 
the length of the tube. This gives us 5 square feet of 
surface, and 5 x 25 = 125 |b. of steam per hour. At 
160 lb. pressure, 2°56 cubic feet weigh 1 1b.; therefore 
the tube will discharge per hour 320 cubic feet of steam. 
The cross-sectional area of the tube is 12°56in., and the 
velocity at which 320 cubic feet would pass in 60 minutes 
would be 3680 per hour, or over 61ft. per minute-—a very 
respectable velocity. But the tube would not be wholly 
available for the passage of steam; water would also 
pass, and block up part of the fairway. It will be readily 
understood that there must be a mixture of steam and 
water passing at a high velocity along the tube, and the 
chances equal certainty that the surface of the tubes will 
be wet and dry turn about, now here, now there, and that 
it is indeed quite impossible that the metal can be kept 
uniformly wet. A glass model of a Belleville boiler shows 
us, when all is going well, an orderly procession of bubbles 
of steam and blocks of water moving along the tube ; the 
steam bubbles being at atmospheric pressure are larger than 
the plugs or blocks of water, although, no doubt, at higher 
pressures the relative proportions would undergo a 
change. A glass Yarrow tube is seen to have very 
little solid water in it. It may be taken as certain, then, 
that the heating surface of a water-tube boiler can never 
be kept uniformly wet; nor, to go further, can any 
contracted space, from which the steam cannot rise 
vertically to the water surface and escape into the steam 
space. The tube plates of locomotives, and, indeed, the 
side plates of the fire-boxes can never be kept uniformly 
wet. In cylindrical boilers, on the contrary, the hottest 
plates can be kept constantly wet. 

We have, then, in the water-tube boiler to provide for 


the condition that the heating surface is alternately wet 
and dry. From this follow various deductions ; one jg 
that the tubes will be on the whole hotter than the 
would be if always wet, another is that corrosion j 
probably promoted, another is that distortion is yey 
likely to be produced. It is well known to every smith 
that considerable changes of form and size can be pro- 
duced by heating and cooting a hoop or tube of iron oy 
steel. We do not think it is necessary to elaborate the 
matter further. Our object will have been served if we 
have succeeded in bringing it home to our readers that it 
is impossible in any water-tube boiler to keep the heating 
surface always wet, but that this condition is very readily 
secured with almost all other forms of boiler, ~ 


THE REPORT OF THE BOARD OF TRADE COMMITTEE ON stERy 
RAILS. 


Tue above-named report, which was issued in March 
1900, has, after an interval of a year, been made the subject 
of a remarkable criticism delivered in the form of a lecture 
to a specially-convened meeting of the Sheffield Society 
of Engineers and Metallurgists by Professor J.O. Arnold 
head of the Metallurgical Department of the Sheftield 
University College. The title of the lecture seems to us 
somewhat of a misnomer, as appearing to indicate 
general criticism of the work of the whole Committee, 
whereas the actual criticism is confined to the work of a 
small group of the main Committee which undertook the 
more abstruse scientific work and reported independently 
of the main body of members. The confidence evidently 
felt by Professor Arnold in the work of seven members 
of the Committee was reflected in the approval which 
greeted their names—especially that of Sir Benjamin 
Baker—when mentioned before a large audience of 
Sheffield specialists. The extremely technical, chemical, 
and microscopical points at issue between the scientific 
Sub-committee and hale critic are of small interest to 
practical engineers, however vital to metallurgists. But 
a perfectly definite point is involved in the statement 
made by the scientific Sub-committee and denied by 
Professor Arnold, that rails are always permeated by 
fragments of slag. It seems to us that the Rail Sub- 
committee should either withdraw or substantiate this 
statement. Another chemical point, clear even to laymen, 
is that the Sub-committee advocate as good for Bessemer 
steel rails not more than } per cent. of manganese. On 
the other hand, their critic declares for at least 1 per cent., 
and tabulates remarkably good results obtained from 
rails containing nearly 1} per cent. of manganese. With 
reference to the St. Neots rail, the fracture of which led 
to the appointment of the Committee, Sir William 
Roberts-Austen expresses the opinion that it broke 
because of the presence on its surface of a hard thin skin 
produced by skidded wheels. Professor Arnold, however, 
states that the fracture was due to a general dangerous 
structure produced by over heating the original ingot. It 
seems tous that if the hard skin produced by skidding 
really caused rails to fracture, the proportion of broken 
rails would necessarily be very large. 

For practical engineers the points having reference to 
rail mill practice in dispute between the Sub-committee 
and Professor Arnold seem sufficiently definite and of 
great interest. The Sub-committee declare that rails 
should be re-heated after rolling to make them safe, 
whilst Professor Arnold states that this course would 
injure the rails, and is commercially impracticable. As 
an alternative the Sub-committee propose rolling the 
1-ton ingots from an initial temperature of 900 deg. Cent. 
Professor Arnold, however, asserts that the safe initial 
temperature of rail ingots lies between 1100 deg. Cent. 
and 1200 deg. Cent., and that it would be dangerous, if 
not impossible, to roll a 95ft. rail from an initial tempera- 
ture of 900 deg. Cent. If the Sub-committee cannot 
prove the practicability of their proposals and the im- 
provement in the quality of rails resulting from their 
adoption, it seems to us extraordinary that such proposals 
should have emanated from the scientific members of a 
Government Committee. 

Reading between the lines of Professor Arnold's lecture, 
and inspecting the remarkable table concerning the 
fatigue of rails which it includes, there seems to be in 
the background a mass of valuable information concern- 
ing steel rails, which, had one of our great British rail 
rolling firms been properly approached, might have been 
made public. We suggest to the Board of Trade that 
they may still make an effort to secure and publish these 
results for the benefit of railway engineers and steel 


makers, 


BRITISH FORESTRY. 


Ar the first blush it may seem that forestry has but little 
to do with engineering, but when it is remembered that some 
£25,000,000 are spent annually on imported wood, and when 
the immense importance that timber plays in a great deal 
of civil engineering work is borne in mind, it will be readily 
granted that the subject is one to which the engineer should 
pay at the least secondary attention. To engineers, more- 
over, whose business takes them into virgin lands, a know- 
ledge of forestry may not only prove of temporary benefit in 
the execution of a contract, but may provide them with a 
means of turning to account ground which would otberwise 
be valueless. For example, it is in many cases advisable or 
necessary to plant railway embankments, the banks of canals, 
and so forth, with timber or vegetable growth of some sort. 
In many cases a knowledge of forestry would afford the means 
of using a nature of timber which in the course of years 
would, besides fulfilling its original purpose, become profitable. 
For this and for other reasons it appears to be a subject quite 
worth the attention of engineers. A short and readable 
article on Forestry in Great Britain appeared in the last 
issue of Nature. The burden of it is that ignorance is the 
root of the failure of forestry in these islands. We think 
some of the cause may be also found in the slowness with 
which, at any rate in its earlier stages, it returns a profit. 
When there are so many other investments which are rapidly 
remunerative, it is difficult to persuade money holders to 
invest it in an industry in which their children and 
descendants may benefit, but from which they themselves 
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o gain comparatively little. It is to great landed 
a ven hs an to the Government that we must look for 
Pe recovery of forestry. It is on that account that: we 
ree with the author of the article in Nature, that the 
subject might be taught at the universities, but we fail to see 
vith him that it is necessary to remove the forest-school 
om Cooper's Hill—the only college where forestry is now 
taught—for that purpose. A knowledge of the subject is 
of no little importance to Indian engineers, and there is no 
sufficient reason why two or more colleges should not 
flourish simultaneously. 
COAL. 


AvrHouGH coal is gradually coming down in price, there 
is plenty of room yet for further reduction. Doubtless the 
artificial level of miners’ wages is the chief cause of the 
high prices. With a rise in the rate of wages in the Federa- 
tion district of 60 per cent. above the 1888 standard in a 

riod of about two years and a-half, the cost of coal 
output must perforce have been enormously increased, with 
the result that the engineering trades, along with other 
industries, have to suffer. What the engineering and other 
trades of the kingdom are now asking is how soon the coal- 
owners are going to exercise their rights under the last 
agreement, and ask fora reduction. It will be remembered 
that an agreement exists between the Coalowners’ Association 
and the Miners’ Federation—which affects about 300,000 
miners—to the effect that wages for a period of three years, 
from January 1st, 1901, are to be regulated by a Conciliation 
Board, and though they must not go below 30 per cent. 
above the 1888 standard, they must not rise to more than 
60 per cent. above it. At the present moment they have 
attained this 60 per cent. limit—indeed it was reached in 
February last. It is open, therefore, for the coalowners to 
apply for a reduction. For excessive fuel charges there is no 
longer the excuse that they can do nothing because of wages 

ments ; nor can the engineering, and iron and steel and 
other large coal-consuming interests be expected, under such 
circumstances, to tolerate a maintenance of fancy prices. 
We are glad to see that some of the recent railway coal con- 
tracts have been settled at a substantial reduction upon a 
year ago. No one who compares recent coal prices with 
those of iron and steel, or of engines and machinery, can 
fail to be impressed with the circumstance that fuel, relatively 
to metals and metallurgical manufactures, is far higher than 
normally. Indeed, prices of iron and of coal have probably 
been never wider apart in the history of the British iron and 
coal trades than they are to-day. 


THE TORPEDO GUN. 


We learn from an American evening contemporary that 
Congress has appropriated a sum of about £10,000 to make 
comparative tests between the Gathman aérial torpedo and 
the service 12in. guns of the United States army. The 
targets are to be of high-class armour, representing the “ side 
construction of the latest type of battleship.” Each will be 
12in. thick and will measure 8ft. by 16ft. Mr. Gathman is 
to be allowed one or two shots at his, and the army at least 
ten at their plate. It is hoped that this expensive trial will 
settle the vexed question of the value of the torpedo gun. 
There are, however, one or two points worth observing. The 
two guns are designed to achieve different objects. The 
ordinary gun is intended to punch a hole in a plate, 
the Gathman gun to blow the plate to pieces. The effect of 
the torpedo gun is irrespective of distance; the effect of the 
ordinary gun is proportionate to it. The area affected by the 
ordinary shell is small, that under the influence of a high 
explosive shell is great. The Gathman gun is of 18in. calibre, 
the bore of the piece to be tried against it is only 12in. The 
support that the plate receives in the neighbourhood of the 
part struck is of little consequence against an armour-piercing 
projectile ; it is of the utmost importance against a torpedo. 
In the face of these dissimilarities it will tax all the ingenuity 
of the American to arrange a fair test and to gather informa- 
tion from it of any value when made. 


AMERICAN SMOKELESS POWDER. 


Some few weeks ago we referred briefly to the new smoke- 
less powder of the Americans. Some results of trials with 
this powder are given in the La Revue Technique. Ex- 
periments were made with two kinds of powder—one for the 
army, containing not more than 25 per cent. of nitro- 
glycerine, and the other for the Navy, in which nitro- 
cellulosealone is used. The reason of the difference is that 
erosion in guns, largely attributable to nitro-glycerine, is 
far more marked in big weapons than in field artillery. 
With the latter powder an initial velocity of about 2850 foot- 
seconds was realised in a 12in. gun, and upwards of 3000 foot- 
seconds in smaller pieces, and this without a gas pressure 
exceeding 17 tons per square inch, and with projectiles of 
the ordinary weight. ‘T'he important point is, however, that 
these results appear to have nm attained with a greatly 
diminished erosive effect. We are told that a 4in. gun has 
fired 661 rounds and a Sin. gun 696 rounds without the least 
deterioration of the barrel. Furthermore, it appears that 
= falling off in the powder is appreciable after two years’ 
storage. 


THE METROPOLITAN RAILWAY. 


It is an interesting fact that an entirely new train has been 
ed on the Metropolitan Railway, and in one case new treads 

ave been put to a flight of stairs. Blackfriars Station is 
still standing; but the internal timber bracing which has so 
long carried the overhead structure would be improved by a 
coat of limewash, The ironwork seems to be deteriorating 
very fast. It is time that some change should be made. 
Nothing seems to have been settled about the adoption of 
electrical traction engines. We are able to state, however, 
that American interests have captured the Metropolitan 
District, to the great annoyance, it would seem, of the Metro- 
politan shareholders. It will be remembered that long since 
we told our readers that an American electrical company 
had asserted that it would get the work of fitting out the 
line on the val ison ifit had to buy the line bodily. This 
has not occurred, but it seems probable that a sufficient 
number of shares has been purchased in the open market to 
give the company a controlling interest. 


On Monday the torpedo boat destroyer Dasher, 
belonging to the Modeny instructional flotilla, was towed into 
Portsmouth in a disabled condition, her engines having broken 
down whilst on trial at sea. A considerable sum of money has 
already been spent on repairs to the Dasher. 
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Practical Electro-Chemistry. By Bexrrau Browunt, F.I.C., 
&e. London: Archibald Constable and Co., Limited; 
New York: The Macmillan Company. 1901. 374 pages. 
Price 15s. net. 

A.tHovueH the art of electro-deposition and the applied 
science of electricity are already adult, or certainly 
adolescent, members of the commonwealth of technical 
knowledge, the science of electro-chemistry in its widest 
sense, and more especially the application thereof, are 
still infantile. We es many expert platers, plenty of 
skilled electricians, a multitude of clever chemists in our 
midst; but the first work by rule of thumb alone, while 
the majority of the second and third have hitherto con- 
fined their studies so narrowly to their own industry that 
they are seldom: capable of passing an immediate and 
well-balanced judgment upon methods which turn on the 
utilisation of the current to effect chemical change. It 
is still common to hear electrolysis spoken of as a process 
for obtaining absolutely pure metals, or as a means of 
carrying out certain reactions which cannot otherwise be 
determined. With a few notable exceptions neither view 
is correct; as a rule electrolysis is but an alternative. 
Electrolytic metals have their impurities; electrolytic 
chemicals can be made without the dynamo; whether in 
any given case electrolysis is preferable to simple 
metallurgy or to sheer chemistry is in general simply a 
question of expediency. A frequent error into which the 
non-electrical chemist falls in contemplating electrolytic 
problems is to confuse units of electrical pressure, 
volume, and quantity; the typical error of the non- 
chemical electrician is to forget that whereas most 
chemical measurements are applied to the atomic 
or molecular weights of bodies, all electro-chemical 
measurements are made upon their equivalents. Both 
classes are apt to confound the varying energy require- 
ments of a certain cell according as it is provided with a 
similar, dissimilar, or insoluble anode. This latter mistake 
is peculiarly insidious. For instance, in the refining of 
copper where the anode is crude copper, and “ similar” 
to the cathode of pure copper, there is hardly any work 
done from the chemical point of view, the metal is merely 
moved from one electrode to the other. In the winning 
of copper, where the anode-is carbon and insoluble in the 
bath, the current has to split up the electrolyte by intro- 
ducing energy equivalent to the heat of formation of the 
salt dissociated. In the first process we may liken the 
cell to a sieve full of broken ballast; gentle agitation only 
is required to separate the sand from the stones. In the 
last process the cell is at once sieve and crusher, and 
much power is needed to reduce the size of the material 
or ever it can be graded into coarse and fine. 

Mr. Blount’s book, accordingly, is a most welcome 
contribution to a subject about which comparatively 
little of an exact nature is known, but which is rapidly 
becoming of great importance. It deals with every 
useful branch of electro-chemistry ; electric smelting and 
furnace work ; electro-deposition or plating; metal refin- 
ing ; metal winning, manufacture of alkali, bleach, and 
chlorate, as well as the production of various organic 
chemicals. _The author omits historical matter and dis- 
misses briefly, even when he mentions, the numberless 
visionary schemes which have figured so largely in the 
past; but on the other hand he discusses carefully the 
value of all methods that have attained any commercial 
success, whenever those methods have been described 
responsibly by their inventors, exploiters, or examiners. 
We find in this volume a most happy, as it is indeed, un- 
usual combination of merits. The fundamental laws of 
electrolysis are laid down with precision, great care being 
taken to distinguish sharply between the efficiency of a 
process as measured in terms of current, tension, or energy. 
Added to this we have constant reference to money 
efficiency ; for the author is keenly alive to the desires of 
the financier, and he is always considering whether the 
employment of a certain process may or may not lock up 
too large a proportion of working capital in the form of a 
costly reagent or temporarily unfinished material. A 
third advantage is to be discovered in Mr. Blount’s lan- 
guage. His style is so good that it is always pleasant to 
read, and throughout the volume we quite miss those 
solecisms which seem to be the registered trade mark of 
certain English technical writers. In the first seven sections 
of the book practically everything of value to the electro- 
chemist, both theoretical and practical, is recorded, and we 
scarcely care to single out any portion for special mention. 
There are, unfortunately, more misprints than there should 
be, for some of which the author must accept responsi- 
bility; and on page 325 a slight ambiguity occurs in 
describing the manufacture of chlorate, where, by the 
appearance of a period in place of a semicolon, potassium 
chlorate is grammatically made to react with caustic 
potash yielding calcium hydroxide and tassium 
chloride. ‘The latter,” of course, is intended to refer 
to the “calcium chloride” mentioned in a previous 
sentence. We are a little inclined to regret that Mr. 
Blount has not taken this opportunity of benefiting his 
readers by the compilation of a table of the heats of 
formation of some of the materials which are likely to 
be suggested as electrolytes. At present thermo-chemical 
data are scattered over such a vast extent of literature 
that a search for any particular constant is exceedingly 
laborious. Pocket-book editors revel in atomic weights, 
logarithms, thermometric tables, and a lot of other 
inevitable things, but they usually ignore thermo- 
chemistry. At the same time we admit that a good deal 
more work must be done to render these figures univers- 
ally applicable to electrolytic calculation. Hitherto heats 
of formation have been quoted for atmospheric tempera- 
tures, no attention being devoted to their diminution at 
or near a red heat; they can therefore only be employed 
with safety when considering electrolysis in aqueous 
solution. 

The last chapter, to which the elliptical title of 
** Power’ has been given, is by far the most original and 
suggestive portion of the book. It should appeal to a 


wider circle of readers than the rest of the volume, 
for if only a limited number of technicians are concerned 
in electro-chemistry, every mechanical engineer is deeply 
interested in the economical generation of power. This 
chapter contains an account of the ideas proposed for 
obtaining electrical energy directly from carbon, to- 
gether with the author’s comments thereon. After a 
hundred years’ experience, when we are competent to 
buildelectrical apparatus such as dynamos and transformers 
with efficiencies of 95 per cent. or thereabouts, and steam 
boilers which return some two-thirds of the heat put into 
them, it is humiliating to think that we still base the bulk 
of our manufacturing processes upon the steam engine, 
which, behind its boiler, evolves a paltry 10 per cent. 
of the original energy stored inthe coal. It may, perhaps, 
be impossible to devise a primary cell in which carbon— 
that is to say, coal or coke, not artificially prepared elec- 
trodes—shall be fully oxidised in such fashion as to yield 
nothing but, or little less than, current ; it may be impos- 
sible to effect such combustion even in a roundabout way. 
But unless we are content to squander nature’s capital in 
our present wicked manner, bequeathing to our descendants 
an utterly exhausted Europe, something must be done to 
supersede the steam engine. Quadruple expansion, mar- 
vellous gears, enormous units are all very well; but they 
save an insignificant fraction of that wasted 90 per cent. 
The steam turbine is a great invention, but the man who 
shall be able to recover as current even some 50 per cent. 
of the chemical energy of coal will be a colossal benefactor 
to the race, and shall occupy no minor position in 
the industrial pantheon. After noticing the present 
cheapness of water power in comparison with steam, 
Mr. Blount observes, ‘Generally speaking, the cost 
of all means of doing the same thing becomes ultimately 
identical.” To the student of political economy this is 
an axiom ; the technician habitually overlooks it. If we 
were to devise a method of converting chalk into cheese, 
at first we should make a huge profit; but soon either 
chalk would appreciate, or cheese would depreciate in 
value—probably both—until our profits should become 
similar in magnitude to those of our trade rivals. This, 
however, is no argument for abandoning all hope of 
improvements in the utilisation of energy; and it is the 
duty as well as privilege of all investigators who possess 
the leisure and the necessary mental equipment to pro- 
ceed in their researches. To such, fainting by the way, 
Mr. Blount’s last chapter may bring comfort—cold comfort 
admittedly, for its criticisms are mostly destructive. But 
if Mr. Blount refrains from throwing much new light on 
this grave problem, he at least concisely indicates the 
directions whence no assistance may be obtained, and by 
summing up fairly the present state of affairs he narrows 
the range of subjects which fall within the student’s 
purview. 

As a whole, Mr. Blount’s book is emphatically good ; 
we cannot say it is the best of its class, for there is no 
such class ; it is good for, and quite indispensable to every- 
body who takes the least interest in this new branch of 
applied electricity. | Messrs. Constable are setting an 
example as technical publishers, for the volume is ex- 
cellently printed on good paper, in clear type, with 
luminous illustrations, and itis bound neatly. The index 
is passably complete, but it is capable of improvement. 
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Tue InsTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ 
SEcT1ioN.—The seventh annual general meeting was held on April 
15th, Mr. Dugald Drummond in the chair. A paper on the 
‘¢ Mechanical Testing of Constructional Material for motives ” 
was read by Mr. C. A. Embleton, graduate of London. The 
mechanical tests made in constructive materials are nearly always 
of two kinds—first the tensile test, in which the strength of the 
material tested and its ductility are represented in units of weight 
and length ; and secondly, the forge tesis, in which the material 
is variously tested by bending, crushing, drifting, &c., both when 
hot and cold, in order to obtain further data to ensure that it is in 
all respects suitable for its intended purpose. The Buckton lever 
testing machine was explained at some length. Many samples of 
test pieces taken from boiler plates, cranks, tires, and wheel 
centres. Frames were shown, and interesting descriptions of the 
methods of testing tires, wheel centres, springs, copper for copper 
fire-boxes and stays, brass boiler tubes, copper tubes, and cast iron 
cylinders were given. In conclusion, the author expressed his 
opinion that there exists at the present time a great need for the 
standardisation of tests and test teeny and although various steps 
are being taken to attain this end, yet this subject is one which is 
of vital importance to the mechanical engineer, and this Institution 
should take the leading place among the various associations which 
are endeavouring to remove the general chaotic condition now 
existing as regards the testing of constructional materials, with its 
consequent inconvenience to engineers and manufacturers, A dis- 
cussion followed, 
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OIL ENGINE FOR TOWING PLANT 


CAMPBELL GAS ENGINE CO., LIMITED, HALIFAX, ENGINEERS 


OIL ENGINE TOWING PLANT. 


AN interesting example of the employment of an oil 
engine for towing barges has been brought to our notice 
by the Campbell Gas Engine Company, Limited, of Hali- 
fax, by whom the necessary machinery has been con- 
structed. The case is somewhat peculiar. It was necessary 
to tow loaded barges in a large sugar estate along creeks and 


canals not more than 18in. deep, of which the banks are | 


composed of soft mud. Under such conditions it was mani- 
festly impossible to employ a propeller or even a stern wheel 
paddle, as the effect on the banks would have been of a serious 
nature. Self-propulsion was therefore out of the question, 
and a special punt fitted with the machinery illustrated 


above, was therefore employed to tow a train of barges. The | 


towing is effected at a speed of three miles per hour, the 
load of the barges being 10 tons; each barge or punt is 27ft. 
long, 7ft. wide, and 15in. deep. The plant consists of a 
104 B.H.P. engine driving a drum fitted on a steel girder frame, 
arranged in such a manner that it can be taken to pieces so 
as to reduce the cost of transport, and also to keep the 
total weight of the plant as low as possible. In addition 
to the engine and drum shown there was fixed in the punt a 
windlass driven by a belt and suitable gearing from the 
engine. Both drums are supplied with at least half a mile 
of steelcable. In use, the rope is taken by coolies from the 
windlass andiscarried forward to a post halfa mile ahead. The 
engine is then started, and the punt hauls itself up by taking in 
this rope, at the same time paying out the other cable, 


which is made fast to the train of barges. On arrival at the | 
post the punt is moored, and whilst the coolies are taking | 
the rope forward again the engine hauls the barges up to it, | 
and soon. The weight of the towing plant is three tons. A | 


friction clutch seen to the front of the engraving, operated 
by one of the hand levers, is used for throwing the power 
in for hauling; a strap brake operated by the other lever 
is fitted to the drum. A small pump driven by the engine 
supplies cooling water to the jacket. Burmah or Russian oil 
is used in the engine. 


At South Pasadena, California, a large reflector has 
been erected, and the solar rays concentrated by it are utilised to 


produce steam in a boiler at 150 lb. pressure, and drive a motor of | 


15 horse-power, The reflector is 36ft. 6in. in diameter at the to ‘ 
and 15ft, at the lower part, The inner surface is made up of pe 
eighteen hundred small mirrors, all arranged to bring the sun’s 
rays to one focus, at which spot a boiler 13ft. 6in. in length is sus- 
pended. The reflector is mounted upon the same principle as that 
adopted for large telescopes, and is kept facing the sun by a driving 
clock, The steam from the boiler is carried to theengine by means 
of a flexible phosphor-bronze tube, and returns from the condenser 
to the boiler, so that the water supply in the boiler is kept up 
automatically. The temperature at the focus of the reflector is 
said to be sufficient to melt copper, and a pole of wood thrust into 
it burns like a match. The motor is used to pump water from a 
well, and is said to work satisfactorily. 


_RAILWAY STATION LIGHTING BY OIL GAS. 


WE have recently had an opportunity of’seeing at work the 
Van Vriesland system of lighting by means of oil gas, as 
applied to three stations in Lincolnshire on the Great 
Central Railway. These three stations, Brocklesby, 
Habrough, and Ulceby, form the angles of what is 
| nearly an equilateral triangle of railways, and are 
| situated nearly midway between Grimsby and New Holland, 
| which is just the opposite side of the Humber to Hull. 
| Roughly speaking, the distance between Brocklesby, where 
the gas is generated, and Habrough is 1} miles, and 
between Brocklesby and Ulceby is about 1 mile. It is 
an out-of-the-way district to have chosen for the experi- 
ment, but there is tremendous traffic—largely in fish from 
| Grimsby, on its way to London, Manchester, and coal to 
Grimsby, &c.—passing through these stations, which are, 
| moreover, each of them junctions with a large passenger 
| traffic. There were also, we understand, other considera- 
| tions which weighed with the railway company in its 
choice. However this may be, the three stations have 
| been lit up with gas produced by the Van Vriesland 
| process—rogen gas, as the inventor has named it—for some 
| two years now, with considerable success. A general 
description of the plant used and methods employed will, 
therefore, be no doubt acceptable to our readers. 
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Fig. 1—-GAS GENERATOR BUILDING 


The most important station of the three is Brocklesby, for 
trains from Manchester, Doncaster, Retford, Gainsborough, 
&c., must all pass throughit, whether bound for Grimsby or New 
Holland. The gas generating plant has been placed at this 
station. It occupies a piece of ground near the end of one 
of the platforms. The generating plant proper is contained 
in a small corrugated iron building, a plan of which—see 
Fig. 1—is annexed. It will be seen that it is 14ft. by 8ft., 
and it is divided into two compartments by means of a 
corrugated iron division. In the larger of the two divisions 
is contained the generating plant proper, which is in 
duplicate. That is to say, that there are two compressor- 
carburettors with their accompanying mechanisms, though 
the two apparatus are not absolutely identical, one being 
slightly larger than the other, the smaller being, we under- 


stand, amply capable of producing all the gas required, 

are informed that when the plant was put , the conteaeit® 
had not an apparatus of the smaller size in stock, so ag time 
was a matter of importance, the larger was installed and has 
been left. The actual capacity of the smaller plant is ¢9 
lights, and the larger 85 lights. In the other department of 
the generating house is a small coke-fed hot-air engine, }; 
Robinson, of Manchester, rated at } horse-power, whieh 
drives on to a small countérshaft by means of belting. This 
countershaft goes through into the other compartment and 
drives the compressor-carburettors. Only one of these was 
in use at the time of our visit. The plant was under the 
charge of the railway company. The man who has imme. 
diate supervision on the plant has other duties, and does not 
remain on the spot. He only visits it at midday, waits 
while enough gas is produced to last for the night—the gas 
being stored in a gasholder—and then leaves. 

The Compressor-carburettor is a perfectly simple piece of 
apparatus. It consists, as will seen in our illustration 
Fig. 2, of a cylindrical drum divided into two unequal parts 
by means of a diaphragm placed at right angles to its axis 
Inside the larger division, and capable of being revolved in it, 
is placed a further cylinder round which are wound four coils 
of pipes. The sections at AA and BB in Fig. 2 show exactly 
how these are placed. At one end—that away from the 


Section 8.8. 


Section AA. 
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Fig. 2-VAN VRIESLAND CARBURETTCR 


smaller division of the containing drum—the pipes are turned 
out tangentially, and are arranged at equal distances from 
each other round the circumference of the cylinder. At the 
other end these four pipes are led into a small receiving 
chamber mounted on the spindle of the revolving cylinder, 
and thence through the hollow spindle into the receiver or 
smaller division of the drum first mentioned. Gasoline is 
laced in the containing drum, and is kept at a certain height 
y means of an outside adjustable gasoline reservoir, as after- 
wards explained. The remainder of the drum contains air, 
and air can also be drawn in through an air valve. The 
actual action of the apparatus is as follows :—The cylinder is 
revolved, and as it does so each pipe, as it dips beneath 
the surface of the gasoline, scoops some of it up, the process 
being repeated each revolution, so that, as there are four 
pipes, four portions are picked up each revolution. _More- 
over, a quantity of air is also taken into the pipes, with the 
result that there are alternate charges of gasoline and air in 
them. A vacuum is, of course, formed in the cylinder, and 
more air is consequently drawn in through the air valve as 
required. The result is that the air gets saturated with oil 
gas, and such a pressure is set up, that as the oil emerges 
into the receiver, or smaller division of the fixed drum, it is 
blown into spray. The resulting gas is led from thence to 
the gasholder. There are, as a fact, two gasholders—one of 
200 cubic feet capacity and one of 800 cubic feet. The reason 
for this is that originally it was intended to only light one 
station, and the smaller holder would then have been large 
enough. The surplus quantity of gasoline after the air has 
been saturated falls to the bottom of the receiver, whence, by 
means of a ball valve, it can be returned into the larger 
division of the drum, or, preferably, as in this case, by means 
of a long syphon tube below the carburettor. The speed of 
the apparatuses actually in use is about forty revolutions per 
minute. Gasoline of a specific gravity of 0°65 is employed, 
and one gallon of it can, so we are informed, carburet 120:345 
cubic feet-—roughly, 750 gallons—of air. The cost of pro- 
duction in this particular instance is said to be 2s. pet 
1000 cubic feet, including gasoline and all expenses, but leaving 
out interest and depreciation. : 
The actual pressure produced by the generator varies. In 
this case it is about 8in., and the pressure in the gasholder 
is about the same. This is higher than would be necessary 
for coal gas, on account of the greater weight of the oil gas. 
The amount of compression produced depends on the length 
of the spiral tubes and the number of their convolutions; on 
the relation between the quantities of liquid and air con- 
tained in the tubes; and on the speed of the drum and the 
pressure in the vessel containing it. In this latter vessel the 
pressure may sometimes, owing to the working of the 
apparatus, be below atmospheric pressure, say, from 2:4in. to 
4in. of water. 
A point in connection with the apparatus is that it is 
automatic as far as regards the production of gas. If 
no gas is being taken from the mains, the pressure in what 
we have called the receiver of the apparatus rises and pre- 


vents the further taking up of gasoline by the tubes. 
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We have already mentioned that the supply of gasoline 
to the apparatus is regulated by means of an adjustable gaso- 
line reservoir. This is simply a metal cylinder, provided 
with oil level glasses, which is divided into two parts, upper 
and lower, by a diaphragm, the lower portion being that in 
which the level of the gasoline is kept constant by means of 
a ball valve, the upper serving simply as a reservoir. The 
jevel in the lower part decides the level of oil in the car- 
purettor. The reservoir cylinder is suspended by means of 
a steel cord arranged so that the cylinder can be raised and 
lowered, It has been found that with certain conditions of 
weather and temperature the best results can be obtained 
with certain “heads” of oil, and the cylinder being adjust- | 
able in height and provided with a graduated scale, any | 
desirable variation of “ head”’ can be obtained. We are in- | 
formed that an appreciable economy can be arrived at by 
the employment of this adjustment, which is an innovation, 
and had only been a short time fixed to the apparatus when 
we inspected it. 

The lighting itself iscertainly all that could be desired. There 
are in all 110 burners at the three stations. The change we 
observed in going from stations lit with ordinary oil lamps 
to those lit on the #rogen system was very marked. Incan- 
descent mantles and ordinary Weisbach burners of small 
size are employed, and they give a brilliant and steady light. 
One is naturally led to ask, in connection with the distri- 
bution of the gas, whether there is any condensation. The 
long length of pipes employed suggest that something of the 
kind might be anticipated. We are informed, however, by 
Mr. C. E. Masterman, who is the agent in this country for | 
this system of lighting, that though in the first instance he | 
could hardly credit the inventor's assurance that there would | 
be no condensation, and provided means for collecting and 
drawing off any condensed gasoline, he has never found any, | 
and has found no occasion to make use of the safeguards he | 
provided. Further than this, changes of temperature do | 
not appear to have any deleterious effect, and we are assured | 
that storing the gas does it no harm, as it has been left | 


good type of modern lathe, embodying up-to-date ideas 
without departing from the principles which underlie all good 
British machine-tool design. 


DOCKYARD NOTES. 


We have received a printed meniorial of the late Mr. 
Charles Sells, M. Inst. C.E., M. Inst. N.A., father of the 
well-known Mr. Charles de Grave Sells, of Ansaldo’s Yard, 


| Italy. This memorial takes the form of a printed list of no 


less than 438 ships, the engines of which were designed 
between 1850 and 1896 by the late Mr. Sells. The horse- 
powers rang? from 30 up to 20,000, and every possible type 
of vessel is ie or my from paddle ferries and steam three- 
deckers to first-class modern battleships and destroyers. 
Mr. Sells occupied a peculiar niche in the world of marine 
engineering, and did for the marine engine what his friend 
and compeer, Mr. Hamilton Beattie, did for the 
locomotive; only to the former it was granted to see 
the full development of most that he initiated, and 
which is perhaps more remarkable, to be outlived by 
some of his earliest creations. The machinery of the Royal 
Yacht Osborne, designed by him in 1870, is as good now as 
it was thirty years ago. Of warships, nearly all that bear a 
good steaming reputation afloat figure in this list. The old 
Agincourt of 1862 was for many a year the best steamer in 
the Navy; his Iris and Mercury of 1876 would have left the 
Navy long ago but for the fact that their engines are still 
what the French call “ robust.’”” A few years ago the Iris, in 
manceuvres, raced along at half a knot or more in excess of 
her designed speed, holding her own with the far more recent 
Apollo class. The Imperieuse, again, is another ship that 
owns her retention on the active list to the late Mr. Sells; 
her engines can always be trusted. His 20,000 horse-power 
Blake, of 1888, though perhaps, owing to her lines, she has 
rarely touched her anticipated speed, still does what few if 


Diirr. There is, however, no foundation for the report that 
the Schénstadt boiler is to be tried against the Belleville : 
though we daily expect a commission to compare the 
Thornycroft and the Schiiltz. 


Tue United States Government have given orders for 
the designing of a new type of submarine boat—a “ sub- 
mergible.” 


SWEDISH CRUISERS WITH SUPERPOSED 
TURRETS. 


Tuer Swedish navy is a subject whereon the average manu 
is usually little informed ; to many people, indeed, it will be 
news almost to know that the Swedes have no less than 
ten battleships built or building, and five 21-knot torpedo 
cruisers. This is exclusive of a dozen or so monitors. 

All the battleships are of light draught, specially designed 
for cruising in the Archipelagoes, and for this reason do not 
exceed 4000 tons odd. Two 8in. and six 6in. is the staple 
armament of the vessels, but some recently completed carry 
a couple of heavier pieces. Having got together their battle- 
ships, the Swedes have begun to feel the need of cruisers, 
without which any fleet is blind. The torpedo gunboats do 
not carry enough coal, nor are they sufficiently seaworthy to 
‘scout in all weathers and circumstances ; hence the demand 
for large cruisers. It is still necessary, however, that these 
conform to the requirements for battleships—namely, great 
handiness and light draught, withoit which they would be 
aground in no time. The maximum possible armament is 
also demanded. All told this, it will be readily seen, is a 
problem calling for very careful handling, several of the 
desired qualities being antagonistic to each other. 

The required qualities were set before the designers in the 
following order:—(1) Light draught; (2) great handiness ; 
(3) the highest possible speed; (4) coal enough to keep at 
sea at full speed for a week or more; (5) as large an arma- 


in the holders for months together without any apparent | any other warships can accomplish—steam continuously at | ment as possible, with the maximum arc of fire to all guns ; 
effect. | 20 knots. The extraordinarily good results obtained from protection to guns and water-line. 

the re-engined Monarch have already been referred to in In order to satisfy requirements No. 1 and No. 2, the limit . 
| these pages; and so, too, have the engines of the Belleisle | of displacement was fixed at 4000 tons. ‘The vessel of which 

| survived their battering. Mr. Sells’ last big thing for the | we give an illustration on page 398 is the result, and an in- 

_ British Navy was those excellent steamers, the Renown and | spection of this illustration will show that she embodies a 


EIGHT-INCH CENTRE LATHE. 


Ose of those firms which are adopting the jig and rig | 
principles and are making specialities of a few designs is | 
W. Feather and Co., of Halifax. These makers are devoting | 
attention principally to 12in. and 8in. lathes. The general 
features of the design are shown below. There are several | 
points worth particular attention. It will be observed, in the | 
first place, that the loose piece occupies only about two-thirds 


the Cesar, the fastest of the Majestic class. His last ship of 
all was the Guiseppe Garibaldi, of the Italian navy, which 
was doing her trials at the time of his death. She was 


| designed for 13,500 indicated horse-power, but worked up to 


14,713 on her full power trial. Few foreign navies are with- 
out specimens of the late designer’s skill; but the most 
interesting thing we observe in study g the lists of his 


FEATHE'S Bin. 


of the gap, so that whereas a wide space can be left when , 
desirable a narrower gap can be used for those numerous | 
jobs which project but little from the face plate. The gap 

iece, it will be observed, is well bedded on the bottom of the 

top. It is, of course, impossible for it to spring the bed. 
All the wheels are cut from the solid blank, and the rack, 
which is of steel, is also cut. This is a decided advantage, as 
it gives an easier and steadier motion to the saddle. It has 
been done with the object of reserving the leader solely for 
screw cutting, the rack beingemployed for ordinary feeds. The 
Importance of using the lead screw as little as possible is 
gaining daily in acceptance. The leader nut on this lathe is 
made in two parts, which move together horizontally, so 
that there is no danger of them falling into gear when not 
wanted. It is very long, and is of gun-metal. The number of 
steps on the cone has been reduced in the Sin. lathe to three 
in place of four, so that a wider belt may be used, as the 
makers find at the present time that users employ all the belt 

wer they can. To make up for the loss of a speed the over- 
ead gear is provided with three pulleys so that twelve speeds 
may be obtained instead of eight as with the usual four-step 
cone. Thecentre pulley ofthe three on the countershaftis keyed, 
the other two are loose. On the main driving shaft are 
keyed two pulleys of different diameter, either of which can 
drive the centre pulley. When a quick reverse is required 
one of the belts is crossed. This is a simple arrangement, 
with many advantages, and is now largely used. The sides 
of the steps of the cone in the lathe head are recessed, so that 
there is less friction on the edge of the belt. The bearings 
are of a good quality phosphor bronze ; the front bearing is 
3in. diameter. The bed and all plane surfaces and angles are 
scraped up true to standard surface plates. Special attention 
has been paid to the fastening of the cramping studs. The 
inconvenience which is experienced by these studs working 
loose is well known. They. are made in this lathe with a 
collar which fits into a recess. They are driven in and keyed. 

he swivel has no overhang, and the top square beds back 
and front—points which add greatly to rigidity in work. A 
neat form of case for containing the set of screw-cutting 
gears accompanies the lathe. On the whole this is a very 


CENTRE LATHE 


ships is that, with few exceptions, one or other of them has 
been in all the naval fights of modern days, from Lissa, in 
1866, to Santiago de Cuba in 1898. 


A NEW type of submarine has been evolved by the French, 
and of some twenty new boats ordered, most will, apparently, 
be of this type. It is not a new departure like the Narval 
as differentiated from the Morse; but, on the other hand, 
being only about 70 tons, the new type can hardly be called 
an improved Morse. It is rather an improved Gymnote. 
This latter boat is only 30 tons; the Morse is 146 tons. Four 
of these 70-ton boats have been ordered at Cherbourg, while 
no less than ten are to be laid down at Brest, and these have 
been named Perle, Bonite, Esturgeon, Thon, Souffleur, 
Anquille, Aloze, Dorade, Truite, and Grondin. We hope 
these names, like those of the new battleships, “ will preserve 
the purity of republican associations.” 


Tue following is the correct list of the Italian warships 
that took part in the Toulon affair :—Battleships: Andrea 
Doria, Dandolo, Francesco Morisini. Armour cruisers: 
Sicilia, Sardegna, Guiseppe Garibaldi, Carlo Alberto. 
Protected cruiser: Lepanto. Torpedo gunboats: Agordat, 
Urania, Partenope. Destroyers: Dardoand Lampo. French 
naval newspapers mention that they entered the roads in very 
good station. 


WE recently referred to the strike of the men employed by 
Elswick to mount the guns of the Cressy and Aboukir at 
Portsmouth. The Admiralty have taken a short cut over 
the matter, for dockyard maties have been put on the job, 
and the strikers are therefore de trop. In future they will 
possibly be less disposed to regard national emergencies as a 
good ground for strike operations. But probably the 
oven of this particularly ill-advised strike will suffer 
the least. 


Tue British Admiralty are making preparations to have 
competitive tests between the Niclausse and Diirr boilers ; 
and commissioners have been sent to Germany to see the 


novel feature in gun placing. 
Such details as are accessible concerning the ship are as 
follows :— 


Displacement .. .. - 4000 tons 
Length .. .. 


328ft. 
Beam .. .. About 50ft. 
Draught .. About 17ft. 
Armament.. . Eight 45-calibre 6in. Q.F. (Bofors) 


Twelve 6-pounder Q.F. (Bofors) 

Two submerged tubes (Elswick) 
. Double turtle-back deck 

Eight turrets, 4in. or 5in.; armoured 

ists to each 

Armoured hoists, two, for 6-pounders 

Armoured conning tower 

Armoured connecting tube 

Complete cellulose belt rising 3ft. 

above the water-line 

It will be noted that the ship can fire six of her eight 6in. 
pieces on the broadside—that is to say, just as many as our 
5900-ton Highflyers, and these pieces, unlike the Highflyers’, 
are protected very thoroughly. Each gun is in a closed 
turret, and each turret is balanced and revolves on its 
armoured hoist. Nothing carried by any cruiser afloat could 
hurt these turrets; even if only 4in. thick this amount of 
Krupp armour inclined as it is on Swedish turrets is equal to 
from 20in. to 24in. of vertical wrought iron. On paper, 
therefore, the ship is superior to anything of her size built or 
building. 

The problem is, how will the superposed turrets stand the 
test of battle? They fire, it will be noted, over each other, in 
the end-on position. Swedes say that experiments have 
been carried out very fully, and that no harm results to the 
people underneath. This is a hard statement to swallow, but 
it is worthy of note that the firing over would only very 
rarely be required. In all normal positions there is no in- 
terference. Good, bad, or indifferent, the Swedish system is 
infinitely superior to the American double-storey turret. 

Swedish officers have no faith in a pair of s in a 
turret for small ships; they consider the shock of the recoil 
to be too great, and here they are probably reasonable. Cer- 
tainly to have had four turrets with the guns in pairs 
would have been a bold experiment, nor is it one that looks 
promising. 

It may be interesting to compare this Swedish design with 
some other cruisers of the same or greater tonnage—the 
immense superiority in the percentage of guns that bear on 
any one point will be apparent at once. 


Armour (Kruppised) . 


| Total ! 
| 
| | | pe 
A.B.C. .. .. .. Sweden 4,000 | 8) 6) 6, 4/75 | 50 
Highflyer. .. .. .. British 5,600 |11| 6 4, 2/54 17 
11,000 | | 4) 50 | % 
Brogatyr Russian 6,500 | 8 6 8/65 | 
6,500 | 12] 6) 4| 3,50 
6,500 | 8| 5! 3| 50 | 
JdelaGraviere.. .. France 5,500 8] 6| % | 


The end-on figures are, of course, “ paper” ones. We have not 
compared her to any smaller ships, for all are hopelessly izferior. 
So it will be noted are some larger vessels. The most note- 
worthy instance in this comparision is our Diadem design. 
It is very nearly three times the size of the Swedish cruiser, 
but only on the broadside is the ship better gunned, and 
even so only by two guns that the first small shell will 
obliterate. Practically the only advantage for the 7000 extra 
tons is, so far as armament is concerned, a supply of 12- 
pounders, against which there is a knot less speed, and a 
good deal more than a knot’s worth of unhandiness, no ships 
ever designed being quite so cumbersome and unhandy as 
our Diadems. 

We might say much more about these figures, but they 
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speak fcr themselves. If this Swedish idea has anythin 
whatever in it, something like a revolution will be effect 
in cruiser design. The off-side battery in a cruiser is useless. 
The cruiser that gets most guns in will win and send her 
adversary below. Since our naval officers are allowed no 
voice in the question of armament per ton of displacement, 
the least we can Go is to see that each gun has the widest 
possible angle of fire. Four of the guns in the Swedish design 
have arcs of 270 deg., the other four of 180 deg. Our ships 
rarely give more than 90 deg. Comment is superfluous. 


SIR EDWARD WATKIN. 


Tue death of Sir Edward Watkin occurred last Saturday 
at his residence at Northenden, near Manchester, thereby 
severing another link in the history of the railways of this 
country. Sir Edward Watkin was born in Manchester in 
1819, and early in life showed himself to be a man of large 
mind and conspicuous ability. His name—then Edward 
William Watkin—soon became prominent in connection with 
railway enterprise, for in “the forties” he was appointed 
secretary to a small syndicate of Manchester men who con- 
structed the Trent Valley Railway, which was afterwards 
purchased by the London and North-Western Railway Com- 
pany. This company evidently recognised the ability of Mr. 
Watkin, for it secured his services. In 1854 he became 
general manager of the Manchester, Sheffield, and Lincoln- 
shire—now the Great Central—Railway, an office he occupied 
until 1861, when he retired owing to a difference with the 
directors regarding the concession of running powers to the 
Midland Company. He then became president of the 
Grand Trunk Railway of Canada, but in about two years 
he returned to the Sheffield Company, being first appointed 
director and afterwards chairman, a position he occupied for 
many years, concurrently with the chairmanship of the 
South-Eastern and the Metropolitan Companies. Whilst 
acting as chairman of the Manchester, Sheffield, and 
Lincolnshire Company Sir Edward projected and carried 
out a scheme of a new railway between Manchester and 
Liverpool—that of the Cheshire Lines Committee, whose 
line was opened in 1877. About this time, too, he was 
interested in the making of the Athens and Pireus Railway. 
The Sheffield Company’s affairs were in a shaky condition 
when Sir Edward took supreme control, and he at least 
succeeded in putting them in a much better condition, 
although they could not be said to have become exactly 
prosperous. In more recent times he projected the scheme 
of a separate Great Central line from Sheftield to London, to 
avoid making use of the Great Northern Company’s system. 
Owing to ill-health he, however, did not retain the chairman- 
ship sufficiently long to see the enterprise carried through. 
It will be recollected that he took a great interest in the 
Channel Tunnel, and the ill-success which has hitherto 
befallen this scheme also attended the tower at Wembley, 
which was conceived by him, and which was intended to 
eclipse in height the Eiffel Tower in Paris. 

Sir Edward Watkin sat in Parliament for two constituen- 
cies, and in 1880 a baronetcy was conferred upon him through 
the instrumentality of Mr. Gladstone. He was twice mar- 
ied, and is succeeded by his son, Mr. Alfred Mellor Watkin. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves resp aaa oy our 
correspondents. 


THE DESIGN OF LOCOMOTIVE BOILERS. 


Smr,—The recent explosions of locomotive boilers are a sufficient 
excuse to warrant question as to whether the present type is safe 
for the capacity that modern locomotives are worked up to. I am 
entirely in agreement with Mr. Akhurst that finality in this boiler 
does not yet appear to have been reached. Much has been written 
and said about circulation in boilers, but very little seems to be 
said about the lack of provision for circulation in this boiler, 
especially about the lower part of the fire-box. In the immense 
boilers with large fire-boxes being made during the last two years 
or so this evil is very greatly augmented. The water space around 
the fire-box from the foundation ring to the under side of the 
barrel may be compared toa large rectangular annular water tube 
—if I might so term it—of about 5 square feet area. When 
working at its highest rate somewhere about 2 cubic feet of steam 
will be produced per second at the surface of this lower portion of 
the fire-box. It is difficult to imagine how this steam can rise and 
allow a sufficient downward current of water to take its place in 
such a restricted space. The case is analogous to a Field tube with 
the central or downcomer pipe removed. Who would risk an 
evaporation of 50 lb. per square foot in Field tubes without the 
central tube? And yet almost the same thing is done every day in 
locomotive boilers. Under such circumstances, the wonder is that 
locomotive fire-boxes do not fail daily. But then there appears to 
be a special Providence watching over locomotives. As a whole, it 
is impossible to make them perfect or work them under such good 
conditions as stationary plants, The engines cannot be truly 
‘lined up,” as there are no permanent centre lines, the bearings 
cannot have that nicety of adjustment, enormous power is 
developed in small space, the boiler is worked up to a capacity not 
obtaining in land boilers, not even in the same locomotive boiler if 
it be standing. In spite of all these apparent drawbacks its 
efficiency is so good that it is scarcely worth while to attempt to 
improve it. 

I think the water space round the fire-box is far too small, con- 
sidering there is no downcomer to supply water to the bottom 
of it. A water space at the bottom of a “Scotch” combustion 
chamber of 3in. would be considered very small, yet there is a 
supply of water at the bottom, and the heating surface of marine 
a chambers do not evaporate anything like the locomotive 
fire-box. 

Your readers will remember the old ventilation experiment, in 
which a candle will not continue to burn inside a bottle with a 
narrow neck until a card is inserted in the neck. Circulation is at 
once established, owing to the formation of separate up and down- 
cast shafts. It appears to me to be highly probable that if vertical 
Se plates were put in about mid-way between the fire-box 
and shell plates all round, we should then get a fair circulation ; at 
the worst, it would be better than now. Of course, I see that there 
would be practical difficulties to be overcome in adopting this 
suggestion, but they would not be insurmountable. 

With the present design the current of water will probably be 
upwards around the fire-box, then horizontal towards the funnel, 
downward in the barrel, and back along the bottom to the water 
space in front of the fire-box. Here it will drop, and attempt to 
pass horizontally round the bottom of the box to take the place of 
the steam, as mentioned in the first paragraph hereof. Its chance 
of getting to the back of the box is meagre, and one would 
naturally expect failure from overheating in bottom and wake of 
fire-bex. From the report I have seen in the papers of the inquest 
in connection with the recent burst L, and Y. engine, I see that 


in Mr. Seaton’s opinion the failure was caused by overheating at 
this very point. Of course, a single failure does not prove that my 


contention is correct, but I think most of your readers who have 
followed these few remarks will agree that the circulation round 
the bottom of a locomotive fire-box is just about as happy-go-lucky 
as in the Belleville. 

Although I suggest diaphragms as being a partial cure, I think 
locomotive engineers should give their attention to so altering the 
boiler as to provide an efficient downcomer to supply water all 
round the fire-box, and at the same time make an attempt to do 
away with some of the flat surfaces. I am quite aware that Mr. 
Webb has done something in this direction, but the movement 
seems to have dropped again. 

Flat surfaces are bad enough anywhere, but when coupled with 
enormous evaporation and the best inducements to overheating, 
they are a _ danger. 


April 20 ALF, Corron. 


KNOTTINGLEY BOILER EXPLOSION. 


Str,—Following on ag very interesting article on this subject 
in your issue of the 5th inst., I read the letter from your cor- 
respondent Mr, W. Akhurst, in your issue of the 12th inst. Mr. 
Akhurst goes very near the mark in some of his deductions, but 
equally wide of it in others. The alloy from which these boiler 
stays were made would not be hot short in the usual manner, that 
is, they would probably stand forging at a red heat by a man who 
understood the working of this c of metal; but such an alloy 
would certainly have a black-hot breaking point, as all alloys of 
copper and zinc, even Muntz’s metal and naval brass, have. Mr. 
Akhurst says that he would use Muntvz’s metal for boiler stays if it 
could be “ forged out hot to the required diameter.” Now, here 
he is evidently under a misapprehension ; there would be no diffi- 
culty in forging good Muntz’s metal out hot into any desired shape, 
as I should be pleased to show Mr. Akhurst any time, but Muntz’s 
metal is not suitable for stays, because it has a black-hot breaking 
point. Now, it appears to me that it is in this black-hot breaking 
point lies the whole danger. . 

Muntz’s metal rods consist of 62 per cent. copper, and 38 per 
cent. zinc, ; the alloy of the failing stays is, as given by you, 62 
parts copper, 39 parts zinc, and six parts iron, which works out, 
58 bad cent. copper, 36°4 per cent. zinc, and 5°6 iron, Now, the 
addition of iron to the alloy would raise the black hot breaking 
point to such an extent as ought to bring this well beyond any tem- 

rature to which they ought to be subject in a boiler, and only 
iow water would endanger their stability. 

There is however, another point to be considered. The adding 
of iron to a Muntz’s metal alloy is a very nice and critical operation ; 
unless the addition be made in a proper manner, and at the right 
time, the iron is not properly diffused throughout the alloy, with 
the result that the Adc: not homogeneous ; and is consequently 
made up of varying alloys, with, in some cases, free particles of 
iron dividing the crystals of the true alloy. This is, of course, a 
source of weakness, as there may be two or more degrees of expan- 
sion and contraction in one stay made from metal so mixed ; also, 
oe of a rod may contain an excess uf spelter, thus bringing the 

lack hot breaking point very low, in fact, within the range of 
steam temperature, and the stay would break like a biscuit at the 
first strain it had put uponit when at such a heat. We have often 
been approached with a view to ascertaining a good meta! for boiler 
stays, and have been asked to supply Muntz’s metal and naval 
brass for the purpose, but have always, when possible, dissuaded 
our friends from trying to use these metals, which are unsuited for 
the purpose. Our experience leads us to the conclusion that, for 
boiler stays, nothing gives such satisfaction in the end as a prac- 
tically pure copper of 99°3 to 99°7 purity, specially treated, to 
obtain a high tensile strength and elongation. Copper stays, when 
so treated, can be brought up toa strength of 16 tons to 17 tons, 
with an me of about 45 per cent. to 50 per cent., after 
annealing. Or the addition of a very little manganese will increase 
the density and tensile strength, if preferred. We supply large 
quantities of the rods for the purpose, and have not heard of any 
failures. I thought that our experience in Muntz’s metal and 
similar alloys, being the direct successors to the patentee, might 
throw a little side-light on the situation, as set forth by your 
correspondent. Gerarp A, MUNTz, 

Managing Director, Muntz’s Metal Company, Limited. 

Birmingham, April 16th. 

[From the form in which the statement was given at the inquest 
a misapprehension of the composition of the alloy of which the 
screw stays was made has occurred. The proportion as stated at 
the inquest was, copper 62 lb., zinc 39 ]b., iron 6 0z. This makes 
a considerable difference.—Ep, THE E.] 


Sir,—I am pleased that this question has been opened in your 
correspondence columns, as judging from the newspaper reports of 
the inquest there ap; to be a great deal of party feeling in the 
matter. J can quite endorse what your correspondent Mr, 
Akhurst says about zine alloys, having learned my lesson with 
fusible plugs a dozen years ago. 

With your permission, Mr. Editor, I should like to ask for the 
— of some of your correspondents on what would be the 
effect of the buoyancy of the tubes in this boiler, at a pressure of 
175 lb. on the square inch on the strength of the fire-box. 

Bolton, April 15th. Borer MAKER, 


CENTRIFUGAL PUMPS, 

Sin,—We are obliged by your publication of our letter in your 
issue of the 29th ulto. Wecan hardly agree with the terms of 
your editorial note, for, in the description of the Sulzer pump to 
which we called attention, you conclude with the remark that 
‘‘the ordinary centrifugal pump seldom reaches an efficiency of 
60 per cent.; it is often below 50 per cent.” This statement 
would, we think, convey to the mind of an average reader the 
impression that centrifugal Pay such as those usually made in 
this country, do not give so high efficiences as 50 or 60 per cent., 
and is therefore misleading. As we said in our previous letter, 
our pumps have given over 80 per cent. on comparatively low lifts, 
where even a centrifugal pump, if not very carefully designed, 
will give a low efficiency, and where piston and other types of 
pumps give even a lower efficiency still. 

It is extraordinary how the statement is adhered to, that for 
higher lifts than 30ft. it is difficult to get good efficiency with a 
centrifugal pump. Nothing can be further from the truth. As 
far as our experience goes, the efficiency does not drop at all for 
lifts much over 30ft., and we have always found it much easier to 
get high efficiency on the higher lifts than on the lower, if care be 
given to the design. 

Turning now to lifts of such height that it is advisable to use a 
series or compound pump—not in many cases to get higher 
efficiency, but because the high speeds demanded by single discs 
are difficult to deal with—we may say that we have no trouble in 
obtaining over 60 per cent. efficiency in series pumps driven direct 
by motors as measured from current put in and water delivered, 
which, of course, would mean a much higher efficiency for the 
pump only, and this result has been obtained in pumps without 
guide blades or any complication whatever, but which are abso- 
lutely balanced axially. 

You remark that the pump you illustrated in the notice of the 
15th was not a “duplex pump.” We would, however, point out 
to you that it is more than this, being in reality a quadruple pump, 
having four discs of single inlet‘form, two dis right and two 
left, and which, as we said before, can never be axially balanced, 
at any rate without further devices. - 

We do not at all object to Messrs, Sulzer being credited with 
75 per cent. if such an efficiency has been registered by an inde- 
pendent trial, but of this we have at present no information. 

You have curiously misread the efficiencies of our pumps as we 
publish them in our book. You say we give 40 to 45 per cent. on 


2h metres. These results are not of our pumps at all, but those 
of other makers, given to — with our own, and upon readi 
the figures correctly you will see that the pumps we put in to 
replace these give an average efficiency of over 65 per cent. 

e hardly think it fair to say that we are angry because we 
directed attention to a statement that is inaccurate, 

_ J, AND Gwyynz, Limirep, 

81, Cannon-street, London, E.C., April 10th, 


JOY’S ASSISTANT CYLINDER. 


Sm,—I think justice was hardly done to Mr. Joy's paper at the 
recent meetings of the Institution of Naval Architects, ang 
indeed, that Mr. Joy in his paper does not do justice to his own 
invention, I therefore wish to draw your attention to the follow. 
ing points :— 

t is convenient, for many reasons, in a set of triple engines to 
have the valve motion of all three exactly the came size, The 

wer required to drive each of the three valves is, I believe 
invariably different, and the particular valve which requires the 
most power frequently leads to much trouble in connection with 
its valve gear. 

To put the matter right, under the present system of designi 
these engines, all three valve motions frequently require materially 
strengthening in all the details, or, if this is unnecessary, some of 
these gears have been made unnecessarily strong ; it therefore 
appears to me that the use of Joy’s assistant cylinder does not 
een increase the total weight, but renders a reduction 
possible. 

One of the first duties of a designer is to transmit his loads, and 
particularly alternating loads, from one point to another as directly 
as possible, and, if practicable, to avoid passing it through working 
parts. In one ordinary valve motion there are no less than eleven 
working parts brought into use in transmitting the power from the 
crank shaft to the valve, and in this large number I have not 
included either the stern gear or the reversing shaft bearings, 

In the last engine to which I have fitted Joy’s assistant cylinder, 
which has its valve placed at the back of the cylinder, there are no 
less than fifteen working parts, exclusive of the stern gear, &c, 

In both the preceding cases many of these working parts require 
very carefully adjusting, because the rods of which they form 
part are in pairs, and must therefore be exactly the same length. 

It is, I think, somewhat remarkable that the ordinary well. 
designed link motion should have established as satisfactory a 
reputation as it has ; because I imagine that the very smooth link 
bars, with an equally smooth sliding block on them, both well 
oiled, are, per se, about the worst ——- combination for trans. 
mitting the load in the desired direction when the links are at 
their extreme 

It is true Mr. Joy’s method of driving the valve introduces a new 
part, and that the introduction of a new part is undesirable ; but, 
on the other hand, it is very simple, and practically does the whole 
of the work, and such small cylinders give very little trouble, and 
sg requiring repairs can be easily carried ashore and put in the 


e. 
The most striking feature in Mr. Joy’s method is, that the work. 
ing load is transmitted direct without passing through one working 
part, and thereby reducing the load, repairs, and oil, on at least 
eleven working 

I am aware that these remarks will not carry weight with some 
of my friends, but I know they will be well received by those who 
have had trouble with valves, say, 5ft. square, with a considerable 
pressure on the backs of them. 

I have fitted several assistant cylinders with most satisfactory 
results ; in one set of small mangeet noisy engines it was not 
possible to alter the valve-gear, as a last resort I fitted one of 
these cylinders, and was amply rewarded. 

62, Within, 

London, E.C., April 12th, 


NON-FLAMMABLE WOOD. 


Sin,—In a recent issue of THe ENcineer there appeared a 
paragraph speaking disparagingly of non-flammable wood, and 
stating that such material is still in an experimental condition and 
therefore not yet practical. 

As this is entirely contrary to the facts, will you allow me as the 
contractor who originally submitted non-flammable wood to H.M. 
Admiralty, the privilege of your columns to state the facts ! 

For upwards of five years non-flammable wood has been in 
continued use in the United States navy for the bulkheads, decks, 

itions, boarding, joinery, and cabin furniture of ships of war 
of that nation, the total number of which is at the present writing 
92, and during the past few months contracts for fourteen new 
warships given out by that Government specify that all the wood 
therein must be non-flammable wood. These ships have been built 
in various shipyards from Maine to California, and many hundreds 
of carpenters, joiners, painters, and woodworkers generally have 
had to work, paint, polish, and handle non-flammable wood in 
order to work the same up into various articles required in the 
ships. In addition to this proof that the material is practical and 
satisfactory, I would mention that the building laws of Greater 
New York make the use of non-flammable wood er poe in all 
buildings above a certain height. As you can well understand, 
these two widely-separated governmental endorsements and employ- 
ments could not possibly have happened if the wood were a mere 
experiment. As additional evidence is the fact that there are 
many of the finest buildings in New York City now fitted with this 
material throughout. It is clear, therefore, that in the United 
States at least non-flammable wood is not an experiment but an 
established industry, both on land and at sea. 

Now it is quite true that in this country difficulty has been 
experienced in the practical use of the wood by shipbuilders and 
workmen engaged in working the same into joinery and fitments 
for certain of H.M. ships in course of construction, They have 
complained that some of the wood corrodes metals, peels off paint, 
and absorbs moisture. They do not state that these defects exist 
in all the wood, but that it occurs in some of the wood. Of the 
hundreds of instances where these defects have never appeared the 
public hear nothing, but the few cases where they have appeared 
they have been paraded as though such features were inseparable 
from non-flammable wood, : 

Now there is nonecessity whatever for any such defects occurring 
in non-flammable wood, and whenever they do occur it is conclusive 
proof that the company’s directions for the handling and working 
of the wood have not Aah complied with, 

As everyone knows, all wood, being porous, absorbs moisture when 
exposed unpainted to damp weather. This absorption is naturally 
greater in kiln-dried wood, and if painted, varnished, or polished 
whilst containing internal moisture, troublesome after-effects occur. 
In the case of ordinary wood these defects manifest themselves in 
the well-known shrinking and splitting of the wood. In the case 
of non-flammable wood, which is a kiln-dried wood, the effects are 
totally different. Such wood is singularly free from shrinking or 
splitting, but the-interior moisture in coming out forces off the 

int in places, and dissolves the surface crystals, creating tiny 

ds of water on the surface, and at the same time setting up 
slight electrical action at the point of contact with brass and 
copper nails and screws—but not with any other metals. If the 
wood is dry this never occurs, This is the reason why some of the 
non-flammable wood—only a small proportion— shows these 
characteristics, whilst the great majority of the non-flammable 
wood in use, having been dry when painted, is free from them. 

Naturally. one asks, Can these occasional happenings be pre- 
vented! The answer is emphatically, Yes, and the method is, 
deal with non-flammable wood as one would deal with any ordinary 
kiln-dried wood, viz., make sure that all the interior moisture 1s 
removed before the non-flammable wood is covered with paint, 
polish, or varnish, 

In American shipyards, when the wood is received from the 


Frep, Epwanbs, 
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ing © ny, it is stored in a dry enclosure until wanted for 
up into the various articles, the same are 
in a finishing kiln, the joinery shop and the polish- 
ing shop. immediately before the paint, polish, or varnish, as the 
106 may be, is applied. Simple and satisfactory as these pre- 
eetso0s to make sure that there is no internal moisture have been 
tad their enforcement in this country has been a matter of the 
Saoat difficulty in several of the a The foremen and 
orkmen have resented the departure from the old open shed and 
a time-honoured metheds to ordinary wood. If you 
have ever had experience with British workmen you will appreciate 
the difficulty of affecting a change, however slight, in their grooves 
of work, and you will thavelore understand the hostility that 
eets every innovation, especially if such innovation involves extra 
trouble and care. The workmen of the company who manufacture 
non-flammable wood into finished articles never have any difficulty 
in handling and working the wood practically, the proof of which 
. found in the wood supplied to the British Museum, Crystal 
Palace Wyndham’s Theatre, Kensington Museum, and many less 
widely-known places in this country. | now upwards of two years 
since, which wood is absolutely undistinguishable from ordinary 
Sean until one tries to burn it. ; 

In order that you may have a practical proof of non-flammable 
wood, I have taken the liberty of forwarding | 9p a painted non- 
flammable wood board, containing nails and screws of brass, 
copper, and iron, This board has been in an unheated shed on 
the river all the winter, and you will see that the paint is as sound 
and the nails as bright as if the wood was ordinary wood. I hope 

‘ou will be good enough to retain this board indefinitely, and 
subject it to changes of temperature, moisture, and any other 
tests you please. : 

I have taken this special trouble because whilst I realise that it 
is only natural for daily papers to make mistakes on technical 
matters, the case becomes different when a journal like THE 
ENGINEER gives currency to incorrect notions affecting an industry 
so important and of such benefit to the public as the industry of 
supplying wood that will not catch fire and spread flame. 

Army and Epwin MARSHALL Fox. 

Victoria-street, 8.W., April 12th. 


THE CORROSION OF WATER-TUBE BOILERS. 


$in,—I have read with much interest your leader on this subject. 
Twelve years ago, as you will see from the report enclosed of 
Prof. J, A. Wanklyn, dated 26th March, 1839, I discovered a process 
for preventing corrosion in steam boilers fed with sea water. | sent 
this report to every shipbuilder and owner in the United Kingdom, 
including the Admiralty, but no one favoured me with a reply, and 
J naturally concluded that the subject was unworthy of notice. I 
see, however, from your article, that no progress has been made 
since that date, and it seems to me astounding that the report of 
such a well-known scientific chemist was allowed to pass unnoticed, 
vially on the subject which you term a “plague.” As you 
will see from the official report of the Belgian Government and the 
Municipality of Ostend, which I send you herewith, the installation 
I put up last July to filter and sterilise the whole water supply was 
accepted unanimously, and a similar plant has been ordered, mak- 
ing up the total quantity of water filtered and sterilised 
to 2,500,000 gallons per day ; and although I made no 
special point of preventing corrosion, it will be seen from the 
scientific report that the treated water was not responsible for the 
corroded valve, and that the power of corrosion was reduced two- 
thirds. This Belgian report, made by the marine engineer of the 
steam-boat service, concords absolutely with that of Prof. Wanklyn, 
of twelve years ago. It is a singular fact that British shipowners 
ignored this report of one of the most competent chemists of the 
kingdom, and allowed an engineer of the Belgian marine to teach 
them how to get quit of the plague from which they have been 
suffering for years. ANDREW HowatTson. 
88, Avenue de Neuilly, Neuilly, Paris, 
April 10th, 


OPENSHAW ARMOUR PLATE. 


Messievrs,—Veuillez nous permettre de vous presenter, au 
sujet de l’essai de plaque relaté dans |'ENGINEER du 12 courant, 
page 377, l’observation suivante. 

Sans contester l’excellence de la plaque d'Openshaw Works, 
essay¢e le 21 Fevrier dernier avec des obus de 6 pouces Holtzer, il 
nous semble qu'il eut été correct d’indiquer aussi l'age de ces 
projectiles, car il y a douze ans au moins qu'ils ont été fabriqués ; & 
une époque ot les plaques & face cémentée et rempi¢, genre 
Harvey, n'étaient pas encore inventées, 

Or les perfectionnements de nos projectiles, ayant suivi de pres, 
ceux qui ont été apportés aux plaques, il en résulte que des essais, 
comme celui que nous reproduisez, ne peuvent qu'induire en erreur 
vos lecteurs, sur la situation vraie et actuelle des choses, si ils ne 
sont pas accompagnés de |’observation que nous avons |’honneur 
de soumettre. 

Veuillez agréer, M. Messieurs, l’'assurance de notre consideration 
distinguée. P. Pon Jacos Hourzer Ev Cre. 

Aciéries et Unieux (Loire) le (H, A. BRUsTLEIN. ) 

Avril. 

[It is to be remarked that there is no reflection on the quality of 
the plate in the above letter. ‘The plate was tested and accepted 
officially, so that its efficiency is not in question. At the same 
time it may be interesting to know, accepting Messrs. Holtzer’s 
statement, why modern projectiles are not used against modern 
armour /—Ep, THe E.] 


THE LITIGATION UNDER MR, CHAMBERLAIN’S WORKMEN'S 
COMPENSATION ACT. 

Sin,—In protesting against this Act during its e through 
Parliament in 1897 on that the Act involve farther 
State regulation of contracts, was incomplete in scope, was admit- 
tedly experimental and socialistic in tendency, and based on such 
unsound principles that litigation must ensue, this ue stood 
almost alone, The current issue of the Government's Labour 
Statistics Gazette provides an elequent comment on the reasonable- 
hess of our o ition. The only legal cases affecting labour the 
(uzelte has this month recorded are those brought during March 
under this particular Act, twelve being selected as of typical 
interest. There has surely been no Act more fruitful in litigation. 
It is legislation of this class which has given rise to the difficulties 
at the Law Courts of the judges having more work than they can 
satisfactorily cope with, W. J, SHAXBY, 

Liberty and Property Defence League, 

7, Victoria-street, 8.W., April 17th. 


WORKS OUT OF LONDON, 


Sin,—The advantages ‘set forth by some of our public men 
advising the removal of manufacturing firms- into the country 
from congested districts cannot be overestimated. 

The Dunstable Town Council, of which I am privileged to be a 
member, have decided to collect information for the use of firms 
moving into the country, and an application to the courteous 
Town Clerk Would not fail to receive attention. 

Dunstable is only thirty-three miles from London, and is in close 
proximity to three central lines of railway. It is exceptionally 
healthy, house rent is cheap, and it has good educational advan- 

es. Moreover, land, at a very low price, can be procured close 
to and adjoining the railway. 

The advantages offered would doubtless prove most beneficial 
both to employer and employed, and would benefit the pine 
nity at large, JAMES FIELD, 

igh-street, Dunstable, Beds., April 16th. 


CONTINENTAL NOTES. 


THE semi-official Pester Lloyd furnishes some interesting infor- 
mation on the subject of a trans-European canal, the idea of which 
is ascribed to the German Emperor. The proposed canal joining 
Stettin on the Oder to the port of Fiume, situated in the Quarnero 
Bay on the Adriatic, would, so to speak, cut the Continent in two, 
by a line running practically from north to south. The length of 
the proposed great waterway is given at 2240 kilometres, which 
would be longer than any existing canal. In reality, however, 
there would be only 485 Beir d to be excavated, as already 
existing waterways would be utilised throughout four-fifths of the 
entire distance. From Stettin to Kosel, in Silesia, and as far as 
Oderberg, the course of the Oder would be followed, Then the 
canal would run to Komond on the Danube, follow the Save from 
Hukovar to Sissek and the Kuepa to Karlstadt. From the last 
point to the port of Fiume the new canal would be of easy con- 
struction, save a short stretch near the Julien Alps, 

Tue Turkish Government has decided upon the construction of 
a telegraph system between Bassora and Arabia, a distance of 627 
miles, 


The new line would follow the borders of the Red Sea, 
The scheme provides for the renewing of the cable between Galata 
and Stamboul, 

THE Russian Minister of Ways of Communications has at present 
under consideration two important railway projects, one, the con- 
struction of a line between Fachkent and Pekin—a distance of 
6000 kiloms.; the second, a line from Kiatchka to Pekin—a dis- 
tance of 1500 kiloms. 

Tue French Colonial Board of Public Works has approved of a 
we or for the construction of a railway from Tourane to Hué in 

ndo-China, at an estimated expenditure of £716,000. 

Upwarps of 280 locomotives of the Koumanian State Railways 
have been transformed in the State workshops and modified for 
the consumption of liquid fuel. It is stated that the results 
obtained by raw petroleum are excellent, and that seventy more 
engines are to be transformed in this way. Experiments are at 
present being made on one of the State lines with lignite saturated 
with petroleum. 

A PROPOSAL is at present under’consideration for the introduction 
of electric traction on the railways of the west coast of Sweden. A 
selection of the various large watercourses in the district, many of 
which are capable of producing 2000 to 3000 horse-power, would 
be made for the development of electric energy. 

A proJect has been submitted by Apolloni Brothers, Rome, 
with application for concession to the Italian Minister of Public 
Works for a derivation of water of 3500 cubic metres per minute 
from the Fiora River, in the district of Montalto de Castro. With 
a head of water of 40 metres, a force of 1800 calculated horse- 
power would be obtained, which would be utilised for the develop- 
ment of electric current for the use of the Viterbo-Toscanella- 
Corneto Railway. 2 

AN extensive coal basin, comprising about 23,000 acres, has been 
recently discovered in Holland. The Dutch Government propose 
to reserve 10,000 acres for exploitation by the State, the remainder 
—13,000 acres—will be ceded in private concessions, 

Tue use of electric traction on Italian railways is making 
notable progress. The Lecco-Soudrio and Colico-Uhiavena line, 
which is 110 kiloms, long, is now worked by electricity, Both 
passenger and goods trains are run over this line—the latter with a 
load of 250 tons. The Milan and Monza line is worked by 
accumulator iages. The Bologna and Modene, and Modene 
and Felice railways will shortly be converted into electric lines. 

Tue Municipal Council of Treignac, department of Corréze, 
France, has approved of a project for the electric lighting of the 
town. A cascade with a fall of 12 metres, situated on the Vézere 
River, about eight kilometres from the town, will furnish the motive J 
power. The concession, which is for a period of thirty years, has 
been ceded to M. Lhereux, of Brive. Current will be supplied at 
the rate of 30f. annually per lamp of 16 candle-power for private 
lighting, and 15f. for public lighting. The works of the power 
station are to be d i diately. The town of Seilhac, 
in the same department, has concluded a similar agreement with 
the same concessionaire, 

THE engineers, A. Baldassare and L. Coglia, of Naples, have 
submitted a project to the Italian Minister of Public Works with 
an application fur concession of a catchment of water of 200 litres 
per second from the Agata River, for the development of electric 
current for the lighting of the town of Reggio Calabria. The 
head of water would be 145 metres, giving a force of 386 calcu- 
lated horse-power. The generating station would be situated in 
the Commune of Cordeto, which is situated about eight miles from 
Reggio Calabria. 

THE Anthony-Pollok competition, according a prize of 100,0008. 
for the best project for obviating the danger of collisions at sea 
and diminishing their consequences, having given no result last 
year, will be re-opened this year at Havre. 


THE INSTITUTION. OF JUNIOR ENGINEERS. 


Art the meeting of this Institution held at the Westminster 
Palace Hotel on April 12th, the chairman, Mr. Percival Marshall, 
presiding, a paper on Iron-lined Tunnelling Construction,” was 
read by Mr. A. Woodroffe Manton, M. Inst. C.E., Member. There 
was a large attendance, 

Introducing the subject, the author made reference to the visits 
which the members had paid to the works of the Central London 
Railway, and to the City and South London Railway. Northern 
Extension Works, and also alluded to other shield-driven tunnels 
which bad been constructed in England and on the Continent 
previously to those. The general details of the Greathead shields 
were described, likewise modifications to increase the rate of 

rogress of the work. Special types of tunnelling shields were 
dealt with, the most economical design of the shield chambers, 
both initial and terminal, being discussed. 

In this connection the ingenious hooded shield, invented by Mr. 
Dalrymple Hay and used on the Waterloo and City Railway, was 
introduced, Plant for air compressing—for ventilating, grouting, 
and shield advance—winding, pumping, lighting, and traction, was 
described, and particulars given of the speed of tunnelling which 
had been attained. Boring or excavating machines, as used in 
conjunction with a shield, were referred to and illustrated, the 
most successful being Thomson’s bucket-ladder machine, which 
had been employed in the construction of the Central London 
Railway. Proposed designs for rotary and chain-cutter boring 
machines were shown, and their relative advantag idered. 
Illustrations of special gon for the driving of iron-lined tunnels 
were exhibited, and the author indicated the conditions under 
which each design would probably give the best results. A discus- 
sion followed the reading of the paper, and a vote of thanks was 
accorded the author. 

On the following afternoon, _ 13th, the paper was supple- 
mented by a visit to the Great Northern and City Railway works, 
through the courtesy of the engineers, Sir Douglas Fox and 
Partners, and of the contractors, 8. Pearson and Son. Mr. B. 
Everett and other gentlemen showed the members over. The 
surface machinery was first seen, and the system of removing the 
excavated material explained. Raised from the shaft at Poole- 
street, New North- , itis taken away via the Regent’s Canal, 
and used for filling up an old Kast London Waterworks reservoir, 
situated in Victoria Park, ‘The line runs from Moorgate-street to 
Finsbury Park, and consists of 54 miles of double tunnelling. The 
party walked to the working face, where they were shown the 
shield under actual driving conditions, a gang of workmen having 


been specially kept to go through all the various operations for the 


members’ benefit. The outside diameter of the shield is 17ft. 44in., 
and to drive it forward it is fitted with sixteen hydraulic rams, each 
Zin, diameter, the working pressure being two tons per square inch. 
It is expectéd that the tunnelling will be completed by September 
next. Before the members dispersed their cordial thanks were 
expressed for the exceptional facilities which had been extended 
to them for the inspection of this interesting work, 


TRAMWAY AND LIGHT RAILWAY OFFICIALS AT 
SHEFFIELD. 


On the 16th instant the newly-formed Northern and Midland 
Counties’ Association of Tramway and Light Railway Officials held 
its inaugural meeting in Sheffield. Close upon a hundred members 
and friends attended at the Town Hall at eleven o'clock, when the 
Lord Mayor, Alderman John Eaton, extended a hearty welcome, 
and hoped the association would have a successful career. At the 
business meeting which followed, Mr. Wharam, general manager 
of the Leeds Corporation Tramways, was appointed president, and 
Mr. Henry Nozley, general manager of the Burnley Corporation 
Tramways, was elected honorary secretary. Mr. A. L. C. Fell, 
general manager of the Sheffield Corporation tramways, read a 
paper dealing with the principal points of the Sheffield overhead 
electric traction tramway system. Mr. Fell was thanked for his 
paper, discussion of which was adjourned until the next meeting 
to be held in Leeds. 

Later in the day the visitors were conveyed to the Hecla and 
East Hecla Works of Hadfield’s Steel Foundry Company. Special 
attention was given to those de ments which are devoted to the 
manufacture of tramway material specialities, particularly in points 
and crossings. A large amount of work is at present proceeding 
in these shops for various Corporations throughout the kingdom. 
The company has devoted special attention to this branch of in- 
dustry. Manganese steel, of which Mr. Hadfield is patentee, is 
being largely adopted in America as well as in England for track 
work, especially such parts as crossings, which are subjected to 
extreme strain. The visitors were greatly interested in a patent 
point, of which one feature is that it can be easily converted with- 
out interfereace with the traffic from a movable into an automatic 
point, and vice versd. Recently the company has given close 
attention to the construction of ‘‘lay outs”—-that is, the bending 
of the rails and the fitting of the points and crossings complete, 
ready for fixing permanently in the streets. A number of “lay- 
outs” were exhibited, and the visitors were generally agreed that 
there was much advantage in having the work done at the makers, 
thus avoiding the inconvenience and delay of carrying it on in the 
midst of public traffic. 

In the crushing machinery department the gyratory crusher was 
practically demonstrated. The Hadfield and Jack reciprocating 
crusher is formed of a steel frame and minimises the risk of 
breakages, and it is claimed that the cost of maintenance is thus 
reduced toa minimum. The visitors had an opportunity of seeing 
an enormous quantity of shot and shell in course of completion for 
the Government. The Lord Mayor of Sheftield fired a 4in, cast- 
steel projectile against a steel armour plate, the shell passing 
— prot the plate and being embedded in the earth banking 

yond, 

Among the visitors to the Hecla Works was a deputation from 
the Corporation of Bournemouth, which is about to spend £250,000 
in providing tramways in the borough and the new districts to be 
added next November. The roads in Bournemouth are principally 
macadam, and the introduction of tramways will necessitate to a 
large extent the introduction of wood or other pavement. - The 
special object of the deputation, which has already visited London, 
Southport, Liverpool, and Manchester, is to discover and report 
on the most suitable road material. Several sections of the 
Sheffield tramway system have been inspected during the week 
and full inquiries made as to the relative merits of hard and soft 
wood blocks. Bournemouth, it is understood, has decided to adopt 
the overhead traction system similar to that now in successful 
operation in Sheffield. 


TRADE AND BUSINESS ANNCUNCEMENTS 


Mr. SypNEY StrakKerR, Assoc. M. Inst. C.E., has removed to 
No. 9, Bush-lane, Cannon-strest, E.C. 

THORNTON N. Motitey Company (Incorporated), New York, 
inform us that they have arranged to place their London interests 
in the hands of Messrs. Bolling and Lowe, of 2, Laurence Pountney- 
hill, E.C. 

Mr. Ernest Scortr, M.L.E.E., A.M.1.C.E., has taken 
up the position of engineer and manager (United Kingdom, 
Colonies, and Egypt) to The International Electric Company, of 
Liége, the London offices being at Clun House, Surrey-street, 
Strand, W.C. 

Tue Atlas Engineering Company has appointed Mr. H. E. 
Montgomery, A.M.I.C.E., 113, Cannon-street, London, E.C., to be 
its representative in London and district, and Mr. 'T. L. Davidson, 
49, Jamaica-street, Glasgow, to rep t it in Scot 


THE Blackman Ventilating Company, Limited, inform us that 
it has now acquired from Mr. James Keith, C.E., his business 
as heating engineer. The company will now be James Keith and 
Blackman Company, Limited. 

Witiiam Jacks AND Co. intimate that they have assumed as 

tner in their London business Mr. John Gray Buchanan, who 
for the past seven years acted as their manager there. They 
ask us to note that on and after the 22nd inst. their address will 
be 49, Leadenhall-street, E.C. 


Navat EnGrnecer following 
have been made at the Admiralty :—Fleet engineer: R. S. Nor- 

te, to the Magdala. Chief engineers: W. P. Chapman, to the 

‘amar, additional for charge of machinery of the Wivern, and 
for general duties in Reserve at Hongkong ;, W. D. Chope, to the . 
Vivid for the Forth; C. Laughton, to the Pembroke for the 
Pegasus. ~ Engineers: A. Brown, to the Camperdown; A. H. 
Carlisle, tothe Mars ; E. C. Smith, to the Parfleur. 


GLascow AND RerusE Destructor CLINKER.—Last week, on 
the invitation of the Cleansing Committee of the Glasgow Corpora- 
tion, a large company visited the refuse despatch works, Charles- 
street, St. Rollox, Gl w, to see started the clinker-crushing and 
screening machinery which has recently been erected there. All 
the refuse collected throughout Glasgow during the night is now 
mechanically treated, and is either cremated or despatched by rail 
to the country by the following morning. As the result of the 
cremation there is a residuum of about 30 per cent of clinker. As 
it has been subjected to a heat of from 1700 to 2000 degrees, it is 
perfectly innocuous. Before 1896 it was not considered of any 
value, and was trucked off to be got rid of at the Corporation tips, 
in the country. In that year, however, an attempt was made to 
dispose of the clinker = breaking it so as to suitable for 
concreting purposes. experiment proved so successful that 
mechanical breakers = introduced at all the works, 
and the sales had inc rapidly. In 1896-97 2133 tons were 
sold, realising £242. In 1899-1900 the sale was 9184 tons, making 
£1089. During the current year a still further increase was shown. 
But to meet the requirements of customers,-they-have now erected 
screening machinery, which enables the department to produce the 
clinker in five different sizes, viz.:—Sand through }in. ring, and 
clinker through jin., ljin., 1jin., and 2in. —~— By this means 
the clinker is thoroughly cleaned, and bei arder and lighter 
than broken bricks or other material, it is admirably ada for 
making concrete. A straining test of 410 1b. per square inch has . 
been applied with satisfactory results. 
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RADIAL DRILLING MACHINE 


BRITANNIA COMPANY, COLCHESTER, ENG'NEERS 


RADIAL DRILLING MACHINE. 


Iv the radial drilling machine illustrated above the arm | 
revolves through an entire circle, and has a rise and fall of | 
16in. The maximum effective radius is 4ft.6in. The spindle | 
is of steel, 24in. diameter, and has self-acting feed of 12}in. 
The machine drills up to 2in. diameter out of the solid, and 
bores up to 10in. diameter It will admit work 3ft. 7in. from 
top of base, and 5ft.10in. from ground to spindle. At right 
angles to the base a tilting table is arranged having lateral 
adjustment. This is a very handy adjunct, enabling holes to 
be drilled at any angle. The driving cone has four speeds 
3in. wide, the largest cone 12in. diameter, the smallest 44in. 
The gearing is jin. pitch, = wide on face. The machine 
has been constructed by the Britannia Company, of Colchester. 


FLEXIBLE LEATHER FILLET. 


THE accompanying i!lustration represents the application 
to the making of patterns of a flexible leather fillet. The 
object of this ingenious invention—which is made by the Ben- 
skin Manufacturing Company, Limited, the sole agent in this 
country being Mr. Wilmot North, of Rodley-lane, Sheffield 
—is to provide a quick and satisfactory means of filling up 
angles in patterns, and it appears to us likely to fulfil this 
intention. The fillet is made of leather, so shaped that it has 
one flat surface, the sides of which are cut to feather edges, 


and an angle formed by the two other sides, which are con- 
vex in shape. The cut shows fillets before and after being 
put on the pattern, and the application is extremely simple, 
it being only necessary to apply glue and rub the fillet in with 
the finger. The leather being flexible, it can be made, of 
course, to follow any curve, and when the fillet has been 
glued and rubbed well “‘ home” we have found it impossible 
to detect any junction line. We are informed that castings 
come away clean and show no signs of it. Ready cut wood 
fillets are also supplied by the same firm, but tkese, of course, 
can only be employed for straight work. 


AppITIONAL electric tramway routes in Glasgow are now 
ready for mony 2 Practically the conversion of the whole of the 
tramways from horse to election traction is now complete, and as 
soon as the Pinkston power station is ready, all the cars will be 
propelled electrically, 


GENOA AND MARSEILLES. 


Just now, when the ruin of Marseilles by its working popu- 
lation seems to have been within measurable distance, it is of 
interest to consider the claims and position of its great 
rival, Genoa. Marseilles occupies, for the moment, the 
position of the first port of the Mediterranean. How much 
longer will she continue to maintain that maritime pre- 
eminence? Some time previously to the commencement of 
the Simplon Tunnel, which took place in the latter part of 
1898, the effect of the proposed new route upon the future 
trade of Marseilles became a matter of serious and earnest 
consideration for our near neighbours. We placed our 
readers then au courant with all the facts and particulars of 
the subject, and, for reasons which we think will fully justify 
us, again invite their attention to it. While acknowledging 
the powerful factor that the tunnel will prove in an 
antagonistic sense to the commerce of Marseilles, no further 
reference to it is now necessary. Suffice it to say that all 
the deliberations, discussions, and meetings of the French 
authorities, chambers of commerce, and other influential 
bodies, have resulted in nothing being done. No measures 
have been taken to forward or thoroughly investigate the 
validity and practicability of the scheme which was sub- 
mitted as qualified to reduce at any rate the magnitude of 
the threatened evil. In the meantime, what are the Genoese 
doing? Are they equally apathetic and blind to their own 
interests? It may be stated at once that this international 
question is by no means indifferent to ourselves. We doa 
very large trade with Genoa, of which further details will be 
given, as they will be of much interest. In many descrip- 
tions of commodities, such as coal, we export more to the 
capital of the old Republic than all the other exporters put 
together. Ifit is fated that a part of our trade should be 
diverted from Marseilles, it is satisfactory to know that it 
will fall into hands friendly to us. 

It is not only as a great shipping centre, but as a great town 
which has very considerably increased of late years, and is 
steadily augmenting its population, that Genoa is developing 
strongly in advance. The present number of residents, 
together with a floating contingent of some twelve thousand, 
bring up the grand total to over a quarter of a million. 
It is proposed to spend £2,000,000 on the improvement 
of the port, including an extension of the quay room, 
which for some years past been inadequate to the 
demands made upon it. A Government Commission, 
appointed to report upon the undertaking, has suggested that 
under certain conditions a mixed Board should be formed to 
take over the administration of the port for sixty years, and 
carry out the new works. There is evidently some correla- 
tion between this suggestion and the method proposed for 
dealing with the present state of the Port of London. It must 
be borne in mind that the building of steamships in Italy is 
promoted in a manner that is not usual in other countries, 
By the Shipping Bounties Act, passed in 1896, the sum 
payable amounted in the last financial year to £430,000. 
It is calcwated that at the current rate of increase 
the bounties payable at the end of another five years will 
exceed a million sterling. This liability is far greater than 
what was anticipated when the Bounties Act was obtained. 


| The Act has still some six years to run, and at its expiration 


it is proposed to limit theannual disbursement to a maxim 

of £400,000. No doubt the shipbuilding communities will 
make hay while the sun shines, ‘ 

Genoa possesses upon a large scale its own shipbyila; 
yards, locomotive steel Recent 
the most important of the first of these establishments ps 
prise new slips, upon which five vessels of a length up to 800Kt. 
can be laid down. Considerable additions have been made to 
the plant and machinery, including some of the largest ra 
in the world, and electricity is employed as the chief motive 
power. At the engine works—where at the present time ; 
number of locomotives are —s constructed both for forej : 
and Italian railways—most of the latest tools are of American 
design and manufacture. The steel works have ben very 
busy for some time, and have doubled the capacity of then 
former plant. If we add to these signs of the growth ang 
importance of the “~ that its customs receipts in the year 
1899 may be reckoned at about 40 per cent. of the total fc, 
the whole of Italy, there is no exaggeration in the statement 
that Genoa is making rapid strides towards becoming the 
chief port of the Mediterranean. 

The chief import of the place is coal, and it receives mere 
of this British export than any other existing foreign port 
The last annual return furnished a total of 24 million tone 
Formerly English vessels had enjoyed a monopoly of landing 
coals at Genoa, but the unavoidable abrogation of this priyj. 
lege was neither unexpected nor to any appreciable extent 
detrimental. A certain quantity of English coal is now cop. 
veyed to the port in foreign bottoms. During the same 
financial period our exports of machinery amounted to 
nearly a thousand tons more than the united contributions 
of America, Germany, and France. Our Asiatic and other 
oF goeery supply their full share of cereals, raw cotton 

ides, and vegetable fibre. With regard to timber, our own 
business is but small. Australian timber is very highly 
esteemed, both for its excellent qualities and its large scant. 
lings. Unfortunately, the heavy expenses of freight and 
transit render its price prohibitive. The same remark 
applies to Canadian pine, and renders it unable to compete 
with the pitch pines. On the other hand, the spruce from 
Canada could compete successfully with the Hungarian and 
Norwegian woods, if it were only sawn and cut to sizes and 
measurements which would meet the exigencies of local 
requirements. This is just another instance of the obstinate 
perversity with which some merchants and traders continue, 
regardless of all warning, to export their goods in a condition 
which renders them little better than useless to the people 
for whom they are intended. It is exactly here where our 
foreign rivals step in. They manufacture not for the home, 
peer for the different markets in which their goods are to be 
sold. 

The crucial test of the amount of trade carried on in a 
maritime port does not consist in the number of vessels 
moored along its quays, nor in their freight capacity—that is, 
in their tonnage. It depends absolutely upon the quantity 
or tons of merchandise loaded and unloaded therein ; or, in 
other words, upon the imports and exports. A comparison 
between the two great ports under consideration constitutes 
a valuable and interesting proof of the statement. In the 

t year, in round numbers, 13,000 vessels entered the 

rbour of Genoa, while during the same period 18,000 cat 
anchor at Marseilles. The result is the rather important 
balance of 5000 ships to the credit of the French port. The 
difference in the tonnage of these two classes of vessels was 
also very considerable, and amounted to rather more than 
34 million tons in favour of Marseilles. But if we apply the 
test to these figures, the disparity between them beccmes 
seriously diminished. The larger number of ships entering 
Marseilles, carried inwards and outwards 5,864,467 tons ot 
merchandise, and the smaller fleet voyaging to Genoa 
transported, under the same conditions, 5,354,480 tons. 
There was thus an actual balance against the Italian station 
of only 509,987 tons. It will be admitted that this com- 
paratively small difference is very much less than what 
might have been anticipated from the greater number and 
tonnage of the vessels trading to and from Marseilles. 

A brief mention of one or two more points will further 
accentuate the relative position of the two great shipping 
centres. In the year 1898 the returns for Marseilles showed 
an excess over those for Genoa of 668,516 tons. It has been 
mentioned that in the following year these figures were 
reduced to 509,987 tons. The difference of 158,529 tons 
represents, therefore, an item on the credit side to Genoa. 
According to the statistics of 1898 to 1899, the increase of 
the maritime traffic of the port of Genoa amounted to 
397,350 tons, while 240,000 represented that of Marseilles. 
It should be noticed that the progress of the Italian port has 
not been of an intermittent or spasmodic character, but 
steady, regular, and pertinacious. 1t began sensibly to forge 
ahead some years ago. A stern chase is proverbiaily a long 
one, but in this instance the goal is worth the winning. If 
we take a retrospective view, it will be found that the trade 
of Marseilles during 1896 and the two following years, using 
the same standard, increased by 314,000 tons. In the same 
period Genoa surpassed this amount by over 5000 tons. It 
seems evident that the Italian port is gaining upon that of 
France. Taking advantage of the indolence of her neighbour, 
the Genoese are extending, widening, and multiplying their 
railways, so that they may all act as feeders t» their rising 
port. Since penning the present article we have noticed, in 
a recent well-known French contemporary, a statement so 
peculiarly 4 propos to our subject, that it well deserves repro- 
duction.* It is therein observed that the considerable pro- 

in the installation of the port of Genoa, since the Italian 
Constitution and the Triple Alliance, has converted that city 
into a serious rival to Marseilles. The Italian shipping 
centre is employing every means in its power to attract to its 
shores all the vessels freighted with grain coming from India, 
the ports of the Levant, the Black Sea, and even from Tunis, 
which might be supposed to be reserved for France. Especial 
attention is drawn to the returns of last year, when taken 
monthly. They are described as of a particularly disquieting 
character. In the month of January, 1900, Marseilles could 
boast only of a surplus of 300 tons. In December of the same 
year the superiority belonged to Genoa, to the tune of over 
4000 tons. 
It is extremely improbable that any efforts of France 
would be successful in arresting the maritime progress of her 
formidable rival. It is, however, quite possible for her—as 
we have. pointed out in previous articles—to adopt measures, 
with the time at her disposal, costly though they will prove, 
seriously to embarrass Italy in her bold attempt to wrest 
from the Liverpool of France her proud position of Queen of 
the Mediterranean. 


* Le Génie Civil, 16 Mars, 1901. De l'iunportution des céréales dans los 
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GEODESY*. 
By Airy, B,A., M, Inst. C.E, 

ve undertaken to give a lecture on Geodesy, and I need 
hardly say that I shall not occupy your time on details with which 
ou are all familiar. But I Sper to run through the subject so 
28 as time will allow, an to deal with some special points to 
which, in my opinion, your attention and study may be usefully 
directed. rd will commence my lecture with some remarks on 
gen that few surveyors take the trouble to ascertain the 
value of one of the divisions marked on the spirit-level of their 
instrument. And yet, without this knowledge, the surveyor 
cannot teli to what degree of accuracy he is working, for the 
bubble is rarely exactly central in its tube. Now with ordinary 
Jevels in England yyin. run of the bubble corresponds to an angle 
of tilt of the telescope of about 5 seconds. And there is a very 
useful practical rule which you will do well to commit to memory, 
yiz., that 1 second of arc is the angle subtended by about ,‘;in. at 
a mile, so that 5 seconds corresponds to }fin. at a mile, or {jin. = 
0°0156 at 10 chains. And, therefore, if the bubble is pin. out of 
the centre of its run, there will be an error in a 10-chain read of 
0-0156ft. ‘This example will show you how to compute errors 
arising from this cause. It is amg valuable not peg in 
levelling, but in all operations where a final result is obtained by a 
long series of similar observations to be of the law of 
ble errors. This law is fortunately very simple. It was first 
on igated by La Place, and is to the following effect :—If the 
aie error of a single observation be represented by + p, and 
the probable error of the sum of x similar observation be + P, 
then P = nx p. Thus, if the probable error of a certain 
observer in reading a level staff at 5 c ains distance be + 0° 005ft., 
the probable error at the end of one mile of levelling—which con- 
tains sixteen such di ducted throughout by 5-chain 
reads would be + ./ 16 x 0°005 = +4 x 0° = +0°02ft. It 
must not be thought that there is anything uncertain or hypo- 
thetical in probable errors or in the above formula ; the formula is 
just as correct as any formula in mechanics which assumes that 
certain defined conditions are always observed. 

The conclusions that may be deduced from the formula 
P = \/ x x p are most important in levelling operations, Thus, 
if it be desired to know whether it is most accurate to level a 
line by 5-chain reads or by 10-chain reads, it is certain that with 
ordinary levels the probable error of a 10-chain read is much 

er than the probable error of a 5-chain read, and it would 
probably not be far wrong to assume them at + 0°005ft. and 
+ 0'Olft. respectively. In a mile there would be sixteen of the 
5-chain reads and eight of the 10-chain reads, so the probable 
error at the end of the mile when levelled with 5-chain reads 
would be y 16 x 0°005 = 0°020, and when levelled with 10-chain 
reads would be ./ 8 x 0°01 = 2°83 x 0°01 = 0°028. The con- 
clusion is that it is most accurate to level by 5-chain reads, and 
it may be laid down as a general rule that reads of a moderate 
length will give a more accurate final result than reads of an 
extreme length. Again, it is not infrequently desirable to 
determine the difference of level of two points a long distance 
apart to a high degree of accuracy. By the application of the 
rule already given a surveyor can say at once whether he can 
rely on a single line of levels to give the required degree of 
accuracy. For he will know his probable error in a 5-chain read, 
and with the known distance he can say what the probable error 
of his final result will be. If he finds that a single line of levels 
cannot be relied on to give the required accuracy, he must level 
the line more than once. And, to know how often it is 
to level the line, he must have recourse to a formula which is 
an extension of the one already given, and is to the following 
effect :—That when there are x different and independent measures 
of the same physical quantity, in every one of which the probable 
error is », the probable error of the mean of the x measures 


IH 


1 
=a Bh from which it is seen that by successive levellings of 


the line, the actual and correct result may be approximated to 
with any required ye of accuracy. In all surveying operations 
a good knowledge of physics and meteorology is very valuable. 
This is especially the case in levelling by barometer. 

Levelling by meter is not so accurate as staff-levelling, the 
chief cause of errowand uncertainty being the accidental fluctua- 
tions of the atmospheric pressure, but useful work can be done 
with it when the weather is very steady. In England the only 
reliable method of levelling with the barometer is either to use 
two barometers, leaving one to be read throughout the day at the 
point of starting for each day’s work, or to use one barometer and 
to return to the starting-point and read the barometer at the end 
of each day’s wor. With a good mountain barometer the height 
of a in can be obtained well and conveniently by reading 
the barometer and thermometer at the bottom of the hill and at a 
few points between the bottom and top, and then to return the 
same way and read again at the same points in the reverse order. 
In tropical countries, at certain times in the year, the atmospheric 
pressure is extremely steady, and this circumstance is very favour- 
able to the use of the barometer for levelling. 

But it so happens that in these countries the diurnal variation 
of the atmospheric pressure is large, the range of it during the 
day being ,';in. of mercury or more. So that for levelling with 
the barometer it would be necessary to ascertain by experiment 
the law and amount of the diurnal variation, and to apply a proper 
correction to the readings according to the time of day when they 
were taken, This diurnal variation is very interesting. It is due 
to the alternate heating and cooling of the earth’s surface and of 
the mass of air surrounding it, and is very regular in its action. 
When on the Upper Nile, a few years ago, I took bourly readings 
of the barometer for three —_ and nights continuously, and the 
results showed extremely well-defined maxima and minima, viz.:— 


Minimum ., «+ «-@t about 3.30 a.m. 
4 30 p.m. 


During this time the lowest reading was 29°52lin., and the highest 
was 29°682in. In England the diurnal variation is small, its range 
is about 0°025in., and it is wholly swallowed up by the accidental 
variations, It must be remembered that ,';in, of mercury corre- 
sponds to about 80ft. of height. 

The ascertaining of heights by means of the temperature at 
which water boils is affected by the same causes as levelling by 
barometer, as also by difficulties connected with the reading the 
thermometer to a sufficient degree of accuracy. 

For the standard levelling of countries and the establishment of 
standard bench-marks, the best method is to proceed by closed 
polygons of levelled lines. When a polygon is closed there will 
always be a closing error, far too large to be neglected, and the 
a then arises how this closing error is to be dispersed among 
the different lines of the polygon. After taking due account of 
ie nature of the ground at different parts of the polygon, the 
evels of the points forming the corners of the polygon may be 
adjusted by the method of “least squares,” which is the most 
oa and scientific method. But the labour and cost and 

elay of this method is very o and I think that the most 
practical method is to re-level the lines, or some of them, till the 
closing error is reduced to a very small thing, and then to disperse 
5 among the lines of the polygon according to the lengths of the 
ines and the coefficients due to their several characters, This can 
cosily be done, and the adjustment of the levels of the polygon can 
. Soe with quite sufficient accuracy. When the results of 
a levelling of adjacent polygons are to and, it will be necessary 
1 eedinat the levels of the first polygon. But the quantities to 
Fre will be very small, and simple methods will suffice fo- 


* An address delivered to the students of the Institutio: of 1 
Engineers, January 11th, 1901. 


I will now pass to the theodolite work and the surveying of 
countries. But before doing so I would like to urge upon the 
students the great stg 2 amounting almost to a necessity, of 
a good sound knowledge of geometrical optics. It is necessary to 
have this knowledge for the intelligent use of the telescopes, and 
especially of the telescopes used for tacheometers, of microscopes, 
sextants, and other optical instruments, and for dealing with 
——s that involve atmospheric refraction. It comes in 
perpetually. 

he only point to which I shall refer, in connection with the 
construction of ordinary theodolite, is the practice of reading the: 
circle at points opposite to one another, and I do this only because 
I think that some of the students may not clearly understand the 
reason of it. The object of it is to eliminate any error which 
would arise from the centre of rotation of the circle not being 
exactly the centre of the graduation. And the problem will be 
found investigated in elementary works on astronomy, where it is 
shown that the mean of the determinations of an eb by the two 
opposite microscopes is the true value of the angle, although the 
centre of motion does not coincide with the centre of graduation. 
To obtain the great accuracy required on’ large and important! 
triangulations, six microseopes are arra' to the azimuth 
circle, and each of these is read for every angle measured. In all 
large surveys it is necessary to begin by measuring a base line two’ 
or three miles inlength with greataccuracy. The used for the: 


Pp must be ‘constantly compared with standard bars. The. 
methods adopted in different surveys are most ingenious, and will 
be found detailed in Clarke’s “‘Geodesy,” and ‘other works. 


Perhaps the most original bar is the compensated bar invented by 
Colonel Colby, and used to measure most of the bases in the 


Indian triangulation. It isa compound: bar, designed to give a 


constant length at all temperatures, It is formed of two bars, one’ 


of iron and the other of brass, so arranged as to take ‘advantage 
of the different coefficients of expansion of these two metals. The 
two bars are united at their ends by tongues of metal, and the 
distance between two dots, one near the end of one of the tongues 
and one near the end of the other, remains invariable at all 
tem 
and by measuring the bases two or three times over, a base can be 


measured to one or two millionths of its length.‘ Incidentally I 


may mention that an accuracy of one or two millionths of the 


whole seems to be about as great a degree of accuracy as can be 


attained by human powers and human workmanship. Thus 
standard bars can be d and compared to about that di > 
bases measured to about that degree, angles measured’ to about 


that be 5 by the best theodolites, and finally weighing can be ' 


effec about that degree by balances of the highest accuracy 
and precision, 


In conducting an important’ triangulation no time or trouble | 
should be spared in measuring the dngles‘ to the highest degree of | 


accuracy. All the angles of every triangle should be measured, 
= the total error dispersed among the angles by the method of 
east 
this has been-thoroughly done the closi: 
of the survey will be extremely small. 
among the triangles, 
by the method of “least squares.” The labour and cost of this 
method is enormous, but it was faced in the Indian triangulation. 
Out of 1650 corrections to angles which were simultaneously com- 
puted, 1511 were less-than .j; second, and ‘the rest were also very 
small, It would seem that in general a sufficient degree of 
accuracy in the dispersal of the errors could be arrived at by less 
elaborate methods than that of ‘‘Jeast squares.”’ - 

The size of the triangles in a survey must depend upon the 
nature of the ground. In-flat countries the sides would not be 
more than five or six miles long, -But in.mountainous country the 
sides may be of great length. In the oe Survey the longest 
line is that from Slieve Donard to Sca Fell—111 miles. But in 
connecting the triangulation system of Spain and Algiers, the 
lines that span the Mediterranean were 170 miles long—as far as 
from London to Manchester. This remarkable operation was 
effected in 1879. The stations on the Spanish side were on 
mountains about 11,000ft. and 7000ft. high, and those on the 
Algerian side were on mountains about 4000ft. and 2000ft. 
high. The chief difficulty was to obtain a signal that would be 
clearly visible at such great distances, and when the line of vision 
would pass but a short distance over the sea. This was effected 
by conveying to the tops of the mountains a 6 horse-power steam 
engine, with a dynamo and — for oe an electric 
signal-light. All the water and fuel, as well as the instruments 
and necessary equipment of a party of surveyors for two months, 
had to be transported to the tops of the mountains mentioned 
above with the greatest difficulty. The whole was ready on 20th 
August, but by reason of haze and adverse atmospheric conditions 
it was not till 9th September that the electric lights on the 
Spanish mountains were seen from the Algerian stations. The 
appearance of the light was described as similar to that of a star 
of the first magnitude rising out of the sea. A continuous 
triangulation now extends from the Shetland Islands into Africa. 

All the measured bases of a triangulation survey must be reduced 
to the sea-level, and it is therefore necessary to know the heights 
of the stations above the sea. In countries where the heights have 
been determined by spirit-levelling these heights are of course 
adopted, but in most large countries the heights are not known, 
and it is necessary to get as good an approximation as possible by 
means of reciprocal vertical angles taken as nearly as ible at 
the same time from the two stations whose difference of height is 
required. So far as the angular measurement is concerned this 
could be determined with considerable accuracy, but unfortunately 
the effect of refraction is both and irregular. 1t varies very 
considerably according to the state of the atmosphere, and is very 
different for rays that cross the sea and for those that are inland. 
In general the refraction amounts to about one-twelfth of the con- 
tained angle, ¢.e., the angle subtended at the centre of the earth by 
the distance between the stations, and the variation or uncertainty 
of the refraction may be assumed to lie between one-tenth and one- 
twelfth of the contained angle. It may be shown that the error in 
the height corresponding to the uncertainty of the refraction varies 
as x*, where x is the distance between the stations. Therefore this 
method of determining heights is much more accurate for short 
distances than for long ones. Thus, if the computed error for a 
distance between the stations of ten miles were 2ft., the error for 
a distance of forty miles would be 16ft. x 2ft. = 32ft., and in all 
matters relating to this method of determining heights a good 
knowledge of the optical effect of refraction is very necessary. If 
h be the height in feet of the eye of a person above the sea level, 
and x be the distance in miles to the sea horizon, then, so far as the 
size of the globe is concerned, the formula h = 3x? is approximately 
correct, but when refraction is taken into account, which is, of 
course, the practical case, then 4 = nx? is the approximate 
formula. 

All the operations relating to the reduction of the observations 
on a high-c survey require considerable mathematical know- 
ledge and a certain amount of astronomical knowledge. They 
will be found very completely set out in Yolland’s ‘“ esy,” 
Clarke’s ‘‘Geodesy,” the vol ofthe “‘ Great Indian Triangula- 
tion,” and various other books, and I shall not refer further to 
them, because they refer to a special branch of Sens, and 
are not so necessary to surveyors in general as are the more rough 
and ready methods of tacheometry, and I propose now to pass 
to some remarks on tacheometers. 

Until recent times the locating of points on the earth’s surface 
with reference to one another was ted by a theodolite and a 
level. The theodolite was used in conjunction with a chain to 
determine the positions on plan, and the level to determine the 
positions vertically. The horizontal or azimuth circle of the 
theodolite alone was used. The vertical circle withs which all 
theodolites were provided was treated as an ornamental appendage, 
was very rarely used, and was generally very much out of order, 
but when it occurred to people that by means of vertical angles 


errors at different points 
ut they must be dispersed 


ratures. By careful attention to all possible causes of error, | 


squares,” so that every triangle is figurally correct. When | 


and the most accurate way of doing this is | 


not only levels but distances could be accurately measured, and 
that in consequence the chain and levelling instrument could be 
dispensed with, the vertical circle sprang into great importance. 
It was speedily found that in rough ground the distances were 
more accurately determined by the new method than by chaining 
them, and many more points were surveyed than formerly by 
reason of the comparative ease of the method. From the rapidity 
with which points are located by the modern system it has received 
the name of tacheometry. 

The simplest form of tacheometer is an ordinary theodolite with- 
out additions of any kind, the horizontal and vertical distances cf 
a staff from the telescope being obtained from the angles of eleva- 
tion or depression from the horizontal of two well-defined lines on 
the face of the staff and the known distance between them, the 
staff being held vertically. If a and 8 be the vertical angles of the 
lower and upper lines respectively, and s be the distance between 
them, then the horizontal and vertical bps of the lower line 

tana 

pectiv: and with a 
tan B — tana 
table of navural tangents these distances can be readily computed. 
This is an excellent method. No special instrument is requlred. 
The two lines on the staff can be bisected at long distances, and . 
there’is very little room for mistakes, certain amount of reduc- 
tion work is, of course, necessary. 

Since the formulz just obtained involve only the tangents of the 
vertical angles, they readily suggested Eckhold’s ommimeter, in 
which the vertical circle is dispensed with and‘a saving of reduc- 
tion work is effected by reading, not the vertical angles them- 
selves, but the tangents of the angles. This is done by fixing a 


"5 


\ 
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finely-divided scale on the upper horizontal plate of the theodolite, 
which is read by a selcecapore attached to the telescope at its axis 
of rotation and rotating with it. It will be seen from the diagram 
—Fig. 1—that the scale is tangent to the circle of rotation of the 
microscope, and the readings of the scale will be the tangents of 
the angles of elevation of the two well-defined lines on the staff. 
Thus the tangents and the differences of the tangents are read off 
the scale numerically. F : 

In the Ziegler-Hager tacheograph the tangents are read, not 
horizontally, but vertically, and the arrangement of the instru- 
ment, which is extremely skilful and ingenious, is as follows :—In 
the diagram—Fig. 2—let.O be the axis of rotation of the telescope, 
and mx a vertical scale graduated in divisions, of which O  con- 


tains one hundred. Let p be a well-defined zero division on the 
staff, which is held vertically at B, and suppose that the staff 1s 
graduated in centimetres. Direct the telescope to p and take the 
reading ov on the scale. Suppose that o + = 26°4 divisions, then 
tan pOM = * = 0°264. Now lower the telescope through a 
known vertical distance ¢t on the scale, of, say, one division or 
rho part of Oo, and take the reading on the staff at y. Suppose 
that p 7 = 112°5 centimetres, then from similar triangles, since «¢ 
is ;}5 of Oo, py is x45 OM, and OM = 112°'5 metres. And 
pM = OM tan pOM = 112°5 x 0°264 = 29°7 metres. From 
this it will be seen that the tan : » O M and the horizontal distance 
O M are read directly without any computation, and that the only 
arithmetical work in the reduction is the multiplying of 112°5 by 
0-264 to obtain the vertical height p M. 

In the Subtense Theodolite designed by Colonel Walker the 
object viewed is a pole which is held at right angles to the 
direction of the observer, and preferably horizontal. The distance 
of the pole from the instrument is inferred from the measurement 
of the image of the pole by two micrometers, part of the image 
being measured by one of the micrometers, and the rest of it by 


the other. It will be found by an optical investigation that the 
distance d of the pole isgiven by the expression d = 


in which D, a, }, are constants connected with the determination 
of the values of the divisions on the micrometer heads, / is the 
focal length of the object glass, and m and » are the readings of 
the two micrometers when measuring the image of the pole held at 
distance d from the instrument. Thus the inclined distance of the 
pole is readily computed, and the horizontal and vertical distances 
will be ¢ cos « and d sin a respectively, a being the angle of eleva- 
tion or depression from the horizontal. 

The simplest form of tacheometer, in which the distance of a 
staff from the instrument is inferred from the readings of the image 
of the staff by two fixed wires in the diaphragm of the telescope is 
that known as Reichenbach’s. In the diagram, Fig. 3, the image 


Fig 3 i, 


of the staff ST is formed by the object-glass at H K, and if ¢ be 
the height of the image, and f be the focal length of the 
object-glass, it may be shown by a simple optical investigation 
that ¢ = f tan @, ¢ being the angle which ST subtends at a point 
F, which is at a distance / iu front of the object-glass; And from 
this formula it fullows immediately that the distance of the staff 
from F will be proportional to the reading afforded by a fixed 
wire of the diaphragm, and can be immediately inferred from the 
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reading if the staff be properly and suitably graduated. If the 
distance of ST from 0, the centre of rotation of the telescope, is 
required, as is usually the case, and OA = c, a quantity f+ 
; must be added to every distance from F obtained as above. 

BS If the point. T be above or below the horizontal through O, as 
i: will generally be the case, and the staff is held vertically, the 
4 distance of the staff from F as inferred from the reading will be 
; too great, because the reading is too great in consequence of the 
inclined direction in which the staff is viewed. Let a be the angle 
of elevation or depression of the point T, and let d be the distance 
Ay of T from F as inferred from the reading. Then it can be easily 
ae shown that the true distance of T from F is d cos a, and the true 
i distance of T from O is d cos a + (f + ¢) From whence it 
follows that the horizoutal and vertical distances of T from O are 
respectively [d cos a + (f + c)] cos a and [d cosa + (f + c)] sina. 
. Thus there is a considerable amount of reduction work in survey- 

ing with Raich hy h’s + +, 

r In order to get rid of the (f + c) part of the reduction work, 
mie: M. Porro added to Reichenbach’s tacheometer a lens which he 
: called an Anallattic lens, which has the desired effect. In this 
tacheometer, the arrangement of which is seen in the diagram— 
Fig. 4—the image of the staff ST would have been formed by 
the object glass alone at H, but the rays, after passing through the 


Fig 


the crank pin. This arrangement makes the machine very 
compact and effects a saving in height. The floor space is 24ft. by 
30ft., while the engine extends 33ft. 9in. above and 5ft. 9in. below 
the floor. The compressor has a capacity of 6860 cubic feet of free 
air’ per minute, or sufficient for 100 drills, with 66 drills in 
simultaneous use. The air is delivered at 801b. pressure. The 
outboard bearing of the shaft, outside the fly-wheel, is carried on a 
heavy box casting. For starting there is a small engine which 
drives a train of gearing with a ogg engaging with a circular 
track on the inside of the fly-wheel rim. 


AUSTRALIAN NOTES. 


Ir is with pleasure that we learn of the appointment of the 
Victorian railway commissioner, Mr. J. Mathieson, to the position 
of general — of the Midland Railway (England). Ata 
meeting of the Victorian Cabinet, held a few days ago, it was 
decided that he could be relieved of his duties here in June. His 
severance with the Victorian railways will be felt with regret 
throughout the service, for no more popular commissioner has 
ever been in the Colonies ; while conserving the interests of the 
railways, he is the employés’ friend. One of his first acts on 
taking over the ement of the Victorian railways was to 
restore the wages of the employés to their original rates, and 
stating that he did not believe in effecting economies at the 
expense of the men, his principle being to investigate into 


object glass, are received by the Anallattic lens, and are refracted 
by it so as to form the image at K. It may be shown by an optical 
investigation that if the Anallattic lens be ground to a focal length 
fy such that = then i + 0) tan @, in 
1 
which formule f; and f, are the focal lengths of the object glass 
and Anallattic lens respectively, AB = ¢, AO = ¢, and @ is the 
angle subtended by the staff ST at the point O. And, as before, 
3 it follows from the equation for i that the distance of the staff 
he from the point O is proportional to the reading afforded by a fixed 
: wire at the ae and can be deduced immediately from the 
: reading if the s be suitably graduated. There is still some 
work of reduction to be done, for the Anallattic lens only gets 
rid of the (f + d in Reicheabach’s arrangement ; and, as before, 
if the staff be held vertically, and a be the angle of elevation of 
the point T, and d the inclined distance OT as inferred from the 
pe on of the staff, then the horizontal and vertical distances of 
T from O will bed cos 2a and ¢ cos a sin a respectively. 
The Wagner-Fennel tacheometer was ed to get rid of all 
arithmetical reductions and to book at once from inspection the 
horizontal and vertical distances. To do this three scales are pro- 
vided, and are arranged in the manner of a vertical right-angled 
5 — to read eeeay the inclined distance and the hori- 
Fee zontal and vertical distances, But it is necessary that the staff 
oa should be held inclined at right angles to the direction in which it 
; is viewed by the telescope, and this is not so simple a matter as 

holding the staff vertical. The inclined distance of the staff from 

the axis of rotation of the telescope is read by means of Porro’s 
ue arrangement, and this distance is set off on the inclined scale in 
“ts terms of the divisions of that scale. The vertical scale is moved 
Gis up to the division set off on the inclined scale, and the corre- 


ae sponding horizontal and vertical distances are read from the 

=> horizontal and vertical scales, which are divided similarly to the 

= inclined scale. The arrangement of the scales is naturally some- 
what elaborate. 


In the foregoing account I have endeavoured to describe shortly 
in a sort of connected series the tacheometers that are best known. 
Good work can be done with all of them, and in general a surveyor 
will do better work with an instrument that he has been trained 
and accustomed to use than with another instrument, however 
accurate and skilfully designed, with which he is comparatively 
unacquainted, 


AMERICAN ENGINEERING NEWS. 
: (From our own Correspondent.) 

Marine notes.—Two steamers for the Atlantic service have 
recently been launched at Chicago, and will make their first 
voyages with grain from Chicago to Liverpool. They are 256ft. 
long, 42ft. beam, and 26ft. deep, with a draught of 15ft., anda 
cargo capacity of 2600 tons. Two steamers of much greater size 
are being built at another lake port, so large that they will be sent 
down the St. Lawrence canals in halves and put together at Mon- 

They will be 450ft. long, 43ft. beam, and 35ft. deep. The 
narrow beam is due to the limitations of the canals. Each will 
: have a double bottom, giving a water space of 5ft. They will have 
tA triple-expansion engines of 3000 horse-power, and four Scotch 
: boilers, with the Howden hot-draught system. Each steamer will 
: carry 7000 tons of cargo and 1000 tons of coal. The new paddle 
pmo er steamer Kingston for the St. Lawrence River service is 
290ft. long, 64ft. wide over the guards, 14ft. deep in the hull, and 
43ft. deep from the dome deck to the keel. There are five decks, 
the paddles are 22ft. diameter, driven by an inclined or diagonal 
triple-expansion three-crank engine, with cylinders 28in., 44in., 
and 74in. diameter, and 6ft. stroke. The four boilers have the 
Howden hot-draught, and carry 185 1b. steam. The sister ship 
Toronto has a record of 1°68 lb. of coal per indicated horse-power 
per hour. The Oregon Railway and Navigation Company will 
establish a Pacific Ocean service from Portland to China and Japan. 
Four steamers of 10,000 tons have been chartered. The cargo 
steamer Scranton was recently launched at Lorain, on Lake 
Erie. It is 436ft. long, 416ft. keel, 50ft. beam, and 28ft. deep, 
with a cargo capacity of 6000 tons. It has a triple-expansion 
engine and three Scotch boilers, titted with the Ellis and Eames 
induced draught system. A hydraulic dredger for use on the 
Pacific coast is being built at Toronto for the Canadian Govern- 
j ment. It will d e to a depth of 40ft. below the surface, and 
3 propel itself at eight miles per hour. The material will be dis- 
3 charged through a floating pipe or into barges. The boat is 125ft. 
: long, 32ft. beam, and 7}ft. deep, with steel frames and trusses, 
#3 and wooden sheathing. The centrifugal dredging pump has a 
eS 20in. suction and disc e, and is driven by a triple-expansion 
ae engine. Tbe suction pipe makes a cut 50ft. wide when the boat is 
stationary, or 175ft. when the boat swings on the stern spud. The 
boat is propelled by a 20ft. stern paddie-wheel, driven by a pair of 
~ horizontal engines, with cylinders 16in. by 72in. Steam is 

supplied by two Heine water-tube boilers. 
Compound vertical air compressors.—For the Rand gold mines of 
South Africa, the Fraser and Chalmers Company, U.S.A., is 
building five vertical air compressors of the King and Riédler ic 
The cylinders are 26in. and 44in. diameter, with a stroke of dft. 
The steam pressure is 120 1b., and the engine makes 65 revolutions 
per minute. The steam cylinders have the Corliss valve gear, 
operated 7 wrist plate on each cylinder, while the air cylinders, 

y 


7 which are above the steam cylinders, have the Riédler 
valve gear. The steam cylinders have steam jackets, and a 
re-heating receiver is ylecad between them, while an intercooler is 


connec to the air cylinder. The plane of the fly-wheel is 
parallel with the line drawn through the centres of the two 
cylinders, which is a very unusual arrangement, the fly-wheel bei 
— in a plane at right angles to this and i laced 
ween the cylinders. @ piston-rods passing thro fh the 
bottoms of the cylinders have short connecting- attached to 
opposite ends of a triangular beam, the apex of which is coupled to 


thods of creating revenue. 

After unseemly delay the Government has at last appointed the 
members of the Sydney Harbour Trust. Mr. R. P. Hickson, who 
was Under-Secretary for Public Works, has been appointed chair- 
man, at a salary of £2000; the other two commissioners, Messrs. 
Waller and Beaton, are gentlemen not connected with the Govern- 
ment service. The salaries attached to these positions are £1000 

annum. For the position of harbour master, the commissioners 
so appointed Captain Bird, a well-known shipping man. The 

itions of chief surveyor and engineer have still to be filled up. 
The Government propose to obtain an expert either from England 
or America to report upon the best method of utilising the 
resumed water frontages. 

By the transfer of Mr. Hickson to the position of chairman of 
the Harbour Trust, and of Mr. C. W. Darley from the office of 
Engineer-in-Chief for Public Works to that of inspecting officer in 
London of material shipped to the State, has necessitated a 
number of changes in the Works Department. The following 
cases have been approved :—Mr. Joseph Davis—Engineer-in-Chief 
for Sewerage Construction—to be Under-Secretary for Works, at 
a salary of £920 per annum ; Mr. W. J. Hanna—Principal Assistant 
Engineer for Roads—to be Commissioner for s, at £800; 
Mr. E. M. De Burgh—Assistant Engineer for Bridges—to be Prin- 
cipal Engineer for Bridges, at £600 ; Mr. T. W. Keele—First-class 
Harbours and Rivers—to be Principal Engi- 


Assistant Engineer, 
neer for Harbours and Rivers, at £800; Mr. L. A. B. Wade— 
Principal Assistant Engineer, Water Supply and Water Conserva- 


tion—to be Principal ineer for Water Supply and Sewerage, at 
£800. 

As the tariff for the Commonwealth will be based on the results 
of the trade of the States for the past year, the imports and 
exports for New South Wales, as supplied by the Collector of 
Customs, are given below :— 


Imports. Ex 
Year Domestic ead 
December, 1900. 4 
Australasia— & 
Victoria .. .. .. 8,896,782 2,991,055 .. 8,977,828 
Queensland .. 4,631,384 58,965 1,918,908 
South Australia 1,489,528 8,031,290 8,259,530 
West Australia 147,908... 065. 445,974 
548,478 .. 128,388 876,979 
New Zealand . 1,348,605 248,763 826,662 
Total, Australasia 11,512,685 7,411,496 .. 10,805,876 
Imports. E 
Domestic 
produce or Total. 
imanufacture 
£ £ £ 
Total, Australasia .. 11,512,685 7,411,496 .. 10,805,871 
United 6,916,985 8,278,272 
Other British Possessions .. 1,006,151 .. 809,804 1,488,235 
Total British countries - 22,440,958 15,188,315 .. 20,567,383 
Total foreign countries 5,120,118 8,735,173 7,597,138 
Total trade with all countries 27,561,071 18,878,488 .. 28,164,516 


LAUNCHES AND TRIAL TRIPS. 


ZEELAND, twin-screw steamer ; built by, John Brown and Co., 
Limited, Clydebank ; to the order of, the International Naviga- 
tion Company, for Red Star Line service ; dimensions, 560ft. long, 
60ft. moulded breadth, 42ft. deep; gross tonnage 12,000, mean 
speed for 12 hours 17°4 knots ; trial trip, April 5th. 

NUMANTIA, side-tank steamer; built by, Wm. Gray and Co., 
Limited ; to the order of, the Hamburg-American Line ; dimen- 
sions, 385ft. long, 53ft. broad, 28ft. 4in. deep; to carry, cargo; 
engines, triple-expansion, 27in., 43in., and 72in., by 45in. stroke, 
pressure 180 lb.; average speed of 11} knots on trial ; trial trip, 
April 11th. 

NEREO, turret-deck steamer ; built by, Wm. Doxford and Sons ; 
dimensions, 342ft. 3in. long, by 46ft. 6in., by 27ft. 54in.; to carry, 
6000 tons cargo ; engines, triple-expansion, 24}in., 40in., 664in., 
by 42in. stroke, pressure 180 lb.; constructed by, W. Doxford and 
Sons ; four runs on measured mile, average speed 9°5 knots ; trial 
trip, April 14th. 


CATALOGUES. 

Jenkins Bros., 62, Maas Ayr London, and New York 
Boston, Philadelphia, &c.—1901 catalogue of steam valves, 

Hart Accumulator Company, Marshgate-lane, Stratford, E.— 
Pocket edition of price list of —- So By those who 
ened have these particulars always handy the book will be found 
useful. 

The Brush Electrical Engineering Company, Limited, Queen 
Victoria-street, E.C. Electric traction catalogue. —This is a 
handsomely appoifted book containing particulars and illustra- 
tions, steam alternators, traction motors, controllers, rheostats, 
bogie and traction trucks, tram and railway cars, 


BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS,—On 
Monday last a of members of the above Association, number- 
ing about fifty, paid a visit of inspection to the iron and steel 
works of Sir A. Hickman, M.P., Bilston. At these works there are 
employed about 1000 hands, and the turnout is about 2000 tons of 
steel per week. Steelmaking by the Bessemer process was in pro- 
gress, and was shown in all its operations, e blast furnaces 
were then —— as also the rolling mills, where the ingots 

rolled into the many various forms required. They 

, pected a 500 horse-power Crossley gas engine which was 
being laid down. At the close of the visit Mr. J. Cox, past- 
president, moved, on behalf of the Association, a cordial vote of 
thanks to Sir A. Hickman for so kindly granting permission to 


visit the works, which was acknowledged by Mr, Hutchinson. 


THE IRON, COAL, AND GENERAL TRADEg 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE various works are fairly well engaged upon orders 
at the quarterly meeting, and the Boo 2. of new recy red 
caused a rather more cheerful tone. Some surprise is, however 
expressed by consumers that no official concessions were made at 
that gathering in the leading branches of the manufactured iron 
trade. It was thought that some further reductions in finished iron 
prices would result, especially in the case of marked bars, 
as the difference of £3 between these and common bars js 
regarded as unusually wide. In explanation it is pointed out that 
the demand for this class of iron has been more regular than for 
other descriptions, and furthermore that productive costs have not 
decreased in comparison with the inferior grades. Manufacturers’ 
quotations are as follow: Marked bars 10s., Earl of Dudley's 
brand £10 2s. 6d., second —_ £8 15s., common marked bars 
£6 10s. to £7, North Staffordshire £7 to £7 5s. American compe- 
tition has died out, but, on the other hand, German and Belgian 
competition is more than ever in evidence, be aed in the bar iron 
trade. Upwards of £1 per ton less than British makers ask is indeed 
quoted for this grade of iron. 

The oversea demand for galvanised corrugated sheets is fairly 
good, and the Association continues to quote £11 for 24 gauge 
f.o.b., Liverpool. Plain black sheets, singles, are quoted £7 5s. to 
£7 7s. 6d.; doubles, £7 7s. 6d. to £7 10s.; and trebles, £8 to 
£8 2s. 6d. Hoop iron is £7 15s.; nail rod and rivet iron, £7 to 
£7 10s.; and_gas strip, £7 to £7 5s. 

The marked bar makers state that the cost of production has 
not decreased more than 10s. a ton since this time a year ago, 
although the price during the same period has dropped 2. 
Advices have lately been received from the C'ape and from Natal 
asking for shipments to be r d, from which it would appear 
that dealers out there are once more replenishing stocks, expecting 
the war soon to close. With regard to merchant bars, Midland 
merchants state that they have to contend with the competition of 
No, 2 Belgian bars quoted £5 2s. 6d. f.o.b, Antwerp and Rotter. 
dam, and £5 6s. at the Thames docks, 

The Midland Tinned Sheet Manufacturers’ Association have re. 
declared the £25 per ton for coke singles fixed when the year 
opened. 

PThe steel trade is in a moderately satisfactory state. Anglesare 
quoted £6 5s. to £6 10s.; plates, £7 to £7 10s.; bars, £7 5s, to 
£7 15s.; Bessemer billets, £5 to £5 5s.; and Siemens, £5 5s, to 
£5 10s. 


10s, 

With regard to pig iron, it may be said that the quarterly 
transactions show: is department to be in a rather stronger 
position than of late, owing to the great reducticn of output which 
has taken place during the past few months, Staffordshire cold 
blast pig is quoted 105s. to 107s. 6d., best all-mine 30s. to S%s,, 
ordi all-mine 52s, 6d. to 60s., part-mine 48s. to 50s., and 
cinder 46s, to 48s, Some Midland descriptions are quoted 9d. or 
ls, per ton firmer than three months ago. Lincolns are 5ls. to 
51s. 6d., Derbyshire 48s. 6d. to 50s., and Northamptons 46s, to 
48s, 

The Carriage Ironwork Manufacturers’ Association at their 
quarterly gathering, under the chairmanship of Mr. Jabez Lones, 
showed this industry to be in a satisfactory condition, and that the 
orders of late received included ironwork for ambulance carriages 
for South Africa. It was decided not to alter discounts. 

The bacterial treatment in connection with the sewage dealt with 
by the Birmingham, Tame, and Rea District Drainage Board has so 
far been very successful, and the engineering department came in 
for a good deal of — from various speakers at the recent 
quarterly meeting of that body. For the purpose of further 
operations in the same direction, an outlay of considerably more 
toon £20,000 has been decided upon, including £12,000 for an 
electric power and transmission installation, and £10,000 for con- 
veying the sludge from the tanks to various parts of the farm. 

lidland engineers note withinterest that commercial advices from 
Australia and New Zealand just to hand in this district intimate 
that the unification of the railway gauge in Victoria—a work which 
is estimated to cost about £2,000,000—is once more under considera- 
tion. The 5ft. 3in. gauge would have to be reduced to 4ft. Stin., 
and the rolling stock altered to correspond, which last modification 
would as» lead to important orders forthe various railway 
carriage and wagon builders of Birmingham, 


NOTES FROM LANCASHIRE, 
(From our own Correspondents. ) 


hester.—Practically no new development can be reported in 
the situation generally throughout the engineering and allied 
branches of industry in this district. The most that can be said is 
that the position does not get worse, and if there is any change it 
is perhaps in rather a more hopeful direction. This to some extent 
is due to reports which manufacturers and merchants here receive 
that on the Continent there is an undoubted improvement in the 
position, and the gloomy statements that appear in the daily Press 
as to the extreme industrial depression throughout Germany and 
Belgium are looked upon largely as exaggerations or misrepre- 
sentations of the actual trade conditions on the Continent. Cer- 
tainly in some descriptions of manufactured material prices have 
been stiffening up considerably as the last few weeks, and 
Lancashire manufacturers report that they have not now to contend 
with the excessively low-cut competition which a short time back 
was ruining the export trade. As a consequence they have been 
able to Sonk orders for shipment much more freely recently than for 
a considerable time past. 

This is one view of the situation, which is satisfactory so far as 
it goes, but scarcely affords sufficient ground for anticipating an 
early improvement in the trade generally. The prevailing belief 
is that prices both for manufactured and raw material will have 
to come lower. A short time back I referred to anticipations 
entertained in some quarters that the basis prices for both Middles- 
brough and Lincolnshire foundry pig iron would get down to 40s. 
per ton on trucks, and that even then makers would be able to 
produce iron at a profit. So far as the Lincolnshire district is con- 
cerned, where the repairing and re-lining of furnaces recently 
blown out is being rapidly pushed forward, in preparation for re- 
starting, this is to some extent confirmed by the very candid 
opinion to which expression was given by one of the furnace on 
sentatives from the above district, who was quite prepared to 
admit that he could see nothing that could stop Lincolnshire prices 
getting down to 40s., whilst he was further of opinion that the 
sooner they reached something like that basis the better it would 
be in bringing about a steadier condition of trade. _ 

The reports I receive from sources representing both the 
employers and the workmen show no material change in the con- 
dition of the engineering trades. The returns for the present 
month that have so far been issued by the trade union societies are 
still fairly satisfactory as to the employment of members. The 
Steam Engine Makers’ Society has only about j per cent. of the 
membership, either generally or locally, on this benefit ; whilst in 
the Uni Machine Workers’ Association, although there are 
24 per cent, of the total — there is only 1 per cent, of the 

anchester membership on out-of-work support. In some of ber 
principal sections of engineering work still comes forwar 
moderately, and most of the leading establishments are fairly off 
for orders at present, There are, however, indications in many 
quarters ‘of approaching slackness, and in the general branches 
of engineering there is increasing keenness competition | at 
steadily lowering prices to secure any new orders just now coming 
forward. - 


M, 


Although rather more active inquiry all round was reported on 


—s 
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uesday’s Manchester ’Change meeting, the actual business offer- 
He ware but very small quantities, and could only be secured at 
the lowest possible prices. In pig iron buying goes on from hand 
to mouth, with quoted prices about amd at late rates. 
Delivered Manchester, Lancashire foundry remains at about 
55s, 6d. to 56s., less 24; Lincolnshire, 49s. 6d. to 50s. 6d. ; and 
Derbyshire, 54s, to 55s, net, Forge iron is only in very restricted 
request, and prices low. Delivered Warrington, Lancashire makers 
quote about 9s. 6d., less 24 ; Lincolnshire, 48s, 2d. to 49s, 2d. net ; 
and Derbyshire, 48s. 6d. to 49s, net. For Middlesbrough iron the 
current market quotation remains on the basis of 53s, 10d. net, b 
rail Manchester, with forward sellers at under this figure. Scotc 
iron, delivered Manchester docks, is still about 60s. to 60s. 6d. net, 

linton and Glengarnock, with American pig iron nominally 
57s. to 57s. 6d, net. 

Throughout the finished iron trade the position generally is very 
unsatisfactory. Some makers yg they are not quite so badly 
off for orders as they have been, but the new business giving out 
is very limited, and some of the principal works are ag 2 ing 
kept on half time, A meeting of the Lancashire Bar Makers’ 
Association was held in Manchester on Tuesday, but no change 
was made in prices, which remain at £6 15s. Lancashire, and 
£6 15s. to £7 North Staffordshire bars. Sheets are to be bought 
from £8 5s. up to £8 10s.; hoops meet with only a very poor 
inquiry, but list rates are unchanged at £7 12s. 6d. for random to 
£7 17s. 6d. for special cut lengths, delivered in the Manchester 
district, and 2s, 6d. less for shipment. 

With regard to the steel @, although in small odds and ends 
of orders a fair amount is reported to be doing, there is still an 
absence of buying of any weight. In hematites moderate transac- 
tions have been put through during the past week at about 67s. to 
67s. 6d., less 2, for the three found lities, delivered here. 
Local-made steel billets remain at et 1s. net cash; steel bars 
range from £6 12s, 6d. and £6 15s, to #7 ; with common steel 
plates weak at about £6 5s., and boiler plates not averaging more 
than £5 17s. 6d., delivered in this district. 

Amongst engineering representatives attending the Manchester 
Royal Exchange the decisior of the Electricity Committee of the 
Manchester ration to put down water-tube boilers for 
generating Be requisite steam power at their Stuart-street station, 
which is being erected in connection with the electric tramway 
service now being introduced in the city, has been very keenly 
criticised, The engineers and boiler makers in this district have 
been convinced, from actual experience extending over many years, 
that water-tube boilers are not economical, and where the question 
of space is not of supreme importance, they cannot compare with 
the ordinary Lancashire steam boilers as efficient and economical 
steam raisers ; in fact, it is well known that the consumption of 
coal is much greater in proportion to the steam raised in the 
water-tube than in the ordinary Lancashire type of boiler. 

In the coal trade the position shows no very material change. 
Although pits are now again in full work, collieries for the most 
part continue exceedingly short of supplies in the better qualities 
of round coal, the demand for which is still well maintained. 
Prices for these are strong at the full list basis, with a probability 
that they may remain without any appreciable alteration during 
next month. The lower descriptions  g round coal move off onl 
indifferently for steam and forge purposes, but prices, althoug 
not so firm as in the better oe are fairly steady at about 
11s. to 11s, 6d. up to 12s, for good ordinary qualities of steam and 
forge coals at the pit mouth. 

ith to the usual locomotive fuel and gas-coal contracts, 
which will shortly come forward for consideration, although 
nothing definite has yet been done in this district, the action of the 
Yorkshire coalowners has gone very far towards deciding the 
situation. Although it was at first thought that the sales of York- 
shire hards for locomotive fuel at 9s. per ton at the pit were simply 
isolated or special transactions, it has since transpired that practi- 
cally the bulk of the ensuing six months’ contracts have been 
accepted at this figure, and this is a position which Lancashire 
coalowners will necessarily have to face when they tender for the 
locomotive fuel contracts in this district. As to gas coals, a meet- 
ing of ire coalowners’ has been held during the week, which 
was attended by representatives of gas-coal collieries that last year 
contracted for about 900,000 tons of gas coal. So far as I have ee 
able to ascertain, the proceedings were more with a view of apportion- 
ing these contracts during the ensuing season than for any actual 
regulation of prices, about which nothing definite can be stated at 
present, as to the basis on which Lnmedabice collieries are likely to 
tender for the gas coal contracts. 

ine fuel still hangs on the market, — being plentiful, 

and although quotations at Lancashire collieries are for the most 
part being steadily maintained at late rates, there is a continued 
gradual easing down in the price of slack offering from other dis- 
tricts. At the pit mouth Lancashire slack is still quoted from 7s. 
6d, the — ah to 6d. and the best 
qualities, anything above these res being very difficult to ge 
and where collieries are holding out for the pe rices ped iw] 
accumulating. Good Derbyshire slack is to be bought at about 
5s., with good slack from Yorkshire and Staffordshire about 6s. to 
6s. 6d. at the pit mouth. 

For shipment the demand continues only slow, with prices about 
as last quoted, steam coals, delivered at the Garston docks or the 
High Level, Liverpool, averaging 12s, to 12s, 6d. per ton. 

ke maintains the steadier tone recently reported, and for best 
Lancashire foundry qualities quotations are firm at about 25s, u 
to 26s. at the ovens, with good washed furnace qualities 12s. 6d. 
to 13s., and good Yorkshire furnace cokes about 9s., at the ovens. 

Barrow.—There is a quiet demand for hematite pig iron, and 
the market shows little or no new life. Indeed, makers are but 
indifferently sold forward, yet the prospects of business seem to 
favour a much more active trade in the immediate future, and 
this is shown first of all in the firmness of prices, and in the second 
ae by the way in which stocks are being reduced, notwithstand- 
ing the fact that for a fortnight past makers of steel have not been 
drawing supplies of pig iron from the furnaces, The shrinkage in 
stocks this week represents 2002 tons, and the stocks now held total 
up to 21,062 tons, or a decrease of 1548 tons since the beginning of 
the Po pr Statistically, this isa very strong position, and so soon 
as the market turns round and there is any briskness of demand, 
it will mean a rs rofit for makers, as the holdings in warrants 
will be so small, Makers quote 58s. to 60s. 6d. net cash f.0.b. for 
mixed Bessemer numbers, and warrant iron is steady at 58s. net 
cash sellers, 2d. less buyers. There are thirty-four furnaces in blast, 
compared with forty-four in the corresponding week of last year. 

Tron ore remains very quiet at 12s. for good ordinary sorts net at 
mines, Business in Spanish ores has fallen off considerably. 

Steel makers are short of orders, but they are expected to 
resume operations at their works during next week. ey are, 
however, experiencing a very small demand for heavy steel rails, 
and orders are held only toa very small extent. There is, how- 
ever, a better prospect in the steel shi building material trade, 
and orders for general steel produce are ow | to increase. 

busily employed, and are 


_ Shipbuilders and marine engineers are 
likely to be even more busily employed, 

The British (Griffin) Chilled Steel Company, Limited, com- 
menced operations at their new steel works at Rtaor this week. 
Their object is to produce chilled steel wheels, axles, rolls, &c., 
and general cas and they have already acquired a boy So i- 
ness in the purchase of the British trade hitherto carried on by the 
American riffin Company. 

.. The shipments of iron last week from West Coast ports show an 
Improvement, The total exported represented 9163 tons, and 
steel 9996 tons, as compared with 9249 tons of iron and 7623 tons 
of steel in the corresponding week of last year, a decline in iron of 

tons, and in steel an increase of 2373 tons. The shipments this 
year represent 104,658 tons of iron and 133,046 tons of steel, as 
sapere with 246,986 tons of iron and 128,287 tons of steel, a 

crease in 

tons, Coal 


iron of 142,278 tons, and in steel an increase of 4759 
and coke quiet, but firm at recent lowered prices, 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

SINCE work was resumed in the South Yorkshire coalfield after 
the Easter holidays no change has come over the aspect of trade. 
Various disputes which were then pending are still unsettled and 
threaten to bring troublein theimmediate future. Coalowners express 
dissatisfaction with the terms arranged with railway companies for 
the supply of locomotive fuel, and they are standing stiffly out 
against or contracts on the same basis. There seems little 
doubt, as several of their number state, that they have allowed 
themselves to be ‘‘rushed” by what they consider the precipitate 
action of several of the principals of the larger concerns who were 
induced to acept an exceptionally low rate in order to obtain heavy 
contracts lasting over prolonged periods. Prices at present vary 
considerably. In several quarters it is reported that steam 
coal is in rather better request; but this cannot be said to be a 
statement which applies generally to the trade. Business has been 
done at irregular rates from 11s, to 11s. 6d. per ton. House-coal 
quotations remain as last given. Best Silkstones 15s. to 16s. per 
ton, Barnsley house at 14s, to 15s, per ton, secondary grades 1s, to 
2s, per ton less, Engine fuel is still produced in excess of the 
demand, and values keep weakening. Nuts make 8s. to 9s. per 
ton, screened slack 6s. per ton, pit slack from 2s. 6d. per ton. 
Coke continues as depressed as ever. 

The South Yorkshire collieries have done much less business 
with Hull during the month, which ends the first quarter of the 
year. The official return makes very evident the distinct change 
which has come over the trade, both in volume and in value. 
From nearly all the collieries in the county less coal has been sent 
to the Great Yorkshire port, only three of them having sent over 
10,000 tons each. The total weight for March only reached 
211,488 tons, against 301,680 jas, a year. Duri the uarter 
the business shows similar results, the weight totalling 11,328 
tons, which was less by 166,944 tons than the weight forwarded 
during the corresponding quarter of last year. The exports have 
also decreased, the weight for last month having been 61,816 tons, 
against 127,131 tons for March of 1900. The comparison with the 
quarter shows 191,428 tons, against 335,070 for the first quarter of 
1900. Holland exhibited the largest decrease, close upon 15,000 
tons, the falling off for that market during the quarter being about 
27,000 tons. Sweden shows an excessive decline during the month 
of nearly 11,000 tons, the decrease on the quarter being 14,000 
tons. Germany had 6000 tons less for the month, and 15,000 tons 
for the quarter. France, Italy, and North Russia were also on the 
down grade. South America, indeed, is the only foreign market 
which indicated an improvement, the weight sent there during 
the quarter being 17,000 tons, more than double the business done 
with South America during the first quarter of last year. 

In nearly i. Se of the Sheffield works except 
military material last week was almost blank. Now that work has 
re-commenced, the iron and steel industries are considerably 
more active than they were, although much more business could 
be done. Prices are very i r, and it is difficult to avoid 
giving quotations which are misleading, but the following rates are 
the latest quoted in this district :—West Coast hematites, 67s. a 
ton; East ditto, 65s. 6d.; Lincolnshire forge iron, 45s, 6d.; 
foundry ditto, 48s, 6d.; Bessemer billets, £7 5s. to £7 10s.; 
Siemens-Martin billets, £8 to £10 10s.; bar iron, £8 15s. per ton. 

The changes reported in the Canadian steel trade are exciting 
considerable interest in Sheffield, but the results cannot be so 
serious as they would have been some twenty or thirty years ago. 
Canada has ceased to be a customer of any great importance for 
Sheffield steel, owing to the proximity of the American steel firms. 
During the great ‘‘boom” rather more than a year ago, United 
States manufacturers had more to do at home than they could 
rr and the Canadians and other customers at a distance 
turned to Sheffield for their needs. But all this is now over, and 
the Americans having increased the output beyond their own 
demands have recaptured the Canadian and other markets. The 
changes in Canada are therefore of graver import to United States 
manufacturers than to those of this country. ey point to Canada 
supplying itself, but before this is done the Americans will no 
doubt make a stiff fight to retain their Canadian connection. 
Artisans. engaged in the silver and er departments 
are but indifferently employed, the home and foreign trade being 
alike dull. Silver is again very cheap, the lowness of price having 
an adverse effect upon plating, as customers prefer sterling silver 
when the difference between the two wares is brought down as at 
em. In the silver as well as the cutlery trades, considerable 

opes are being built upon the early close of the South African 
war. Theend of general mourning this week and the prospects of 
a livelier season in the leading circles of society, are encouraging 
hopes of better business, In fact, an improvement is almost 
inevitable, as the trade has been exceptionally limited during the 
last two and a-half years. Several local firms are well employed in 
Government and other contracts, but smaller houses are anything 
but well off for work. 

The Earl of Wharncliffe has been appointed a director of Charles 
Cammell and Co., Limited, Cyclops Steel and Ironworks, Sheffield, 
to fill the vacancy caused by the veath of Sir Henry Watson, D.L., 
deputy chairman. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 


A MORE favourable account can be given this week as to the 
position of the iron and allied industries than has been possible for 
some time, indeed the situation is better than it has been previously 
this year, the tone is more sanguine, deliveries are ona larger scale 
than they have been since the early autumn, and taking exports 
alone they are brisker this month than has been the case in any 
month since March last year. Prices have ceased to decline, and 
it is generally believed that any further alterations in them will be 
in an upward direction. An encouraging business is being done 
makers of pig iron having booked very satisfactory orders, an 
consumers instead of confining their purchases as they have done 
for nearly a twelvemonth to hand-to-mouth requirements have 
begun to buy for forward delivery. It does not appear, now that 
the spring trade is in full swing, that an: ee will be gained 
by continuing the recent policy. The market is further strengthened 
by the encouraging reports that are received from the United 
States, where not only is trade substantially improving, but prices 
are advancing also, and American competition is not likely to 
trouble our manufacturers much for the next few months, 

Another feature that has a favourable influence is the heavy 
shipments of pig iron that are being made from the Cleveland dis- 
trict ; this month they have averaged over 4300 tons per day, 
which is a rate above anything that has been reported for more 
than a year. Trade with the Continent is improving at a ter 
rate than had been expected ; indeed, a fair April e with 
Germany, and the nearer European countries, is now being done. 
The greatest increase in business, however, is with Scotland, but 
with such a difference as 9s. 1d. per ton between Scotch and Cleve- 
Jand iron this was to be looked for. A year comparatively 
little Cleveland iron was being sent to Scotland, because it was 
then dearer than Scotch iron, now the difference is double what it 
usually is and against Cleveland iron, and almost double the 
quantity of the latter has been sent to Scotland than was forwarded 
in April, 1900. No fault can be found now with. the shipments, 
and the home consumption also has increased. There is, however, 
one apparently unsatisfactory circumstance in connection with the 
pig iron trade, and that is the increase in the stock in the public 
warrant stores. Though production has been so pong | uced, 
the stock of Cleveland pig iron in Connal’s stores has this month 
been increased by 8769 tons, or nearly 16 per cent., 66,955 tons 
being held on Wednesday night. This is due to special circum- 
stances, and there is reason to believe that the stock in the district 
is not being increased at all, for the quantity held by producers is 


cing down rather rapidly, This is more than probable, for a 
an trade is being done with a smaller production than was the 
case in the April of last year. The stock of hematite pig iron has 
ceased to increase and stands at 6905 tons. 

The reduction of 21 per cent. made in the es of blast furnace- 
men in the North of land has been followed by the Cleveland 
ironstone mine owners claiming 17} per cent. reduction in the 
wages of the miners, the old arrangement terminating this month. 
At a conference between the employers and the Executive of the 
men’s association the delegates gy their willingness to 
agree with a 15 per cent. reduction, but the masters did not see 
their way to accept this settlement. The del es, therefore, 
have this week been consulting the lodges, and will give their 
answer this—Friday—afternoon. If the full 17} per cent. is not 
agreed to by the men, the matter will probably submitted to 
arbitration. y 

Business in No, 3 Cleveland G.M.B. pie iron has been done this 
week as low as 45s, 14d. for early f.0.b. delivery, and there have 
been plenty of offers at 45s., which, however, were not accepted. 
Nearly all the sales have been at 45s. 3d., merchants as well as 
makers holding to this re, and getting it, especially with 
Cleveland warrants at 45s. . cash. It has been very seldom of 
late that makers’ iron has been cheaper than warrants. There has 
been a steady improvement in the warrant market this week, which 
has favourably influenced the general market. No. 4 foundry is 
at 43s, 9d., and grey forge is at the same figure, the latter 
being stiffer at it e former. Mottled iron is at 43s. 6d., 

ematite iron, after dropping in value rapidly, : 
end of the tether that way, and has become steadier ; in 
there has been no change since before the ys, and trad 
believe that any further alteration in prices will be in an upward 
direction. Fully 55s. per ton has now to be paid for mixed 
numbers of East Coast hematite pig iron, and there has been 
some fair buying at this. It is not any —_ relatively dearer 
than ordinary Cleveland iron, though it has been so for more than 
a year. No. 1 hematite pig iron is at 56s. and No. 4 at 50s. 
Rubio ore has been raised 3d. per ton this week—to 14s. 9d. per 
ton delivered at wharf in this district, the advance being due to 
the raising of the freights from Bilbao—a circumstance which is 
usual at this period of the year, when the Baltic season is fully 
open, and more profitable employment can be obtained for 
steamers than in the ure le. 

The exports of pig iron from the Cleveland district this month 
to 17th reached $2720 tons, as compared with 45,294 tons last 
month and 61,959 tons in April, 1900, to 17th. 5 

The manufactured iron and steel industries show satisfactory 
improvement. Rail makers have done better this month than for 
a considerable period ; they have booked fair orders, and speak 
more hopefully about their prospects. Prices no longer tend 
downwards in any branch of the trade, but as yet there have been 
no actual advances in quotations. Still, the outlook is undoubtedly 
better, and buyers find it advisable to come forward more freely. 
Heavy steel rails are quoted at £5 5s. ; steel railway sleepers at 
£6, and cast iron railway chairs at £3 12s. 6d., all net at works. 
Common iron bars are firm at £6 10s., best bars at £7, iron ship- 
plates £6 12s, 6d., steel ship-plates £6, iron and steel ship —_ 
£6; steel hoops, £7 10s.; iron sheets, £8; steel sheets, £8 10s., 
all less 24 per cent., f.o.t. The stoppage of the Stockton 
Malleable [ronworks owing to a strike of a few of the men con- 
tinues, and is now in its fifth week. 

At the annual meeting of the sharebolders of Bell Brothers, 
Limited, Middlesbrough, the chairman, Sir Lowthian Bell, Bart., 
made a most important statement regarding the steel they are now 
making at their new Clarence Works from Cleveland ore by the 
Saniter process, They have received an intimation that the steel 
will be accepted without hesitation by Lloyd’s, and, therefore, the 
Board of Trade, for use in the construction of sea-going vessels, 
It is claimed that it will stand all the tests to which steel made 
from hematite iron is subjected. Heretofore steel made from 
Cleveland iron has not found favour with the shipbuilders. 

The death took place, at his residence at Stockton, of Mr. Charles 
Wood, who has been prominently connected with the iron trade 
of this district as the pioneer in the utilisation of blast furnace slag. 
To him, in fact, was due the manufacture of slag wool and also of 
slag bricks, and he applied it to various other purposes. In addi- 
tion to this he took out several patents for improvements in 
connection with blast furnaces and railway rolling stock, several of 
which have been adopted in this district and elsewhere. The late 
Mr. Wood, who was sixty-five years of age, was born at Ipswich, 
where he was a school-fellow of the late Mr. Jeremiah Head, who 
was a native of the same town. Mr. Wood served his apprentice- 
ship as an engineer there, and afterwards went out to Russia 
om then to India in connection with engineering enterprises. 
About forty years ago he was appointed engineer and B 
manager of the Tees Ironworks, Middlesbrough, and there he 
carried cut his slag-working inventions to a su issue. 
Some three or four years ago he left the Tee# Works and com- 
menced business at works which he established at Cargo Fleet for 
the manufacture of ee eee more particularly for light 
railways. He was a member of the Institution of Civil Engineers 
and various other scientific and technical societies, to whose pro- 
ceedings he has contributed a considerable number of papers, 
more icularly to the Cleveland Institution of Engineers, of 
which he was one of the earliest members, and of which he was at 
one time the president. His death is much regretted in commer- 
cial circles on Teesside owing to his kindly genial disposition. 

The death is also reported this week of Mr. Andrew Farmer, 
who was born at Woolwich in 1836. He entered the employment 
of Messrs. Bell Brothers, ironmasters, Middlesbrough, in 1854, and 
continued with them for many — wards he became 
agent for the South Durham Coal Company, but in 1880 started on 
his own account as a coal fitter and shipbroker at West Hartlepool. 
The death of Mr. Thomas Spencer, of the firm of John Spencer 
and Sons, Newburn Steel Works, Newburn-on-Tyne, and one of the 
early directors of the Consett Iron Company, is announced. He 
was well known for his numerous and princely gifts to educational 

e coal trade is showing sul ial improvemen’ y in 
the steam-coal branch ; in fact, coalowners have some difficulty in 
meeting the demands of buyers where early delivery is required. 
The change in the state of affairs which ruled last month 1s very 
marked, and prices are once more improving. Best steam coals 
are up to 13s. f.o.b., and little is to be obtained at 12s.6d. Coke 
is also improving in value, more particularly the better qualities. 
For inferior sorts there is not much change for the better, as the 
supply is rather in excess of the requirements. Some sellers quote 
15s, a. per ton delivered at Middlesbrough furnaces for best 
qualities, and mediums are at 14s. 3d., a rise of 3d. on the week, 
and of ls. 3d. from the recent minimum rates. Some of the 
Durham miners have been agitating for a five instead of a six days’ 
working week, but the Executive of their association has vetoed 
such a proposal, The Grinkle Park Ironstone mines in Fast Cleve- 
land have resumed operations this week after nine weeks’ stoppage. 


NOTES FROM SCOTLAND. 


(From own our Correspondent.) 

THERE has been a rather better feeling in the pig iron market 
this week, but much room yet remains forimprovement. An im- 
proved turn that has taken place in prices is due not so much to 
any increased demand on the part of consumers as to a scarcity of 
cash warrants, which has induced dealers to cover their require- 
ments, and has led to a large turnover of warrants in the market, 

Business has been done in Scotch warrants from 53s. 44d. to 
54s. 3d. cash, and also at 53s. 10d. one month. In Cleveland 
warrants transactions has occurred from 45s. 1d. to 45s. 8d. cash, 
and at 45s, 3d. one month. Cumberland hematite warrants have 
been done at 57s. to 58s. 1d. cash, and 57s, 9d. one month, 


i 
| 
4 


THE ENGINEER 


Aprit 19, 1901 


There has been a moderate business in Scotch hematite pigs, the 
price of which is now given by merchants at 62s. per ton for 
delivery in railway trucks at the West of Scotland steel works. 

The number of furnaces in blast has been reduced from the 
prs nae gaa of eighty to fifty-four on account of the recent 
strike of miners. Six of these are again in blast, and others are 
lighting up, so that at the time of writing there appears to be 
about sixty in operation in Scotland, compared with eighty at this 
time last year. 

Stocks and pig iron in the warrant stores have been reduced to 
a comparatively small figure, the Glasgow stores now containing 
about 61,000 tons, or fully 10,000 less than at the beginning of 
the year. Any sudden and considerable demand might in the 
circumstances of the available supplies lead to a smart increase in 
prices, 

In sympathy with the movement of the warrant market early in 
the. week, the prices of makers’ pig iron are somewhat firmer. 
Govan, f.o.b. at Glasgow, No. 1, is quoted 55s. 6d.; No. 3, 
54s, 6d.; Carnbroe, No. 1, 57s.; No. 3, 55s.; Clyde, No. 1, 66s. 6d. ; 
No. 3, 56s.; Gartsherrie, No. 1, 67s.; No. 3, 56s. 6d.; Langloan, 
No. 1, 68s.; No. 3, 57s.; Calder, No. 1, 68s.; No. 3, 57s, 6d.; 
Summerlee, No. 1, 70s.; No. 3, 57s.; Coltness, No. 1, 75s.; No. 3, 
57s.; Glengarnock at Ardrossan, No. 1, 66s.; No. 3, 56s.; Eglinton 
at Ardrossan or Troon, No. 1, 57s.; No. 3, 55s. 6d.; Dalmellington 
at Ayr, No. 1, 57s. 6d.; No. 3, 56s. 6d.; Shotts at Leith, No. 1, 
70s.; No. 3, 57s. 6d.; Carron at Grangemouth, No.1, 67s. 6d.; 
No. 3, 57s. 6d. per ton. 

The shipments of pig iron from Scottish ports in the past week 
have amounted to 6584 tons, compared with 10,148 tons in the same 
week of 1900. There was despatched to Canada 265 tons, South 
America 29, India 420, Australia 300, France 190, Italy 380, Ger- 
many 125, Holland 70, Belgium 10, China and Japan 51, other 
countries 245, the coastwise shipments being 4499 tons, against 
4450 tons in the same week of last year. The arrivals of pigs in 
Scotland from the North-East Coast of England were 6247 tons, 
being an increase of 1853 tons over those of the corresponding 
week, and there is now a total increase in these imports since the 

inning of the year of 23,487 tons. 

he ironmasters have been taking advantage of a stoppage of 
a proportion of the blast furnaces to execute necessary repairs, 
so that, unless the demand for raw iron should become 
specially pressing, some time may elapse before all the furnaces 
are again in operation. The steppage has not been altogether an 
unmixed evil, seeing that iron has recently been produced at too 
great a cost, compared with its reduced prices in the market. 

The finished iron and steel branches are moderately employed, 
and the position is not satisfactory. Feeling strongly the 

ity of reducing costs, the employers will be obliged to 
reduce wages materially, and the trade will not be free from 
anxiety until this matter is settled. Efforts are now in progress 
with the object of arranging the wages difficulty in an amicable 
way, and it is hoped these may be successful. 

The volume of business in the coal trade has been somewhat con- 
tracted, and the trade generally continues to suffer from the recent 
strike, which diverted shipping orders to other districts. Upon 
the whole, however, there is a slight improvement since last week, 
both in the home and export departments. The shipments from 
Glasgow are some 5000 tons better than in the preceding week, 
and there is a marked improvement in the business at Fifeshire 
se where trade has lately been exceptionally dull. In the 

ome branch of the trade business is only moderately active. 
Household requirements are decreasing, and manufacturing con- 
sumers are taking smaller quantities than some time ago. In some 
places the colliers are not obtaining full employment, but their 
effort in Ayrshire to reduce the working time to five days a week 
is meeting with strong resistance from the coalmasters, some of 
whom are threatening a lock-out unless the men agree to work 
eleven days a fortnight. Without this amount of labour the 
masters allege that there would be a serious loss in oncost charges. 
The prices of coal are on the whole a little easier. 


WALES AND ADJOINING COUNTIES. 
(From our own Corr ) 

On ’Change, this week, at Cardiff, two subjects of great interest 
to the coal trade have been the topics chiefly commented upon :— 
First, that a statement has come to hand from St. Nazaire, a large 
customer for Welsh coal, to the effect that a cargo of American 
coal has come in, which is being tried favourably, and that, if 
successful, others will follow if Welsh coals remain high. The 
other subject is the feared tax on export coals, but few of the 
coalowners attach any credit to the rumour. Mr. D. A. Thomas, 
M.P., has written strongly upon the matter to a contemporary, 
concluding with the opinion that a Government proposing an 
export duty of 5s. per ton on coal would fall within a month. If, 
however, he adds, ‘‘ls. per ton excise duty were levied upon all 
the coal produced in the United Kingdom, and the money so 
obtained ear-marked for the reduction of the National Debt, and 
possibly for buying up our railway systems, no strong objection 
could be taken to the principle.” 

Latest coal prices on Change, Cardiff, this week, were as follows : 
—Best steam, 16s. 9d. to 17s. 3d.; good ordinary from 16s. 3d., 
other sorts from lds. 9d.; dry, 14s. 6d. to 15s.; Monmouthshire, 
14s. 9d, to 15s, 3d.; seconds, from 13s, to 14s, Cardiff shipment: 
Best house coal, 17s. to 19s.; seconds, from 15s. to 16s.; No. 3 
Rhondda, 14s. 6d. to 15s. 6d.; through and through, 12s. 6d. to 
13s.; small, 9s. to 1ls.; No. 2 Rhondda, 12s. 9d. to 13s. 3d.; 
through and through, 9s. 6d. to 10s. 6d.; small, 5s. 6d. to 6s. 6d.; 
best small steam, 9s. to 9s. 6d.; good ordinary from 8s. It will be 
noticed that the prices of small are looking up. Other sorts cf 
small steam from 5s, 6d. 

There was not much change in the coal market this week, possibly 
prices were a trifle harder for prompt shipment ; forward not being 
much affected. The best inquiry at present is for steam, best large 
and small. House coal begins to show a decline, though at present 
small. Patent fuel is now at 14s. to 15s.; coke, 14s, 6d. to17s. 6d., 
according to quality. 

Pitwood, 16s. 9d. to 17s. 3d., ex ship Cardiff, or Newport, Mon. 

Genoa still continues to import largely from Cardiff, though it is 
reported here that very large stocks of Welsh coal are held. 

Swansea coal prices :—Anthracite, finest hand picked, 20s. to 
22s.; seconds, 15s, 6d. to 16s. 6d.; best large, according to qualit 
and selection, 14s. 6d. to 15s.; red vein, or similar large, 16s. 6d. 
to 11s.; rubbly culm, 4s, 6d. to 5s. Steam coals, 16s, to 17s.; 
seconds, 14s, 6d. to 15s, 6d.; bunkers, according to quality, 10s. 6d. 
to 1ls.; small, 7s. to 8s. 6d.; house coals, No, 2 Rhondda, 13s. to 
13s. 6d.; through, 10s, to 10s. 6d.; small, 6s. to 7s.; patent fuel, 
13s. 6d. to 14s.; coke, furnace, 15s. to 15s. 6d.; best foundry, 15s. 
to 15s. 6d.; pitwood, 17s. 6d. to 18s. 

Following a broken holiday week, my notes of the condition of 
things in the iron and steel trade are not many. A fair amount of 
business is being done. In rails the demand is well sustained, and 
[am glad to note that my forecast about American bar is verified, 
local makers being on the increase. At Dowlais last week the bar 
mill, which has been idle for some time, was started, and there is 
— expectation that the stagnation of this industry is about 
ended, 

On ’Change, Swansea, this week, it was stated that pig iron had 
shown an improvement all round. Glasgow warrants are now at 
54s., cash buyers; Middlesbrough No, 3, 45s. 34d. to 45s, 2d.; 
other numbers in proportion. Hematite warrants, 57s. 8d. for 
mixed numbers; Welsh bars, £6 10s. to £6 12s. 6d.; angles at 


usual extras ; sheet iron and steel, £7 5s. to £7 10s.; steel rails, 
heavy, £5 7s. 6d. to £5 10s.; light, £6 5s. to £6 7s. 6d.; sleepers, 
channelled according to section and specification. Bessemer steel : 
tin-plate bars, £4 15s.; Siemens best, £4 15s, Tin-plates: Bes- 
semer steel cokes, 12s. 3d. to 12s. 6d.; Siemens, 12s. 6d. to 
12s, 9d.; ternes, per double box, 28 by 20 C., 23s, 6d. to 26s, 6d.; 


best charcoal, 14s. to 14s. 3d. Big sheets for galvanising, 6ft. b 
3ft. by 30 g., per ton £8 15s, to £8 17s. 6d.; finished blac 
plate, £815s. to £9. Block tin, £117 10s. to £114 10s.; spelter, 
£16 5s.; lead, £12 10s.; as compared with Spanish, £125s. Copper : 
Chili bars, £70 15s. to £71 5s. Iron ores: Tafna, 15s. 6d.; Rubio, 
and Cardiff figures similar, 14s, to 14s, 6d.; 15s. 
to . Od. 

A good deal of competition has taken place amongst the colliery 
owners of Monmouthshire to secure contracts of the Southern and 
Western Railway of Ireland. The quantity is 120,000 tons of 
Monmouthshire colliery screened coal. It was stated on ’Change, 
Cardiff, on Monday, that this had been secured by the Ebbw Vale, 
price about 12s. 6d. f.o.b. Delivery ins in May, and is spread 
over twelve months ; port of shipment is Newport. Last year the 
contract was placed at intervals of six months; for the first six 
months the price paid was 18s., for the last six months 21s, 6d. 

Another large contract was concluded this week, also for Mon- 
mouthshire coal. This was 70,000 tons for the Lisbon State Rail- 
ways. It is currently reported on ’Change that Messrs. John Cory 
and Son have obtained it, price 15s. ld. c.i.f., delivery to extend 
over twelve months, from June, and the proportion of small to 
large not over 50 per cent. This would make it a “‘through” 
coal. Monmouthshire coal in good demand, but ruling easier ; 
steam trade healthy and vigorous at closing. 

Nettlefield and Co., Newport, have ros a slip of land by 
the side of the Usk, and are making preliminary arrangements, I 
hear, for an extension of their establishment. 

A Newport firm of engineers will supply the necessary engines 
at a cost of £4000, as the company intends to generate its own 
electricity. 

The lessened imports of Spanish ore into Newport are attributed 
to the late influx of tin bar from America, but as the consignments 
now appear to have fallen off, it is thought that this month 
business will show an improvement. 

Mr. Howell Jones, who has succeeded Mr. Abraham as manager 
of the Cyfarthfa Collieries, was the recipient on Saturday of a 
costly silver tea and coffee service from his late brother officials of 
the Dowlais Collieries, where he was employed for twenty years. 

The high wages of colliers are telling seriously upon the small 
levels and collieries, and as house coal prices are on the eve of 
declining, more stoppages are expected. 

The experiments which have been for some time carried out at 
Barry Smelting Works are regarded as eminently satisfactory, and 
thorough success is predicted. A slight suspension has been 
rendered necessary by certain alterations, and then the employ- 
ment of a lage number of hands will be certain. The steel trade 
in the Swansea Valley begins now to exhibit a marked increase. 
At Wright and Butlers, Landore, all the furnaces are smelting, 
four are active at Upper Forest, and full complement at Cwmfelin 
and Duffryn. The a mill hands at the last-named works have 
been seriously put out by a breakage. For the present, how- 
ever, the ingots will be rolled at one of the adjacent bar mills. 
Morriston Works also had a mishap by the breakage of the bar- 
cutting shears, putting all seven mills at a standstill. Upper 
Forest Mills and Worcester Works are busy. 

Kirby and Rees are carrying out extensions at the British Weld- 
less Tube Works. 

Gloucester engineering sheds active. 

Owing to the holiday the make of tin-plate in the Swansea Valley 
suffered a good deal last week. The make was restricted to 39,806 
boxes, while the export totalled 64,776 boxes. Stocks are now at 
99,189 boxes. 

The new wage list of the tin-plate trade is now practically com- 
plete, having had the endorsement of four of the most prominent 
men of the industry. There was a meeting of tin-plate manu- 
facturers this week in Swansea, when further consideration was 
given to the list. It is understood that serious differences of 
opinion exist amongst the employers, and it is feared that on this 
account some time must elapse before it can be placed before the 
representatives of the workmen. 

he Cardiff Corporation Electrical and Lighting Committee had 
a meeting this week, when it was stated that they were making a 
profit of £300 upon the street lighting. 

Mr. Harpur celebrated his jubilee as borough engineer of Cardiff 
this week. During his time houses have inc! from 10,000 to 


50,000. 

The Vale of Glamorgan Railway award has at length been pub- 
lished. The arbitrator, Sir J. W. Szlumper, has awarded the 
contractors, Puttick Brothers, about £30,000. Colliery work in 
the Swansea Valley is slack ; with the exception of the Primrose 
Hill Colliery, and one or two others, the sidings at Birchgrove and 
Llansamlet are crowded. 

It is feared that the present high wages will have a prejudicial 
effect. What these are is conclusively shown by the following 
facts :—In the Taff Valley £3 per week is an ordinary wage for an 
average man. At Clydach Valley before the stoppage, according 
to the figures of the agent, one man working with one boy earned 
£1 4s. 4d. Two men together, each 15s. 4d. 

It is now stated that the attention of the Income Tax Commis- 
sioners has been drawn to the matter, especially as colliers pay no 
rates, 


NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE opinion prevails generally in the iron industry that a marked 
change for the better in demand and in prices is not likely to take 
place for many weeks. There has naturally been less done in iron 
and steel during the past week than formerly, the usual quietness 
of the holidays, together with a stagnation previously felt in most 
branches, having caused a perfect lull in many instances. Very few 
works only can boast of having a sufficient number of orders on 
their books to secure a fair activity for the next few weeks ; most 
establishments are but irregularly occupied, and if the plate and 
girder trade shows symptoms of improvement, other branches are, 
on the other hand, more depressed than ever, and stocks, on the 
whole, remain heavy. 

The following are the latest list quotations per ton at works :— 
German foundry Rig, No. 1, M. 102; No. 3, M.90; white forge 
piss M. 85 ; basic, M. 85; German Bessemer, M. 90 ; spiegeleisen, 
M. 105; Luxemburg foundry pig, M. 60; good merchant bars, 
M. 125; bars in basic, M. 110 to M. 115; sheets, M. 130; heavy 
plates in basic, M. 140 to M. 150; Siemens-Martin plates, M. 170; 
plates, No. 2, M. 150. 

On the German market consumption in coal is comparatively 
limited ; the dismissal of men and restrictions in output indicate 
the beginning of the quiet = The falling off in the demand 
for house coal is felt more keenly than in other years, because the 
general state of the coal trade is rather unfavourable, export as 
well as the consumption of the ironworks being comparatively 
limited. Shipments of coal in the Ruhr district in March of 
present year were 4,063,190 t., against 4,376,280t. in March last 
year; in the Saar district, 602,070 t., against 632,220 t.; in 
Silesia, 1,518,280 t., against 1,661,750 t. ; and in the three districts 
together 6,183,540 t., against 6,670,250 t. in March last year. 
Total deliveries in coal and coke during the first three months of 

resent year were, in the Ruhr district, 11,878,980 t., against 

2,132,110 t. ; in the Saar district, 1,764,590 t., against 1,806,340 t. ; 
in Silesia, 4,512,840 t., against 4,567,390 t.; and in the three 
districts together 18,156,410 t., against 18,505,840 t. for the cor- 
responding period in 1900. Output in the Rhenish-Westphalian 
district was accordingly 2°1 per cent. lower, in the r district 
2°3 per cent. lower, and in Silesia 1°2 per cent. lower than in the 
first quarter of 1900. 

Last week’s business in the Austro-Hungarian iron industry was, 
of course, limited on account of the holidays, but the tone of the 
market remains firm and pretty hopeful, girders, hoops, and plates 
being specially well inquired for. 

The reduction in the prices for coal in Austria has caused a revival 


in the demand for some sorts ; engine fuel, for instance, has met with 
very good request upon the week. Production of coal in the Teplitz. 
Briix Komotan district last year is officially stated to have 
145,468,876 q.—average value being 70,580, 889 crowns—against 
155,764,404 q. in 1899 ; thirty-three works, producing 29 million q, 
fall to the Teplitz district ; seventy-eight works, roducing ibe 
million q., fall to Briix; and twenty-seven poll producing 
10 million q., fall to Komotan. 

During the preceding weeks German competition had been a 
little less keen on the Belgian iron market, but last week, at a 
tendering for tires, German firms have again competed strongly 
and, it is feared, successfully, and Belgian ironmasters feel that 
they will have to be very careful now if they wish to conquer their 
foreign rivals. It is generally expected that the contract in ques- 
tion will be granted toa German firm this time. Forge pig has 
last week been sold at 58f. to 60f. p.t., free Charleroi, but con- 
sumers, considering this rather too much, do not care to purchase 
largely for the present, and so only very small sales have been 
effected upon the week. Bars have stiffened a little, official 
quotation being now 182°50f. p.t. f.o.b. Antwerp. Girders are 
sold be = p.t. Prices for inland consumption are about 1°50f, 
p.t. higher. 

‘ a Belgian coal market is moderately active, and coke is 
ull, 

The production of foundry pig in France has for some time 
past been decreasing steadily, and there is but very little life 
stirring generally in the various departments of the iron trade, 
Output of pig iron in the first two quarters of last year was 
1,341,988 t., and in the last two quarters of 1900 1,357,506 t. were 
produced. Output in manufactured iron decreased from 410,803 t, 
in the first two quarters to 334,509 t. in the last quarters of 1900, 
Production in steel went down from 661,242 t. to 603,495 t., and 
the output in steel ingots decreased from 813,164 t. in the first two 
quarters to 810,884 t. in the last two quarters of the past year, 

According to an official paper, a peat works, the second of that 
description, is going to be built near St. Petersburg on the Baltic 
Railway line, for the purpose of supplying fuel for the State rail- 


n January and Febr of present year 5809 t. pig iron have 
been from 4368 t. in before ; 
export in iron ore during the same period amounted on 75,941 t., 
against 20,066 t. in the previous year. 

A request has been put before the Reichstag in Stockholm to 
raise the duty on electric machines from 10 per cent. to 20 per cent, 
German export to Sweden, which has been hitherto extensive in 
the above-named machines, would be seriously affected by this 
measure ; it is, however, not at all likely that the Parliament will 
agree to the rise in question, as Germany might, by way of retribu- 
tion, advance the duty on granite, iron, &c., for which Germany isa 
good market. 

he two sons of the King of Siam, who, on their tour of study 
and pleasure through Belgium have, in Brussels and in Litge, 
visited the International Electricity Works and the National Arms 
Factory of Herstal, are now, it is said, contemplating a visit to the 
most important iron and steel works in Rheinland- Westphalia, 


AMERICAN NOTES. 


(From our own Correspondent.) 
New York, April 9th. 
ALL the big steel companies, including the United States Steel 
Corporation, are making a scramble for ore lands. The Pennsy]- 
vania Steel Company, which, with some others, is likely to 
bought up by the United States Steel Company, has purchased ore 
roperties in Cuba which produce 325,000 tons per year. The 
United States Steel Company has entered on a fight for the posses- 
sion of ore properties in the Lake Superior region, and options are 
being secured wherever it is possible, It is rumoured the above 
corporation paid an enormous price to Rockefeller for his ore lands, 
Those who know Rockefeller do not doubt it in the least. An 
effort is being made to buy the Colorado Fuel and Iron Company 
by New Yorkers. The Eastern Bar Iron manufacturers met here 
on Friday and discussed plans for unification. A plan is now 
under consideration to enter New York from the west by leaving 
the main line at Elizabethport and build double steel tubes under 
the Narrows, which would be less than 10,000ft. in length. About 
twenty-five sections of steel — will be used for each 
subway, and the material can be delivered in four months. 
The greatest depth of water is 56ft. Powerful electric motors 
will handle large freight cars. It will require two years 
to do the work. This plan will destroy the handicap lighterage 
charges of 60 cents a ton which has been such a drawback 
to New York. The proposed road will be in all ten miles 
long, and its Brooklyn terminus will be at Thirty-ninth-street. 
Large sums of money are seeking investment in all manner of 
enterprises, one reason is the remarkable prosperity of the railway 
system. Gross and net earnings are increasing rapidly, competi- 
tion between roads is disap ing, and net earnings are increasing. 
Stocks are advancing in price under the expectation of guaranteed 
dividends. A good many industrial securities are selling on a 
10 per cent. basis, but many are facing destructive competition. 
The present stock movement has some features of recklessness. 
The present situation is due in a measure to manipulation. When 
the manipulators get ready, and they do sometimes, there 
will be a stock panic which will make a collapse in prices, when 
these manipulators and their friends will buy stocks in by the bale. 
This has been the experience of American securities. Foreign 
holders of American securities are selling freely, as if they lacked 
confidence in the permanency of values. ae 
The plate glass combination is to have a new competitor in a 
company in Western Pennsylvania that will turn out 7000 square 
feet per day. The steel makers are endeavouring to prepare for 
coming competition by buying up several large steel plants. Large 
contracts for bridge iron are being received from abroad, and 
recent negotiations show that demand is beyond calculation. The 
iron and steel industry is in a most satisfactory condition. Prices 
are high and pointing : Consumption is heavy, but the 
limit has not been reached. Mining requirements are very heavy. 
Implement manufacturers are at present contracting for material 
to be delivered six months hence. Great railway developments 
are in progress in the North-West. A party of engineers has 
started to lay out a road from Nulato to Nome and through the 
Bluestone region to Behring’s Straits. The famons Republic camp is 
to have a railroad to haul its ores to smelters, It will be fort; miles 
long, which will give direct connections with the Canadian Pacific. 
There will be an unprecedented rush this season for Nome and 
other Alaska points, and transportation companies are completing 
preparations to handle the traffic, 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SreaM coal: Prices for best qualities are firm, but seconds are a 
little easier. No change in house coal. Exports for week Lone | 
April 13th were :—Coal: Foreign, 23,767 tons; coastwise, * 
tons. Imports for week ending April 16th were :— Pig iron, 1540 
tons ; scrap, 16 tons; pitwood, loads. : 

Coal : + steam, 14s. 6d. to 15s.; seconds, 13s.; house coa:, 
best, 18s.; dock screenings, 7s. 3d.; colliery small, 6s. 9d. to 78 
Pig iron :—Scotch warrants, 54s, 3d.; hematite warrants, 58s. ; 
Middlesbrough, No. 3, 45s. 2d. f.0.b, Cumberland prompt. Tron 
ore :—Rubio, 13s. 6d. to 14s.; Tafna, 15s. to 15s. 6d. Steel :— 
Rails, heavy sections, £5 7s. 6d. to £5 10s.; light ditto, £6 5s. to 
£6 7s, 6d. hob; Bessemer steel tin-plate bars, £4 15s.; Siemens 
steel tin-plate bars, £4 15s.; all delivered in the district, cash. 
Tin-plates :—Bessemer steel, coke, 12s, 3d. to 12s, 6d.; Siemens, 
coke finish, 12s, 6d. to 12s. 9d. London Exchange telegram :— 
Copper, £70 10s, Straits tin, £117 10s, 
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THE PATENT JOURNAL. 
Condensed from Official Journal of 
ents. 


Application for Li Letters Patent. 


«,* When inventions have bee been ‘‘ communicated the 
“name and address of the communicating party are 
printed in italics. 

lst April, 1901. 


Dust Exciupers for Wixpows, E. Harris, 
6751. ARRANGEMENT for Seinnine Bart, W. J. Turrell, 
Oxford. 


6752. VARIABLE BicycLE GEARING, Mitchell, Wester- 
m, Kent. 
“Danes Fastentnes, W. R. Watkins, Birming- 


654. Warer-cavainc Apparatus, R. Tippets, Bir- 
mingham. 

6755. CoIN-FREED AppaRaTus, J, C. Russell, Man- 
chester. 

6756. Hark CurnLerR and Waver, J. W. Carmichael, 
Workington, Cumberland. 

6757. FIRE-ALARM, E. Barnard and H. G. Stedman, 
Christchurch, 

6758. Rivetine and CauLkine Apparatus, W. Denton, 


Hyde. 
6759. CatrLe Foor Locks, W. Wylie and J. F. Kitching, 
Glasgow. 
6700. ELecrric Switcues, A. D, Smith, Bradford. 
6761. Topacco Pies, 8. F. Marshall, Leicester. 
6762. Crates for Packine Fruit, &c., K. Rogers 


Bath. 
6763. Bowxs for Topacco Pipes, E. J. Andrews, Man- 


chester. 

6764. Levers of Weicutne Macuines, H. Pooley, jun., 
Liverpool, 

6765. PHoNnooRAPHS and Grapuoruongs, T. McClelland, 
un., low. 

ene. Ty PEWRITERS, H. H. Hallett, Bristol. 

6767. for SUPPORTING Suexts, J. Whitcombe, 

ito 


ris 
6768, Biorrer, L. Gillrath, Cologne, Germany. 
6769. FRED-WATER Fivrens, H. B. Watson T.C. 
Billetop, Liverpool. 
6770. TgLEGRAPH ALARM Apparatus, A. W. Higgs and 
= ee Alarm Telegraph Company, Ltd., 
Liverpoo! 
677i. Propuctnc Qurinate of Ursa, O. Schtitz and G. 
Dallmann, Berlin. 
6772. Frre-aLarm Bootu, H. Koch, Berlin. 
6778. The Quick-suRg, J. H. Hughes, Ludlow, Salop 
6774. RaG-PULLING Macuine Routers, F. Haigh, 
Longwood, near Huddersfield. 
Sibley, 


6775. BaLt-BeEaRING BicycLe Sappies, W. 
London. 

6776. Gas Enoines, W. and K. A. Rowbotham, Bir- 

ngham. 
Merat Mesnes for Covcnes, 8. C. Dunk, 

London, 

6778. Fotpino Bepsrgap, D. Eisner, London. 

6779. Hurs, E. Bru mann, London. 

6780. EvecrricaL Liquip Resistances, H. Hirst and 
H. Bevis, London. 


6781. Air Saips, W. E. Irish, London. 
6782. Carryine Devicg for VeLocipepss, H. G. Turner, 


Coventry. 

6783. Device for Heatinc Rooms, W. Heighway, 
London. 

6784. Gainpinc Macutingry, A. G. Brookes.— (Norton 
Grinding Company, United States.) 

6785. MecHanicat Device for the DispLay of ApvErR- 
TISEMENTS, A. M. R. le Mesurier and A. R. Upward, 
London. 

6786. SuGAR-TREATING ApparRatos, L. M. Lafontaine, 
London. 


787. The Regt Tureap Currer, W. J. Golden, 
Southampton. 

6788. Apparatus for Mixtxo Liquip, T. E. Taylor, 
London, 

6789. VaRIABLE Spegp Gearina, C. A. Allison.—({The 
Upton Machine Company, United a) 

6790. VARIABLE C. A. Allison.—(The Upton 
Machine Company, United gs 

6791. TaamcarR Guarp, W. J. Lloyd and W. Priest, 
London. 

6792. LIQUID-STERILISING APPARATUS, W. 8. Rawson, 
London. 

798. SkinT Binpino, W. F. G. R. Schwerdt, London. 

6794. LockIne ARRANGEMENT for Doors, F. R. Lawsoa, 
London, 

6795. Propuctna SutpHonic Acips, L. G. Helmers, 
London. 

Borie, M. Norris, Rangatikei, North Island, 
New Z 

6797. Securtna Napkins on Tasigs, A. H. Brownley 
aud W. T. Davidge, Teddington, Middlesex. 

6798. Ropgs, F. de Mare, London. 

6799. Tings for VeHiciys, C. van Cleemput, London. 

6800. ManuractureE of Cement, G. Butchard, London. 

6801. Apparatus for Cootina FLurps, F. W. Parker, 
London. 

Parts of Macuingry, G. Walch, 

6803. Stzam Pump, W. L. Wise.—(H. C. Townsend, 
United States.) 

6804. of Packtne Rassits for Export, J. Flynn, 
London. 

6805. Suget-metat, F. de J. Clere, London. 

6806. Frepinc Horsgs, A. Pidgeon, London. 

6807. Sarery Devices for CHiLpRENs’ Corts, I. Jones, 
Liverpool. 

6808. Cuarcine Liquips with Gas, R. Roberts and J. 
H. Minto, Liverpool. 

6809. WASHING Apparatus, R, A. Clark, Liverpool. 

6810. = Joint Connections, O. P. Anderson, Liver- 


poo! 

6811. Postat Envevopgs, F. A. Andrews, London. 

6812. Dravontinc GARMENT Patterns, &. J. Curran, 
London. 

6813. Screw F. W. Brewster, London. 

6814. Stgam Trap, P. E. Pownall, London. 

6815. Composition of Giug, R. W. James.—(W. A. 


Hall, United States. 
P. Mallet, 


6816, GENERATING 
mdon. 
6817. Curtain Tapgs, M. Potter, Lo 


mdon. 

Liquips and Ftuips, F. Kaeferle, 
6820. PepestaL ExrTension TaBies, E. Tyden, 


an" 
‘OUNTAIN Grass, London 
Lave, E. Schuster, 


Las or Gunnet Rinas, H. Rodenkirchen, 
Compustion Enatnegs, J. H. Lancaster, 
Screws or Sprrats, H. C. Robinson, 
or Dupticatina Apparatus, A. Ecker, 


6827. DispLayine Menus, G. M. de 8. Leger and H. F. 
L. Pilet, London. 

6828. Porous Bovis, J. Y. Johnson.—(The Badische 
Anilin and Soda Fabrik, Germany.) 

6829, SULPHURIC ACID, Y. Badische 
Anilin and Soda Fabrik, Germany.) 

6830. Device for SECURING Wins, R. W. Blackwell 
and Co., Limited, and W. J. A. Watkins, denden. 

6881. Hottow Boptsgs, B. F. Kel 
London. 

6832. TreaTInc Orgs, KE. Bohm, London. 

6833. Car VenTILaTors, R. M. Pancoast, Lo 

London, 


6834. Fans, 8. G. Philli 
‘ASTENINGS, A. C. Howell, Bir- 


on. 
Casement Stay 
6886, on Door KNockErs, A.C. Howell, 

Birmingham. 


2nd April, 1901, 


Press for Maxine Sxass, E. R. Sut- 

cliffe 

6838. Arracuinc V&HICLE Brake Bars, F. 8. Cuff, 
Woking, Surrey. 

6839. Digs for Maxine Bricks and Tivgs, T. Nash, 
Stockport. 

6840. ComBINATION MatcH-Box, M. Rosenfeld, Mountain 
Ash, Glam. 

6841. Cuimney Top, C. Davies, Grimsby. 

6842. AuTomaTic FirEg-poor and Fvoat, F. H. Curtis, 
London. 

6843. WueeLt Guarps, R. H. B. Thompson and W. 
Hancock, Manchester. 

6844. Macuines for ROLLING Feit, J. Erskine, 
Halifax. 

6845. Suutrixs for Looms, G. Smith, Manchester. 

6846. SHowcarps, F, Grainger, Bradfoi 

6847. AUTOMATIC WEIGHING MACHINE, H. Pooley, jur., 
Liverpool. 

6848. Harr Pins, J. D. Morrison, Glasgow. 

6849, Aprapinc Macuines, J. M. Nash, Glasgow. 

6850. Looms for Weavine, W. Rigby, Manchester. 

6851. Exxectric Lamp SHapg Ho.pers, C. W. Kemp, 
Birminghim. 

6852. Moror-paiveNn Veuicies, C. T. B. Sangster, Bir- 
mipngham. 

6853. Fastener for SuHox Laces, &c., J. Homfray, 
Carlisle. 

6854. AUTOMATICALLY INDICATING SicNaxs, J. Meek, 
Glasgow. 

6855. Non-conpuctive Coverinc for Stgam Pipss, G. 
Schumacher, Manchester. 

6856. Nut Lock, C. Stuart, Cardiff. 

6857. Fusep CuLonipgs, J. Swinburne and E. A. Ash- 
croft, London 

6858. HorizontaL Cur J. Gregory, Croydon. 

6859. Seats, W. Hackett, G 

6860. INCANDESCENT Gas ieee, C. G. Richardson, 
Glasgow. 

Generators, W. T. Lambourne and 
J.C. Wood, London. 

6862. ELectric Current, 8. H. Holden, 
Birmingham. 

6863. Hypraucic Macarng, G. G. Benner, Paris. 

6864. Suapino Tooxs, A, P. Loscher and A. J. Bailey, 
Manchester. 

6865. Cuimney-pot and VentiLator, W. Cooper, Man- 
chester. 

6866. HoLLow Corn Retigver, W. H. Butt and J. Ried, 
Wimbledon. 

6867. Lockx-up Cap for Scent Borries, C. J. Fox, 
London. 

6868. GRAVEL-WASHING Macuings, 8, J. and 8. A. Pegg, 
London. 

6369. Devices for TransMiTTING Sounp, W. B. Outten, 
London. 

6870. CoIN-CONTROLLED T&LEPHONE Apparatus, E. G. 
Lewis, London. 

6871. Mrrnuop of Preparinc Foop, J. Sleeman, 
London. 

6872. SMALL-aRMs, J. Rogers, Birmingham. 

6873. Foo SIGNALLING on Raitways, H. Wignall, 
London. 

6874. Reapy Reckongrs, J. W. Allen, London. 

6875. Enoravinc Srext and Iron Piares, T. H. 
Tomkinsor, London. 

6876. Stamp Casz, G. A. E. Neiss, London. 

6877. Raisinc Wixpow Sasues, J. Day, Leyton. 

6878, ArtiFiciaL Inpico, T. R. Shillf to.—(J. R. Geigy 
and Co., Switzriand.) 

6879. GAME-MARKING AppaRaTus, G. Cameron, Plum- 
stead, Kent. 

6880. Macuine-stoppinc Apparatus, G. R. Rollason, 
London. 

6881. Firg-proor InsuLatine Ducts, E. D. and H. N. 

Speer, London. 

6882. MiLk-TREATING Apparatus, T. L. F. Stack, 
Liverpool. 

6883. Sounpers for Navicatine, G. C. Lilley, 
London. 

6884. Prorectinc Covers for Pipgs, C. E. Hudson, 
London. 

6885. Pressers for Trousers, J. R. and M. A. Porter, 
London. 

6386. Pressinc Macuinges, 8S. C. Pullan and W. H. 
Mann, London. 

6887. Brick-pressinc Macuing, J. 8. Pullan and W. 
H. Mann, London. 

6888. Brick-pressinc Macuines, J. 8. Pullan and W. 
H. Mann, London. 

6889. Mowixa Macatnss, 8. K. Dennis, London. 

6890. Macutnes, W. M. House, London. 

6891. Fire Enornes, W. M. Whitlock and E. P. Harri- 
son, London. 

6892. Apparatus for Exastic Tires, W. Jennings, 
London. 

6893. Stgam Generators, R. J. Flinn, London. 

6894. CaILpREN’s Cots, A. M. R.- C. Le 
London. 

6895. Pourtnc Apparatus, P. A. Newton.(D. F. 
O' Brien, United States.) 

6896. SCREEN-ADJUSTMENT INDICATOR, A. W. Penrose.— 
(U. Ray, India.) 

6897. PLate Hoipers, A. W. Penrose and W. Gamble, 
London. 

6898. E.ecrric Race Coursg, W. G. King.—(B. P. 
dal Pozzo, France.) 

6899. Rope Grips, O. Wallman and C. G. Carlson, 
London. 

6900. Lamps, F. D. Little, London. 

6901. Smoxine Prpss, D. J. G. Ferreira, F. L. Orton, 
R. E. Tait, and L. Dreibelbis, London. 

6902. Axuzs, J. P. Council, London. 

6903. Lirts, H. Jewell, London. 

6904. AceTyLene Gas, H. de Thiersant and W. A. 
Coulson, London. 

6905. Etevators, W. H. Aston, London. 

6906. SAND-BLAST APPARATUS, A. G. Warren, London, 

6907, Pumps, A. J. Boult.—(Oddesse-Dampfpumpen 
Gesellschaft mit beschrinkter Hastung, Germany.) 

6908, ComBustion Enoings, H. B. Merton, London. 

6909. Device for Securinc Cuains, A. J. Boult.— 
(M. Werner, Germany.) 

6910. Morors, W. 8. Boult, Lordon. 

6911. Lamps, J. Guimaraes, London. 

6912, Lamps for So_pgRinG, A. J. Boult.—(@. Barthel, 
Germany.) 

6918. Atracument for Bicyciges, A. G. Jackson, 
London. 

6914. G. 8S. Lee, London. 

6915 ComsBustion Enotnes, W. R. Lake.—(J. A. 
McLean, United States.) 

6916. Carpinc Enotnes, W. R. Lake.—({Saco and 
Pettee Machine United States ) 

6917. Motors, J. Abraham, London. 

6918. EXxpLosion or Motors, J. W. Abraham, 
London. 

6919. Sprayine Apparatus, F. H. 8, Lewis, London. 

Lamps, J. Booth and W. F. Dugard, 

6921. Compressep Enoines, J. E. Howard, 
London. 

6922. InserRTING and Ho.pinc- vp Rivets, J. E. 
Howard and The New Taite Howard Pneumatic Tool 
Company, Limited, London. 

6923. SINGLE-TRIGGER DOUBLE-BARRELLED FIRE-ARMS, 
H. Hughes, London. 

6924. Picture Frames, W. P. Thompson.—{C. Baierle, 
Germany.) 

6925. Atomisers, W. P. Thompson.—(S. F. Patterson, 
United States.) 

= — Mercuanism, W. H. Baker and F. E. Kip, 

ve 

6927. THROWING IN and out of Action the ScrapErs of 
Mitt Mithlenbauanstalt und Maschinen- 
fabrik vorm. Gebriider Seck and H. Krusemark, 
Liverpool. 

6928. PLAN Sirrers, Mtihlenbauanstalt und Maschinen- 
fabrik vorm. Gebrtider Seck and H. Krusemark, 
Liverpool. 

6929, Rartway CarriaGE Doors, H. T. Cort and G. C. 
V. K. Davidson, Manchester. 


View-rinpers for Cameras, E. 
ton, London. 
Propucts, I. Fischel, 


6930. 
D. Bartlett and G. Hi 

6931. LiquID 
London, 

6932. Toot Hotpers, J. C. Schmidt, London. 

6933. PrepayMENT EvectRicity Meters, B. North, 


London. 
6934. Covers for Provisions, W. and I. Darby, 


mdon. 

6935. PassiInc Evecrric CURRENT through Merzr, B. 
North, London. 

6936. CoIN-FREED Apparatus, Automatic Machines 
(Haydon and Urry’s Patents), Limited, and G. 
Haydon, London. 

6937. VeceTaBLe Extract, J, Heron, London. 

6938. CLeansino Crockery, J. Midder, London. 

6939. SoLo ATTACHMENT for PipzE Orcans, R. 8. Rutt, 
London. 

6940. Soto SounD-BOARD PLayaBLE from Pepat, R. 8. 
London. 

694 Sregrinc Appiiance, W. L. Allcroft, 


6942. for Forks, H. Monckton, 
ndon. 

6943. CycLe Hanp-warmine Devices, E. R. Osmond, 
London. 


6944. Sui«ts, B. L. Freeman, London. 

6945. Motor Cars, A. Hardt, London. 

6946. AuTomaTic TeLEPHONE ExcHanogs, H. J. Had- 

lan.—(The strowger Automatic Telephone Exchange, 

United States.) 

6947. of ConpucTine Wires, C. de Kandé, 
London. 

6948. Countixc Worps written on Typewriter, M. H. 
Henderson, London. 

6949. Evectric TeLtecrapay, R. Oxlade and 
W. J. W. Richardson, London. : 


7022. Apparatus for DoveraiLinc T. tr 
London. 

7023. BLow-pirzs, J. Johnstone, London. 

7024. Supports fur Textite Goons, L. V. Diederichs, 
London. 

7925. CuemicaL Compounp, E. 8. Barralet and J. 
Burton, London. 

7026. Booxnouper, A. G. Clark, London. 

7027. PREVENTING Re-use of Borties, L. W. Evaus, 
London. 

7028. Extractinc Heavy Merats, J. Swinburne and 
E. A. Ashcroft, London. 

7029. Invoicze and Memoranpum, F. T. Jefferson, 
London. 

7030. Moutpine Cray, W. B. and 8S. H. Rowley, M. J. 
Adams, and T. Till, London. 

7031. Dispensinc Beveraces, R. M. Green and R. M. 
Green, jun., London. 

7032. WATER Borres, W. J. Cooper and J. A. Walton, 
London. 

7033. Seats, A. Westwood and W. Adamson, London. 

7034. MecHanism for Sirrinc, D. H. J. Smith, 
London. 

7035. CASH-REGISTERING Apparatus, W. P. Thompson. 
—(P. — Actiengesellschaft and EB, H. Jahnz, Ger- 
many 

7036. CaSH-REGISTERING APPARATUS, W. P. Thompson. 
aes Meyer Actiengesellechast and E. H. Jahnz, Ger- 


ARTICLEs with VenzERs, E. Hugenudubel, 
ive 1. 

7038. R. Katz, Liverpool. 

7039. COIN - CONTROLLED SHOOTING Macuines, H. 

Woolfe, Liverpool. 

Davice fur Etectric Rattways, C. Hyde, 
ivcrpool. 

7041. FURNACES for Burninc Rervuse, H. Heenan, 


Trap for J. B. B. B 3 
6951. — Encing, J. F. Craig and T. V. Fleming, 


ndon. 
6952. BurNinc Down INCANDESCENT MANTLEs, J. Janz, 
mdon. 
6953. Srgam Heatine Systems, J. A. Trane, London. 
6954. — Enoings, F. H. Sleeper and E. A. Mahon, 
mdon. 
6955. RoLLer Bearinos, G. E. Bartholomew and A. A. 
Engle, London. 
6956. Excing Governors, Browett, Lindley, and Co., 
Limited, and W. Stead, London. 
6957. Pipe LicuTErs 8. Stern, London. 
6958. Hgatinc ENGINE CyLinpers, R. A. Daw- 
barn, London. 
6959. Rupper Supstitores, C. and R. Paulitschky, and 
_F. Wiiste, London. 
Srop Vatves, J. P. Ranoe and Templer and 
Ranoe, Limited, London. 
6961. Swine Mirrors, C. E. Blyth, London. 
6962. PHOTO-ENGRAVED INTAGLIO PLaTgs, D. Camer-n- 
Swan, London. 
6963. LusaicatTors, E. D. Bangs, London. 
6964. Sipg-REGISTER of Paper, C. G. Harris, London. 
6965. Construction of Toots, A. Werner, London. 
6966. Locks, 8S. A. Wright and J. H. McCarthy, 
Birmingham. 
6967. AUTOMaTIC Macurngs, J. M. Alderton, London. 
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6968. Rim Lock, J. J. Parker, Stafford. 
6969, Coin SLot 8S. Richardson, London. 
6970. AGENT’s Sicw Boarp, J. C. Kenwood, St. Leunards- 


on-Sea. 
6971. Preparinc Yeast, W. Wardle, Burton-on-Trent. 
6972. CANTILEVER Pic RooTinG PREvENTER, T. W. Box 
and §, T. Tall, Plymouth. 
DecorateD Protector, H. A. Cop, Ilfra- 


6974. and Smoorurne Irons, G. F. Priestley, 


mndon. 
6975. Biacksoarps, J. Grant, 
G Ow. 
6976. FLy-caTcuErs, P. Priest, Manchester. 
6977. Friugs for Steam Borvers, J. J. Tinker, Man- 


chester. 

Harpenina Rotary Courtrers, H. Liebert, Man- 
cheste 

6979. Srrercuer, R. F. Jackson, Manches- 
ter. 


6980. Moror-priven Wacons, L. P. Perkins and E. C. 
Mills, Manchester. 

6981. Hiners, W. C. Lindsay, Glasgow. 

6982. Removine Matr«r from Stones, W. Morton and 
J. H. Bradshaw, Liverpool. 

6983. Weavine J. Waddington, Bradford. 

Macurygs, G. Burnside, Fence Houses, 

0. Dur! 

6985. Loosg Hanpuks for Borne Bits, A. Brier, Man- 
chester. 

6986. Apparatus for DRawINc up Fires, T. G. Blood, 
Birmingham. 

6987. Back-rest for Cycie, J. B. Brooks and J. Holt, 
Birmingham. 

6988. Stgam Borers, W. M. Greaves, Manchester. 

SuHEeet MeTaL Boats, J. M., D., and R. D. Lambie, 

lasgow. 

6990. LeaTHER to Po.isHine Bors, G. 
Major, Birming 

6991. THREADING Loom E Johnson, Man- 
chester. 

6992. Empossgep CLorH, E. Moéhlau, Charlottenburg, 
near Berlin. 

6993. Hat Racks, A. Dunhill, London. 

6994. ENvELopEs, F. M. Gamble, London. 

6995. FooTBaLt Boor, J. T. White and 3 A. E. Clapp, 
London. 

6996. Taunk Fastentnos, R. G. Newton, J. T. Shake- 
8 , and W. Hunt, Birmingham. 

me ADJUSTABLE Roor for TRAMCAR, F. Kennington, 

6998. ApsostiInc Tramway Linz Points, J. T. Noble, 
London. 

6999. Pen Hotper, F. A. Corbyn, London. 

7000. INCANDESCENT SMOKELESS CoaL, A. MacCullum, 
London. 

7001. New Toy, G. Maynard and J. Cuthbertson, 
London. 

7002. CARRIAGE G. London. 

7003. Laprgs’ Batts, J. C. Rigg, London. 

7004. APPLIANCE for CLEANSING Teets, A. Schneider, 
London. 

7005. Brake Buock for Venicies, H. L. Constable, 
Brighton. 

7006. AUTOMATICALLY CuTTING METAL CLIps, G. Wolff, 
London. 

7007. Curr Protector, A. Miésto and L. Neuron, 
London. 

Ferepinc Bortties, G. V. de Luca, 

VeHIcLe Couptines, T. F. de Saulles, 
mdon. 

7010. Fotpinc H. B. Richardson.—(£. 
Pagani, Italy.) 

7011. SupporTiNG CaTCH-BARS of Lace MACHINES, J. 
Farigoule, London. 

7012. Necxtigs, F. B. London. 

W. and K. A. Rowbotham, Bir- 


7014 Re-aGent Papsr, 8. S. Bromhead.— 
(The Chemische Fabrik Helfenberg Actien Gesellschaft, 
Germany.) 

7015. Suspenpinc Arc Lamps, The Jandus Are Lam 
and Electric Company, Limited, B. M. Drake, an 
A. D. Jones, London. 

7016. Evecrric Arc Lamps, The Jandus Are Lamp 
and Electric Company, Limited, and A. D. Jones, 
London. 

7017. Grain SHoots, W. Mattocks, London. 

7018. Varyina the STROKE of a Piston, H. Barcroft, 


London. 
7019. APPARATUS for E. Springborn, 
London. 
7020. Fountarn Pens, F. Ross, London. 
CoMPLEX ZINC-IRON Onn, H. C. Davis, 
on. 


7042. Downy-spouts, J. A. Hodgkinson, Manchester. 

7043, APPARATUS for CoMPREs»ING AIR, A. G. Enock, 
Manchester. 

7044. Rinc for Lanp, W. F. Wilkin- 
son, London. 

7045. Froatine Docks, H. H. J. Dieckhoff, London. 

7046. Means for Naittnc Woopgn upon 
Iron Girpers, F. Bachmann and E. J. Anke, 
London, 

7047. InLumiNaTED Sens, C. E. Squier and H. 8. Hal- 
ford, London. 

7048. itsrrnixe Macuing, B. Salzer and G. Walther, 

mdon. 

7049. Stoppinc Looms. H. J. Haddan.—(J. B. y and J. 
B. y Dalman, Spain.) 

7050. Winpow CasEMENTS, Wenham and Watcrs, Ltd , 
and T. Hoare, London. 

7054. Manuractore of Fue. Briquerres, E. Trainer, 


London. 

7052. Tron ALLoys from Stacs, G. Gin, 
London. 

7053. Extractinc Zinc from Orgs, J. W. Swa, 
London. 

7054. ELecTricaL Distrisution System, N. W. Storer, 


London. 

7055. GoveRNINGc Device for Enornes, W. P. Flint, 
London. 

7056. APPLYING ANTISEPTIC Vapour, &c., R. Scott, 
London. 

7057. MgcuanicaL “Game Stop,” W. 8. Sinkins, 
London. 

7058. AUTOMATIC Macurngs, J. C. Hansen-Eliehammer, 
London. 

7059. Sotipiryinc Hyprocarsons, Spiritine, Limited, 
and C. 8. Brockwell, London. 

7060. Stgam ENGINEs, Mathie, London. 

7061. LusricaTinc APPARATUS, H. B. Graham and W. 
“H. Rigby, London. 

7062. PHorocRaPHic Cameras, M. Niéll, London. 

7063. Fitter Presses, K. Enzinger, London. 

7064. ReGULATING FuEL and WaTER Supp ty, H. P. Holt, 


Tursines, C. A. Parsons, 
C. <A. Parsons, 


ndon. 
7060. FLUID-PRESSURE 


ndaon. 
7056. FLUID-PRESSURE TURBINES, 
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7067. APPARATUS CONTROLLING Ratiway Sienats, W. 
Sykes, Bickley, Kent. 
**SimPLE” Dark Supe, T. Patchett, Halton, 
ear Leeds. 
7069. Havtace for Tramways, A. E. Muirhead, 


7070. Soar Exerciser, A. B. Smith, Reading. 

7071. Loom Suut1zes, T. E. Mitchell, Dundee. 

7072. BUILDING Poots for AGRICULTURE, J. E. and F. 
hatterton, Cardiff. 

7073. Castinc Boxgs, M. Smith, Man- 


ches 

7074. HemstitcH Macuixges, W. Bowden, 
anchester. 

7075. Tramcar Seat Dry, J. Moil, Glas- 


gow. 

7076. Time Switcues for Siens, S. Fildes, 
Manchester. 

7077. Cross Fgeps for CaRDING Enotngs, J. H. Schofield, 


anchester. 
7078. MECHANISM for Prayinc Pranos, H. E. Fugill, 
ris 
7079. Patrerns for Curtixc Bopicgs, J. Timms, Brad- 
ord. 
7080. Gas and Om Enoines, W. H. Smith, Brad- 
ford 


‘ord. 

7081. Makine ARTIFICIAL Stong, S. £chougaard and J. 
Evans, Manchester. 

Sgcurine Sash Wrxpows, H. H. Dobney and J. 

W. Calah, Nottingham. 
7088. Suips’ BETWEEN-DECK ACCOMMODATION FirTrNas, 
. M. Hoskins, Birmingham. 

7084. ANNEALING of MeraLs, D. Bates and G. W. Peard, 
Liverpool. 

7085. HAND-PRESSING Toots, W. and T. D. Bayliff, and 
b. Draper, Liverpvol. 

7086. Execrro-Dynamic Equipments, C. A. Carus- 
Wilson and J. S. Warner, London. 

7087. LatcuEs for Stipinc Doors, W. K. Kaye, Brad- 
ford. 

7088. SLatrne for Roors, W. B. Heap, Birmingham. 

7089. Uriiisinc TipaL Currents, E. Crossland, 
Liverpool. 

7090. Pittows, E. Murphy, Bristol. 

7091. GULLEY ‘Raps, S. Clark, Glasgow. 

7092. Device for ExeELLING Bricks, 2 Sabine, Derby. 

7093. MeTHop for Comprsrion, W. Shone, Chester, 

7094. Hanp WuHgkELs, E. H. Se idon, Manchester. 

7095. SPINNING TEXTILE Fipres, J. Dronsfield, Man- 
chester. 

7096. Proputsion of Moror Cars, T. H. Parker, 


Wolverhampton. 
7097. Water Motor, G. H. Hikins and W. H. Scott, 


ast. 
7098. Om Enornes, H. Hodgson, Manchester. 
7099. PNeumatic Tires, H. Croft, Manchester. 
= Cycue Cuains, A. K. Hawthornthwaite, Man- 


ester. 
7101. Harnzss, G. Sengelaub, Paris. 
7102. VEHICLES for CARRYING Timser, G. W. Butt and 
D. T. Streader, Littlehampton. 
7103. TreaTinc Ores, C. J. Head and R. C. Wild, 


mdon. 
7104. GARDEN Syrincks, J. W. Madeley and P. H. 
ley, Bi gham. 
7105. Paper F. W. Harper, 
ene. 
7106. Ornaments for Brpstgaps, B. Harrison, 


mdon. 
7107. ConTROLLING Rartway Trains, J. T. Wennberg, 


Ww. 

ba WaTER-CLOSETS, J. and M. Craig, Limited, and 
R. Highet, Glasgow. 

7109. ScREW-THREADING The 


Company, Limited, and der, 
verpool. 

7110. — Apparatus for Grain, L. W. Harvey, 
on. 
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Device for Apvertisine, J. Pailey, Birmi g- 


7112. Pome Governors, The British Thomson- 
Houston Company, Limited. —(S. B. Stewart, jun., 
United States ) 

7 Apparatus for ALTERNATING 

Currents, The British Thomson-Houston Company, 
Limited.—(C. M. Green, Unit: d States.) 

7ll4. Ececrric Recutators, The British Thomson: 
og Company, Limited.—(A. R. Everest, United 
States. 

7115, Stanps, The British Thomson-Houston 
Company, Limited, and F. Samu Ison, London. 

7116. Cur-orr Taps, D. Jones, London. 

AppaRatos for Smoke ABATEMENT, H. B. 
Phillips and H. L. Godden, London. 

7118. Evecrric Motor, F. de Mare, London. 

7119. Exercisine Apparatus, M. B. Ryan, London. 

7120. Jouvtep Hoipers, A. Hall and H. 
de M. Wellborne, London. 

7121. Tornacco Pipr, M. Gunn, London. 

7122. Fire-proor FLoors, H. J. Young, Balham Park- 


road. 

7123. CLormes Rerarvers, M. Cross and F. D. 
Fowler, London. 

7124. for Sprynrnc Macutings, R. Prause, 

ndon. 

7125. Vatve Gears, F. Eastmead, Lond 

7126. Woop Pavement, J., J. R., and c. “Temperley, 
London. 

7127. Stgam Generators, W. G. Potter, London. 

7128. Garments, A. and S. Pick, London. 

7129. Toy, G. Royle, London. 

7130. Toy, G. Royle, London. 
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7202. Bryocutak Frevp Guass, F. H. Hill, 


Lon 
Putrers, &c., J. and C. Gunn, Edin- 


Foop Cupnoarps, R. R. Lake, Kingston-on- 
Thames. 
7205. Trrgs and Rims, W. R. Giddeon, Kingston-on- 


Thames. 

7206. Locxrne Gas Cocks, E. L. Newbigging, Man- 
chester. 

72.7. Keeprnc Tramcar Seats Dry, D. R. Stirling, 
Glasgow 

Covrtixa Raitway J. Darling, 


7200 Macuinges, &c, J. P. Dick, 

7210. Bepstgaps, 8S. H. Wilkes and The Atlas Bedstead 
Company, Limited, Birmin; 

7211. Macuings, J. H. Watt and 8. Beckett, 
Liverpool. 

7212. Appiyinc Banps of Spinning Macaivgs, J. 
Nasmith.—(/. Suberzahn, Austria.) 

72.3. Preventinc Train Expiosions, A. F. Eaves, 
Birmingham. 

7214 Securtne Doors, F. F. Villani and F. R. Baker, 
Birmingham. 

7215. WHEEL, R Burt, Edinbu 

72i6 CHatr, H., T., Wright, jun, and G. 
Wright, Caton, near Ak ter. 

7217. Oar, J. Round, Newcastle-on- 


yD 
7218. Messace Receiver, J. W. Griffin, 


7181. Brrr, L. nt, The Conversion C 
(Billing’s Machinery and Process), Limited, aud H. 
C. Rigaud, London. 

7132. Winptnc Macurngs, A. and H. Ryo, London. 

7183. Stgam COMPENSATING Apparatus, F. P. Nash, 
London. 

7134. Sarps’ Lamps, T. Andreasen and F. H Brent, 
London. 

7135. AcrTYLENE Gas Generator, W. C. Hughes, 
London. 

7136. Meterine System, D. M. Bliss and 
K. H. Holland, London. 

= Fonsacts, A. Peabody and N. F. Johnston, 


7138. Koppers, J. E. Liardet, Lond 
H. H. Lake.—(J/. “Campbell, Canited 


bunatcat Dresstnc Matrriat, M. Bauer, 


7141. Dust Cottectors, W. Rachel, London. 

7142. Revotvine Piatrorms, A. T. Dawson and J. 
Horne, London. 

7143. Fotpinc Macutnegs, H. J. Salmon, J. Capper, and 
J. 8. Deaville, Manchester. 

7144 Guarps for Movine Parts of Macuinery, F. Trier, 


London, 
7145. Courtine, C. W. Wilson and S. W. Land, 
on, 
— Apparatvs for Sips, L. E. Cowey, 
mdon. 
7147. Door Opgntno Devices, L. E. Cowey, London. 
Detonatinc Compositions, M. bielefeldt, 
7149, the Epcss of Meta, W. Walker, 
London. 
7150. Motor, L. H. Engelhardt, H. 
M. McNolly, and M. Gallert, London. 
7151. Wes CoLOUR-PRINTING MacuINE, M. A. Adam, 
London. 
7152. Support for the THrEap Guipe of Spinnino 
G. C. Marks.—(L. T. Houghton, United 
tes 
7158. CasH-REGISTERING TILLs, F.S. Ranford and A. 
E. Mitchell, London. 
7154. Propucixe Forcep Dravcut in C. 8. 
Snell, London. 
7155. Paper and Carpox W. B. Pershing, 
London. 
7156. Lastrinc Macutnes, A. J. Boult.—(United Shoe 
Machinery Company, United States.) 
7157. Treatine Ore Siiuegs, H. L. Sulman and H. F. 
Kirkpatrick-Picard, London. 
7158. Maxine Brean, T. Stimpson, London. 
7159. A. O. Bourn, jon. 
Theo. DENTAL ARTICULATORS, W. M. Bruce, 
mdaon. 
7161. Gas Merers, La Société Industrielle des Comp- 
teurs, London. 
7162. PREPAYMENT Lerrer-Boxes, R. de Lamprecht, 
London. 
7168. Corsets, M. J. Myerscough, London. 
7164. Toot Hotper for Borrne Latugs, T. Swindells, 
Liverpool. 
7165. CONTROLLING AIR-COMPRESSOR VaLvEs, J. Glee, 
Liverpool. 
7166. CuurcH Betts, 8. O. Ferry, London. + 
7167. for ADVERTISING PurRposgs, H. E. 
Skinner, London. 
7168. Exastic Trees for CARRIAGE Wuexis, F. A. Cole, 


London. 
7169. — Bearrnes, C. F. Smith and S. R. Munson, 
ndon. 


7170. WaTER-SOFTENING Apparatus, R. Scott and W. 
Paterson, lon. 
7171. Sewinc Macuiyes, J. W. Mackenzie.—(I. Carey, 


Canada.) 
7172. F. Blascheck, London. 
a ook Foop for Pouttry, I. Mead and E. Thurgood, 


don. 
7174. Device for CLEANING Winpows, E. H. Gillett, 
London. 
7175. Provens, I. Lukacs, London. 
7176. Lopricators, J. Cramer and A. Taylor, London. 
7177. Veutcrz Tires, J. Hill, London. 
for Buryinc BRICKs, W. B. Hughes, 
7179. Tires, J. E. Evans-Jackson.—_(W. H. Tuttle, 
United States.) 
7 = — and Gas-BURNING Apparatus, A. Kitson, 
ndaon. 
7181. Apparatcs for Burninc Vapour, A. Kitson, 
London. 
7182. DisPLAYING TRANSPARENT Pictures, E. Stein, 
London. 
7183. Hulse and Co., Limited, and 
H. Bates, London. 
7184. Compounp Stgam Torsines, H. F. Fullager, 
London. 
7185. Wasuinec Macuiygs, W. G. Gibbins, London. 
7186. Macutngs, 8. C. Early, London. 
7187. IeniTING ARRANGEMENT, W. G. Mitchinson, 
London. 
7188. AcaTyLENzE Gas Generators, C. W. Beck, 
mdon. 
7189, Smoxine Appiiances, J. W. F. Rose, London. 
Macurivery, C. T. Austen and Dugon, 
ndon. 
7191. Rotary Enoiyss, G. 8. M, Hardingham.—({ Messrs. 
W. Johnson and Co., Argentine Republic. 
7192. Gear for FREE-WHEEL 
Murray, London. 
7198. HypRocuLoric Acip Gas, G. W. Johnson.—(The 
Verein Chemischer Fabriken in Mannheim, Germany.) 
7194. CoLtourninc Matrers, J. Y. Johnson.—(The 
Badische Anilin und 80da Fabrik, Germany.) 
7195. Cuarornc Sypuons, V. E. J. Durafort, London. 
7196. Devices, J. Y. Johnson.—(P. V. 
the Société Marinier Navoit and Jeanson, 
‘ance. 
7197. Coors for Rearine Pouttry, J. A. Holland, 


London. 
7198. for Cornice Poss, G. J. Williams, 
London. 


YCLEs, R. 8. 


= Apparatus, A. Wrench, 
ndon. 
7200. Cuars Maxine Macurnery, J. Holloway and G. 
H. Taylor, London. 
7201. Paonocrapus, E. A. Jeffreys and C. B. Ketley, 
‘irmingham. 


bu 
7219. TUNNEL-BORING Macuinery, G. F. Priestley, 


mdon. 
7220. Steam TurBtnegs, J. D. Macdonald and J. Stewart, 
‘ow. 
7221. Heatinc Water for Steam Borxers, W. D. Bow- 
man, Glasgow. 
7222. TyPEWRITING Macarngs, F. E. Suddard, Paris. 
7223. DRAINING or CaNaLisaTion Conputrts, W. Biigler, 


Paris. 

7224. Coverinc CaBLEs Leap, E. A. Claremont 
and J. Stratton, Mancheste 

7225. Wrxpine Yary, W. Clegg and J. S. Hargreaves, 
Manchester. 

7226. Rarway Carriace Coupiine, W. Hoyle and J. 
Bowman, Manchester. 

7227. Moron Coouine Rapiator Toss, W. H. Tims, 
Basingstoke, Hants. 

7228 AppLiances for Heatinc Water, H. Allday, Bir- 
mingham. 

7229. Banoracronn of Kyrrrep Fasric, H. Nabholz, 
Manchester. 

7230. Bakers’ TRAVELLING Ovens, J. Vicars, the elder, 
T. hi and J. Vicars, the younger.—(A Bernard, 
France 

7231. Door Stop, W. Ross, Edinburgh. 

7232. RarLway CoMMUNICATING A. Brook, 
London. 

7233. Borrie Stopper, A. Welch, Sheffield. 

7234. MANUFACTURE of ACETYLENE Gas, 8, G. Watson, 
Birmingham. 

7235. Hats, T. Robinson, Denton, Lancs. 

7236. Preservation of Foon, F. C. Kullak, London. 

7237. CENTRIFUGAL APPaRaTus, P. W. Lindberg, 
London. 

7238. IncanpEscest Gas Lamps, P. Hoffmann, Liver- 


7289. Suspensorigs, G. A. Wieland, 
Liverpoo! 
7240. of Quay Watts, F, Hennebique, 


Liverpool. 

7241. Hanp Bars, W. P. Thompson.—{Z. Giglio, 
Egypt. 

7242. for VarnisHes, &c., A. 8. Ramage, Liver- 


Mecuanism for UNtoaprna Wacons, T. L. F. G. 
Stack, Liverpool. 
7244. Gas Buryers, K. Aird and D. McPherson, 


7245. Lapets on TaBLE Disnes, G. Grey, 


mdon. 

7246. WaTerproor Leatuer, A. J. Boult.—(Trenck- 
mann and Co., Germany. 

7247. PULLING-OVER Macuiygs, A. J. Boult.—(United 
Shoe Machinery Company, United States 

7248. AIR-DAMPING APPLIANCES, A. M. Clark.— (Hart- 
mann and Braun, Germany.) 

7249. Lupaicator, J. N. Hochgesand, London. 

7250. Azo-compoygnts, O. Imray.—(Farbwerke vorm. 
Meister, Lucius, and Briining, Ge many.) 

Cart Hames, 8S. B. Wheway T. P. Marsh, 

on. 

7252. Puncuine Batt, J. J. Downward, London. 

7253. Preservine Ecos, W. J. H. Verheggen, R. H. 
Arntzenius, P. J. H. Vierdag, and A. F. J. Byvoet, 
London. 

7254. SMoKE-consuMING APPARATUS, A. Anderson and 
The British Fuel Economiser and Sinoke Preventer, 
Limited, London. 

7255. Apparatus for WINDING Banpaaegs, C. R. Pinsent, 
London. 

7256. OzonisErs, The Electric Ozone Syndicate, Ltd., 
and R. F. W. Smith, London. 

7257. Macutyes for Grinpine Latue Centres, H. Dock, 
London. 

7258. Parnt- REMOVING Compositions, E. Geoffroy, 
London. 

7259. MovuLpINc Piastic Susstancrs, H. Brunlees, 
= Fisher-Spencer, D. Grant, and R. B. McKerrow, 

on. 

7260. VaRIABLE Drivine Gear, C. Brown and F. Olai, 


ndon. 
7261. Brakes for Cycies, V. Gourny - Wysocki, 
Tondon. - 
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7262. Bracket, The Steel Railway Journal Box Com- 
pany, Ltd., and W. Gatwood, Stoke-on-Trent. 
Macuines and Disses, J. Kay, 


n. 
7264. Lusricators, D. Taylor, Dundee. 
7265. Box 99. , Radcliffe. 
7266. VALVES, R. B. He iwell, Liverpool. 
7267. Presses, D. ‘Smith, Wolverhampton, 


7268. Suart Bearines, A. 8. Younger and 
J. F. King, G 2 

Tork Rats for Stiprnc Doors, J. Bous- 

= The of Leap, E. Bailey, 

ork. 

7271. Connectinc Draw-Bars of RatLway VEHICLEs, 
The Steel Railway Journal Box Company, Ltd., and 
W. Gatwood, Stoke-on-Trent. 

7272. A New Form of Spiixtinc, G. B. Batten, 
Londen. 

7273. CrrcuLaR KwyitTinc Macuines, A. Middleton, 
Nottingham. 

7274. Frxinc Enps of Starr Rops, Dobbs Bros., Ltd., 
W. J. Dobbs, and J. D. Stone, Wolverhampton. 

7275. and REEDING Macuinery, T. J. F. 
Ryland, London. 

Doors, z: Humphrys and 8. G. Read, 

orto! m, 

rt A DETONATING Banp, E. H. Wheeler, East 
Molesey, Surrey. 

7278. DetonaTe PLactnac Apparatus, E. H. Wheeler, 

Molesey, Surrey. 
7279. Gotrina InstTRUMENTs, W. Mills, Newcastle-on- 


Tyne. 
UNDING MACHINE, te. Glasgow. 

7282. Device for Butrer Paints, L. M. 
Warner, Glasgow. 

7288. Foop for Propuctc from Fow.s, H. 
Tuppen, London. 

7284. Putteys for Trottzy Heaps, J. Aspinwall, 
Liverpool. 


7285, CHEESE-CUTTING StanpD, W. Gilbert, Maidstone. 


7286. ACETYLENE Gas. J, Sharpe and R. G. Code, 

Ontario, Canada. 

7207. Brakes for Roap Venice: Les, 8S. B. Carpenter, 

London. 

7288. Repucinc Temperature of Warer, C. H. 

Wheeler, London. 

7289. Tosacco Pipss, A. Dittmar, London. 

7290. Grinpinc Latag Centres, G. C. Marks.—(J. .V. 

Heald, United States.) 

7201. Paintixa in Tongs, W. T. Hearn and J. J. Jehu, 

London. 

7292. Auromatic Recutator for Stgam Borers, H. 

Birkbeck.—(The Steamobile Company of America, 

United States ) 

7293. WEIGHING Beem, E. P. Carpenter and J. 
Duckworth, 

7294. WATER- M. Hooper, London, 

7295. Roap VeuiciEs, P. Winsor and J. B. Paine, 
London. 

7296. Wurgts, A. J. Boult.—(d. M. Sams and W. &. 
Copeland, United States.) 

7297. Device for Securtnc Bags, 8S. P. Grant, London. 

7298. Rartway Swircues, F. L. Darwin, F. Burnison, 
and O. Ross, London. 

7299. Rackinc CARBONATED Beveracgs, A. A. White, 
London. 

7300. Parntine Piarss, L. J. Bisson, London. 

7301. Roxtiers, A. J. Boult.-(J Scholl, C. K. Longe- 
necker, and v. L. Heisler United States.) 

73.2. Rotiers, A. J. Boult, J. Schol’, C. K. Longe- 
necker, and C. L. Heisler, United States.) 

7303. Caps, M. Schneiders, London. 

7304. Conveyinc Apparatus, H. J. Mitchell London. 

7305. Batuers’ Dress, A. E. ‘Aldridge, London. 

7306. MaKING SWEETMEATS, M. Streimer and J. Gloor, 
London. 

7307. Vessets, H. and 8S, H. Hawkins, 
London. 

7308. Firg-proor CriLines, P. A. Newton.—(The New 
Jersey Wire-clothCumpany, United Statvs ) 

7309. Siontixc of Guns, A. A. Common, London. 

7310. REVERSING Gzar, F. J. and Ball, London. 

7311. Mitts, P. R. J. Willis.—(W. United 


7312. Borriges, C. Debenham, Lo 

7313. RatLway SIGNALLING, Donnell. T. 
Mead, United States.) 

7314. Mera Cans, C. A. Allison.—(M. Small, United 


States.) 

7315. Hort-arr Enoines, &c., O. P. Ostergren, 
London. 

7316. AuLoy, H. H. Lake.—(J. B. Hewitt and C. T. Coe, 
United States.) 

7317. Book-sgwinac Macnings, W. G. Trevette, 
London. 

7818. Loom 8. A. 

7319. PLaitino Macuines, H. H. Lake.—(G. J. Burns, 
United States.) 

7320. SHarr Hanosrs, H. T. Hallowell, London. 

7321. Tappinc Macuines, H. H. Lake.—(G. Gros and 
M. D. Brown, United States ) 

7322. Pen Nips, C. E. Fowler and F. 
Briggs, London. 

7323. Prosectites, W. F. Cole, London. 

7824. Treatinc Limg, W. P. Thompson.—(i/. P. Dodge, 
United States ) 

7325. Execrric Motors, W. P. Thompson.—(C. D. 
Fuller, United States.) 

7326. Sewinc Macutngs, W. N. Parkes, Liverpool. 

7327. Suut-orr VaLve Device, P. N. Lucas-Girard- 

le, London. 

7328. Repratino Pistors, A. G. Bloxam.— (Wa/jfen-und 
Maschinenfabriks Actiengesellachast, Hungary.) 

7329. Borers, O. D. London. 

7330. Furnaces, B. J. B. Mills.—(B. Lande, United 
States.) 

7331. Rotary J. 8. V. Bickford, London. 

7332. Typewriters, C. J. Boerescu, London. 

7333. Srersoscorgs, H. E. Richmond, London. 

7334. Copynotprers, E. Belden - Merrill and C. E. 
Archibald, London. 

7385. CaLenpars, E. R. Nister, London. 

7336. Furnacrs, C. Groll, London. 

7337. Exvetorss, J. E. Martin, London. 

7838. Evectric Furnaces, C. P. E. Schneider, London. 

7339. Liguips from Soups, G. Desaulles, 

ndon. 

7340. Hypravuuic Rams, R. Rackham, 

7341. MILs, 8. V. Huber, 

7342. Mecnanism for SHIrTine Bars, Vv. Huber, 
London. 

7343. Copyine Press, I. Koslowsky, Lond: 

7344. Composition for IMPREGNATING J. Back, 
London. 

7345. Screw-courtine Latues, M. H. Rumpf, fils, 


London. 
7346. MaxaRiaL Fever, H. C. C. Hinze, 
on, 
7347. Kyirg, T. Wenger, London. 
7348. VaLve MECHANISM, w. Stone, London. 
7349. Re.revine Currers, O. Schaerer, London. 
7350. Sewinc Macutngs, W. E. Richards, London. 
7351. Brrs for Horses, T. W. Hill, London. 


10th Aprit,"1901. 


7352. VuncanisaTion of Cork, E. Bailey, York. 

7353. Toy, J. Laird, Glasgow. 

7354. Tobacco Pips, G. Tighe, Rathmines, Co. Dublin. 

7355. Weavinc Lappet Ciotus, C. Whalley, Man- 
chester. 

7 Pocket Knives, O. Olson, Tyne. 

7357. Governors, M. Paul, 

7358. FINGER-wTTING Paps, W. aun, Bacup. 

7259. Game of Battieporg, G. D. Kerr, Brighton. 


7389, Marine Boiiers, A. E. Roberts, London, 
7390. TRIPLE-CYLINDER Vapour EnoIng, V. F. Feeny, 
Kraftmaschinen-Gesellschaft m.b.H., Gev- 


y-) 
7391, Srrop, T. McGowan, Belfast. 
7892. Rartway Foo Siena, J. W. Hirst, Gildersome 
near Leeds. ‘ 
7398. Automatic Emproipery Macuing, B. J, R, 
Mills.—(La Société Anonyine de Brodevie Aut. matique, 
France.) 
7394, TRANSPLANTING SgEpiinas, T. M. Elliot, London, 
7395, Fasteners, W. Bright, London. 
7396. for TRansporTING Borriss, D. Richards, 
London. 
7397. Propucine Caustic ALKALIES, A. Brochet and 
. Ranson, London. 
7398. New ANTHRACENE Derivatives, H. E. Newton. 
(The Farbenfabriken vormals Friedrich Bayer and 
Co., Germany. 
7399, Means of Cuttivatixc E. A. Geary, 
London. 
7400. Hooks, T. B. Sauer, London. 
7401. Vetocipepes, A. and H. Dufaux, 
on 
7402. Forcixe Macnings, F, E. Bright, London. 
7403. ReEps for Looms for J. Poyser, 
London. 
7404. Papgr-cuTtinc Macutnes, The Thomas Mamu- 
ae Company, Ltd., and E. A. Adcock, 
on, 


SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 


663,695. EvecrricaL Inrerrvurter, J. M. Davidson, 
London, Eagland.—Filed June 7th, 1900. 
Claim.—({1) An electrical interru upter comprising, in 
combination, a tank, a fluid conductor, and a fluid 
dielectric in said tank, one or more contacts com- 
pletely immersed in said fluids, an inclined shaft 
carrying said contacts, and means to rotate said shaft. 


, in combina- 


ter comprisin 
tion, a tank, a fluid conductor, and a fluid dielectric 
in said tank, a disc of insulating material and contacts 
carried thereby completely immersed in said fluids, an 
inclined shaft carrying said disc and its contacts, and 
means to rotate haft. 


(2) An electrical interru 


663,946. Power Apparatus ror Removine 
ryrom LapiEs, J. A. Waldburger and W. J. Smith, 
McKeesport, Pa.— Filed April 5th, 1900. 

Claim.—{!) The combination of a ladle having-a 
metallic shell with an opening in its bottom ; a ug 
in said opening and a lining of brick above said p! 

a frame which said ladle is hooks 

attached to said frame and adapted to engage the 


(63 


ese 


ladle, and an ejecting power cylinder and ram 
of the lat 


— with the | hole in the b 
(2) The n of a rack, a ladle car, a 
ladle ted having a shell with an 


7360. CHoprinc Kwyives, C. A. Jones, Le 
near Manchester. 

7861. INcanpEscentT Gas Burners, G. F. Friestley, 
London. 

7362. StzamM Borter Furnaces, T. Maclean, Glasgow. 

7363. Dotiry Pres, C. B. Booth, Derby. 

7364. Patent Iron Matt, R., J , and G. Hargreaves, 
Clitheroe, Lancs. 

7365. Weavine, J. G. Barnes, Manchester. 

7366. Currs, A. B. Vanes, London. 

7367. Macuinery for Propucinc Note Parser, J. 
Glasgow. 

368. CONNECTING Exectric Wires, A. Wilkes, Brierley 

Staffordshire. 

7369. SLATE E. Wardle, 

7370. Hatr-HEeEL Tip, T. Carter, London 

Batrery CoNNECTOR, W. Butler, 

7372. Dampers for Postage Stamps, W. H. Parkes, 
London. 

7378. Preventing Fravup in Comn-rrREED MACHINES, 
J. R. Rowland, Leyton, Essex. 

73874. ELECTRICALLY- “ILLUMINATED Letters, T. Weil, 
London. 

7375. Lusricators, C. P. Fischer, London. 

7376. Cycte SappLe Pittar, H. Gombert and H. 
Fahnkow, London. 

7877. —— K. Maslonka, London. 
78. Stoves, W. don. 

7379, REFRIGERATORS, G. A. Bobrick, London. 

7880. pegs Liquerizp Gas as a Motive Power, G. A. 
Bobrick, London. 

TrrEs, E. Canziani.—(l. Banchievi, 
t 

for Rattway Wacors, A. Brooker, 

m 

7383. Pisces for Rariinos, A. F. Beyer, 
Lindon. 

7384. Loom Sxutties, E. Gulich and C. Schulze, 
London. 


7385. Iwpicatinc Apparatus, A. G. Brookes.—(H. 


, Germany. 
7386. RENDERING 
London. 
7387. Fotpinc Brirags, A. G. Bloxam.—(A. Klénne, 
Germany.) 


UBES F. W. Koffler, 


7388. CLariryinc Sewace, P. D. Hahn and O. Lenz, 
London. 


opening in its bottom, a plug in said opening and a 
lining of brick above said plug, a pit located on th 
track, and an ejecting cylinder and ram in said pit. 


664,089. Fivip Brake ror Guwa, J. Krone, Essen, 
Germany.—Filed April 16th, 1900. 

Cla: m. “<3 a fluid brake for guns of the character 

tion with the head G of the 

running- Be tate, of a liquid storage vessel T 

screwed into or otherwise secured to the head, said 

vessel being of smaller diameter than the inside of the 


\ 


ig 


tubular part of the piston K of the running-out 
cylinder and peoeens into the same; a valve 
mber and ports Y and Z within the closed end of 
the vessel T, with valves W and X sea’ therein, and 
a pump centrally inserted into the cylinder head G, 
extending into a socket at the bottom of the s stile 
vessel connected to valve substanti 
as shown and d 


= 
| Statea.) 
\ 
Bs 
Re, 
| 
EEN 
| 
| 
wa) 
Ly 
i 
| 
| 
| 
tes 
| 
| 
| 


Apri, 26, 1901 


THE ENGINEER 


418 


—— 


NAVAL SCOUTING AND DESPATCH VESSELS. 
By Rear-ApMIRAL S, EarDLey-WILMor, 

An interesting discussion on the above subject arose 
out of the reading of a paper at the late meeting of the 
Institution of Naval Architects on ‘‘ A Design for a Fast 
Scout,” by Vice-Admiral Fitzgerald. His general idea 
was that first-class cruisers are too valuable to be exposed 
to the danger of watching an enemy’s port; that the 
smaller cruisers would, from: want of speed, be liable to 
capture by faster and more powerful vessels of the 
enemy; while Transatlantic liners are too large for such 
service, and therefore a special type must created. 
This he proposed to be a vessel of 8800 tons, having a 
peng of 28 knots, with power on an emergency to work 
up to 25 knots. To attain this on such moderate dimen- 
sions, it is necessary to sacrifice offensive and defensive 
qualities, so the armament is limited to « few 4in. guns, 
and the protection to a steel deck of no great thickness. 
With a normal coal supply of 500 tons, she was to have 
capacity to carry more than double this amount, but at 
a sacrifice of speed when so loaded. The discussion that 
followed exhibited considerable difference of opinion. 
Commander Clover, United States Naval Attaché, bore 
testimony to the value of the transatlantic liner for 
scouting, as demonstrated by the St. Paul and St. Louis 
in the war with Spain. Admiral Sir John Hopkins 
pointed out how such a vessel as Admiral Fitzgerald 
suggested could be utilised in the Mediterranean in the 
event of war, while Captain H. J. May emphasised the 
disadvantages of a vessel whose functions were so 
limited. Employed as a scout she would have to run 
from a hostile squadron's outlying cruisers, and, the 
speaker assumed, return to her own fleet without having 
seen the enemy's main fleet. This, however, was not the 
method employed of old, for if chased, our frigates 
returned when they had shaken off the pursuer and clung 
tenaciously to the foe until they had acquired sufficient 
information of his strength and probable route to take 
back to their admiral. 

The question whether a scout should be able to fight 
as well as to acquire information has given rise to further 
discussion in a contemporary without leading to any 
definite conclusion. I think the conflicting opinions 

uoted have resulted from confusing the scout with the 
despatch vessel. Their functions are different. Take 
squadron scouting in the old wars, it was usually per- 
formed by frigates, swift, handy vessels, able to keep the 
sea for long periods. We have an illustration of their 
use in the account of Nelson’s chase after Villeneuve in 
the West Indies. He had two frigates, and they pushed 
on ahead to gain information both going and returning. 
But when Nelson felt convinced that Villeneuve was 
homeward bound, he despatched, not a frigate, but a brig 
to England with the news. That vessel, the Curieux, 
sighted the French fleet, and, hastening to England, gave 
the news which led to Sir Robert Calder’s action. 
Nelson could not spare a frigate for such service. After 
the Nile also he sent a duplicate of his despatches by the 
brig Mutine to Naples, whence Capel, her commander, 
brought them overland to England. 

Collingwood, after Trafalgar, sent his despatches home, 
announcing the victory, by the Pickle, schooner. Com- 
ment has been made on his employing such an insignifi- 
cant craft to convey such important information, but all 
his frigates were busily employed looking after disabled 
vessels and prizes. Thus we see there are times when 
an admiral has need of a vessel for such services, and one 
whose absence would not materially diminish the scout- 
ing and fighting qualities of his squadron. Had Admiral 
Fitzgerald entitled his paper “ Design for a Fast Despatch 
Vessel” he would not only have obviated much criticism, 
but could have demonstrated his vessel to be the lineal 
descendant of a famous pair, now a quarter of a century 
old. It was doubtless for comparatively short runs at 
high speed that the Iris and Mercury were constructed 
and designated special despatch vessels. The ordinary 
cruiser having then only a speed of 15 knots, their higher 
rate of 18 knots was no less marked than it is in Admiral 
Fitzgerald’s proposed craft. Curiously enough, his design 
has a still closer relation to the Irisand Mercury. They are 
of 8750tons; he proposed the limit of 8800, thusin each case 
is demonstrated the dfficulty of associating speed and en- 
durance with small dimensions. Though exceedingly suc- 
cessful vessels, the Iris and Mercury were not repeated, for 
in the Arethusa class, which followed them, a reduction of 
two knots in speed was deliberately accepted, and the 
special function of despatch became merged in the 
general utility of a cruiser. In fact, practical naval 
— clearly teaches that the fewer special vessels 
a fleet comprises the better. It so often turns out that 
one of these craft finds herself in a position when the 
om she most needs is the one of which she has been 

eprived, while exigencies of the service compel her 
employment on service other than that for which she 
was intended. The special torpedo ram was the pet 
theory some years ago to which we succumbed and built 
the Polyphemus. Later the United States perpetrated a 
similar vessel. Both are now probably regarded as 
obsolete as the small coast defence ironclad—another 
instance of misdirected energy on the part of a nation 
price: at commanding the sea. As the Iris chiefly 
served to show that the ordinary cruiser failed in speed, so 
the new design should indicate a want of steam power in 
the smaller types of cruisers to-day, and lead to an 
improvement in that respect. 

_ Scouting duties, however, demand different qualifica- 
tions, chief of which is sustained speed in all conditions 
of weather, and experience has demonstrated that this is 
not to be obtained by a vessel of 8800 tons. Length and 
weight at once tell when a vessel with good steam power 
has to be pushed against a head wind and sea. Thus, in 
1885, when the Oregon, a liner of 7350 tons, was attached 
to the Particular Service Squadron, which had no other 
cruiser exceeding 4000 tons, her value for scouting pur- 
poses was soon proved, simply because our fleet then 
acked efficient cruisers. In 1889 a class of vessels was 


begun which, on a displacement of 7500 tons, combined 
speed and endurance with an armament much more 
powerful than that carried by the Oregon. The first- 
class cruisers of the St. George type could execute the 
functions of scouting, and not be easily driven off by any 
hostile vessel, while they could no less efficiently protect 
our commerce. Though now ten years old, they are still 
admirable vessels, on which we do not seem to have 
greatly advanced in later designs. Yet it is to such a 
type we must look for an efficient scout, and not to some 
special craft unsuitable for general service. Nor is it 
necessary to go to the abnormal dimensions of a Power- 
ful to obtain the qualities required, for in the French 
cruiser Guichen, of 8300 tons, and a speed of 23 knots, 
our neighbours have a vessel that an admiral would 
always find useful as a scout. All naval construction is 
in these days more or less based on theory; but we shall 
be wise to avoid assuming that in time of war vessels can 
be limited to certain special services, and scouting is but 
one of many duties which will then fall to the lot of our 
cruiser fleet. 


SOME RECENT TESTS OF THE DIESEL OIL 
ENGINE. 
[Summarised from Professor Eugene Meyer's Report.] 
By Bryan 

Some experiments were made in September, 1900, on 
two vertical single-acting Diesel engines, to test them 
for efficiency and steadiness. This type of engine has a 
special air pump for compressing the air for combustion, 
into which oil is injected to ignite the charge. The first 
motor tested was of 30 horse-power, single cylinder, and 
the trial was carried out at the engineering works of 
the Maschinen Fabrik, Augsburg. The diameter of the 
cylinder was 11°8in.; stroke, 18-lin.; diameter of the air 
pump, 1°9in.; stroke, 3°lin. As compared with the 
Diesel oil engine, of which a test was e in 1897, and 
described in Tue Encineer October 16th of that year, the 
present motor had several novelties and inprovements. 

The method of pulverising the oil and introducing it 
into the working cylinder are of great importance in all 
petroleum motors. In the nozzles at first used in the 
Diesel there were a number of very small holes, through 
which the oil was forced, to break it up; these were now 
replaced by a single larger cone-shaped aperture, which 
suffices to pulverise the oil, and does not get clogged. 
Another novelty is that the air pump does not draw its 
air from the atmosphere, but from the motor cylinder 
during the compression stroke, at a pressure of about 20 
atmospheres. Thus the pump has only to compress air 
from 20 to 45 or 60 atmospheres. The practical advan- 
tage of this method is that the size of the air pump can 
be considerably reduced. 

During the trial twenty indicator diagrams were taken 
on the same paper every five minutes. The following 
table gives the results of ten experiments with two 
different kinds of oil. Experiments I. to VI. were made 
with American petroleum of 0°79 specific gravity at 64 
deg. Fah.; Experiments VII. to IX. with brown oil from 
the Tegern See in Bavaria, of 0°78 specific gravity at 
68 deg. Fah. In each case two trials were made at normal 
load, one as a check upon the other. 

In the tests with American oil, the two at normal load 


oil did not, in the short space of time allowed, find suffi- 
cient air to burn it. The consumption of oil ‘per indi- 
cated and per brake horse-power hour is 
thus higher than in Experiment I., although, according to 
recedent, the consumption per brake horse-power at 
east should have been co. In all the trials, however, 
the engine worked well, and could even have developed 
40 per cent. more than the normal power. The mean 
indicated pressure at normal load is six atmospheres, as 
against five atmospheres in other oil engines. 

In the trials with raw Tegern See oil the consumption 
was rather higher than with American petroleum, but the 
greatest difference between the two was only 34 per cent. 
at normal load, and at half-power there was none. The 
mechanical efficiency was rather lower, but the engine ran 
equally well, and the exhaust was clean and free from 
smel], In all the trials the indicator diagrams were the 
same with the same load on the brake, and fifty dia- 
grams taken on the same paper covered each other. 
With Tegern See oil the engine developed 40 brake horse- 
power, but at the higher powers there was a little soot 
in the exhaust gases. At 33:5 brake horse-power the 
exhaust was quite clean, at 37 brake horse-power it became 
sooty. The engine was started without difficulty. 
During the first few explosions the exhaust was generally 
somewhat foul, but after one minute it was no longer 
visible. 

If the consumption of oil per hour be plotted in 
ordinates, and the power developed as abscisse, for 
Experiments I., II., IV., V., and VI., they form a straight 
line. The curve of the mechanical efficiency as a function 
of the load is also very regular. 

Test of a 60 horse-power engine, two-cylinder, at a 
cotton mill at Augsburg.—This trial was undertaken in 
order to test an engine in regular work, for consumption 
of oil and other practical details. It was made on a 60 
horse-power two-cylinder Diesel engine, which has been 
running since February, 1899, at the cotton mills of Herr 
Butz at Augsburg, and in conjunction with a 45 horse- 
power steam engine drives a dynamo providing electricity 
for power purposes. The engine runs eleven hours daily. 
When examined by Professor Meyer, Herr Diesel and 
others, it was found working regularly and quietly, 
and in good order, the piston being perfectly tight. 
The exhaust gases were of a faint white colour, but clean, 
and there was no smell of petroleum in the engine-house. 
According to the works foreman no difficulties have 
been experienced with the engine since it was started in 
May, 1899. It has a nozzle without a sieve, with larger 
holes, of the new type already described. The test was 
made in September, 1900, during the ordinary work of the 
factory. 

The vertical engine has two motor cylinders, each 
11-8in. diameter, and 18-lin. stroke. The two air pumps 
draw air from the atmosphere in the usual way; the 
diameter of each is 4-lin., and Yin. stroke. During the 
trial the governor was thrown off. Four indicators were 
used, one on each single-acting motor cylinder, and one 
on each air pump. From the former twenty diagrams 
were taken every five minutes on one sheet, from the latter 
five diagramsevery twenty minutes. Each diagram covered 
the other, showing the regular working of the engine. 
Tegern See oil was used, of 0°81 specific gravity at 
62 deg. Fah., and a special arrangement was made to 


determine the consumption of oil. 


Table of Results of Tests of a 30 Horse-power Diesel Oil Engine. (Diameter of Cylinder 11:8in. by 18-lin. Stroke.) 


T See oil. Specifi 
American petroleum. Specific gravity 0°79. Rew “18. 
Number of experiment ... ..| I. | | vr | v. | | mv. | vot | x. | vm | Ix. 
Load on brake ... «.. «| Full | Normal} Normal 3 Normal Normal 2 
Revolutions per minute ... 177°4 | 181-1 | 182°6 | 184-0 | 183°3 | 185°8 | 181°6 | 181-2 181-8 | 185-0 
*B.H.P. (metric) ... ... ...) 39°45] 30°17 | 30°40} 23°81] 15-26 8:54 | 30°22) 30°18 | 23°50} 15-41 
*I.H.P. (metric), including air, 
pump 48°20 | 89°52 | 39°85 | 33-10 | 25°02 | 18°05 | 39°81 | 40-96 | 33°03 26-43 
Mechanical efficiency, per cent.| 82 76 76 72 61 47 76 | 73 71 58 
Consumption of oil per I.H.P. | 
Consumption of oil per B.H.P. 
Heat efficiency per B.H.P., 
per cent. .... .. ... ...| 28°25 30 28 4:95) 


* Metric horse-power has been retained, which is 2 per cent. less than English horse-power. 


agree very well, and give a mean consumption of 0°45 Ib. 
of oil per brake horse-power per hour. It was unfor- 
tunately impossible to determine exactly the heating 
value of the oil, but from previous experiments the 
average (lower) heating value has been taken in these 
trials at 18,540 roe Ib., which gives 30 per cent. 
heat efficiency per brake horse-power, or percentage of 
heat in the oil converted into actual work on the crank 
shaft. The negative indicated work in the motor cylinder 
was dutenetinal means of a weak spring, and found to 
be 0°66 horse-power at a speed of 181 revolutions per 
minute. Asthe air pump was not indicated, the indi- 
cated horse-power, mechanical efficiency, and consumption 
of oil per indicated horse-power refer, in the table, to the 
motor only. 

At all loads the hot exhaust products were quite invis- 
ible anddry. A sheet of white paper held before the mouth 
of the discharge pipe during forty consecutive exhaust 
strokes had only five or six small black marks on it. 
From the water collector below the exhaust pipe only dry 
exhaust gases were withdrawn. There was no smell in 
the vicinity of the engine. 

In Experiment III., in which the engine developed 
89°45 brake horse-power, or 30 per cent. more than the 
normal power, the exhaust was slightly black. Combus- 
tion was evidently not perfect, because each particle of 


The total metric indicated work in one motor cylinder 
was 48°3 horse-power, in the corresponding air pump 
2-8 indicated horse power; actual indicated work, 40°5 
horse power. Total indicated work in the other motor 


horse-power; actual indicated work, 28-8 horse-power ; 
making a total in both cylinders of 69°3 metric indicated 
horse-power, and a consumption of oil of 0°3981b. per 


what smaller at normal load than in the single-cylinder 
engine tested at the Maschinen Fabrik, Augsburg, although 
the cylinders are of the same dimensions. As, however, 
the mechanical efficiency is usually supposed to be rather 
higher in a two-cylinder than in a single-cylinder engine, 
and the engine during this trial worked well, we may 
take it as the same as before, namely, 78°9 per cent. 
Hence the brake horse-power may be calculated at 54-6, 


0-789 
horse-power hour. In this engine, therefore, in which 
per brake horse-power works out at 26°5 per cent. by 


calculation, not from actual experiment. é 
After the trial the pulverising apparatus, compression 


space, and smooth surfaces of the cylinder were all found 
eas. The surfaces of the piston and valves were 


cylinder, 81-9 horse-power ; in the air pump, 3:1 indicated 


indicated horse-powerhour. The indicated work is some- 


and the consumption of oil at 0°398 _ 0-501b. per brake | 


the old form of air pump was used, the heat efficiency — 
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slightly blackened, but the interior of the cylinder was 

quite dry. The seat of the oil valve was not worn or 

burnt in any way; the spindle was a little rubbed near 

the stuffing-box, but perfectly tight. The same remarks 

apply to the first engine tested, which was also examined 
rwards. 

Reviewing the results of these trials, Professor Meyer 
considers that the Diesel oil engine admits of more 
uniform and complete combustion than any other engine 
using liquid combustible, and that the exhaust may be 
rendered invisible and practically without smell. In its 
heat efficiency and small consumption of oil the motor 
also excels others of its kind, and compares favourably 
with the best gas engines, while as regards variations of 
load, its consumption of oil, even for small powers, is very 
low. It will without difficulty work with a load 40 per 
cent. above the normal. It works as well and as steadil 
with raw Tegern See oil as with refined American 
petroleum, requires little attention, and after a long run 
=e piston is tight, and the interior of the cylinder in good 
order. 

According to Professor Meyer, the technical difficulties 
of constructing the Diesel engine have been successfully 
overcome. The most important point now is to procure 
a combustible cheap enough to utilise the advantages it 
unquestionably possesses for industrial purposes. The 
heat efficiency of this oil engine is greatly superior to that 
of the best made and most economical steam engine. 


MECHANICAL TRACTION IN PARIS. 
No. IL. 

Tue tramway system in Paris and the suburbs is being 
exploited by five companies, apart from the Compagnie 
Genérale des Omnibus, possessing a total length of 321 
miles of line. The concession for the first mechanical 
tramway authorised in the Coenen of the Seine was 
granted in 1872, with the stipulation that the line inside 
the city should only be conceded until 1910, so as to 
respect the monopoly of the Compagnie Générale des 
Omnibus. In the following year the tramway company 
entered into an arrangement with the Compagnie 
Générale des Omnibus, whereby it consented to pay a 
royalty for the urban line. The line was not completed 
until 1877, and it proved such a failure that in 1882 the 
company went into liquidation. Five years later the 
existing company was formed under the title of the 
Compagnie des Tramways de Paris et du Departement 
de la Seine. It purchased the whole of the lines and 
rolling stock from the liquidator for 5,600,000f., and 
started to work the line, despite the opposition of the 
Compagnie Générale des Omnibus, which would not 
recognise the new concern, and it was only in 1898 that the 
Compagnie des Tramways de Paris et du Departement de 
la Seine was officially authorised to exploit its system, 
though it had actually been doing so with fair success for 
seven years previously. The company servesa very wide 
area to the north and west of Paris, and the length of its 
system is 78 miles, which is being increased by several 
new concessions. The whole of the system is worked 
electrically. The Compagnie Générale Parisienne Tram- 
ways Sud was formed in 1880, and started to replace 
animal by electrical power on its lines in 1898. It takes 
in the south part of the city from the Arc de Triomphe to 
Montparnasse and the Bastille, and possesses a large 
number of surburban lines, connecting Charenton with the 
Bastille, Ivry, Choisy-le-Roi, and Villejuif with the 
Chatelet, and Malakoff with the central markets. The 
Compagnie des Tramways de ]’Ouest Parisien was con- 
stituted in 1899, to put the Champ de Mars and Auteuil 
into communication with Chatenay, Billancourt, and 
Boulogne. The lines are worked electrically by overhead 
contact outside the city, and by the Diatto system of sur- 
face contactinside. The energy is supplied from a power 
station recently erected at Moulineaux. The Compagnie 
des Tramways Mecaniques des Environs de Paris utilises 
the urban lines of the Tramways de Paris et du Departe- 
ment de la Seine for reaching the Opera and the Madeleine, 
and its system covers a considerable area as far as St. 
Germain and Poissy, and by acquiring most of the stock 
in the Compagnie de Paris et St. Germain, and the 
Compagnie d’Enghein 4 Montmorency et 4 St. Gathien, it 
has secured control over these lines. It has been 
employing steam cars on its old lines, but the new ones 
are to be worked with electrical traction, for which a 
power station has been constructed at Bezons. The 
company has recently obtained concessions for five new 
lines opening up Le Pecq, Courbevoie, Reuil, Chatou, and 
Houilles. The Tramways de l’Est Parisien was formed 
in 1899 to amalgamate three old companies, and is laying 
down several new lines to connect up the various sur- 
burban towns to the east of Paris, with penetration to the 
Place de la Concorde, the Opera, and the Place de la 
République. 

It may be said in passing that this remarkable develop- 
ment of mechanical tramways is not confined to Paris, 
but is pretty general throughout the country, and is due 
to the creation of eight powerful “trusts,” possessing 
an aggregate capital of 131,500,000f. So far as Paris is 
concerned, the tramways are under the control of the 
Société Francaise Thomson-Houston and the Compagnie 
Générale de Traction. During the past four years there 
has been a very keen rivalry between these two bodies, 
and each has been trying to secure control over the 
different tramway companies by purchasing the bulk of 
the stock and obtaining concessions for new lines. The 
result of this competition is that the Compagnie Thomson- 
Houston is equipping the southern lines, while the Com- 
pagnie de Traction, which exploits the Diatto patents, is 
introducing this system on the lines in the east of Paris. 
As soon as the powerful syndicates began to interest the 
public in the financial side of tramway undertakings 
speculation became rife in these stocks, and for a long 
time traction securities boomed more than any other 
class of stock in Paris. This may not have been good 
for the investing public ; but it seemed for the time being 


to be doing a ¢ deal of good in stimulating tramway 
enterprise. Plenty of money was forthcoming for the 
construction of tramways; the different syndicates 
struggled fiercely for concessions, and any sort of con- 
cession was eagerly snapped up. With electrical traction 
it was supposed that the working cost could be reduced 
to such a figure that if a line did not bring in a profit it 
would, at any rate, not result in an actual loss, and lists 
of new concessions always looked well in the annual 
reports of directors. The competition did something 
else; it entirely modified the conditions under which con- 
cessions were granted. Tramway, like railway concessions, 
are always given by the State, and it has been the custom 
for the State and the local authorities to allow subsidies 
under conditions where the company is not sure of being 
able to make the venture pay, but when a number of 
powerful syndicates is competing for concessions there 
is no question of subsidies, and they are, in fact, ready to 
submit to all sorts of onerous restrictions. The con- 
cessions are usually granted for a period of thirty years, 
at the end of which time the State or the municipal 
authorities have the option to buy up the installation at 
half the nominal value. In their feverish struggle for 
concessions the syndicates did not always pay sufficient 
attention to the commercial possibilities of the lines. 
Some of them swallowed up enormous sums of money, 
and a great deal of capital was lost in pure speculation. 
The boom in tramway stocks suddenly fizzled out when 
it was found that the Compagnie de Traction was in 
difficulties, and was no longer able to hold its own against 
the Thomson-Houston and other powerful financial houses 
who were interesting themselves in tramway enterprise. 
The Traction was only saved from liquidation by the 
assistance of London and Paris financiers, who came to 
its aid and enabled it to drop the unprofitable concessions 
and start upon a new programme. The experience has 
not been lost, for it has shown the folly of creating a 
speculative bubble in tramway stocks, and there is some 
talk of the Traction and the Thomson-Houston joining 
forces, so as to resist the other groups of financiers who 
have entered the field. It may be questioned, however, 
whether such a fusion is possible in view of the fact that 
both companies are exploiting entirely different systems ; 
but if they bury the hatchet and devote their energies to 
the carrying out of enterprises already in hand, the 
development of the tramway system will make steadier 
and more satisfactory progress. 

Another thing that helped to bring about a slump in tram- 
way securities was the unsatisfactory nature of returns for 
the whole of the tramway system actually completed in 
France during the first three months of 1900. The total 
length of the system in France was 2345 miles, or 2492 
miles including sections over which more than one 
company had running powers. The total cost of 
establishing this system was 455,097,103f., and the excess 
of receipts over expenditure per kilometre was only 453f., 
as compared with 929f. in the first quarter of 1899. This 
does not look very encouraging, but it may be partly 
explained by the fact that a large proportion of the lines 
had only recently been equipped with mechanical traction, 
and some allowance must ] made for the troubles that 
are usually met with in enterprises of this kind. It 
frequently happens that mechanical lines start unfavour- 
ably through the reluctance of the public to take full 
advantage of fresh facilities, and the difficulties of the 
company getting their lines in thorough working order ; 
but once the advantages of the tramways are appreciated 
and a regular service is assured, the receipts and profits 
go on increasing rapidly every year. So far as the Paris 
tramways are concerned, it should be remarked that the 
returns apply to the period immediately preceding 
the Exhibition, when the traffic was of # normal 
character. The compressed air cars of the C.G.O. 
on the Louvre-St. Cloud and the Louvre-Vincennes 
lines resulted in a loss of 6230f. per kilometre, and 
on the lines served by horses there was a gain of 
2455f. But this latter figure is very misleading, 
because the statistics do not take into account the com- 
pressed air and steam cars running on the “horse” 
lines; and it should further be pointed out that horse- 
drawn cars serve thickly populated districts, while the 
mechanical cars between the Louvre and St. Cloud are 
employed because animal traction was an absolute failure. 
The Compagnie des Tramways de Paris et du Departe- 
ment de la Seine made a profit on its electrical lines of 
2467f. per kilometre, and the receipts of the Compagnie 
Générale Parisienne des Tramways were 1851f. in excess 
of the expenses per kilometre. The profit secured by 
the Compagnie des Tramways de l'Est Parisien on the 
electrical line from the Place de la Republique to Romain- 
ville was 5248f. a kilometre, and the cable tramway from 
the Place de la République to Belleville made a profit of 
11,352f. a kilometre. These returns show that while 
mechanical traction, by ensuring a more active service, 
enormously increases the profits where the traffic is heavy, 
it is hopeless to expect to make tramways pay in thinly 
populated districts where the traffic is small and irregular, 
and the vehicles for the most part of the time run with- 
out load. The experience of the past few months seems 
to have brought this fact home to the companies, who 
are disposed to be more careful in their calculations as 
to the possibilities of new districts affording enough 
traffic to warrant them in laying down tramways. 

We give this summary of the latest official returns 
because they undoubtedly helped to precipitate the crisis 
which recently came over tramway securities, but the 
reports of the Paris companies for 1900 show that the 
results were much more satisfactory. The Compagnie 
Générale Parisienne des Tramways, which has obtained 
a prolongation of its old concessions up to 1930, so that 
the vee of them will expire at the same time, has 
reduced its fares to ten and fifteen centimes, and wages 
have been augmented 30 per cent. Notwithstanding 
this, and perhaps because of the low fares, the profits 
have been increasing in a very encouraging manner. On 


the Bastille-Charenton line, which is worked by over- 
head contact, the receipts in 1900 amounted to 1,100,955f., 


whereas in 1897, when animal traction was employed 
the receipts only totalled 304,608f. On the Etoile ‘and 
Montparnasse and Montparnesse-Bastille lines the 
receipts in January were 38 per cent. more than those 
for the first month of 1900. The conduit system em. 

loyed on these lines has preved very satisfactory. The 
Seuawase Nord were unable to make any profit so lon 
as they used animal traction between St. Denis al 
the Opera, but since they employed accumulator carg 
which are notoriously more expensive than other systems 
of mechanical traction, they began to get good profits 

but it should be remarked that the big gradients on this 
line rendered successful exploitation with horses practi- 
cally impossible. 

The creation of this vast system of tramways has, ag 
might have been expected, presented no little difficulty, 
and the public who have been watching the development 
of mechanical traction with a great deal of interest, began 
to lose some of their confidence in the safety of vehicles 
propelled by motive power when an extraordinary and 
inexplicable series of accidents took place that threatened 
at one time to throw discredit over the whole system, 
One of the claims for the mechanical tramcar is that, 
being extremely flexible, the speed can be easily graduated 
to suit the varying traffic, but it was this flexibility that 
was partly responsible for the long series of tramway 
accidents that took place during the greater part of last 
year. The number of tramcears in circulation had been 
increasing at a much more rapid rate than the supply of 
competent drivers, and as these were usually omnibus and 
cab drivers who were transformed into “ mechanicians,” 
their education was not always complete when they took 
charge of tramcars, and their confidence in the vehicles 
led them to indulge in a good deal of recklessness. The 
maximum speed at which tramcars are supposed to travel 
is 12} miles an hour, but as drivers have to run to time, 
and incur fines if they are late, they are disposed to far 
exceed the legal limit when time has been lost at the 
stations. The result was that cars were run at highly 
dangerous speeds, and when an accident was imminent 
the inexperienced driver lost his head, or else did not take 
into account the slipping of the blocked wheels on the 
greasy rails. By far the majority of the accidents arose 
from this cause, but there are others which still remain 
unexplained. A compressed air car, for instance, was 
standing near the Trocadero at the top of a long gradient. 
The driver got down to give assistance to another car 
which could not start on the up grade, and before he 
could return to his own vehicle it began moving, and, 
increasing in momentum down the Avenue du 
Trocadero, left the rails and dashed into a tree. Had 
it not been for this obstacle the accident would 
have become a serious catastrophe. One of the pas- 
sengers was killed and several others severely injured. 
The driver alleges that before getting down from his car 
he applied the two sets of brakes, and, in fact, this seems 
extremely probable, since he had stopped his vehicle on 
the down grade. The only explanation he could give was 
that the passengers in getting in and out of the car had 
given a swaying movement to the vehicle which, in some 
way or another, released the brake mechanism. How- 
ever this may be, when the wrecked vehicle was placed 
on the rails in the brakes were found to act perfectly, 
and the ables was driven to the depét by its own power. 
Such accidents as these, however, are extremely rare, 
and in the great majority of cases they are due simply to 
excessive speeds, and could be easily avoided by insisting 
upon a more rigid observance of the regulations. The 
Prefect of Police has been giving attention to this matter, 
and recently had an interview with M. Moreau, the 
representative of the employés of the Compagnie Générale 
des Omnibus, with a view to deciding what measures 
should be taken to prevent accidents. M. Moreau 
suggested that the time-tables be modified and the 
stoppages at the stations limited, so that there would be 
no excuse for the cars exceeding the normal speed over 
the route. He pointed out that one cause of excessive 
speeds was the liability of the driver to be fined if he 

ould be late at the stations, and if the driver were not 
threatened with punishment for failing to keep time, one 
of the most prolific sources of accidents would be 
removed. He also urged the necessity of placing 
signals at crossings where the traffic was heavy, so 
that cars would only be able to pass when the lines were 
clear. All these suggestions have been approved of by 
the Prefect of Police, who has invited the companies 
to send in reports indicating where the signals should be 
put, and the cost of them is to be defrayed by the com- 
panies in proportion to the number of vehicles passing 
over the points. M. Moreau also objected to the running 
of trains of cars such as those working the line between 
the Louvre and the Point du Jour, where as many as 
half a dozen cars are sometimes drawn by one motor 
vehicle. He said that the danger of these heavy trains 
was that they could not be promptly stopped by the 
brakes, but the Prefect remarked that they only ran at 
very long intervals, and that as the route along the right 
bank of the Seine is not a particularly busy one there does 
not seem to be any danger if the cars are driven at a 
normal speed. Moreover, if the police regulations are 
strictly observed, it is not easy to see how an accident 
can possibly take place at the crossings. These regula- 
tions insist that a mechanical car must stop on reaching 
a crossing, and must not proceed until the driver has 
assured himself that there is no danger of collision with 
the vehicles crossing his path. The mechanical car bas 
always a precedent over the horse-drawn car. The 
driver is required to reduce his speed whenever neces- 
sary, when he must take into account the state of the 
rails, that is to say, whether he can stop instantaneously, 
or whether the vehicle is liable to slide after the brakes 
are applied. Seeing the weight of some ofthe tramcars, 
this restriction is a very important one, because, how- 
ever slowly the car may be proceeding, the dynamic force 
exerted by the vehicle when slipping after an application 
of the brakes would prove disastrous for any vehicle it 


ran into, The efficiency of these regulations is proved by 
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that since the companies have been obliged to 
~ them there have been extremely few accidents of 
any kind, and the only one that has had to be recorded 
recently was a collision between two Diatto cars in the 
Avenue Gambetta. One of the cars was crossing the 
avenue when another came down upon it at a terrific 
speed, smashing the vehicle and injuring eight passengers. 
The cause of this accident appears to have been the 
bursting of the pipe of the compressed air brake, and the 
hand brake was not sufficient to hold the car in on the 
slippery rails, the more so as the vehicle must certainly 
have been going at an excessive speed. 

‘A source of trouble which is happily very rare, and 
will, to a certain extent, be obviated in the future, is the 
stranding of cars in winter when the roads are covered 
with snow, or when ice on the rails creates such a resist- 
ance that the vehicles are unable to proceed until an 
army of men have been a to clear the way. Only 
once has such a state of things happened in Paris. 
During January last there was a fall of snow in the after- 
noon which melted as soon as it touched the ground, and 
in the evening there was a sharp frost which covered the 
roads and rails with a layer of ice that entirely stopped 
all vehicular traffic, and for some hours there was the un- 
usual sight of long lines of tramcars being unable to 

roceed. A still more serious matter was the dislocation 
of the electrical system whenever there was a fall of 
snow. This would never have happened if the tramway 
companies had been allowed to clear the track themselves, 
but as soon as the snow put in an appearance the municipal 
authorities distributed salt all over the principal thorough- 
fares, which melted the snow and produced a strong 
solution of saline mud. This mud, by filtering in around 
the surface contact plates, created short circuits, while in 
the slot system it filled up the conduits, and forming a 
conductor for the electricity, prevented the lines from 
working. On the companies making strong representa- 
tions to the authorities, they were given a certain time to 
clear the tracks before salt was put down on the roads, 
and the Thomson-Houston er employed an electric 
brush similar to that used in the United States. This 
experiment proved successful, and it is probable that 
these precautions will prevent any further suspension of 
the electrical tramway service in winter. 


BOER FIELD ARTILLERY. 


Tue exigencies of the present war have led to the 
increase of our field artillery, and during recent months 
we have been somewhat surprised at the supply of 
German guns, reflecting as it does on our power of pro- 
viding the quality and the quantity required. 

It has been another surprise for us to find that a nation 
of “ignorant farmers” have put into the field, guns 
which have outranged ours, and they have shown an 
energy and capacity which makes us think that we have 
ourselves been napping. It was generally thought before 
the war that, dextrous and skilful as the Boers were 
known to be in fighting savages or hunting wild animals, 
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that the material of their field*artillery would be old- 
fashioned and obsolete; they say some visitors to the 
Boer arsenals before the war had been shown with real 
slimness, only obsolete pieces, whilst the modern ones 
were carefully hidden out of sight! As a matter of fact, 
it appears the Boers had gone with ready money to the 
best French, German, and Austrian un-making firms 
and had purchased the latest artillery. We must 
now acknowledge that in this, as in other matters, we 
have had to learn from the enemy. The Boers were 
able to get the latest guns, while we, with our cumbrous 


organisations and committees and vast war material, 
could not alter what we had, and so our pattern of field 
artillery was not of the most recent date. It is a very 
difficult matter to alter the equipment and armament of 
a nation, and particularly of such a nation as ours, which 
almost forgets its army in peace time and. longs for 
economy, and then when war comes expects everything 
to be all right. 

We have now, however, taken a new step which, 
though humiliating in a certain degree, is doubtless a wise 
one under the circumstances. A large order was quietly 
given, and, before anyone knew about it beside a few 
officials, we had obtained 108 new field guns with their 
wagons from Messrs. Ehrhardt, of the Rhenish Machine 
and Metal Goods Company, Diisseldorf, with German 
designs all through in guns and mountings; while only 
in a few details, such as calibre to fit our present pro- 
jectiles and diameter of axletree arms, &c., were con- 
ditions laid down. These new weapons show many good 
features—great accuracy for one thing, with other 
important advantages also. It is not to be: wondered at 
that defects have been found—that is only natural. We 
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are accustomed to very solid work with our field and 
horse artillery, and pride ourselves on bumping and gallop- 
ing over rough ground in, perhaps, rather too thorough a 
manner. What if defects have revealed themselves? 
Perhaps the fact that the guns and carriages are German, 
and not English, has not helped to make the criticism 
less severe. We cannot, however, discuss our new 
weapons, as they are, to a great extent, confidential ; but 
we can discuss some of the details of the Creusot French 
field guns used by the Boers in the late war, through the 
courtesy of Major Bushe, C.M.G., Royal Artillery, who 
has lately returned from South Africa, and who kindly 
allows us to make free use of a Boer hand-book of the 
quick-firing 75 mm. 1897 field gun, which he had com- 
mandeered. 

The diagrams are reproductions from the Dutch hand- 


Fig 4. 


Spi 
For giving Elevation 
For giving Deflection@ 


\2 


efficiency. The field guns themselves do not present 
very much difficulty, they can be and they are made on the 
same plan as the large guns; but their efficiency has not 
been in what may be called the natural proportion, as 
difficulties connected with the control of recoil are 
troublesome to deal with on field carriage mountings. With 
garrison, or naval ordnance, the gun can be mounted on a 
carriage which is only made for the purpose of firing from, 
and it can be attached to permanent holdfasts and the recoil 
controlled. This tends to accuracy of fire, as the gun is 
held steady on firing and it moves back in a true line, 
thus giving the projectile a send off without fail in the 
right direction. With a field gun, on the other hand, the 
carriage has to serve for the double purpose of transport 
and to form a stand from which to fire. The 
recoil used to be controlled only by allowing the whole 
system to move bodily to the rear; the greater the 
weight the less the recoil, but the greater the weight the 
greater the disadvantage for travelling. Great labour 
was involved in running up after firing, as was found by 
Captain Mercer’s battery at Waterloo, when the exhausted 
gunners could not run up their guns, and they were fired 
at last in dangerous proximity to their limbers. The 
wheels have sometimes been skidded, but then a de- 
structive blow was inflicted on the carriage. In any case 
accuracy of fire was lost and time was wasted. 

These objections have been overcome to a considerable 
extent in modern field carriages. How has this been 
effected? By holding on to the ground by a spike or spade. 
But this alone will not do, because if the whole system 
is held rigidly the carriage will soon be shaken to pieces 
and destroyed. So then comes the need of a hydraulic 
buffer to allow the recoil to be absorbed gradually, and 
also the need of spiral springs to be compressed by recoil 
to restore the gun to its position. 

In order to obtain these advantages, it is seen that some 
complication must be accepted, and that also fresh imple- 
ments in the way of spades or spikes and buffers and 
springs, and some sort of cradle, have to be carried ; but 
the addition of these gears will allow the other 
parts to be made of less weight than formerly, as the 
destructive strains and stresses are lessened. Weithrs 
see how very important the carriage arrangements are in 
modern field artillery ; quickness of fire is also, of course, 
obtained by the use of fixed ammunition, 7.c., cartridges 
containing their charge and means of ignition ina metal case 
and secured to the projectile.. Quick firing for a field gun is a 
very important matter ; if the rate of fire is doubled with 
the same accuracy, it means that half the number of guns 
will avail, andso on in the same proportion. No wonder 
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book, and they bring before us many of the points neces- 
sary in the modern field gun and carriage; and the 
carriage and its arrangements are of the very greatest 
importance. 

We may remark at starting that machinery and com- 
plication now seem to be little or no objection. In 
former years it was always thought that anything likely 
to get out of order must be tabooed, and that for the 
rough and tumble of warfare ‘articles must not be used 
which could not be quickly repaired. But that is all 
changed. Complicated mechanisms are employed; 
locks, breech gear, hydraulic buffers, brakes, Kc., are 
now largely used by all nations, and over and over 
again it has been found that ignorant men—or, at 
least, with a sufficient number of the more intelligent 
among them—can be drilled and taught not only to use 
all artillery material, but also to repair simple breakdowns. 

One would have thought at first that it would be 
comparatively easy to pa field guns, as it is generally 
easier to make small things than large ones of equal 


then that quick-firing field guns are now being adopted ; the 
only wonder is that they have not been used before, and 
it is to be hoped that the very best plan possible will be 
employed in our service. Our new German guns have 
brought the subject before us, but this will probably be 
only the first step in an entirely new departure in the 
armament of one of the most important branches in our 
service, 7.¢., field and horse artillery. 

We now proceed to notice the Boer 75 mm.—3in.— 
guns and carriages in detail. There is no need to make 
much remark on the general design of the gun—Fig. 1. 
It consists of an inner steel tube with forward and rear 
steel coverings, and a securing ring in front. But when 
we come to details we find differences from the older 
type field guns with which we are generally familiar in 
this country. In the first place there are no trunnions, 
but ridges are formed on the rear covering, which slide in 
the cradle with which the carriage is provided. Various 
horns or projections—Figs. 1 and 2—also appear, two of 
which serve to attach it to the hydraulic rams which 
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check recoil, and two others are secured to the strong spiral 
springs—Fig. 4—which carry the gun back again to its 
forward position on the carriage after firing. A central 
lower projeciion is for the attachment of the deflection 
gear, by which the gun can be pointed laterally through 
a small angle without moving the carriage. A sight 
plane on the breech for the quadrant is provided for use 
when firing at long ranges and when the target cannot 
be seen—an important matter in these days of long- 
ranging fire. The breech mechanism does not call for 
much note, being the interrupted screw, somewhat 
similar to our own, but adapted for use with “fixed” 
or quick-firing ammunition contained in brass cases. 
The breech is fitted with an extractor, which throws out 
the old cases when the breech is flung open, and as the 
fixed ammunition contains a cap, like a small arm round, 
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the breech mechanism also contains a striker actuated 
by a spiral spring, which is cocked automatically by the 
movements of the breech block. The friction tube is 
thus done away with, and rapidity of fire is obtained. 
Mechanisms for these purposes are common to all the 
modern quick-firers. 

A peculiarity of this gun—Fig. 3—as compared with 
our own -15-pounder, is the large number of grooves, 
twenty-four, as compared with our twelve or fifteen. Pro- 
bably the large numbers are advantageous, as the stresses 
in giving rotation are thus more evenly distributed. 


As the carriage question for field artillery presents 
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considerable difficulties, it is very interesting to notice 
the way in which the clever French designers have 
grappled with them. Although the diagrams are drawn 
to different scalesin the hand-book, and no scales at all 
are given, it is easy to see at a glance various 
important departures from models with which we are 
familiar. The most important seem to be that the track 
or width apart of the wheels is much less—about 1ft. less 
than with us, and also that the axis of the gun is much 


lower—also nearly a foot—Fig. 4. And, thirdly, the sides of 


the body of the trail are further apart, and consequently 


rest near the points of support, which is an advantage, as 


it is a strong construction. This width of the body 


combincd with narrowness of track quite prevents the 
vs2 of boxes or seats at the side of the gun; but this 


is not a matter of importance, as it is the custom in our 
horse artillery not to place men there in order not to 
increase the weight behind the horses. 

The narrowing of the track gives easier traction ; and 
the weight of the axle for the same strength can be con- 
siderably reduced, which is, of course, a great advantage, 
as it must be remembered that the total weight behind 
the gun team must be limited to about 80 cwt. to 40 cwt. 
according as the piece is for horse or field artillery. But 
a narrow track gives less stability when passing over 
rough ground ata rapid pace if the weights are distributed 
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in the same way; but in this model we have a much lower 
centre of gravity than with ours, as the axis of 
the gun is very low; infact, it passes wnder the bent 
axletree of the carriage, and by this device the stability 
is probably not impaired at all. The low position of the 
gun has also the great advantage of steadiness when 
firing ; there is less ‘‘ couple ” tending to produce rotation 
round the point of the trail, technically called “jump” 
by artillerists, and so the shooting is doubtless improved. 
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The low position of the gun, however, gives the disadvan- 
tage that if arranged as usual the sight would be 
only about 3ft. above the surface of the ground—an 
awkward height for the gun layer, who would have 
to sprawl down over the carriage in taking aim, and it 
also presents the disadvantage that intervening rocks, 
bushes, or even tufts of grass might hide the target from 
view. This difficulty has been got over by means ofa 
long fore sight and a hind sight enclosed in a long holder 
—see Figs. 6 and 7. 
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The cradle arrangement in which the gun slides is 
pivoted on to the axletree of the gun carriage, and can be 
elevated or depressed, carrying the gun with it, by means 
of the toothed sectors worked by the handle and worm, 
as shown in Fig. 4. Thecradle also carries the two ram 
cylinders filled with glycerine, which check the recoil, and 
the two gun carriers which force the gun back to the forward 


position after firing. The cradle has long been used for 
garrison and naval ordnance, and doubtless increases 
accuracy by constraining the gun to recoil in a fixed line 
when firing. 

The recoil of the whole carriage is prevented by means 
of the spade, which can be sey, oe and digs into the 
ground when the gun is fired, and a strong spring as shown 
in Fig. 4 sends the carriage forward again after firing, 
The —— is, of course, fastened up out of the way for 
travelling. The brake can be used to check recoil on hard 
or rocky ground when the spade would not act. It is a 
powerful and simple affair, and seems well adapted to its 
primary purpose as a travelling brake. 

The limber—Fig. 5—differs from those we are generally 
accustomed to, in the fact that the hook for the attach- 
ment of the eye of the trail when limbered up is further 
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distant from its axletree—about 9in. or 10in. more—than 
with us. This increased distance, together with the 
length of trail, places the wheels of the limber and gun- 
carriage a good deal further apart. This is supposed to 
be disadvantageous for easy draught; but with the very 
accommodating means of attachment of the limber and 
gun-carriage by means of a hook and eye, it is doubtful 
if the slight increase is of any practical detriment. The 
turning angle would probably be much the same as with 
our carriages; as, though the distance between the 
wheels increases the angle of turning, the placing of the 
hook on the limber well out to the rear decreases the 
same angle, 

Sighting.—We have already mentioned the peculiarity 
of the length of sight. The fore sight and holder for the 
hind sight—Figs. 6 and 7—are both removable, and are 


| kept in position by means of springs. The hind sight is 
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raised by means of a rack and pinion, and is provided 
with a deflection leaf. Another special and useful feature 
is the addition of a spirit level as an aid to rapid laying 
when the sight is fixed. 

For indirect firing a serviceable and strong quadrant 
for giving elevation is used, which reads to minutes by a 
simple device of moving the runner along the radius 
bar, as will be readily seen from the diagram—Fig. &— 
thus avoiding the use of verniers or other complicatiors. 
If the object or line of fire can be seen, direction is 
obtained by means of a plumb line at once; but if not, 
the direction scale—Fig. 9—is made use of. It is appa- 
eo employed in a way similar to our “ French's” 
sights. 

Projectiles.—The projectiles and fuses—Fig. 10—may be 
said roughly to resemble those in use with our quick-firing 
gun. e driving bands are, however, narrower, which 
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scems to be an advantage. This is probably permissible, 
owing to the large number of grooves in the gun. The 
exteriors of the fuses are shaped in accordance with the 
contour of the head of the shell, with the intention, doubt- 
less, of not interfering with the accuracy of fire. 

The time and percussion fuse—Fig. 11—or, as the Dutch 
call it, the deublo-womenges, resembles other new conti- 
nental fuses in the fact that the fire composition channel 
consists of a long lead tube filled with composition wound 
spirally near the outside of the coned ring; by this 
means a delicate adjustment and long time of burning 
can be obtained, but when once adjusted by boring the 
setting cannot be altered to be made greater. This can 
be done with fuses which have rings of composition. It 
must be confessed, however, that the Boer time fuse did 
not act very well, but the principle seems to be good. 
For the rest, the time and percussion fuse resembles most 
others of its sort in being lighted by the shock of discharge ; 
the fire composition burns till it reaches the mark at 
which it is bored, and then ignites the bursting charge 
and explodes the shell. Failing to do this the percussion 
arrangement at the lower part of the fuse comes into 
action on striking the object. 

No safety pins are used as with us, reliance being placed 
on a spiral spring, which keeps the anvil away from the 
percussion cap at the head of the fuse under any ordinary 
jolts or handling, but when the gun is fired the shock is 
sufficient to compress the spring, and the needle of the 
anvil penetrates the percussion ig and lights the fuse. 
This same shock also causes the heavy ring in the per- 
cussion arrangement at the bottom of the fuse to press 
down the projections of the U-shaped spring; and this 
part of the fuse is then seen to be “‘ armed,” so that on 
striking the object the pellet and ring together rush for- 
ward on to the needle and the bursting charge is ignited. 

The percussion fuse—Fig. 12—in its general details 
resembles the lower part of the time and percussion 
fuse, and it too has a U-shaped spring instead of a safety 

in. 

As it seems not unlikely that our Government will 
gladly accept the best system of field quick-firing guns and 
material, it is to be hoped that the inventive and con- 
structive talents of our engineers may be directed towards 
the attainment of the progress which is desired in these 
weapons, 


PRODUCTION OF HYDROGEN AND OXYGEN FOR 
INDUSTRIAL PURPOSES BY ELECTROLYSIS. 


Ir will surprise many to learn that the electrolysis of water 
—which all students of chemistry have seen carried out asa 
lecture experiment for the production of detonating gas, 
and re-formation of the original H,O—is now in operation at 
several places in Europe upon an industrial scale, and that 
the economic prospects of this new electro-chemical industry 
are encouraging. 

In a memoir entitled ‘“ L’Electrolyse Industrielle de 
I'Eau et ses Applications,” Buffa has recently presented to 
the Association des Ingénieurs Electriciens, of Liége, a very 
full account of the theory and practice of this new industry, 
and the reprint of this memoir in the “ Bulletin” of this 
Society for September, 1900, has been used in preparation of 
the following description of the process and apparatus used 
for the production of oxygen and hydrogen by electrolysis. 

The passage of an electric current through absolutely pure 
water is impossible, but if the water be rendered conducting 
—i.e., ionised—by the addition of small amounts of alkali or 
of acid, a large current can be passed with moderate E.M.F., 
and hydrogen and oxygen gases are liberated at the cathode 
and anode respectively. Carlisle first carried out this method 
of decomposing water as a laboratory experiment in the year 
1800, but it was not until practically 100 years later that this 


energy used is generated at the Tivoli generating station, 
27 kiloms. distant, and is received at the works as mono- 
phase current at 2000 volts pressure. This is transformed 
down to 50 volts current by means of three transformers 
supplied by Ganz and Co., of Buda Pesth, and three motors 
coupled direct to Thury dynamos, each yielding 400 ampéres 
at 50 volts, 

The current is then made use of in 51 Garuti cells, con- 
nected in three groups of 17 each, each group utilising 400 
to 500 ampéres at 45 to 50 volts. Figs. 1 and 2 show the cell 
in side and end sectional elevation. The cell consists of a 
large rectangular iron vessel A containing the electrolyte, a 
14 per cent. solution of sodium hydrate in rain water. 

In this rectangular tank is placed a second smaller inverted 
tank, also constructed of iron, B, divided by cross divisions of 
thin sheet steel into a large number of separate cells, each 
open below and closed above. These small cells contain 
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Figs... 
Hydrogen Compression Pump. 


alternately anodes and cathodesof iron, connected by insulated 
conductors, C and D, to the two main leads of the works. 
The electrodes in a single cell are thus all connected in parallel, 
but the successive cells are connected in series. The whole 
structure of B is supported in the outer tank A by four 
insulating blocks, E E. In the upper portion of each 
anode and cathode compartment there is a small outlet hole 
which leads into one or other of the two inverted funnels G 
that carry the oxygen and hydrogen produced to the respec- 
tive gasholders. 

Precautions are necessary to prevent the current from 
travelling by the ironwork of the cells, rather than through 
the electrolyte, and the gas pipes that lead from the cells are 
broken by glass connections in places, in order to hinder any 
escape of current in this direction. Hydraulic pressure 
regulators K are also necessary to control the pressure of gas 
inside the cells, which, if it rises too high, may drive back 


Fig 1.Garuti Cell, Side Elevation, 


method found industrial application in Europe, and no in- 
stallation of this kind yet exists in the United Kingdcm. The 
difficulty that meets the inventor when attempting to carry out 
this simple laboratory methcd of decomposing water upon an 
industrial scale, is that due to the necessity for diaphragms be- 
tween the anodic and cathodic ccmpartments of the cell, in 
order to prevent formation of detonating gas. The earlier cells 
designed for the industrial electrolysis of water were provided 
with the usual porous cement diaphragms, but these proved 
unsatisfactory, and the cells now employed are provided with 
metallic diaphragms of thin chcet steel, an alkaline electro- 
lyte being used. 
__ When the electromotive force at the terminals of the cell 
is above three volts, these metallic sheets form secondary or 
double-poled electrodes ; that is to say, one face acts as 
presage = and the otherasanode. Below three volts, however, 
ey simply act as diaphragms, and no liberation of gases 
occurs at either surface of the metallic sheet.* The Garuti 
pe Del Proposto cells are the best known of this type; the 
ormer is in actual use at the electrolytic works in Rome. 
‘ This works was constructed in 1898, under the direction of 
Wo officers of the Italian army, for production of the hydro- 
gen gas required to inflate military balloons. The electrical 


* It is not improbable that th r 
ese incomplete diaphragms 


Fiq 2.Garuti Cell 


the electrolyte, and lead to the production of detonating gas. 

The hydrogen and oxygen obtained from the Garuti cells, 
after freeing from the moisture and other mechanically-held 
impurities, if not utilised at once, are compressed by specially 
designed pumps, and stored in steel cylinders until required 
for use. 

Fig. 8 is a sectional elevation of the pump used at Rome 
for compressing hydrogen. When oxygen is compressed, 
water must be used for lubrication, as compressed oxygen 
attacks all oils with explosive violence. : 

The actual yields of hydrogen obtained with the plant 
at Rome are stated to be 7°62 grammes, or ‘086 cubic 
metre per E.H.P. hour, measured at the terminals 
of the primary circuit of the transformer. Taking the com- 
bined efficiency of the transformer and motor generators at 
80 per cent., this equals 9°52 grammes hydrogen per 
E.H.P. hour measured at the terminals of the cell. The 
theoretical yield of hydrogen—taking the decomposition 
value of water at 1°50 volts—is 18:30 grammes, and the 
energy efficiency of the cell is seen to be <n = 52 per 
cent. As the E.M.F. used for the Garuti cell is 2°45 volts 
the current efficiency of the cell is 87 per cent. 

Electrical power at Rome costs 96°6f. per kilowatt year, 
and the cost of producing 1 cubic metre of hydrogen, and 


3 cubic metre of oxygen, neglecting interest and depreciation 
charges, is only 20 centimes, or slightly under 2d. 

The capital outlay upon a works utilising 100 horse- 
power in this manufacture is given as 110,000f., or £4400, it 
being assumed that alternating current at a low voltage can 
be obtained from some neighbouring supply station. 

The gases produced by this method are each slightly 
contaminated with the other, the hydrogen containing 
usually 1°5 per cent. oxygen, and the oxygen 3 per cent. 
hydrogen. By passing each gas through a heated coil one 
can reduce this impurity, since water forms and condenses 
on cooling. 

Oxygen and hydrogen are now being produced by similar 
methods to the above at Brussels, Lucerne, Oloron Sainte 
Marie, Hanau, and at Terni, and the gases are finding 
applications in the minor industrial arts. 

Limits of space forbid any detailed reference to these varicus 
uses, but the following are the chief :—(1) Use of the oxy- 
hydrogen blow-pipe flame for jointing—(a) aluminium, (d) 
frames of accumulator plates, (c) trolley wires, (d) tubes of 
water-tube boilers—Brussels. (2) Use of hydrogen for 
inflating military balloons—Rome. (3) Use of oxygen in 
therapeutics—Tivoli. (4) Use of the oxyhydrogen blow-pipe 
flame for repairing damaged castings—Brussels. (5) Use of 
hydrogen for illuminating purposes, either alone or with 
oxygen. In the latter case, zirconium is used as refractory 
incandescence material. (6) Use of the oxyhydrogen flame for 
furnace operations with platinum—Hanau ; and (7) Use of 
hydrogen for the motors of automobiles. 


LABOUR TROUBLES. 


SreveraL hundred of the Penrhyn quarrymen have now 
intimated their wish to resume work if protection can be 
given tothem. Lord Penrhyn has, in consequence, applied 
to the chief constable of Carnarvon, asking him to arrange 
for sufficient police force to guard the workers to and from 
their homes. The intention is that only those of the strikers 
who have applied to the chief manager, and received per- 
mission, will be re-admitted. 

The “ behinders”’ at the Duffryn Works, Morriston, have 
withdrawn their notices, and referred their dispute to the 
union officials. 

The Eaglesbush Colliery strike, which has lasted seven 
weeks, and affected 300 men, has been settled, and work is 
to be resumed this week. 

Notice has been given at several Garw Collieries, notably 
Garw Fechan and Ffaldan, the steam coal men to continue, 
the notice only affecting house coal. Great uneasiness as to 
the future prevails in the valley. 

The action of the Chancellor of the Exchequer in suggest- 
ing a coal tax on coal exported to foreign ports has led the 
Federation Association of Miners to discuss a step in 
antagonism, to call out, in fact, the whole of the colliers of 
the country. Preliminary meetings have been held, and this 
week the representatives of all the Welsh collieries have 
been notified to meet and confer upon the situation, which is 
regarded as having been little altered by the temporary sus- 
pension of the impost. 

The Taff Vale Railway men’s demand for the withdrawal of 
imported labour and the establishment of a Conciliation Board 
is to have the support of the Barry Railway men. On Sunday 
these held a meeting, conducted in private, and at some 
length, and at the close a resolution was passed pledging the 
men on the Barry Railway to accord every support to the 
Taff Vale Railway men “in any step they may decide to 
take.” 

Strike is threatened at the Albion Steel Works, Briton 
Ferry as the result of further complications of the dispute 
which has been pending for some time. In addition, it 
appears, to the wages dispute, a protest has been raised 
against working with so-called “‘ blacklegs,” and it is asserted 
that a man who presented a notice with his fellow-workmen 
has been victimised. The men affected are members of the 
Welsh Artisans Union, and comprise smiths, fitters, firemen, 
&e. 

The Glasgow strike, involving 3000 hands, at the ship- 
building yard of the Fairfield Company, Govan, has been 
satisfactorily arranged. The masters insisted that time 
wages only counted when the men reached their job, whereas 
the men contended it should count from the time they 
entered the yard gates. The masters offered three minutes’ 
grace to the men after entering, and this was accepted, and 
work resumed this week. 

The Clydach Vale strike has, according to Mr. D. A. 
Thomas, already entailed a loss to the miners of £15,000. In 
a letter to ‘‘ Mabon” this week he adds, “ that men are now 
living upon 10s. per week, when they might be earning 10s. 
a day; that the company has offered to refer all matters to 
arbitration, except two points that can at any moment be 
settled in the law courts.” 

On Monday over 1000 operatives engaged in the small 
hammered chain trade in the South Staffordshire and North 
Worcestershire districts struck work. The cause was a re- 
duction sought to be enforced of 1u per cent. 

About 700 labourers declined to resume work at the 
Victoria Docks, London, on Monday morning. The objection 
laid was to the new system of engaging men inside the dock 
gates, instead of outside as heretofore. 

At Bethesda on Monday there were rumours that over 
1000 men would seek employment, and stewards attended the 
quarries on purpose to make arrangements, but the strikers 
did not return, and the deadlock continues. 

The dispute at Llangennech has been settled—the Glyn- 
corrwg men to pay £5 5s. costs, and work to be resumed forth- 
with. 

One of the causes alleged in the giving of notices at the 
Albion Works, Briton Ferry is the “ blacklegging” of two 
engineers. 

The antagonism of the colliers to the tax on coal is being 
vigorously prosecuted, and meetings were held on Monday in 
several of the leading districts. The colliers are being urged 
to unite with their brethren of the English collieries, one of 
the reasons alleged to render it of vital consequence being 
that the tax will eventually be carried out, and will react 
upon colliers’ wages. 

At Tyldesley (Lancashire) Gasworks on Monday there was 
a strike of stokers, with the result that there was almost an 
entire failure of the gas supply in the evening. Great 
inconvenience was experienced in all public places, business 
was hampered, and the theatre closed. 

It was stated mid-week that the Victoria Dock strike was 
not expected to succeed, as the Dockers’ Union are not 
supporting the men. 
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PARIS EXHIBITION—ELECTRICAL MACHINERY 


Fig. 14-RIETER GOVERNOR AND POWER WASTER 


ELECTRICAL ENGINEERING AT THE PARIS 
EXHIBITION. 
No. XVII. 
RIETER. 

As we explained in our last issue, Messrs. Rieter’s 
exhibit deserves special mention. We therefore publish 
several more illustrations, showing their electrical manu- 
factures. 

Fig. 11 shows a rather curious power waster. In 
turbine work there is always considerable difficulty in 
regulating the speed if the load varies. A turbine driven 
dynamo is apt to hunt on the slightest provocation. It 
is by no means an easy matter to govern a turbine by 
relays controlled by a volt meter, for instance. The action 
on the water flow is slow, and a turbine varies its speed 
very quickly with a varying load and a constant water 
supply. Ifthe electric control works slowly, and a sudden 
variation of load occurs, the turbine will have altered its 
speed considerably before the water is controlled. The 
valve is then over-controlled, so as to overshoot the 
proper point considerably, and the speed is then altered 


too far in the other direction, and so on; in fact, the 


The bearings and frame of the machine are 


spiders. 
If the machine is to 


b 
like those of an ordinary dynamo. 


take a load the field is excited, and Foucault currents are | 
produced in the external armature. The armature has | 
|For large water-power work this type 


ventilating slots and grooves, which look like those of a 


rope pulley, which communicate the waste heat to the | 


air quickly. The arrangement of external armature is 
specially good as regards cooling. The power wasted is 
controlled to a great nicety by the excitation, and as the 
total excitation is exceedingly small, it is very casy to 
control a turbine by means 
of this machine. 

Fig. 14 shows the power 
waster and its centrifugal 
speed governor. The gover- 


tubes. 


Fig. 15—RIETER ASYNCHRONOUS MOTOR 


This admits of perfect insulation, even up to 
10,000 or 15,000 volts. 

In this type of machine the exciter is generally 
arranged as shown, being wound for from 30 to 100 volts. 
of machine is 
arranged with its shaft vertical. It is, perhaps, hardly 
necessary to mention that Messrs. Rieter are large 
makers of turbines as well as other machinery. These 
dynamos are generally built for a frequency of 50, accord- 
ing to continental practice. 


nor proper controls a set of — 
mercury contacts, which put ; 
in or cut out resistances ee 


which are arranged in the 
base of the standard. Fig. 17 
shows the construction of 
the governor. 

Fig. 16 is a typical Rieter 


Fig. 16—RIETER POLYPHASE GENERATOR 


system hunts badly. The Rieter patent brake is a power 
waster, p Power wasting is seldom a crime in a water 
installation, so artificial equalisation of the load is a 
way of securing regulation. The machine 
of a field magnet with one coil and many poles, on the 
clasped-claw principle. 
xed to one bearing. There is a sort of external | 


armature of cast iron, which revolves close to the pole | 
pieces, 


generator for three-phase work. It develops 500 horse- | 
r minute. The 
The 


power at 800 revolutions 
is stationary, and is outside the field magnets. 


triphase motor for 250 horse- 
another motor of this type is shown in Fig. 12. Fig. 18 


Fig. 17—RIETER GOVERNOR 


Among the motors Fig. 15 shows an asynchronous 
wer at 480 revolutions ; 


conductors are varied, and are placed in separate holes | shows a small machine of the same type with squirrel 


completely surrounded with iron. 


solidly arranged, so as to allow of high speeds. 


The winding is done cage or short-circuited armature. The short-circuited 
This field is stationary, being | in place by hand. The field’ magnets are of cast steel, | armature is used for small sizes up to about 8 horse- 
power. 


The small motor shown is for a two-phase 


For pressures of 3000 volts and upwards micanite is circuit, and is arranged to be very compact, and nearly 


It is keyed to the axle, its hub being connected | used as insulating medium. It is arranged in complete enclosed in iron. 


Oil ring lubrication is, of course, 
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employed. As there is a difficulty in starting a motor 
with its induced elements short-circuited, as the excessive 
current reacts on the other element, and as excessive 
heating may also occur, the motors of from 8 to 50 
horse-power are made as in Fig. 12. The rotor circuits 
are led out by three slip rings with carbon brushes, so 
that resistances can be inserted for starting. Above 
50 horse-power the motors are as showns in Fig. 15. 
Here there is a lever to the left which short-circuits the 
rotor circuits when the motor is up to speed, so that the 


BESSEMER STEEL PRODUCTION. 


Tue statistics of the American Iron and Steel Association 
bearing upon the production last year of Bessemer steel 
ingots and castings and steel rails enable us to understand 
more readily the recent decided revival in all branches of the 
country’s iron and steel industry. The year saw a very 
appreciable decrease in the output, the quantity reported by 
the Association on the direct authority of the manufacturers 
being 6,684,770 tons, as compared with 7,586,354 tons in 


Fig. 18—-RIETER ALTERNATING MOTOR 


brushes can be lifted off out of use. These motors are 


made from 110 up to 8000 volts. Among the direct- | 


current motors we may mention the tramway motors— 
Vigs.138 and19. This motor is of the four-pole type, and 
develops 35 horse-power. Two of the poles are cast 
into the containing-box, which forms the magnetic 
circuit, and the other two are bolted on in the manner 
shown in the drawings. These pole pieces have to be 
detached to get the field coils out, and the field coil spools 
are locked into place by them. The armature is hole or 


1899; 6,609,017 tons in 1898, and 5,475,315 tons in 1897. 
The total for the year before last was certainly the largest on 
record, and as trade slackened off in the second half of 
1900, it was a foregone conclusion that it would not be sur- 
passed. But this does not alter the fact that very much less 
steel was made and consumed in 1900 than in the 
immediately preceding twelve months, the exact decrease 
being 901,584 tons, or almost 12 per cent. This falling-off 
appears all the more anomalous at first because of the 
enhanced demand for steel for the manufacture of rails. Of 
Bessemer rails 2,361,921 tons were obtained, as compared with 
2,240,767 tons—the previous 
best —in 1899, 1,955,427 
tons in 1898, and 1,614,399 


tons in 1897. It is true 
that the Bessemer output 
does not constitute the 
entire steel production of 
the country; open-hearth 
steel is proving a formid- 
able competitor, and it is 
thought possible — though 
authoritative statistics are 
lacking—that last year saw 
a further increase in the 
production of this variety. 
If this be so, the loss in 
Bessemer steel would be 
counterbalanced. But it is 
believed again that though 
the decrease in the aggre- 
gate of all kinds of steel 
might be less than in 
Bessemer alone, there was 
still a decrease of consider- 
able amount. The New 
York Commercial Chronicle 
reminds us that in 1887 
there were 2,044,819 tons 
of Bessemer rails manufac- 
tured in the States, and 
that that total was reached 
under wholly different cir- 
cumstances. In 1887,13,000 
miles of new railroad were 


The 


Fig. 19—RIETER TRAMWAY MOTOR 


slot-wound in the usual way, the armature being gramme- 
wound. 

As Messrs. Rieter are large makers of spinning and 
other factory machinery they have a large opening of 
their own for motors of all sizes and speeds, and they 
have made a speciality of fitting up textile works and 


mills with small and medium-size motors. | 
: | railroad earnings are declining, this ordinary demand for 


THe Buitpinc Trapes fourth exhibition of | 
the kind, under the management of Mr. H. Greville Montgomery, 
was opened at the Agricultural Hall, Islington, on Wednesday, 
April 17th, and closes ‘to-morrow—Saturday. Although of par- 
ticular interest te-the builder and architect there are many features | 
which will appeal to the engineer, notably the brick-making 
machinery and smoke-consuming devices, while persons of artistic | 
tastes will find much that is worthy of study in the decorative 


built, or considerably more 
than in any year before or 
since. In 1900, on the 
other hand, less than 5000 miles of new lines were recorded. 
Last year’s large rail production was therefore the 
result of normal conditions; ‘on the former occasion it 
was the result of abnormal conditions. ‘The figures 
reflect the continued growth of the railroad system of 
the United States, until now there are 195,000 miles. 


| With such a large mileage the requirements for renewals, 


double lines, additional sidings, and so on, constitute a 
steadily growing quantity. When business is depressed and 


renewals is necessarily curtailed, but when all the conditions 
of traffic and earnings are favourable the railroad companies 
undertake to meet their renewal and repair requirements to 


| the full extent. This is the secret of the increasing produc- 


tion of rails in the United States during the last few years.” 


| The position gives emphasis to the falling off in the 1900 out- 


put of Bessemer ingots. With more steel going into rails, 
there must have been a very marked contraction for miscel- 


| laneous purposes to lead to such a decline in the production. 


treatment of the modern building, admirably exemplified by several | Deducting the rail tonnage from the total of the steel output 


exhibitors. 


Additional importance has been imparted to the | —without any attempt to make an allowance for loss through 


exhibition this year on aecount of the active interest which has been | conversion—it appears that the amount of steel remaining 


taken in it by the Fire Prevention Committee and the Smoke 
Abatement Society. Several scientific societies, i.¢., the Institute 


of Builders, the Architectural Association, the Institute of Sanitary | 


Engineers, the Institute of British Architects, and the Institute of 
Clayworkers, have paid formal visits to the hall, and this—Friday 
—evening there is to be an important conference on the standardis- 
ing of bricks, which has been arranged jointly by the Royal 
Institute of British Architects, the Institution of Civil Engineers, 
and the Institute of Clayworkers. The chair will be taken by Mr. 
Thos. Blashill, F.R.1.B.A, 


| for uses other than in rails was only 4,322,849 tons in 1900 
| against 5,345,587. tons in 1899, 4,653,590 tons in 1898, and 
| 3,860,916 tons in 1897. Outside of rails, therefore, the 
| loss in Bessemer steel, as.compared with 1899, was fully 
a million tons, and even as compared with 1898 there 
| was a decrease of 330,741 tons. The causes which occa- 
| sioned a curtailment of the demand for steel last year having 
| been removed, the consumption is now proceeding at an 
accelerating pace. As may be imagined, the diminu- 


tion in Bessemer ingot pte last year was most 
marked in Pennsylvania. That State réports 3,488,731 tons 
against 3,968,779 tons in the preceding twelve months, Ohio 
saw a decrease to 1,588,124 tons from 1,679,237 tons ; Illinois 
to 1,115,371 tons from 1,211,246 tons; and other States to 
692,344 tons from 727,092 tons. In the matter of rails 
Pennsylvania's production fell to 1,195,255 tons from 1,294 807 
tons; while other States—including Ohio and Illinois. 
increased to 1,166,666 tons from 1,015,960 tons. It may be 
interesting as showing the strides made in recent years jn 
steel manufacture in other centres to observe that in 1897 
Pennsylvania produced 1,024,386 tons of rails, and all other 
States 590,013 tons, the increase since that year being 170,969 
tons in the case of the former and 576,653 tons in the case of 
the latter. In Germany last year 4,364,650 tons of Bessemer 
steel were made, together with 2,145,565 tons of open hearth 
steel and 135,654 tons of steel castings, in all 6,645,869 tons, 
For reasons which are sufficiently well known, even if they 
are not altogether satisfactory, the United Kingdom compares 
badly with both the United States and Germany in this 
matter of Bessemer steel. The British Iron Trade Asgocia- 
tion has just published its figures of the English output for 
last year. The total was 1,745,004 tons against 1,825,074 tons 
for 1899. With the one exception of West Cumberland, all 
the manufacturing districts show a decrease, South Wales 
reporting 439,791 tons against 528,135 tons; Cleveland 
332,499 tons against 351,127 tons; Sheftield and Leeds, 
328,934 tons against 329,886 tons; West Cumberland, 327,450 
tons against 253,490 tons; Lancashire and Cheshire, 174,680 
tons against 214,119 tons; and Scotland, Staffordshire, &c., 
141,650 tons against 148,317 tons. It is pointed out for our 
edification that the maximum for our country was reached 
in 1889, when 2,140,000 tons were manufactured, and that 
last year’s aggregate was smaller than that of any year since 
1895. The make of Bessemer steel rails in 1900 was also 
under the figure of the previous year, but there is a rise as 
compared with 1898, the totals being: 1900, 759,844 tons: 
1899, 838,148 tons; 1898, 751,591 tons. Between 1878 and 
1900 the output of rails was in excess of a million tons in 
only five years, none of which have occurred since 1890. The 
Association states that the largest individual production was 
reached in West Cumberland and Cleveland, and it adds that 
the range of products from Bessemer steel is increasing every 
year, one establishment which produced nearly 200,000 tons 
of ingots, manufacturing twelve descriptions of finished pro. 
ducts therefrom, of which about 60 per cent. was rails. 


DOCKYARD NOTES. 


Iv is rumoured from the Mediterranean that the Canopus 
has turned out rather a failure in the way of speed; her 
boilers—Belleville—being regarded as none too satisfactory. 
There is some talk of the Formidable going out to replace 
her, instead of taking the Majestic’s place in the Channel 
Fleet. 


THE new destroyer Myrmidon has been passed into the 
Navy. She is one of the new four-funnelled type—the 
middle funnels very close together. 


AN Italian fleet is expected at Portsmouth this summer. 


Tue Scilly Isles are to be fortified, and a detachment of 
Garrison Artillery has gone thither from Plymouth. This 
isa good move; in war the uses of these islands should be 
many and great. All the same, that particular body of critics 
known as the “ blue water " school will probably raise some 
kind of protest against the fortifications. It is a pity; for 
very little thought is necessary to see that a fleet's S are 
analogous to any army’s train—in fine, the essential thing. 


Last week a torpedo boat attack was made on Portsmouth, 
and one or possibly two boats got in undetected. The final 
attack did not take place till between three and four in the 
morning, so there was a deal more realism than is usual on 
these occasions. Naval men, who represent the attack, have 
before now asserted that the soldiers know the time to expect 
them, while, of course, it is unavoidable that they should 
know the night. As we have so often pointed out, these 
attacks are only useful as drill. A solitary boat would have 
no chance of getting in; a flotilla, though 90 per cent. might 
fetch up on Southsea beach, would get some units past the 
guns—unless there was a boom. In war there would be « 
boom. It is claimed by the Navy over last week’s attack 
that search-lights were burned that, according to the scheme, 
should not have been used. 


A NEW armour plate by some special process invented by 
Messrs. Vickers-Maxim, so we hear, has been tested at 
Whale Island. As to what the process may be we are 
ignorant; but we do know that so far 6in. projectiles that 
ought to have made an impression on it have failed to do so. 
They simply “ danced off,” according to all accounts. 


Ir is said that Elswick has offered to supply a gun free for 
experiments by the Greeks. A German firm has made a 
similar offer, coupled with another offer to build a cruiser for 
Greece on quite a new design. Current designs should, we 
fancy, be sufficient for Greece in view of what history records 
as to the war value of her navy; however, an entirely new 
design may conjure up visions. Unkind people suggest that 
a design to go stern first would suit Greece as well as any- 
thing. We do not know whether the cruiser of entirely new 
design is to be by way of a gratis “‘ trade sample;”’ but, if 
so, the new departure promises to be interesting. 


Tue Austrian battleships II. and III. of the Habsburg 
class have been named Arpad and Babenberg. 


Norway has ordered a 120-ton submarine of the Holland 
type. Admiral Borresen, the Norwegian Minister of Marine, 
is a great believer in these craft, according to one or two 
recent speeches. He is perhaps the only naval officer of his 
rank who does—so some interesting developments may 
occur. However, if the Stdrfish-experiments at Portsmouth 
come to anything at all, the days of the submarine would 
—, likely to be curtailed very unpleasantly for the folk 
inside. 


Tue new Japanese destroyers, of which two are building 
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at Yarrow’s, two at Thornycroft’s, and four duplicates in | 


have been named as follows :—Yarrow boats, Akatsuki | 


Thornycroft boats, Asashio and Shirakuma; | 
the Yokosuka four, Asagiri, Harusame, Hayatori, and | 
Murasame. 


ue 3400 tons cruisers building in Japan are improved | 
Suma’s. They have been named Niitara and Tsushima. | 
The armament consists of Gin. and 3in. guns. Everything | 
in connection with them, including the guns, will be of | 
Japanese manufacture. | 


Tuy Russian battleship Imperator Alexander III. is to be 
launched at the Baltic Works on May 28th. She is the first | 
of the Borodino type. Her place on the slip will be taken 
by the Kniaz Suvaroffi—a sister. The armour for these ships 
is being made in America—not in Russia, as was at first | 
intended. The type has already been described in THE | 
ENGINEER, 


Tue Russian 25-knot cruiser Novik is nearly ready for her | 
trials, which will be watched with verygreat interest. There | 
is a report that, instead of six 4-7in., she will be armed with | 
six 6in. We do not know if this is true; but it would seem | 
wiser to mount twelve 3in. This would be a far wiser re- | 
distribution of armament. Swift vessels of this sort will be | 
far too valuable to waste in fighting third-class cruisers, and | 
there is no object in giving them an armament that will | 
tempt them to try it. 


THE PHYSICAL AND CHEMICAL EFFECT OF | 
ARTIFICIAL ILLUMINANTS. | 


A LenecTHY article, entitled “The Hygienic Value of | 
Acetylene,” by Herr Neuberg, of Charlottenburg, has recent 
been published in a German periodical. After going with | 
extraordinary minuteness into the laws governing and the | 
phenomena accompanying the combustion of gases, the | 
author sums up his conclusions respecting the value of 
acetylene in = with other artificial illuminants in | 
tabular form. This table we reproduce herewith, modifying 


st appears to be the general feeling of those who have had 
experience in teaching chemistry to engineering students, that it 
is useless to attempt very much in the small amount of time which 
can be allotted to the subject in the regular curriculum ; it is 
evidently felt, however, that a student who wishes to attain to any 
considerable proficiency in the subject should be encouraged to 
join certain additional courses which are included in yee oc 
chemical curriculum. Probably all that can be expected of the 
average engineering student is that he shall become generally con- 
versant, during his college course, with chemical language, with 
chemical principles and laws, and with the chemical nature of the 
materials with which he has to deal; and that he should obtain 
such an insight into chemical analysis as to be able to confer with 
the trained chemist, and to understand the meaning of a general 
statement of the results of chemical analysis bearing on metals, 
alloys, fuel, lubricants, cements, and other materials which are 
frequently used by the engineer. 

In order to illustrate some of the advantages which engineers 
have derived from chemical coadjutors, one or two instances may 
be selected from different fields of engineering activity and enter- 
prise. 

Constructive materials—cheap steel_—In the matter of supplying 
the engineer with suitable constructive materials, the most striking 
case is that of the introduction of cheap steel of varying qualities 
in substitution for costly steel and other Jess suitable forms of iron. 
The original production of Bessemer steel from the pure Swedish 
cast iron was undoubtedly suggested by accurate chemical analyses 
which showed the relative chemical composition of cast iron, 
——e iron, and steel. The process owed its original suggestion, 
as well as its salvation from failure, to the chemical knowledge 
which was supplied to those who were interested in the procedure. 
But it further owed the extension of its application to all the com- 


| monest, cheapest, and most abundant kinds of impure English 


cast iron to the further utilisation of chemical knowledge and 
suggestion. For Messrs, Thomas and Gilchrist proved that the 
British pig irons could be converted into good steel if they were 
treated by the Bessemer process in the presence of basic substances 
such as lime and magnesia, since under these circumstances their 
phosphorus was eliminated. At the present time the metallurgical 
chemist and the chemical metallurgist are engaged in furnishing 
metals and alloys, new to commerce, which can rank in impo: 
with cheap steel, only in a somewhat minor degree; and the 
engineer in every department of his activity is now continually 
having placed at his disposal alloys which are more suitable for his 
various designs than any which he has hitherto employed. 

Gas making and gasworks.—It is scarcely necessary to point out 


| Percentage of total Large calories evolved Water | Carbon dioxide evolved | Air consumed 
| energy = evolved per per | per 
Variety of illuminant. } manifested as candle-hour. } — candle-hour. candle-hour. 
our. 
| Light. | Heat. | Total. | Radiant. | Grammes. | Cubic feet. | Grammes. | Cubic feet. | Grammes. 
} | 

Acetylene — | | 
Duplex burner... .. 9.96 | an it 0-98 0-36 0-081 1-74 0-18 6-84 
6-88 0-95 0-38 0-029 1-61 0-17 6-31 

Coal gas— | j 
Flat flame .. 0-35 «6| 99-65 | 87-72 26 17-90 | 0-86 20-26 1-62 59-4 
Arga 5-59 6-05 | 0-14 7-72 1-60 58-4 
Incandescent 0-75 99-25 9-30 1-2—1-9 0-88 } 0-02 1-05 0-40 14-6 

Electricity — | | 

Petroleum oil— | | | 
Luminous .. _ | = 86-14 9-21 4-44 0-19 10-96 1-4 50-9 
Incandescent .. .. | 15-00 0-5 18-0 

Alcohol, incandescent -- | | 9-19 0-35 12-7 

Parafin candle .. .. 0-44 | 99-56 | 66-80 9-44 8-00 0-35 19-56 _ _ 


it throughout to suit English standards. Neuberg’s figures 
are all given in Hefner units of light, and we have recalcu- 
lated them according to the ratio of one Hefner unit to 
1:14 English standard candle. The seventh and ninth 
columns, showing the carbon dioxide evolved and the air | 
consumed in cubic feet, have been interpolated into the | 
author's own table; but the figures recorded must be taken 
as close approximations only. 


THE “JAMES FORREST” LECTURE. | 


CHEMISTRY IN ITS RELATIONS TO ENGINEERING.” | 
By Professor FRANK CLoweEs, D.Sc. Lond. 
1 aM invited to speak to-night of the relations to angitenning in | 
its broadest sense, of the science of chemistry—a science to which 
! have thus far devoted my life and energy. Accepting the broad | 
definition of the engineer as one whose function it is to utilise the | 
forces of Nature in the interests of mankind, it will at once be | 
manifest that of the several natural forces of which he has to take 
ae the chemical force will be the one with whose action 
ucts the engineer is perhaps most constantly brought into | 


——s schools of the metropolis, with the view of studying | 
an 
the prospect of giving the present lecture, I have had the further 


made compulsory, if possible. | 

chemistr 
tion ood. 


chemical training being 


a 
oc 
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ah See at the Institution of Civil Engineers, April 25th. 


| results of chemical analysis. 
| that when any process of treatment has been established on the 


| ment, if they proceed without f 


the absolute necessity of chemical knowledge and chemical advice 
to the gas —— The engineer who designs and superintends 
in use the plant for making the various forms of gaseous fuel 


| which are required for heating and lighting purposes, requires to 


keep abreast of chemical progress in these departments, and he 
will be seriously handicapped if he endeavours to proceed unaided 
and unadvii by the chemist, and if bis products are not 
ones bjected to chemical examination. 

Waterworks and water supply.—The design and construction of 
waterworks is pre-eminently an engineering undertaking, and 
includes not only the provision of suitable borings, conduits, 
storage reservoirs, and pumping stations, but also of suitable and 
satisfactory filter beds when necessary. But here, again, if the 
health requirements of the consumers of the water supply are 
to be proper! dered, the chemist must determine the 
character of the water source from which the supply is to be 
derived. He must also constantly examine the water as it is 
supplied to consumers in order to ascertain whether its bacterio- 
logical condition is satisfactory. 

Sewage treatment and purification.—There is another direction in 
which the constant relation of chemistry to engineering, and 


| in which the association of the chemist with the engineer must be 
| maintained if success is to be secured and expensive failures are to 


be avoided. Neither the engineer nor the chemist, alone and un- 


| aided, is the proper person to deal with the disposal of the sewage 


of our towns. In the final — of designing and constructing and 
maintaining the necessary works on the large scale, as well as in 
the construction of works on the earlier experimental scale, the 
engineer undoubtedly finds his necessary and natural sphere. But 


n | itmust be remembered that the processes by which the purification of 


town sewage has been accomplished, and has been from time to time 


| improved, have invariably been evolved, directly or indirectly, by 


d on chemical investigation, checked by the 


the chemist, and dep 
It should further be borne in mind 


large scale, the results of its working, as in the parallel cases of 


| gasworks and waterworks, must be constantly checked by chemical 


examination of the products. 

The tendency of those in charge of any process of sewage treat- 
uent information from and con- 
sultation with the chemist, is to satisfied with an effluent dis- 
charge which is apparently, but not really, of a satisfactory charac- 
ter. When the clear but impure effluent leads to nuisance, the 
temptation is to proceed to the erection of large and costly plant, 
either for the improvement of the existing process or for the appli- 
cation of some newer method of treatment. This expenditure may 
be undertaken before the additional plant or the newer method 
has been tried on a small scale and thoroughly tested under the 
supervision of the chemist. The expenditure thus incurred may 
poate | lead to no good result, and the new venture may prove 
to be a failure as far as good results of purification are concerned. 
In the development on the large scale of ascheme of sewage treat- 
ment, which shall be suitable for any particular centre, the engi- 
neer finds one of his most valued and important spheres, but he 
should undoubtedly associate himself with a chemical adviser in 
the early experimental stage of testing the suitability of the pro- 
cess ; and after thescheme is in operation on the large scale he 


| should secure the advantage of the co-operation of the chemist in 
| constantly examining the true character of the effluent which is 


being produced, and in ascertaining its effect upon the watercourse 
into achich it is being discharged. 

In no application of chemical and engineering principles is the 
co-operation of chemist and engineer more n for the attain- 
ment of success than in securing the suitable purification of our 
town sewage. Such co-operation has enabled London, Manchester, 
and other large centres of population in recent years to carry out 
on an experimental scale most important trials of the natural or 
bacterial treatment of sewage, and has led to reports on this 


_ method being published which will probably become classical, 


This experimental work has led to considerable and valuable 
development and improvement of the bacterial method. There is 
now no doubt that this process can inexpensively dispose of a large 
porgestion of the putrescible sediment or sewage sludge, and can 
render the effluent not only non-pvtrescible and suitable for main- 
taining the life of fish, but even pure if necessary. The process is 
therefore destined to effect great reforms in our sewage-disposal 
problem, and considerable improvements in the condition of our 
watercourses. 

If the engineer co-operates with the chemist and physiologist by 
first and Grasping these recent facts 4 
ment and then devising and pting suitable plant for applying 
them on the large scale to our town sewage, he will be fulfilling his 
true function and will be applying the forces of Nature to the 
advantage of mankind. Manchester at present leads the van in 
this important movement, since it is constructing bacteria tanks 
and beds on the large scale ; London, Leeds, and many other centres 
are feeling their way ; and the speed with which the system is gen- 
erally adopted will naturally be largely affected by the interest 
taken by our sanitary authorities in adopting the best methods of 
sewage purification. By the long and patient experimental inves 
tigation of this natural process of treatment results have now been 
obtained which admit of extended application, and the time has 
arrived when chemist and engineer may advantageously co-operate 
in carrying out natural schemes of sewage purification on larger and 


— scales, 
tection and estimation of inflammuble gas and vapour in air.— 
Reference may be made, in conclusion, to one more instance in 
which the engineer has rendered it possible for chemical experi- 
ments to receive a useful and wide application, and in mentioning 
this illustration I am glad to have the opportunity of making 
acknowledgment before an association of engineers of the advan- 
tage which I have personally derived from the co-operation of 
friends, 

uch of my life has been spent in the Midlands, and in the 
immediate neighbourhood of large collieries, As a chemist 1 
naturally felt much interest in the application of the safety lamp 
of our great English chemist, Sir Humphrey Davy, to the pu 
of lighting and gas-testing in our coal mines. Living as I did 
near the collieries, I had facilities for learning the experience of 
those who constantly used this lamp, and was also able to make 
my own observations and experiments on the lamp, both in its 
original and in its improved forms. 

What especially interested me was the application of this lamp 
to the detection of inflammable gas or fire-damp in the air of the 
mine. The gas was psy and is still, detected by its power 
of causing a conical pale flame to appear over the reduced and 
almost non-luminous flame of the lamp. This is known as the 
‘‘flame-cap” indication of gas. It was observed and regularly 
utilised even before safety lamps were employed for lighting the 
pits. The candle wick was cut short, and the direct light of the 
small flame was screened from the eye by the hand when the pale 
flame-cap was being looked for. 

It has always appeared to me that this, the original method 
employed in the coal mine for detecting gas, was a more 
ready and practical means than any of those which depend upon 
other principles. I have long wished to improve this test, and 
to makeit moredelicateand practical. I wished especially to render 
it available for measuring the percentage of gas present in the air, 
in order to learn how near the mixture is to its flaming or exploding 
point. Experiments directed towards this object showed that the 
flame of burning hydrogen gas was peculiarly suitable, on account 
of its non-luminous character and its very high temperature, for 
producing large and visible flame-caps. And it was found possible 
to introduce such a flame into an ordinary safety lamp, and to use 
it alternatively with the oil flame. This was effected > attaching 
a small light cylinder of compressed hydrogen to the lamp. 
The oil-flame could then be employed in the lamp in the ordinary 
way for illuminating purposes, and the hydrogen flame could be 
substituted for the oil-flame in a few seconds without opening the 
a ag could be employed for testing for gas by the flame-cap 
me’ 


It was found possible not only to detect as small a proportion of 
fire-damp as 0°25 per cent. in the air by this means, but also to 
measure the proportion of gas present until it reached the explosive 
proportion. The measurement was secured by setting the hydrogen 
flame to a standard height and then noting the height of the flame- 
cap by means of a properly-constructed scale fixed inside the lamp. 

neidentally it was found that the hydrogen flame could with 
advantage be burnt within the mr in order to prevent loss of the 
flame in passing through parts of the mine containing atmuspheres 
which would extinguish the oil-flame. The hydrogen flame 
requires but little oxygen to maintain its combustion, and there- 
fore remains burning under such circumstances, and re-kindles the 
extinguished oil-wick as soon as a better atmosphere is reached. 
The hydrogen flame was also found to resist, far more successfully 
than the oil-flame can do, extinction b dden shock or mechani- 
cal means, This combined oil and i drogen lamp has proved 
itself of use to mining engineers. 

In the early stage of experimental work in this direction Dr. 
Boverton Redwood approached me with the idea of applying the 
hydrogen flame-cap test’ to the detection and measurement of 
petroleum vapour in the air. By designing a suitable form of 
apparatus, the process of testing by theans of the hydrogen flame 
was made perfectly satisfactory, and it has now disp e 
methods which were formerly in use for detecting petroleum vapour. 

I may say at once that while a long series of laboratory experi- 
ments and measur ts were ry, in order to establish the 
practicability of this method of detecting and measuring inflam- 
mable gas and vapour in air, the perfecting of the apparatus in a 
practical form was due to the a suggestions made by 
friendly members of the firms of Messrs. Manlove and Alliott, of 
Nottingham, and of Messrs. W. J. Fraser and Co., of London. 
Without the co-operation of these gentlemen I cannot but feel 
that my own labours would have lacked their final success, 

Conclusion.—In concluding this address, I feel that I have only 
been able to touch in barest outline upon what is really a very 
large and important subject, and one in which the public welfare 
is deeply concerned. It is true that as knowledge advances, it 
becomes increasingly difficult for the engineer or the chemist to 
learn much of any department of knowledge except that which 
most nearly concerns him. But this fact renders it the more 
necessary, in the interest of progress and success, that the members 
of these two important professions should heartily co-operate, and 
should place at each other’s disposal the knowledge and advice 
which each may be able to offer. Such co-operation of the — 
neer with those who have —— devoted themselves to the 
various natural sciences will help this country to maintain that 
glorious prestige amongst the nations which the noble labours of 
a long succession of great engineers have conferred upon it, 


GerMaAN In East Arrica.—The Bill providing for the 
construction of a railway between Dar es Salaam and Mrogoro, in 
German East Africa, by a syndicate of banks came before the 
Reichstag to-day for the debate on the first reading. According 
to the Times, it is proposed to ratify the agreement concluded on 
March Ist between the German Government on the one hand, and 
the Deutsche Bank and the Disconto Gesellschaft on the other. 
The banking firms in question bind themselves to establish a com- 
pany for the construction of the East African Railway with a fully- 
paid-up capital of 24,000,000 marks—£1,200,000—on condition of 
receiving the requisite concession before June 30th, 1901. This 
capital, on which the Government guarantees an interest of 3 per ~ 
cent., will consist of 240,000 shares of 100 marks each, and will be 
amortised in eighty-seven years. The holders of the shares which 
are amortised each year will receive 120 marks for every share of 
the nominal value of 100 marks. The annual sum to be paid by 
the Government in interest and amortisation is fixed at 
815,113°44 marks, or nearly3*4 per cent, of the capital. 


| 
relation. 
It fell to my lot some years ago, as principal of one of our large 
provincial colleges, to assist in organising a new department of 
engineering instruction, and it was necessary to visit some of the 
| 
} advantage of conferring with the teachers of several representative 
t educational institutions which train engineering students. 
p The general opinion, as far as it may be gathered from the 
ag information furnished by these various educational institutions, 
: seems to be somewhat as follows :—First, the study of chemistry, 
3 both theoretical and experimenta he engineerin student “| 
chemistry, while a small minority feel that they must be conten 
e for the present to recommend the study without making it com- 
; pulsory, Secondly, regret is-generally expressed that the engi- 
5 neering curriculum is too full to permit of a much more satisfactory 
a insisted upon. Thirdly, especial stress is 
: aid on the value of experimental work in the chemical laboratory. | 
k Fourthly, the general curriculum should include:—The experi- 
Ee mental demonstration of general chemical laws and principles, as 
illustrated by a study of some of the more common elements and 
compounds, The chemical nature of pure and natural water ; the 
: relation of hard water to the waste of soap and to the production | 
A of boiler scale, and the explanation of softening processes. The | 
chemical nature of air, and of the changes which are produced in 
it by breathing and by combustion.’ The composition of fuel— | 
gaseous, liquid, and solid. The chemical study of combustion in 
air, both complete and incom 
formed ; a similar study of the common explosives and their pro- y 
ducts, The general principles of thermo-chemistry and of 
calorimetry. The general methods employed in smelting metal 
ores, and in making alloys. Simple qualitative and quantitative | 
analysis, including an experience sufficient to enable the student 
to understand the eth: of the analyses of natural water, of | 
Sewage and sewage effluent, of fuel, of flue gases, of lubricating | 
oils, of cement, bricks, and building stones, and of iron, steel, and 
the common alloys. | 
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STEEL TRESTLE AND STORAGE POCKETS FOR 
COKE OVENS, 

Tue trestle work illustrated on page 426 was built 
for the purpose of conveying cars loaded with coal 
from large storage bins on a whart to four distributing 
pockets adjacent to the coke ovens of the New England 
Gas and Coke Company, The coal is brought by boat 
up the Mystic River to the company’s wharf. It is 
then taken from the vessel by means of hoisting towers and 
discharged into the large wharf bin. This bin in turn 
discharges the coal into small cars running on three tracks 
beneath the bin. The cars are then drawn by an endless 
cable up the sloping trestle work, and the coal emptied 
into the oven pockets. At the wharf end the trestle, of 
course, starts from the ground level and ascends to a height 
of 82ft. at the oven pockets. The total load to be carried, 
including the weight both of car and coal, does not exceed 
five tons for each car. As the cars are about 10ft. in length, 
this live load would be equivalent to 1000 1b. per lineal foot 
of track. And while there would seldom be more than one 
car on the span at one time, it was thought best by Mr. 
Tyrrell, the designer, to proportion the structure for a uniform 
live load of 1000 1b. over the entire span. 

The situation of the buildings, tracks and street, fixed the 
position and number of towers toa great extent. The trestle 
carries a single line of railroad only, and has cross-ties rest- 
ing directly on the top chord of the trusses. Parallel chords 
with sub-divided upper panels were selected as the most 
convenient and economical form of truss. For the sake of 
appearance, a uniform depth of 8ft. 
6in. was taken for all the spans ex- 


The roof is provided with small hoppers about 12ft. apart, 
through which the coal is discharged into the bin from the 
hoisting towers. 

As has already been stated, the plant is provided with four 
small bins containing 2000 tons of coal each, conveniently 
placed to supply coal to the ovens. These pockets are 35ft. 
wide, 80ft. long, and 72ft. high at the sides to the eaves. As 
the trestle work passes over the tops of these pockets, the 
total height from ground to rail is about 82ft. The pockets 
have a sloping roof, covered with corrugated iron, and the 
track enters and leaves it through dormer windows in the 
roof. The towers are plank lined throughout. Each one con- 


tains 510,000 lb. of steel, which is equivalent to 255 Ib. for | 


every ton of coal stored. 


THE BAGDAD RAILWAY. 


In the early part of August, 1900, there was an interchange 
| of despatches between the German Emperor and the Sultan 
| Abdul Hamid concerning the eventual direction to be taken 
| by the projected Bagdad Railway, and this immense under- 
| taking has already entered on the first stages of its accom- 
| plishment. A German committee of construction has 
| inspected the various sections that have already been many 
| times triangulated and surveyed, and the final direction to be 
| taken by this international line of railway has been settled. 

The striking importance of the projected railway, both 
from a political and civilising aspect, attracted long ago the 


restoration of the overland route across Asia Minor to India 
by reviving to new life the old Persian “ Kings’ highroads " 
by the introduction of railways, and the projec Bagdad 
Railway will really follow the route taken by these roads of 
antiquity. 

The opening out of Asia Minor will bring about a re-olu- 
tion in the markets of the world. At this momené the 
Anatolian railways export 250,000 tons of cereals, 100,000 tons 
of rocksalt, and 40,000 tons of wool; in return they import 
9500 tons of iron and manufactured goods from Germany, 
6000 tons of petroleum from Russia, and 4500 tons of 
Austrian sugar. Turkey’s exports in breadstufis are simply 
a bagatelle compared with its real and undeveloped powers 
' of production. Of all corn-producing countries Turkey has 

perhaps the greatest chance of coming to the front, and 
thereby competing with the United Statesin supplying Europe. 
This prospect holds good also with regard to the production 
of Turkish cotton. In this respect Germany is especially 
interested, seeing that it now pays £1,500,000 yearly for im- 
ported raw cotton, and is always liable to have its supplies 


cut off, as was the case during the American Civil War of 
1861-62. These prospects have a very enticing sound, yet 
| they can scarcely be made the basis for an undertaking which 
| will involve an expenditure of £17,500,000, when it is remem- 
| bered that the entire population of the district in question 
| stands so greatly in need of the simplest forms of modern 
| civilisation. Herr Schneider is equally optimistic in com- 
| paring the naphtha deposits of Babylonia with those of the 
| United States and Russia, although he knows full well that 
| the naphtha beds in Asia Minor have neither been explored 


arose of working the naphtha deposits 


cepting very short ones, under, say, 
35ft. in length. 

The towers are built with a single Ks 
angle for each leg, and have a batter nS, 
of lin. per foot crosswise of the 
trestle, and jin. per foot lengthwise. 
On account of the great height above 
the ground the wind stresses in the 
towers are very large. In the 
opinion of the engineer it did not 
seem wise to provide sufficient metal 
in these towers to withstand the 
combined effect of all possible com- 
binations of stress. They were, there- 
fore, proportioned for the following 
combinations :— 

Ib. per in. 

1. Maximum dead and live load, 

with no wind, compressed .. 8000 

2. Maximum dead and live load, 

with no wind, andtractionload 12,000 
8. Maximum dead and live load 
and 20lb. wind.. .. .. .. 12,000 

4. Dead load and 401b. wind .. 10,000 

The above compression units were, 
of course, reduced by Gordan’s 
formula. 

The traction stresses also are 
considerable, and are provided for. 
A uniform width of 6ft. centre to 
centre of trusses was adopted, this 
being one-twentieth of the longest 
or 140ft. span. Stiff bracing is 
used throughout both the spans and 
towers, and in the case of the towers, 
the batter being small, it was not 
found necessary to bend either angle 
bars or plates. An estimate of 
quantities is given below. 

This work was built in 1898 by 
the Boston Bridge Works, from designs 
and plans by Mr. Tyrrell, acting as 
the company’sengineer. It has been 
standing now for upwards of two 
years, and is said by the owners to 
be a rigid and altogether very satis- 
factory construction. The total cost 
of this trestle, including spans and 
towers, without track or foundations, 
was 11,500,00 dols. 

The main coal bin, placed on the 
wharf, bas a capacity of 6000 tons. 
Its dimensions are 28}ft. wide, 16ft. 
high, and 432ft.long. ‘The bin proper 
stands on a framework of beams and 
columns, leaving a clear headway of 
14ft. underneath for the passage of 
cars. It is provided with four steel 


with a view to procuring a supply of 
liquid fuel, then it may be claimed 
that Asia Minor, unlike Russia, does 
not possess the factories, railways, 
and steamers which, by their con- 
sumption of naphtha as fuel, would 
result in the oil fetching a very high 
price. 

2 The Russian Press has viewed this 
German project with ill-disguised 
alarm, for this activity on the part 
of Germany has forestalled the slow 
and sure designs of Russia with 
regard to Asia Minor. It is, there- 
fore, not surprising that the Russian 
Press should predict a rude awaken- 
ing for Germany in its endeavour to 
“‘make its way inch by inch through 
the never-ending thick wall of indo- 
lence, slothfulness, and stupidity 
which Turkish rule has raised in a 
land which formerly was so flourish- 
ing.” At the same time, Russian 
experts admit that the Bagdad Rail- 
way will occupy an important posi- 
tion among the great railways of the 
world, if by its means a portion of 
the through communication with 
India can be included in “ the Russo- 
Persian railway combination.” This 
suggestion on Russia's part clearly 
amounts to an offer to accept the 
inevitable on condition that Germany 
will agree to place a section of this 
new overland route to India under 
Russian control. This, of course, is 
a roundabout way of trying to para- 
lyse the immense advantage that 
must in time accrue to Great Britain 
so soon as the Bagdad Railway shall 
have shortened still more the over- 
land journey between London and 
Bombay. This development of Ger- 
man enterprise in Asia Minor comes 
at a most inopportune moment for 
Russia. The eenciat condition of 
the latter country is not such as to 
permit the Imperial authorities to 
— their project of opening up 

ersia by a network of railways 
which, being connected with the 
Trans-Caucasus Railway, would carry 
Russian influence into the heart of 
the Shah’s kingdom, and give Russia 
that long desired window on the 
Indian Ocean.” Nevertheless, a 
pro} was recently made in the 
Russian Press that the Trans-Cauca- 


nor estimated. Even if the question 


hoisting towers, which travel up and 
down the length of the bin, suiting 
their position to the hatchways of the 
vessel. 

The bin is lined on the inside with planks, held in position 
by 12in. I beam studs 4ft. apart. The sloping hopper sides 
are formed of plank and timber also. Roof trusses with a 
3in. pitch are placed 12ft. apart, and carry the channel iron 
purlins. The covering of the roof is corrugated iron. The 
quantities of material used in the construction of the bin 
are given in the following table :— 


Steelframe .. .. .. 942,000 Ib, 

One hundred hoppers... 39,000 Ib. 

One hundred hopper gates 17,000 Ib. 
Corrugated iron... .. .. 14,500 square feet. 
Spruce lumber 17,300ft. B.M. 


The total weight of steel corresponds to 166 lb. for every 
ton of coal stored. This is equal to 84 Ib. of steel for every 
cubic foot of contents. 


4 towers 82ft. high at 10,400 Ib. = 41,600 Ib. 
S0ft. 6,500 1b. = 13,000 Ib. 
 8,5001b. = 8,500 Ib. 
2lft. ,,  1,0101b. = 2,020 1b. 
2 55 27ft. ” 2,150 Ib. = 4,300 Ib. 
38ft. ,,  4,0001b. = 8,000 Ib. 
2 4, 62ft. ,, 7,000 1b. = 14,000 Ib. 
68ft. 4, 8.000 ]b. = 16,000 Ib. 
1 56ft. ,,  8,0001b. = 8,000 Ib. 
3lft. ,,  8,0001b. = 3,000 Ib. 
2ift. ,,  1,0001b. = 1,000 Ib. 
4spans .. S3ft. ,, 8,000 Ib. = 32,000 Ib. 
67ft. ,,  6,900]b. = 41,400 lb. 
68ft. 4, 7,000 Ib. = 42,000 Ib. 
100ft. ,,  15,2001b. = 30,400 Ib. 
118ft. 20,000 Ib. = 40,000 Ib. 
140ft. ,, 29,760 lb. = 59,520 Ib. 
12 spans bracing .. 67ft. long at 1,208 Ib. = 15,360 Ib. 
100ft. ,,  2,2601b. = 4,520 Ib. 
2 140ft. ,, 4,8801b. = 9,760 Ib. 
118ft. 8,200 Ib. = 7,000 Ib. 
Sway frames .. 7,000 Ib. 
Total weigh 403,880 Ib. 


COAL AND COKE CONVEYORS 


| attention of the whole civilised world. Unfortunately, it has 


review of the mass of literature dealing with the region of 
Asia Minor. But German thoroughness has risen to the 
occasion, and this want has been supplied by the publication 
by Herr Siegmund Schneider of a work entitled ‘‘ The 
German Bagdad Railway and the Projected Bridging of the 
Bosphorus: Their Importance to International Trade and 
Intercourse.” Herr Schneider has examined thoroughly 
both German and foreign literature dealing with the subject. 
He lives in Turkey, and is able to depict the state of affairs 
in the East from his own observation. It is quite impossible 
to deal at length with this most interesting work, and we 
must confine ourselves to referring to the commercial and 
political aspects involved in the construction of the railway. 
The Bagdad Railway will be a variant of the primeval 
trade routes that led to the Indies. Far back in the begin- 
nings of history the ‘Kings’ Road” led from Susa and 
| Sardes across almost the whole of Asia Minor. This artificial 
road, laid down by Persian satraps, formed for fifteen centuries 
the connecting link between Europe and the Indies. It was 
only when the civilisation of this link in the intercourse between 
_ two continents came to nought, as the result of great historical 
| catastrophes, that the commercial intercourse forsook its 
| high roads, and the nations of the* Western world then began 
| to trade by sea with the East Indies. For three centuries 
| the route mapped out by Vasco de Gamas to the Indies was 
followed, until the rovte thither was changed for the third 
time when Lesseps dug the Suez Canal. Now, thirty years 
after the completion of that great work, a new direction bids 
fair to be given to international commerce by the realisation 
of a project which has been entertained for the last seventy 
years. Even in 1838 Von Moltke advocated resuming the 


| 


| not been possible hitherto to study at all deeply the various | 
conflicting interests, owing to the absence of a suitable | 


sus Railway should be extended from 
Tiflis in a south-west direction and 
across Armenia, with a view to 
“tapping” the German Bagdad Railway at Diarbekr. 
The chief feature of the Bagdad Railway is the fact that 
its construction will create a German “ sphere of influence" 
in Asia Minor, for German settlers are bound to flock into 
that region in obedience to the desire expressed by the 
yerman Emperor during his tour in Palestine, that his 
subjects will set an example of activity to the Mahom- 
medans, and thereby assist in awakening Asia Minor to a 
new life. Thus, the prosaic locomotive whistle is destined 
to echo through the desert places of the cradle of the 
human race, and to awaken the land from its sleep of 
centuries. 


THe Nationa PuysicaL Laporatory.—We learn that this 
Institution is ies some A, . The buildings will be in the 

rounds of Bushey House, eddington. Several appointments will 
* made atanearly date, including a superintendent of the engineer- 
ing department, at a salary of £400 a year, and assistants in the 
physics department at salaries of to £250 per year. The 
scale of pay is certainly not extravagant. It is, however, possible 
that the duties will be light. 

Tue Ratway Civs,—The April meeting of the London centre 
of the Railway Club was held at the Memorial Hall, Farringdon- 
street, E.C., on Thursday, the 11th inst., the chair being taken by 
Mr. J. F. Gairns, at 7.30 p.m. Mr. G. F. Tyas had been announced 
as the lecturer for the evening, but was prevented from fulfilling 
his promise. Mr. A. J. Chisholm, however, at very short notice 
took his place, and gave a very interesting account of the unusual 
features of some of the railways he had come across during his 
extensive wanderings all over the railways of the British isles. He 
dealt also at considerable length with the Irish lines, of which he 
has made a study. The lecture was instructive, and was appre- 
ciated. The next meeting will be on Thursday, May 2nd, at the 
Memorial Hall, commencing at 7.30 p.m., when Mr. H. W. Bardsley 


will read a paper on ‘The Smaller Railways of the United 
Kingdom.’ 
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| evaporation from and at 212 deg. Fah. shows a difference in | 
water evaporated per pound of megass used of ‘37 lb. in 
| favour of Lyall’s patent—a result equal to a saving of 11°4| 
| per cent. of fuel used. 


A MODERN SUGAR FACTORY BOILER. BORING MILL. 
‘a boilers used for the generation of the steam in sugar 


factories vary largely in type, and even in the same factory 7 Poe 
there are instances of half a dozen boilers alongside each | The engineer in his report says that the megass used was | -ompleted by John Hetherington and Sons, Limited, of Man- 


other, all of different design, possibly on account of their of very poor quality, having been stored for some time, anc | chester. It has a table 16ft. in diameter, and will tak 
being purchased peel Neoatts, but also in a great | Was extremely dry. The relative value compared to fair ‘up to 18ft. across. In general appearance it does a 
measure due to the management finding the boilers in use | average steam coal probably did not exceed 1 to 3, though for | materially from the now generally accepted design for this 
unsatisfactory, and glad to get the opportunity of procuring | good single crushed megass direct from the mills 1 to 2°5 is _ class of machine. The bed is of the usual box pattern, with 
something else at small cost, with the hope that it might turn , the generally accepted figure. On the basis of 1 to 3 the | two uprights of triangular form accurately keyed and bolted 
out better. The boilers mostly in use, however, in cane- | figures for cost of water evaporated per pound from and at | to it, and tied together at the top by a heavy cross stay. A 
erushing factories are those of the multitubular type, and | 212 deg. would be 11°43 and 10°26 respectively. | circular path, 9ft. diameter by 12}in. wide, is machined on 
are preferred on account of their having a large water) Neither boiler was worked at its full power; the Lyall | the top of the bed to receive the table, the face being oiled 
capacity, and thus a provision of heat for the unequal con- | particularly, and this fast, while it does not affect the com- | or lubricated by a number of automatic rollers running in 
sumption of steam which occurs; and they are found to be | parison between the two particular boilers tested, renders the | oil wells. The spindle is of cast iron, firmly bolted to the 
better adapted for the burning of the megass, or crushed | figures given of little value for comparison with other boilers | centre of the ste by turned and fitted bolts. It is 18in 
cane, which is the only fuel used in the most economical and | of the same or of different types, if the latter were worked | diameter at its upper part, where it revolves in an adjustable 
up-to-date factories. | full power. The two tested, however, were working under | bearing 25in. long; the lower end, which is 11}in. diameter, 
One of the chief objections to the ordinary multitubular identical conditions in every way. | runs on an adjustable gun-metal footstep well below the 
boiler is the length of time taken in getting up steam, and They were tested on different days, and doing the same | floor line. This footstep is provided with powerful gearing 
on this account several factories have been going in for | work, which required a pressure of only about 40 1b. per for raising the whole table, so that it may revolve more freely 
water-tube boilers of the “Babcock and Wilcox,” the square inch. The figures as given show a remarkable differ- | for setting work, and so on. The table is driven by a six- 
“Stirling,” or the “Glasgow” types; but these, again, | ence in the weight of water evaporated per hour per square | step cone taking a 5gin. belt, and double, treble, and quad- 
although well adapted for getting up steam rapidly and for | foot of grate surface in favour of the ordinary multitubular ; | ruple gear, giving a total of thirty-six different speeds. The 
high pressures, have not the large water capacity and pro- | but this is easily accounted for by the fact that the work | cross slide is of a stiff section, and can be raised and lowered 
vision of heat which is required for sugar factory work, and | being done, while it necessitated fairly steady firing for the by power. It has two independent tool boxes, the whole being 
they also require a great deal more attention from the native | multitubular, was not nearly sufficient to permit of equal | balanced. The raising and lowering shaft, with its fast and 
stokers, which is by no means easy to obtain, as the steam, if | firing in the other. In other words the multitubular was | loose pulleys, is mounted at the top of the machine. It 
got up rapidly, falls just as rapidly if the stoker does not | working nearer its full power, very considerably, than the | drives the elevating screws through worms and wheels. The 
It is obvious, therefore, that a combination of | Lyall boiler. | tool arms or rams are octagonal, 84in. across the flats; they 
As regards the power obtainable from each, the figures | are carried in swivelling tool boxes, which can be set by a 
| graduated quadrant to any desired angle. The rams are 
| counterbalanced, and are raised or lowered by mariners’ 


THE illustration on page 423 shows a fine boring mill lately 


keep at it. : 
the multitubular and the water-tube boiler, and possessing | _ v ) f 
the best features of both, would be the ideal steam generator | given, for the reason given above, are of little value, but it may 


for a sugar factory ; and Mr. Lyall, of the firm of Anderson | be said roughly that while in former years three multitubular 
| boilers were required to drive two engines, each of 150 indi- 


and Lyall, boilermakers, Govan, near Glasgow, seems to have i ‘ 
| cated horse-power with fairly hard firing, it has now been 


designed a boiler which is giving satisfaction. 
Lyall’s patent boiler has now been supplied to several 
factories, where it has been entirely successful. Where 


FEEO CHECK vaLvE 


| found that two of the Lyall boilers can do the same work | 


| with the greatest ease. 


| wheels, The distance apart of the two bearings for each ram 
| should be noticed. The rams bear on their diagonal sides 
or faces only, thus allowing all wear to be readily taken up. 
| Horizontal, angular, and vertical tool motions are provided. 
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the ordinary multitubular boilers are in use these 
may be altered by adding the water-tube portion only, 
which will increase their power by at least 50 per cent.; the 
actual increase in one case was found to be 100 per cent., each 
boiler when altered doing the work that two had previously 
done under the same conditions. The fire-grate may be 
arranged in any way to suit the fuel burned, that of the step- 
grate type being best suited for the burning of megass. A 
Lyall’s patent combined boiler was supplied to the ‘“‘ Brechin 
Castle ” sugar estate, Trinidad, on which estate the ordinary 
multitubular boilers were in use, and below is a table of results 
of comparative tests for fuel economy, made by the sugar 
estate engineer, between an ordinary 8ft. diameter by 14ft. 
long multitubular boiler and a Lyall’s. The furnaces were 
identical in design, the only difference being that the size 
isin proportion to the size of the boilers. The multitubular 
boiler was fired directly through the tubes, the gases return- 
ing along the sides, and finally along the bottom to the 
chimney. 

The Lyall boiler was fired directly on the front end of the 
water tubes, the gases returning along the sides, then through 
the fire tubes, and finally down on the back part of the water 
tubes, as recommended by the makers. 

Comparative tests of a Lyall patent combined boiler 7ft. 
diameter by 15ft. 4in. long, constructed by Anderson and 
Lyall, and a multitubular boiler 8ft. diameter by 14ft. long 
on Brechin Castle Estate, Trinidad :— 


Lyall boiler. Multi. boiler. 


Duration of test .. Six hours .. Six hours 
Type of furnace Step grate Step grate 
Grate surface .. .. .. 30 sq. ft. 22-5 sa. ft. 

Average steam pressure 40 Ib. Ib. 
Temperature of steam.. .. 289 deg. Fah.. 287 deg. Fah. 
Temperature of feed-water 79 deg. Fah... 80 deg. F: 
Pounds of megass burned .. 9035 Ib. - 9565 Ib. 
Total waterevaporated .. .. .. 29,620 1b 28,215 Ib. 
Total water evaporated from and at 

212deg. Fah, .. .. .. 84,484 Ib . 82,771 Ib. 
Water evaporated per pound of me- 

gass 2-95 Ib, 
Water evaporated per pound of me- 

gass from and at 212 deg. Fah. .. 3-81 Ib .. 8-42 1Tb. 
Water evaporated perhour .. .. 4936 lb, . 4702 Ib. 
Water evaporated per hour from and 

at 212 deg. Fah... .. .. .. .. 5780Ib. 5462 Ib. 
Water evaporated per square foot of 

grate surface per hour .. .. .. 164]b. 209 Ib. 
Water evaporated per square foot of 

grate surface per hour from and at ‘ 

191-3 Ib, 242-5 Ib. 


The above figures show 530 lb. more fuel used and 1405 lb. 


leas water evaporated by the multitubular boiler, and on the 


LYALL’S WATER-TUBE BOILER 


Regarding the economy in fuel and the dryness of the 
steam in this boiler, during a five hours’ trial by Lloyd's 
surveyor, and conducted entirely independently of the makers, 
it was found that the evaporation attained was 12°05 Ib. of 
water from and at 212 deg. Fah., the rate of combustion 
being 18°29 1b. per square foot of grate. The coals used were 
Welsh, and of a calorific value of 14°467 calories, equivalent 
to an evaporation of 14-97 lb. of water from and at 212 deg. 
Fah., and the steam generated was practically dry. 

The tubes in the boiler are straight, and can be got at from 
either end, and seen into and cleaned by means of the doors 
provided for the purpose. The passages are large for the 
current of the gases which are brought in contact with all 
parts of the heating surface before being broken up and 
passing through the fire tubes. There is a perfect circula- 
tion of the water, which prevents deposit on cylindrical shell 
and in tubes, as the deposit is swept off by the continuous 
current of water and carried to bottom of Sasentee space, 
where the water is quiet, when it is blown out through the 
blow-off cock. The boiler is very accessible for cleaning and 
repair both inside and outside, and it may be built in sections, 
— transported, and easily put together by native skilled 

abour. 

None but those who are engaged in sugar-factory work 
know what an amount of hard work and worry is entailed 
in keeping up sufficient steam to enable the factory to do its 
output with the existing type of boiler and where megass only 
is burnt, and it will well repay those in charge at least to 
give it a trial by converting one of their existing multi- 
tubular boilers into a Lyall’s. 


THE INSTITUTE OF SANITARY ENGINEERS.—At a meeting of the 
Election Committee held on the 10thinst., the following were elected 
as associates :—S, L. Bartholomew, Clapham ; C. E. 8. Crawcour, 
Bray, Ireland ; and J. Moore, Whitley. 


LEEDS ASSOCIATION OF ENGINEERS.—The annual meeting for 
the election of officers was held on the 19th inst., when the follow- 
ing wereconstituted the Executive: President, Mr.G. W. Blackburn, 
M.I. Mech. E.; vice-president, Mr. G. R. Goldsack ; ex-president, 
Mr. Joe A. = | committee, Messrs. T. Craister, R. Lupton, 
A. Towler, C. H. Holgate, W. Sheldon, and Sam Thornton ; 
librarian, Mr. J. Scriven ; auditors, Messrs, J. H. Kitson and C, 
Porter ; treasurer, Mr. W. H. Drake ; and secretary, Mr. W. J. 
Dickinson. On assuming the chair, the newly-elected President 
— some encouraging remarks as to the outlook for his term of 
omce;, 


The feeds are continuous and positive, and can be changed 
whilst in motion by means of an indexed hand wheel, 
which gives eight feeds for each one of the thirty-six separate 
speeds. The two heads can be operated quite independently 
of each other from either side of the machine. The total 
floor space occupied by this fine machine is ee 
31ft. by 2ift., an its total weight is 59 tons. The height of 
the table from the floor is about 3ft. 2in., a convenient height 
for adjusting work. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineer: A. J. London, 
to the Achilles. Chief engineer: R. W. Toman, to the Royal 
Arthur, for the Katoomba; L, E. Thumwood, to the Pembroke, 
for the Mohawk. Assistant engineer: J. C. Jenkins, to the 
Defiance, temporary, for T, duties, Engineers: W. H. Crichton, 
to the Achilles, and F. J. Sutton, to the Victory, for the Crane. 


THE AMERICAN RAILWAY ENGINEERING AND MAINTENANCE OF 
Way AssoctaTion.—This Association held its second annual meet- 
ing in March, and bids fair to take high rank among the various 
engineering societies, It is composed of chief and divisional 
engineers, general managers, general and divisional superinten- 
dents, superintendents of line, and railway engineers in charge of 
signalling, bridges, water supply, &c., as well as a number of 
railway engineers in consulting practice. There are at present 
about 350 members. There are fourteen standing or permanent 
committees, which are supposed to take up for consideration 
each year one particular part of the subjects assigned to them, 
and to make a report thereon, giving not merely details of 
individual practice, but presenting the best practice. These com- 
mittees are as follows:—(1) road-bed construction ; (2) permanent 
way, (3) ballasting, (4) rails, (5) sleepers, (6) signals and interlock- 
ing ; (7) fences, signs, and level crossings ; (8) water supply, (9) 
yards and terminals ; (10) bridges, piers, and docks ; (11) stations 
and buildings, (12) masonry ; fi3} reports, records, and accounts ; 
| (14) organisation and rules of the engineering and maintenance of 
| way department. At the recent meeting only one of the com- 
| mittees failed to make a report, and the other thirteen reports 
| were printed for distribution. In future they will be distributed 

in advance of the annual meeting, so as to afford greater oppor- 
tunity for discussion. Some of the reports, however, were sharply 
| criticised, for the reason that they were the work of individual 

members, and it was felt that this was not at all what was wanted. 
| The committees are not desired to present mere statements of facts 
or individual opinions, but are desired to discuss as a committee, 
and then report upon what the committee considers to be the best 
or recommended practice; 


| 
| | 

| 
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RAILWAY MATTERS. 


Tur new railway line in Greece from Calamata in the 
south of the Morea to Tripolis, vid Megalopolis, is now in full 
working order. 

Ir is reported that a proposal is before the Russian 
Minister of Railways for the construction of an electric express 
railway between St. Petersburg and Moscow, a distance of 610 
kiloms. 

THe news from Seoul that the Korean Government 
had decided to borrow from a French syndicate the sum of 
7,000,000 yen for the purpose of constructing the Northern Rail- 
way from Seoul to Wi-ju is confirmed. The interest on the Joan 
will be 54 per cent. 

We learn that Mr. Frederick Back, general manager 
of the Tasmanian Government Railways, has tendered his resigna- 
tion, which has been received with regret. Mr. Back has accepted 
the post of managing director of the Chillagoe Railway and Mines 
Company of Queensland. 


Tue United States Consul at Managua reports that 
Nicaragua has placed an order in New York for 2900 tons of steel 
rails for the branch of the national railway which a German engi- 
neer is constructing. Nicaragua has formerly always purchased 
her rails from Germany or England. 


Tue Southern Pacific Railroad now runs two through 
express trains daily each way between San Francisco and Los 
Angeles. The new train, which, in each direction, starts in the 
morning, travels over the new Coast line, which is a good deal 
shorter than the old main line through the San Joaquin Valley and 
over the Tehachapi Mountains, 


Tur whole of the tramway lines in St. Petersburg 
have now passed into the possession of the municipal authorities, 
who are about to advertise for proposals to convert the lines to 
electric traction. It is intended to adopt the conduit system for 
the centre of the city and the overhead system in the suburbs, 
All the present lines are single track. 


A TRAIN on the Texas Midland Railroad, consisting of a 
combination baggage and mail car, a chair car, passenger coach, 
and café car, has n equipped with acetylene gas apparatus, 
With the Adlake system of acetylene gas lighting each car has 
its own gas plant, making its gas as needed in proportion to the 
amount of illumination required. It is independent of any other 
car or charging station. 


Tue Light Railway Commissioners last week heard an 
application by the Lancashire Light Railways Company for powers 
to construct a line 6} miles long in six different sections, and known 
as the Bolton, Turton, and Darwen Electric Tramway or Light 
Railway scheme. ‘I'here were also three branches, bringing up the 
total mileage to 9} miles. The general effect of the scheme is to 
connect the existing systems of Darwen and Bolton. 


Ir has been definitely decided that no more witnesses 
shall be called before the Board of Trade Departmental Committee 
on vibration in connection with the Central London Railway. The 
Committee, in view of the investigations to be carried on before the 
Joint Committee of Parliament respecting the Bills promoted for 
the construction of other underground electric lines, will proceed 
with the preparation of their report as rapidly as possible. 

Tur accounts which have been published in the American 
Press with regard to the t trouble which is being experienced 
in the operation of the Cascade Tunnel on the Great Northern 
tailway owing to the ventilation difficulties have been emphatically 
denied by Mr. J, F. Stevens, the chief engineer to the line. He 
says the company is more than pleased with the results which it 
has achieved, and is not planning to work the line by electric power 
at present. 


A NEW railway is projected for the Midlands, which is 
to open out a shorter and quicker route from Leicester and dis- 
tricts south thereof on the Great Central Railway to Manchester, 
Liverpool, Wigan, St. Helens, and Southport, and connect the 
towns of Leicester, Derby, Ashbourne, Leek, Macclesfield, Man- 
chester—London-road and Central—Prestbury, Wilmslow, War- 
rington—Central—and Liverpool---Central—and to open out new 
districts and develop their resources. 


Pians are being prepared for a complete reorganisa- 
tion of the railway terminus system in Stockholm, the total cost 
of which will be no less than £3,300,000, of which £2,000,000 will 
be spent in new constructions, The present Riksdag has granted 
£1,000,000 for the commencement of the work. This is to be 
divided into three periods, the first being the reconstruction of the 
Central Station, at a cost of £470,000, and the second that of the 
goods depit, the cost being about £100,000, 


Twenty goods engines of the Consolidated type are 
being completed at the Pittsburgh Locomotive Works in Allegheny 
for shipment to India, They are the heaviest ever sent abroad 
from America. Their cylinders vary from 16in. by 24in. to 20in. 
by 26in, The locomotives are a combination of the American Con- 
solidated type and the English railway engine. The ordinary 
American tender is absent, and the fuel-box is at the rear of the 
cab, while water tanks are on either side of the cab and boiler. 


Tue British Consul at Baltimore mentions in his last 
report that the Baltimore and Ohio Railway Company has lately 
entered into negotiations for the erection of an enormous electric 
storage battery for the traction of trains through the tunnel at 
Baltimore. The building in which the battéry is to be placed will 
be 145ft. long, and about 45ft. wide. The tanks are to be of hard 
wood, and will number 320. Each will contain ten negative and 
twenty positive plates, and when the battery is in operation it will 
have a capacity of 1200 horse-power. 


Some time ago a serious fire occurred along the line 
of the Great Southern Railway in the Argentine. It extended 
sixty miles, and burned some rolling stock as well as = 
poles and fence posts. The fire appears to have been spread by 
the great amount of ‘‘ paja voladora,” or flying grass. It is blown 
about by the wind, and whatever care the railroad companies may 
take naturally they cannot keep it off their road so long as it 
exists, It is difficult for the trains to cut their way through it, and 
it causes hot boxes and even derailments, while foremost of all is 
the danger of its taking fire. 


Ix connection with the construction of the Bourne- 
mouth Corporation Tramways, tenders were recently invited for 
the supply of four steam dynamos and thirty-eight electric 
tramcars, There were twenty-five tenders for the dynamos, 
ranging in ‘price between £18,930 and £12,239. The accepted 
tender was that of the British Thomson-Houston Company, 
Limited—£14,733, There were nine tenders sent in for the cars, 
ranging between £35,025 and £28,020, the latter being the price 
quoted by the British Westinghouse Electric and Manufacturing 
Company, Limited, which firm was given the contract. 


Last week the Light Railway Commissioners attended 
at Bolton to hear an application to construct a line by the Barton- 
on-Irwell District Council. The scheme is for a line of railway or 
electric ovens | about 14 mile long upon that part of the main 
roads between Manchester and Bolton, and between Pendlebury on 
the south-east and Kearsley on the north-west, and lying entirely 
within the parisirand township of Clifton. The draft order provides 
that the financial responsibitities for the line shall rest solely upon 
Clifton. The estimated cost is £11,433, plus an expenditure of 
£6466 for electrical and overhead equipment, and exclusive of 
rolling stock and generating station. 


NOTES AND MEMORANDA, 


AccorDINnG to the estimate of the officials in Dawson 
city, the value of the last year’s production of gold in the Klondike 
district amounts.to £5,000,000, 


Ir is understood that the new Geological Survey of 
West Cornwall has made good progress during the last year of the 
century. The new maps will be plotted on the 25in, scale, and 
published on the 6in. scale, 


THE aggregate tonnage of American vessels, says the 
United States Commissioner of Navigation, is 5,164,839 tons, of 
which 1,565,587 tons navigates the Great Lakes. In 1891 the 
aggregate tonnage was 4,684,759 tons, 


THERE were sixty-four warships of 428,702 tons dis- 
placement under construction in the United Kingdom on March 31st 
last. Forty-five, of 236,362 tons, were being built in private yards, 
and nineteen, of 187,340 tons, in Royal dockyards, 


TuE total production of Bessemer steel ingots in the 
United States in 1900 was 6,684,770 gross tons, against 7,586,354 
tons in 1899, showing a decrease in 1900 of 901,584 tons, or almost 
12 per cent. The production of 1899 was the largest on record for 
the United States. 


Last Saturday Sir Thomas Lipton’s new yacht, 
Shamrock I]., was launched at Dumbarton. She is said to be so 
deep that her hull had to be buoyed up by pontoons on either side. 
The two Shamrocks will race together in the Glasgow Exhibition 
regatta on June 7th and 8th, 


THE mixture, known as “ thermite,” consists of 
aluminium and an oxide, such as ferric oxide, which when ignited, 
reacts so as to yield alumina and the metal of the oxide, whilst a 
temperature is attained which far exceeds that produced by the 
ye i blowpipe, and is second only to that of the electric 

urnace, 


From the returns compiled by Lloyd’s Register of 
Shipping, it appears that, excluding warships, there were 444 
vessels of 1,303,116 tons gross under construction in the United 
Kingdom at the close of the quarter ended March 3lst, 1901. 
On the same date last year there were 554 vessels, of 1,260,422 
gross tonnage, in hand. 


A LONG-DISTANCE run with a light electric motor-car 
was carried out lately by M. Garcin between Paris and Mantes and 
back, when a distance of 85 miles on one charge of the battery was 
covered in 6h, 32 min. 55sec. The vehicle weighed complete 
14 ewt. 38 lb., and was fitted with a battery of accumulators of the 
Buquet-Garcin Schiore type of 120 ampére-hours’ capacity, and 
weighing only 64 cwt. 


Ricu seams of coal and ironstone are reported to have 
been discovered in the Carriden district of Bo'ness, in the valley of 
the Forth. A valuable seam of ironstone has been discovered at a 
depth of nine fathoms from the surface. A new seam of main coal 
has also been found at 22ft. from the surface. A new shaft is to 
be put down in Shore Park, near to the foreshores of the Forth, at 
a depth of about thirty-three fathoms. 


We learn that several mining properties in the West of 
England have been acquired by syndicates or companies which are 
wholly, or in part, foreign. The Prince of Wales Mine near 
Callington, for example, was taken over by French capitalists, and 
their operations promise to be very successful in the near future. 
The same people have purchased and are working a small tin mine 
on the outskirts of Dartmoor, near Yelverton. 


A SYNDICATE, which at the outset consisted mainly of 
German capitalists, has taken up no less than five mining sets near 
Gunnislake close toTavistock. They have formeda company to work 
two of these as one property. These two mines are Gunnislake 
Clitters and Hawkmoor. A quantity of good paying ground has 
already been laid open, and at present excavations are being made 
for the erection of a 30-stamp Californian mill and a Liihrig ore 
dressing plant. 


DurineG the year 1900 South Carolina has maintained 
the position she has held for the past five years of being the lead- 
ing southern cotton manufacturing State of the American Union. 
The official figures furnished by the office of the Secretary of State 
for South Carolina shows that during 1900 there were thirty-one 
textile mills chartered within the State, of which twenty-seven 
were for spinning and weaving, three exclusively for knitting, 
= = for bleaching and finishing, with a combined capital of 
£900,000. 


In reply to a question asked in the House of Commons 
on Monday last by Mr. Allan, Mr. Arnold-Forster stated that eight 
water-tube boilers of the Diirr type had been ordered from Ger- 
many for H.M.S. Medusa at a total cost of £19,450, exclusive of 
spare parts and fitting onboard. The boilers have been guaranteed 
by the makers to give 155,000 lb. dry steam per hour from feed- 
water at 80 deg. Fah., and with an air pressure of 14in.; 104,000 Ib. 
per hour with 4in. air pressure—that used for continuous steaming 
—and 80,000 lb, per hour with natural draught. 


Some interesting research has been made at the John 
Hopkins University in Baltimore into the connection of mosquitoes 
with malarial fever, and the conclusion has been reached that this 
species of fever is produced by the anopheles, a spotted-winged 
mosquito. Another conclusion which has been arrived at is that 
where no mosquitoes exist there is no malaria. Unfortunately, 
these dangerous pests exist in large numbers in Baltimore, par- 
ticularly so in its neighbourhood, and their destruction is strongly 
urged by spraying stagnant pools with kerosene oil. 


A RETURN has been presented to the House of Com- 
mons giving for the years 1900 and 1899 the export of coal from 
each port of the United Kingdom. The total quantity shipped 
from all ports to all countries was 44,089,197 tons in 1900, against 
41,180,300 tons in 1899—an increase of 2,908,897 tons. Of this 
total 18,459,207 tons, against 18,606,005 tons, were sent from 
Welsh ports, Gloucester, and Bristol; 13,135,435 tons, against 
12,307,651 tons, from Northumberland, Durham, and other North- 
Eastern ports ; 5,779,153 tons, against 4,563,295 tons, from East 
Scottish ports ; and 1,597,941 tons, against 1,213,369 tons, from 
West Scottish ports, 


Ont of the Irish members of Parliament, Mr. W. 
Redmond, struck upon something in the nature of a mare’s nest 
when he asked the Secretary for War on Monday whether he was 
aware that two of the members of Lord Rayleigh’s Committee on 
Explosives were taking out patents in their own names for improve- 
ments in detonators and nitro explosives for artillery. The sub- 
stance of Mr. Brodrick’s reply was that Sir W. Roberts-Austen 
and Sir W. Crookes had taken out patents for explosives with his 
authority, and the specifications had been assigned to the Secretary 
of State for War. Neither of the inventors has received or will 
receive any payment for the discoveries, 


AN experimental armour plate manufactured by a new 
process has recently been turned out from the works of the Carbon 
Steel Company at Pittsburgh. By this process, when the steel ingot 
from which an armour plate is to be made is cast, half of the mould 
in which the ingot is cast is filled with a plumbago core. Soft steel 
is then poured in, filling the other half of the mould. When this 
has been cooled so that it will not run, the core is taken out and its 

lace is filled with very hard steel. The plate is then finished by 

jing rolled instead of forged. The result is said to be a plate with 

a very hard face, which resists the penetration of a projectile, com- 

be The ig a soft back, which prevents the plate from being 
ractured, 


MISCELLANEA. 


Tue Faradian Club hasyremoved to new and more 
commodious premises in the St. Ermin’s Hotel, Westminster. 


Tue strike at Marseilles had a disastrous effect on the 
trade of the port last month, the decrease in the shipping move- 
ments amounting to 456 vessels, and 171,401 register tons, when 
compared with March, 1900, 


Some ofthe boats of the Hamburgh-American Line are 
to use “‘masut” for fuel, and for the storing of this fluid a tank 
holding about 16,000 barrels, and situated in the Hamburgh petro- 
leum harbour, has been hired from the State. 


Tue Government has given a contract to Mr. Clergue, 
the promoter of the new steel works at Saulte Sainte Marie, fof 
125,000 tons of steel rails, to be delivered in the next five years, ‘or 
the —— the Government railways, says the Ottawa correspondent 
of the Times. 


Tue death has taken place at her residence, Sher- 
wood, Tunbridge Wells, of Lady Siemens, widow of the late Sir 
William Siemens. The deceased lady recently presented to 
King’s College, London, a complete set of electrical apparatus 
costing many thousands of pounds, 


Tue lease of the tramways in Newcastle to the New- 
castle Tramways Company expired on Saturday, and the tramcars 
ceased running throughout the city. The Corporation is installing 
a service of electric tramways on the overhead trolley system, but 
it will be at least six months before this is complete. 


WE have received from the London and West County 
Chamber of Mines, Part I. of the first volume of their ‘‘ Records.” 
The book contains much interesting information respecting the 
mining industry in the West of England. The office of the 
Chamber is at 14 and 15, Broad-street Avenue, London, E.C., 


Tue Admiralty have decided that the battleship 
Montagu, at Devonport, shall be fitted with twenty-four Belleville 
boilers, in accordance with the original contract with Laird 
Brothers, of Birkenhead ; but that the battleship Queen, which is 
being built at Devonport, shall be fitted with the Yarrow large 
tube boilers, 


THE lowering of the Ramsden dock lock sill at Barrow- 
in-Furness 24ft. having been successfully accomplished, water has 
been let into it preparatory to drawing the piles of the cofferdam. 
The contract has been executed by John Aird and Co., and has 
involved the expenditure of £200,000. The largest vessels afloat 
can now enter Barrow dock. 


Tue drought in the interior of Queensland has been 
much mitigated as to its effects by the great success which has 
attended the sinking of the artesian wells. In eight years 424 
were put down at a cost of £1,000,000. The last returns to hand 
one a total of 715 of these wells ; taking the flow of water from 

1 bores, we arrive at the startling record of 192,000,000 galic1s 
per day. 

Ir seems strange, remarks the British Consul at 
Charleston, that the attention of manufacturers of saw - mill 
machinery has not been directed to Savannah, where, it would 
appear, an industry of this character would be taxed to its utter- 
most when it is considered how numerous and extensive are the 
surrounding saw-mill plants now in operation in the States of 
Georgia, Florida, Alabama, and the Carolinas. 


Tue record steel production is claimed for the Edgar 
Thomson Steel Works, at Braddock, Pennsylvania, on the last ren 
made on March 3lst, just before handing over the works to the 
United States Steel Corporation. In twelve hours the converting 
mill produced 1995 tons of Bessemer steel in 133 heats, an average 
of 15 tons to the “‘ heat.” The ingots were rolled into 75 lb., 30ft. 
rails as fast as produced ; 3195 rails being made in the turn. 


Tue Swedish Iron Board—Jernkontorch—has proposed 
to the Government the establishment of a turbine-testing station 
near Stockholm, at a spot where there is plenty of water power. 
At present there is no such official establishment in Sweden, dnd it 
is believed that many industrial concerns would be glad to avail 
themselves of such an institution, particularly for the testing of 
foreign turbines. The initial cost of the establishment would be 
about £7000. 


At length the town of Ipswich seems to have become 
alive to the necessity of providing improved facilities for carryirg 
on the shipping industry. We learn that the Ipswich Dock Com- 
missioners have, as a first instalment, decided to spend £50,000 in 
the construction of a new quay, carrying rails round the dock, &e. 
There is a considerabie grain import at Ipswich, and during the 
past twelvemonths quite an exceptional number of vessels have 
arrived there from San Francisco. 


NoTwITHSTANDING the passage of prohibitory laws 
throughout the United States, says the British Consul at Balti- 
more, the formation of trusts goes on. A somewhat peculiar 
feature of the matter is that since Congress and some twenty-nine 
of the States have enacted laws for the suppression of trusts they 
have gone on increasing more than ever, and now the capital of 
these organisations in the whole country is stated to have reached 
the enormous sum of over £1,400,000,000. 


Tue fatal dynamite explosion which occurred at Nobel's 
factory at Ardeen, in Ayrshire, has been reported upon by Captain 
Lloyd, Inspector of Explosives. He says the first explosion wes 
due to an attempt to work frozen dynamite. By this first expl<- 
sion a quantity of dynamite was thrown about the building, and 
a second and more violent explosion then occurred. The accident, 
Captain Lloyd considers, confirms the impression that frozen 
dynamite is unsafe to manipulate owing, not to its increased sen- 
sitiveness, but to the increase of force requisite to break up the 
lumps, and to the probability of this increased force being concen- 
trated upon a small piece of dynamite, whereas if it were plastic 
the force would be distributed. 


An Exhibition of the Arts, Manufactures, Products, 
and Inventions of the British Empire will be opened in the 
Tauride Palace and Grounds, St. Petersburg, graciously lent for 
that purpose by her Imperial Majesty the Empress Alexandra 
Feodorovna, on November 14th, 1901, and will remain open till 
February 14th, 1902, during the season of the year when the mem- 
bers of the Russian aristocracy, officials, army and navy, pro- 
fessional and mercantile classes are resident in the capital. This 
exhibition offers to the manufacturers and producers of the United 
Kingdom an admirable opportunity of bringing their exhibits 
before the wealthy and intelligent classes of Russia. The Com- 
missioner for the United Kingdom is Mr. George Collins Levey, 
‘C.M.G., whose offices are at 22, Conduit-street, Regent-street, 


Tue fatal explosion which occurred at a Denton hat 
factory on January 14th, and caused the deaths of fourteen 
people, has been reported upon by Captain Thomson, his Majesty’s 
Chief Inspector of Explosives, and Mr. H. S. Richmond, his 
Majesty’s Superintending Inspector of Factories. The inspectors, 
while not attributing any blame to Messrs. Wilson or any of their 
workpeople, think it necessary to point out that in the hat trade 
generally the danger which is incurred, wherever there is a possi- 
bility of an explosive atmosphere forming, appears to have been 
very little realised. The inspectors are strongly of opinion that 
steps should be taken to bring the operation of drying hats under 
legislative control, and they consider that the best method of 
effecting this would be for the Secretary of State to declare the 
process to be dangerous under Section 8 of the Factory and Work- 
shop Act, 1891, and to issue special rules accordingly. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


—GERoLD Co., Vienna. 
F. A. Brockxnavs, 7, Kumpfgasse, Vienna I. 
CHINA.—KELLY AND Wats, Limirep, Shanghai and Hong Kong. 
FRANCE.—Boyvgau AND CHEVILLET, Rue dela Banque, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. ; 
A. Leipsic; F. A. Brockuaus, Leipzic, 
INDIA.—A. J. COMBRIDGE AND Co., Railway Bookstalls, Bombay. 
ITALY.—Logscuge AND Co., 307, Corso, Rome ; Bocca Frerus, Turin. 
JAPAN.—KELLY AND Wasa, Liurrep, Yokohama, 
P. Marvya Co., 14, Nikonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. RICKER, 14, Nevsky Prospect, St. Petersburg. 
§, AFRICA.—GoRDON AND Gorcu, Long-street, Capetown. 
R. A. THomPsON AND Co., 33, Loop-street, Capetown. 
J. C. Juta & Co., Capetown, Port Elizabeth, d Johannesburg. 
AUSTRALIA.—GoRDON AND Gorcn, Melbourne, Sydney, and Brisbane. 
R. A. THompson anv Co., 180, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and Brisbane. 
TuRNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upton anv Co., Auckland ; Craio J. W., Napier. 
CANADA.—MonTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 83 & 85, 
Duane-street, New York. 
Svusscriprion News Co., Chicago. 
STRAITS SETTLEMENTS.—Kety anp WaAtsu, Limirep, Singapore. 
CEYLON.—Wusayartna AnD Co., Colombo. 


SUBSCRIPTIONS. 


NaIngeR can be had, by order, from any newsagent in town or 
a at the various railway stations ; or it can, if preferred, 3 


supplied direct from the office on the follo terms (paid 
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Half-yearly (including ber) 
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the necessity for going te press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
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Letters relating to Advertisements and the Publishing 
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*,* Lavest TYPES OF THE BRITISH FLEET.—Our tiro-page coloured 
Supplement, representing H.M. ships Formidable, Drake, and 
Albatross, may be had, Y aaa on superior paper, upon a roller, 
price 1s., by post 1s. 1d. 
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REPLIES. 


P. M. P. (Liverpool).—The office of the lamp company about which you 
ask for information is 82, Victoria-street, Westiainster, 8.W., where, 
no doubt, you will be able to obtain what you want. 

Osserver —If you will set out your proposed locomotive in cross section 
you will see that the centre of gravity would be higher than any loco- 
motive superintendent would care to risk. Engines with a high 
centre of gravity are very heavy on the road and the springs, although 
they have less tendency to spread the rails than lower engines. 

W. H. B. (Horsham).—Your ar t for tightening sling stays is 
very ingenious, but we do not think it would be worth patenting. The 
difference between slackness and tightness is represented by a very 
small difference in the heights of the fire-box cold and hot, and it 
ought to be ible to provide sufficient elasticity to provide for this 
by the use of Paget's washers or some equivalent device. 

L. 8. (Cannon-street).—The pay offered is no doubt very small, but how- 
ever small it must satisfy some candidates or they would not apply for 
it. A public body is not in a position to give more than just the sum 
for which it can obtain the requisite assistance. Besides, it must not 
be forgotten that the engagement is not a long one, and that the ex- 
perience obtained by a young man is worth something, possibly a 
deal, to him. 

A Puzziep quite understand your difficulty, and 
shall be happy to advise you if you will let us have some further infor- 
mation on the following points :-(1) About what length of piping has 
to be heated and what diameter. (2) Maximum and minimum tem- 
peratures at which the pipes are kept. (3) The greatest length to which 
steam would have to be conveyed. (4) Fuel used—would you effect a 
noteworthy economy if you could use slack coal instead of coke? 

J. P. L. (Australia).—A study of our “ Dockyard Notes” column would 
have answered most of your questions, to which we have only space to 
answer briefly here :—(1) Queen is sister tothe London. (2) Reserve 
fleet : Revenge (flag), Sanspareil, Trafalgar, Nile, Anson, Howe, Colling- 
wood, Benbow, Camperdown, Colossus, Edinburgh, and some cruisers. 
(8) March programme battleships not yet named. Displacement pro- 
bably 18,000 tons; guns, four 12in., eight 7-5in., ten 6in.; armour as 
London ; speed 19 knots. Nothing is yet known about the six new 
armoured cruisers (improved Essex class), The submarines are un- 
named ; they will probably be numbered only. (5) Re Formidable— 

*kyard Notes’ in our last issue. These ships will probably A 


see ‘* Doc 
to the Channel and Mediterranean both ; though in theory all sho 
go to the Channel. 


MEETINGS NEXT WEEK. 


Tue InstiTvTIon oF Crvit April 80th, at 8 p.m. 
Annual General Meeting. 

Tae InstiTvTIon oF Junior Enoingers.—Friday, May 3rd, at 8 p.m., 
at the Westminster Palace Hotel. The Northcott Prize Paper on ‘‘ How 
May the Best Efforts of Employers and Employed be Exerted for their 
Mutual Advantage, and for the National Benefit,” by Mr. William Powrie, 
M.I. Mech. E., Member, will be read and discussed. 

Tue InstiruTION oF ELEcTricaL EnoInerrs.—Thursday, May 2nd, at 
8 p.m., at the Institution of Civil E eers. Papers, ‘‘An Instru- 
ment for Measuring the Permeability of Iron and Steel,” by Mr. C. G. 

ib, M.A., B.Sc., Associate Member, and Mr. Miles Walker, B.A., 
Associate ; ‘‘ A Watt-hour Meter,” by Mr. Frank Holden, Member. 

Socrery or Arts.—Monday, April 29th, at 8p.m. Second Cantor Lecture 
on “ Alloys,” by Sir William Chandler Roberts-Austen, K.C.B., F.R.S.— 
Tuesday, April 30th, at 4.30 >=. Paper, ‘‘The British West Indies,” by 
Sir Nevile Lubbock, K.C.M.G., Chairman of the West India Committee.— 

ednesday, May Ist, at 8 p.m. Ordinary meeting. Paper, ‘Thames 
Steamboat Service,” by Mr. Arnold F. Hills.—Friday, May 3rd, at 8 p m. 
Second Howard Lecture on “ Polyphase Electric Working,” by Mr. Alfred 
C. Eborall, M.I.E.E. 

Roya Institution oF Great Britatn.—Friday, May 8rd, at 9 p.m. 
Discourse on ‘‘Memory,” by Mr. Charles Mercier, M.B., F.R.C.S., 
M.R.C.P.—Afternoon Lectures at 3 p.m.:—Tuesday, April 30th : “ Cellular 
Physiology, with Special Reference to the Enzymes and Ferments,” by 
Mr. Allan Macfadyen, M.D., B.Sc.; Thursday, May 2nd: “ Arthur 
Sullivan” (with vocal ard instrumental illustrations), by Sir Alex. 
Campbell Mackenzie, Mus. Doc., M.R.I.; Saturday, May 4th : “ Climate : 
its Cause and Effects,” by Mr. John Young Buchanan, M.A., F.R.S., 
M.R.I.—Wednesday, May Ist, at 5 p.m., Annual Meeting. 


DEATH. 


On the 13th inst., at Seaton Carew, Witttam Husert Krincu, C.E., of 
the North-Eastern Railway, West Hartlepool, aged fifty-three. 
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BLUE LIAS" LIME. 


In the month of March last an issue of considerable 
importance to engineers was determined by Mr. Horace 
Smith, in the Westminster Police-court. For some 
years past lime has been manufactured in Cambridge- 
shire, and perhaps elsewhere, which has been sold under 
the description of ‘ blue lias hydraulic lime.” Exception 
was taken to this description by a number of lime-burners 
in the blue lias district of Warwickshire, who formed 
themselves into an association called ‘“‘The Blue Lias 
Lime-burners’ Association,” for the purpose of. safe- 
guarding the right which they claimed, to use exclu- 
sively the description ‘blue lias,” as applied to their 
product. The question was raised for judicial decision 
upon an information laid by the Association against the 
Cam Portland Cement Company. The defendants had 
sold a certain quantity of lime which they had invoiced 
to the purchaser as ‘ ground blue lias lime—hydraulic.”’ 
The name of the makers and their address were fully dis- 
closed upon the consignment. The question which the 
magistrate had to decide was, therefore, this:—Did the 
description ‘‘ blue lias lime” import to a purchaser that 
the lime was made from stone extracted from the blue 
lias formation which, as is well known, extends from 
Lyme Regis, in Dorset, in a north-easterly direction to 
Redcar, in Yorkshire, with a spur into South Wales ? 
Or did it mean a lime burned from other stone, but 

ssessing the quality or attributes common to the 
imes made from blue lias? The plaintiffs held to the 
former construction, and claimed for the burners of lime 
on the blue lias formation the exclusive right to the use 
of that term. Obviously the solution of this question 
depended entirely upon the evidence of users and persons 
in the trade. The case occupied many days in hearing, 


and many witnesses were examined on both sides. On 
behalf of the prosecution, Sir Douglas Fox and Mr. 
G. F. Deacon, amongst others, supported the contention 
put forward by the Association ; while for the defendants 
Mr. Dougles, consulting engineer of the Trinity House, 
and others of equal experience, preferred to accept fhe 
term as indicative of quality rather than of place or 
origin. 
There was no dispute between the parties that the 
expression ‘blue lias lime ” had its origin in the fact 
that it was a hydraulic lime first made from the stone 
of the lias formation, but the defendants in the case 
urged that in course of time it had been discovered that 
limes of conspicuous hydraulicity could be made, and 
were actually made, from stone of a different character, 
and hence it was said that the term “ blue lias ” had lost 
its original signification, and to the great mass of users 
it had become significant merely of a certain standard of 
hydraulicity, and that it was. slow-setting. It was said 
that lime of varying quality could be produced, and 
actually was produced, from the lias formation; that 
sometimes even lias lime was almost entirely deficient 
in hydraulic quality, and consequently that when lime of 
high anid was required engineers and others turned 
to certain manufacturers in a specified district who 
could be relied upon to produce it. 

The great mass of conflicting evidence was considered 
by the learned magistrate, who naturally reserved his 
judgment for the purpose. He put the issue in this way: 
‘The whole question in this case is, Is the defendant 
company entitled to call the lime which they manufac- 
ture ‘ blue lias hydraulic lime?’ or, still more shortly, 
Are they entitled to use the words ‘blue lias?’ It is 
contended by the prosecution that the use of the words 
‘blue lias’ indicates that the lime is made from stone 
taken from the blue lias formation. It is contended on 
the part of the defendant company that ‘blue lias’ is a 
well-known quality, and has nothing to do with the blue lias 
formation.” He observes that, prima facie, blue lias 
means lime from the blue lias formation, but that as time 
went on many persons began to make lime out of lime- 
stone very different from the blue lias, but the lime was 
as good, or nearly, as the old lime, and contained the 
same valuable qualities in an almost equal degree. It 
had become, therefore, a sort of custom to call the new 
lime by a name which acquired fame in the world, and 
indicated that it was of a certain quality and fit for certain 
purposes, and he came to the conclusion upon the 
evidence that blue lias lime had come to mean lime of 
“particular hydraulicity,” and that that meaning has 
been generally attached to it, and it is asked for by that 
name and accepted by that name by the general consent 
of merchants, architects, engineers, and builders from 
whatever locality the stone is taken. 

The moral to be drawn from the case seems, therefore, 
to be this. If an engineer desires to have lime made 
from the “blue lias,” it will be necessary for him to 
indicate in his specification that lime must be made from 
stone of the Lower Lias formation. Even then he will not 
be relieved from the necessity of prescribing a certain 
standard which the material must satisfy by tests, unless 
he can satisfy himself that by naming the maker, or 
makers, from whom the lime is to be bought, he can dis- 
pense with them. If he specify only for “blue lias 
hydraulic lime,” he may get a lime made from the clunch 
or other sources, which may or may not answer the 
particular purpose he has in view. In every case it would 
seem to be prudent to insist on a specified standard of 
quality. 


THE SCREWED STAY BOLTS OF FIRE-BOXES. 


WE have discussed certain questions anent the bridge 
stays of the fire-boxes of locomotives. We propose now 
to say something concerning the screwed stay bolts of 
these boxes. Apart altogether from the rare cases which 
come before the public when a serious disaster occurs, 
internal troubles, some very petty, some serious, are 
constantly brought before the district locomotive superin- 
tendents, and through them to the chief mechanical 
engineers of most of the railways inthe kingdom. These 
always take the same form. The stays are leaking; some- 
times the leaks are small; they are accepted by drivers 
and firemen as inevitable, and little is said about them. 
Now and then a particularly conscientious or careful 
driver worries about these leaks, and attaches to them 
an importance which they may or may not deserve. 
But in any case, broadly speaking, leakage at stay bolts 
is one of the most common and most troublesome of the ills 
to which the fire-box isa prey. It is not so much the 
leakage itself as the consequences and indications of the 
leakage that are serious. 

A copper fire-box side plate is usually }in. thick, and 
into it the stays, usually about jin. thick, and screwed 
about twelve threads to the inch, are screwed. The steel 
outside plate is about the same thickness. The stays are 
screwed in tight, the holes being usually, though not 
always, very slightly taper. A heavy hammer is held up 
against the outer end of the stay, and the inner end next 
the furnace is riveted over. The process is reversed, and 
the outer end is riveted over. It is a noteworthy fact that 
the outer end of the stay bolt, thatis to say, the part in the 
outer fire-box plate, is originally so good a fit, and remains 
so good a fit, that leakage is extremely rare. The leak- 
age is all confined to the fire-box. To what is it due? 
Obviously if the screwed stay made a water-tight joint inthe 
fire-box plate there would be no leakage, consequently it is 
clear that in some way or other the stay must become slack 
in the copper plate, and permit water to pass round it in 
a hole which it no longer fits with the necessary accuracy. 
Why the hole is not filled is one of the problems that 
remain to be solved. We confess that although the 
explanation is sometimes simple enough, yet very often 
we have found it quite impossible to give any satisfactory 
reason for the leakage. Some explanations are mere words, 
signifying nothing. For example: The water is bad, and 
the inside of the boiler becomes furred. The stays have 
a thin coat of carbonate er sulphate of lime on them, and 


*.* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himsely, and stamped, in order 
that answers received by us may be forwarded to their destination. No 1 
notice can be taken of communications which do not comply with these 
instructions. 
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so has the plate. Certain stays start leaking, others close 
by do not; a careful examination shows that there has 
been no bulging or distortion of the plates. It is very easy 
to say that bad water causes the leakage, but it is not at 
all easy to say how it does the mischief. Now and 
then we find the plate bulged between the stay bolts. Then 
we know that the inner end of the hole into which the 
stay bolt is screwed has been enlarged and distorted, and 
no longer fits the bolt. This presents no puzzle. Next 
to the leakage we have to consider breakage. That may 
be either a cause or a consequence. Stays often break 
in the thickness of the plate, almost invariably in the 
thickness of the copper inner plate. seldom in that of the 
outer or steel plate. Seeing that the tensile strength of 
the stay is always very much higher than any stress to 
which the boiler pressure can submit it, it is obvious 
that it is not broken by steam pressure. There is another 
class of breakage due to cross-bending strains, but with 
these we have for the moment no concern. There is 
reason to believe that these fractures in the plate are due 
more or less directly to the process of riveting. The 
tendency of that operation is to shorten the whole bolt 
by upsetting it, and it is quite conceivable that in this 
way initial longitudinal stresses may be set up which are 
mischievous ; besides there is a tendency to flatten the 
threads on to each other, reducing the pitch, and if the 
bottom of the thread is sharp, what is known as “nick- 
ing” may take place, and then breakage is sure to occur. 
For this reason many engineers and locomotive engine 
builders are strongly opposed to riveting. The stays 
used on the Great Eastern Railway, and illustrated in our 
pages, show one way of dispensing with riveting. A hole 
is drilled in each end of the stay and drifted out by a 
suitable tool so as to expand the stay tightly in the plate. 
But no matter what method is adopted, if the stay leaks, 
the boiler maker or fitter makes it tight for the time 
being with the riveting hammer, and it would perhaps 
not be too much to say that most stay bolts are riveted 
if only they live long enough. On the other hand, not a 
few engineers boldly accept the conditions. They say 
that stay bolts ought to be riveted and must be riveted, 
and it is indisputable that so long as a good riveted head 
exists it is next to impossible for the plate to pull off the 
stay bolt. How is the riveting or heading to be carried 
on without injuring the stay bolt ? 

For some time back bronze in some form or other has 
been superseding copper as a material for stays. There 
is a theory that it is better able to stand the cross bend- 
ing strains than is copper. But we have no certainty 
that this is invariably true, and it is doubtful if it can 
stand the punishment of a riveting hammer nearly as 
well as copper. There are several excellent bronzes 
in the market ; but so far as we are aware a bronze fire- 
box has never yet been tried in a locomotive at home or 
abroad. Perhaps some of our readers interested in 
bronze can set us right on the point if we are in error. 
If, now, bronze is so much better than copper for stay 
bolts, it seems reasonable that it ought to be better than 
copper for the plates of the box. Bronze, too, seems 
to be uncertain in its behaviour if often heated and 
cooled. For ourselves, we have never been able to under- 
stand why the old practice of using iron stay bolts was 
abandoned. Steel does not appear to answer; not because 
of want of ductility, but because of its lack of fibre. 
In other words, because of its mechanical structure. The 
best Swedish or Lowmoor rivet iron is unrivalled in quality, 
it will stand riveting in a way that copper will not, and as 
for corrosion, we have never heard of a case where any 
mischief was done by it. Thousands of portable and semi- 
portable boilers, to say nothing of marine boilers, are 
provided with iron or steel stays; the idea that they can- 
not be used with copper plates appears to be myth; at 
any rate, it is advisable that any of our readers whose 
experience with iron stay bolts is adverse to this view 
should state the facts for discussion and guidance. 

If we retain the copper stay bolt, it ought to be so 
fitted that riveting over on the inner side should be 
unnecessary. It was at one time the practice with some 
builders to provide the stay bolts with thin square heads. 
The bolts were put in from the inside of the fire-box, 
and a little red and white lead was smeared under the 
head. The stay was then screwed up hard from the 
inside, and the point was riveted over outside; stays 
thus fitted lasted a long time and gave no trouble. 
Years ago we remember stay bolts fitted with these nuts 
on the inner ends being in use on the London, Chatham, 
and Dover Railway. It ought to be easy so to arrange 
matters that the inner end of the stay would be the last 
to give trouble. It would not be difficult to tap 
the hole in the inner plate taper while that in the 
outer plate was parallel. A thin tapered stay would, 
of course, be equivalent as far as strength is concerned to 
a riveted stay, the taper being, indeed, analogous to a 
countersink, and the stay would readily lend itself to 
slight riveting to secure water-tightness. So many 
improvements, indeed, on existing methods suggest them- 
selves, that we can only explain the non-adoption of some 
of them as evidence that, on the whole, the existing 
method is good enough. Yet when we read the evidence 
given at two recent inquests, we cannot resist the conclu- 
sion that locomotive superintendents are not quite happy 
about fire-boxes ; or that they have much reason to be 
pleased with the results of every-day practice. 


CANADIAN IRON TRADE. 


Evivence of the recognition of great possibilities for 
iron and steel manufacture in Canada is multiplying 
almost every week. Since the last issue of THe ENGINEER 
appeared we have been told from Montreal that a Mr. A. 
R. Harvey has raised a capital of 50,000,000 dols. in the 
United States, England, and the Dominion itself with 
wkich to build a steel plant at Sault Ste. Marie in Western 
Ontario. Mr. Harvey states that part of the plant will 
be working in six mcaths and the whole within a year 
and a-half. He will employ at least 10,000 men. His 


ntention is to have mills on the Michigan side of the 


Sault River as well as on the Canadian. Towards the 
end of last month, again, the Canadian Iron Furnace 
Company completed and began working a new blast 
furnace plant at Midland, a town situated on Georgian 
Bay, and not only possessing the finest harbour on the 
inland lakes, but enjoying the advantage of being almost 
in the middle of the best consuming centres in all the 
Dominion. This company, it may be added, has a capital 
of 700,000 dols.; the directorate is made up of some of 
the most prominent iron trade men of Canada and the 
United States; the works, which are equal to 150 tons of 
Pig iron a day, are situated within easy reach of the great 

elen mine, which is doing so much for the development 
of Ontario, while limestone is found in great quantities 
five miles away; and as transportation facilities are 
good and there isa market right at hand for all the iron 
which can be produced, the prospects seem bright 
enough. One of the directors is Mr. Francis H. Clergue, 
of the Lake Superior Power Company, and of numerous 
other undertakings which have been inaugurated in the 
neighbourhood of Sault Ste. Marie within the past few 
years. Concerning the preparations that are being made 
for the manufacture of nickel steel, by the utilisation of 
the nickel deposits of Sudbury and the iron ore deposits 
of Michipicoten—which are claimed to equal any of those 
on the American shore of Lake Superior, whence 
Pittsburgh and Cleveland obtain their supplies—we had 
something to say in the course of an article on nickel pro- 
duction, March 22nd. The furnace at Midland marks 
the completion of the first stage of that undertaking. It 
is a drawback to progress in Ontario that coke for smelting 
must be brought from Pennsylvania, but the advantage 
to the Pittsburgh and other menimplied by this necessity 
is neutralised—so it is asserted—by the cheapness of the 
ore; in other words, it is claimed that coke can be 
brought from Pennsylvania more cheaply than ore can be 
carried thither from the Mesaba and other ranges of Lake 
Superior, over 1000 miles of water and about 150 miles of 
railroad. At all events, the promoters have shown 
sufficient confidence in their enterprise to invest several 
millions of dollars in it. At Collingwood, again, on Lake 
Huron, blast furnaces are in course of erection. In this 
undertaking Messrs. Cramp are interested, and it is 
probable that a considerable amount of capital will soon 
be employed at this point. The Lake shores are so 
favourably situated, as a whole, for producing and dis- 
tributing, that it is certain that other works for the manu- 
facture of iron and steel, as well as other commodities, will 
be established there in the near future, if only those 
now being built attain a decent measure of success. 

There is a still brighter future before the undertaking 
which has been building for over a year past on the 
Atlantic seaboard at Sydney, Cape Breton. That concern 
seems to have nearly everything in its favour. The 
Times published a week or two ago a letter from its 
Toronto correspondent, dealing at length with the develop- 
ments at Sydney, and the communication is worth read- 
ingasamemory refresher. But everything of consequence 
contained in it was anticipated by us months ago, and 
was supplemented by detailed information which this 
correspondent does not furnish. The first of the Dominion 


Iron and Steel Company's four furnaces was put in blast | g 


in February ; two others have since been added, and the 
fourth is expected to be working by the end of May. The 
capacity of each furnace is 350 tons a day, and it only 
remains to be seen whether a market for all this is 
to be obtained. The ideais to export as well as to furnish 
the home market with iron and finished materials. As 
to the first there is necessarily some risk, but, by virtue 
of location, the company should drive out of the Canadian 
market American goods, which have to pay duty; and 
because it is on the sea, its chances of an outlet in Europe 
and elsewhere look distinctly more auspicious than those 
of the American producers, who have a long rail or canal 
journey before tide water is reached. The undertaking 
owes its existence to American initiative. It is supplied 
with the best machinery and the latest labour-saving 
devices; it has command of a virtually inexhaustible 
supply of rich hematite at Bell Island, on the east coast 
of Newfoundland, coupled with any quantity of good coal 
and limestone in the immediate neighbourhood of the now 
lively town of Sydney. The first 120,000 tons of ore 
mined and delivered are said to have cost only 1°62 dols. 
per ton, although delivered by hand. When the machinery 
for unloading is finished, this cost is to be reduced to 
1-25 dols., while limestone costs 60 cents per ton. On 
the subject of the quality of the coal, we are assured 
that, ‘‘even without any washing, the coke obtained has 
given satisfactory results.” The manager of the 
works is responsible for the statement that pig iron 
will be produced at a cost of 5°50 dols. per ton when 
the washing machinery has been reduced to steady 
practice, and when credit is given for the by-products of 
the coke manufacture. We are not in a position to test 
this estimate ; but that circumstances are favourable for 
cheap production is undeniable. One can understand, 
therefore, why the American steel combination should have 
been anxious to bring the Dominion Company into its 
family party, and should have made Mr. Whitney and his 
friends a handsome offer to induce them to join the 
circle. We have not heard that it was successful. It 
would be premature to assume that the Dominion 
Company will prefer to work independently, but it stands 
to gain more in this way than by any actual alliance with 
the Steel Corporation. If it be true that the Dominion 
Company can put finished products on the market at 
6 dols. per ton under Pittsburgh prices, it is manifest that 
the Morgan group has plenty of reason for wanting to 
come to terms even at a very high price. It is impelled 
thereto all the more from the recently declared intention 
of the Canadian company to add rolling mills to its plant, 
so that steel rails may be among the Sydney productions. 

The various enterprises enumerated here will receive 
material assistance from the bonus on iron and steel 
which the Dominion Government offers, and more capital 
for the erection of other worksis also likely to be attracted. 
On iron made from native ores and on steel this bounty is 


3 dols. per ton of 2000 lb. until April next, diminish. 
ing to 60 cents per ton for the twelve months to 
July 1st, 1907. It is doubtful if the gentlemen responsible 
for this ‘‘ encouragement" ever dreamt of such develop. 
ments as are now in progress, but from the point of view 
of Carfada, the money will be well spent if it aids in the 
firm establishment of a big iron and steelindustry. After 
all, the commitment is only for a short term of years 
growing easier year by year, and success must mean more 
to the country than the money value of the bounty. We 
have no love for State aid, but there are occasions when 
something may be said for it, and this appears to be one 
of them. Canada has a great opportunity. Its poten. 
tialities of iron manufacture are scarcely, if at all, inferior 
to those of which such magnificent use has been made on 
the other side of the border, and hitherto it has failed to 
profit by them. It is something of a reflection upon 
Canadian enterprise, too, that American money and 
American initiative should have done nearly everythin 

to make the recent developments possible; but whatever 
the source of the capital, the benefits remain in a large 
measure to the Dominion. 


A PRESIDENT ON EDUCATION, 


THERE are many suggestive passages in the interesting 
presidential address which Mr. Maw delivered at the 
Institution of Mechanical Engineers on Friday last; 
many which it would be pleasant to follow up and discuss 
more fully. That isas it should be with an address. The 
speaker should touch our intellects with an electric point, 
and send our thoughts flashing in a hundred directions, 
There are one or two questions on which the President 
laid particular stress. The first of these is the education 
of engineers. Much of what the speaker said on this 
tempting subject was not new. The education of engi- 
neers has almost reached the stage, so much has it been 
commented on, when like Shakespeare, it is impossible 
to say anything new about it. We believe however, that 
the suggestion that the last part of the college course 
should be devoted to preparing students for special 
subjects, is in a large measure original. Certain favoured 
students, as we all know, are given opportunities for special 
study, either in an additional term, or by special arrange. 
ments in the regular course. The average student does 
not get these advantages, and it is to him that the 
President proposes that they should be . extended, 
There are manifest difficulties in the way of the realisa- 
tion of this fine ideal. It is in few cases that a student 
knows into what branch of engineering his future lot 
may throw him. Those who are wise, as we frequently 
assert, enter that profession or trade in which they can 
command the most influence. But how many are there 
who have no influence at all to back them up, who enter 
the engineering profession partly from taste and largely 
because the education is less expensive, and because it is 
supposed to be remunerative at an earlier stage than 
medicine, law, or the Stock Exchange ? Our experience 
Jeads us to believe that the larger number of young 
engineers are in this position. It would be difficult to 
convince them, or rather their parents, that it would be 
ood policy to make them wise in one branch at the 
expense of all others, for they would justly say, “ Our 
boy cannot afford to wait for openings in this or that ; he 
must take what comes first, and make the best of it.” 
It is possible, it is indeed to be hoped, that this sort of 
difficulty will be surmounted in time. Mr. Maw’s 
suggestion is well worth some trouble in its attainment. 
There is something very attractive about the idea of 
certain colleges attaining reputations for particular lines 
of study. 

The following passage occurs in this part of the 
address:—‘‘I do not mean that a student should be 
expected during his college days to make new scientific 
discoveries—the President is referring to independent 
thought and original research—but that he should be 
urged to investigate for himself the reasons for current 
practice, and—in plain English—‘ to get to the bottom of 
things,’ and not to rely upon rules and formule of the 
foundation of which he knows little or nothing.” That 
is admirable. How often have we in these columns 
expressed the same view; how often have we railed 
against memory education, against examinations, against 
text-books, and how little has it profited? The only 
“bottom of things”’ to which some students get, if an 
attempt is made to move them from the beaten track of 
rules and formule, is the bottom of the class. In 
nine cases out of ten the boys are not to blame. 
The education they are given previous to entering 
a technical college does not fit them for receiving 
truth with that holy scepticism which becomes the 
scientific observer. They are enforced to accept without 
why and wherefore the dicta of their masters and their 
books, and very little opportunity of using their own 
intelligence is afforded them. In one of his addresses 
Huxley said: “I rejoice that I was left to deal with the 
Bible alone, for if I had had some theological ‘ explainer ’ 
at my side, he might have tried, as such m8 to lessen my 
indignation against Jacob, and thereby have warped my 
moral sense for ever.” It is much to be feared that the 
scientific sense is too often warped by the injudicious 
training afforded by elementary schools. The root of the 
evil lies more with the teachers than with the curricula 
or the students, and more with the demonstrators than 
the professors. It isa matter for the sincerest regret, 
we are sure they feel it keenly themselves, that professors 
have so many other affairs that they can devote little 
time to their students. How very much better it would 
be if they could mix freely with the highest and the 
lowest of those they teach. How noble if they 
could be found more with the worst of their students, 
urging them on to take an interest in their work, 
and making living material out of the dead bones of rules 
and formule. It is really a pity that they are always 
calling the righteous and very rarely the sinners to 
repentance. Even then the heaviest part of the load 
would fall on their assistants, and until these are suffi« 
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number to be free from the trammels of attend- 
ance sheets and notebooks, and ean devote all their time 
in the laboratories to seeing’ that ‘students are really get- 
ting to the bottom-of things, little inpecrenpend is to be 
hoped for. We: know a book on’ botany which has 
been received with considerable favour. is full of 
schedules which are to berfilled up-by the pupil. - Petals, 
stamens, anthers, carpels, so many and. so many, _ Did 
anyone never hear of a ‘‘dead-er”’ .way of teaching a 
living science? Lethim go into some-of our gee 
or mechanical laboratories: and see boys’ filling up 
schedules to prove dead rules. and formulw, which 
need the breath of a wise professor or demonstrator to 
instil them with life and meaning. 

We had hoped to find space to comment on another 
assage or two in this excellent address, but we find 
ourselves already at our limit, We must, however, be 
ermitted to quote a few sentences which are well worth 
impressing on our minds, reserving perhaps some obser- 
vation on them to a future time. “ Let us by all means 
study most carefully not only American methods, but 
those of Germany, Switzerland, or any other country 
which is advancing in mechanical engineering work, and 
then, aided by such acquired knowledge, combined with 
our own long and varied experience, let us do our best to 
evolve still more improyed methods of working, and— 
what is equally important—let us not hesitate to abandon 
methods which, however well they may have answered 
in their time, are now out of date. It cannot be too often 
repeated that he who copies is‘ always behind he who 
originates, and it is the first in the‘race whd wins.” To 
all which we give our heartiest endorsenient. 


cient in 


THE METROPOLITAN RAILWAY.” 


We stated last week that the District Railway Company 
had decided on the adoption of the American system of trac- 
tion. We are now able to state further that there will in all 
probability be two systems employed on the old Underground 
lines. There are two distinct companies concerned, namely, 
the Metropolitan and the Metropolitan District Companies. 
Roughly speaking, it may be said that the northerly lines, 
as, for example, from the City to Paddington, belong to the 
first-named company ; and the southerly lines, by way of the 
Thames Embankment, to the District Company ; but the 
lines are common to the trains of both companies. The Metro- 
politan Company’s On ge favour the Ganz system, which 
we have so fully described. It is stated that a commanding 
interest has been bought in the District Company by an 
American firm of electrical engineers, who were determined 
to get the contract at any price, and that the lines of the com- 

any will be fitted on the system used on the Elevated 
Manhattan Railway. But the arrangements will be such 
that trains fitted on either the Ganz or the American system 
can be used. This is not difficult, because on the Ganz 
system wires on the roof of the tunnel convey the current, and 
on the American system a mid rail and shoe collectors, as on 
the Central London Railway. New rolling stock will be 
required. It remains to be seen how the running of the 
trains by the London and North-Western and Great Western 
Railway is to be managed. 


LITERATURE. 


Résistance des Matériaux et Eléments de la Théorie Mathée- 
matique de U'Elasticité. Par Avuc. Professeur 
I'Université Technique de Munich. Traduit de 
l'Allemand. Par E. Haun, Ingénieur diplomé de 1’Ecole 
Polytechnique de Zurich. Paris: Gauthier Villars, 
Imprimeur - Libraire, 55, Quai des Grands-Augustins. 
1901. Tous droits réservés. 

Tur contents of the present volume treat conclusively 
and exhaustively of the various subjects which are 
affiliated to its comprehensive title. It has been recently, 
and is still, a much mootéd question respecting the extent 
or amount of mathematical attainments necessary for the 
modern engineer. A considerable portion of time must 
be devoted to the acquisition of that practical and 
professional knowledge which is so essential to future 
success, and yet so frequently almost ignored. The 
author observes that in order to prolong this indispens- 
able course of training, it has been proposed to shorten 
the hours assigned to the pursuit of theoretical knowledge. 
The reason alleged by the promoters of the new curri- 
culum is that in after life it is seldom that the engineer 
makes use of those mathematical acquirements which 
have cost him so much time and trouble to acquire. 
This opinion, which M. Féppl admits has strong 
partisans among the most eminent representatives of 
national industry and enterprise, he does not altogether 
endorse, He remarks: “It is obvious that the study of 
mathematical problems having no practical utility 
appears to me useless, at all events for the majority of 
engineers. But, on the other hand, I oppose myself 
resolutely against those who, under the shelter of this 
opinion, strive to lower the general level of the mathe- 
matical standard of our future engineers.” 

; It is pointed out in the chapter on “ Elastic Deforma- 

tions ”’ that it is to Wéhler that is due the merit of being 

the first to undertake experiments respecting the action 
of intermittent loads. Farlier results in the same direc- 
tion were, however, obtained by Sir William Fairbairn and 
others, which were confirmed by Wohler’s subsequent 
investigations. It was thus established that, under re- 
peated applications of a load, a bar breaks with less 
than its static breaking load. In addition, the 
experiments of Wohler showed that the breaking load 
varies inversely with the difference between the maxi- 
mum and minimum stresses. It was further proved 
that a bar may be broken by a smaller fraction of 
the static betabis g load if it be subjected to a series 


of alternate stresses in opposite directions, that is, to the 
action of reversals. Two principal formule have been 
deduced embodying these results, which are neverthe- 
less based upon totally different interpretations of the 
recorded facts. The first of these, the Launhardt- 
eyrauch fornula,is based upon the assumption that 
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repeated applications of stress produce an aetual weaken- 
ing of the material, which has been termed «‘ fatigue.” 
In the other, or ‘dynamic formula,” the -question of 
fatigue is ignored, and the effects are regarded’as due 
entirely to the stresses which are produced by dynamic 
action. It may be mentioned that these dynamic effects, 
which are excluded from the Launhardt-Weyrauch 
formula, are undoubtedly present. They constitute, 
moreover, a very important consideration in the theory 
and designing of suspension bridges. The author is 
inclined to reject these formule, on the ground that the 
number of experiments upon which they are founded is 
too small, He rests upon the results established by 
Bauschinger, whose experiments upon this subject are 
the most valuable of any hitherto undertaken. 

In treating of suddenly applied loads it is admitted 
that a load of this description produces twice the stress 
due to the same load at rest, and that something 
analogous takes place when heavy trains traverse 
bridges at high speeds. This statement is not equivalent 
to asserting that a live load produces twice the stress 
that is_caused by a dead In-_this sense it is well 
remarked that the question becomes greatly complicated, 
and that it becomes necessary to take cognisance of: the 
vibratory or oscillatory effects. These are far better 
indications of the real action of moving loads than the 
simple deflection of railway bridges, which is at the best 
but a very ambiguous criterion to judge by. If it be 
assumed that the deformations induced by a rolling load are 
necessarily greater than those produced by an equivalent 
static load, then an approximate result might be obtained 
by applying a certain numerical factor to the rolling load. 
Gerber proposed to take this factor equal to 1°5, or at a 
value always less than 2. It may be mentioned that by 
plotting the minimum stresses and the ranges of the 
stresses as co-ordinates, Gerber’s parabola can be drawn. 

The arch with articulations at the springings, and the 
hingeless, or fixed type, are the examples selected for the 
analytical treatment of structures statically indeterminate. 
Formulas, involving rather complicated integral equa- 
tions, are given for determining the value of the reactions, 
horizontal thrust, and temperature stresses. "The chapter 
on ‘Flat Plates’? deals with the case of a single load 
placed at the centre of the plate, and with that uniformly 
distributed over its whole surface. For the instance in 
which a single load is located in any other position, 
the calculation does not admit of any but an approxi- 
mate solution. Practically the question is almost limited 
by the second case. 

At the termination of each chapter a number of pro- 
blems are attached, the solution of which is obtained by 
the aid of the formulas and equations previously 
enunciated. The whole treatise, which is of a valuable 
and thoroughly exhaustive character, is rather better 
adapted to the shelves of the savant, the scientist, and 
the professor, than to the library of the practical engineer. 


A Practical Treatise on Seginental and Elliptical, Oblique, or 
Skew Arches: Setting forth the Principles and Details of 
Construction in Clear and Simple Terms. By GErorGE 
JosEPH Bei, County Surveyor and Bridge Master of 
Cumberland. Carlisle : Chas. Thurman and Sons, English- 
street. London: -E. and F. N. Spon, 125, - Strand. 
New York: Spon and Chamberlain, 12, Courtland-street. 
1896, 


In the first issue of this treatise, previously reviewed in 
our columns, its principal features and leading character- 
istics. were discussed. Our present duty is, therefore, 
simple and brief. It consists in drawing attention to any 
additional matter that may have been introduced in the 
original text and illustrations. The ‘ Errata” supply 
some half-dozen corrections, which are not of any par- 
ticular importance. In addition, some nine photographic 
views of the Sickergill Bridge, in course of construction, 
have been included: in the present volume. This is a 
valuable addendum, and is in response to a suggestion 
of ours in the former review. The photographs enable a 
far better idea to be gained—especially by beginners—of 
the manner in which the arch stones are manipulated, 
and the positions they successively occupy during the 
actual process of building. The mystery of the twisting 
rules, both long and short, and the use and application of 
the different templates, are delineated more clearly and 
satisfactorily than would be possible by the aid of mere 
line drawings. 

The first photograph is an excellent illustration of the 
obtuse angled springer, which is always a very large stone, 
insomuch as the springer and the first course of arch 
stones are fashioned out of it. An imitation joint is sub- 
sequently cut in this stone, and corresponds with the real 
joint on the acute angle on the opposite abutment. The 
skewback springers are shown set on the impost, and the 
first few courses of the battered wingwall stand out in 
the foreground. One of the arch stones with one twisted 
bed and the soffit ready dressed is given in the third view. 
Another photograph is an illustration of a fully-dressed 
voussoir with the twisting rules in position, and in true con- 
tact with the twisted bed, while the upper edges of the rules 
“ wind,” or are in the same plane. A glance at the twisting 
rule will point out that the arch skews or throws to the 
left. The extrados and the courses of the arch stones 
resting upon the laggings are well represented in a couple 
of views, and the finished elevation of the bridge, show- 
ing the spiral curves or coursing joint lines on the soffit, 
appears in another page. Footnotes are attached toeach 
hart ay both for the purpose of fully explaining them, 
and also for identifying the different details with those of 
the same description, which appear in the series of plates 
attached to the 


Gold Milling Principles and Practice. By G. C. WARNFORD 
Lock, F.G.8. 8vo., 822 pages, with 207 illustrations. 
London: E. and F, N. Spon. 1901. Price 30s. 


Tur greatly increased activity in the search for and 
working of new sources of gold supply that has been 


such a characteristic feature of mining enterprise during 
the later years of the nineteenth century has, as a 
natural consequence, given rise to a large amount of 
literature, both in the form’ of general treatises and special 
descriptive memoirs, partly as indépendent publications, 
but’ more particularly as contributions to the “ Trans- 
actions” of the Institute of Mining and Metallurgy, 
the American Institute of Mining Engineers, and other 
technical societies, with the result that long and difficult 
searches are often nécessary when it is desired to 
investigate any special point in connection with the 
reduction of gold ores. The author has, therefore, done 
good service in bringing together in this volume a large 
and important amount of information upon all the 
operations involved in gold reduction under the different 
forms of wet and dry crushing, battery and pan amalgama- 
tion, concentration of heavy. pyritic. constituents, and 
their subsequent treatment by chlorine or cyanide 
solutions. The examples given include the results of the 
author’s own practice during many years in the manage- 
ment of amalgamating, cyaniding, and chlorine extractive 
work, supplemented by personal observations collected 
during ‘visits to other establishments over a wide range 
of countries, and the published results of other workers 
in the same field, which, taken together, give a vivid and 
faithful picture of the present conditions of this great 
branch of mineralindustry. In turning over these pages 
one cannot fail to notice the great and important changes 
that have resulted from the introduction of the cyanide 
method of extraction, which in all gold-producing countries 
seems to a great extent to be replacing the older methods 
of amalgamation and chlorine extraction, and even where 
these are retained, its use in the final treatment‘of slimes 
and tailings is almost essential where a high percentage 
recovery is required from poor material. It is not sur- 
prising, therefore, that more than one fourth of the volume 
is devoted to the cyanide process, which is examined 
in full detail, with the single exception of the Siemens 
method of recovering the dissolved gold by electrolytic 
deposition in lead and cupellation, which receives only 
a few lines of notice. From these, however, we gather 
that the method, in spite of its elegance, is slow and 
troublesome, the concentration on the lead plates being 
much lower than can be obtained by zine precipitation, 
which, notwithstanding its many disadvantages, is 
almost universally employed. The final chapter on com- 
plete systems, results, and costs, contains a series of 
examples of reduction plants in use in different countries, 
classitied according to the processes employed, with the 
addition of sectional sketches of the arrangement of the 
mills and machinery, giving in a condensed and conve- 
nient form an immense mass of information which cannot 
fail to excite the gratitude of those engaged in gold 
mining and reduction. 


SHORT NOTICE, 


The Companies’ Act, 1900, with an Epitome of the Sections relat- 
ing to Companies Registered before January 1st, 1901, for the 
Guidance of Directors and Secretaries of Existing Companies. By 
Fairbairn and Wingfield, chartered accountants. London: 
Abbott, Jones, and Co., Limited, Adam-street, Strand. 1s.—The 
Act of last year, which came into force on January Ist last, caused 
a flutter in many a dovecote. The accountants were naturally 
anxious as to the position they would occupy in the future as 
auditors of public companies, and they took counsel’s opinion, 
which is printed in full in this little hand-book. The latter is a 
concise summary of the changes wrought by the Act so far as it 
relates to then existing a ether with the material 
sections extracted and printed in full. It will be useful to direc- 
tors and secretaries. > 
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BEET-SUGAR FacTORY.—Thereare about thirty-five factories of beet 
sugar in the United States, one of the largest of which is in Utah, 
and has a capacity for working up 1200 tons of beets in twenty- 
four hours. The main building is of brick, 204ft. by 104ft, two 
and four storeys high. The boiler and pump-house is 220ft. by. 
40ft.; the lime and osmose process building, 50ft. by 100ft.; and 
the warehouse 53ft. by 163ft., with a capacity of 3500 tons of 
sugar for storage. The water supply of four million gallons daily 
is taken from ponds. The five receiving sheds are 24ft. by 500ft., 
of 2000 tons capacity, and the beets are delivered here by carts and 
railway wagons, passing down shoots to a flume by which they are 
floated to the main building. The water is about 6in. deep. At 
the main building ag nt raised by a paddle-wheel, the water 
draining off, and the ts being discharged on an apron down 
which they slide to the washer, where they are stirred in a circu- 
lation of water. Screw-and-bucket conveyors then carry them to 
the slicing machines, the sliced product then going to the diffusion 

rocess, where the saccharine matter is extracted by steeping. 

e diffusion battery has fourteen cells of 2} tons water capacity, 
in which cells warm water is forced through the mass of sliced 
beet at a pressure of 151b. The juice from the cells is pum 
to carbonising tanks, 10ft. by 10ft. by 12ft., of 1200ft. capacity, 
which are only half filled. Milk of lime is added to absorb the 
colouring matter, and after precipitation the juice is pumped to 
the filter prices and filtered through canvas. The carbonising 
and filtering processes are repeated, and after evaporation the 
syrup is boiled in vacuum pans, and then goes to the centrifugal 
machines, where the sugar crystals are separated from the 
syrup. The beet-pulp is used for feeding cattle, 
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THE CROSS-CHANNEL PASSENGER STEAMSHIP 
SERVICES. 
No. Il. 

Tue problem of the rectification of compass errors in 
iron ships having been satisfactorily solved by the | 
experiments carried out with the Rainbow steamer, owned 
by the General Steam Navigation Company, 
successful navigation of the deep sea by such vessels 
was settled for all time; but there being at that date— 
1888—few, if any, precedents in large iron ship construc- 


tion, as a guide to shipbuilders in the arrangement and | 


distribution of the material, iron steam vessels only 
came gradually into use, the next addition to the fleet 
of the General Steam Navigation Company in iron ships 


consisted of a pair of beam engines of 90 horse-power 
each; made by Acraman and Morgan of Bristol, which 
drove a pair of paddle-wheels fitted with Mr. Morgan's 
patented feathering floats. A remarkable peculiarity in 
these engines consisted in the position assigned to the 


principal parts. In an ordinary beam engine, either land 


| 


| 
| 


| was put on the route between Dover and Boulogne 


This was the second iron paddle steamer added to their 
fleet. She was built in 1842, and was 146ft. 9in. lon 
between perpendiculars, 20ft. moulded breadth, 10ft. 1n 
deep under deck, 175 tons register, and was fitted 
with side-lever engines of 110 horse-power. When going 


<0 _on to her station, this vessel went from London tg 
e | 


Boulogne, thence to Dover and back to Boulogne in 13} 
hours, including the landing of three sets of passengers 
the whole distance covered in the time being 174 miles, 
Her regular passages when on the service between the 
two stations, Dover and Boulogne, were made in two 
hours. 

The South-Eastern Railway—London to Dover—hay 


i 
been opened just prior to the putting of the Magician = 


on 


not having taken place—according to the records--until 
1842. 

It being an intention on the founding of this company 
to provide not only a passenger steam service between 
London and the Continental Channel ports, but also one 
between ports on our own coasts, boats were put on 
between Edinburgh, Newcastle, Hull, and Yarmouth, and 
the metropolis, starting from London Bridge wharf. One 


of the earliest of these boats was the Earl of Liverpool, 
of which we give a sketch in Fig. 1, a vessel of but 168 
tons register, fitted with engines of 80 nominal horse- | 
power, built on the Thames in 1822, The Monarch was | 
another of the early coasting steamers of the: company, | 
running between London and Edinburgh in the spring of | 
1834. This vessel was looked upon in her day as a 
* Gigantic Steamboat,” she being 206ft. ljin. long over 
all, with a width of 37ft. between her paddle boxes, and 
54ft. 4in. over them. She is recorded as being in length 
within 2ft. of that of the largest ship in the British navy, | 


Fig. 1-THE EARL OF LIVERPOOL 


| or marine, the main rocking beam or lever and the steam | 


cylinder in their normal positions were respectively | 
horizontal and vertical; but in the engines of the Little | 
Western these two prime parts changed places, the beam 
being vertically disposed, and the cylinder placed in a | 
horizontal position on a bed-plate secured to the vessel's 
floor plates ; the main connecting-rod of the engine being | 
attached to the upper end of the beam and the paddle 


, the Channel passage from Dover to Boulogne, our face. 
| tious contemporary, Punch, made it an opportunity jn 
‘the autumn of that year—September, 1844—of calling 
the attention of the travelling public to the ‘“ Impudence 
of Steam,” in the admirable graphic way which is his 
/wont. As the early volumes of our old friend are 
, possibly not within reach of the younger generation of 
|our readers, it may interest them if we give “Mr. 
“Steam” in full. 


Punch’s”’ effusion on 


follows :— 


It was as 


Tue IMPUDENCE OF STEAM. 


Over the billows and over the brine, 
Over the water to Palestine ! 
Am I awake or do I dream ? 
Over the ocean to Syria by steam ! 
My say is sooth, by this right hand, 
A steamer brave 
Is on the wave, 


and larger and longer than any of his Majesty’s frigates | shaft crank pin, while its lower end was coupled by 


Bound positively for the Holy Land ! 


Fig. 2—-THE CALEDONIA 


of the time, and with a passenger accommodation under | linkwork to the piston-rod crosshead. Steam was 
deck that would enable her to make up 140 beds, and | supplied to the engines by two flue boilers, but on 
dine conveniently 100 persons in her saloon. | account of their peculiar construction and that of the 
Of the Trident, another of the same company’s famous | valve gear of the engines, the vessel was found to be unfit 
early steamers, built in the historic Blackwall Yard on | for her original intended station. 
the Thames in 1841, by Green and Wigram, in service | 
on the same route as the Monarch, we gave illustrated | down, but was rescued by a passing vessel belonging to 
descriptive particulars in Taz EnGrneer of October 27th, the General Steam Navigation Company, which eventually 
1897 ; this vessel and her owners having been honoured purchased her, fitted her with new tubular boilers, 
in 1842, in the conveyance of her Majesty Queen Victoria altered the steam distribution valves of her engines from 


Being at sea in bad weather, the Little Western broke | 


from Edinburgh to Woolwich on the 
occasion of her return from her first visit 


Fig. 3—-THE WATERWITCH 


Godfrey of Bulloigne, and thou 
Richard, lion-hearted King, 
Candidly inform us uow ; 
Did you ever ! 
No, you never 
Could have fancied such a thing. 
Never such vociferations 
Entered your in a sinations 
As the ensuing— 
‘ Ease her, stop her!” 
* Any gentleman for Jo 
***Mascus, ’Mascus ?” 
‘*Tyre or Sidon?” ‘‘Stop her, ease her 
Jerusalem, ‘lem, ’lem;” ‘Shur! Shur!” 


Tickets, please Sir.” 


to Scotland. 

In the interim between the advent of 
the Rainbow in 1837, and that of their 
next iron vessel in 1842, the General 
Steam Navigation Company had several 
fine wood-built steamships in the Channel 
service. Of these we give in Fig. 2 an 
illustration of the Caledonia, as an exam- 
ple of the iargest class of vessel then 
employed by the company running be- 
tween London and Hamburg. She was 
175ft. long, 24ft. 9in. beam, 17ft. deep 
under deck, and 800 tons register; fitted 
with engines of 200 horse-power. She is 
shown coming down the Elbe on her 
passage to London; her rig and general 
appearance being so well depicted that 
no descriptionis necessary. Fig. 3 shows 
the Water-Witch at sea, the type of 
vessel then working the passenger service 
between London and Hull, she being of 
500 tons register. In Fig. 4 we give a 
view of the interior of the saloon of the 
steamship Leith, a vessel then on the 
ronte between London and Edinburgh. 
It will be noted that this apart- 
ment occupies the whole width of 
the vessel, is light and airy, and fitted with sub- 
stantial but separate dining tables, adapted to small 


families or select parties; comfortable settees being | 


arranged on its sides and end. In this vessel sleeping 
accommodation was provided for some 70 first-class and 36 
second-class passengers; the berths for the former being 
amidships, and the latter forward; the comfort of the 
voyager being studied, the private cabins for ladies having 
a female attendant. 

In 1843 a rather notable steamer, the Little Western, 
came into the possession of the General Steam Navigation 


Company. This vessel was built in Bristol in 1841, and 


was of the then unprecedented length of 200ft.; her 
frames were of T iron planked with wood and strength- 
ened with diagonal iron plates, Her propelling machinery 


‘Do you go on to Egypt, sir?”s 
‘* Captain, is this the land of Pharoah ’” 
‘* Now look alive there ! Who’s for Cairc /” 
‘Back her!” ‘Stand clear, I say, old file '” 
‘* What gent or lady’s for the Nile 
“Or Pyramids?” ‘‘Thebes! Thebes! Sir '” 
‘*Steady !” 
Now where's that party for Engedi 
Pilgrims holy, Red Cross Knights, 
Had ye ere the least idea, 
Even in your wildest flights, 
Of a steam trip to Judea / 
What next marvel time will show 
It is difficult to say, 
perchance to Jericho 
‘*Only sixpence all the way.” 
Cabs in Solyma may ply :— 
‘Tis a not unlikely tale— 
And from Dan the tourist hie 
Unto Beersheba by ‘‘ rail.” 


CONCRETE CONSTRUCTION. — The extent to 
which concrete is now being used in place of 
stone masonry is quite remarkable, and this is 
especially the case in railway work. In the ele- 


Fig. 4-SALOON OF THE LEITH 


double-beat to ordinary slide valves, which, with other 


improvements, had the effect of reducing her co 


she became the equal of the fastest boat on the Thames. 
Her owners put her on the Ramsgate station, from 
which she was finally withdrawn after some years of 
service. 

In the first week in April, 1844, the paddle steamer 
Menai, belonging to the same company, was advertised 
to leave Shoreham Harbour, calling at Brighton Chain 
Pier, for Dieppe ; this was the first Channel boat to run 
between these places, which was continued for some 
| considerable time every following Wednesday and Satur- 
'day. In the following month—on May 11th—the 
| Magician, belonging to ‘the same company as the Menai, 


al | 
consumption and very much increasing her speed, so that | 


vation of the railways entering the city of 
Chicago, many miles of retaining walls are re- 
quired, between which sand and earth are filled 
to form an embankment wide enough for from 
two to eight lines of railway. Stone walls were 
used at first, but the present tendency is to substitute 
| concrete, which is more rapidly and cheaply built, and with 
| less difficulty, in rd to interference with heavy traffic while 
| the work is being done in a limited space. On the Chicago and 
Western Indiana Railroad the method of construction has been 0 
developed that no hand labour is required in depositing the con- 
crete. Along a line of rails parallel with the site of the wall runs 
a concrete-making train, composed of wagons of cement, sand, and 
stone, while at head is a wagon fitted with a concrete-mixing 
machine, a belt conveyor, and propelling gear. The materials are 
wheeled along plank gangways over the wagons to the mixing 
machine, from which the concrete falls upon a belt conveyor 
carried by a steel boom which extends beyond the wagon, and 1s 
pivoted to swing vertically and horizontally. This deposits the 
concrete directly inside the moulds or forms. The conveyor 1s 
about 25ft. long. At first a locomotive was used to push and pull 
the train slowly over the section where work was in ut 
by making the concrete car self-propelling this expense is avoided: 
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thus compared do not appear. to possess boiler power 
propor tionate to their large cylinder capacity, but 
this can hardly be said of Mr. Johnson's newest 
Midlanders, or of Mr. Worsdell’s latest North-Easters, 
or of Mr. M’Intosh’s ‘900’s,” each of which has 
some 1600 square feet of heating surface, while Mr. D. 
Drummond's water-tube engines, of the “702” class on 
the London and South-Western, with cyliriders. 18} by 
26, and 6ft. 6in. coupled wheels, have boiler power prac- 
tically equal to that of these, pepeeneray to the 
cubic contents of their cylinders. Clearly, then, the Thuile 
locomotive possesses no superiority in relative tractive 
force, notwithstanding its vast size and cost. 

The question, therefore, naturally arises—What advan- 
tages does it possess to counterbalance its cost? I 
confess I have been unable to discover them. Indeed, 
the theoretical programme laid out by its designer must 
be deemed a very mild one in view of what has been 
accomplished by another type of engine shown last year. 
To haul “ international” expresses weighing 180 tons at 
a speed of 74°4 miles an hour on the ‘level would have 
seemed a “large order’’ a few years ago—would be so, I 
fear, still in this country. But that, and more, has been 
done over and over again both in France and America by 
four-cylinder compound engines; by the du Bousquet-de 
Glehn type, Nos. 2.161-2.180 on the Northern Railway of 
France, and by the Vauclain type in America; while the 
newer Nord locomotives, of which one was at Vincennes, 
have hauled not merely “180” or ‘“ 200" tons, but 305 
tons at 75 miles an hour on the level and on slightly 
rising gradients. Yet the Nord engine, although more 
costly than most British locomotives, is a vastly cheaper 
machine than the one under notice, and is more efficient 
in practice than is the Thuile engine even in theory. This 
fact seems to me to be in itself conclusive. 

At this stage it may be convenient to mention some of 
the chief special details of this notable engine, and to 
give its leading dimensions. The engine and tender run, 
as I have said, on no fewer than twenty-four wheels, this 
arrangement being, so far as I am aware, absolutely 
unique and unprecedented. The engine itself has four- 
teen wheels, of which four, 8ft. 2}in. in diameter, are 
coupled. The front part of the engine is carried ona 
four-wheeled bogie, the .rear on one with six wheels. 
Thus, of the total weight of 80 tons, 31} tons rest on the 
coupled wheels and 48§ on the two bogies—namely, 193 
on the front and 28} on the hind bogie. The boiler is 
approximately oval in lateral section. Strictly speaking, 
the section of the upper half is of horseshoe shape, curving 
inward at the middle of the boiler, while the section of 
the lower half is elliptical]. I doubt if this type of boiler 
will commend itself strongly to British engineers, but 
what may be deemed the inherent structural weakness of 
this shape appears to be corrected, so far as possible, by 
a strong system of staying. The tubes are of the Serve 
pattern, ribbed internally. The fire-box is of the 
Belpaire type, and has Tenbrink heating tubes. The 
steam distribution is effected by means of the Walschaert 
valve gear, which is so: popular on the European Con- 
tinent. Nickel steel of high quality is the metal chiefly 
used in the construction of the engine, which, I may add, 
is fitted with a dynamo turbine on the Laval system for 
the electric lighting of the train. There are two cabs, 
one in front for the driver; this is very spacious and con- 
venient, well lighted, and has a wind-cutter, prow-shaped 
front; it is in communication by means of speaking 
tubes and bell signals with the rear cab, which is situated 
behind the fire-box, and is for. the use of the fireman. 
The tender is of enormous size, and is designed to carry 
a vast supply of water and nearly seven tons of coal; the 
coal space is on an inclined plane, so as to facilitate the 
work of firing. 

The leading dimensions of the engine are as follow :— 


Boiler: 
Length, total ... ... ... 28ft. 64in. 
between tube-plates ... 14ft. 3fin. 
Diameter, vertical ... ... ... 6ft. Zin. 
9 horizontal, upper half ... 4ft. Sfin. 
$s lower half ... 4ft. Odin. 
Tubes—Serve: 
183 
Outside diameter 2#in. 
Fire-box : 
Total length 8ft. 10in. 
width 6ft. Sin. 
rate area ... 504 sq. ft. 
Heating surface : 
Total . 3205 sq. ft. 
Steam pressure per sq. in. 213 Ib. 
Cylinders : 
Diameter 20° lin. 
Stroke ... 27° 6in. 
Wheels: 
Coupled (4), diameter 8ft. 24in. 
Bogie (10), diameter ... 3ft. 5Sin. 
Total length of engine 45ft. 114in. 
Height to top of chimney... 13ft. 10in. 
Weight of engine, empty... ... ... 71 tons 15 cwt, 
> a in working order 80 tons 
eS ie on coupled wheels ... 314 tons 
on front bogie... ... ... 19% tons 
on rear bogie ... ... ... 28% tons 
Weight of tender, empty... ... ... ... 23% tons 
Total weight of engine and tender in work- 
ing order 


I understand that several of the French railways had the 
option of purchasing this curious and. in many respects 
noteworthy locomotive, but were not disposed to take 
advantage of the opportunity, and that consequently the 
engine has been sent, or is to be sent, to Egypt for use on 
the railways of thatcountry. It may be remembered that 
when Mr. Connor’s 8ft. 2in. single-wheeler engines came 
out on the Caledonian Railway in the early sixties one of 
that type built by Messrs. Neilson—now Neilson, 
Reid, and Co.—of Hyde Park Works, Glasgow, which was 
shown at the London Exhibition of 1867, was purchased 
for the Khedive of Eygpt. It isa curious coincidence 


that the only ‘ eight-footer”’ of the International Exhibi- 
tion of 1900 should have the same lot. 

Three express locomotives were exhibited at Vincennes 
belonging to the Chemin de fer de ]’Etat, or State Rail- 
way of France; two of these were shown by the State 
Railway authorities, one by the builders; and two out of 
the three were of American build, both of these being 
constructed by Burnham, Williams, and Co., of the 
Baldwin Works, Philadelphia. No. 2805, one of this pair, 
is a four-cylinder compound, constructed on the Vauclain 
system, having on each side one high-pressure and one 
low-pressure cylinder, both piston-rods driving on toa 
single crosshead, and connecting thence with the driving 
wheels, these being coupled to the trailing wheels. The 
front of the engine is carried on a four-wheeled bogie. It 
has a large boiler 12ft. in length between the tube-plates, 
and 5ft. 24in. in internal diameter, the axis being no less 
than 9ft. above the rail level. The total heating surface is 
1904 square feet, and the steam pressure 213 lb. The 
two high-pressure cylinders are 13in. by 26in., the low- 
pressure 22in. by 26in.; the four coupled driving wheels 
7ft. in diameter, and the total weight of the engine loaded 
is 54 tons, of which 314 tonsrested on the coupled wheels. 
The engine bore the name Montlieu. Practically it 
differed in no essential respect from a number of engines 
in ordinary use on American railways. 

The other American engine of the Etat line was shown by 
the builders, Burnham, Williams, and Co., by the special 
permission of the railway authorities. It bore the Etat 
number, 2903, and the name Montaigu. This, too, is one 
of the very usual American type, that known as the 
Atlantic, having a leading four-wheel bogie, four-coupled 
driving wheels, and a single pair of trailing wheels. 
This one has cylinders 17}in. by 26in., and coupled 
wheels 7ft. in diameter, with a large and high-pitched 
boiler like that of the other Etat Baldwin engine, Mont- 
lieu. Both of these locomotives possess the character- 
istic features of American work which I reviewed in my 
first article of this series—TuHe EnGIngER, September 
14th, 1900, p. 256—that is to say, briefly, general practical 
efficiency in design and suitableness to the duty demanded ; 
employment of the cheaper materials when these could 
be used without detriment to present effectiveness ; 
and avoidance of delicate finish in the workmanship, 
when such a degree of finish did not appear to be re- 
quired by the actual conditions of each case. Both 
engines gave an impression of power and speed and all- 
round usefulness, but not of lengthened durability. As, 
however, this last quality is not desired in the case of 
American locomotives, it being more profitable to use 
them up and build or buy new ones with the latest 
improvements, the fact that the engines are unlikely to 
last forty or fifty years, like those of the London and 
North-Western, is not regarded as a defect. I under- 
stand that these engines have given excellent results on 
the Etat line, as also have some of a similar type on the 
P.L.M. They are undoubtedly capable of far higher 
speed than is permissible by law on either of those French 
railways, and their haulage capacity is very large. At 
the present time they appear to be the only rivals of the 
de Glehn compounds among modern express locomotives 
in France. 


THE WORKING RESULTS OF THE RAILWAYS 
IN GERMANY IN 1899. 

THE length of standard—4ft. 84in.—gauge railways actually 

in operation in the German Empire at the end of 1899 was 

30,473 miles, showing an increase of 19-7 per cent. over that 


of 1899. Of this total 92°1 per cent. was owned by the 
different Governments, and 7°9 per cent. by private 
companies. 


According to the nature of their traffic, 20,021 miles, or 65°7 
per cent., were classed as principal, and 10,452 miles as 
secondary lines. The area of the empire being approxi- 
mately 208,800 square miles, there was in 1899 one mile of 
line for every 6°85 square miles (4384 acres), against one 
mile per 8°53 square miles (5461 acres) in 1889. And as 
the population had increased during the decennial period 
from 48°51 millions to 55°12 millions, the length per 
100,000 inhabitants had increased from 5°'245 to 5:°524 
ra or one mile per 19,070 and 18,100 inhabitants respec- 
tively. 

The rolling stock at the end of 1899 included :—Loco- 
motives, 18,291, an increase of 35°53 per cent. over 1889; 
passenger coaches, 36,613, an increase of 44°10 per cent. over 
1889; luggage and goods wagons, 398,052, an increase of 
45°50 per cent. over 1889. 

The outlay on rolling stock increased from £79,659,000 in 
1889, to £114,175,500 in 1899, or 48 per cent. The latter 
sum includes the following principal items :—Locomotives 
and tenders, £39,230,000; passenger coaches, £17,785,000 ; 
baggage and goods wagons, £57,128,000. 

The work done by locomotives in 1899, including train 
hauling, light running and shunting services, amounted to 
435,590,000 engine miles, or 14,685 engine miles per mile of 
line, 67°6 per cent. of which was useful mileage, or running 
with loaded trains. Since 1889 the increase has been 52°3 
per cent. in total, and 55°7 per cent. in useful mileage, and 
26°7 per cent. in engine mileage per mile of line. 

The number of trains per kilometre of line was :—In 1889, 
7216, or 19°77 per day ; in 1899, 9435, or 25°85 per day. 

The total mileage of passenger coaches, baggage, postal, 
and goods wagons, including vehicles from foreign lines, was 
in axle miles, of— 


Passenger traffic .. .. .. 2,507,274,400 .. 81-8 per cent. 
and goods traffic .. 8,587,586,400 .. 39-5 4 
Postal traffic .. .. .. ..  282,847,7 52-2 
11,327,208,500 4 
Axle miles per mile oi line .. 231,782 


The useful loads, including passengers with hand baggage, 
estimated at 165 lb. each, héavy luggage, dogs, cattle, and 
goods of all kinds, amounted to 22,632,102,600-ton miles, or 
59°8 per cent. above 1889; while the dead- load moved,.or 
that of the empty coaches and wagons, enginés and tenders, 
was 61,229,780,000 ton miles, 69°2 per cent.-.above 1889. 
The total weight carried on each mile of line in the year 
was 4,410,000 tons, or 38-7 per cent. increase. 


In the passenger trains, the proportion of seating utilised 
to total loading capacity per axle increased from 23°45 to 


24°28 per cent., and in baggage wagon load from 2: 
2°52 per cent. ; while on the goods trains there was Ayes. 
from 48°98 to 45°12 per cent., concurrently with an increase 
of the useful load per axle from 2°39 to 2°73 tons. This was 
due to the circumstance that augmentation in the loads 
had not kept pace with the increased capacity provided jn 
the goods wagon. 

The passenger traffic receipts in 1899 amounted to 
£26,686,000, an increase of 59°9 per cent. The receipts per 
mile were £892, 33°4 per cent. increase. The receipts per 
100 axle miles of passenger trains have, however, declined 
from £9 5s. to £8 11s., on account of the increase in lines of 
secondary importance. The proportion contributed by pag. 
senger and baggage service to the total revenue increased to 
29°78 per cent. from 26°40 per cent. in 1889. The number 
of railway journeys per inhabitant was 15, against 8 in 1899 
but their average length declined from 16°77 miles to 12-96 
miles, on account of the great increase in short-journey ang 
suburban train services. 

The passengers carried in 1899 corresponded 11,491 ,453,000 
passenger miles, an increase of 83°4 per cent. total, and 53 
per cent. per mile. 

The average receipts per passenger mile decreased from 
0-624d. in 1889 to 0°521d. in 1899. There were many con. 
tributory causes to this reduction of 13°5 per cent., in addi. 
tion to actual reduction in rates, such as increased use 
of workmen's tickets, season tickets, the abolition of extra 
rates for express trains, increased facilities given to the use of 
return tickets, and tke papens increase of fourth-class 
passengers as compared with the higher classes. 

The goods revenue in 1899 was £62,909,500, 44:1 per cent, 
above that of 1889, or £2076 per mile, or 19°9 per cent. in- 
crease, and its proportion of the total receipts was 70-22 per 
cent., against 69°05 per cent. 

The ton mileage of goods carried on freight notes, exclusive 
of parcel post service, was 20,487,308,000 ton miles—5! per 
cent. increase—which corresponds to 676,606 ton miles per 
mile of line, or 25:6 per cent. increase. The average freight 
per ton per mile was 0°747d. in 1889, and 0°689d. in 1899, 

The capital expenditure at the two different periods was:— 
In 1889, £500,810,000 = £19,815 per mile; in 1899, 
£608,476,500 = £20,020 per mile ; increase, 21-5 per cent., 1 
per cent. per mile. 

The total receipts, exclusive of rentals from leased property, 
were :—In 1889, £63,230,500 ; in 1899, £94,107,500 ; increase, 
53°6 per cent. 

The receipts per mile of line increased 27°8 per cent., and 
per 100 wagon axles of vehicles of all kinds 4°9 per cent.; 
while that per 1000 miles of paying load diminished 1:3 per 
cent. 

The surplus of revenue over expenditure increased from 
£1150 per mile in 1889 to £1279, or 11°17 per cent., in 1899, 
giving corresponding returns upon the capital at the different 
dates of 5:74 and 6°88 percent. The total number of persons 
in the railway service at the end of 1899, including officials, 
operatives, apprentices, and women, was 521,760, or an in- 
crease of 40°3 per cent. in ten years, for a corresponding 
increase in length of lines worked of 19°7 per cent. The 
railways therefore provide occupation for nearly 1 per cent.— 
1 in 106—of the entire population. 

The narrow-gauge lines open at the end of 1899 amounted 
to 1064 miles, having increased 96°3 per cent. in ten years. 
The rolling stock included :—In 1889, 177 locomotives, 300 
passenger coaches, 4151 baggage and goods wagons; in 1899, 
366 locomotives, 948 passenger coaches, 7847 baggage and 
goods wagons. The capital expenditure was:—In 1889, 
£2,271,500, equals £4189 per mile; in 1899, £4,705,000, equals 
£4908 per mile, increase 17°2 per cent. Receipts :—In 1889, 
£157,500 ; in 1899, £466,000. Working expenses:—In 1889, 
£112,000; in 1899, £384,000. Surplus:—In 1889, £45,500; 
in 1899, £82,000. 


THE TELEGRAPHONE, 


AN instrument to which the above name has been applied, 
and which is a remarkable development of the telephone, 
has been invented by Mr. Poulsen, of Copenhagen. It is an 
apparatus whereby res sent by the telephone may be 
permanently recorded and repeated, or re-transmitted to a 
distance at will. The fundamental principle of the instru- 
ment rests on the fact that electro-magnetic impulses leave 
their impression in fac-simile upon adjacent metals, such as 
steel, nickel, and cobalt, arranged to receive them. In this 
case a steel wire is wound spirally with a short “ pitch” on 
a revolving non-magnetic drum. Upon this wire rest the two 
poles of a small electro-magnet connected with a microphone 
transmitter. In this way sounds actuating the diaphragm 
of the transmitter are transferred as magnetic influences to 
the electro-magnet, which, when the drum is set in motion 
by some suitable motive mechanism, communicates them to 
the revolving coil of wire. The two poles of the magnet 
gripping the sides of the wire, and assisted by a plough 
guided between the spirals, are carried along a sliding rod 
laterally, until the end of the coiled wire is reached. There- 
upon a neat device shunts the travelling electro-magnet on 
to another mechanically-revolving spiral, which quickly 
takes the carrier back to its original position. The instru- 
ment is now ready to reproduce all that the wire has 
received. Connect the magneto-carrier to an ordinary 
telephone receiver, and now, travelling over the same ground 
as before, the poles will be actuated this time by the 
magnetised wire, and will re-transmit to the receiver what 
they had previously imparted to the wire. 

It is claimed that the magnetisation of the coil is per- 
manent, but may be easily obliterated if desired. For 
instance, the introduction of a permanent magnet near the 
wire, or a rather strong electric current passing through it, 
entirely effaces the magnetisation. Another form of this 
instrument utilises an endless steel band or ribbon, stretched 
between two pulleys revolving at uniform speed. Upon this 
ribbon rest the poles of three electro-magnets, one for 
magnetising it with the vocal waves, one for transmitting 
them forward, and a third—operated by a continuous 
current—for obliterating them, so that the ribbon is free 
to take up its duty as receiver when it comes round again 
to the first magnet. It vill be seen that a communication 
of any length whatever could be re-transmitted automatically 
by.this means. ‘ 

“From the above description it will be gathered that the 
instruments are comparatively simple in construction, there: 
being little that is liable to get out of order. The applica- 
tions to which they can be put are obviously numerous,. 
but perhaps the most important adaptation of the principle 
is that_of telephonic “relays.” The apparatus is on view. 


‘at 2, Angel-court, Throgmorton-street, London, H.C. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves resp bli the opi of our 
correspondents. 


BOILERS FOR THE NAVY. 


sin,—I have made the generation of steam the study of a life- 
time ; most men have their hobbies, this has been mine. In days 

ne past over 300 boilers of my design have been made and put 
to work with success, I have long since retired from active work 
of the kind, but I have carried my experience with me. It 
extends to land boilers, marine boilers, and locomotive boilers. 
The water-tube boiler has been the subject of special study with 
me. As I do not append my name to this letter I cannot be accused 
of egotism or a desire to advertise myself. I want those who will 
read this letter to believe that I am not writing as an norant 
amateur, but as one with some certain knowledge of my subject. 
Much has been written of late about the report of the Boiler Com- 
mittee, and the principal purpose of this letter is to direct attention 
to a curious error into which the critics of the report appear to have 
fallen, and to correct a false impression. 'T'wo points are prominent: 
one is the argument that the Belleville boiler is a successful one in 
many ships, notably those of the French Messageries, and that this 
being the case, the boiler does not deserve the condemnation of 
the Committee. The other is that the constitution of the Com- 
mittee is wrong, because no one with an experience of water-tube 
boilers was @ member of it. 

Now, concerning the first point, it is to be observed that the 
Committee was not — to consider the abstract or diffuse 
merits of any boiler. It had nothing whatever to do with settling 
what is the best system of generating steam. It had to settle 
what is not the best type of marine boiler, This narrowed the 
range of its investigations very much. But further, it had not to 
settle what is not the best type of marine boiler for ships in general, 
but for fighting ships in particular; and, once more, it had not to 
settle the question for fighting ships in general, but for ships of the 
British Navy in particular. I cannot too strongly insist on this 
fact, the limitations of the inquiry. It is always, according to 
my experience, overlooked. It is of the greatest possible import- 
ance that it should be borne in mind. 

To try and make this clear, | may make inroads on your space ; 
I venture to risk this. Fair play is, | know, dear to THE ENGINEER. 
Let us give the Committee fair play. 

No competent boiler designer ever thinks of his boilers apart 
from their surroundings and the conditions under which they 
work. The return small-flue boiler is, for example, an excellent 
land steam generator. It is essential to its success that the water 
shall be good. The Lancashire boiler is a favourite. But no one 
would put it down where space was so cramped that it could not be 
proportioned. Apply this to marine boilers. Those in the 
mercantile marine are worked under particular conditions. Steam 
is got upand kept up in them for periods, varying with the service, 
of one to six weeks, They are a very short time out of work, they 
are kept going as hard as may be while they are under steam. 
The conditions are most unfavourable to the corrosion due to idle- 
ness. In the Navy the conditions are quite different. Again, the 
quality of the firemen, the methods of working the boilers, such 
details as scumming, making up feed, the standard of density, and 
various other questions of stokehold management, are by no means 
the same in the Navy as inthe mercantile marine. All this means 
that the boilers of a ship, and her crew, from the captain down to the 
lowest stoker, constitute a whole, the individual parts of which act 
and re-act on each other in a way that can only be appreciated by 
those who have had experience of it. 

Putting, now, the duty of the Committee into the most dense 
form of statement, I say that it consisted, not in deciding whether 
the Belleville boiler was a good boiler or not, but in deciding 
whether it was a boiler good enough for the British Navy. It is 
constantly argued that the Belleville boiler has been a great success 
in the M eries boats. It is a significant fact that no line of 
steamers in the world has so large a subsidy, considering the work 
done in return. It is also stated that the hatches and decks are so 
er that defective boilers can be and are lifted out bodily, if 
need be, at the end of each voyage, and 5) boilers dropped into 
their place. It is quite possible that if British war vessels could 
be worked under just the conditions prevailing in the French mail 
boats the result would be quite satisfactory. I shall not presume 
to dispute this proposition. But I do assert that the conditions are 
wholly different, and that the success or failure of any boiler depends 
almost entirely on its surroundings ; that is to say, on its titness 
for the station in life to which it has been called. If a boy kee 
bad company he will be demoralised, and his character will 
ruined. The same may be said of a boiler, Its success in life or 
its failure depends on its conditions of existence, These may be 
favourable to one type of boiler and unfavourable to another ; but 
before we say that any boiler is or is not a good boiler for our 
Navy, let us carefully consider how it will be worked, what is the 
routine of stokehold managément, what the adaptability of those 
managing it to its idiosyncrasy. 

Now, it has struck me all along that the members of the Com- 
mittee have never for a moment lost sight of this point. From 
first to last they have closed their ears and shut their eyes to 
abstract evidence as to what the Belleville boiler could and could 
not do. They have kept to the one question, Is or is not the 
Belleville boiler suitable for use in the British Navy‘ The condi- 
tions under which it is used are very peculiar, in many respects 
simply heartrending. The Committee might have suggested a 
moditication in the tire-room methods and marine-engine practice 
of the warships of Great Britain. That would have been waste of 
time, a blunder—worse than all, an impertinence. They stuck to 
their last, and simply said, taking the conditions of use prevailing 
as they are, the Belleville boiler is not fit for the Navy. They 
might, indeed, have disarmed criticism if they had gone a little 
out of the record, and said that the Belleville boiler was a super- 
latively excellent steam generator. Indeed, I am quite prepared 
to admit that myself ; but the fact, supposing it to be a fact, in no 
way modifies the absolute certainty that it has no fitness for use in 
a British warship. It may succeed in the navies of other nations, 
but it cannot succeed in our Navy. ‘To forget the limiting factors 
is a great mistake, 

It is noteworthy that when not ha in abusing the Com- 
mittee, the advocates of the Belleville boiler go out of their way to 
admit that for which I have now been contending. They say in 
effect, ‘‘ The boiler is admirable, but you do not use it in the night 
way. It is not a crude affair like the cylindrical boiler, but a 
beautifully designed and delicate scientific apparatus. It is your 
engineers, your firemen, your defective and unscientific naval 
system, that is to blame, not the boiler.” I can admit all this 


. cheerfully, I think the Committee admit it. They will submit, 


if need be, to have the Belleville people walk up and down the 
bodies of themselves and the naval engineers of this country. But 
wild horses will not extract an admission from them or from me 
that this most perfect of all steam generators is fit for use in our 
Navy. As a timekeeper, there is no comparison between a 
dead beat regulator pe kitchen clock. For the purpose of the 
cook, however, the kitchen clock is infinitely more suitable than 
the regulator. In like manner, the very scientific excellences of 
the Belleville boiler wholly unfit it for a rough-and-ready life on 
the ocean wave. 

Here I come to another ment. It is said that we have not 
had sufficient experience with the Belleville boiler, but let us have 
patience and all will be well. The direct answer is that if a 
disastrous—on the whole—experience of six years and an outlay 
of a couple of millions-has not taught us how to make the best of 
this boiler, we are not likely to learn it at all. 

_ Turning now to the argument that the Committee should have 
included some one ve in water-tube boilers, I smile, as they say 
in the States—nay more, I laugh. Who can be suggested for such 
apost? Mr, Babcock? Mr. Rosenthal? Mr. Yarrow! Mr. Thorny- 


croft! NeedI say more! The argument is too absurd for anyone 
= knows what the present position of the water-tube boiler 
e is, 

Now, one final question for discussion and I have done ; indeed, 
it needs but a little more, I fear, and your readers will wish I had 
never begun. What are the special and particular merits which 
the Belleville boiler possesses, as compared with the cylindrical 
boilers fitted with Howden’s system, or Ellis and Eaves’ system of 
induced hot draught! If it can be urged that success has been 
attained in the French mercantile marine with, say, 100,000 horse- 
power of Belleville boilers, and that is a sufficient reason for adopt- 
ing and using them in the British Navy, what cannot be ed 
on the same line of argument in favour of the Howden cylindrical 
boilers, of which nearly half a million horse-power were put to 
in 1900 alone, which are now to be found 

y every important shipowning com or firm on the face 
of the pte, to the extent of pry 3, 500,000 horse-power / 
The world has been assured that the Howden system is not fit for 
men-of-war. But I donot remember that I ever saw in printa 
single statement in proof of this, I have seen it stated that if Mr. 
Howden had been a Frenchman instead of a Scotch his system 
would have been tried; but I have never seen any attempt to 
prove this either. In point of fact, it seems to me that the 
paramount defect of all Admiralty defence is lack of proof. 

Westminster, Apri! 23rd. SEXTUS, 


LOCOMOTIVE FIRE-BOX STAYS. 


Sir,—Might | suggest that it would be worth while examini 
the threads on the stays and in the holes in the plates of the wrec 
of the Knottingley boiler! It may possibly be that bronze stays 
fail because they are harder and more rigid than the copper plates 
of the fire-box. 

The fire-box is known to expand a greater amount than the outer 
casing. Todo this it must or the stays slightly. If the fire- 
box plate is assumed to be very soft, and the stays hard or rigid, 
is it not possible that the stays may enlarge the holes in the plate 
before they yield by bending / If they did, leakage would follow. 
The ends of the stays would then be drifted or expanded to stop 
the leakage. Ina short time the same thing would happen again, 
and so we might assume that some of the stays would always be a 
slack fit in the holes. If the fire-box fails the stays will pull 
through the plate, but the threads in the holes will not be com- 
pletely stripped. 

In the case of the Westerfield explosion we had a nearly new 
boiler, stays—presumably—a good fit to start with; continual 
leakage from stays, and consequent re-drifting. In the end the 
tire-box failed by the side stays pulling through the plate. At the 
inquiry some witnesses favoured the theory that the stays were 
slack in the holes, I am told by a man who saw the remains of the 
Westerfield boiler that the threads on the stays and in the holes 
of the fire-box plate were not stripped, but were almost perfect. 

April 20th. WERT. 


VENTILATION OF THE LAW COURTS. 

Sir,—The article in your edition of 12th inst., relative to above, 
will have been agreeable reading to numbers of your subscribers, 
many of whom, no doubt, have vivid recollections of the unsatis- 
factory atmospheric conditions hitherto prevailing in these build- 


ings. 

“he charts printed giving details of the temperatures are of 
value, as they show conclusively the uniformity in the daily work- 
ing of the installation. 

In the latter portion of the article data are given regarding the 
performance of the fans, now the output stated and power required 
are so much in excess of the usual duty from centrifugal fans of 
such dimensions, that it would be most interesting to know by 
what means and in what manner the measurements were taken, in 
particular the volume of air discharged for fans of the sizes 
mentioned, seems enormous, especially when one takes into con- 
sideration the fact that the machines in question are coupled up to 
a series of air ducts. 

On the other hand the power required apparently is remarkably 
high, inasmuch as the air discharge per watt is very small for such 
low circumferential speeds. 

As this subject is of importance to ventilating engineers 
generally, perhaps Mr. McFerran would kindly furnish some 
details. INTERESTED, 

April 23rd. 


THE STRENGTH OF STRUTS. 

Sirk, —With your permission I would like to make a few remarks 
on what Professor R. H. Smith says in his paper on the above 
subject regarding the early theories—see THE ENGINEER, 19th 
April. He says Euler’s theory seems to have been the product 
of an exercise in pure mathematics, This was not the case ; the 
title of Euler’s paper was ‘‘ Sur la Force des Colounes.” Again, he 
says that ‘‘this theory ignores the fact that not only the angle 
0 deg. has zero sine, but also every half-turn.” This is also quite 
a mistake, as it-is over a hundred years ago since this was not only 
pointed out as a fact, but also the very important consequences 
which tlow from it. Yet again, he makes a mis-statement when 
he says that every theorist bases his calculations on ‘‘an elastic 
theory . . . known to be approximately true, &c.” It is only 
a short time ago since there was published in a continental journal 
a paper on struts which took this approximateness of the theory 
into acco ant, OILER. 

April 25th. 


CENTRIFUGAL PUMPS, 

Sir,—In reference to the correspondence which has been taking 
place on the above subject in your paper, we see that it is sug- 
gested that ee or series centrifugal pumps are of recent 
introduction. We enclose for your perusal our catalogue dated 
1854, in which you will see that nearly fifty years ago this type of 

ump, with four coupled in series, is illustrated and fully described 

y us. We will not refer to the merits of the well-known centri- 
fugal pumps, which we introduced and have manufactured so 
largely for so many years, in connection with this controversy, but 
think the above facts may be of interest to your readers at the 
present time. GWYNNE AND Co, 

London, E.C., April 18th. 


[This is a very curious and interesting catalogue, and we commend 
its reproduction by Messrs. Gwynne and Co, to their consideration, 
showing as it does the existing state of knowledge of the centri- 
fugal pump, and its theory and practice then extant.—Eb. Tur E. } 


ROOF WORK IN WALES, 


Sir,—We notice in Welsh notes, April 19th, THE ENGINEER, 
that Kirby and Rees are carrying out extensions at the British 
Weldless Tube Works. Kindly allow us to correct this, that Kees 
and Kirby, Limited, are carrying out extensions—new steel build- 
ings—for the British Mannesmann Tube Company, Limited. We 
also have in hand new roof work in the Swansea Valley for W. 
Wilbertson and Co., Limited ; Wright, Butler and. Co., Limited ; 
and Ludwig Mond’s Nickel Company, Limited. 

REES AND KirBy, LIMITED, 

Morriston, R.S.0., Glam., 


‘April 20th, 1901 


120 MILES AN HOUR. 


Srr,—In your last issue I have read another ‘railway record 
from America—speed 120 miles an hour.” As this works out at 


a piston speed of a shade over 2600ft. per minute, I shall be glad 
to know if this is also a record. I have been designing and 
making high-speed engines for over twenty years, and thought | 
was doing fairly well when running at half that. 

Chiswick, April 16th. G. F. G. DesvicNes, 


CONTINENTAL NOTES. 


THE question of lighting the Bois de Boulogne and the Bois de 
Vincennes, Paris, has been under consideration for a considerable 
time past. It is now understood that the Municipal Council of 
Paris has received a proposal for carrying out the project, the 
illuminant employed to be alcohol. 

TuE Cherbourg Chamber of C« ce, France, has just voted a 
sum of 2,500,000f. for the enlargement of the east jetty of the 
port. 

Tue French State Railways have a project on foot for the 
construction of a railway between Paris and Chartres vid Chevreuse 
and Gallardon — a distance of 80 kiloms. The proposed new 
line will comprise several viaducts, one of 500 m. and one 
of 800 m., and a tunnel of 2200m. The estimated cost of the 
line is 27,000,000F. 

THE newly-launched steamer of the Nord Deutscher Lloyd, the 
Kronprinz Wilhelm, built at the Vulcan Docks, Stettin, is 
202°17 m. long, and 13°10 m. deep, with a beam of 20°10 m. 
Her capacity is 15,000 tons register, and her displacement 21,000 
tons. The vessel has five decks, and is entirely of steel, her 
— appearance being similar to that of the Kaiser Wilhelm 

ler Grosse, and, like the latter, she has four largefunnels. Shecan 
accommodate 650 first-class passengers, 350 second, and 700 steer- 
age. The ship is divided into seventeen water-tight compart- 
ments. The machinery comprises two six-cylinder quadruple- 
expansion engines, indicating 30,000 horse-power, capable of 
developing a speed of 23 knots per hour. There are sixteen 
boilers, twelve double and four single. The crew numbers 500 
men. 

THE Hungarian Parliament is at present engaged in the discus- 
sion of a project for the construction of a canal proposed to be 
constructed between Stettin and Fiume. This waterway would 
join the Oder to the Danube by the canal of the Waag Valley, then 
the Danube to the Drave by the Bukowar Szamasser canal, and the 
Drave to the Mediterranean by the Kulpa. If this project is 
approved of, the North Sea will be connected by canal with the 

editerranean, and Fiume and Buda Pesth would become important 
ports for the transit of African and Oriental commerce. This 
aeeeaenny was partially studied in 1896 by the Count Hugo 

ttems. 

Ir is understood that the Dutch and German Governments have 
decided to construct a system of cables in the East that will 
render Holland and Germany independent of the English cables. 
The principal line will terminate at Shanghai, from which three 
branches will run,to Kia-Tchiou towards the north, Japan and 
America towards the west, and the islands of the Pacific towards 
the south. The southern cable will first touch at the Bismarck 
Archipelago without touching any English possession, and after 
making a long circuit will join the Dutch cable which runs to the 
Natoenas Islands, situated to the north-west of Borneo. 


A RECENTLY published statistic on the railways of the Ottoman 
Empire shows that the total length of lines reaches 4496 kiloms. 
Of this 1242 kiloms. have been constructed by German firms, 516 
by English, 1265 by Austrians, and 1278 by French. 

AN interesting communication has been made by M. J. H. 
Delaunay to the Society of Civil Engineers of France on the sub- 
ject of the Pangalanes Canal, Madagascar, of which the following 
is a résumé:—The island of Madagascar, which is larger than 
France, only possesses one natural bay—that of Antongil—pro- 
tected from the entry of sands. But this bay could not be utilised 
as the site of the principal port on account of its distance from the 
centre of the island. ‘The site of Tamatave was, however, indi- 
cated as advantageous and being capable of being utilised. With 
this in view two projects were prepared, a railway along the coast 
adjoining Tamataye; Andevoranto, and Tananarive, and a canal 
following the same itinerary. and utilising a succession of lakes 
contiguous to the route: The French Government decided on the 
waterway, which-wilt-run from-Tanatave to Manangary, a distance 
of 330 kiloms., of which 100 kiloms. are already finished. This 
canal—the only means of communication between Tananrive and 
Tamatave—is by the fact assured of a traffic of 10,000 tons of 
imports and 4000 of exports. The service will be divided into 
two parts—one fast, for passenger traffic, and the other slow, for 
goods traffic, and for which lighters will be used. 


THE INSTITUTION OF CIVIL ENGINEERS. 
MEETING OF STUDENTS, 
AT a meeting of students of the Institution of Civil Engineers 
held on Friday evening, the 19th instant, Mr. Max am Ende in the 
chair, a paper on ‘‘The Theory of Cast Iron Beams” was read by 
Mr. E. V. Clark, B.Sc., Stud. Inst. C.E. ; 

The following is an abstract of the paper :— 

In the ordinary theory of beams various assumptions are made, 
some of whieh’ are, in general, equally justitiable for all beams, 
whatever their composition may be, whilst others pre-suppose 
certain properties in the material of which the beam is made. 
Those of the latter class—especially the d proportionality of 
stress and strain—are very far from the truth in the case of cast 
iron beams, and the author endeavours to arrive at a theory in 
which the errors of these assumptions are eliminated. 

From direct-tension and compression experiments, stress-strain 
curves were obtained, which on examination proved to approxi- 
mate very closely to parabolas ; and the mean fracturing stress in 
the tension ee was within 2 per cent. of the stress corre- 
sponding to the:maximum ordinate of the tension parabola. For 
reasons given at length, the author. takes this maximum ordinate 
as representing the true tensile limit of the cast iron, and, applying 
analytically to the theoryof beams the equations of these parabolic 
stress-strain curves, obtains expressions for the amount of shifting 
of the neutral axis from its original position, for beams of rectan- 
gular, square-on-angle, and circular sections, and for the modulus 
of resistance. The former is found to vary between 4 per cent. and 
7 per cent, of the beam’s depth, whilst the latter, on comparison 
with the médulus given by the ordinary theory, is seen to be 40 per 
cent. to 57 per cent. greater. Tests were then made upon beams 
of the three’types mentioned, cast simultaneously with the tension 
and compression imens, but it was found that the calculated 
strengths ‘still fell considerably short of those 
determined, although about two-thirds of the deficiency of stre 
given by the ordinary theory was eliminated. It thus appears that 
some factor of no small importance has been overlooked in the cal- 
culation of beam strength, and it is clear that the want of propor- 
tionality between stress and strain in cast iron is not sufficient to 
account for the abnormal strength of beams. 

The author next considers more closely the question of the form 
of the stress-strain curves for cast iron, particularly the tension 
curve, as its shape ati the upper regions of stress has great influence 
on beam.strength, Experiments made by Segundo on steel are 
quoted, which offer decided evidence that the theory of beams in 
general is not radically at fault, as has often been imagined. , 

A discussion followed, in which Messrs, H. E, Wimperis, B.A., 
H, W. Standen, and J, W, M. Topley, Studs, Inst. C.E., took part, 
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NEW PUMPING STATION AT HAMPTON 


J. W. RESTLER, M. INST. C.E., ENGINEER 


THE SOUTHWARK AND VAUXHALL WATER 
COMPANY’S NEW WORKS AT HAMPTON. 


For Tuesday next the chairman and directors of the South- | 
wark and Vauxhall Water Company have invited a number of | 
guests toinspect the company’s worksat Hamptonand Sunbury, | 


and to witness the turning of the first sod of the new storage 
reservoirs at Walton. Those who go will certainly have a 
most interesting visit, for the company has recently added 
largely to its pumping plant, and has large filter bed and 
storage works in progress. For the most part the inhabitants 
of London are but little aware of the amount of trouble 


which the water companies take to secure and maintain an | 
It would very much surprise | 
them ifthey knew. The Southwark and Vauxhall Company’s | 
arrangements are excellent, and of particular interest are the | 


ample supply of pure water. 


new pumping engines at Riverdale, as the site of the Hampton 
works is termed. These engines have now been running for 


some little time most satisfactorily, and in later issues we > 
Above | 


propose describing and illustrating them in detail. 
we give a reproduction from a photograph of the building in 


which they are contained. It is a continuation in the same | 


line of the older buildings of the company, and the three 
engines of the present extension are each of them capable of 
pumping nine million gallons in the twenty-four hours under 
a head of 280ft. 
run ordinarily at 25 revolutions per minute. They are triple- 
expansion, the sizes of the high, intermediate, and low-pres- 
sure cylinders being 20in., 29in., and 54in. in diameter 
respectively, and the stroke being 5ft. The high and inter- 
mediate-pressure cylinders are fitted with piston valves, the 
low-pressure having a flat slide valve. The engines run con- 
densing, and the air and circulating pumps for the surface 
condenserare worked off the high and low-pressure crossheads. 
There are two fly-wheels, one at each end of the engine. 


When we describe the engines in detail later on we shall give | 
There are three pumps to) 


further particulars fully. 
each engine, they are all double-acting, and 164in. diameter, 
by 5ft. stroke. 
Babcock and Wilcox boilers contained in a boiler-house ad- 
joining the engine-room, which, it may be remarked, is one of 
the finest of its kind that exists. 

The company has recently been carrying out large exten- 


total of 32} acres of filter beds. 
admitted for the first time to six new filter beds having a total 
area of about six acres. The present storage capacity for 
unfiltered water is 390 million gallons at Hampton, and 
46 million gallons at Battersea. The capacity of the intended 


storage reservoirs, the first sod of which will be cut on Tues- 
day, is 1076 million gallons, making a total storage of un- 
filtered water, when these are completed, of 1512 million 


They are of the vertical marine type, and | 


Steam is supplied from a double range of | 


On Tuesday water will be | 


In addition, the company possesses covered reser- 
| voirs for filtered water having a capacity of 19 million gallons, | 
and is just commencing four new covered reservoirs which 
will have together a capacity of 52 million gallons. 


gallons. 


THE FATE OF COUNT VON ZEPPELIN’S BALLOON. | 


In the art of aérial navigation two distinct principles are 
recognised. 


Montgolfier. It consists in constructing a balloon that will 


tise and remain suspended in the®air by the aid of the | 
ascensional force developed by a gas imprisoned in the folds | 
The other and more modern principle | 


| by She Loan Section on the eve of his departure for the Colonies ; and his 


of its envelope. 


realisation in the application of a dynamical motive force 
to a flying machine. The partisans of this system completely 
reject all use of gaseous bodies, whether in the form of hot 
air, common coal gas, or pure hydrogen. 


which have been carried out respecting the physiological 
mechanism of the flight of birds, and upon the laws govern- 
ing somewhat complicated mechanical movements. Professor 
Marey greatly contributed to elucidate the whole question by 
the ingenious methods of analysis he adopted in treating of 
the movements of flight. The new and more accurate 
calculations of Lilienthal and Loess] demonstrated the gross 
inaccuracy of the formula established by older mathematicians, 
and thus raved the way for the more modern inventors and 
designers of flying machines. Hiram Maxim, in the year 
1894, and subsequently Langley, Hargrave, and recently 
Kretz, have all experimented with aéroplanes and flying 
machines. 

The most serious and practical attempt made with a 
balloon, capable, or at least supposed capable, of being steered 
or directed, was that undertaken by Count von Zeppelin 
last year. Unfortunately, the experiments were inconclu- 
sive. The latest advices from Switzerland give an account 
of the disastrous condition to which this now famous 
balloon has been reduced. 


One is based upon the idea entertained by | 


They, on the | 
| contrary, rely altogether upon the scientific investigations 
‘ance comes from the Secretary of State for India, the Victoria 
and Albert Museum, South Kensington, the Royal United Service 


| broken. It is satisfactory to be informed that, in spite of 


these discouraging circumstances, the enterprising aéronaut 
intends to reeommence his ascensions in the coming summer. 
He has ordered two Daimler motors of a more powerful and 
lighter type than formerly, and it is to be hoped that some 
out of the dozen experiments contemplated may be attended 
with a decisive result of some kind, 


Navat AND Exutpition, Crystat Patace, 1901.— 
This Exhibition is making excellent progress under very distin- 
guished patronage. His Majesty the King affords assistance by 
sanctioning a contribution from the Royal Collections at Windsor. 
He has further, through Sir Arthur Ellis, expressed his pleasure in 
helping towards the success of the Exhibition by which the various 
service charities and institutions are so largely to benefit. His 
Royal Highness the Duke of Cornwall made a contribution to the 


Equerry, Sir Charles Cust, has placed at the disposal of the Com- 
mittee his magnificent collection of naval prints, from which a 
selection is being made for the Loan Section. The Secretary of 
State for War and the Lords of the Admiralty are helping with 


exhibits from Woolwich and H.M.’s dockyards. Valuable assist- 


Institution, and many societies and public corporations; while the 
officers of the Corps of Royal Engineers at Chatham are lending the 
famous Gordon relics. The Viceroy of India, Lord Curzon, is 
sending a complete set of uniforms of the various corps comprising 
the Indian Army. Many private individuals are helping, and the 
authorities hope to have a really interesting series in the Loan 
Section. Still, there is a large space at disposal ; and it is not too 
late, even now, if those who have relics, trophies, models, pictures, 
and portraits, will lend them. These exhibits will be received at 
the Palace up to the 9th May. In the Commercial Section nearly 
all the great shipping companies are being represented, as well as 
many of the id firms doing business with the Government 
Service Departments, The Suez Canal Company is sending in- 
teresting plans and models. A strong Ambulance Sub-Committee 
has been formed with the object of presenting a clear representa- 
tion of field hospital work in the grounds of the Palace. The Music 
Sub-committee, with Colonel-Barrington-Foote as chairman, is 
making arrangements for a grand naval and military concert in 
the Centre Transept of the Crystal Palace on the 2nd July. It is 


It appears that the violent | anticipated that the Service charities will benefit by this concert 


sions of its filtering arrangements, and will shortly possess a | storms which in January last swept over the central | to the extent of £4000. An interesting section has been opened 


regions of Europe nearly demolished its resting place. The | for the handicrafts exhibits of soldiers and sailors, a4 
1elda- 


tempestuous gales blew in the windows of the timber sheltef, 
furiously attacked the outer envelope of the aérostat, and 
ripped it open for about a third of its total- length. The 
inner envelope, constructed of aluminium, fared no better. It 
was twisted out of all shape, and a large part of it literally 


ere: and men who have left his Majesty’s service. 
ars 


hal Earl Roberts, V.C., K.G., has consented to n the 


| Exhibition on Thursday, 23rd May, at 4.30 p.m., and the Countess 
| Roberts has intimated that it will give her great — on the 


same occasion to unveil the large statue of Earl Roberts, which will 


stand in the Entrance Hall of the Exhibition. It is a repliqué of 


torn away. Many of the cross pieces and uprights, also of | the statue erected by public subscription on the Maidan at 


aluminium, were bent, disto 


, and in some cases actually | Calcutta, 
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INSTITUTION OF MECHANICAL ENGINEERS. 
Address of the President, Mr. WILLIAM H. Maw.* 

In considering the present position of the mechanical engineer, 
the most striking features are, undoubtedly, the universality of 
his work and the wideness of his interests. When we remember 
how the developments of civilised life depend upon the products 
of mechanical science, it is astonishing how inadequately the 
ramifications of mechanical engineering practice are appreciated 
by the average citizen, It is only by entering into very con- 
siderable detail that the real facts of the case can be brought home 
to such a person, and these facts are undoubtedly very striking. 
'They prove that, from the time we rise in the morning to the time 
we retire to rest, there is scarcely a moment during which we are 
not indebted to the mechanical engineer for our-necessities and our 
comforts. His work pervades our very existence, 

Beyond all, it is to him that we are in the main indebted for the 
effective working of our modern systems of transport by land and 
sea, and for the blessings which they confer. 

It may perhaps be thought that addressing, as I am, an 
audience of engineers, to whom these facts must be well known, 
it is unnecessary that I should even mention them ; but I do so 
from a conviction that, though this knowledge may be general, the 
lessons which these facts teach are not always so » Bead appre- 
ciated as they should be, even by those most familiar with the facts 
themselves. For instance, let us consider briefly how they bear 
upon the technical training which it is desirable should be given 
to our young mechanical engineers. 

I am particularly desirous that any criticisms which I may make 
bearing on the methods of teaching adopted at our technical 
colleges should not be interpreted as indicating any doubt whatever 
on my part with regard to the great usefulness and general 
efficiency of such institutions, On the contrary, I have the highest 
respect for the excellent work they are doing, and I regard them 
as absolutely essential to the proper training of our rising genera- 
tion of engineers. But technical colleges are institutions of com- 
paratively recent growth in this country, and I think that no one 
who has studied their methods would claim that they have even 
approximately reached perfection. Nor is it reasonable to suppose 
that such an end could have been attained. Such colleges have 
really to deal with difficulties of no ordinary kind. They have to 
take a number of boys or young men of greatly different tempera- 
ments and ability, who have been educated in a great variety of 
ways; and they have, within a comparatively brief period, to im- 
part to these students a large amount of special knowledge calcu- 
lated to assist them in their future professional careers. 

To use a railway metaphor, the technical college may be regarded 
as a kind of cross-over road, diverting the student from the line of 
scholastic training to that of independent thought and action, on 
which he will have to make his way in the battle of life. Now, 
just as such a cross-over road should have its curves arranged so as to 
allow of a train passing over it with the least possible shock or 
damage, and with as small a reduction as possible of the energy 
which may be stored in it, so, also, the training in our colleges 
should be framed so as to, at the one end unite smoothly with the 
student’s previous scholastic teaching, and at the other with his 
subsequent workshop or office practice. 

Nothing is more disheartening to a student than to find at some 
stage in his career that he has been devoting time to learning things 
which are not only useless to him, but which it isreally desirable that 
he should unlearn; while, on the other hand, he has failed to 
acquire knowledge of which he stands badly in need. Yet this is 
a far too frequent experience with boys entering technical colleges 
from our public schools. Matters are, I am glad to say, improving 
in this respect, and many of our large schools are conducted on less 
hard-and-fast lines than formerly, and are thus materially aiding 
the technical colleges in the early stagesof their work. Thechanges, 
however, which have so far been made in this direction are of a very 
limited extent compared with those really required, and there is 
still left to be done at the technical college much educational work 
which ought to have been done at school, the result being a waste 
of valuable time. This matter is one which merits the most careful 
attention of all interested in technical education. 

But the transition from school to college is, as I have pointed 
out, not the only junction at which the course of the engineering 
student may experience shock, with its consequent loss of energy. 
There is the other—and, in some respects, even more important— 
junction between the college training and the future professional 
career ; and it is of this junction that I more especially wish to 
say a few words on the present occasion. In the case of the 
earlier junction, that between school and college, there are two 
elements which may be modified to secure a smooth union, namely, 
the final stages of the school training and the earlier stages of the 
training at college ; in the case of the second junction there is at 
present practically only one changeable element, the practice of 
our engineering workshops and offices being generally fixed by 
other considerations than the education of students, and it thus 
follows that it is to the adaptability of the college course that we 
have to look to secure our desired continuity in the system of pro- 
fessional traini Now, it is at this point especially that 1 think 
the methods of our college authorities are, in certain cases, 
somewhat open to criticism from a mechanical engineer's point of 
view, 

And here I may remark that, in considering the education of 
young mechanical engineers, it is very desirable that we should not 
lose sight of certain questions of time and expense which have a 
most important practical bearing on the course of such training. 
If cost were no object, and if it were immaterial at what age the 
young engineer became a self-supporting member of the community, 
the problem to be dealt with would be a much easier one. But in 
the vast majority of cases these points are matters of very serious 
import ; and parents, when sending their sons to technical colleges, 
very justifiably mw that the time thus occupied and the expense 
thus incurred shall be at least partially compensated for by a pro- 
portionally rapid advancement in the subsequent stages of pro- 
fessional training. There is in this respect a vast difference 
between the position of our technical colleges and that of our older 
universities, which it is important to bear in mind. 

At present the practice in most of our colleges tends to 
effectively introduce students to a very limited number of the 
branches of mechanical engineering, the consequence being that 
young men flock into departments of the profession already 
crowded, or, if they enter less popular branches, find themselves to 
a great extent without that special preparation for their career 
which it should have been the object of their college life to 
supply. No one is more opposed than I am to the too-early 
specialising of a young engineer’s training. To specialise too 
early means generally a narrowing of the field of view, which is 
most detrimental to future success. There is thus no good reason 
for making any changes in the earlier stages of the technical 
college course, But there comes a time when every engineer must 
specialise, if he really wants to attain anything more than a 
subordinate position ; and my view is that this specialisation had 
better be at least commenced during the college career rather than 
subsequently—the student devoting the latter part of his course 
at college to the a gem of a knowledge of the special 
principles which underlie practice in the particular branch of his 
profession to which he is about to devute himself. 

Of course, it is quite impossible for the educational equipment of 
our technical colleges to comprise plant relating to more than a 
very restricted. number of branches of mechanical engineering 
work, while the knowledge of a staff of professors and the variety 
of the training they are capable of imparting are necessarily finite ; 
but, notwithstanding this, it will, I believe, be found possible to 
do much more than is now generally done to give a special 
character to the final stages of a college course, and to encourage 
students to take a wider view than most of them now do of the 
possibilities of the career upon which they are entering. 


* Delivered April 19th, 1901.—Abstracted. 


Just as one of the chief objects of scholastic life is to teach a boy 
how to learn, so, I consider, one of the chief aims of technical 
college pees | should be to develop independent thought and 
action in a student, and to encourage him in individual research. 
In saying this, I use the word “research” in, perhaps, a some- 
what restricted sense, I do not mean that a student should be 
expected, during his nee days, to make new scientific dis- 
coveries ; but that he should be urged to investigate for himself 
the reasons for current practice, and—in plain English—‘‘ to get 
to the bottom of things,” and not to rely upon rules and formule, 
of the foundations of which he knows little or nothing. In these 
final stages which I am suggesting the student should add to the 
knowledge Me grees principles which he has already acquired the 
most detailed information available relating to the particular 
branch of his profession which he is about to take up, and should 
endeavour, as far as possible, to anticipate his wants in the work- 
shop. Moreover, he should make himself familiar with the 
methods by which he can further advance such knowledge after he 
leaves college and after he is deprived of the assistance of his pro- 
fessors, This last I regard as animportant point. Those who have 
been much brought into contact with engineering students when 
entering their workshop life, well know how deficient a large pro- 
portion are in their knowledge of the literature bearing upon the 
special branch of work they are taking up—particularly of litera- 
ture in any other language but their own. In this latter respect 
our English engineering students are, as a rule, at a decided dis- 
advantage, as compared with those on the Continent. 

A point to which the attention of engineering students should 
be very specially directed during the later portion of their college 
training is the necessity for the careful study of constructive 
detail. By this 1 do not mean merely that the student should get 
a general knowledge of a number of forms given to chief parts of 
engines or machinery, but that he should endeavour earnestly to 
make himself acquainted with what I may term the anatomy of 
details ; that is to say, he should examine the units of which they 
are composed, and study the manner in which such units are made, 
their materials, the provisions for their adjustment and lubrication 
—when such adjustment and lubrication are necessary—the manner 
in which wear takes place, and soon. Perfection of detail is the 
very of ful ical engineering practice; and 
to the careful observer, the study of a boiler which is being broken 
up, or of an engine or machine which is being stripped for repair, 
will afford an endless number of lessons of the greatest. practical 
value. Such study of detail, moreover, besides being instructive 
in itself, will serve a most useful purpose in cultivating habits of 
observation, and in bringing home to the student the necessity of 
supplementing his theoretical knowledge by the teachings of 
practice, 

Now-a-days the successful mechanical engineer is not he who 
makes a great variety of things for the few, but a small variety of 
things for the many; at the same time producing those few 
things in the most perfect way. Such a manufacturer will not be 
confined to his own country for the sale of the machinery he pro- 
duces, but will be able to supply the markets of the world. 

One of the most striking differences between savage and 
civilised life is that due to the development of means of transport. 
New countries are continually being opened up, and these countries 
will demand for their development the bountiful aid of the 
mechanical engineer. They will need railways and rolling stock, 
bridges and structural work, machinery of endless kinds ; and, as 
a rule, they may be relied upon to satisfy these requirements by 
purchases in the most favourable markets, unbiassed by any senti- 
mental regards for kinship, Now, what we have to face in this 
new century is the cosmopolitan competition which this state of 
affairs engenders, and this is a matter which detnands the most 
earnest consideration from all interested in our national progress, 

I have said that the most successful mechanical engineers of the 
present day are, as a rule, thosé who turn out a small variety of 
products ; but I do not by this mean that the ful hani 
engineer is one who takes a narrow view of his profession and its 
responsibilities. This.is certainly very -far- from being the case. 
An engineer may manufacture but few machines or other products, 
and yet may be—and, if he is to be really successful, should be—a 
man of extensive general knowledge and of wide experience in the 

ractice of his profession. But he must concentrate this know- 
edge and this experience, and bring them all to bear on the work 
he oe in hand, so as to produce that work at the lowest possible 
cost and—what is even more important—of the highest possible 
quality. Experience shows clearly that mere lowness of price is 
not in itself an ind t to purchasers ; and the maker of an 
engine of exceptional economy, or of a machine tool which excels 
its competitors in the quantity or quality of the work it turns out, 
will never find difficulty in obtaining proportionately good prices 
for his productions, 

Much is said from time to time about “repetition work,” and 
working to standard patterns ; but even amongst those who should 
know better there is often much vagueness as to the meanings 
attached to these terms. There is, of course, nothing new in the 
adoption of certain standard dimensions, nor in the making parts 
of similar engines or machines so that they are interchangeable. 
Such interchangeability of parts has been common in locomotive 
practice, at all events, for over forty — But there is some- 
thing new in the most modern: methods of carrying out such 

ractice, and these methods have begun to exercise an important 
influence in many ways on the procedure in engineering works. In 
considering these modern methods and comparing them with older 
practice, we are at once struck by two special differences, The 
first of these is the definiteness with which the sizes of parts are 
now fixed. The fitting of one part to another is no longer a 
question of working to gauges of which the absolute sizes are 
unknown, but of working to sizes which are definitely fixed and 
stated, and which are at any time capable of reproduction. More- 
over, the limits of deviation from these exact sizes are rigorously 
fixed also. To carry out this system means the general provision 
of instruments for accurate measurement, which were formerly 
only to be found in a very few special establishments, such as those 
engaged in the manufacture of small arms and ordnance. It 
means also the possession of skill in the use of such measuri 
appliances, and a cultivation in the workmen of a thoro’ = 
appreciation of the value of small units. It further means the 
establishment of a thorough inspection of the work turned out, 
and a prompt rejection of any pieces which do not come up to 
the standard of accuracy determined upon. 

The second striking difference in practice to which I have just 
referred is the manner in which, in our most advanced works, the 
mode of manufacture of any particular detail which is to be repro- 
duced in quantities isdetermined. Not only is detail designed in 
the office, but before the drawings are sent into the works it is 
determined exactly how its manufacture shall be carried out, the 
successive processes it is to undergo being specified, and the 
machines and tools used in them to perform these processes being 
fixed. Such a system as this means, of course, an intimate con- 
nection between office and works, and a thorough appreciation in 
the former of the appliances available in the latter. It also means 
that, in the design of details, much more effective attention must 
be paid to the adoption of forms which lend themselves to con- 
venient machining than was the case under the older system, and 
it in every way promotes efficiency and economy. 

It isa common fault in drawing-office practice, when designing a 
particular machine, to largely ignore the desirability of making 
minor details agree with details of other different machines pro- 
duced at the same works, If the part is a casting, there is more 
chance of an attempt being made to utilise an existing pattern ; 
but in the case of small forgings, or parts machined out of the solid, 
it is the exception rather than the rule to find any great care being 
exercised to secure uniformity. The point I wish to emphasise is, 
that in works turning out a variety of machiries or engines, if care 
be taken to resolve these products into their component units, and 
to classify these units, it will be found that opportunities exist for 


the introduction of standard parts and repetition work which are 
frequently entirely unsuspected. 

In connection with the subject of standard parts, I may refer to 
the want which is so strongly felt at the present time, of some 
really standard series of sizes for pipe flanges, bends, tee-pieces, 
and connections generally. Many lists of so-called standard sizes 
are in existence ; but not only do these differ among themselves, 
but many of them are quite unfitted for the requirements of moderu 
steam engineering. What is wanted is a series of designs and 
standard dimensions suitable for use in such cases as, say, the 
equipment of an electric lighting or power station. All who have 
had experience in such pipe work, and especially those who have 
had to extend, or couple up with, lines of pipes already in existence, 
know too well the expense and loss of time which the present want 
of system engenders. I am glad to say that this subject is one 
which it is hoped will be brought prominently before this Institution 
in the course of the coming session, 

While speaking of standard designs and repetition work, I should 
like to express dissent from the view sometimes put forward—that 
the execution of work of this kind involves a lower class of engi- 
neering practice than the carrying out of a great variety of work. 
Those who hold this view have, I think, had little experience 
of what high-class repetition work really means. In the first 
Eee. the maker of a machine or engine which he turns out in 
large numbers must, to be successful, be quite free from anxiety 
as to the quality of any such machine when it leaves his factory. 
There must, in such a case, be no question of improvements or 
adjustments being effected after the article sold reaches the hands 
of the purchaser. One cannot conceive the makers of a sewing 
machine or a typewriter having any anxiety as to the perform- 
ance of any individual machine they may turn out; and the 
same should be the case with any machine tool or engine of 
standard type. This means, of course, a system of examination 
and testing of a vastly higher degree of efficiency and exactitude 
than was deemed necessary under the older methods of manufac- 
ture; and as a result the purchaser as well as the manufacturer 
gains greatly. Moreover, the inspection during manufacture must 
not be confined to the gauging of dimensions or accuracy of erec- 
tion, but must extend to the quality of materials used. Where 
automatic machinery is employed, and every endeavour is made to 
get all the work possible out of a machine, irregularities in the 
character of the material operated upon, or in the quality of the 
tools used are often disastrous ; and thus a careful watch must be 
kept to avoid such variations. 

It must further be remembered that no standard type of machine 
or engine, however carefully it may be designed and made, will 
remain a standard for an unlimited period. New requirements 
continually arise, competition bas to be met, and the maker of a 
standard article of a high class must be ever on the alert if he 
desires to maintain a leading position. In particular, he should, as 
it were, follow his productions into the hands of his customers, and 
obtain the fullest information possible of any defects or incon- 
veniences which may show themselves in actual use. No such 
defect, either in design or in the constructive materials employed, 
should be regarded as too trivial for attention, but all hints thus 
gained should be recorded for future careful consideration. The 
maker must, of course, avoid too frequent changes in design ; but 
such changes when made must be thoroughly well thought out, 
both as regards their adaptability to the machine to be improved 
and their mode of manufacture. All these things demand from 
the manufacturer of standard types of engines and machines not 
only high mechanical skill, but. great powers of concentration and 
attention to points of detail ; and without these qualifications he 
can have little chance of ultimate or continuous success, 

It is, I think, evident that the successful mechanical engineer 
must now-a-days have accurate and definite knowledge respecting 
many matters concerning which his predecessors were content to 
possess general ideas. e are gathering such knowledge day by 
day ; and if the total so far accumulated is but small com 
with that still to be acquired, it is yet sufficient to give us a fair 
idea of our ignorance—and this in itself is a great thing gained. 

The study of the precise qualities of various constructive 
materials is certainly one of ever-increasing importance to the 
mechanical engineer. Called upon as he now is to design 
machinery for an endless variety of work, and to devise modes of 
making that machinery, he naturally. feels more and more the 
want of a large choice of constructive materials suitable for 
certain special requirements. If we compare the works of Nature 
with the works of man, we cannot fail to be struck by the almost 
lavish variety of materials to be found in the former. We cannot, 
of course, command such variety, por can we blend materials of 
widely divergent character in the way which Nature does ; but 
we can, by careful research, not only vastly enlarge our range of 
available materials, but »can—which is quite as important—ensure 

ularity in the quality of the materials we select. 
“tt there be one lesson more than another which has been taught 
by the researches of the past few years, it is the importance of the 
almost infinitely little. Our knowledge of the effect of small 
differences in the composition of metals and alloys, and of varia- 
tions in modes of manufacture or of treatment, has been materially 
increased of late years by the employment of microscopic research. 
Microscopical researches have already added much to our know- 
ledge of the structure of metals and alloys, and there is every 
prospect that in the future results of even greater value may be 
obtained by their aid. Such researches most admirably supple- 
ment chemical analysis. It is to the microscope, for example, that 
we must look largely for the solution of many questions connected 
with annealing and tempering, for instance, about which our know- 
ledge is at present of a very unsatisfactory kind. 

he aid afforded to engineers by the microscope, moreover, is 
not confined to the examination of materials of construction. It 
helps us also to a knowledge of the special peculiarities of materials 
on which mechanical appliances have to operate, as, for instance, 
in paper-making, and in the textile industries ; and it may also be 
advantageously used, far more frequently than it is, in studying 
the effects of wear caused by the friction of rubbing surfaces. 

But microscopy is only one of the many branches of physical 
research which lends aid to the mechanical engineer. To the 
various branches of the science of optics, to spectroscopy, to elec- 
tricity, to chemistry, to geology, and to mineralogy, he is indebted 
in various ways too numerous to consider ; while even astronomy 
has helped him indirectly by putting before him problems of 
construction only capable of being solved by an accuracy of work- 
manship which would possibly be otherwise uncalled for. 

The mechanical engineer of the present day has open before him 
a vast and ever-widening field of usefulness, which will make the 
utmost demands upon his resourcefulness and skill, and afford 
unlimited scope for originality. Thus, in the first place, the 
mechanical engineer may be regarded as the chief custodian of 
that most important component of our national wealth repre- 
sented by our coal supply. It is not possible to obtain accurate 
statistics showing what proportion of the 220,000,000 tons or so of 
coal which we raised last year was used in the generation of 
power ; but there can be no doubt that the percentage was an 
exceedingly large one; and it is to the last degree important that 
the drain upon our national capital, represented by the fuel so con- 
sumed should not go on without our obtaining the best possible 
return for such an expenditure. 

It has to be borne in mind that, apart from the economy which 
may be effected by improving the thermal efficiency of the motors 
employed, there are other ways in which a more or less important 
saving in the national cost of power may besecured. A mill owner 
does not purchase coa] because he wants that mineral as a mineral, 
but because each ton so purchased represents so many thousands 
of units of heat, which can be transformed into the power required 
to drive his mill. In other words, he purchases power in the con- 
densed form of coal ; and if he could get his power at a cheaper 
rate he would be quite content to allow the coal to be utilised else- 
where. Now, the cost of the coal to the millowner is made up 
chiefly of two items, namely, the price of thecoal itselfat the pit, an 
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the cost of its carriage to the place where it is utilised ; and if the 
power which the will develop, and which is what the mill owner 
uires, can be transmitted at a less cost than the coal itself, 
it is evident that the mill owner will be againer. In former 
days there was no way in which power could be economically 
transmitted over long distances; but now all this is 
changed, and the development of electric transmission on 
an enormous scale appears likely to be one of the cbief pro- 
blems with which our mechanical engineers will have to deal in 
the next decade. The problem is one having many features, both 
electrical and mechanical, which are yet very far from being 
definitely settled, and into the details of which it is impossible to 
enter on an cccasion like the present. One of the most important, 
— is the question of steam versus gas-driven or internal com- 
ustion motors, which is now exciting such great attention and 
interest. What the ultimate verdict will be I will not venture to 
prophesy ; but I think that for some time to come the question of 
which motor to adopt will be chiefly determined by two factors, 
viz., the class of fuel obtainable, and the market which can be 
secured for the bye-products which form so importantan item in 
the economy of a large gas-driven plant. There is also another 
feature connected with the working of gas motors which appears 
likely to have an important bearing on their use on a large scale, 
apart from ~ question of electrical transmission, and that is the 
opportunity they afford for economically utilising the heating 
— of a low-class fuel at a distance from its source of supply. 
us it appears probable that gas made from such fuel, and suit- 
able for use in internal combustion motors, may be distributed over 
wide areas at a cost which will render it a decidedly economical 
source of power. 

As regards the use*of low-class fuels in large power stations 
established in the immediate neighbourhood of collieries, or for the 
manufacture of power gas for distribution from such centres, there 
is one important point which must be borne in mind, and that is 
that the relative money values of high and low-class fuels, if used 
at their place of origin, are quite different to those which exist if 
the fuels are used at a distance from such origin. If used in the 
immediate neighbourhood of the mine, the relative money values 
of different fuels will approximate to their relative heating values ; 
but if used under circumstances involving substantial charges for 
transport, the money value of an inferior fuel diminishes ina much 
more rapid ratio than the diminution of its heating power, owing 
to wr charges having to be paid on the percentage of inert 
material. 

We thus see that one of the effects of establishing electric power 
plants, or power-gas distributing plants, at collieries would very 
probably be to enable colliery proprietors to obtain remunerative 
prices for low-class fuels, which are at present not worth 
extracting ; and in this way there may be effected a material 
extension of our national fuel supply. This is a_ result 
which, on the one hand, would render it unsafe to base the cost of 
working power plants at collieries on the present costs of low-class 
fuel ; and, on the other hand, would probably tend to reduce the 

rice of the higher classes of fuel, the demand for which would be 
lessened. 

Another class of problems which have afforded much work for 
mechanical engineers in the recent past, and which promise to 
afford still more in the future, are those connected with trans- 
portation. I here use the word ‘‘transportation” in its widest 
sense, embracing not merely the work of carrying passengers or 
materials from one country or one district to another, such as is 
effected by our steamships, our railways, and our tramways, but 
also the transference of materials and products in warehouses or 
factories. 

At our chief shipping ports, on many of our railways, at gas- 
works, collieries, and ironworks, a vast amount has been done to 
lessen the cost of handling materials, by the adoption of mechanical 
devices for lifting and effecting internal transport ; but there is 
still an enormous quantity of such work performed by manual 
labour, and an engineer who will give proper attention to such 
matters will find endless scope for his ingenuity in devising 
appliances to suit special requirements. Under the head of 
‘transportation appliances,” moreover, must be included motor 
cars for passengers and freight, the construction of which is an 
industry as yet in its infancy and presenting a vast array of 
unsolved problems, but destined, I believe, in the future to attain 
most important proportions, 

A third class of problems demanding special attention are those 
connected with workshop practice as affected by machine tool 
construction. This is a matter about which I have already had 
something to say, and I only refer to it again now to emphasise its 
importance, and to point out the openings it affords for develop- 
ment. It has been of late frequently stated—and with much truth 
—that, as — certain points of workshop practice, our friends 
in the United States are in advance of the mechanical engineers of 
this country ; and it has been strongly urged that we should adopt 
American methods here. Such advice is very well in its way ; but 
those who offer it fail, perhaps, to realise that its acceptance in a 
literal sense would, at but place us on the level of those we 
imitated. What is really wanted, if we are to maintain our 
national supremacy as mechanical engineers, is something more 
than this. Let us by all means study most carefully, not only 
American methods, but those of Germany, Switzerland, or any 
other country which is advancing in mechanical engineering work, 
and then, aided by such acquired knowledge, combined with our 
own long and varied experience, let us do our best to evolve still 
more improved methods of working, and—what is equally im- 
portant—let us not hesitate to abandon methods which, however 
well they may have answered in their time, are now out of date. 
It cannot be too often repeated that he who copies is always behind 
he who originates, and it is the first in the race who wins. 

The time has long drag when the manufacturers of any one 
nationality could afford to rest on their laurels won in commercial 
competition. Now-a-days there is no standing still, and a nation 
must progress or fall back. If it desires to progress, it must work 
at least as hard as those who are opposed to it, and, above all, it 
must keep itself fully informed of all its contemporaries are doing. 
No policy is so fatal as that which leads a competitor to underrate 
or ignore the good points in the practice of those with whom he 
has to compete, 


AMERICAN ENGINEERING NEWS. 


(From our own Oorrespondent.) 

Machine-shop construction.—The great plant of the Cramp Ship- 
building Company, at Philadelphia, U.S.A., has a new machine 
shop of steel construction, 383ft. long and 142ft. wide. It has 
three parallel bays. One is 42}ft. wide, with a height of 32ft. for 
the main floor, and two upper floors 16ft. high. Over the main 
floor run two 10-ton electric travelling cranes. The next bay is 
57ft. wide and 50ft. high, with two 50-ton electric travelling cranes, 
The third bay is 43ft. wide, with a lower floor 32ft. high, spanned 
by two 30-ton cranes, and an upper floor 15ft. high. e framing 
consists of four rows of steel columns 24ft. apart between centres, 
connected by lines of longitudinal plate girders, with diagonal 
bracing in alternate panels. The roof trusses are triangular, 
spaced 8ft. apart, and have lanterns for ventilating louvres, 
All the upper floors are equipped with 2-ton hoisting trolleys run- 
ning on 7in. rolled steel joists attached to the lower booms of the 
roof trusses. The main floor beams are 24ft. apart, and between 
these are 20in. rolled steel floor joists 6ft, apart. The upper 
floors are proportioned for loads of 400 Ib. per square foot. 
Another new building is a power-house, 60ft. by 70ft., 67ft. high 
to the eaves, and 90ft. to the top of the lantern roof. On the 
first floor is the engine-room, proportioned for live and dead loads 
of 2001b. and 50lb. The second floor is for the boilers, and is of 
concrete on brick jack arches. The by part of the building 
forms a storage bin with a capacity for 1300 tons of coal, with a 


semicircular treugh bottom 10ft. deep extending along the centre of 
the building. From this extend five coalshoots delivering the coal 
to the furnace feed system. 

East River bridge.—A third bridge is to be built over the East 


the Forest of Dean there were only three or four cases of disease 
out of 500 men using the naked light. Dr. Court does not agreo 
with Dr. Snell, of Sheffield, in his opinion that the disease is 
caused by miners looking at the coal obliquely. Judge Smyly, at 

lusion of the evid , said he would take time to con. 


River, connecting New York and Brooklyn, and will be situated 
between the old Brooklyn bridge and the new bridge already under 
construction. Like the others, it wiil be of the suspension type, 
with steel towers as in the other new bridge, instead of masonry 
towers as in the old bridge opened in 1883. The shore spans will 
be suspended from the cables, as in the old bridge, but in the 
bridge now being built these spans will be supported by towers. 
The total length of this third bridge will be 9335ft. It will have 
a main span of 1465ft., two shore spans of 850ft., and steel viaduct 
approaches 1940ft. and 4230ft. long. The headway at the centre 
will be 135ft. There will be four cables, and the total width of 
the structure will be 120ft. There will be fourdeepstiffening trusses, 
A 38ft. roadway will be between the two inner trusses, and a 12ft. 
promenade outside each of the outer trusses. Between each pair 
of trusses will be a 22ft. space for two electric tramways—making 
four lines in all—while above each two tramways will a single 
line of a connecting the elevated railways of New York and 
Brooklyn. The stee es gradients are 1 in 67, and the 
steepest bridge gradients 1 in 34. The timber caissons for the 
masonry parts of the towers, which will rise only 20ft. above the 
water, will be 78ft. by 144ft., and 564ft. high. They will be sunk 
to a depth of 94ft. to solid rock, the tops being 374ft. below water- 
line. The total height from the cutting edge of caisson to the top 
of the masonry pedestals for the legs of the steel towers will be 
117ft. The piers will be 134ft. by 65ft. on top, with a steel grillage 
built in near the top to prevent the thrust of the legs of the towers 
from spreading the masonry. 

Coal supply for locomotives.—The New York Central Railroad 
has at De Witt a coal storage pile of 50,000 tons capacity, arranged 
in two heaps within a circular line of rails 210ft. radius, with two 
diametrical lines for coaling. Pivoted at the centre of the circle is 
a steel truss with a headway of 37ft. above the ground, the inner 
end being carried on a turntable, while the outer end is carried by 
a steel frame with wheels running on the circular track, which has 
a gauge of 4ft. The coal wagons discharge their load in a pit under 
the turntable, whence the coal is hoisted by a 2}-ton grapple 
bucket and dumped at any point along the truss. The bucket a 
takes coal from the pile and loads it into railway wagons for 
distribution. The plant handles an average of 60 tons per hour, 
but when pressed to its utmost it can handle 120 tons per hour, at 
a cost of 1°35d. to 1°75d. per ton. There is one engineman, one 
fireman, one oiler, and eight men to attend to thecoal wagons. At 
Syracuse there is a coaling station with four elevated bins holding 
820 tons of coal. Two lines of rails through the building are for 
drop-bottom coal wagons, which discharge their load through 
hoppers or funnels into a chair bucket conveyor with a capacity of 
elevating 80 tons of coal per hour into the bins. The buckets are 
26in. by 36in. and form an endless chain. A sand plant for drying 
and delivering sand for the engines is ‘also installed. There are 
three lines of rails for the engines taking coal, which is delivered 
by shoots in any desired quantity. About 80 locomotives take coal 
here daily, involving the supply of 360 tons as an average, the cost 
of handling which is about 1°75d. per ton. 

Compound goods engines.—The New York Central Railroad has 
for many years been conspicuous as an “‘anti-compound ” line, but 
it is now increasing its locomotive equipment by fifty goods engines 
on the two-cylinder compound system. The engines are of the Con- 
solidaton type, having eight coupled driving wheels and a two- 
wheeled leading Bogie. e tender has two four-wheeled bogies 
with pressed steel frames. A piston valve is used for the high- 
pressure cylinder, and a balanced slide valve for the low-pressure 
cylinder. One of the engines has hauled a train of goods weighing 
3225 tons. The leading dimensions are as follows :— 


Cylinders, high-pressure .. .. .. .. 23im. x 82in 
low-pressure .. .. 85in. x 82in. 
Driving wheels .. .. ss co oo Sin. 
» 
Weight on driving wheels.. .. .. .. 164,000Ib, 
Steam pressure 
‘ire-box .. .. 8ft. x 
Tubes, number ° 365 
» diameter 2in. 
»  length.. 16ft. 
Grate surface... .. .. 504 square feet 
Heating surface, tubes... 3041 square feet 
arch tubes . 28} square feet 
7 ya fire-box .. . 148 square feet 
n to ee oe S817 square feet 
Journals, driving axles .. .. .. X 12in. 
bogieaxles .. .. .. .. 6}in. x 10in. 
” main crank-pin .. Thin. x 5}in. 
Tunnel, diameter at base... .. .. .. I4in. 
Height, rail to top offunnel .. .. .. .. I4ft. 9in. 
Wheel base of engine and tender .. .. .. 53ft. 9in. 
Tender. 
Wheels 2ft. 9in 
Weight, empty .. .. 46,800Ib. 


MINERS AND SAFETY LAMPS. 


THE old difficulty about safety lamps and miners’ eyesight is 
again to the fore through a dispute between the South Derbyshire 

iners’ Association and the coalowners of the district. Put 
briefly, the miners require an advance of wages on work done with 
lamps. It is contended on their behalf that the use of lamps is 
increasing, and that the Act prohibiting the use of gunpowder in 
dry and dusty mines, and the High Explosives Order issued by the 
Home Secretary have nearly abolished the naked light. The 
miners’ representatives disclaim any 7 to safety lamps 
being used as a precaution against loss of life, but they insist that 
while safety lamps guard against explosions, the men cannot do 
the same amount of work with a — as with a candle. They 
further contend that the use of the lamps is detrimental to the 
eyesight. The owners do not agree with the men’s contention that 
they cannot do as much work with the lamp as with the candle. 
His Honour Judge Smyly has been acting as umpire in arbitration 
proceedings at Nottingham. The chairman of the Owners’ 
Association, Mr. H. Trafford Nadin, replying to the contentions 
of the men, stated that he could show a case where colliers 
throughout the whole year absolutely raised more coal when work- 
ing with lamps than they did when working with candles, In this 
instance the amount of 16°08 tons per man per week was raised 
with candles, and 19°56 tons per man per week was raised 
with lamps, showing a gain of 34 tons per man per 
week. Amongst other points put before the umpire by 
the men was that in certain districts an extra tonnage 

rice is paid when men use lamps, and they point to collieries in 
Vorkshice, North Derbyshire, Nottinghamshire, and Leicester- 
shire, in which from one penny to twopence per ton extra is paid 
under these circurastances, A large amount of evidence was put 
before the Judge by Mr. W. Buckley, the _ of the South 
Derbyshire Miners’ Association, and by Mr. Nadin, on behalf of 
the coalowners. The principal witness with reference to the ques- 
tion of eyesight was Dr. J. Court, of Staveley, who said he had 
specially examined several thousand men in order to report on the 

isease of nystagmus. In one instance, out of 342 miners using 
candles, three suffered from disease of the Fe ba while in 524 cases 
where safety lamps were used there were 160 cases of disease. In 


th 
sider his award. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Except for the somewhat more hopeful tone imparted to trade 
this week by the better reports from Cleveland and Scotch 
markets, it cannot be said that there is any improvement here, 
Orders for all descriptions of manufactured iron keep sensibly 
within makers’ capabilities, and many of the mills and forges are 
not making full time. 

The marked bar makers deny this week that there is any ground 
for the statement about underselling. They declare that they are 
still uniformly obtaining £9 10s. for their lowest marked brands, 
with the customary differences for the highest qualities, It is 
probable that the underselling referred to has taken place in 
second-grade iron, of which considerable parcels are known to 
have been disposed of since the quarterly meeting rather under 
the £7 minimum then declared for unmarked bars. There is stil] 
an unusual disparity between the prices of best and common b: 
but makers of the former claim that they keep so well supplied 
with orders that there is no sufficient reason for making any 
reduction. 

The works producing unmarked bars have made a fairly good 
start since the holidays. Some firms state that they have full em- 
ployment for the next month or so, These are, however, the ex- 
ception, and taking the trade generally, competition is again as 
keen as ever. Even £6 10s. is a price which it is more difficult to 
obtain, and as low as £6 is mentioned in some instances, though it 
is admitted that this isfor very commoniron. North Staffordshire 
bar makers are receiving a good number of small orders which keep 
their mills pretty well occupied. Current common bar prices are 
quoted at £6 10s. to £7, North Staffordshire at £7 to £7 5s.; hoops, 
7 15s.; rivet iron, £7 to £7 10s.; and tube strip, £7 to £7 5s. 

The sheet iron trade affords suggestions in one or two directions 
that it is recovering a little from the late depression, but the 
aggregate production is still much below former quantities, and 
— is marked by very little spirit. 

-rices keep at £7 5s. to £7 7s. 6d. for material of 20 w.g., 
£7 7s. 6d. to £7 10s. for material of 24 w.g., and £8 to £8 2s, 6d, 
for 27 to 28 w.g. 

Galvanisers report somewhat better orders for roofing sheets for 
Australia and the Cape, but nothing better than £10 15s. to £11 
can be got for ordinary brands f.o.b. Liverpool. Preparations are 
being made to re-start the Etna Sheet Iron Mills at Tipton, which 
have been inoperative for three months. 

Pig iron sellers oe welcome the improvement reported this 
week at Glasgow and Middlesbrough. Although little Scotch or 
North of England iron is sold on this market except for foundry 
mixtures, the better state of things announced from the North is 
not without its influence for good. 

Staffordshire cinder pigs are quoted this week 46s, to 48s.; part 
mines, 48s. to 50s.; all mines, 52s. 6d. to 60s.; and best, 80s. to 
85s.; Northampton pigs are quoted 46s, to 48s.; Derbyshires, 
48s. 6d. to 50s.; Lincolns, 50s. 7d.; and North Staffordshire forge 
pigs, 50s. to 51s, 

me time ago prominence was given to the circumstance that 
the Birmingham Gas Committee had been compelled, owing to the 
high price of British material, to buy American made weldless steel 
gas tubes. It was reported this week on Change in Birmingham 
that a South Wales firm, taking advantage of the present labour 
trouble in this district tube trade, has made arrangements to 
manufacture gas tubes, and that this firm has now secured the 
Gas Committee’s contract. The story sounds somewhat strange, 
but it has not yet been denied. 

Coal prices are still a matter of much uncertainty. It is re- 
ported, secartig that the coalowners, although making no official 
announcement, recognise that they can no longer keep up the 
price of works coal to its recent level, and that there will bea 
gradual easing off as the summer months come on. Some iron- 
masters have, indeed, during the week been able to get their 
supplies at from 6d. to 1s. per ton cheaper. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—Although there is still no real improvement to 
report in the iron and steel market here, a fair business is going 
on to cover actual requirements, buying ‘in small quantities being 
perhaps rather more active in some directions than of late, with 
prices, if anything, a trifle steadier. The usual Change meeting 
at Manchester on Tuesday was moderately well attended, and 
both representatives of pig iron makers and merchants in some 
instances reported that they had been booking rather more freely. 
This, however, was not sufficientl general to represent any 
appreciably increased weight of business in the bulk, reports 
in other quarters continuing quite as pec gy as ever. 
Prices were without really quotable change from last week, 
Lancashire pig iron remaining on the basis of about 55s. 6d. 
to 56s., less 24, delivered Manchester; Lincolnshire foundry 
can be readily bought at 49s. 6d. net, with one or two 
brands quoted 50s, 6d. net; and Derbyshire! averages 54s. to 
55s. net. Forge qualities remain at about 49s. 6d., less 24 ; Lan- 
cashire, 48s, 2d. to 49s, 2d. net; Lincolnshire, 48s, 6d. to 4%s. 
net ; Derbyshire, delivered Warrington. Middlesbrough iron is 

rhaps a trifle stronger, but there are still sellers as low as 
Fs. 7d. net, although generally quotations are more nearly 
53s. 10d. to 54s. net by rail Manchester. Scotch iron remains 
much as last quoted, Eglinton and Glengarnock averaging about 
60s. to 60s. 6d. net. American pig iron is nominally about 57s. to 
57s, 6d. net at docks, but there is nothing at all coming up the 
Ship Canal in the way of actual shipments, and any new orders 
now executed would have to be barged up from Liverpool, where 
small arrivals still come forward. 

In the finished iron trade the weak, irregular tone recently 
reported has brought about, as anticipated, a further lowering of 
prices. Recently one or two contracts on the market have been 
quoted for at considerably below the official list basis, and at a 
meeting of Lancashire bar makers held in Manchester on Tuesday 
it was decided to reduce this to £6 10s. delivered Manchester. 
Nominally North Staffordshire bars remain at £6 15s, to £7, but it 
is not at all improbable there will be some corresponding easing 
down in these. Sheets continue a weak feature in the market, and 
scarcely average more than £8 5s., delivered here. Hoops are 
unchanged at £7 12s. 6d. random, to £7 17s. 6d. special cut 
lengths, delivered here, and 2s. 6d. less for shipment, but very 
little business is being put through. 

Buying in the steel trade continues only of a hand-to-mouth 
character, although in some quarters it is described as representing 
a fair amount of business taking it all through. Prices are about 
the same as those last quoted, No. 3 foundry hematites remaining 
at about 67s. to 67s. 6d., less 24 ; local-made steel billets, £4 15:. 
net ; steel bars, £6 12s, 6d. and £6 15s, to £7; common steel 
plates to be bought about £6 2s, 6d. to £6 5s.; and boiler plates 

yoted £6 17s, 6d., delivered here, but there are current reports on 
the market that buyers can place at 2s. 6d. below this figure if 
they have specifications of any weight to give out. 

or a considerable time aap a restless, dissatisfied feeling has 
manifested itself amongst the operative engineers, with regard to 
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the conditions of a i ie established by the settlement agreed 
to after the prolonged strike, and various attempts have been 
made to bring about a re-opening, in some form or other, of the 
‘one man one machine” question, and the payment for skilled 
labour on automatic machine tools, That the federated engineers 
will never consent to re-open such questions as these may be taken 
as a foregone conclusion, but I understand there is a disposition to 
meet the men on some minor points, chiefly with regard to deputa- 
tions to the employers on matters that it may be to their mutual 
interest to discuss personally. A meeting is being held to-day— 
Friday—at which several questions of this kind are to be brought 
up for consideration, but any decision come to will necessarily have 
to be remitted for the sanction of the Executive of the Engineering 
Trades Employers’ Federation, 

So far as making any fresh demands upon the employers are 
concerned, the men have allowed the time to pass by when they 
might possibly have had some chance of success. The trade would 
now appear to be entering upon a period of more or less general 

uietude, and although, as I have previously intimated, most of 

e leading Lancashire sections are still fairly well supplied with 
work, new orders are not replacing old ones as they run out. 
Here and there representatives state that new work has been given 
out a trifle more freely during the last week or so, which, perhaps, 
may indicate that business that has been held back pending 
lower prices, which are now being quoted to secure orders, is at 
last being placed with ype | firms, 

The monthly returns just issued by the Amalgamated Society of 
Engineers are of a fair 7 satisfactory character as to the employ- 
ment of members, and both generally and in this immediate 
district there is a slight reduction in the out-of-work list. Through- 
out the society there are only 2} per cent. on donation, and locally 
not more than 3 percent. of the membership are receiving unem- 
ployed benefit. The delegate for the Manchester district reports 
the state of trade much the same as last month, the depression in 
the textile machine-making sections accounting, in the main, for 
the percentage of unemployed. 

Mr. G. N. Barnes has been re-elected general secretary, and Mr. 
W. Glennie and W. Cooper assistant general secretaries, of the 
Amalgamated Society of Engineers. There was no contest, as the 
whole of those nominated, with the exception of the previous 
occupants of the offices, declined to become candidates for election. 

Frank Pearn and Co., Limited, of West Gorton, Manchester, 
have secured orders for three triple-expansion pumping engines of 

ial design. Two of these have rams 7in. diameter, high- 
pressure cylinders l4in. diameter, intermediate cylinders 2lin. 
diameter, and low-pressure cylinders 32in. diameter; and the 
other will have rams 5in, diameter, high-pressure cylinders 14in., 
2lin., and low-pressure cylinders 33in., all 24in. 
stroke. 

A horizontal coupled compound steam engine of about 300 horse- 
wee has just been completed and sent out by T. and R. Lees, of 

we for driving the plant at the Royal Mint of Siam, 
Bangkok. 

Any change there is to notice in the coal trade is due mainly to 
the sudden advent of summer-like weather, and further, indirectly, 
to the unsettlement caused by the proposed export duty. Duri 
the week there has been a decided slackening off in the deman 
for house-fire qualities, which may or may not result in some 

iving way in prices with the closeof the month. The coalowners, 
it is true, are still short of supplies and under no present necessity 
to force sales, but there are evidences of wavering here and there 
from the firm attitude of a week or so back, which possibly may 
bring on a reduction in — earlier than was anticipated. For 
the present quotations of house-fire coals remain unchanged. 

In other descriptions of fuel the position remains much as last 
reported. The lower qualities of round coal continue in only in- 
different request for iron-making, steam, and general manufactur- 
ing purposes, and supplies of these are gradually becoming more 
plentiful on the market, with a weakening tendency in prices, good 
ordinary qualities heing readily obtainable at 11s. a. to 12s. at the 
pit. Engine fuel, if anything, is perhaps a trifle steadier, so far as 
the Lancashire coalowners are concerned, but there are still ample 
and cheap supplies offering from other districts. The best qualities 
of slack, which are still quoted at relatively high prices, are begin- 
ning to hang, as consumers are evidently covering their require- 
ments with engine fuel, which can be obtained at much more 
moderate figures, For best Lancashire slacks 8s, 6d. to 9s. is still 
the general quotation at the pit mouth, with inferior sorts averag- 
ing about 7s. to 7s. 6d. per ton. Ordinary qualities of slack are, 
however, readily obtainable from Derbyshire at from 4s. 6d. to 5s., 
with good medium qualities of Yorkshire and Staffordshire slack to 
be bought at about 6s, to 6s. 6d. at the pit mouth. 

The shipping trade is necessarily for the time being somewhat 
unsettled by the proposed export duties, but there is no really 
material change to note as — prices, ordinary qualities of 
steam coal delivered ports on Mersey, remaining at about 12s. to 
12s, 6d. per ton. 

The proposed 1s, per ton export duty on coal has necessarily been 
a matter of considerable discussion in commercial circles here. 
As to the desirability or otherwise of an export duty on coal there 
is a very distinct division of opinion, which, for the most part, is 
decidedly in favour of the Chancellor of the Exchequer’s proposal, 
and in some quarters it is even urged that the tax might with 
advantage have been placed at a much higher figure. The mine 
owners, miners, and shippers of coal are, of course, up in arms. 
The coalowners and the miners have passed strong resolutions con- 
demning the export tax, and derranding its withdrawal, but on the 
Manchester Exchange, where a considerable proportion of the 
members are simply interested in the home trade, a resolution 
against the proposed duty was carried by only a narrow majority. 

The e users of fuel are generally strong supporters of the 
tax, and in Lancashire they have a substantial reason for this 
attitude. The export of coal from this district is a comparatively 
unimportant item as compared with the inland trade, but the 
shipping ports provide not infrequently a very convenient outlet 
for surplus —_— that can be made use of by the colliery pro- 
prietors for the purpose of bolstering up home prices, When 
collieries have any pressure of stocks on their hands, these in a 

t many cases are shipped off abroad at any price they ma 
etch, rather than offered for sale inland at lower figures, whic 
might weaken prices generally. The result is that the foreign 
consumer reaps the advantage of these surplus supplies, and the 
English consumer has to pay the full price. This is a condition of 
things which users of fuel here very naturally resent, not only on 
their own account, owing to prices being fictitiously maintained, 
but also because supplies of English coal are thrown away abroad, 
not only with no direct profit to the coalowner, but to the detri- 


ment of — trade. 

Barrow.—The hematite pig iron trade is steady, but there is not 
a large volume of business doing ; orders are, however, likely to 
Increase, as steel makers are again be. anne full supplies of crude 
iron, and their needs may be expected soon to increase. Makers 
still have thirty-four furnaces in blast, compared with forty-four 
in the corresponding week of last year. The value of pig iron is 
steady. Mixed Bessemer numbers being quoted at 58s. to 60s. per 
ton net f.o.b. and warrant iron at 57s, 7d. net cash sellers, buyers 
ld. less, The trade in forge and foundry iron is very quiet, and 
makers confine themselves as much as possible to the cohesion of 
Bessemer descriptions of metal. During the week stocks of warrant 
iron have been increased by 1679 tons, and now stand at 22,741 tons, 
being 131 tons more than at the end of the year. Stocks may now 
bs expected to decrease as the steel mills are again in full opera- 

ion, 

Iron ore is in very limited demand, as only a small number of 
district furnaces are in blast, and exports have to compete with 
the best grades of foreign ore haported Good average native sorts 
are at 12s, per ton net at mines, and best descriptions are at 14s, 
to 16s, Spanish ores are at about 15s, per ton delivered. 

Steel makers have expectations of an improved trade in rails, as 
American competition is out of the question this year, They are 


well sold forward in tram rails and in shipping material, and the 
minor products and the works are also largely sold forward. 
Business in chilled steel castings, a new feature in the trade of the 
district, is showing marked activity. 

Shipbuilders and marine engineers are very busy on Admiralty 
orders, and Messrs. Vickers have just booked an order for a mer- 
eantile steamer, 478ft. long. Their yard is gradually getting 
empty, and when the Euryalus is launched on the 20th of next 
month there will only be the King Alfred, first-class armoured 
cruiser, and the new 478ft. mercantile steamer on the stocks, 
Both will be launched this year. 

pore! and coke in easy demand at the lowered prices previously 
quoted, 

Shipping is quiet. Exports of pig iron from West Coast ports 
last week were 8023 tons, and of clea 10,287 tons, being a ean 
of 12,890 tons of pig iron, and an increase of 4918 tons of steel, 
compared with the corresponding week of last year. The total 
shipments to date this year are 112,681 tons of pig iron, and 
143,833 tons of steel, showing a decrease of 155,168 tons of pig iron, 
and an increase of 9677 tons of steel, as compared with the 
corresponding period of last year. 

Water has been run into the Ramsden Dock lock this week, and 
= aa of removing the cofferdam is being rapidly p: 
with, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


SUMMER weather has come all at once, and if it should continue 
any time it must have an important effect in materially reducing 
prices of house coal. The inclement weather from which we have 
suffered for so long has been the only factor which has enabled 
owners to maintain house fuel at practically winter prices. The 
stoppage at the Easter holidays cleared off such accumulations as 
were apparent in several districts, but with the brilliant sunshine 
we have enjoyed since the 18th inst. stocks are again beginning to 
be perceptible, and merchants are not quite so difficult to deal 
with. Efforts are being made to maintain present prices until the 
beginning of May, but it is exceedingly doubtful if these will be 
successful ; but there are no signs of relief for the householder 
just yet. To be selling Silkstone coal at 15s. to 16s. per ton, with 
secondary sorts at 14s. to 14s. 6d. per ton in the end of April, 
while other classes of coal have ‘‘ tumbled ” in some cases from 5s. 
to 6s. per ton, seems altogether unreasonable, and the concession 
of 6d. to 1s. a ton made at the beginning of April cannot possibly 
be considered adequate under existing circumstances, 

In regard to steam coal two | age are attracting special atten- 
tion. The first is the drop to 93. a ton, which is now regarded as 
having been excessive. Further attempts to extend contracts at 
these rates to the end of December, or until the end of September, 
are resisted by coalowners who require an advance. The valume 
of trade done in steam coal is not up to the — by any means, 
but the output is more than equal to the demand. The shipping 
season promised to yield fair results, business having been done in 
some instances at 10s., and even 10s. 6d. per ton, but 9s. has been 
quoted as a common figure. 

Here, however, the proposed duty of 1s. per ton on export coal 
is causing some difficulty, and very decided opposition is being 
made to that — The South Yorkshire coalowners met at 
Sheffield on Tuesday, and passed a strong resolution against the 
Chancellor of the Exchequer’s coal tax, ae at the same 
time representatives to join the Lancashire, Derbyshire, and other 
coalowners in the remonstrance to be made on the subject this 
week. It is expected that a rebate will be allowed on contracts 
already closed when the Budget was made known. 

The tonnage sent to Hull and Grimsby is reported to be somewhat 
under the average, but as the Baltic and other ports will soon be 
open business is expected to get brisker. Heavy deliveries are being 
made on account of locomotive fuel contracts. In spite of the 
advanced season gas coal is in fair request, prices for the better 
qualities being well maintained. A weakening tendency, however, 
is perceptible in the placing of new contracts. There is no falling 
off in the demand for engine fuel ; indeed, the tone is reported to 
be somewhat firmer, although values have not actually gone higher. 
Nuts make from 8s. to 93. per ton, screened slack from 6s. per ton, 
pit slack from 2s, 6d. per ton. The coke trade is as unsatisfactory 
as last reported, the demand not being anything like equal to the 
output, and prices are therefore ruling low. ke is now being 
bought at 8s. per ton at the ovens, but coke for steel-melting 
purpc s2s is still fetching satisfactory values. 

At the east end works, where military materialis largely produced 
full employment is still being given, and will continue to be given, 
not pee in the armour plate, but in the shot and shell and 
ordnance departments. It is reported, however, that the contracts 
for heavy guns, which were placed some time ago, are now being 
rapidly worked off, and up to the present new contracts are not 
coming forward to take their place. In railway material and 
similar work business is a little better, but there is reluctance 
shown to buy, under the impression that prices will yet be easier. 
This, of course, leads to quietness in various departments of 
railway material, So far the revival which was anticipated in 
iron as soon as the Kaster holidays were over, has not been 
realised, and it is not expected in well-informed quarters that any 
great change for the better will take ere until prices for coal are 
much lower than they are. Although the production of pig iron 
during the last few months has been largely reduced, there are 
expectations that within a month or two there may be a change 
for the better in the iron trade. 

In crucible steel, the reduction in the prices of iron has en- 
couraged crucible steel manufacturers to resume melting. These 
reductions have beenequal to about 10s. a ton, yet, great as they are, 
they have not encouraged crucible steel firms to add largely to 
stocks, The demand, however, is improving, and as most people 
have been buying from hand to mouth for some time, it seems 
inevitable that better business will soon prevail. In steel circles 
the opinion is pretty prevalent that prices have now “‘ touched 
bottom,” and present a favourable opportunity for buying. A 
feature which forms a key to the general trades of the city is the 
business done at the rolling mills. There has been no pressure 
of work at the rolling mills and forges since the holidays 
ended, and in several instances three or four days per week form 
the maximum time the machinery is kept running. The firms, of 
course, who have Government contracts on hand are in a more 
favourable position than others who depend upon the ordinary 
markets, 

The cutlery, electro-plate, and silver trades are all in a some- 
what depressed condition. Now that the period of mourning is 
over, it is expected that social functions and public festivities will 
be resumed to the benefit of the trades which are more directly 
affected, 


NORTH OF ENGLAND. 


(From our own Correspondent.) 

Tuis has been a somewhat exciting week in the pig iron trade, 
on account of the heavy shipments and the ‘‘ boom” which made 
its appearance in the warrant market on Wednesday in an alto- 

ether unexpected manner. Demand has been rather lively ; 
indeed, not for at least twelve months has there been such a g 
time as that experienced during the last few days, and this, 
though many of the consumers are still holding off until they can 
estimate the significance of the change, and ascertain whether or 
not it is due to speculative influences. This much is certain—the 
makers in this district have this month been booking orders more 
freely than for a long time past, and especially last week was the 
buying satisfactory. Deliveries have been very good this month, 
and the makers at their meeting this week found that they were 
sending away more even than they were producing. For twelve 


weeks in succession this has been the case, but the excess of 
deliveries over — has this week been more pronounced than 
heretofore, as might be expected when the large shipments are 
taken into account, 

On Monday the pig iron exports from the Cleveland district were 
extraordinary if not unp’ ented, nearly 13,000 tons being sent 
away, of which 8053 tons went to Germany, which country has 
a this year taken eo little, but now seems to 

making iP for lost time. On Wednesday 11,971 tons were ex- 
ported, 7040 tons to Germany and Belgium. Shipments this 
month are so good that they even exceed those of April last year, 
which was undeniably a prosperous period. Altogether 105,501 
tons have been sent away up to 24th, the quantity last month 
being 64,077 tons, and in April last year 94,105 tons. To Scotland 
the deliveries this year are double those of the corresponding 
period of 1900, and they more than counterbalance any falling off 
on oversea account. The extraordinary deliveries are having a 
good influence on the market, which is not lessened by 
the increase in the stock of Cleveland pig iron in the public 
stores, that up to Wednesday —_ having this month been 
11,581 tons, and the quantity held was 69,767 tons, or several 
thousand tons more than is now held in Scotland. But it is stated 
that makers’ stocks are being reduced at a faster rate than the 
stock in Connal’s is being added to, and this counteracts any 
detrimental effect that Connal’s return might have. It is a pity 
that the ironmasters, in their own interests as well as that of the 
trade generally, cannot publish any official figures giving a state- 
ment of the aggregate stocks. At present the field is left open to 
Connals, and views of the position Ms the district are formed which 
are not really in accordance with facts. Thus, where the stocks in 
the public stores increase the total stock of pig iron in the district 
may be declining. The stock of hematite pig iron in Connal’s 
stores has been further reduced this week by 260 tons, the total 
quantity held being 6645 tons, or 1260 tons less than at the com- 
mencement of the month. 

For more than a fortnight the price of No. 3 Cleveland G.M.B. 
pig iron stood at 45s. 3d. per ton for early f.o.b. delivery, and not 
a penny less would be taken either by makers or merchants. The 
‘boom ” of Wednesday, however, led sellers to put up their prices 
to 463., as 46s. 3d. was offered for Cleveland warrants, and 46s. 6d 
was asked for them, at which figures, too, they might be considered 
cheap compared with Scotch warrants, the latter being 10s. dearer 
than Cleveland warrants, whereas in the ordinary course of business 
the difference is not more than 4s. 6d. With such a wide differ- 
ence as this it is not surprising that the deliveries of Cleveland iron 
to Scotland were almost, if not quite, unprecedented. A good 
deal of buying for forward delivery was done in the early part of 
the week, but the “‘jump” in warrant prices since has rather un- 
settled buyers in this respect. No. 4 foundry and grey forge, 


which were easier at the beginning of the week than they had been © 


last week, have improved again in sympathy with the rise in 
warrants and of No. 3, and 44s. is asked for them, while for 
mottled 43s. 6d. is quoted, and for white 43s. 3d. 

Hematite pig iron, after being stationary at 55s. per ton for some 
weeks, has been advanced 6d. per ton this week, but it has not 
been influenced by the rise in warrants, as hematite warrants have 
shared to a small extent only in this week’s advances. The rise in 
hematite pigs was made on Tuesday ; in fact, before the “‘ boom” 
in Scotch and Cleveland warrants commenced. There is less 
hematite pig iron available for sale than was the case early in the 
month, and some of the buyers experience difficulty in getting 
supplies for next month’s delivery. For mixed numbers 55s. 6d. 
must now be paid, the 6d. advance this week being the first that 
has ever been reported for nearly a year. Rubio ore has been 
advanced 3d. per ton this week, and 15s. must now be paid for it 
delivered at wharf in this district, the rise being due to increasing 
freights as well as the better demand, the rate from Bilbao to the 
Tees having gone up to 4s. 10}d., or 74d. above the recent 
minimum. 

The reduction of 21 per cent. in the wages of the blast furnace- 
men in the North of England has speedily been followed by one of 
164 per cent. in the wages of the Cleveland ironstone miners. The 
masters sought 17} per cent., and the men were willing to concede 
15 per cent. At a conference between the representatives of the 
two bodies it was arranged that the reduction should be as above 
stated—164 per cent.—to take effect from the 15th inst., and to 
continue in force for three months. 


The railmakers report an improvement in their business, orders 


are being offered more freely than at any time for a year past, and 
some good contracts have been booked, while others are still in the 
market, judging from the inquiries that are received. Itis apparent 
that the railway companies are coming to the conclusion that they 
cannot hope for any further relief in the matter of prices, particu- 
larly in view of the reports from America, where the producers 
have got well-filled order-books again, in consequence of which the 
competition has become less keen than for a considerable time. 
This to some extent may also be said with respect to German com- 
petition, and prices are more favourable generally, the manufac- 
turers realising figures very nearly approaching those they quote. 
The tone of the market has become more encouraging, and for 
heavy steel rails the quotation is fully £5 5s, net at works. For 
cast iron railway chairs, however, something less would be taken 
than was quoted last week, in fact £3 10s. net at works would not 
be refused. For steel railway sleepers £6 net is the general figure, 
— as yet the improvement in rails has not been extended to 
them. 

Common iron bars maintain the reduced price of last week— 
£6 10s., less 24 per cent. f.o.t., and there is somewhat more 
inquiry. The demand for plates and angles is also fair, and work 
at the mills is pretty regular. Steel ship plates are at £6, iron and 
steel ship angles £6, iron ship plates £6 12s. 6d., all less 24 per 
cent. f.o.t. The comparatively high price of iron plates is due to 
the fact that the trade is in the hands of two or at most three 
firms. The price of steel hoops has this week been reduced to £7, 
less 24 per cent. f.o.t., and puddled bars have gone down to £4 5s, 
net. The latter are more plentiful than they have been for two 
years past ; in fact, for a long time it has been very difficult to get 
them, as each firm could use up all that it could produce. 

The coal trade has been sadly interfered with this week, owing 
to the agitation going on against the export duty of ls. per ton, 
pro by the Chancellor of the Exchequer. Protests innumer- 
able are being made by all connected with the coal trade, and the 
miners themselves are as strongly op) to the imposition of 
such a duty as the coalowners, for they hold that it will lessen the 
trade, and therefore the amount of their employment, and also 
their wages. The local Members of Parliament who voted in favour 
of the duty, are having a bad time of it with remonstrances from 
their constituents. It is said that the step was really unexpected. 
It was talked about certainly, but no one ever expected that the 
Government would have had the courage to propose it. Already 
it has led to the loss of considerable orders from abroad, and if 
carried out there is no doubt the export trade will be generally cur- 
tailed. The North of England is specially — the —— as 
such a large proportion of the coal raised, especially in Northumber- 
land, is exported. The coke trade is showing more life, and prices 
are again advanced 6d. per ton, so that medium qualities are at 
14s, 6d. per ton delivered at the furnaces, this being 1s. 6d. above 
the minimum of the year. The Framwell Gate Coal and Coke 
Company, Limited, has appointed, in place of the late Mr. William 
H. Cowper, as its commercial manager Mr. John Stevenson, who 
has long been associated with the concern, and the offices are re- 
poe “aban Queen’s-terrace, to 16, Morton-road, Middlesbrough. 


NOTES FROM SCOTLAND. 
(From own owr Correspondent.) 


THERE has been rather more animation in the warrant market 
this week, a scarcity of cash warrants sending up the prices of 
Scotch iron, The best prices were not, however, maintained, and 
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iron could be bought at cheaper rates for future delivery. Scotch 
warrants have sold from 53s, 4}d. to 54s., being le 
rather lower. 

At this time last year Cleveland pig iron was selling several 
shillings above Scotch, but it is now 8s. per ton cheaper than 
Scotch, so that there is every likelihood of the consumption of 
Cleveland pigs increasing materially in Scotland. Warrants of 
this class of iron have sold in our market from 45s, 1d. to 45s. 4d. 
cash, and between these rates there has been a considerable 
amount of business. The arrival of Cleveland pig iron in Scotland 
in the past week reached 11,023 tons, being 62603 more than in the 
corresponding week, and there is a total increase in these imports 
since the beginning of the year of 29,752 tons. 

For Cumberland hematite warrants there has only been a 
moderate demand, and the transactions have been from 57s. 9d. 
to 57s. 7d. cash. Scotch hematite pigs are further reduced to 61s. 
per ton for delivery at the steel works. 

The prices of makers’ pig iron are in some cases 6d. to ls. per 
ton cheaper than a week ago. One or two brands are scarce. 
Govan, f.o.b. at Glasgow, No. 1, is not quoted; No. 3, 54s. 6d.; 
Carnbroe, No. 1, 56s. 6d.; No. 3, 54s. 6d.; Clyde, No. 1, 66s. 6d.; 
No. 3, 56s.; Gartsherrie, No. 1, 67s.; No. 3, 56s. 6d.; Langloan, 
No. 1, 68s.; No. 3, 57s.; Calder, No. 1, 68s.; No. 3, 57s. 6d.; 
Summerlee, No. 1, 70s.; No. 3, 57s.; Coltness, No. 1, 74s. 6d.; 
No. 3, 57s.; Glengarnock at Ardrossan, No. 1, 66s.; No. 3, 56s.; 
Eglinton at Ardrossan or Troon, No. 1, 57s.; No. 3, 55s. 6d. 
Dalmellington at Ayr, No. 1, 47s. 6d.; No. 3, 56s.; Shotts at 
Leith, No. 1, 69s. 6d.; No. 3, 57s. 6d.; Carron at Grangemouth, 
No. 1, 67s. 6d.; No. 3, 57s. 6d. per ton. 

The stock of pig iron in Glasgow stores shows a reduction of 350 
tons, the total now being 60,641, or 10,645 less than at the beginning 
of the year. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5748 tons, compared with 7908 in the corresponding 
week. To Canada 325 tons were despatched ; South America, 25 ; 
India, 414 ; Australia, 275; France, 140; Italy, 150; Germany, 
310; Holland, 351; Belgium, 60; China and Japan, 525 ; other 
countries, 177 ; the coastwise shipments being 2996, against 3115 
in the same week of last year. 

In the course of the week a considerable number of the furnaces 
that were put out of blast by the recent colliers’ strike were 
again placed in operation, and the number now blowing is 68, com- 
pared with 54 last week, and 84 in the corresponding week of last 


year. 

The finished iron trade has shown a little more activity in several 
of its branches, but prices are difficult to maintain. 

In the steel trade there has been a poor business. Competition 
for ship plates has been very keen, and it is not without difficulty 
in some cases that mills are kept running. The depression in the 
trade led the steel makers to claim a reduction of 10 per cent. in 
wages, and the representatives of the men have agreed to the 
reduction, which will take effect from Monday next. 

The duty on coal has naturally excited a great deal cf interest, as 
well as some apprehension, among the owners, merchants, and 
users of that fuel, and many meetings have been held to protest 
against the impost. Generally speaking, coalmasters and expor- 
ters are strongly opposed to the duty, and scarcely a word has any- 
where been said in its favour. It is argued that the uniform 1s. 
rate will bear very hardly upon the low-priced Scotch coals, which 
afford little margin for fluctuation in value, and which are always 
greatly handicapped in competition with English, and particularly 
Cardiff coal. An ad valorem duty is therefore advocated by some 
as the only fair tax in the circumstances. It is much argued 
that the tax will have a very serious effect on the coal export 
trade. The profits of exporters are small, ranging from 3d. 
to 2d., and in some cases as little as ld. per ton, so that it 
can easily be seen that those who are in the first instance 
responsible for payment of -the tax are at once put into 
a very tight corner. Unless they obtain a drawback from the 
Customs authorities, or remission of the full tax upon contracts 
arranged before the introduction of the Budget, it seems evident 
that the entire profits of the exporters will be swept away, and 
that the whole tax will come out of their pockets. In the mean- 
time the exporters are asked to deposit at the Custom Houses 
money or security to double the extent of the tax before their 
vessels are allowed to clear out of the ports with their cargoes. 
The result has been an almost total paralysis of the export trade 
in coals. The figures for the past week do not show the effect 
produced by the tax, as they are for the most part made up of 
cargoes that had cleared before the introduction of the Budget, but 
it is anticipated that next week’s returns will be much reduced. 
On the first intimation of the tax, some steel makers and other 
large coal users were inclined to the opinion that it would prove 
a benefit to them, inasmuch as if it curtailed the export trade, 
coals would likely be more plentiful and cheaper for home con- 
sumption. The view now most generally entertained in this part 
of the country is that the coal duty will be harmful to trade as a 
whole, and particularly to the shipping industry. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE immediate result at Cardiff of the announcement of a tax 
on coal exports was a state of congestion at the docks and unrest in 
every shipping office. This extended itself to the other ports in 
degree. On Saturday, instead of a strong clearing list, only four- 
teen vessels left Cardiff, most of them of small size, ten went from 
Swansea, and only four from Newport, Mon. Even by Monday, 
though suspensions of the tax were hinted at, there was not much 
improvement, only twenty-nine vessels left Cardiff, two in ballast 
and one in bunkers, and the great majority varied from 1000 to 
2000 tons, one only figuring at 4000 tons to Algoa Bay. Swansea 
still further declined, despatching only four cargoes of coal, and 
Newport three cargoes. 

Mid-week despatch at Cardiff was twenty-two cargoes, with about 
45,000 tons, Newport three cargoes, and Swansea five, chiefly 
small consignments. Destinations were Malta, Odessa, Venice, 
Genoa, &c. It was noticed that French cargoes were falling off. 

Criticisms of the tax and denunciation meet one at every turn. 
Mr. Reed, the member, unable to appear in the House, has 
written in strong condemnation, but the most united action has 
been that of the Associated Coalowners, who hurriedly convened a 
meeting at Cardiff, and despatched through their secretary a 
letter to the Chancellor requesting leave for a deputation of 
Cardiff coalowners and others to wait upon him. The statement 
prepared is, that the Association numbers seventy-five, producing 
82 million tons of coal per annum, or 80 per cent. of the production 
of the coalfield of South Wales and Monmouthshire, the total 
output of which is about 20 per cent. of the entire product of the 
collieries of the United Kingdom. The shipping ports of the 
South Wales coalfield export to foreign countries about 18} million 
tons, or 45 per cent. of the total quantity of foreign exports from 
the whole of the shipping ports of the United Kingdom. Present- 
ing this statement of facts, the secretary added that the members 
were unanimously of opinion that the proposed tax would have a 
most injurious effect upon the Welsh coal industry. The Chan- 
cellor, in reply to the Northern Deputation yesterday, said he was 
anxious to deal fairly with regard toexisting contracts, and he sought 
their co-operation in this respect. They must, however, understand 
that it was impossible to give up the proposed duty. 

An authority at Cardiff points out, with a good deal of force, 
that the burden must be borne by the foreign buyer eventually, 
but that now the exporter—the middleman—is liable. The colliery 
owner sells f.o.b. (free on board), but the middleman c.i.f. (charter, 
insurance, and freight), and as he is uncovered, it means ruin if 
the exemption be not given. 

There was a strong impression on’ Change, Cardiff, this week that 
when matters are settled, and, as hoped, the impost is withdrawn, 


a good steady trade will be done. At present there has been a 
degree of activity in some kinds ; for instance, small steam has sold 
readily, and for the Monmouthshire varieties a steady inquiry for 
all but large. House coal continues to show little movement, 
and though quotations are still given at 16s., there is not much 


doing. 

Mri-woek the docks at Cardiff, Penarth, and Barry were crowded 
with tonnage, but it was quite understood that business done was 
generally confined, with only a few exceptions, to coal required for 
the trading of steamers on demurrage or in the execution of urgent 
contract orders, _ This state of things may be expected to continue 
until it has been authoritatively stated who is to pay the tax. It 
must, this week, be taken for granted that my list of prices is 
nominal. Beststeam on’ Change, Cardiff, mid-week 16s. 9d. to 17s. 3d. ; 
best seconds, 16s. to 16s. 3d.; ordinary seconds, 15s. 6d. to 15s. 9d.; 
drys, 14s, to 14s. 9d.; special steam, smalls, 93. to 9s. 6d.; best 
ordinaries, 8s. to 83. 6d.; seconds, 7s. 6d. to 7s. 9d.; dry, from 7s.; 
best semi-bituminous, ]4s. 9d. to 15s. 3d.; best seconds, 14s, to 
lds. 3d.; other kinds, from 13s.; best semi-bituminous, small, 
7s. 6d. to 8s.; seconds, from 6s.; best house, 16s, to 18s.; seconds, 
14s. to 15s.; No.3 Rhondda, 15s, to 15s, 6d.; brush, 12s. to 12s. 6d.; 
small, 10s. to 10s, 3d.; No. 2 Rhondda, 12s. 9d. to 18s. 3d. ; through, 
8s. 6d. to 93.; small, 5s. 6d. to 63, 6d.; patent fuel is at 14s. to 
15s.; furnace coke, 14s, 6d. to 15s. 6d.; foundry, 16s. 6d. to 18s. ; 
pitwood, 17s. to 17s. 6d. Reported at Cardiff and Newport docks 
that foreign coal orders are being held back to a large amount. 

In the Swansea district there was a fair coal despatch last week, 
53,709 tons ; and 7650 tons patent fuel. On ’Change it was said 
that the coal tax was giving cause for anxiety to the large anthra- 
cite collieries, but local manufacturers were not disturbed. Many 
minor stoppages at collieries reported. 

Latest Swansea prices :—Anthracite, 21s. 6d. to 223.; seconds, 
from 16s. 6d.; best large, 14s. 9d. to 15s. 6d.; red vein, 11s. to 
lls, 6d.; rubbly culm, 4s. 6d. to 4s. 9d.; steam coals, 16s. to 17s. ; 
seconds, 14s. 6d. to 15s, 6d.; bunkers, according to quality, 10s. 6d. 
to 1ls.; small, 7s. 6d. to 8s. 6d. House coal no quotations, prices 
reported unchanged. Patent fuel, 13s, 6d. to 14s. 6d. Coke, 
furnace, 15s, to 15s, 6d.; foundry, 18s. to 20s. Pitwood, 17s. 6d. 
to 18s. into trucks. A certain degree of animation prevails in 
the iron and steel trades, and while it is evident in several districts 
that the old tin bar trade is coming back, there is a very satisfac- 
tory state of the rail trade, home, colonial, and foreign. 

Wales continues to be the ‘‘dumping down” ground for all 
wasters, iron, and steel scrap. Even from Ipswich a large stock 
of old rails came to hand this week, and considerable quantities of 
pig iron from Millom and other quarters. The only large rail ex- 
port of note this week was 3000 tons rails for Bombay and Kurrachi 
from Cardiff. 

Most of the large works have thrown off their holiday influences. 
Satisfactory busi is being done at Cyfarthfa, Dowlais, and 
Ebbw Vale. Blaenavon unfortunately continues under the strike 
cloud. Ebbw Vale is busy with rails, fish-plates, and sleepers, 
assuring good work for some time tocome. A good order has been 
secured also for steel angles and plates from Harland and Wolff, 
shipbuilders. This is 3000 tons, and will be put in hand at once. 
In the Swansea Valley there is a good deal of activity ; six of the 
mills at Duffryn started this week. Clydach busy, and the same 
at Morriston. In the steel trade there has been a falling off. At 
Upper Forest only three smelting. At Pontardawe and other 
quarters steel bars in great demand ; stocks in most places small, 
and I hear of no cargoes at sea. At Briton Ferry output of 
hematite large. Mills at the several works in full activity. 

It is thought that if a fair settlement of the tin-plate scale of 
wages can be made good times are in store. Reports this last 
week or two are very encouraging, and new markets are likely with 
Siberia vi4 Montreal, Port Victoria—Canadian Pacific line—and 
Viadivostock. It was stated on ’Change this week that hundreds 
of thousands of agriculturists are pouring into the country annually, 
promising it to be one of the great grain centres. A fine field 
already open for tin-plate and galvanising sheets ; return freight 
copper, gold, silver ores, and grain. Last week the shipment of 
lg was very satisfactory :—90,465 boxes; receipts from 
works, 55,506 boxes. Present stocks down to 64,229 boxes. 

Iron ore trade, which has been languishing, as in the case of 
Newport, is looking up, and improved consignments are certain. 
In all respects, the coal item excepted, Swansea harbour trade last 
week was encouraging, showing an increase in exports and imports 
of 17,000 tons. 

refineries busy: Villiers, Vivians, Dillwyn, and Swansea 
ale. 

Chemical works active: Porteus and Co., White Rock, and 
Pentrapoeth. 

Mid-week it was stated on Change, Swansea, that pig iron prices 
remain practically the same. Good improvement reported since 
the quarter in finished iron and steel. An important meeting of 
employers in this place is expected about the close of the week, 
when a final arrangement is anticipated. This, however, some 
regard as too hopeful, and there is yet time, as arranged, for the 
list to be brought into operation. 

Latest iron and steel prices this week are as follows :—Pig iron : 
Glasgow warrants, 54s, 1d., 54s, 2d., 54s, 3d., cash ; Middles. 
brough, No. 3, 45s. 34d., 45s. 4d.; Welsh bars, £6 7s. 6d. to £6 10s. 
Sheet iron, £7 2s. 6d. to £7 5s.; steel, £7 to £7 5s. Steel rails, 
heavy, £5 5s, to £5 7s. 6d.; sleepers, &c., according to section and 
specification. Light prices not given. Bessemer steel, tin-plate 
bars, £4 12s, 6d.; Siemens, £4 15s. 

Tin-plates: Bessemer steel cokes, 12s. 3d. to 12s. 6d.; Siemens, 
12s, 6d. to 12s, 9d.; ternes, double, 23s. 6d. to 26s. 6d.; best char- 
coal, 14s. to 14s, 3d.; big sheets for galvanising, 6ft. by 3ft. by 
30 g., per ton, £8 17s. 6d. to £9 2s. 6d.; finished black plate, 
£8 17s. 6d. to £9 5s. Block tin, £116 17s, 6d. to £114 12s. 6d. 

Spelter, £17 2s. 6d. Lead, £13 5s. Copper, Chili bars, 
£70 6s. 3d. to £70 17s. 6d. 

Tron ores: Tafna, 15s, 6d.; Rubio, 14s. 6d., ex-ship. Cardiff 
- pal prices are, Rubio, 14s. to 14s, 6d.; Tafna, 15s. to 


A good seam of coal has been struck this week at Hengoed, Mon. 


NOTES FROM GERMANY. 
(From our own Correspondent.) 


FIRMNESS increases on the iron market in Germany, and the 
general tendency of prices has even been in an upward direction 
where small ordets for immediate delivery were in question, 
There is still a want of animation and of enterprising spirit com- 
plained of in many trades, but, compared to the last weeks of the 
past quarter, the present condition of the iron business may be 
considered as fairly hopeful. Plenty of fresh work is likely to 
come to the railway- and engineering shops in the course of the 
year; the Prussian State Railways have recently given out con- 
tracts for 32,000 tons rails and sleepers, and this will secure good 
employment to the mills for some months. The Kénigs and 
Laura-Hiitte in Silesia has got orders for 500 load wagons, also for 
the State Railways. 

The production of pig iron in the eastern districts of Germany 
was, for March of present year, 34,075 t., against 27,391 t. in the 
same month last year; spiegeleisen, 260 t.; Bessemer, 1904 t., 
against 1628 t.; basic, 15,250 t., i t.; and foundry pig, 
15,441 t., against 15,397 t.; total’ output being 66,870 t., against 
57,723 t. During the first quarter of present year production was 
189,558 t., against 207,470 t. for the same period in 1900, decrease 
for this year being 17,913 t. 

The Silesian Pig Iron Convention reports stocks of pig iron at 
the Silesian blast furnace works to amount at present to 60,000 t. 

The hope expressed some time ago among the wire nail manu- 
facturers of Rheinland-Westphalia that spring would bring a 
revival in the demand for nails has, to some extent at least, been 
realised. Already mye and February had shown a slight 
improvement, and in March both home and foreign consumption 


in wire nails has been satisfactory, as may be seen from the follow 
ing figures, given the Rhenish- Westphalian Gazette :—In March 
of present year 7231 t. were sold from the office of sale in Berlin 

ainst 8968 t. in January and February; from office of sale 

annheim 1500 t., against 1704 t.; from export office Hainm 
6332 t., against 10,719 t.; total sales during the first quarter of 
present year amounting on 41,776 t. Although 13,000 t. wire nails 
were delivered in March, the number of orders on the books was 
still large, viz., 2000 t. more than in the previous month, 

The Weserhiitte, a large ironworks near i fancy was almost 
totally destroyed by fire ; only the foundries have been saved, 

The Arms factory, Ludwig Loewe and Co., of Berlin, is going to 
pay a dividend of 25 per cent. this year, the same as last, 

mport of English coal to Germany in March of present year was 
288,014 t.. against 456,103 t. in March, 1900, and 317,727 t. in 
March, 1899, 

The receipts of the Prussian State Railways in March of present 
year show an increase of M, 300,000 against the same month in the 
year before, although last year's receipts were higher than during 
any of the previous years, amounting to M. 7,672,000. 

The increasing dulness that was perceptible in the Austro-Hun- 
garian hardware business has not n without influence on the 
condition of the general iron trade, and there was a quiet tone in 
nearly all branches last week. Very few forward contracts are 
placed ; makers, however, are fairly hopeful with ard to the 
future, expecting a fair inquiry for building material in the next 
quarter, 

A Fiume firm is reported to intend building an artificial coal 
works in that town ; the annual output is to amount to 100,000 t, 
briquettes, chiefly for foreign consumption, and the coal used will 
come from England and from Hungary. 

So far as pig iron is concerned there could not possibly be less 
done than at present on the Belgian market. In the Hainault 
only four blast furnaces are in blow, out of fifteen built, and it is 
said that of the four furnaces in blow one or two are to be put out 
soon. In the Luxemburg district one third of the existing blast 
furnaces have been put out. In the Litge district a little more 
life is stirring. Indications of an improvement in demand are 
here and there being felt in the finished iron department ; quota- 
tions are the same as before, a further decrease is, however, not 
likely to take place now, as a stronger feeling is being expressed in 
many instances. 

Ot the coal imported to Belgium during the first quarter of 
present year 358,929 t, were, according to the Rhenish- Westphalian 
Gazette, imported from Germany, against 400,884 t. in 1900 ; from 
Great Britain 175,233, against 322,421 t.; and from France 87,970t., 
against 138,491 t. in 1 Of the coke imported during the first 
quarter 42,018 t., against 49,950t., came from Germany ; 3887 t., 
against 10,887 t. from Great Britain, and 2022 t. against 7001 t. from 
France. The artificial coal imported to Belgium came also chiefly 
from Germany, viz.: 5176 t. for the first quarter 1901, and 7539 t. 
for the same period 1900. Export in pit coal from Belgium during 
the period above mention was, France, 832,650 t., against 
930,829 t. in 1900; Germany, 61,113t., against 48,860t.; Luxem- 
burg, 50,278 t., against 116,035 t.; Low Countries, 49,404 t., against 
80,001 t.; Switzerland, 24,340 t., against 28,780 t., United States of 
America, 12,090t., against 11,790t., and Great Britain, 8340t., 
against 21,042t. Of the coke exported during the first quarter of 

resent year 142,934t., against 164,579 t. were sent to France ; 
337,771 t., inst 67,000 t. to Luxemburg ; and 27,754 t., against 
25,933 t. to Germany. In artificial coal 89,650 t., against 70,694 t. 
were exported to France ; 11,957 t., against 10,330t., were sent to 
Luxemburg ; and 10,4&2t., inst 5763 t. to Germany. 

Value of general import to France, in the first quarter of present 
year, was 1,129,878, . against 1,232,403, 000f. for the same period 
in 1900; value of export was 938,353,000f. against 950,367 ,000f. 
in the previous year. 

The Statistic Correspondence gives the following notes concerning 
the age of boilers in Prussia, their number having been 88,943 in 
1900. Boilers over fifty years old are either plain cylindrical boilers, 
with or without water-tubes, or plain furnace tube boilers ; also 
most boilers that are forty years old are of the above-named 
description. The boilers thirty years old are chiefly boilers with 
fire-boxes, and later on boilers of a combined construction have 
been generally preferred. 


THE NEWPORT HARBOUR COMMISSIONERS 
WEEKLY TRADE REPORT. 


Steam coal Market: No alteration, and prices remain about 
same. House coal unaltered. Exports for week ending April 20th: 
—Coal: Foreign, 53,260 tons ; coastwise, 19,435 tons. Imports for 
week ending April 23rd:—Iron ore, 6900 tons; pig iron, 1215; 
scrap, 230; old rails, 455; loam, 260; cement, 175; 1 cargo of 
phosphates ; and 3873 loads pitwood. 

Coal: Best steam, 14s. 9d. to 15s. 3d.; seconds, 13s. to 13s, 
3d.; house coal, best, 18s.; dock screenings, 8s, 3d.; colliery 
small, 7s. 6d. to 8s. Pig iron :—Scotch warrants, 54s. 74d.; 
hematite warrants, 57s. 8d. f.0.b. Cumberland prompt ; Middles- 
brough, No. 3, 45s. 9d. Iron ore :—Rubio, 14s, to 14s. 6d.; Tafna, 
14s, 6d. to 15s. 6d. Steel:—Rails, heavy sections, £5 5s. to £5 
7s. 6d.; light ditto, £6 5s. to £6 7s, 6d. f.o.b.; Bessemer steel 
tin-plate bars, £4 12s, 6d.; Siemens steel tin-plate bars, £4 1is.; 
all delivered in the district, cash. Tinplates :—Bessemer steel, 
coke, 12s, 3d. to 12s, 6d.; Siemens, coke finish, 12s, 6d. to 12s, 9d. 
Pitwood, 17s. 6d. ex-ship. London Exchange telegram :—Copper, 
£70 7s, 6d. Straits tin, £117, Freights, steady. 


TRADE AND BUSINESS ANNOUNCEMENTS. 

Mr. FraNK BeprorD GuasteR, late general manager of the 
Sierra Leone Government Railway, has been appointed general 
pre gd of the Government Railway at Lagos, West Coast of 

rica, 

TuE testing station of the British Fire Prevention Committee 
has been removed from North Bank, Regent’s Park, to 
Westbourne Lodge, 66, Porchester-road, Bayswater, W., to which 
address communications for resident engineer should be sent. 


Tue INSTITUTION OF CrviL ENGINEERS: NEWCASTLE-UPON-TYNE 
ASSOCIATION OF STUDENTS.—The sixth general meeting of the 
Association was held in the Chemical Lecture-room of the Durham 
College of Science, on Thursday, April 18th, at 7.45, when a paper 
was read by Mr. G. Huntley, on “The Erection of the New Red- 
heugh Bridge.” 

RaiLway EMPLOYMENT—PREVENTION OF ACCIDENTS—ACT, 1900. 
—The Board of Trade give notice, pursuant to Sec. (1) of the aboved 
mentioned Act, that they propose to make rules with respect to the 
matters specified in the schedule to the above Act, that is to say :— 
(1) Brake levers on both sides of wagons ; (2) labelling wagons ; 
(3) movement of wagons by propping and tow roping ; (4) steam 
or other power brakes on engines ; (5) lighting of stations or sidings 
where shunting operations are frequently carried on after dark ; 
(6) protection of point rods and signal wires, and position of ground 
levers working points; (7) position of offices and cabins near 
working lines ; (8) marking of fouling points ; (9) construction and 
protection of gauge glasses ; (10) arrangement of tool boxes and 
water gauges on engines ; (11) working of trains without brake 
vans upon running lines beyond the limits of stations ; _(12) 
protection to permanent waymen when re-laying or repairing 
permanent way. Copies of the draft rules may be obtained at the 
offices of the Board of Trade, 7, Whitehall-gardens, 8.W. Any 
objection or suggestion made with respect to the draft rules by 
or on behalf of persons affected must be lodged with the Board of 
Trade, within six weeks from this date, 
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LAUNCHES AND TRIAL TRIPS. 


On April 17th the first-class torpedo boat 
rango, for the Royal Dutch Navy, was suc- 
cessfully launched from Yarrow and Co.’s new 
works at Poplar. The above vessel makes the 
twenty-fifth first-class torpedo boat of this type 
constructed by Yarrows within the last three 
years. 

J1cOMEDIA, side tank steamer; built by, Wm. 
Gay and Co., Limited ; to the order of, The 
Hamburg Amerika Line; dimensions, 398ft., 
52ft., by 28ft. 4in.; to carry, cargo; engines, 
triple-expansion, 27in., 43in., 72in., by 45in. 
stroke, pressure 1801b.; constructed by, Central 
Marine Engine Works ; vessel has cellular double 
bottom, with side tanks giving over 1900 tons 
ballast ; launch, April 19th, 


NUENFELS, steel screw steamer ; built by, 
Wigham Richardson and Co., Limited ; to the 
order of, The Deutsche Dampschiff-fabrts Gesell- 
schaft Hansa, of Bremen; dimensions, 430ft. 
long, 55ft. beam; to carry, cargo; engines, 
quadruple-expansion, on Yarrow, Schlick, and 
Tweedy system ; constructed by, Wigham 
Richardson and Co., Limited; launch, April 
19th. 

WESTFIELD, steel screw steamer; built by, 
Wm. Gray and Co., Limited ; to the order of, 
John Ruthven and Co., Cardiff; dimensions, 
331ft. long, 47ft. broad, depth 27ft. 4in.; 
engines, triple-expansion, 25in., 40in., 65in., by 
42in, stroke, pressure 1601b.; average speed of 
11 knots ; trial trip, April 20th. 

CATALONE, steel screw steamer ; built by, C. S. 
Swan and Hunter, Limited, Wallsend; to the 
order of, The English and American Steamship 
Company, Limited; dimensions, length 359ft., 
breadth 46ft. 4in., depth 30ft. lin.; to carry, 
coal; engines, triple-expansion, 23hin., 39in., 
66in., by 48in. stroke, pressure 180 lb. ; con- 
structed by, Wallsend Slipway and Engineering 
Company, Limited ; vessel built to highest class 
of British Corporation ; launch, April 22nd. 


OvsEL, steel screw steamer; built by, Wigham 
Richardson and Co., Limited, Newcastle; to the 
order of, Cork Steamship Company, Limited, 
Cork ; dimensions, 255ft. long, 334ft. beam ; 
to carry, cargo ; engines, triple-expansion ; con- 
structed by, builders of boat ; for the continental 
service ; launch, April 22nd. 


CHIm#rRA, steam yacht; built by, Mordey, 
Carney (Southampton), Limited ; to the order of, 
Colonel the Hon, H. G. H. Crichton; dimensions, 
93ft. long over all, 86ft. long on water-line, 
breadth 16ft., and depth moulded 8ft. 9in.; 
engines, compound surface-condensing, 12in., 
25in., by 16in. stroke, pressure 115 1b.; con- 
structed by, builders ; the vessel is classed 100 
Al at Lloyd’s, 


NORTHFIELD, steel screw steamer; built by, 
Tyne Iron Shipbuilding Company, Limited, of 
Willington Quay-on-Tyne ; to the order of, John 
Ruthen and (o., Cardiff ; dimensions, 288ft. 6in. 
long, 43ft. beam, 21ft. 3in. deep; to carry, 
cargo; engines, triple-expansion, 2lin., 3din., 
57in., by 59in. stroke, pressure 160 lb.; con- 
structed by, North-Eastern Marine Engineering 
Company. 


CATALOGUES. 


ALLAN AND ADAMSON, Limited, Phoenix Works, 
Ashtead, Surrey. Latest price lists of portable 
accumulators, 

The British Westinghouse Electric and Manu- 
facturing Company, Limited, London. Circular 
No, 1044 ; direct-connected railway generators. 


The Westinghouse Brake Company, Limited, 
York-road, King’s-cross, London. Illustrated 
gu on the Westinghouse quick - acting 


Taylor and Challen, Limited, Birmingham. 

lustrated catalogue of power presses, shears, 
lathes, dies, &c.; ammunition and minting ma- 
chinery, &c, 


8. A. Daniell, Limited, Lion Works, Edward- 
street, Parade, Birmingham. Price list of engi- 
neers’, gasfitters’, and smiths’ screw stocks, dies, 
and taps, screwing machines, braces, drills, vices, 
cramps, &c. Sixth edition, 


Adams’ Patent Sewage Lift Company, Old 
Queen-street, Westminster, S.W. Types of bac- 
terial sewage disposal works operated by auto- 
matic apparatus constructed under S. H. Adams’ 
patents, A useful book for those interested in 
modern methods of sewage disposal. 


Isaac Storey and Sons, Limited, Empress 
Manchester. [Illustrated standard list 
of seamless copper Pipes, expansion joints, bends, 
&e. It is cl d that less pipes of this 
metal can now be made of any size, and that if 
sufficiently thick these pipes can be bent, so that 
= the trouble of end a longitudinal seams is 
obvia 


The British Power Traction and Lighting Com- 
pany, Limited, York. Illustrated catalogue of 
the “P.T.L.” Gardner -Serpollet steam motor 
carriages. This type of steam carriage is pro- 
vided with a flash-type generator. Various 
patterns are illustrated, but no idea of the 
motive mechanism can be obtained from what is 
otherwise a well-designed booklet. 


GREAT CenTRAL RatLway Locomotive.—In 
enumerating the details of fittings of the new 
Great Central engine described in our issue of 
the 12th inst., it might have been mentioned 
that the entirely closed gauge glass protectors, 
shown in the illustration of the fire-box back, 
were supplied by the Hulburd Engineering Com- 
pany, of 150, Leadenhall-street, E.C., whose 

test design, however, is carried up over the 
gland nuts, thus affording the driver a very 
much wider view of the water level in the gauge 
glass, which at the same time is protected against 
all variation of temperature, 


THE PATENT JOURNAL. 
Condensed from “ Oficial Journal of 
ents. 


Application for Letters Patent. 


*,* When inventions have been “communicated ” the 
name and address of the communicating party are 
printed in italics. 

10th April, 1901. 

7405. Paper-cuttinc Macuinges, The Thomas Manu- 

facturing Company, Ltd., and E. A. Adcock, 


London, 
7405. Game-pLayinc Apparatus, A. Weintraud, 


London. 
7407. InpicatiInG VenicLe Spexps, A. F. Poillevillain, 


ndon. 

7408. VARIABLE Spexp Gear, &., W. R. Reffell, 
London. 

7409. AppLiances for CLeaninc F.Loors, Winpows, 
&e., C. W. Snellebrand and J. P. R. de Britto, 
London. 

7410. Disti.ters’ Spent Resipvgs, J. M. J. Thierry, 
London. 

7411. Borers, J. J. Tonkin, London. 

7412. Twine Hoipers, W. G. Esch, London. 

7413. StockHeAD with Dies, A. Behling and E. Mengel, 
London. 

7414. Concrete and like Fioorines, L. Schlentheim, 


ndon. 

7415. ACETYLENE Lanterns or Lamps, G. Ducellier, 
London, 

7416 BuTron-rasTeNING Macuines, H. J. Haddan.— 
(Adrian and Busch, Germany.) 

7417. Conrectinc SpuericaL Errors, C. P. Goérz, 
London. 

7418. New Dusinrectina Compounp, A. Pallitre, 
London. 

7419. Apparatus for Tusk Manvuracturg, 8. Frank, 


on, 
7420. Manuracrurinc Articizs, 8. Frank, 
London. 
7421. Apparatus for Tune Manvuracrorg, S. Frank, 
London. 
7422. Apparatus for Manuractvrg, 8. Frank, 


London. 

7423. Gratn-pryinc Apparatus, R. B. Robertson, 
London. 

7424. Org Concentrators, W. P. Thompson.—(The 
Mw Standard Concentrator C.impany, United States.) 

7425. Fastenrinc Tocetaer Ossects, C. Wrede, 
Liverpool. 

7426. Spoon, R. Bear, London. 

7427. Fittinos, T. R. Reed, London. 

7428. Stgam Generators, L. Serpollet. London. 

7429. CLutcu-actuaTING Devices, Clarke, Chapman, 
and Co., Ltd., and W. D. Cookson, London. 


11th April, 1901. 


7430. Topacco Pi1pgs, W. Robertson, London. 

7431. Reraactionists’ and Opticians’ Ruves, R. 8, 
Ingleby, Aylesbury, Bucks. 

7432. Chimney Cows, C. Gammon, Rye, 
Sussex. 

7433. Carrripce Bevts or BANDOLIERS, P. A. Martin, 
Birmingham. 

7434. Meta Boxes, J. Collins, Glasgow. 

7435. Srzam Vatves, J. Firth, Halifax. 

7436. Steam Enoine Governors, W. Tipping, Man- 
chester. 

7487. Brake. T. Woollam, Manchester. 

7438. Rirte Tarcer, W. W. G. Webb, Crewe. 

7439. Rerose Van, W. Finlay, Manchester. 

7440. PHorocrapnic Screen, H. Rheinlander, New 
Malden, Surrey. 

7441. GarpEn Spapr, G. Hallett, Bournemouth. 

7442. Rotary Wes Paintinc Macutnes, G. A. Wilson, 
Liverpool. 

7443. Mattine Graty, C. R. Wilkinson, Bristol. 

7444. Tre Rops for Tram Ratts, A. Swain, Sheffield. 

7445. Tires, E. A. Sherley-Price and F. F. Kerr, Man- 
chester. 

7446. Cuatns and Links, W. Perry, Birming- 

am. 

7447. Verticat Bark Fencine, G. P. Green- 
hill, Birmingham. 

7448. Wuees, W. J. H. Verheggen, D. H. J. van Mens, 
and P. F. van Keep, G Ww. 

7449. SecrionaL Warpine Macutnes, E. Taylor, Man- 
chester. 

7450. Propuctnc Draco in Winpinc Macurygs, A. J. 
Tonge and E. Taylor, Manchester. 

7451. Rine Sprnpixs, N. Ramberg, Manchester. 

7452. Topacco Piers, X. Castelli, London. 

7453. Automatic Time Carck Recriver, 8. A. Marker, 
London. 

7454. Cooxine Ranogs, J. Ripley, London. 

7455. Macuings for Currinc Meta, J. Hamilton, 
London. 

7456. MaTHematicaL Instruments, J. G. Lumsden, 
Falkirk. 


7457. Comprnation of Postat Wrappers, J. W. G. 
Smith, London. 
7458. SounperRs for Navication, G. C. Lilley, London. 
7459. Tramways, E. Cervenka, J. Bernt, and G. Meyer, 
London. 
7460. Snow Carps, Pratt, Hurst, and Co., Limited, 
and E. T. Hallam, London. 
7461. Biock, J. Chambers, Lowestoft, Suffolk. 
7462. Apparatus for CHARGING ACCUMULATORS, B. 
Klein, London. 
7463. Woop-Trimminc Macuing, H. E. Gamble and T. 
B. Ellison, London. 
7464. Frames for Looxinec Guassgs, T. Ducrow, Bir- 
mingham. 
7465. WrRE Matrresses, T. and 8. Wood, and F, Booth, 
London. 
7466. Srong-cutrine Macuing, 8. Keighley and G. 
Armitage and Sons, London. 
7467. Rapiators, C. E. Safford, London. 
7468. Encing for Motor Cars, C. Castin, 
ndon. 
7469, INTERNAL ComBusTION Motors, A. Vogt, London. 
7470. Sreritisation of Liqguips, W. M. Williams, 
ndon. 
7471. SuSTAINING VEGETABLE Extract, W. M. Williams, 
ndon. 
7472. acca of Pirz T's, &c., C. Williams, 
mdon. 
7473. Frames for Woois, G. Josephy, 


7474. Fire Escapgs, E. Edwards, London. 

7475. Screw StopreRine Borrwes, F. Hughes, London. 
7476. Steam Generators, J. Smith, London. 

7477. Sarety Vatvg, P. Whiting, Kingston-on- 


Thames, 

7478. Steam Generators, W. F. Brown, Kingston-on- 
Thames. 

7479. Fornaces, J. M. Wilson, London, 

7480. MERcERISATION of YaRN, H. H. Lake.—(K. 
Weldon, United States.) 

7481. Enornes, J. Hutchings, London. 

7482. Gas Burners, G. L. Palmer and 8. E. Patenaude, 
London. 

7488. Arn Compressors, H. H. Lake.—(Rand Drill 
Company, United States. 

big WarterPrRoors, C. Neuhaus, Joinville le Pont, 


ce. 
7485. Manpritis, W. P. Thompson.—(G. Allveiler, 
Germany.) 
7486. Butrer Cuury, W. Griinewald and C. Lang, 
Liverpool. 
7487. on H. Pape and W. Henneberg, Liver- 


pool. 
7488. F. Taylor, Liverpool. 
7489. Breap, Cakes, and Crackgrs, &c., W. O. Blott, 


7490. OVERHEAD WIRE Guarp, W. B. Whittaker, Man- 

chester. 
and Woven Fasrics, C. Sella, 


mn. 


7492. Wixpine for Inpuctive Apparatos, H. H. Wait, 
London. 

7498. Motor Venicies, H. H. Lake.—(Compagnie Iater- 
nationale des Transports Automobiles, France. 

7494. Batt Mitis, E. A. W. E. Heberle, 


ndon. 
7495. Cycie Szat Support, E. Hriss, London. 
7496. Dress Bevt, E. Hriss,London. 
7497. Contact Boxes for Execrricity, B. Cruvellier, 
London. 
7498. Brakes for Motor Cars, &c., L. Melanowski, 
ndon. 
7499. Mititary Accoutrements, L. Klima, London. 
7500. Soxip Corps, W. H. L. Alfred, 
ndon, 
7501, Inoninc Macarnegs, W. J. Armitage, London. 
7502. CoLLAPsIBLeE R. Brooks, London. 
7503. Rotary Morors, A. E. Fish, London. 
7504. ANEROID Barometers, H. H. Cunynghame, 
London. 
= Breakers, J. F, Carr, St. Louis, Mo., 
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7507. Writixe Cask, J. H. Houghton, Leeds. 

7508. Irontnc Macuings, D. K. Tullis, Glasgow. 

7509. Joints for Motor Gear, J. West, 
Coventry. 

7510. Priventinc Encixes RUNNING Past SIGNALS, 
P. D. R. Beedle, Glasgow. 

7511. Lent ATTACHMENT, F. R. Roach and D. L. Teed, 
Kingston-on-Thames. 

7512. Faucets, I. Osgood, Kingston-on-Thames. 

7518. Hatcuets, W. Innes, Kingston-on-Thames. 

7514. Fasteninc &c., W. W. Twigg, 
Birmingham. 

7515. Trouser Presses, H. Frost, Birmingham. 

7516. WareRr-TUuBE Borers, 8. M. Cockburn, London. 

7517. Luspricatinc CyLinpers, A. Bolton and R. 
Anderton, Manchester. 

7518. ARRESTING SpaRKs from J. W. Green, 


Wigan. 

7519. Woop PavEMENT and FLoorine, 8S. M. Cockburn, 
London. 

7520. Optaintnc Locomotion, E. A. Jeffreys, P. Wig- 
ley, and C. B. Ketley, Birmingham. 

7521. Cuains, G. H. Gardner.—(F. P. Cady, United 
States ) 

7522. Cuains, G. H. Gardner, London. 

7523. A “ Not Cream Rott,” E. Aplin, J. P. Clement, 
and A. F. Lovesy (the London Nut Food Company), 
London. 

7524. Evectric Heatine. J. R. Quain, London. 

7525. Door Draucut Exctuper, W. G. Plucknett, 
London. 

7526. CompineD Spoon and Sirrer, W. 8S. Codner, 


London. 
7527. Tramcak Szat, J. Ingham and F. H. Fleming, 
Leeds. 


7528. P. Krenkel, London. 

7529. Stoves, The Omega Odourless Gas Stove Syndi- 
cate, Limited, and H. O. Strong, Bristol. 

7530. Winpine Frames, J. and J. R. Clayton and A. G. 
Park, London. 

7581. Pucieys, J. Haslam, Lomdion. 

7532. BLackBoaRD Desk Ho.per, J. W. T. McDougall, 
London. 

7533. Paper Winpixa W. H. Dorman, W. C. 
Horne and Sons. Limited, and W. H. Dorman and 
Co., Limited, Stafford. 

7534. ConVERTING Rerractory Ore into 
Ong, A. J. Boult.—(The Honneus Sulphide Company, 
Limited, Western Austra’ia.) 

7535. Cutting Macuines, T. Hénemann and A. 
Schiittge, London. 

7536. for Makino Boxes, F. E. Jagenberg, 
London. 

7537. Preservine Fruit, E. J. Lyon.—(F. A. Liversen, 
Belgium.) 

7538. CycLe Huss, R. J. Marshall, London. 

7539. Recorpinc of Imacges, W. Friese-Greene, 
London. 

7540. Savina Lire from Fire, H. G. Byford, 
London. 

7541. ANTHRACENE Dygsturrs, O. Imray. — (The 
Farbwerke vormals Meister, Lucius, and Briining, 
Germany.) 

7542. — and Pacxtne &c., P. Alriq, 

mdon. 

7543. CycLe Sgat Prixar, J. Thomas, London. 

7544. Door Post SHow Cassz, W. G. Flint, California, 
United States.) 

7545. Preparinc Foop Propvucts, L. O. Ferson, 


London. 

Apparatus for EXHIBITING TaABLEAUX, F. J. Dowe, 

ndon. 

7547. Lames, H. H. Lake.—(C. D. Smithers, United 
States.) 

7548. DynaMo-ELECTRIC MacHINES, L. Maiche, 
London. 

7549. Cicaretres, H. Howse and C. W. Routledge, 
London. 

7550. Fiiters, J. Wilson, London. 

7551. Sewer CLEANER or J. and N. Gunn, 


ndon. 
7552. SHears and Scissors, F. W. Klever, jun., 


London. 

7553. ALTERNATE-CURRENT Morors, 8. P. Thompson, 
ndon. 

7554. Heat Raprators, G. W. Sivewright, London. 

7555. Necksanps, J. E. Jack, London. 

7556. Packine Pistons, E. Howard and R. 8S. Lloyd, 


London. 
7557. Evecrric Cases, W. N. Stewart, London. 
7558. INSULATING ELECTRIC ConDUCTORS, W. N. Stewart, 


London. 
7559. Furnaces, H and H. J. Warrington, London. 
7560. Makinc CoLouRING Martrers, A. Haagen, 


London. 

7561. Maxine Tires, Piatss, and Stans, M. Storp, 
London. 

7562. Printinc Macuings, The Halligan Lithographic 
Printing Machine Syndicate, Limited, 8. Mat. hews, 
and B. Hooker, London. 

7568. MeTAL.ic Corts, W. and D. Troman and J. Quarton, 
London. 

7564. Reriectors, F. W. Cox. London. 

7565. ELEcTRIC PowgR TRANSMISSION, E. Rotterand T. 
H. Jones, London. 

7566. FIRE-EXTINGUISHING Piant, B. B. Hill and W. E. 
Smith, London. 

7567. Vapour Burners, H. Wolff, London. 

7568. MANUFACTURE of Stekt, V. Fattelay, London. 

7569. ArpinG Position of Hanp in PLayine a VIOLIN, 
W. P. Thompson.—({Z. Berthelot, France.) 

7570. WATER-TUBE BorLers, R. Hanson and R. Henshall, 
Liverpool. 

7571. Reyer Pumps for Vatves, H. T. Noble, Liver- 


pool. 
7572. VessELs for PRESERVING Foops, E. Lewin, Liver- 


pool. 
7573. for Betts, L. Guy, Birmingham. 
7574. Printinc Macuinsgs, E. Z. Taylor, London. 
7575. Reauiatine Suppty of O11, The Direct Automatic 
Oil | gual Syndicate, Limited, and W. Butler, 
ndon. 
7576. Evectric SIGNALLING, A. T. M. Thomson and The 
Thomson- Davis Telephone System, Limited, London. 
7577. Curtnc W. 8. Williams, Liverpool. 
7578, GrapHopHongs, J. Y. Johnson.—(The American 
Graphophone Company, United States.) 
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7579. Coupiines for Rartway Veuiciss, J. E. Slack, 
Manchester. 

7580. Tusgs, W. Robertson, London. 

7581. TRamway Points, W. A. McKnight, Liverpool. 

of Brick Pressgs, F, Johnson, 

ull. 

7583. MopELiine Busts of Inprvipvats, F, E. Eaton, 

Dublin, 


7584. EvecrricaL Visrations, F. T. Trouton, 
Killiney, Co. Dublin. 

7585. CYLINDER Paintinc Macuings, G. A. Wilson, 
Liverpoo! 

7586. SEPARATION of Iron Fictnes from Brass, B. 
Young, Birmingham. 

7587. Bars for Hanp-HoLe Covers, T. E. Coupe and 
M. J. Mills, Manchester. 

7588. Rove Stop Mecuanism for Sprinninc MacuHtygs, 
The Fraser Automatic Rove Stop Company, Ltd., 
and J. Fraser, London. 

7589. Sians EmpLoyep on Roap A. Wilcke, 
Liverpool. 

7590. FisHiNG-Rop Joints, D. Gray, Glasgow. 

7591. Construction of Tonacco B. Griffiths, 
Wolverhampton. 

7592. Psgomatic Tires, J.‘'B. Mahana and A. A. 
Pompe, London. 

75938. Necktie Fasteners, O. Kraus, London. 

7594. Firrincs for Lavatory Basins, W. Oates 
Halifax. 

7595. PUNCTURE-PREVENTING APPLIANCE, W. Inglis, 


asgow. 

7596. Puzzix, J. Beck, Glasgow. 

7597. Hotpinc Carsons for Typewriters, W. Taylor, 
Driffield. 

7598. Borinc Curren, W. Taylor and W. Doherty, 
Broadheath, near Altrincham. 

7599. Revotvinc for Boots, A Crawford, New- 
castle-on-Tyne. 

7600. MatcH Strikers, J. Taylor and J. Robinson, 
Lancaster. 

7601. Etectric GLow-Lamp C. F. Knowles, 
Manchester. 

7602. Steam Botters, H. Cruse, Manchester. 

7608. Furnace Doors of Murrixgs, T. Fleicher, A. 
Neil, and Fletcher, Russell, and Co., Ltd., Man- 
chester. 

7604. JacquaRp Mecuanism, R. Hadfield and Warring- 
ton, Manchester. 

7605. Stoves, G. Bestwick, Manchester. 

7606. VaLves, H. Lippold, London. 

7607. Brakgs, J. Hancock, F. Sudbury, and T. Smith, 
Nottingham. 

7608. Apparatus for InpicaTiInc Time, W. T. Bell, 
London. 

7609. Pipes, R. W. Hughston, London. 

7610. Taps, VaLves, and Faucets, 8. 8. Bromhead, 


7611. Rorary Cou.tgers, G. L. Cyr, Kingston-on- 
Thames. 

7612. J. Bettendorf, Kingston-on- 
Thames. 

7613. MerHop of Makinc Furniture, W. Teschauer, 


mdon. 

7614. ANNULAR Suction VaLvz, C. Kachelmann, 
London. 

7615. AUTOMATIC FLUSHING APPARATUS, J..H. Dale and 
F. Candy, London. 

7616. THakaDING C. Wood and F. Edwards, 
London. 

7617. Evecrric Merers, C. O. Bastian and J. Vaughan- 
Sherrin, London. 

7618. Automatic VaLve, W. H. Bushell and L. R. 8. 
Tomalin, London. 

7619. SicnaLuino, E. Rotter and T. H. Jones, London. 

7620. Pagservine Butrer, G. C. Marks.—( Force, Sociét: 
Anonyme, Belgium. 

7621. on Fasrics, J. Spendle, London. 

7622. InpicaTiING ConpiTION of RatLway Links, T. 
Jones, London. 

7623. Apparatus for Removinc Desris, F. Radu, 
London. 

7624. Packinc Paotrocrapuic A. J. Boult.— 
(FP. Thiéry, Belgium.) 

7625. HarDENING CoLopnony, J. Wetter.—(The 
Elektrizitéits Aktiengesellschajt vormals Schuckert and 
Co., Germany.) 

7626. — for Sroprine Trains, J. P. de Braam, 

mdon. 

7627. Boot-cLEANING BrusuEs, H. Cook, London. 

7628. Gaiters, T. Benay, London. 

7629. SeconpaRy Batrerigs, I. Celestre and F. Gond- 
rand, London. 

7630. DiscHarcinc Coat from the Pit’s Mouts, R. 
Cradick, London. 

7631. Carriers for Bicycuss, T. T. Vernon, Liver- 


pool. 

7632. Propuction of Azo CoLourrne Martrers, J. Y. 
ee Anilin and Soda Fabrik, Ger- 
many. 

7633. SeparaTiInc Dust from Arr, A. G. Warren, 
London. 

7634. SUGAR-REFINING Apparatus, L. Fuchs, London. 

7635. Roap VexHicugs, J. R. Churchill, London. 

7636. the of F. Ashby 
and W. P. Bonwick, London. 

7637. Fastenina Device for Ripinc Breecuss, W. 
Hawkes, London. 

7638. RecEPTACLE to ConTarn REQvIsITEs for TyinG-uP 
R. Nettell, London. 

7639. ‘‘Wepck Brake,” J. Wilkinson and M. F. Keen, 
Burton-on-Trent. 

7640. SELF-PLAyING ATTACHMENTS for Musica INsTRU- 
ments, H. H. Lake.—(Farrand and Votey Organ Com- 
pany, United States.) 

7641. ExcHANGE Systems, W. F. Smith, 

mdon. 

7642. AUTOMATICALLY - OPERATED REED and PIPE 
Oreans, J. W. Crooks and W. Veazie, London. 

7643. Furnaces, J. M. Wilson, London. 

7644. CasH ReoistTers, A. Frederiksen, London. 

7645. Two-cycLe Gas and O11 Encings, A. G. Melhuish, 
London. 

7646. Gas-cooxine Stoves, R. Rohde, London. 

7647. CENTRIFUGAL FILTERING Macuings, A. Bernstein, 
London. 

7648. Cuatices, T. C. T. Moller, London. 

7649. INcREASING the STRENGTH of SLivers in CARDING 
Enorngs, H. H. Lake.—(@. Patrone, Italy.) 

7650. CrnemaTocRrapas, A. V. E. Daubresse, London. 

7651. AN&sTHETIC INHALERS, F. M. Morgan, London. 

7652. ALtBums, A. Cox, Birmingham. 

7653. SELF-LOCKING the FRonT WHEEL of a Bicycug, J. 
C. Fisher, Bradford. 

7654. DISPENSING AERATED Liquips, W. Hucks, jun., 
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7655. Lanterns for SrrEET Lamps, A. J. Liversedge, 
London. 

7656. ConpENsERS for Gas Enaings, J. Matthews and 
W. Davies, Birming’ le 

7657. Printine Presszs, J. Batey, Birmingham. 

7658. CorrerED CriLines, W. Tansen and U. Miingers- 
dorf, Diisseldorf. 

7659. HypravuLic Presses, A. Musker, Liverpool. 

7660. Fitz for Litters, W. P. Wethered, Liverpool. 

7661. RecuLaTine the WorkING of Dopsrgs, H. Parr 
Heywood. 

7662. TuBes used in Steam Ovens, H. J. Brookes, 
Smethwick, Staffs. 

7663. BURNING ParaFFIN OIL, F. Chamberlain, Enfield 
Wash, Middlesex. 

7664. OutsipE TramcaR Sgats, J. Lee, Bradford. 

7665. Botte Stoprrrs, R. Gay, Birmingham. 

7666. Drivinc Mecuanisms for Motor Uars, A. King, 
Nottingham. 

7667. HAaNDLE-BAR ATTACHMENT, J. A. 
MeMichael and J. A. Hirst, Chester. 

7668. Borriss, J. T. Mayor, Burnley. 

7669. CapstaNn, J. Chambers, Lowestoft. 

7670. Exciupsr, J. Westley, Stockport. 

7671. Sotution for Removine Srarys, J. M. Finch aad 
E. Lloyd, Manchester. 

7672. Macutngs for CoveRING Fancy F. Maginn, 


7673. BRaKE Mecuanism for Cycigs, G. E. Bennett, 
Croydon. 

7674. Raistnc Water, F. Seaman, St. Ives, Cornwall. 

7675. Sewina MacutNes for EMBROIDERING, D. Nadel, 


Berlin. 
7676. TROLLEY CONNECTION for ELEcTRIc TRac- 
tion, H. Hancock and D. Walters, Swansea. 
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7677. Car, Ware Scour, Curg,” C. J. Bentley, 
Limerick. 
7678. Currsr and Suicer for Soap, F. H. Knights, 


Birmingham. 

7679. Rotary Enoings, A. J. Boult.—(J. W. Sunder- 
land, United States.) 

7680. MANUFACTURE of Woven Fasrics, R. Chwalla, 
London. 

7681. Fisa Hooks, W. H. Stubbs, Birmingham. 

7682. Prntons of CHANGE SpgEep GEARING, R. W. Smith, 
Birming! 

7688. PorTaBLE Hxatinc Boxes, H. A. Murphy, 
Lendon. 

7684. ConruGaTEep Iron Roors, M. Wanner, London. 

7685. Irontnae Boarp, M. E. Holden, London. 

7686. Vautt Licuts for Pavements, R. M. Cox, 
London. 

7687. Pristine Tetrorapus, E. Kinsman, London. 

7688. Tom Toms for Dygrmsc Works, R. Meyer and W. 
C. Foulds, London. 

7689. TrEaTING and Sewace, R. J. G. Wood, 
London. 

7690. ConstrucTION of GREENHOUSES, K. M. Jennings, 


ndon. 

7691. Wave Motor, G. W. Hoff, London. 

7692. for G. H. Butrick, 

ndon. 

7693. Strong Separator, L. C. Bonnot, London. 

7694. Apparatus for Puriryinc Water, H. Stillman, 
London. 

7695. Apparatus for R. F. Foster, 
London. 

7696. Vatve Device, R. F. Foster, London. 

7697. Propuctna CaRBURETTED J. 
Cavargna, Birmingham. 

7698. Inertia Governors, H. Lindley and Galloways, 
Ltd., London. 

7699. Roturne Iron, J. H. R. Ritson and J. Jones, 
London. 

7700. PREPARATION for TaEaTING SKIN, F. W. Wright, 
London. 

7701. P. D. 
Milloy and International Trolley Controller Com- 
pany, London. 

7702. Dynamo Execrric W. 8. Boult, 
London. 

7708. Rorary Enotyes, W. A. Koneman, London. 

7704. Cours for Prigs, J. M. Lawson, J. Hicks, and W. 
Lawson, London. 

7705. Jack Screws, R. B. Allison, Kingston-on- 


es. 

7706. for Conveyinc Water, E. R. Palmer, 
London. 

7707. Suupinc Seats for Boats, F. R. Strickland, 
ndon. 

7708. Recorp for with PHonocrapss, H. C. Braun, 


mdon. 
7709. Vatves, F. L. Dodgson, London. 
7710. SutpHuric Acip, J. Potut, London. 
7711. Gas Stove, F. de Mare, London. 
7712. Leatuer, J. Muir, London. 
7713. Boor Stuns, F. W. Rudkin, London. 
7714. Copyine Leatuers, J. E. Norman, London. 
7715. HYDRO-CARBURETTED AIR, W. P. Thompson, 


Liverpool. 
7716. Sroprrnc in Tayxs, H. Heenan, Man- 
chester. 


7717. Panoramas, J. O. O’Brien.—(F. Jacque, France.) 

7718. Toys, P. W. Marshall.—(F. Crane, United States ) 

7719. J. Wetter.(The Aktiengesellschast fiir 
Theer-und Erdél-Industrie, Germany.) 

7720. Lamp, F. Walters, London. 

7721. Matrress, J. Marshall, London. 

7722. PREVENTING pe ane F. Abraham, London. 


. Pal 
7725. Coppgr, L. V. L. T. don. 
7726. Dygsturrs, R. B. Ransford.—€Z. Cassella and 
Co., Germany.) 
7727. Packine Articiss, E. H. Schmidt, London. 
7728. Rotter Wavinc Biock, A. Bradley, London. 
7729. Recepracies, R. Auerbach, London. 
7730. Fitinec Papsrs, F. T. Snow, London. 
7731. CARBURETTING Apparatus, F. C. Blake, London. 
7732. Truck Coupiines, G. W. Moon, London. 
7733. DentaL Crowns, W. H. Wheatley.—(B. B. Brewer 
and W. M. H. Burfeind, United States.) 
7734. Founpation Posts, W. H. Wheatley.—( WV. 0. Roy, 


7735. Switch Mecwanism, I. Wantling, London. 

7736. Preventine Escars of Liquip from VgssELs, J. 
E. G. and J. C. Spooner, London. 

7737. ManuracturRED Woot, E. J. and S. Taylor, 
London. 

7788. ProsectiLes, J. A. Rowe, London. 

7739. Motors, F. W. Lanchester, London. 

7740. Rirte Sicuts, B. B. Hill and W. E. Smith, 
London. 

7741. War Games, B. B. Hill and W. E. Smith, 
London. 

7742. Apparatus for FIRE-scREEN, J. E. Adams, 


ion. 
7748. Supmarine Boats, T. H. Williamson, London. 
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7744. Firms for Puotocrapuic Cameras, H. H. Lea, 
London. 

7745. Bortte Sroprer, F. T. Marwood, Pleasington, 
Lancashire. 

7746. Apparatus for TREATING BgER, H. W. Spiller, 
London. 

7747. Cataputt, F. E. Rudman, Radcliffe, near Man- 
chester. 

7748. Rorary Encrves, F. Meyer, Gorlits, Germany. 

7749. Copy Hoxipers for Manuscripts, F. J. Cassidy, 
Liverpool. 

7756. ELectric Sarery Cut-outs, W. L. King, Glas- 

Ww, 


gow. 
7751. Mixinc Concrete, G. C. Kenyon, West Derby, 
near Liv 
7752. InstrumENT for Picxinc up Batts, E. Skelt, 
London. 
7753. Fixrisa Mupevarps to Bicycries, J. Gorst, 
ester. 
7754. MECHANICAL ADVERTISING Devicr, J. H. Ross, 
Birmingham. 
7755. Mruts for Mera, Z. W. Onions, Ponty- 


pool. 
7756. Sgats for Out-poor Usg, W. Ramsay, Glasgow. 
for Lapres’ Skirts, C. E. Young, 
‘ow. 
7758. Sanp Boxes, Hurst, Nelson, and Co., Limited, 
and A. S. Nelson, Glasgow. 
7759. Brakes for Motor Cars, J. T. M. Hircock, Bir- 


mingham. 

7760. Pweumatic Percussive Toois, C. H. Schill, 
Manchester. 

761. Cycies, W. Starley, London. 

7762. Saw Bencues, N. Tailby, London. 

7763. Securtne Curtains, F. Schtitrumpf and A. Beck, 
Liverpool. 

7764. Weicuinc Apparatus, E. T. Zeidler, Man- 
chester. 

7765. CENTRIFUGAL Brartnos, J. W. Macfarlane, of 
the firm of Watson, Laidlaw and Co., Glasgow. 

7763. ‘* Faucet,” A. O’Brien, Glasgow. 

7767. TRANSMITTING Power from Passinc Trarys, 8. 
W. Huff, Glasgow. 

7768. PLactnc Rope Grips, A. D. Barty, Liverpool. 

7769. Wixpinc Tareaps, A. J. Tonge and E. Taylor, 
Manchester. 

7770. SyPHoN Fittines, C. Willis and A. Bates, 


Halifax. 
7771. Heatinc Liquip Marrers, C. H. Berry, Man- 
chester. 
~ Easg1, J. Morgan and J. C. Lowell, 
it, 
7773. HorsgsHors, D. Mclachlan and F. J. Hancox, 
Cardiff. 
7774. Stirrener for P. G. and C. Wahlen, 
Cologne, Germany. 


7775. Hoiper Burrer, F. B. Morris, Leicester. 
7776. Jacqguarps, W. Hardaker, Bradford. 


7777. Caurns, C. A. Benoist and F. A. Mabee, Mo., 
United States. 
7778. Printing and Rucinc Macuings, J. H. Vice, 


mdon. 
7779. Pweumatic SHor Forms, H. A. Ruggles, J. A. 
and F. A. Becher, London. 
7780. Moror Veuices, H. Partridge, I. L. Harris, and 
W. B. Grant, London. 
7781. GaLiey Locks, U. 8. G. Peoples and C. F. Walther, 
London. 

782. Hyarenic Gotosn, M. J. Buist, Bournemouth. 
7783. Motors, The British Thomson-Houston 
Company, Limited.—(W. B. Potter, United States.) 
7784. Wixpow Sasues, J. B. L. Maitre, Birmingham. 
7785. the of Barrgts, H. Olsen, 

London. 
7786. Harness Leaper-Rerns, J. F. P. Jirgensen, 
London. 


7788. ExtTracTinc Packie, E. H. Devin, 
London. 

7789. ScarFrotp Bracket, T. Stubbs, London. 

7790. TroLtey Car, N. H. Aspden, London. 

7791. Avuromatic Clock Switca, J. 8S. Sunderland, 
London. 

7792. Door Sprinos, F. J. J. Gibbons, London, 

7793. Cycie Lamps, W. A. Staff, London. 

ees Tron INcorRosIBLE, G. B. McCready, 

‘ast. 

TRANSMITTING Power to Suips, A. Hunnable, 

omford. 

7796. Commutators, C. D. Abel.—(La Compagnie 
Anonyme Continentale pour la Fabrication des Comp- 
teurs @ Gaz et Autres Appareils, France.) 

7797. Scrott Macuines, W. H. Harrap, 


ndon. 

7798. WarTsR-cLoset, M. Chapman and W. Barrett, 
London. 

7799. Hanp-worKEpD Brakes, G. A. and C. A. Muntz, 
London. 

7800. CHocotate, M. Rieck, London. 

7801. ANKLE Protectors for ATHLETES, H. J. Collis, 
London. 

7802. Exrractine Fat, E. G. Scott, London. 

7808. Bep Taste, T. Burrowes, London. 

7804. Saips’ Licuts, T. Utley, London. 

7805. Rock Dritts, H. H. Lake.—(Rand Drill Company, 
United States.) 

7896. Purirication of Warsr, H. H. Lake.—(J. M. A. 
Lacomme and W. Lauder, United States.) 

7807. Hosg-pipg Couptines, R. W. Read, London. 

7808. Wrapprnec Macuines, F. M. Peters and H. H. 
Hungerford, London. 

7809. TRANSMITTING Money, P. J. M. Waslyng and G. 
A. Mcl.aurin, London. 

7810. Laturs, J. Hartness, London. 

7811. Stoves, J. E. Russell, London. 

7812. for Szatinc Tins, E. H. Girling, 

ndon. 

7813. Stgam Conservators, A. M. Clark.—(The Taylor 
Steam Economist Company, United States ) 

7814. Manuracturge of Roorinc Tixgs, R. Loss, 


mdon. 
7815. ManuractuRE of Roorinc R. Loss, 
mdon. 

7316. Brake Apparatus, The baer Brake 
Company, Limited, and J. W. Cloud, London. 

7817. VeLocipepges, W. March and A. van Hoorn, 
London. 

7818. PHorocraPHic Necatives, W. P. Thompson.— 
(U. G. Orr and J. H. Sinith, United States.) 

7819. Paper Wrappers, Lever Brothers, Limited, and 
J. F. Phillips, Liverpool. 

7820. Device for PLactne TRoLLEY Hzaps on WIREs, 
W. F. Hawksley, Live 1. 

7821. Osrarnrne Licut from W. P. Thompson, 
Liverpool. 

7822. CarpBoarp Boxes, A. L. Kauffman, Liverpool. 

7823. ENGRavINGs on Guass, C. F. Pacquement, Liver- 


pool. 

7824. Cigarinc Device for Boats, E. Wolfgang, 
London. 

7825. On Can, R. Ellis, London. 

7826. MILs, I. 8. Winby, London. 

7827. Hinces, W. Defries and V. I. Feeny, London. 

7828. = Nets, J. W. Skinner and E. Shaw, 

ndon. 

7829. ScaFroLp1nc, F. M. David, London. 

7830. PREVENTING A. Guattari, 
London. 

7831. AtracuMEnts, E. W. Lancaster, 

ndon. 

7832. Mixtnc Macuryg, T. L. Smith, London. 

7833. °RemovaBLe Dentures, &c., A. C. Caldwell, 
London. 

7834. eee, K. T. Bennet and J. T. Johansson, 

ndon. 

7835. Letrer Exevators, H. E. Pettersen and K. K. 
Johansson, London. 

7836. Tr1pLe VaLvks for Brake Systems, W. E. Smith, 
London. 

7837. Pumps for Ar Brake Systems, W. E. Smith, 

ndon. 

7838. Compinep SHovet and Cinper Sirrer, A. C. 
Birkin, London. 

7839. MACHINE for DerIBRATING FrsRovus Pants, J.C. 
Byssen-Packer Deribrating Company, United 
States. 

7840. Lire Preservers, G. W. Mitchell, London. 

7841. Steam Enaiygs, M. L. Whitfield and W. Schneider, 


mdon. 
7842. Macuryg for Lumser, W. A. Firstbrook, 


ndon. 
7843. Macutve for Jorntinc Lumper, W. A. Firstbrook, 
London. 
7844. CARBONATING or AERATING WarTeER, E. E. Murphy, 


mdon. 

7845. Apparatus for CHaRGING Retorts, W. Foulis, 

7846. ConpENSED MiLk, The Sterilising Syndicate, 
Limited.(The Compagnie Générale pour la Conser- 
vation des Liquides, France ) 

7847. PATTERN - READING Macuing, A. E. Frenzel, 


ndon. 
7848. Lamps, P. Scharf, 


ndon. 

7849. VeweTIan or Suutters, H. R. R. Miiller, 
London. 

7850. for PoLisHinc Porposss, T. Haan, 
London. 

7851. Fire-aLaras, A. J. Linden, London, 

7852. Grass Currers, H. Cook, London. 

7853. Venice Bopigs, H. J. Haddan.—(The Eastman 
Automobile Company, United States.) 

7854. Makinc Rina Goons, B. Salzer and G. Walther, 


ndon. 

7855. REGULATING ExciTATION Macuings, O. T. Blathy, 
ndon, 

7856. SpeED-REDUCING GzaR, E. Buzzi and G. Durante, 


ndon. - 
7857. Rattway or J. I. Newburg, 
ndon. 
7858. Steam Borer Furnaces, W. J. Foster, 
London. 
7859. Tea Inruser, 8S. Williams, Birmingham. 
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Grapinc and Separatine Ores, T. Ryan, jun., 
‘lint. 


7861. Cornice Rixes, W. Allman, Birmingham. 

7862. Cooxine R. B. Helliwell, Liverpool. 

7863. Apparatus for TgacHING NumBER,” A. Cooper, 
Stowmarket. 

7864. Sprinc Frames for Cycigs, O. Pihlfeldt, Bir- 
mingham. 

7865. INCANDESCENT Burner, G. and F. Crossley, 
Liverpool. 

Hop-scotcn Gams, J. E. Thompson, 

n. 


7867. ELecTricaL Exprostve Gasss, E. Bailey, York. 

Device for Cars, A. Charlesworth, Man- 
chester. 

7869. Ton Disn, A. Charlesworth, Manchester. 

7870. AXLE BgaRING, J. Beveridge, Dunfermline. 


7871. BANGLE and Scarr Suipg, G. Wilder, Birming- 


am, 

7872. Srong Sias-makinc Macuings, J. Fielding, 
Gloucester. 

7873. Exxectric Switcugs, H. H. Berry, P. F. W. 
Simon and E. Skinner, Birmingham. 

7874. AGRICULTURAL Forks, C. B. Ketley.—(J. W. 
Middleton, Janaica.) 

7875. Lamp Snaps, O. Schott, Jena, Germany. 

7876. ApJusTABLE Hanpie-nars, A. P. Cairns, 
Birkenhead. 

7877. MerHop and Apparatus for PropucInc TAPERED 
sont W. C. Fairweather.—(W’. Schwiethal, Ger- 
many. 

7878. for Securinc Pumps to Cycigs, 8. Cooper, 
Manchester. 

7879. Epoine for Garments, C. Gebtihr, Man- 
chester. 

7880. GRAIN-SEPARATING Apparatus, A. C. Pemberton, 
Rickmansworth, Hertfordshire. 

7881. Prosgctites for Cannons, A. J. Day, London. 

7882. Brakes for Cycies and VeLociprpes, J. Fuller, 
London. 

7883. Fasric, F. G. Gerli, London. 

7884. Evectrotypk Piates, W. Dawson, 
New Ferry, Cheshire. 

7885. ELecrro-mepicaL Apparatus, L. Petich, 


London, 

7886. apes Lins, T. Goulden and J. N. Reeson, 

ndon. 

7887. Skatgs, A. Henke, London. 

7888. Comps, J. Ktihl, London, 

7889. SHoweR Yoxss, F. W. Schafer.—(&. Mélchers, 
United States.) 

7890. Rerarntna Devices for Dress, V. Thompson, 


London. 

7891. Stanp or Rest for Pennotpgers, H. Hopewell, 
London. 

7892. CaLcuLaTina Apparatus, G. T. Holloway, 
London. 

F. O'C. Prince and C. E. Monkhouse, 


mdon. 
7894. Casgs, F. Raibaud and A. Mosser, London. 
7895. CoIN-FREKD MecuanisM, J. W. Pearson, London. 
7896. DgLiveRING AgRaTED Waters, W. Pirrie, 
London. 
7897. Loapinc Cameras, D. A. Low- 
thime, London. 
7898. Stgam Enoine Reversinc Gear, O. Imray.— 
(Henschel and Sohn, Germany.) 
7899. Wap-tops, T. H. Sherwood, London. 
7900. BREECHING Stapies, W. Chalker, London. 
7901. Winpow Sasu Bavances, H. H. Lake.—(E. J. 
Knight, United States.) 
7902. PREPARING VEGETABLE CHARCOAL, E. W. Cooper, 
London. 
7908. Cooxinc Ranogs, J. Ripley, C. Lax, and B. 
Green, jun., London. 
7904. Winpow Barances, H. H. Lake.—(&. J. 
Knight, United States.) 
7905. AGRICULTURAL ImpLemENTs C. V. y Heredia, 
London. 
7206. Sampies, W. May and R. Schwartz, 
ndon. 
7907. Frreproor Fioor and T. Potter, 
vydon. 
7908. Winpow SasH Barances, H. H. Lake.—(Z. J. 
Knight, United States.) 
7909. Macuinge for Cutrinc Merat, T. O. Mathieson, 


mdon. 
7910. Guarp for Prorectinc Sexp.inos, H. T. Weeks, 


ndon. 

7911. Pumps, V. I. 
Gesellschaft im. b. H., Germany.) 

7912. Sroppgrs for Preventine the of 
Bortiss, E. Crutchloe and S. Kemp, London. 

7913. Looms, L. Veyron, London. 

7914. Reoisterine the Arrivat of Racine Picgons, 
A. J. Boult.—(H. Habicht, Belgium.) 

7915. Macatngs for Propucine Fasrics, E. E. 
Preston and G. D. Kendrick, London. 

7916. Pweumatic Tires, E. E. Preston and G. D. 
Kendrick, London. 

7917. SmaLtware Looms, T. Burgess, L. H. Renshaw, 
and J. J. Burgess, Manchester. 

7918. Screens for HatF-TONE PHOTO- MECHANICAL 
Encravina Process, H. Lyon, Manchester. 

7919. Dyxsrurrs, R. B. Ransford.—(L. Cassella and 
Co., Germany.) 

7920. ActuaTinG the Suppty VaLvE of Corn-FREED Gas 
Merers, H. J. Gore, London. 

7921. CuemicaL Purification of Grapuits, H. Lang- 
bein, London. 

7922. Bracket for C. H. 
Wilson, London. 

7923. XYLOGRAPHICAL Printine of CoLours, P. Bar- 
boutau, London. 
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7924. and Repccer, L. W..Crosta and 
A. D. Stevenson, London. 

7925. Tue J. C. Smith, 
Peterhead. 

7926. Appiiances, W. B. Burkinshaw, 
Harrogate. 

7927. Fites for Documents, A. d’'Humy, Liverpool. 

7928. Simptex Smoke Suave Suspenper, J. Brooks 
and J. C. Bottomley, Hollinwood. 

7929. Macutnery for Prerarinc J. Mackie, 
A. McCullough, and R. Kirk, Belfast. 

7930. Apparatus for Convgeyinc Purposrs, C. H. Side- 
botham and R. B. Sibbald, Manchester. 

7931. Cycizs, F. W. Jones, London. 

7932. TrEaTING MetTaLiic CuLoripes, J. Hargreaves, 
Farnworth-in-Widnes, Lancs. 

7933. Looms for Wreavina, M. E. Hodgson, W. Tetley, 
an Hodgson, Limited, Halifax. 

7984. Brake for Cycies, W. A. H. Egerton, J. W. 
Parker, and G. J. C. Parker, Bradford. 

7935. Grips of Seconpary Batrerigs, G. J. Gibbs, 
Bradford. 

7936. Macuines for Compina Woot, I. Hey, Bolton. 

7987. ComBINaTION and Broom, A. W. 
Saunders, Diss, Norfolk. 

7938. ARTIFICIAL Fiigs used by ANoLERS, W. H. 
Foster, Ashbourne. 

7939. Latrivgs and Water-c.osets, W. Cassels, 
Kirkintilloch, N.B. 

7940. Borrte Stopper Apparatus, H. White, Belper, 
Derbyshire. 

7941. Suspension Wueets, O. F. Pickering, Bir- 
mingham. 

7942. Prprs for Topacco Smoxina, J. J. A. Sherry, 
Oswaldtwistle, Lancashire. 

7943. Corram’s SLATE KuEnz, F. Ellwood, Colne, 
Lancashire. 

7944. PREVENTING OpENING of Envetopss, T. John, 
8t. Brides Major, Glamorganshire. 

7945. MgasuRine Taps for Spirits, F. W. R. Williams, 
Loughborough. 

7946. Stgam GENERATORS, H. M. Ashley, Ferrybridge, 
Yorkshire. 

7947. Lamps, J. A. Hunter, Glasgow. 

7948. SCREW-POINTED Spikk, J. A. Wilson, Middles- 


brough. 

7949. Stoprrers, A. H. Fear and A. O. Berry, 

aivern. 

7950. Lever Bioox, H. Bennett and R. Jones, Fenton, 
North Staffordshire. 

7951. Rippep Tron and Sree, Prates, R. Turnbull, 
Newcastle-on-Tyne. 

7952. SELF-LOADING Arms, J. Schouboe, Liver- 


pool, 

7953. ELECTRIC TRACTION, J. Hines, Southport. 

7954. VarnisHes, G. Fry, London. 

7955. FLUID-PRESSURE THERMO-DYNAMIC ENGINES, J. 
T. Wainwright, Chicago, Illinois, United States. 

7956. Locks, J. B. le Maitre, Birmingham. 

7957. Exposep Sats, W. F. Barker, London. 

7958. CONTROLLING SIGNALLING APPARATUS, J. Wilkin- 
son, London. 

7959. Exectric IncaNpEscENT Lamps, E. Bushe, 
London, 


7960. Pwxumatic Tires for Venicie W: 
7961. Stoppers, H. Ditchfield, London, 


SELECTED AMERICAN PATENTs 


From the United States Patent-office Official Gazette, 


664,135. Exxcrric Sweerer anv Dust 
C. Dufuur, Savannah, Ga.— Filed July 81st, 1900,” 
Clain.—A sweeper comprising a casing open at the 
top, sweepipg mechanism therein, a fan in the upper 


\ 


portion of the casing, a movable hood on top of the 
casing, the hood being open at the top, a dust-absorb. 
ing body in said hood, and a cap movably connected 
with the hood at the top thereof. 


664,401. Piston ror ENGInEs, 0. F, 
ood, Dayton, Ohio.— Filed August 25th, 1900. 

Claim.—In a piston having trunnions in its open 
end for the attachment of a cunnecting-rod, the com. 
bination with a piston having a portion of its wall ex- 
tending on an incline approximately the length of the 
piston, the said wall having a groove C in its inner 
surface for the reception of the connecting-rod, and a 
dovetail projection B on its outer surface, a jib or shoe 


having a corresponding dovetail groove ada to 
receive said dovetail projection, ears ponbestiog hon 
the outer end of said jib or shoe and terminating in a 
plane coinciding with the highest plane of the incline 
wall, screws penetrating said ears and the incline wall 
of the piston, whereby the jib or shoe may be moved 
along the dovetail projection B! to increase the work- 
ing diameter of the piston, and antifriction metal in- 
closing the working side of the said jib, substantially 
as shown and described. 


664,486, Rotary Moror, A. Lestrade, Vic en 
Bigorre, France.— Filed September 25th, 1900. 
Claim.—A rotary motor with variable expansion, 
comprising a piston rotating in a cylinder formed by 
two connected similar casings, two radially-acting 
slides in the cylinder, a cam on the motor shaft for 
actuating said slides to bear against and form a tight 


| 


joint with the hub of the piston, a second cam on the 
motor shaft having two projections, a slotted slide 
around said cam and means connected thereto for 
operating a slide in the driving fluid-admission con- 
duit, and a two-way cock in the latter for admitting 
the driving fluid to the cylinder to drive the motor in 
one or the other direction, substantially as described. 


664,514. Screw Prats, Z. G. Ward, Profit, Va.— 
Filed October 16th, 1900, 

Claim.—(1) In a screw plate the combination, with 
two reversible parts having cutting threads on their 
edges of a pivot connecting the said parts at one end, 
and a forked bracket pivoted to the other end of one 
of the said parts and provided with a screw for = 
ing the two parts together, substantially as set forth, 


@) In a screw plate the combination, with two 
reversible parts having cutting threads on their 
edges, of a handle secured to the end portion of one 

and a the other part in each of its 
positions, a pin for pivoting the said handle to the 
other part, a cranked handle secured to one of the 
said parts, and a forked bracket pivoted to one of the 
parts at the other end thereof from its pivot and pro- 
vided with a screw for pressing the two parts to- 
gether, substantially as set forth. 


664,613, Scissors, J. Badger, New York, N.Y.—Filed 
August 25th, 1900. 
Claim.—A cutting instrument, having pivotally- 


connected blades, and a bowed spiral spring, the ends 
of which spring are connected with the Blades, and 
constitute a handle for the instrument, 


_ 
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5 EERING DETAILS AT THE CRYSTAL 
PALACE, 


No. III. 

Ix the present and concluding article we propose to 
deal with the lighting and gas arrangements at the Crystal 
Palace. When the building was first opened at Sydenham 
there was no means of illuminating it artificially. Gas, 
even although well known and used for pron ee 4 and 
for public and private buildings, was not employed, the 
authorities apparently having hesitated to instal it in the 
building in case it might damage the plants, consequently 
it was necessary to close the doors at dusk or even before. 
Gas lighting was, however, installed about the year 1857, 
and the building was illuminated by long rows of burners 
placed 12in. apart and at a height of some 60ft. from the 
main floor level—high up on account ofthe plants. Then 
came the electric lighting exhibition in 1881, followed by 
a Gulcher arc light installation in 1882, and gas was only 
used in cases of emergency or on any special occasion for 
general lighting. From one point of view this is a great 
pity, as the inside of the building certainly looked better 
when lit up with gas than with the present arc lamps, which 
throw most of their light downwards. 

The problem of lighting by gas a large building such as 
the Crystal Palace presents several points of difficulty, the 
greatest being that of procuring an even distribution of 
pressure. In order to do this it is necessary to put in 
mains of large size—much larger than would at first sight 
appear to be necessary, and to cross connect at as many 
points as is found practicable. A noteworthy point in 
connection with the gas supply is the high pressure at 
which the gas reaches the Palace. The difference in level 
between the main floor of the Palace and the gasworks is 
270°7ft., and there is always a pressure in the mains of 
from 3in. to din. In the arrangements at the 
Palace provision had to be made for other purposes than 
mere!y for illumination. Chief among these is the pro- 
vision of gas for the inflation of balloons. Itis well known 
that the Palace grounds are a favourite place of ascent for 
aéronauts—in fact, there is a special field set apart for this 
purpose only. The sizes of the balloons varies according to 
the work required of them. For example, a 25,000 cubic feet 
capacity balloon is about the smallest ordinarily used, 
and 80,000 cubic feet may be considered large—larger 
than is commonly inflated at the Palace ; more ordinarily 
the size varies from 25,000 cubic feet to 40,000 cubic feet ; 
the latter size not being uncommon. This is a large 
volume of gas, especially if the time for inflation is limited. 
Such a balloon may perhaps be filled in three hours, 
though it is not considered desirable to effect it as quickly 
as this if it can be avoided. Still, it may occur that such 
arapidity is necessary, and, of course, preparations with 
this object in view had to be made ; the heavy pressure of 
the gas, naturally, tells in favour of filling quickly, The 
Crystal Palace Company does not make its own gas. 
Whether or not it would have been cheaper to do so, 
when gas was more extensively used in the building than 
is at present, itis not for us to consider here ; but certainly 
we should think that when the electric light came, and 
the consumption of gas went down, the authorities had 
reason to congratulate themselves that an elaborate gas 
plant had not been installed. As it is, the gas is pur- 
chased at a price of 2s. 10d. per 1000 cubic feet from the 
Crystal Palace District Gas Company. From the works 
of this company at Sydenham a special main, 18in. in 
diameter, is laid up to the entrance to the Palace, into 
the grounds of which branches are taken off at places 
hereafter to be explained. This 18in. main is reduced, as 
it passes along the parade in the front of the Palace, to 
12in. in diameter, and is further reduced to 6in. as it 
turns down Anerley Hill and proceeds down to the 
approach to the low-level station of the London, 
Brighton, and South Coast Railway, where it enters the 
building. This main is, in its entirety, exclusively for 
the use of the Crystal Palace Company. 

The accompanying plan will serve to make the follow- 
ing explanation clear. The first branch, which is taken 
from the main from the gasworks, is 10in. in diameter, 
and goes to the balloon ground, as shown, where it enters 
a 5000 light meter. The delivery from this meter splits 
into two—there being the necessary stop cocks, &c.—one 
portion being used for filling balloons, and the other, Sin. 
in diameter, being taken right across the lower terrace 
and joined, through another meter of 8500 light capacity, 
to the 6in. pipe on Anerley Hill. This cross main is 
used for lighting some 83,000 miniature gas jets in small 
glass globes, the lights being scattered about the upper 
and lower terraces, &c. In conjunction with this there 
is a network of 6in. and 4in. piping, the general outline of 
which is shown on the sketch. Cross connections have 
been put in wherever possible, and the result is a very 
fairly even distribution of pressure. 

From the 12in. main, as it passes along in front of the 
Palace, three branches are taken off and led to three 
large meters of 1600, 1700, and 850 lights respectively. 
It will be seen from the plan that there are other 
meters—five of them, in fact—but these are quite 
small, only from 20 to 30 lights, and only play a minor 
part in the general arrangements. These large branches 
are taken off in the North Tower gardens, at the prin- 
cipal and south’ entrances, and all of them connect up 
to a 5in. main which runs the full length of the 
Palace, as shown. The branch in the North Tower 
gardens is primarily intended to supply gas to the 
numerous—some 15,000—jet lights in ried gardens, and 
for this purpose a network of 4in. and 7in. pipes has 
been laid. The 5in. main, already alluded to as going 
the length of the Palace, provides the gas necessary for 
the rows of gas jets—rarely used now—already men- 
tioned, and for lighting the side spaces and other 
smaller ee of the building. Altogether it is 
estimated that in the building itself there are some 
6000 lights, and in the gardens and on the terraces 
Some 48,000, the latter being for the most part quite 
small jets. Although gas is not nearly as much 

employed inside the Palace as it used to be before the 


installation of electric lighting, yet the consumption is 
still very large. The total amount used in an average 
year is some 82,000,000 cubic feet ; and this at 2s. 10d. 
per 1000 cubic feet, the best price which can be obtained, 
represents an expenditure of over £4500 per annum. 
Of this amount, however, 8} millions of cubic feet are 
sold to stall holders, &c., and this represents the sum 
of £1168 per annum. The actual expenditure, there- 
fore, is something over £3300. Roughly speaking, the 
82,000,000 cubic feet may be divided as follows :— 
8,250,000 cubic feet to stall holders ; 9,500,000 for light- 
ing the main building; 4,5C0,000 for illuminating the 
grounds ; 500,000 for filling balloons ; and the remainder, 
9,300,000, for the offices, departments, entrances, &c. 

There are one or two other minor branches from the 
special gas main, and from other mains of the same 
supply company, but for the most part these are of com- 
paratively small importance. There is one branch, a 6in. 
pipe, which runs from the South Tower some distance 
along the tunnel in which are contained the heating 
boilers. Another branch, a 6in. pipe, runs from the 
Penge entrance more than half-way up the Grand Cen- 
tral Walk, and from this minor branches are taken to 
various buildings. Moreover, there are a large number 
of minor meters which are shown on the plan, but they 
are only small, and do not call for special mention. 

We turn, therefore, to the consideration of the electric 
lighting. The main floor and galleries are lighted 
entirely by arc lamps. The theatre, dining rooms, and 
club, &c., are provided with incandescent lamps, and we 
are informed that of this kind there are no less than the 
equivalent of 3650 8-candle-power lamps, these being for 
the most part of 16 candle-power, though there are a 
number of 8's and 82's and several of 250 candle-power. 

Generally speaking, the Palace Company gene- 
rates the electricity necessary for the are lights and 
buys that for the incandescent lamps. The company’s 
generating plant is practically in duplicate and consists 
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CRYSTAL PALACE—PLAN OF GAS MAINS 


as follows:—There are two Galloway engines driving 
dynamos by belts. The first of these engines was in- 
stalled in 1881, at the time of the first electrical exhi- 
bition of any importance in this country. It is 
horizontal, and has cylinders 14in. and 24in., with a 
2ft. 6in. stroke. It ordinarily runs 68 revolutions a 
minute, and when supplied with steam at 70 Ib. pres- 
sure per square inch it develops about 140 indicated 
horse-power as a maximum. It runs condensing, the 
jet type of condenser being used, and the necessary 
water being obtained from the square storage tanks 
near the North Tower mentioned in the first article of 
this series. A vacuum of about 26in. is maintained. 
The condensed steam is led through a 6in. cast iron 
main to the boiler feed-tank. The boiler is also of 
Galloway's make, and is 26ft. long by 7ft. in diameter. 
The flues are 2ft. 10in. in diameter, and there are thirty 
cross tubes. It is situated in a room leading off the long 
tunnel and adjacent to one of the heating boiler-rooms. 
It is some 600ft. from the engine, to which it supplies 
steam through a 6in. cast iron main carried on iae. 
It is fitted with a Lancaster type steam trap. 

The engine drives by belt on to countershafting, on 
which are four pulleys fitted with friction clutches. Each 
of them drives adynamo. Three of these are wound for 
giving 550 volts and 80 ampéres, and the fourth to deliver 
550 volts and 50 ampéres. They are of Crompton and 
Co.’s make. Three were supplied in October, 1893— 
replacing the older installation—and : one, the largest, 
in 1895. They are all’compound wound, and all 
run at about 800 revolutions per minute. It is 
decidedly worthy of note that although these machines 
have been running continuously since 1898, and have 
latterly been subjected to very heavy work—as will be 
explained later—the commutators have never once needed 
to be turned up, and are now smooth and bright. The 
second engine is both newer and larger than that just 
described, it having been put in in 1897. It is of the 
superposed horizontal type, the high-pressure cylinder 
being placed above the low-pressure cylinder. There are 
piston valves to each cylinder. The diameters of the 
cylinders are -14in. and 24in., as in the first engine, but 
the stroke is 3ft., and the number of revolutions per 


minute 80. With steam at 100 Jb. pressure, this enginé 
is said to develop about 200 indicated horse-power. 
The boiler for this engine—also made by Galloways— 
is 24ft. long and 6ft. 6in. in diameter. The engine 
drives by belt a 6-pole compound-wound 550-volt 
direct-current dynamo, made by the General Elec- 
tric Company of America, which runs at 400 
revolutions a minute. These two plants are, as a rule, not 
run at the same time, one being enough for all ordinary 
needs. But, as we mentioned above, the plant has recently 
had some hard usage. In consequence of the bursting of 
the boiler at the Crystal Palace District Electric Supply 
Company’s works last July, the Crystal Palace authorities 
had to make provision for supplying current to the incan- 
descent lamps. The only available method was to couple 
the 500-volt dynamos in series in sets of two and to deliver 
current at 1000 volts to the motor transformers of the 
supply company, which we shall describe later on, and 
the dynamos were sometimes much overloaded. 

In the meanwhile we will just briefly glance at the 
methods of illumination adopted. There are in all 
twenty-one arc light circuits ; nine of these consist 
of eleven lamps of 10 ampéres each, in series; one circuit 
has eleven lamps of twenty ampéres each, and there are 
eleven circuits of ten 5-ampére lamps in series. The 
10-ampére lamps are used for the naves and transepts. 
They are all of the Crompton-Pochin type, and were 
installed seven or eight years ago. The 20-ampére lamps 
were made by the Blahnik Company. They are used for 
illuminating the asphalt skating rink, which occupies 
nearly all the north portion of the main nave.~ The 
5-ampére lamps are for the lighting of the galleries. 
They are of the Blahnik type, and are comparatively 
new. The sizes of mains employed are j;in. for the 20 
and 10-ampére lamps, and ,/;in. for those of five ampéres. 
All the lamps on the main floor level can be raised or 
lowered by means of an ingenious device invented, we 
understand, by the Crystal Palace engineering staff. The 
hoisting gears in the nave are all suspended on cantilevers 
from the 60ft. gallery, and from rolled steel joists in nearly 
all other cases. The hoisting gear consists of a malleable 
iron casting, which is attached to the cantilevers or joists, 
and carries two hard wood pulleys, and also attachments 
for the ends of the supply wires. The counterweight is 
made of cast iron, with two similar hard wood pulleys to 
those in the top casting, and is provided with a central 
hollow space for the exact adjustment of the weight. 
It is also fitted with two insulated guides for the flexible 
suspending conductors. These pass down to a cross-bar, 
from which the lamp itself is suspended by means or 
concentric cable. This method of suspension is wonder- 
fully free from trouble by twisting. The suspending 
ropes pass over the wooden pulleys, and are themselves 
the conductors, and there is, therefore, a permanent 
electrical contact, and no dependence is bad on rolling 
contacts, as is very usual. In the gallery the lamps are 
simply suspended at a fixed height, it being much easier 
to attend to them there than in the nave. 

The largest single portion of the Palace provided with 
incandescent lamps is the theatre. Here, there are no less 
than the equivalent of about 1750 eight-candle lamps, 
as well as thirteen arc-lamp circuits for projection. 
There are two switchboards at the side of the stage, 
which were supplied by the Edison-Swan Company. 
They are large boards, but call for no special remark save 
as regards their simplicity. The current can, moreover, 
be reduced in the various circuits by means of four 
adjustable water resistances. The electrical arrange- 
ments in this theatre are certainly among the best that 
we have seen. No limelight or gas is used. In the 
other portions of the Palace where incandescent lighting 
is employed there is no departure from everyday practice. 

We have already mentioned that the Crystal Palace 
buys the current for the incandescent lamps from the 
Crystal Palace District Electric Supply Company. — 
to the most unfortunate boiler explosion, the o 8 
this company were, until recently, largely interfered with, 
but we understand that now it is in full work again; at 
all events it is supplying all the requirements of the 
Crystal Palace. The electric company has constructed a 
sub-station, which is greatly in excess of anything which 
is needed at present, and regard has evidently been had 
to possibilities in the future. There are four 70-kilowatt 
motor transformers, 1000 to 100 volts; four 40-kilowatt 
sets for the same voltages; and two 66-kilowatt ma- 
chines, 1000 volts to 440 volts, these two having just 
been installed and not yet put to work. They are 
so arranged that they can each be coupled in series with 
one of the 100-volt machines, so as to give a total of 550 
volts, which, it will be remembered, is the voltage of the 
are lighting machines. The sub-station in which these 
transformers are placed is below the main floor level of 
the Palace—in fact, on the same level as the tunnel, and 
quite close to the ivory-turning works. It is a brick 
building, 100ft. long by about 23ft. wide. It is served 
from end to end by a small travelling crane, and all the 
necessary switches, &c., are provided. It is divided into 
two portions by a brick wall. One division contains the 
machinery, and the other a 56-cell storage battery. This 
is of the E.P.S. make, and is lettered K.L.P. It is a 45- 

late battery,and has a large capacity. In the machinery 

ivision there is a 250-ampére booster wound to 
raise the voltage from 100 to 145 volts for charging pur- 
poses, together with a charging and discharging switch, 
&c. The whole of the machinery is of the Electric Con- 
struction Company’s manufacture. The distance from 
the generating station to the sub-station in the Palace is 
1} miles, and three pairs of concentric steel armoured 
mains connect the two. They are of Callender’s make, 
are drawn into iron pipes, two of the mains having a cross 
section of ‘2 square inch, and one of ‘25 square inch. 
A feature of the starting arrangements is that one 
resistance only is needed to start all the motors. The 
connections are so arranged that each motor can be 
started from one small board which is separated from the 
main switchboard. As soon as the motor has been 
brought up to speed, the small board is automatically cut 
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out, and the switches on it fly back of themselves ready 
to be used for running up another machine. 

The total quantity of electricity used in the lighting of 
the Palace last year amounted to 181,340 units. Of these 
106,536 units were generated by the Palace Company and 
74,804 units were bought. Of the 106,536 units generated 
in the building, 19,031 units were for incandescent lighting, 
and 87,505 units for the arc lamps. 


THE SOLIGNAC WATER-TUBE BOILER, 
No. I. 

Ata time when water tubes are being questioned anew 
and being once more put upon trial—whether for form’s 
sake or the genuine purposes of eliciting knowledge 
matters not—it is important that the technical papers 
should put before the public detailed information regard- 
ing all such recent developments in this class of generator 
as have proved themselves capable of doing good 
work and of offering a possible solution of the special 
difficulties encountered in the running of water tubes for 
lengthened periods. That they should do so seems to 
afford the best chance of the public and the Government 
being enlightened on the subject. 

The boiliers of Solignac, Grille, et Cie., of Paris, are 
undoubtedly based upon a method and principle of work- 
ing entirely different from those found in other kinds of 
water tube generators, and are correspondingly different 
in form—more as regards internal construction than ex- 
ternal appearance. They supply a text for a disquisition on 
the phenomena of the generation of steam in water-tube 
boilers, which will be found, we think, not without in- 
terest at the present moment. 

Whether or no the claims of the makers be entirely 
substantiated, and even if this new type be found to have 
disadvantages of its own more or less inseparable from 
the system, it is evidently well worth some effort to find 
out the exact truth about these boilers, as is amply proved 


uare metres, and the weight to 120 tons, while the rate 
of combustion is raised to 225 kilos. coal per hour per square 
metre of grate surface. It is cheieasd thas the rate of 
combustion may be raised to from 300 to 400 kilos. per 
square metre per hour, by help of forced draught, without 
any material falling off in evaporative economy per kilo- 
gramme of fuel burnt. The rates of combustion mentioned 
above, 160, 225, 300, and 400 kilos. per square metres, are, 


- 


two stacks 2:9 m. in diameter, the depth occupied by the 
boiler-room to the overhead deck, on which there are 
aon coal bunkers, being 3°4 m. The substituted three 

ouble-ended Solignac boilers would, inclusive of stoking 
platforms, occupy 10} m. by 8} m. with one oval stack 
3} m. by 2} m. outside size, the depth of the boiler-room 
being 4m. These would have 25} square metres grate 
surface to burn coal at the same rate of 280 kilos. per 
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Fig. 4—-SOLIGNAC BOILER—DETAILS 


- by the following estimated comparisons between what 
can be got from them and from some other types of boiler. 
These estimates are made by Solignac, Grille, et Cie., and 
we give them here upon their responsibility. Even mak- 
ing ample allowance, however, for inevitable exaggeration 
in ex parte statement, we find a wide margin of advantage 
in favour of this new type in the respects mentioned 
below. It is at any rate not yet demonstrated that these 
are outweighed by counter-balancing disadvantages. 
There are difficulties inherent in all systems of working ; 
the suc¢ess of a system depends upon the skill with which 
the difficulties special to it are surmounted. Solignac, 
Grille, et Cie. claim to have studied carefully and 
completely those special to their form of boiler, and to 
have overcome them in simple and economic fashion. 
. For the purpose of substantiating each comparison 
they have supplied us with complete outline drawings. 
We have not space to publish these drawings, and can 
only say that they appear to be fair and sufficiently 
accurate. 

In the case of the U.S.A. cruiser Maryland, two schemes 
of Solignac, Grille, et Cie. are said each to furnish the re- 
quired 23,000 horse-power. The first is reckoned for a rate 
of combustion of 160 kilos. per square metre grate surface, 
and consists of three ranges of double-ended boilers, 
with three and four stoking platforms ranged athwart- 
ships, the whole occuping a space 26 m. long fore 
and aft by about 15 m. wide, or 390 square metres floor 
urea. These have a total grate surface of 144 square 
metres, and the total weight in steel and iron is 180 tons. 
The second scheme for the Maryland consists of two 
ranges of similar boilers with two stacks, and placed in 
two stokeholes, separated by a coal bunker, each 
occuping a fore and «ft length of 10 m. by 15 m. 


Fig. 1—-SOLIGNAC MARINE BOILER 


expressed in common English measure, 323, 45}, 61}, and ; square metre per hour, and would weigh only 50 tons 

82 lb. per square foot. Thus with the fairly moderate | inclusive of fire-bars and brickwork, or 14 lb. per horse- 

combustion rate of 45 lb. coal per square foot per hour, this power. 

style of boiler is said to need less than 34, square foot | A third comparison is made with the existing boilers of 
| the dest Jiper. With the same grate area, 25 square 


floor surface, and only 11} Ib. weight, inclusive of fire- | royer 
bars, per horse-power. A reference to the existing boilers ' metres, the same horse-power, 12,000, and the same 
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Fig. 2—SOLIGNAC LAND BOILER 


in the Maryland will show how large a saving in bulk and | forced draught, 2in. w.g., the weight of the Solignac 

weight is claimed. gy we boilers work out to 60 tons as against 106 tons in the 
The next example given is a comparison with a Normand | actual boilers, with a saving in cubic space of 87 per cent. 

marine installation of 8000 horse-power with 25 square | of the bulk occupied by the existing arrangement. The 

tir hour. Th ied by the existing eight | two single-fron ers facing a double-en 

metre per hour: e space occupied by the e g eig g Fg ong gly ve 


transversely, or 800 square metres=1076 square feet floor 
area. In this the total grate surface is reduced to 100 


boilers is 15} m. fore and aft by 94 m. transversely, with | located between them, 
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serve the four fronts. The weight here is 11 lb. per 
-power. 

ae a comparison is made with a 650 horse-power 
Scotch return-tube boiler in a cargo boat, by Little and 
Johnson. The fore-and-aft length is 7ft. Tin. as against 
10ft., with the same grate surface of 57 square feet, and 
burning the coal at the same rate of 22} lb. per square 
foot—110 kilos. per square metre. The diameter of the 
Scotch boiler is 134ft., and the same width is occupied by 
the Solignac, with, however, a much less depth. The 
weight empty is but 10 tons against 34, and filled with 
water 12 tons against 52 tons in the Scotch boiler. The 
bulk occupied is 812 as against 1500 cubic feet. The 
horse-power of 650 is based upon a steam pressure 16 
atmospheres= 226 Ib. per square inch, and 16 |b. steam per 
horse-power hour. The makers state the cost of their 
boiler for this service to be £720, delivered, we presume, 
in Paris. Exclusive of water, the Solignac weight is 
34 Ib. per horse-power. 

These —— made by the French makers, we 
believe quite honestly, establish a good primd facie case 
for examination, even after making ample allowance for 
natural prejudice and possible exaggeration. 

Solignac, Grille, et Cie. build up all their boilers out 
of some half-dozen section-patterns. Each nest of tubes is 
connected toacollector or reservoir drum, which runs along 
the face of the stack of tubes, and which is made longer or 
shorter according to the desired size of the boiler. Each 
section can be isolated from the rest for cleansing or 
repair in a very simple and prompt manner, and with- 
out interfering with the continuous steady working of 
the rest. 

Their three leading ba wy are illustrated by the sections 
Figs. 1, 2, and 8. In Fig. 2 the drum lies quite 
above the upper ends of the evaporating tubes; in Fig. 
1 it is placed between the upper and the lower ends of 
these tubes with its front surface exposed to the furnace 


and 80 mm, outside, or jin. thick—bent over as shown in 
the drawings. In Fig. 2 there are six rows of tubes; in 
Fig. 8, four rows ; in Fig. 1, eight rows. The upper ends 
of these tubes open freely into the upper steam-collectin 

box. Attheir lower ends the inflow of water is restricte 

so as to bring it down as nearly as may be to equal the rate 
of evaporation. That is to say, in normal working all the 
water that enters the lower end of any tube is turned into 
steam in one passage along the tube, and at its upper end 
the tube delivers nothing but steam. Thus there is no 
circulation in the sense in which this term is usually 
understood in reference to water-tube boilers. Only when 
the evaporation in any tube falls below normal does the 
current along the tube carry any water with it to its 
upper end. Such excess water falls back into the reser- 
voir drum. In normal working the lower half of each 
tube is filled wholly with a frothy mixture of water and 
steam, which has a less proportion of contained water in 
the upper parts the tube. In the upper half or quarter 
length of each tube there is normally no water, and the heat 
received from the furnace gases in these upper reaches 
goes wholly towards thorough drying and superheating. 

This is the leading and distinctive feature of these 
boilers—namely, that instead of straining efforts to pro- 
cure rapid circulation through the tubes, this circulation 
is throttled down to the point of stopping all recurrent 
circulation. It is, in short, one of that class of boilers 
with retarded circulation favoured by several French 
inventors. 

Fig. 4 shows to a larger scale the mechanism of this feed 
throttling. In the lower end of each tube is inserted a 
very light, thin metal sleeve, free to slide in and out. 
The outer end of this is covered by a thin metal disc, 
perforated at its centre by one small hole. The hole is 
only jin. in diameter, and through it flows the whole 
feed. Opposite each of these stands a hollow plug, 
which is slotted longitudinally. This acts as a strainer, 


gases. In Fig. 8 the drum is placed at the back, the 
firing door being under 
the bent ends of the tubes. 
Figs. 2 and 8 are sta- 
tionery boilers; Fig. 1 is 
the type used for marine 


preventing any but minute particles of solid matter 


purposes. Here, as in 
Fig. 2, the drum is in 
front over the fire door. 
For fixed land boilers the 
marine type is frequently 
installed in preference to 
the top-drum pattern. 
Referring to Figs. 1 and 
3 the drum is connected 
to two  parallel-faced 
boxes, the upper of which 
collects steam from the 
evaporating tubes, which 
are fed from the lower 
box. Whatever water is 
discharged from the tubes 
along with the steam falls 
back into the drum. The 
water feed takes place 
into the drum, and the 


water depth in this is 
maintained at about two- F 
thirds of its diameter, the 

upper third forming the 

main steam space from which the steam delivery takes | 
place. In Fig. 3 it is seen that the steam is discharged 
into this drum from the upper box over a backward 
inclined plate, which throws the water down into the 
general water mass. The feed-water is sprayed into the 
overflow from the tubes well above the water level in the 
drum, and is thus warmed before it falls into the main 
water mass. One would think that this arrangement 
would not conduce to the dryness of the steam obtained. 
The steam is drawn off from the top of the drum. 

The drum communicates with the lower box, and 
through it, with the lower ends of the tube; but there is 
no rapid down-flow of water from the drum. The flow is 
obstructed, and each portion of water remains a long time 
in the drum before being fed into the tubes. During this 
long wait, it gets heated up to, or nearly to, steam 
temperature, partly by heat conduction through the back 
plates of the drum, and partly by condensation of steam 
from the steam space. The action of the drum is thus 
intended in a subsidiary degree to be that of a feed heater ; 
but its main function is held to be that of a heat reservoir, 
the heat being stored in the water. When the pressure 
falls below normal, in consequence of steam being drawn 
off abnormally fast, or faster than it is generated in the 
tubes, the deficiency in supply from the tubes is made good 
by evaporation of water in the drum, its temperature 
being momentarily above that corresponding to the re- 
duced pressure. Conversely, when less steam is being 
drawn off than is generated in the tubes, the pressure 
rises a little, and in consequence of this, steam is con- 
densed in the drum. In the usual statement of this hot- 
water heat-reservoir theory, it is not commonly noted 
that the to-and-fro governing action by intermittent 
evaporation and condensation at the water surface con- 
tinues whether the steam drawn off be superheated or not. 
The steam layer immediately over the water surface 
cannot be otherwise than saturated, and it is ever ready 
to condense whenever the water below it is lower in 
temperature than that of saturated steam at the pressure 
actually reigning throughout both steam and water spaces. 
It is the changes of pressure that are initially operative 
in producing the action of alternate condensation and 
evaporation. The changes of pressure may be originated 
in a part of the space where the steam is dry, and even 
well superheated; but all pressure changes are almost 
instantaneously transmitted through the whole space and 
thus very pemeny produce the above-named governing 
psp ose parts occupied by water and saturated 

am. 


ig. 3—SOLIGNAC LAND BZILER 


from gaining access to the small feed hole in the disc. 
At their outer ends these plugs are solid, and are screwed 
—from the outside—into the front plate of the water- 
box. This screw and a lock nut serve to adjust the position 
of the front end of the plug, so as to leave the proper small 
amount of play to the thin metal sleeve and disc. This 

lay is allowed in order to provide for the intermittent 
Cock surging of the water lying in the lower end of the 
tube, without this back surge driving any water back 
through the small hole in the disc. 

Before explaining Messrs. Solignac and Grille’s theory 
leading to this construction, we may point out that in 
respect of mode of evaporation this boiler seems to go 
half way towards the “ flash” boiler design of the Ser- 
pollet and other types. But the actual working is stated to 
be entirely different. Instead of the tubes becoming red 
hot, as the Serpollet thick tubes become, they are stated 
to remain a great deal cooler than ordinary water tubes ; 
in fact, so extremely cool that their outside surfaces 
may be tinned over without risk of the tin melting 
off in full working with forced draught. The makers 
go the length of asserting that wherever water 
lies in bulk in a tube exposed to the fire there 
is danger of overheating; while, wherever the tube 
is wholly filled with a frothy mixture of water and steam, 
it keeps perfectly cool in consequence of evaporation 
taking place freely at every part of the metal surface. It 
is the rapid abstraction from the metal of the latent heat 
needed for the conversion of water into steam that keeps 
down the metal temperature. In imparting sensible heat 
to raise the temperature of water without evaporation, 
the passage of heat from the metal is much slower and the 
tube gets correspondingly hotter. The water ought thus 
to be brought into the tube already well heated up to 
close on the evaporation temperature. So long as the 
heat of the tube is spent in evaporation, and not in 
water-warming, the tube keeps cool; and it is stated with 
confidence that it is quite unnecessary to keep the tube 
at a temperature much above that of the steam. The 
work of water-warming and that of evaporation are kept 
entirely separate, and are done in two distinct parts of the 
apparatus, each of them specially designed to do its own 
work efficiently. The warming is done in the large drum, 
where the water is left quiet—except for local convection 
currents—for a long time, and in which it deposits all its 
sulphate of lime and other undesirable impurities. 


Tue salary of Mr. John A. Brodie, the Liverpool city 


The steam is generated in lin. tubes+25 mm. inside 


‘engineer, has been increased from £1000 to £1400 per annum. 
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CAST IRON PIPE IN THE UNITED STATES. 
(By our Special Commissioner.) 
No. VI. 

ANOTHER plant on the longitudinal system, opened in 
1900, is specially designed with regard to the saving of 
labour and the reduction of handling to a minimum. This 
plant has a capacity of 100 tons of pipe per day, in sizes up 
to 6ft. in diameter. Electric cranes are used, and electric 
power operates all the machinery, while the railway tracks 
required are operated by electricity on the overhead wire 
system. . Compressed air is used for hoists and for light 
work. A siding from a main line of railway is run behind 
and above the plant, and from this track the supplies of 

ig iron, limestone, coke, &c., are delivered into cars or 
fone which run by gravity down an incline to the charg- 
ing amen of the cupolas. 

The new Dimmick plant, also put in operation in 1900, 
is on the longitudinal system, having six pits. The plant 
is served by both travelling and jib cranes, all operated 
by electricity. Bell-and-spigot pipe and flange pipe are 
made, 3in. to 20in. in diameter. In the storage yard of 
the pipe works at Louisville a gantry crane is used, the 
entire framework travelling along a line of rails on each 
side of the yard. This crane spans a loading track, and 
can take a pipe from any part of the yard and deliver it 
into a railway wagon. 

Another plant visited by the writer, and built about 
five years ago, is also’'designed on the longitudinal sys- 
tem. It has a main building 153ft. wide and 400ft. long, 
of steel frame construction, with steel roof trusses and 
brick walls. There are three rows of columns, 40ft. 
apart, centre to centre, supporting the rails for two lines 
of electric travelling cranes side by side. There are five 
cranes, one of 20 tons and tke others of 10 tons capacity. 
Outside each outer row of columns is a shop space 35ft. 
wide. There are four pits, averaging 65ft. by 12ft. At 
one end of the building the special castings are made, 
while at the other end are stored the flasks, which are 
thus handled directly by the travelling cranes. No 
motors are placed on the hoisting trolleys of these cranes, 
as the heat and the flames which follow the pulling of a 
core in some cases burned out the armatures of the 
trolley by which the core was being drawn or removed. 

The pits are built on the Bast system, in which they 
serve both as ovens and pits. For use as an oven, the 
pit is covered, and hot air is admitted through flues, only 
a very small fire being required, as the pit is naturally 
hot as the result of casting the pipes in it. The moulds are 
set over openings in the floor which connect with an 
exhaust flue. The hot air entering the pipe passes up 
around the outside of the flasks and down through the 
moulds to the exhaust flue. Under this system there is 
little handling of the flasks. First, they are set on 
stools in the pit to be rammed; secondly, they are set 
on the plugs of the exhaust flue in the pit to be dried ; 
thirdly, they are set in place to be poured. 

The capacity of output of these works is 125 tons per 
day. There are three cupolas. The iron used is mostly 
Southern pig, purchased by analysis and by brand. The 
mixture is made from at least three makes of pig iron. 
Hard “72-day” Connellsville coke forms the fuel. The 
charge approximates 150 lb. of coke to 1 ton of pig, but 
varies with the kind and size of pipe. From 14 lb. to 
15 lb. of iron are melted per pound of coke. Pipe is 
made from 3in. to 48in. in diameter, all pipe up to 16in. 
diameter being cast with the bell upward, and all pipe up 
to 12in. diameter being cast in double flasks. The two 
pipes are cast together from the same runner, but this is 
not generally considered good practice. A separate 
runner and separate pouring for each pipe gives more 
satisfactory results. The cores are made on the Bast 
core-making machine, which ensures uniformity in size. 
The test bars cast are lin. by 2in. in section, 26in. long, 
placed on supports 24in. apart, for the test. These 
develop a breaking strength of 2400 lb. to 2500 lb. 

After being knocked out of the flasks on the stripping 
skids the pipe is carried on trucks to the cleaning sheds, 
where the sand and dirt on the inside are cut by hand by 
means of long scrapers and wire brushes. This is a slow 
and laborious process. Machinery has been tried as a 
substitute, including pneumatic tools, but the devices have 
been generally unsuccessful, and the successful ones too 
expensive for practical use. The pipes are then rolled 
on along the skids to the ovens, and then to the dipping 
tank, where they are dipped singly in the usual way. 
They are then tested and weighed, and loaded on a car 
which carries them either inte the end of the foundry to 
be loaded upon a railway wagon by one of the travelling 
cranes, or else the car takes them to the storage yard. 
A gantry travelling crane is to be installed to serve the 
storage yard and shipping track. Altogether, the pipe is 
handled very little. The pipes are usually made toa fixed 
interior diameter, but sometimes of uniform exterior 
diameter for both light and heavy pipes of the same size. 
This is done to give uniformity at the joints. Small 
specials are moulded by machine by common labourers. 

The wages are about 12s. per day for the men in the 
pipe gangs, and 7s. 2d. for the labourers. No deductions 
are made from the pipe gangs’ wages—as at the R. D. 
Wood and Co. foundry—on account of defective pipe, as 
it is so hard to ascertain the real cause. Even if the 
mould is right, the pipe may prove to be defective in 
some way. It is also considered that the men would not 
agree to such a system, although it is in use elsewhere. 
A certain number of pipes are allotted to the gang as a 
day’s work, the number depending on the size, and these 
must be made. When the allotted task is completed, 
however, the men are through with their work for the 
day. At these works, a wash room with shower baths, 
wash basins, urinals, water-closets, clothes lockers, &c., is 
provided for the use of the pipe gangs. 

The United States Cast Iron Pipe and Foundry Com- 

y—or the “‘ pipe trust’’—has fitted up at one of its 
oundries a drawing office for the use of those of its 
employés who are students of a correspondence school. 


‘The equipment includes drawing tables, boards, tee 
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squares, paper, &c., furnished by the company. The 
class meets during working hours and numbers about 
fifty men. 

The ordinary cast iron pipes for water and gas mains 
are made to lie in-12ft. lengths—that is to say, the 
barrel or cylindrical part of the pipe is 12ft. long. At 
one end is formed an enlarged “bell,” otherwise termed 
a hub,” or “socket,” with a dovetailed groove around 
it which retains the lead-joint packing. The other end— 
or “ spigot ’ end —of the pipe, which will fit into the bell 
of the adjacent pipe, is left cylindrical, with an enlarge- 
ment, or ‘** bead,” around the edge. The general form of 
bell adopted in American practice is shown in Fig. 14, 
which represents the pipe used at Si. Louis. The form 
and proportions, and par- 


ticularly the shape of the Bell 

lead space or groove, 

differ materially in thee $3 
designs of different en- Y 
gineers and foundries. § 8 


The New York pipe is Spigot and Bead 
peculiar in having no Fig. 14 

dovetailed lead groove. j 

All foundries have their own patterns, which are used in 
making pipe for the smaller cities or companies which 
have no special designs of their own, and attempts are 
being made to standardise the form of bell, which now 
varies for almost every large city and company. When 
the spigot end of one pipe is placed well home in the bell 
of the next pipe, a packing of jute or hemp is rammed in. 
Melted lead is then poured into the mouth of the bell, 
being prevented from flowing out by a “dam” of putty 
or clay, or a special patented band device, encircling the 
spigot close in front of the bell, and having an opening at 
the top, into which the lead is poured from a ladle. The 
lead fills the groove, so that when cold it cannot come out, 
and when the main is under pressure any tendency of the 
pipes to separate causes the bead of the spigot to wedge the 
lead still more tightly against the lead groove. The 
jute packing or gasket is sometimes dispensed with. 
Different forms of bells and spigots will be described 
further on. 

Beginning with the raw material, it may be noted that 
various grades of pig iron are used in pipe making, and 
are very generally bought by the brand or market name, 
the practice of buying by chemical analysis not having as 
yet made great progress in this branch of the foundry 
business. The general character of the iron of a certain 
brand is, of course, well understood. Many purchases, 
however, are made by the analysis, especially when high 
silicon No. 3 iron is offered, and where the percentage of 
silicon is guaranteed. Many foundries, however, do not 
keep chemists, and rely entirely on the known character 
of the different brands. According to reports from the 
dealers in pig iron, the pipe foundries have in the past 
usually been the dumping ground for the inferior grades 
of iron made by the foundry furnaces, and have used 
almost anything called pig iron. Some of the foundries 
making large pipe use every grade, from mottled to No. 2 
soft, while those making small pipe use a mixture of 
No. 2 and No. 3irons. Southern pig irons—from blast 
furnaces in the Southern States and using Southern ores 
—are much used, and a favourite brand for some of the 
large works is Alabama No. 2, which analyses about 
2 per cent. silicon, 0°75 per cent. phosphorus, and 0:06 to 
0-07 per cent. sulphur. No. 2 plain and No. 3 foundry 
iron are very generally used, having silicon from 1°50 to 
2°50 per cent. No. 4 foundry and No. 2 soft are also 
used. No. 3 and grey forge iron are much used because 
they are cheap, but as these would make a mixture of a 
hard nature, it is softened by the addition of No. 2 soft 
Southern irons, and sometimes by some high-silicon pig. 
One plant reports that it uses No. 2 plain pig iron, and 
sometimes No. 2 X mixed with the grey forge iron. 

It is usually recommended that mixtures should be 
made from four grades of pig from different furnaces. 
By-a proper mixing of the various grades, after the 
analysis of the pig has been made, any desired grade of 
iron can be produced, so that the fact of the foundries 
using such various and diverse grades of pig does not 
necessarily indicate that they make a poor iron. The 
pipe should be made from different irons remelted in a 
cupola, and of such mixture and quality as to produce a 
strong and even-grained metal in the pipe or special 
casting, which will drill and cut readily. It is very 
important that the iron in the pipe should have this 
quality. Mere hardness or tensile strength are of 
secondary importance. The iron must be strong and 
tough to resist both pressure and shock, and soft enough 
to be readily drilled, cut, or tapped in making connections. 
The carbon percentage in the pig is usually 2°5 to 3°75 
per cent., largely dependent upon the silicon. The iron 
must be “grey iron,” the grey colour being due to carbon 
not in combination—or graphitic carbon. White iron, 
with no uncombined carbon, is brittle and hard, and 
cannot well be cut or drilled. For ordinary pipe the 
following quality of iron has been recommended: 
graphitic carbon, 2°25 to 3 per cent, ; combined carbon, 
0-2 to 0°3 per cent.; silicon, 1°6 to 1°75 per cent.; 
manganese, 0°3 to 0°5 per cent.; phosphorus, 0°5 to 0°8 
per cent. For heavy pipes required to stand great 
pressure the graphitic carbon should not run higher than 
3 per cent., or the combined carbon higher than 0°25 to 
0-4 per cent. 

It has already been shown that all kinds of pig iron are 
used, being used in combination to effect any desired 
quality of mixture. Atone of the largest plants, when the 
iron is delivered at the works, six pigs are selected at 
random from each 80-ton car load, and a drilling is taken 
from each end of each of these sample pigs. These drill- 
ings are then thoroughly mixed, and two analyses are made, 
the average of which is taken to represent the grade of 
pig in the entire lot, which is duly stacked and marked. 
{in pig having a high percentage of both sulphur and man- 
ganese, the latter will burn or drive off some of the former, 
so that high sulphur pig is not necessarily objectionable. 
To make a suitable mixture for a certain size of pipe, four 


grades of pig are usually taken, being selected accord- 
ing to their analyses, so as to obtain the desired chemical 
contents when melted in combination. The following are 
examples of the irons for different sizes of pipe :— 

4in. to 12in. to 16in. 


48in. pipe. 

Per cent. Per cent. Per cent. 

Phosphorus 0°80 
Combined carbon ... ... 0°40 ... ... 0°40 
Graphitic carbon ... ... 3°00 ... 3°00 3°00 
to 3°20 to 3°20 to 3°20 


In connection with the important question of the quality 
of the iron to be used, extracts are given below from a 
paper on the mixing and melting of iron for hydraulic 
work, by Mr. R. P. Cunningham, which was read at the 
annual meeting of the American Foundrymen’s Association 
in 1900. 


The mixing of iron for castings used on hydraulic work, or any 
casting that is required to stand a great pressure, has never re- 
ceived the attention it should have by the average foundryman. 
In shops where hydraulic work is cast it isa common occurrence to 
have trouble with castings leaking. That is, when put to the test, 
they will not stand the pressure, and water will come through the 
casting. 

This is very aggravating, besides being very expensive, as the 
machine work is sometimes four times the cost of the casting ; and 
to have the casting and the labour charged back to the foundry is 
semething that the foreman does not relish, and very often he is 
not to blame for the defective castings, as he had done everything 
he could, and the only blame that could be laid on him is that he 
should know his iron. If he had, the result would have been 
different. His failure should be divided with those who compelled 
him to use iron entirely unfit for the work required. 

Chemistry, with its certainty of result, affords the only relief. 
The foundryman should know his iron as the woodworker knows 
his wood or the blacksmith knows his steel. He should be able to 
tell at once the kind of iron required for any kind of work. This 
information can be easily obtained by an analysis of the irons. 

Carbon has more influence on the physical characteristics of cast 
iron than any other element; and within certain limits the 
influence of the various other elements are exerted not on the 
iron itself, but on the carbon. In the total carbons in any one 
iron there is not a great variation ; but the results on the relative 
amounts of the two on the stréngth and appearance of the iron 
are enormous. The higher the carbon, the weaker the iron. 
Graphitic carbon renders iron soft ; but, owing to its disturbing 
elements, it is low in tensile strength. Its disturbing continuity 
arises from the fact that it is simply an inter-molecular and not a 
true chemical combination, as is combined carbon. Iron high in 
combined carbon will have greater strength. The re-melting will 
change graphitic carbon into combined carbon, and increase the 
strength and density of the iron. 

Silicon.—This element in iron is better known than any other. Its 
effect on foundry iron is that of a softener ; that is, it turns carbon 
into the graphitic state, owing to its great power over carbon, from 
which it is impossible to separate it. It is considered that any- 
thing above 2 per cent. weakens the iron. 

Sulphur turns graphitic carbon into the combined state, and 
makes the iron closer grained ; but ina casting with uneven thick- 
nesses liable to crack. This can be overcome by melting the iron 
hotter, as the hotter the iron the lower the sulphur and graphiticcar- 
bon. A small amount of sulphur is not objectionable in iron used in 
casting hydraulic work, as an iron to show great strength and 
density should contain from 0°03 to 0°05 per cent. It should not 
be forgotten that coke contains a large amount of sulphur, and 
iron readily takes it up—and often the iron is condemned when the 
fault is with the coke. Therefore it is as n to know the 
analysis of the coke as of the iron. Some of our best coke con- 
tains 0°50 per cent. of sulphur, and some even higher. For this 
reason the sulphur should be as low as possible in the iron. 

Phosphorus.—This el t has a tendency to convert graphitic 
carbon into the combined state, but owing to the greater effects of 
silicon and sulphur its influence is not so marked. On account of 
fluidity and a tendency to overcome shrinkage it is valuable in iron 
used in hydraulic work, as in most cases with this class of work 
there is a large amount of cores and you are apt to have cold shuts 
unless the iron is very fluid. Another fact in this work is that the 
thickness is very uneven and liable to be porous unless the iron is 
fairly high in phosphorus, say from 0°50 to 0°80 per cent.; but on 
light work it may run as bigh as 1 per cent. 

Manganese, like sulphur, has a tendency to make iron harder and 
denser, but as most irons have very little of this element in their 
composition, not much attention has been paid to it—not as much 
as should be—for, owing to its chemical attraction for sulphur, it 
serves to carry off much of this element which would otherwise com- 
bine with the iron, the sulphate passing off in slag. For hydraulic 
work, iron containing from 0°40 to 0°60 per cent. can be used to an 
advantage. 

The castings used in hydraulic work must be sound, close-grained, 
and free from shrinkage. Only those who have had experience in 
this class of work know how difficult it is to accomplish. The exact 
chemical composition required in iron to produce such castings 
should be determined and lived up to closely. It isonly necessary 
to analyse your iron for the four principal elements, for it is a well- 
known fact that iron high in silicon is low in sulphur ; and when 
silicon is low, manganese is low and sulphur is high, 

In foundry irons you must watch the silicon, phosphorus, and 
manganese in order to obtain satisfactory results. he mixture 
should contain from 1°25 to 1°50 per cent. silicon ; from 0°60 to 
0°80 phosphorus; from 0°40 to 0°60 manganese, and sul- 
phur as low as possible. If you will take that for your 
standard, and melt your iron hot, you will see a decided 
improvement in the quality of your castings. The different 
brands of iron and scrap should be thoroughly mixed in the 
cupola, and not thrown in at random. Each charge of coke 
should be put in even, and the whole kept as level as possible. 
The iron should be drawn into a large ladle, and from there into 
smaller ones. By doing this way your iron is thoroughly mixed, 
and good results obtained. 

I am no great advocate of seeing how little coke I can use in 
melting iron, for more castings are lost by dull iron than in any 
other way. An extra 50lb. of coke on a charge will sometimes 
save hundreds of pounds of castings, especially in work that is 
thin in places and has a large amount of cores, 


THE PEAT FUEL QUESTION IN SWEDEN. 


In addition to the article published in THe ENGINEER of 
February 9th, on the peat fuel question in Sweden, our 
Swedish correspondent now sends us some further data on 
this interesting subject. 

The peat fuel question continues one of the foremost of the 
day in Sweden, in consequence of the heavy prices of coal 
and the importance of utilising the enormous peat bogs 
instead—a point of great national economic importance. 
Thus hardly a day passes without the leading organs refer- 
ring to the subject and publishing particulars of the develop- 
ment of the industry. For instance, the great Finspong 
Arms Factory recently acquired an additional peat bog, 


several miles in area, whence enormous quantities of the fue] 
are being drawn. In the spring ten machines, driven by two 
powerfullocomobiles, are to beat work here forturning out peat 
The finished product is carried away on two light railway lines, 
For some time past operations on a similar scale have been 
carried on at another peatmoss. These works naturally 
entail also a good deal of drainage, as the freer the peat is 
from water, the quicker, of course, is the process of dryii 

and dressing. ‘The new bog is chiefly drained through a 
canal 20ft. in depth, which it has taken six months to dig, 

Furthermore, the corporation of the town of Enképing 
has decided to utilise a bog owned by it, and to erect a factory 
there for the manufacture of peat. Three tenders have been 
received from Stockholm engineers to work the bog and 
deliver 1500 tons of dressed peat fuel a year at 9°50 kr. a ton 
but the price has not been found acceptable. " 

At the well known Munktell Engineering Works, Eskils. 
tuna, the problem of burning peat fuel without leaving ashes 
or producing smoke is said to have been completely solved, 
the fuel being much cheaper than English coal for 
the production of motive power. The new machine. 
house erected for this purpose is similar to other 
factories. The engine-room has a floor area of 13 
by 124 metres, and a height of 64 metres, whilst 
the boiler-room contains a boiler having a heating surface 
area of 265 square metres, on Babcock and Wilcox’s 
system. The firing is more effectual with peat, 
shavings, and coal dust, than as formerly with coal. The 
engine is compound-condensing and was made at the 
works, it is of 400 effective horse-power, and drives an alter- 
nating-current dynamo of 400 horse-power for the running of 
machinery, as well as a direct-current dynamo of 330 
ampéres, and 110 horse-power for lighting. In addition there 
are in various parts of the works fifteen motors of from 6 to 
67-effective horse-power. These works, moreover, possess 
a water turbine of 45 horse-power coupled to a dyname, 
The new model establishment has cost over £10,000, but as 
through the burning of peat the cost of fuel will be reduced 
to less than one-half, there is no fear that the expenditure 
will not be returned. 

At the last meeting of the Swedish Moss Culture Associa- 
tion, a body which has warmly taken up the peat fuel ques- 
tion, the sole subject under discussion was peat and 
its use as fuel. Several papers were read by expert engineers, 
the most important being one by Herr A. Larsson on the 
new methods invented of late. He was very sceptical 
towards the same, being of opinion that the old and tried 
methods were after all the best and the cheapest, but it was 
essential that the railway freights on peat should be greatly 
reduced, as had been done in Denmark with such signal 
success. It was decided to endorse the petition of the 
Parliament to the Crown on this point. Herr N. Vilén, 
a Gothenburg master builder, described a method for “ peat- 
coaling”’ invented by him, but the method was criticised by 
Herr Larsson as uneconomical and technically impracticable. 
A paper was also read on the process in operation at the 
Munktell Works invented by Herr Anrep, and referred to 
above. 

In connection with the meeting a highly interesting 
exhibition was held of all kinds of peat fuel, accompanied by 
descriptions and illustrations of production. A curiosity was 
also shown in the shape of the so-called ‘“ Leichstein "— 
lightstone—invented by a German, Cordes, a mixture of 
gypsum and peat, which he claims to be an excellent and 
cheap substitute for bricks as building material. But this 
has yet to be proved. The best peat exhibited was proved to be 
the Danish, some of the Swedish being pronounced “unripe.” 
Yet even the latter was a cheap and efficient substitute for 
coal in many cases. The peat from the Turba factory, the 
foremost in Sweden, yielded on analysis 3:08 per cent. 
of ashes, 55°75 per cent. of carbon, 5°40 per cent. of 
moisture, and 35°77 per cent. of oxygen and hydrogen. 
Reckoned in kilos. its full volume was 100 to 172 of coal, one 
hectolitre of coal being equal to 4°1 hectolitres Turba peat. 

A very interesting demonstration was also made with 
a process for making peat briquettes, invented by 
an engineer at Diisseldorf, Germany, whereby most 
of the water in the raw material is pressed out by ma- 
chinery. The process is as follows:—The raw peat is first 
cut up and conveyed into a kind of mill, where it is ground 
to a paste, which is again run through a main into huge 
sacks, and these carried into a press. When the latter is full 
of sacks the hydraulic machinery is set in action, and the 
water is pre out. According to reports from this factory, 
the contents of moisture in peat have been reduced to one- 
half, Subsequently the peat is dried in special ovens, and 
then pressed into briquettes. Should this process prove all 
that it promises, it would seem that the question of produc- 
tion is greatly advanced, as it would render the material 
independent of wet weather, whilst the manufacture is 
quicker, and huge stores of raw peat are unnecessary. It is 
claimed that these peat briquettes are very nearly equal to 
coal as regards heat, and their cost is only 10s. a ton, as shown 
by statistics from the Diisseldorf factory. In Holland, too, 
a similar method is in use, with the exception that there 
the hydraulic drying press is dispensed with, the open air 
performing its office instead. Another novelty at this instruc- 
tive exhibition was peat paste, which had been rendered solid 
and handy by the addition of hydrate of barium or strontium. 
It was the general opinion of the meeting that these briquettes 
are only suitable for domestic purposes, as they are 
too expensive for industrial uses, and do not yield 
the same volume of heat as raw peat, the combustion of which 
is much more rapid. Moreover, the conversion of peat into 
such fuel was not of such consequence as its adoption in fur- 
naces for the smelting of pig iron of coarser quality. Indeed 
Herr Larsson considered that the peat fuel problem 
was really solved for industrial purposes, as it had been 
demonstrated that it was an excellent fuel under boilers 
and cheap near the mosses, as well as for the working of 
electric stations in their vicinity, whence power might be 
transmitted long distances. If peat, as shown, could be 
used as fuel for fired boilers, what more was desired? Peat 
and water would eventually provide all the force requisite 
for industrial enterprises in Sweden. But lower railway 
rates were absolutely essential to the success of the former. 

Apropos of the Vilén peat ‘‘coaling” process referred to, the 
inventor estimates the cost of one of the furnaces constructed 
by him, manufacturing 12,000 tons a year, at £2000, whilst the 
product would fetch 10s. per ton at most. Tke expert, 
Herr Larsson, maintains, however, that the estimated cost 
of the furnace is much too low, and that the retorts would 
not last upwards of four years as calculated. Herr Vilén, on 
the other hand, contravenes this, stating that during a 
hundred trials he has found no wear of the retorts or the 
apparatus, and that the gases liberated in the process have 
in no way affected the iron plates of the former. 
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ELECTRICAL ENGINEERING AT THE PARIS 
EXHIBITION. 
No, XVIII. 
SIEMENS BROTHERS AND CO., LONDON, 


to a Willans vertical triple-expansion engine. 


It is provided with ventilating ducts. Each slot con- | 


The bars are connected so as to 
The end | 


and therefore 


for inspection and for attending to the lubrication. The 


tains four solid bars of copper insulated with a special | weight of the dynamo complete, with sole-plate and bear- 
material which retains its mechanical properties at higher ings, is 60 tons; of the armature, including commutator 
temperatures than the machine can ever attain under | and spindle, 29 tons. The machine is shown in Fig. 1. 
working conditions. 
Tus firm showed a multipolar generator coupled direct | form a multiple-circuit singly-wound drum. 
It has a/| connections are of the barrel type, 


THE HACKL ARC LAMP, 
Ove of the most curious lamps brought out lately is the 


rated output of 2050 E.H.P.—2780 ampéres at 550 volts | receive thoroughly good mechanical support, while the Hackl arc lamp, which is being put on the market by 


which, however, can be exceeded by 20 per cent. for | risk of break-down of their insulation is reduced to a | Ganz and Co. 
little progress during the last twenty years. We do not 


short periods without ri sk of injury tothe engine or dynamo, | minimum. 


= 


The normal speed is 200 revo'utions per minute, which 


is high for the above output, and as a result the set is| ments of hard copper, insulated by carefully-selected 
of unusually small dimensions and weight in proportion | mica. It is so arranged as to permit of removal of any 
sections without pulling the whole commutator apart, and 
is long enough to allow of axial adjustment of the 
brushes to equalise the wear. 


to its horse-power. We are not in a position to compare 
prices, but there is every reason to suppose that a good 
small design means moderate price. 


The arc lamp as a whole has made very 


Fig. i—SIEMENS BROS. DIRECT-CURRENT GENERATOR 


The commutator is 66in. in diameter, and has 616 seg- 


The brushes are carbon. 


\ 
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My 


Fig. 2-HACKL ARC LAMP 


' The field magnets consist of a circular ring of cast 
steel, 14ft. outside diameter, made in halves and bolted 
together. There are sixteen inwardly projecting poles— 
forming part of the ring casting—each of which carries a 
bobbin wound .with high insulated . copper 
wire. The armature is of the slotted type ; itis built up 
of a number of toothed segments of sheet iron supported 
by a cast steel spider and bolted together by end castings. 


There are nineteen to each spindle, they are carried by 
aluminium holders, and held with a uniform pressure 
upon the commutator by means of steel springs. The 
brush arms are fixed by insulated bolts to horizontal pro- 
jections from the cast iron ring, which can be rotated for 
adjustment of the brushes in the usual manner. 

The sole-plate of the dynamo carries an outer bearing 


of ample proportions ; it is provided with a stair and rails 


mean to say that the arc lamp of to-day is not a better 
piece of apparatus than that of 1881, but that there has 
been no great advance. The enclosed arc must be 
excepted; this is, of course, a great step, but as far as 
the mechanism of the are lamp goes, little has been done. 
Better designs have come into use, and lamps are better 
and more cheaply made. Carbons again have been 
greatly improved. 

The Hackl arc lamp—Fig. 2—is a resuscitation of an 
old idea. Lamps of this type were brought out some 
twenty years ago. This is an alternating lamp for 
10 ampéres and 28 to 30 volts. The object is to get 
light from both craters. In alternating lamps about 
half the light is generally wasted, for one crater sends the 
light upwards, and the top carbon alone gives any large 
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amount of useful illumination. In addition to this the 
sum of the lights from two alternating craters is less than 
that from a single direct-current crater taking the same 
electric power. In the Hackl lamp, as is seen clearly 
from the illustration, the carbons are at right angles. 
One might expect that the are would play straight across, 
so that there would be two craters, each obscured by the 
opposite carbon. It must be remembered, however, that 
the action of the current on itself tends to bow the are 
out downwards, so that the craters are inclined. 

Fig. 3 gives the curves of light emission of this lamp. 
The curves to the right are with globe, and to the left with- 
out globe. The inner is the ordinary arc, and the outer 
the Hackl. The curves are peculiar. It will be noticed 
that the emission is not that of two craters. In one 
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quadrant there are two maxima, one at 50 deg. and the 
other at 90 deg. The mechanism is simple, but to Eng- 
lish engineers it will perhaps appear somewhat “‘ groggy” 
—we know of no more parliamentary expression that 
expresses our view of the action of the slides and levers 
and racks. The feed is an escape arrangement with a 
pull back for striking the arc. ‘The lamp uses special 
carbons, and the curious distribution of the light emission 
may be partly due to their cross section. The whole 
lamp is very compact, and owing to the disposition of the 
mechanism it takes very little room vertically. 


We now conclude our articles on the electrical exhibits 
at the Paris Exhibition. We have only been able to 
describe a small percentage of what was worth seeing 
there. As far as possible we have selected the matter we 
thought would be most interesting to our readers. We 
have, however, said very little about some of the leading 
exhibits, such, for instance, as those of Siemens and 
Halske, of Berlin, while we have made no mention of the 
Allgemeine Elektricitiits Gesellschaft. It must be 
remembered, however, that the Institution of Electrical 
Engineers is going to visit Berlin and several important 
electrical centres in Germany this June, and these firms 
are kind enough to be their hosts. Those most interested 
have thus special means of learning much more than 
they could from our articles. In addition to this we hope 
to return to the subject of German electrical engineering 
later on. 


GLASGOW INTERNATIONAL EXHIBITION. 
No, IV. 

Tse International Exhibition opened at Glasgow 
yesterday, under Royal patronage, with befitting cere- 
mony, is, perhaps, not—as has been claimed for it—the 
largest Exhibition of the kind ever held in_ this 
country, and certainly does not boast the Brobdig- 
nagian proportions of the recent Paris show ; but it is at 
least a very large undertaking, and no more interesting and 
representative collection of the products of art, science, 
and industry has ever been held in the United Kingdom. 
The scope of the Exhibition, and the dimensions and 
character of the housing provided for the accommodation 
of the multifarious objects, are matters which we have 
already dealt with in previous impressions—see issues for 
February 22nd, March 8th, and March 22nd—and in a 
general way we have also indicated—see our issue for 
March 8th—the provision made for giving power and light 
throughout the buildings and grounds. What is aimed 
at in the present and succeeding articles is to convey to 
readers some idea of the representative character and 
outstanding features of the objects brought together— 
those, of course, in which they are specially interested— 
and to point out the condition of the Exhibition as 
respects completeness at the date of opening. 

Glasgow’s last successful venture in the Exhibition line, 
that of 1888 on the same site, was not nearly so large 
and comprehensive as the present undertaking—in fact, 
was little more than one-third the size; and this, taken 
together with the fact that the opening of the present 
show has been fixed a week earlier than was intended, in 
order to suit the convenience of the Duke and Duchess 
of Fife, might have palliated any shortcoming in pre- 
paredness on the opening day. ‘There is, however, no 
necessity for anyone, either Exhibition official or exhibi- 
tor, availing himself of the shelter and excuse such con- 
siderations admit of, as matters—we speak, of course, of 
the Machinery Sections—are practically in a finished 
state. That they are so is mainly due to the resolute aim 
of the Exhibition managers to repeat the performance of 
1883, and have everything complete on the opening day ; 
but also not a little to the dogged determination to follow 
suit on the part of all classes of exhibitors, who, it may 
be acknowledged, have had to prosecute their various 
and exacting tasks under some circumstances more disad- 
vantageous than is ordinarily the case in Exhibition 
work. The lifting and transporting facilities within 
and without the buildings—owing, in part, to the nature 
of the site and to the character of the buildings—have 
not been, on the whole, such as ministered to the effec- 
tive and expeditious instalment of heavy exhibits. Even 
now a few important firms have some heavy units to place 
and put into running condition, but if the ratio of pro- 
gress which has characterised the last few days be main- 
tained, very little or nothing will remain to be done a 
week hence to render the Machinery Hall absolutely 
complete. 

In the outside pavilions, grouped along the slopes 
below the Glasgow University, machinery in motion, 
and metallurgical ‘ still life” objects, largely make up 
the contents; and here, perhaps, more remains to be 
accomplished in the way of installation than in the 
Machinery Hall; the difficulties of transport up the 
steep and narrow roadway—‘‘ Machinery-street”’ it has 
already been dubbed—having been largely responsible 
for this. 

Steam from the boiler-house was not available in the 
Machinery Hall until about the 25th or 26th, and the 
connections thereafter had to be thoroughly tested and 
made good, so that a proper start with the engines 
driving the two main lines of shafting, and with those 
driving the generators supplying the electric current, was 
not obtained till Tuesday and Wednesday of this week— 
a day before the opening. Though thus “ running it 
fine,’ the lateness is probably just a measure of the 
thoroughness with which the important responsibility of 
providing a good and safe working medium has been 
discharged. Up till the time of writing, on Wednesday 
night, all had gone well, and everything was progressing 
satisfactorily for an auspicious opening—although a 
ceremonial and Royal visit to the Machinery Hall formed 
no part of the official programme. 

Our article on March 8th, as has been already stated, 
gave an outline of the number and character of the 
units furnishing motive power, and until we begin, in an 
early issue, to take account of this and other features of 


the Machinery Hall in detail, and illustrate notable items, 
the information already supplied will suffice. Meantime 
we may give, in a general and partial way, some idea of 
the outstanding exhibits in the various leading branches 
of engineering. 

The central bay of the Machinery Hall, with the 
two equally large bays to the east and west of it, is over- 
looked by the gallery which surrounds it at a height 
coincident with the general level of the Exhibition 
buildings. In the central bay are placed many of the 
largest and most conspicuous exhibits. The first pro- 
minent objects encountered on entering from the Grand 
Avenue, which conducts from the Industrial Section of 
the Exhibition, are splendid locomotives shown by 
Dubs, and Co. ; Sharp, Stewart, and Co.; Neilson, Reid, 
and Co.; and Andrew Barclay, Sons, and Co. The 
exhibit of Dubs and Co. is a locomotive engine and 
tender with boiler fitted with water tubes (Drummond's 
patent) in the fire-box. That of Sharp, Stewart, and 
Co. is a four-wheeled coupled bogie express locomo- 
tive and tender, constructed for the South-Eastern and 
Chatham Railway. That of Neilson, Reid, and Co. is a 
passenger locomotive and tender for the Midland Rail- 
way, beside which is also shown a beautifully-constructed 
working model of the Fairlie type of engine for the 
Mexican Railway system. The locomotive exhibit of 
Andrew Barclay, Sons, and Co. is a large tank 
locomotive specially adapted for heavy loads and short 
runs, such as branch railway or shunting work. This is 
a well-finished engine of the six-wheel coupled side-tank 
class, with inside cylinders 16in. diameter by 24in. stroke, 
the working pressure being 160 lb. per square inch. The 
wheel base is 12ft. 6in. and the gauge 4ft. 83in. In the 
neighbourhood, Dick, Kerr, and Co., Limited, make a 
display of tramway and light railway material and 
apparatus, including an electric tramcar and fittings, 
with electric generators, motors, kc. KR. Y. Pickering 
and Co., Limited, of Wishaw, show a 25-ton bogie 
mineral wagon which they manufacture in steel and iron. 
Elsewhere in the Machinery Hall are neatly-made models 
of locomotives, including one which, although the term 
neat may not be applied to it, is nevertheless of interest. 
It is shown by Dubs and Co., and represents a working 
model of a portable engine made by a Burmese weaver 
boy, about eighteen years of age, who was without any 
mechanical training whatever. The tools used in con- 
struction were also made by the boy. The boiler is made 
from an old paint keg, the pump from lead obtained from 
some bullets. Itis of interest as showing what untutored 
mechanical instinct is capable of accomplishing. 

Running the locomotives close in challenging attention, 
are numerous highly-imposing stands at which either 
actual exhibits of steel manufacture or model counterfeits 
are displayed. Conspicuous among these is the metal- 
lurgical trophy installed by David Colville and Sons, 
Limited, Motherwell, consisting of several immense 
plates curved to form arches nearly touching the roof, 
under which is a large pedestal on which are displayed 
the varied sections of steel roiled at the company’s 
works. One of the curved plates referred to is 72ft. long 
by 6ft. 2in. wide and jin. thick, and weighs 7} tons. 
Amongst other noteworthy items on the stand is an 18- 
ton roll, which was used in the manufacture of the 
plates. 

Near the Motherwell firm’s exhibit is that of the Steel 
Company of Scotland, a less striking but equally effective 
and representative trophy illustrating the various steel 
sections produced at the company’s works at Newton and 
Blochairn. 

Next to the Steel Company of Scotland come the firms 
noted for their work in armour-plate production and 
ordnance. Cammell and Co., of Sheffield, have an attrac- 
tive stand, each end of whichis a reproduction in wood of 
casemate plates with the guns in position behind them, 
the central space being occupied by armour plates 4}in., 
7in., and Sin. thick, which have been subjected during 
manufacture to the hardening process, and a variety of 
other examples of the firm’s products. William Beard- 
more and Co., of Parkhead, make a very effective and 
most interesting display of their armour plate work, 
one plate weighing as much as 30 tons, and of crank and 
other shafting for marine engines ; also tires, axles, and 
— items, for all of which the Parkhead Works are so 
noted. 

The Glasgow Iron and Steel Company, on an adjacent 
stand, show specimens of ship, bridge, and boiler steel 
plates and bars of a variety of sections. Adjoining them, 
the British Hydraulic Foundry Company displays circular 
sections of its cast iron tunnel lining. The Glengar- 
nock Iron and Steel Company and the Lanarkshire Steel 
Company exhibit examples of rolled steel joists, 
and sections of steel angles, channels, tees, bulbs, 
and other bars. The British Griffin Chilled Iron and 
Steel Company, of Barrow, shows machined chilled cast 
iron railway and tramway wheels, chilled rolls, and special 
castings manufactured by the “Griffin” system. 
Stewart and Menzies make an imposing display of their 
lap-welded steel main steam pipes, iron tubes for boilers, 
solid-drawn seamless steel tubes, steel plates, gas and 
water pipes, kc. The Darlington Forge Company has a 
beautiful exhibition of electro-plated models to scale of 
iron and steel forgings and steel castings for marine, loco- 
motive and stationary engines, cast stern frames and 
shaft brackets for ocean liners; forged steel hollow shaft- 
ing for battleships, &c., and in the outside grounds the 
same firm has an exceptionally imposing group of full- 
sized productions of this character. 

The contribution of G. and J. Weir, Limited, of Cath- 
cart, to the Machinery Hall is probably one of the finest 
and most representative ever shown in their class of 
manufactures. Being unable. to arrange a suitable 
allocation on the main floor of the Machinery Hall, the 
firm decided to have their floor level above that of the 
main floor and on the same level as the galleries. The 
exhibit is arranged in such a manner as makes the side 
facing the main hall a single sheet of falling water 40ft. 
wide. A concrete tank is placed the full width of the 


exhibit, and two Weir standard service pumps draw the 
water from it and discharge it into a tank about 8ft. above 
the main tank water level. From the upper tank the 
water falls over a sharp edge into the main tank, and 
when lit up with a large number of electric lights this 
miniature Niagara should prove one of the most attractive 
sights in the Machinery Hall. The stand, itself of large 
extent, has been carefully laid out, and the exhibits arranged 
in three classes—first, working exhibit; second, non. 
working exhibit; and third, a representative of Weir pumps 
for a modern first-class battleship. The working exhibits 
comprise some interesting engines, all of which will be fitted 
with indicators and all necessary gear for showing the steam 
consumption of the pumps if required. The portion of 
the firm’s exhibit which will attract the most lively 
attention from engineers are the examples of pumping 
gear made for a foreign first-class triple-screw battleshj 
of 15,000 indicated horse-power, fitted with water-tube 
boilers. Only one pump of each size, to be afterwards 
fitted in the ship is exhibited, the largest being a Weir 
independent air pump for 5500 indicated horse-power, 
3lin. diameter by 14in. stroke, of which three will be 
fitted in the vessel, one in each engine-room. 

One of the most distinctive novelties which we 
have as yet seen in the Machinery Section is an 
internal combustion engine shown on the stand of Dun- 
can Stewart and Co., the invention of Mr. P. F, 
Maccallum, 93, Hope-street, Glasgow. This engine uses 
ordinary coal, in a pulverised state, as fuel, and is claimed 
to be the only motor of the internal combustion type 
which can successfully deal with conimon coal. The 
engine shown is vertical, with a trunk piston enclosed in 
a cylinder the upper part of which forms the expansion 
cylinder, and the lower portion the working cylinder, 
No waté@r jacket is employed on the main cylinder, but 
the working surfaces are protected and cooled by another 
method of interior water circulation. Alongside the 
expansion cylinder, and communicating therewith by 
means of a port, is the combustion chamber, into which 
the fuel is forced at the required intervals by a timed 
jet of compressed air working in conjunction with a 
rotary charge plate and automatic non-return valve. 
The crank chamber of the engine is enclosed, and the 
main piston also acts as a pump for passing air into the 
combustion chamber. Under normal conditions the 
engine gives a working impulse for every revolution, the 
working cycle being as follows: The up-stroke of the piston 
compresses a charge of air into the combustion chamber, 
another charge of air being at the same time drawn into 
the crank chamber. When the piston reaches the top 
of the stroke a charge of fuel is injected into the com- 
pressed air in the combustion chamber, combustion takes 
place, causing rise of pressure, and a working down- 
stroke is made. The piston having terminated its down- 
stroke, the exhaust valve opens, allows the waste 
products to escape, a fresh charge of air at the same 
time passing from the crank chamber to the expansion 
cylinder. This is again compressed by the up-stroke of 
the piston into the combustion chamber in readiness for 
another fuel injection, and so on. Unlike an ordinary 
gas engine, there is a gradual increase of pressure, giving 
more even turning moment and obviating shock. 
Accurate tests have not as yet been made, but the fuel 
consumption is expected to prove as low as half-a-pound 
of coal per horse-power per hour. 


LOCOMOTIVES FOR THE NEW YORK CENTRAL 
RAILROAD. 

Tue illustration on page 418 represents one of the new 
express engines designed for hauling the noted “‘ Empire State” 
express train, and similar fast passenger trains on the New 
York Central and Hudson River Railroad, U.S.A. Hitherto 
this service has been performed by four coupled bogie 
engines, but an increase in the weight of the train by 
adding an additional heavy carriage has made it desirablo 
to introduce more powerful engines. These new engines 
belong to what is termed the ‘“ Atlantic”’ type in the 
American practice of classifying locomotives by the arrange- 
ment of their wheels. In this type there are four coupled 
driving wheels, of which the rear pair are the main 
drivers, a four-wheeled leading bogie, and a pair of trailing 
wheels. As the driving wheels are forward of the fire-box, 
this arrangement enables a very wide and long fire-box to be 
used, extending over the main frames and the trailing 
wheels. It may be noted here that the gauge of the railway 
is 4ft. 8in., and that the engines burn bituminous coal. 

In the New York Central engines the boiler is 6ft. in dia- 
meter, and is of the straight-top type, with the usual 
extended smoke-box. In the bottom, almost immediately 
under the dome, is a mud drum or pocket. The fire-box is 
long and wide, with sides and back head inclined outwards 
from the top. The crown is supported by radial stays, and 
is inclined kward, while the grates slope forward. The 
boiler has butt joints, with double-riveted circular seams and 
sextuple-riveted horizontal seams, having inside aud outside 
welt strips. The frames are of the usual form of bar con- 
struction, except that behind the rear—main—driving axle 
are plate frames 12in. to 13in. deep. Each main frame has 
two of these plates. The inner one is in line with the bar 
frame, and is 13in. thick. Outside of this, and 10}in. dis- 
tant from it, is a similar plate lfin. thick, and this latter 
carries the boxes of the trailingaxle. The spring hangers are 
connected up by equalisers, and the fulcrum of the rear 
equaliser can be shifted so as to increase the weight on the 
driving wheels from 95,000 lb.—which is the normal—to 
104,500 lb. By this means the adhesion power can be in- 
creased in ascending heavy gradients, the shifting being 
effected by an air cylinder controlled from the cab. 

The cylinders are large—2lin. by 26in., and the pistons 
have tail rods carried through the front covers. The rods are 
fluted, and the coupling rods have solid bushed ends. The 
ordinary link motion is used, with links of 60in. radius, and 
a curved valve rod extends from the link block over the front 
driving axle to the rocking shaft, to the outer rock arms of 
which shaft are attached the valve stems, as shown. One 
peculiar feature of the engine is the use of wrought iron disc 
wheels, for the bogie truck, these wheels having steel tires. 
The driving wheels have flanged steel tires shrunk upon cast 
steel centres, and secured by retaining rings. The driving 
boxes are of cast steel, 
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The heating surface is no less than 3505 square feet, or 
only 300ft. less than that of the largest locomotives in the 
world, which are the goods engines of the Pittsburgh, Besse- 
mer, and Lake Erie Railroad. These latter have3805 square feet 
of heating surface. The ratio of grate area to heating surface 
of the New York Central engines is as 1 to 69°65; while the 
ratio of cylinder volume to heating surface is as 1 to 336°38. 
The tractive power at 85 per cent. of the working steam pres- 
sure is 23,725 lb., but by shifting the fulcrum, and so increas- 
ing the weight available for adhesion, the power may be 
increased to 25,350 lb. 

In addition to these new express engines, the New York 
Central Railroad is also introducing some very large goods 
engines. These are two-cylinder compounds, and are of the 
Consolidation type, that is, they have eight coupled driving 
wheels and a two-wheeled leading bogie. The cylinders are 
about equivalent to a simple engine with cylinders 214in. by 
34in. The a cylinder is fitted with two gravity 
relief valves, with seats above the valves so that they are 
closed when steam enters from the regulator, but open so as 
to form a by-pass when the engine is running without steam. 
This cylinder has an Allen-Richardson balanced slide valve, 
while the high-pressure cylinder has a piston valve. The 
piston-rods are extended through the front cylinder covers. 

The boiler is set very high, and has a wide fire-box, the 
crown sheet of which is supported by radial stays 14in. dia- 
meter. A brick arch is used, supported by water tubes, and 
the ratio of grate area to heating surface is as 1 to 64. The 
bogie wheels are similar to those of the passenger engine 
already described. The tender, also, is similar to that of the 
passenger engine, having a steel underframe, and being 
mounted on a pair of four-wheeled bogie trucks with disc 
wheels and pressed steel frames. One of these engines has 
made a run of 145 miles in 134 hours with a train of eighty 
goods wagons, oo eagpog-x fy train load of 3225 tons. The 
line has four tracks, so that the slow speed did not interfere 
with passenger trains. The temperature at the time was 
about 10 to 12 deg. Fah. Of course, the engines are not 
intended to haul such heavy loads in regular service. 

The equipment includes Westinghouse brakes on the 
engine and tender and for the train, using a 94in. air pump; 
steam-heating connections, in case the engines should be 
used on heavy passenger trains in emergency; three 23in. 
safety valves; a steam bell-ringer; automatic couplers on 
engine and tender; the Leach sand-feeding apparatus; and 
a water scoop—operated by air—for taking water from the 
track tanks. 

The leading dimensions of the Atlantic type passenger 
engines, and Consolidation type goods engines, as taken from 
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Wheel base .. |. 16ft. 6}in. 16ft. 6}in. —— with some of the House of Commons, while the Boadicea, | _PuysicaL Society.—At the ordinary meeting held on April 
Water capacity .. nee gallons 5000 gallons the third in the line, was appropriated to the Press. These three | 26th, Dr. R. T. Glazebrook, foreign secretary, in the chair, a 
Coal capacity .. .. .. .. 10 tons 10 tons vessels form the van of the company’s fleet, the Alexandra, lately | paper on ‘‘The Thermodynamical Correction of the Gas Thermo- 
Wheel base of engine and described and illustrated by us, being the typical vessel of the trio. | meter” was read by Professor H. L. Callendar. This paper com- 
tender... 5. +. 58ft. 58ft. 9in With the exception of three similar boats, the six having been lately | mences by giving a short historical sketch of the thermodynamic 


THOMSON-HOUSTON GENERATOR. 


THE accompanying illustration shows a Thomson-Houston 
hree - phase generator for central station work. The 
machine was built by the Société des Etablissements Postel- 
Vinay, and it has several features of interest. The output is 
1000 kilowatts, with a power factor of 90 per cent. The 
pressure is up to 5500 volts, the armature being star-wound. 
The pressure per ray is 3170 volts. The current on dead 
resistance is 105 ampéres. The frequency is 25 periods per 
second, and the speed is seventy-five revolutions per minute. 
This frequency is very low, but that is specially for the 
purpose of simplifying power transmission. As the dynamo 
is driven by an engine with an ordinary fly-wheel the moving 
system machine is made as light as convenient. This 
macbine is thus made comparatively small and light for its 
output, at least from the continental point of view. In this 


built at the Thames Ironworks, the remaining vessels of the fleet 
—thirty in number—are old boats, twenty-eight of them having 
been built on the Thames many years ago, sixteen at. the steam- 
boat company’s own dockyard at Battersea. Several of the latter 
have recently been overhauled, receiving new boilers, decks, and 
machinery. Itis claimed by the company owning the boats that 
‘‘some of the best engineering and shipbuilding brains of the 
country have wrestled with the problem of providing the most 
suitable steamboat for the conditions of the Thames service.” 
Admitting this, it is to be hoped the travelling public will show their 
appreciation of the exertions made by the Thames Steamboat Com- 
pany in their behalf, by giving ita very large share of their patronage 
during the season that was on Wednesday last inaugurated on the 
Thames by a scene of unaccustomed gaiety, vast crowds of people 
having assembled on the river banks.to view the vessels steaming 
in procession to Westminster. The leading boat was personally con- 
ducted by Mr. A. F. Hills, the chairman of the company, the 
arrangement of the day’s festivity being under the direction of 
Mr. A. Doe, the managing director. As the arrangements for the 
conduct of the new service of the Thames Steamboat Company for 
the summer were given in our issue of April there will be no 
necessity to repeat them, 


correction of the gas thermometer, describing some of the solutions 
to Thomson’s fundamental equation for the Joule-Thomson plug 
experiment. The assumptions made in the solutions have some- 
times been erroneous, and wrong corrections have been obtained. 
From 1885 to 1888 Chappuis made_a series of careful comparisons 
between various gas thermometers and a very delicate mercury 
thermometer, and drew up a table of differences between 
the hydrogen and the nitrogen thermometer. The author has 
taken the observations of Chappuis and calculated a new table 
of differences. The index ‘‘n” in the modified Joule-Thomson 
equation isnot constant. For steam it is about 3°5, and for car- 
bonic acid about 2. The thermodynamic correction is very small, 
especially in the case of hydrogen and helium, and is very much 
less than the correction for the expansion of the thermometer 
bulb. Professor Herschell asked whether the co-volume came 
into the correction. Dr. Harker looked forward to the experi- 
ments which Professor Callendar proposes to make with a constant 
pressure thermometer. The chairman expressed his interest ime 
the extreme delicacy of the observations of Chappuis. A paper om 
‘*The Production of a Bright-line Spectrum by Anomalous Dispen- 
sion and its Application, the ‘Flash Spectrum,’” by R. W. Wood 


was read and experimentally illustrated by Mr. Watson, 
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The output of the plant is 200 ampéres at 100 volts ata 
speed of 470 revolutions. The lighting is by means of arc 
— This plant we illustrate in Fig. 1. 

As we announced last week, the Southwark and Vauxhall | The boiler-house adjoins the engine-house. There are ten 
Water Company invited a number of guests to witness on | Babeock and Wilcox boilers arranged five on each side of a 
Tuesday last the cutting of the first sod of some new | central gangway. The pressure employed is 2001b. on the 
reservoirs, and to inspect the new pumping station at Hamp- square inch, and forced draught is obtained by means of a 
ton. A special train conveyed the guests from Waterloo to | fan worked by two small single-cylinder Restler engines. 


ence of level at top water being about 43ft. The site is 
excellently chosen. The greatest difference in level over the 
whole of it is some 5ft., and the clay is met with at a depth 
of 25ft. The excavation and walls are so arranged that they 
balance one another, just sufficient of the former being taken 
out to construct the latter. The puddle walls will, of course, 
be taken right down to the clay. They will taper from 10ft. 
to 6ft. at the top. The work on the excavations for these 


NEW WATERWORKS AT HAMPTON. 


Hampton Court, and a steam launch was in readiness above | Adjoining the boiler-house is the coal store, and adjoining 


Fig. 1i—COMBINED ENGINE AND DYNAMO 


Molesey lock to take them first of all to the company’s 
chief pumping station at Riverdale: and here we may say 
that throughout the day the arrangements were excellent, 
and that everything ible was done to ensure the comfort 
of those invited. 
men present, and there would have been, so we under- 
stand, still more had it not been that the exigencies of 
Parliamentary Committees prevented them from leaving 
town. As it was, the party was composed of some fifty to 
sixty gentlemen. The grounds of the company’s pumping 
station at Riverdale abut on the river, and here the landing 
was effected. Then, first of all, an inspection was made of 
the valve chamber where all the pumping mains leave the 
station. This is underground and in front of the engine- 


house, which was the next place visited. Here were seen at | 


work the three pumping engines to which we have already 
alluded, and which we propose describing later on in 
considerable detail. Here, however, we may add a few 
further words of explanation to what was said last week. 
The engines stand end to end in a long engine-house. 
They have been constructed by the North-Eastern Marine 
Engineering Company, to the designs of Mr. J. W. Restler, 
the water company’s engineer, and are of the slow-speed 
inverted marine type. They are triple expansion with three 
cylinders, these being pisial in the order of their pressures. 
The design is excellent, a particularly noticeable feature being 
that every handle and all the gauges—and there are gauges 
for everything—are arranged on one side of each engine, all 
the handles being easily reached by one man standing in one 
place. Each engine is fitted with a safety knock-off governor, 
the actuating part of the governor being driven by gearing off 
the main shaft. 
operated by hand. The steam valves in the pipes coming 
from the boilers can be manipulated by means of hand wheels 
fixed on the wall, these being placed breast high and con- 
nected with the steam valyes on the cylinder level by 


shafts and bevelled gearing. A good idea can be obtained of | 
the engines by a glance at the engravings on page 452, | 


which show a front and back view. Owing to the large 


size of the engines, however, the illustrations hardly | 
do justice to them. The crank shaft is in pieces, each piece | 


being interchangeable, and there are eight bearings. Each 
engine is fitted with a hand-worked Galloway’s barring gear, 
teeth being provided on the inside rim of the fly-wheel. 
Particular care has evidently been bestowed on every detail, 
and one could not help noticing—to mention one of these— 
the excellence of the steel lagging of the cylinders. 


On a half-landing beneath the engine-room floor are the 
condensing arrangements. Each engine has its own surface 
condenser, air, and circulating pumps. On this half landing, 
also, is an ordinary Westinghouse air pump for charging the 
air vessels. The pumps, valves, air vessels, &c., are erected in 
the basement, and we shall, of course, when describing the 
engines, deal with these also. The discharge from each of the 
three pump barrels isled separately to the air vessel, from 
which one discharge pipe is taken to the mains. The whole 
of the building beneath engine-floor level is lined with 
white glazed bricks. In addition there are a number of 
openings to’ ground level, these being provided with 
refracting glasses. The result is an excellent illumination. 
In daylight -practically any. necessary work on the plant 
can be carried out without artificial illumination, though 
there is ample provision for lighting by means of numerous 
gas brackets. For the lighting of the building generally a 
small combined engine and dynamo has been fixed at one 
end of the engine-room. This consists of an engine of Mr. 
Restler’s design coupled to a direct-current dynamo made by 
Clarke, Chapman, and Co., who also constructed the engine. 


here were a number of distinguished | 


The knock-off arrangement can also be | 


| this again an excellent smithy and workshop. We under- 
| stand that since these have been erected, and the company 
| has done its own repairs, a large saving in expenditure has 
| been effected. 

Passing from the new buildings, the older portions of the 
pumping stations were inspected. Some of the engines 
| contained in these we have already illustrated and described 
/ in Toe ENGrxeer, and with regard to the whole equipment, 


we need only add that as a total the company possesses | 


has already been commenced, so that it was hardly the 
actual first sod which was turned by Sir Henry Knight, the 
chairman of the company. It may perhaps more correctly 
be termed the first sod of the excavation for the reservoirs 
proper, and was made just westward of where the dividing 
embankment will come. The ceremony was performed with 
great success, with a presentation spade. 

After the ceremony a luncheon was provided, and it was 
followed by speeches, that of Sir Henry Knight containing 
some most interesting details as to London wates supply in 
general, and the Southwark Company in particular. In 
round numbers he said that the area covered by its operations 
was forty square miles; the number of houses supplied was 
over 127,000, and the population over 837,000. The new 
reservoirs would perhaps take from three to four years to 
construct. The company would then have a storage capacity 
for unfiltered water at Hampton and Walton cf over 1470 
million gallons. It would have; when works now in progress 
at Nunhead were completed, a total storage of filtered water 
in covered reservoirs of 71 million gallons. In addition, with 
existing works and those now being carried out, it would in 
the course of a year or two be obtaining some 10 millicn 
gallons from wells. The pumping capacity at Hampton 
equalled 78 million gallons in twenty-four hours; the 
filtering capacity 584 millions, while the three mains—- 
30in., 26in., and 42in. respectively—could deal with 52 
millions in the same time. Altogether, and taking the 
wells and all the storage capacity into account, the com- 
pany could, when all the work was finished, supply 
for some fifty-six consecutive days the largest amount 
demanded by the consumers in any one day last year, 
namely, 38 million gallons, without taking one single drop 
| from the river during that period. He maintained that the 
company had nobly carried out the duties imposed upon it 
by Parliament, and not only it, but the other companies, 
whether in the Thames or Lea valleys. The many reservoirs 
now being constructed were really part of the one scheme— 
| that of rendering future London perfectly safe as regards its 
water supply by means of adequate storage. There were the 
reservoirs at Staines, which would be capable of holding 3300 
million gallons, and those in the Lea Valley of holding 7868 
million gallons—a storage which would supply London for 
sixty consecutive days. Surely, said Sir Henry, with such a 
record the water companies, having done so much, should 
be allowed to carry their work further, and surely the con- 
sumers should, like them, provide adequate storage in their 
houses, if for no other reason, for reasons of self-defence. 

It was an excellent speech, and we regret that we cannot 
reproduce it at greater length. The visitors were afterwards 
taken to visit the excavation works, where two steam navvies 
are at work. They then returned to the launch, and thence 
back to town by way of Hampton Court. 


THERMITE. 


A numBER of gentlemen, chiefly metallurgists, engineers, 
and representatives of other branches of science, were invited 
to witness a demonstration of 

Dr. Hans Goldschmidt’s in- 


teresting process for the pro- 
duction of high temperatures 
by the combustion of alumin- 
ium on Wednesday afternoon. 
The process was shown applied 
to the welding of steel rails 
and tubing. Thermite is a 
powdered mixture of alumin- 
lum and oxide of iron, the 
chemical reaction of which 
when ignited produces a tem- 
perature of about 3000 deg. 
Cent. To weld two lengths 
of tubing the clean-cut and 
squared ends of the pipes are 
brought. firmly together by 
clamps. A sheet iron casing 
of suitable size, jacketed ex- 
ternally with moist sand, 
which again is kept in place 
by a box surrounding it, is 
used for enclosing uniformly 
the place to be welded. The 
thermite is prepared in a cru- 
cible, and immediately poured 
into the mould. As. soon as 
the welding temperature has 

n reached, it is ry to 


twenty-eight pumping engines, with a combined horse- 
power of 6200. The visitors next went to witness the water 
being turned for the first time into the six new filter beds 
just completed for the company by John Aird and Sons. On 
reference to the plan map, Fig. 2, these will be seen just 
north of the centre of Platt’s Ait, and between the 
roadway and the works of the Grand Junction Water 
Company. Each of them covers, as nearly as possible, one 
acre. It is interesting to note that the material excavated to 
form these filters, and those in progress adjoining them, has 
been conveyed over a temporary bridge to Platt’s Ait, and 
there deposited—on the portion shown tinted. The level of the 
island has been considerably raised, and the sides of the banks 
have been planted with shrubs. After an inspection of the 
company’s three large storage reservoirs, having a total 
storage capacity of 390 million gallons, the visiting party 
once more went on board the launch, and were taken up 
stream to just beyond the Chelsea Water Company’s reser- 
voirs, where they again landed, and travelled ina contractor’s 
train into the middle of the site for the new reservoirs, where 
the first sod was to be cut. 

These two new reservoirs, known as the Walton reservoirs, 
are placed side by side, with one dividing wall. They will 
hold, together, a total of 1076 million gallons, with a top 
water depth of 40ft. The area covered is, roughly speaking, 
100 acres. Water will be pumped into them, the total differ- 


Fig. 2—GENERAL PLAN OF WORKS 


tighten up the screws by one 
turn, in order to obtain the 
requisite pressure for welding. 
| We are informed that a 3in. pipe, 0°16in. in thickness, can be 
welded with 5 lb. of thermite. A welding temperature is 
reached 1} minutes after the melt is poured in. When cool 
the tubing is removed, and a collar of newly-formed metal 
and slag which surrounds the joint is knocked off by a 
hammer, leaving a beautifully clean joint. The Allgemeine- 
Thermit Gesellschaft, of Essen, are introducing the process 
into this country. 


NEGOTIATIONS are in progress between an English 

dicate and the Norwegian Government as to terms upon which 
the Crown will grant the rights for the working of the great iron 
deposits acqui by the syndicate in the Dunderland Valley, in 
the province of Nordland, on the north-west coast of Norway. 
The Crown claims 3 dre per ton of raw ore, or 9 dre per ton of iron 
“briquettes,” into which the rer iron is going to be manu- 
factured and shipped to England for final treatment. _ In addition 
all ground acquired is to be paid for in cash. It is estimated 
that when in full working the company will pay in royalties some 
£10,000 a year. Another condition is that the company, as far as 
possible, shall employ native labour. It is not yet known whether 
the company will accept these terms. The deposits are the 
property of Mr. Consul Persson, of Helsingborg, in Sweden, who 
receives in payment for them 3,000,000 kr., of which 1,800,000 kr. 
is in shares. He also becomes consulting director in the new com- 


pany. Among the works contemplated is a railway, the cost of 
which will be some 2,000,000 kr., a harbour with quays, &c. 
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FOR SUBMARINE 


TORPEDO BOATS 


THE INDUSTRIAL DEVELOPMENT OF JAPAN. 


Amp all the turmoil and unrest in the Far East, the 
economic development of that outiying country which bas 
earned the title of the ‘“‘ England of the Far East ’’ continues 
to show signs of steady progress under the enlightened rule 
of the Mikado. To say the least, it is astonishing to learn how 
wonderfully quickly the Japanese have been able to turn to 
account for their own purposes the lessons that they have 
learned from observations made in the industrial centres of 
Europe. Such good progress has thus been made by Japan, 
that certain European industrial centres have expressed no 
little alarm at the prospect of Japanese productions being 
able to compete successfully, and at no remote date, with 
European enterprise in the markets of the world. However, 
such fears are somewhat premature, and they may even be 
said to be unfounded. Had this development of Japan taken 
place fifty years ago, there might have been some grounds for 
these fears; but to-day Japan has to face the “labour ques- 
tion,” and, equally as is the case in Europe, the rate of wages 
in Japan has a tendency to rise, for the Japanese workmen 
have made up their minds to improve their condition, which 
certainly in many respects left a great deal to be desired. 
Thus, trades unions have been formed on solid lines, and are 
well equipped for a struggle with capital. It is true that the 
day’s work of the Japanese artisan is an extremely long one ; 
but long hours do not compensate for the absence of an 
industrial past. This absence is felt especially in high- 
class work, and the result is that Japanese labour, both 
with regard to quantity and quality, is, as a rule, much 
dearer than the same class of work done by European 
workmen. 

One of the greatest difficulties with which the Japanese 
manufacturers of to-day have to contend is the fact 
that neither European nor American capital can be ex- 
pected to flow into the comparatively poor country in any 
great quantity so long as the Japanese do not contrive to 
reduce the heavy burden of taxation which has been called 
into being by the construction of warships, railways, and 
harbours. Only recently Japan paid £2,000,000 for ships 
built abroad, while the sum of £22,500 was paid at home for 
the same object. The burden thus thrown upon the country 
is felt more especially by the agricultural interest, which is 
sorely driven to make both ends meet, while the national ex- 
penditure has forced up the prices of manufactured articles. 
On the other hand, there are unmistakeable signs of a very 
hopeful future in other directions of industrial activity, and 
the iron and electrical industries have advanced with wonder- 
ful strides. The Imperial workshops at Kobe turn out not 
only various kinds of goods wagons for the State Railways, 
’ but they can alsoturn out the necessary locomotives27 percent. 
cheaper than the cost ofimported locomotives. Similar efforts, 
and equally successful, in the direction of becoming inde- 
pendent of imported goods, are in activity in other branches of 
the iron industry, although this is in all cases under the direct 
protection of the State, seeing that hitherto private enterprise 
has shown itself not to be sufficiently advanced. Thus, 
armour plates, steel wheels, and cther articles of excellent 
quality are made at an extremely small cost by one of the 
Imperial works. In other directions the Japanese Govern- 
ment is doing its utmost to further and to protect the native 
industry. In the same manner the electrical industry is 
making great advance, and in this respect the enormous 
water power of the country is being turned to the best 
account. Thus, nearly all the larger towns are lighted by 
electricity, and twenty electric street railways are running, 
and a great many more are in course of construction. 

The fancied dangers to European trade from the intelli- 
gent activity of the Japanese is simply the revival of the 
commercial errors of bygone days. In proportion as all 
nations progress economically, the more profitable for them 
all will be the interchange of their respective gocds, «since 
it is not possible for any one nation to produce exclusively 
every kind of goods equally good and equally cheap. In 
compliance with the laws governing the division of labour, 


every nation will be able to employ its energies in special 
channels, which will be to its own particular advantage in 
the struggle to secure a share of the trade of the world. 


OIL ENGINES FOR SUBMARINE TORPEDO 
BOATS. 


Tus Otto Gas Engine Works at Philadelphia have lately 
supplied an oil engine, especially built for marine work, to the 
United States Navy. It is worked with gasoline or refined 
petroleum of 0-74 specific gravity to drive a torpedo boat. 
Similar engines are being built for the fifteen other Holland 


common water jacket. The pistons work through long 
guides, serving as crossheads. The engine carries one 
horizontal valve shaft, from which all the admission and 
exhaust valves are operated by cams, The valves are at the 
top of the cylinders ; the cam shaft is driven from the main 
shaft by means of a vertical intermediate shaft, as will be 
secon in the figure. All the four cylinder heads and the 
exhaust valve chambers are also provided with cooling water 
jackets. The centrifugal governor acts upon the oil supply 
on the “‘hit-and-miss”’ principle, and cuts off the admission 
of oil to one or more of the cylinders, according to the speed. 
As there are four cylinders and four pistons, the total suppres- 
sion of the oil supply in one cylinder does not materially 
affect the uniformity of the turning movement, as is usually 
the case when single-cylinder engines are thus governed. 

The valves and cranks are so arranged that the cycle is 
carried on successively in each of the four cylinders, and an 
explosion obtained in one or the other at each down stroke 
of the piston. Thus, while the expansion and admission 
strokes are taking place in two cylinders, in the two others 
the charge is compressed, and the burnt gases expelled. By 
means of a hand lever the speed can be varied while the 
engine is running from 200 to 3€0 revolutions per minute. 
The engine is lubricated in all its different parts from oil 
reservoirs placed above each pair of vylinders. Each reservoir 
has two compartments, one containing the cylinder oil, the 
other the oil for the bearings. 

Starting is effected with comparative ease by means of a 
small hand pump drawing oil from a separate tank, ond 
carrying valves for mixing it with air. A supplementary 
charge of oil and air being thus formed, a portion is com- 
pressed through another set of valves into each cylinder. As 
soon as a proper supply is thus provided the electric current 
is switched on to one of the cylinders, and the explosion thus 
obtained is sufficient to carry the engine through one stroke, 
until an eyplosion follows in ordinary course in another 
cylinder, and the engine is fairly at work. Only one man is 
required to turn the fly-wheel—there is only one—till 
the cranks are in the right position, and to pump in the 
mixture. 

The first engine applied to these torpedo boats was finished 
and tested in the shops in December, 1900. At a speed of 
322 revolutions per minute it developed 160 brake horse- 
power when tested with a brake, the contract power being 
160 horse-power at 360 revolutions per minute. At the latter 
speed the engine gave the satisfactory result of 190 brake 
horse-power, thus exceeding the contract. The speed of the 
submarine boat at full power is to be eight knots per hour. 
At 160 brake horse-power and 320 revolutions per minute 
the consumption of the engine was 0°88 pint of light oil per 
brake horse-power hour. Indicator diagrams were taken 
during the trial, and the mean pressure per square inch was 
found to be 98°4 1b. The engine indicated 55:3 horse-power 
per cylinder, or a total of 221°2 indicated horse-power. The 
engine ran smoothly, and all the bearings were cool. Some 
difficulty was experienced from the noise and heat of the 
exhaust, but this will be obviated in future by sending the 
exhaust into the water at sea and surrounding the discharge 
pipes with water at the stern of the boat. Since the above 
trial was made two more sets of engines of exactly similar 
type have been completed for these submarine torpedo boats, 
and have each shown successively increased economy, or 
diminution in the quantity of oil consumed. 

The engine is very compact, and occupies little space; it 
drives the propelling screw through one pair of wheels only. 


submarine torpedo boats now in course of construction, and | All parts are very accessible for adjustment and repairs. The 
TORPEDO BOAT OIL ENGINE—UNITED STATES NAVY 
the fact that Mr. Holland has selected the Otto engine among , crank shaft has three bearings, all of phosphor bronze. This 


all others to propel his boats shows the favour with which it 
is regarded. 

The engine, see the front and batk views above, is fitted to 
the United States submarine torpedo boat Adder, and has lately 
been completed, tested, and passed by the Admiralty authori- 
ties. It is of the usual four-cycle type, with electric ignition, 
and has four inverted vertical cylinders of equal size, with 
crank shaft and four cranks below. Each cylinder is single- 


acting, and its trunk piston works on to a separate connecting- 
rod and crank. A peculiarity of this marine type of Otto 
engine is that the cylinders are in pairs, each pair having a 


is a new and interesting application of oil engines for marine 
boats, and we wish it every success. 


LEEDS ASSOCIATION OF ENGINEERS.—At the monthly meeti 
of this Association, held on April 25th, the president, Mr. Geo, W. 
Blackburn, M.I. Mech. E., in the chair, Mr. R. W. Crabtree gave 
a paper on ‘Textile Machinery,” in which he dealt specially with 
the machinery used in the manufacture of silk, and towards the 

rfecting of which he showed, incidentally, how local inventors 
ped contributed. An interesting discussion followed, 
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RAILWAY MATTERS, 


A REMARKABLE railway accident occurred last week at 
Tralee. A goods train got beyond the control of the driver and 
dashed into the station at a highspeed. The engine, after striking 
the stop block, mounted on the platform and crashed into the 
buildings at the end of the station. The driver stoker, and guard 
of the train lost their lives. 


Tye number of passengers carried by the London and 
North-Western Railway last year, including the season-ticket 
holders, amounted to 87 millions; nearly 80 millions were third- 
class, only five millions were second-class, and less than two millions 
first-class fares. Compared with twenty years previously, the 
third-class travellers have increased by nearly 100 per cent., the 
second-class by 16 per cent., while the first-class fares have 
declined by 24 per cent. 

Ir was reported recently that the Mediterranean 
Railway Company had placed an order with two firms in Cardiff 
for the supply of 200,000 tons of coal for the ensuing twelve 
months, delivery to be made at Genoa, Spezzia, and other named 
Mediterranean ports, One hundred and fifteen thousand tons are 
to be double-screened Monmouthshire coal, and 85,000 tons small 
steam coal, It was reported that the prices are 19s, 6d, c.i.f. for 
large coal, and 13s, 9d. c.i.f, for small, 


Tur Secretary of State for Foreign Affairs has received 
a despatch from his Majesty’s Consul-Generai at Christiania stating 
that tenders are invited by the Norwegian State Railways Adminis- 
tration, to be received not later than June lst, for the supply of 
various tools and materials, such as anvils, axes, boring steel, pad- 
locks, fuses and mining explosives, cranes, pails, grease, oil cans, 
nails, &e. Particulars may be obtained from Afdelingsingeniii 
Kontor, Arendal Aamli Banen, Arendal, 


Tur train in which Mr. M‘Kinley will make his trans- 
continental trip is magnificently furnished. It consists of six 
Pullman cars, specially fitted for the accommodation of the Presi- 
dent and his twenty-seven guests. The party will travel 15,000 
miles. In addition to the regular crew of the train, there will be 
a special conductor, a commissary, a chef and four cooks, a hair- 
dresser, two electricians, three valets, four ladies’ maids, three 
typists, and a corps of waiters and porters, 


Tue Netherlands Railway Company has made the 
young Queen of Holland a most unique wedding present in the 
form of a Court train composed of two saloon cars, a luggage van, 
and a kitchen car, Each of the saloons is 17 m. in length, or with 
their buffers 18°3 m., and the total length of the train is 73°2 m. 

Jach saloon contains one large and two small saloon compartments, 
with a bathroom and a lavatory. When the train is made up the 
luggage van is attached to the engine, then come the two saloons, 
and the kitchen car brings up the rear. 


‘ens 


ALTHOUGH the average passenger earnings of the 
London and North-Western Railway are higher than those of any 
other of our great lines, it will surprise many of our readers to 
learn that the number of ngers carried per train, in spite of 
the enormous growth of 73 per cent. in twenty years, was only 
slightly larger in 1900 than in 1890 or in 1880, the number in 1900 
being only 49°4 passengers per train, against 46°3 in 1890 and 
45°6 in 1880, That is to say, the average passenger train load in 
1900 was still no more than sufficient to fill one carriage, 


ANOTHER accident occurred on Thursday last week in 
Liverpool in connection with the overhead trolley wires. Two 
telephone wires fell upon the trolley wires of the tramway system, 
and at once became highly charged with electricity. Pedestrians 
tied in all directions, but one of the live wires fell on a horse which 
did not seem to relish the situation, for we are told that ‘‘it 
reared and danced about excitedly, and the successive shocks 
could be counted by the sudden rearing and struggling of the 
afflicted animal to get away.” The horse was ultimately rescued. 


A spEcIAL meeting of the Wolverhampton Town 
Council was held on Monday to consider the advisability of adopt- 
ing the Lorain method of providing surface contact in the running 
of electric tramears, he production is known as the Brown 
Patent ; it is owned by an American trust, and is said to have been 
worked in Washington with success, It is further stated that if 
the Town Council will give its consent the Lorain Steel Company 
will electrically equip the tramways in the borough, and should 
> system prove unsatisfactory, remove it without making any 
charge. 


AT a meeting of the Mersey Docks and Harbour Board, 
held last week, the proceedings of the Marine Committee included 
a recommendation to provide two elevated platforms, with the 
necessary approaches, at the Prince’s landing-stage, at an estimated 
cost of £1550. It was stated that the platforms were required in 
connection with the landing and embarking of passengers from 
and on ocean-going steamers. The meeting approved of the pro- 
posal, but formal confirmation of the recommendation was post- 
— until the next meeting, in accordance with the standing 
orders, 


In an excellent article on the “ British Railway 
Position ” in the Statist last week, it was pointed out that the home 
railways have made no progress in the economical handling of 
either passenger or goods traffic during the past twenty years. As 
an example of the latter, it is shown that the Pennsylvania Rail- 
road’s average train load is 484°6 tons, while the London and North- 
Western's is 68°6 tons. Of course, the Pennsylvania has to run 
many light trains, but on the other hand, it is able to move 
trains of a gross weight of upwards of 20C0 tons. Hence its 
high average, 


Tue directors of the Midland Railway have this week 
communicated to their salaried staff a decision to the effect that 
every year the heads of departments shall make a return of all the 
members of their staffs who have attained the age of sixty, together 
with a recommendation as to whether they should be super- 
annuated at once or remain in office. At sixty-five, however, all 
must retire, unless by special minute of the directors they be 
granted a further period of service. The new order, says the 
Manchester Guardian, affects a great many old servants, particu- 
larly in Derby. 


We understand that the British Thomson-Houston 
Company, Limited, has received information from its allied 
comyany, the General Electric Company of New York, that the 
latter has secured the ccntract for the train equipments of the 
Mankattan Railway—New York Elevated—including 1600 large 
motors of over 100 horse-power each. The trains are to be 
equipped with the iy owes 8 train system of control, which is the 
same as the British Thomson-Houston Company is supplying to 
the Central London Railway for its experimental train. ‘This is 
said to be the largest contract for car equipments that has ever 
been placed, 


TueERE is likely to be a considerable development in 
the railway services of British Columbia. The Governor has 
introduced a loan Bill for £1,000,000 for railway subsidies, and in 
aid of other public works. The projected railways will consist of a 
line from the cuast to the Kootenay, a distance of 330 miles, with 
4 connection to Vancouver and New Westminster, and to Van- 
couver Island and Victoria by railway and ferry ; the extension 
of the Island Railway to the north for 240 miles; a line from 
Rock Creek to Vernon, to connect with the Canadian Pacific Rail- 
way, 125 miles; a line from Kitimaat, on the north mainland 
coast, to Hazelton, 100 miles ; and a line from Fort Steele on the 
Kootenay to Golden, 150 miles, 


NOTES AND MEMORANDA. 


Tue first acetylene gasworks in Norway have just been 
opened at Harstad—Lofoten—by the Norske Acetylene Gas Com- 
pany, of Uhristiania. The works are built on a scale allowing 1000 
lights to be supplied at present. 


StranGe are the frolics of adversity! Some time ago 
a child was bowling an iron hoop along the streets of Washington, 
when suddenly it slipped into the conduit, established a short 
circuit, and held the whole tramway service up for an hour. 


UratITE is the name given to a new fireproof and non- 
conducting material for building and other work. It is composed 
of asbestos fibre and some mineral substances. It is practically 
waterproof, is not affected by hot or cold water, nor by gases 
which will destroy galvanised iron, Uralite can be cut and worked 
and will take paint. It is made at Higham in Kent. 


In Comptes Rendus there was recently published a 
communication from Moissan on samarium carbide. This is 
another carbide giving acetylene, the )ield through decomposition 
with water being 70 to 71 per cent. of acetylene, 7°5 to 8 per cent. 
of carburetted hydrogens of the acetylene series, and 20°7 to 22°3 
per cent. of hydrogen and carburetted hydrogen of the methyl 
series, 


A NEW model of a 5in. gun was recently tested by the 
United States navy officials at Indian Head with very good results, 
says the Times, a velocity of 3330 foot ds being obtained fcra 
pressure of 17 tons with nitro-cellulose powder, the projectile 
weighing 50 1b. The breech mechanism in use with this gun was 
fitted with the Welin type of screw similar to that now gererally 
adopted by the British Government. 


A German professor, Dr. Oettel, together with Haas 
and Stahl, electricians in Aue, Saxony, has invented an apparatus 
for producing ‘‘chemic,” or bleaching liquor, out of ordinary 
brine, the product being sodium hypochlorite, which is attracting 
considerable attention among textile manufacturers. It is claimed 
that the chemic obtained by this method produces a whiteness 
superior to that of the Eoglish bleaching liquor. 


Ir is stated that the option of £1,900,000 upon the 
mines and mineral rights of the Cleveland Cliffs Company of 
Michigan to the United States Steel Corporation has been declared 
off, and that the company will continue as an independent factor 
in the mining of ore, manufacture of charcoal pig iron, develop- 
ment of hardwood lands, operation of railways and kindred 
interests with which it has been so long identified. 


AcETYLENE black, i.e., the soot produced from the car- 
bon of acetylene, of excellent quality, fineness, and purity, is 
superior to the former blacks, especially as regards purity, and has 
the best chances, according to the Farben Zeitung, from a pecuniary 
standpoint, for a general introduction in the paint and printing ink 
industries. By reason of its fine division, acetylene black seems 
also particularly suited for the production of Indian ink. 


Ir is stated, in Mr. Consul Fraser’s report from Balti- 
more, that it costs 20 per cent. more to build a cargo steamer in 
America than in England, and the case of the Pleiades, built at 
the Maryland Steel Company’s Works, is compared with the 
steamer Masconomo, built at Sunderland. The Pleiades is of 
3750 tons, with a speed of 9 knots, and cost £55,000, whereas the 
latter vessel has a tonnage of 4200 and a speed of 10 knots and 
cost £43,400. 


An interesting experiment to test the difference 
between the contract speed and the sea-going s of a torpedo- 
boat destroyer has just been carried out at Portsmouth, says a 
contemporary ; but unfortunately the trial took place at the 
request of Palmer’s Shipbuilding Company, the contractors, for 
their private information, and not on behalf of the Admiralty. 
The information obtained is thus confidential, and is the exclusive 
property of the builders of the Kangaroo. 


A sertous accident occurred the other day in 
the Bessemer department of Cammell and Co.’s steelworks, 
Workington. In the turning down of a converter containing about 
eight tons of molten metal the vessel by some means overturned 
the charge into the Bessemer pit. Molten liquid streamed out in 
every direction. The workmen attempted to escape, but about a 
dozen men were overtaken by the flames, and their clothes were 
literally burnt off their backs, Two or three of the men were not 
expected to recover. 


WE have received from the Secretary of the Scottish 
Electrical Contractors’ Association a copy of the constitution and 
rules of this body. The objects which it seeks to promote are ‘‘ to 
discuss questions affecting the general interests of the trade and to 
promote uniformity of action or practice regarding these.” The 
membership of the Association will consist of partners, or persons 
employed and nominated by partners, of firms engaged in Scotland 
in electrical contracting business, The secretary is Mr. Jas. M. 
Davies, jun., of 168, St. Vincent-street, Glasgow. 


THE armoured cruiser Sutlej returned to Plymouth 
Sound on Tuesday evening on the completion of her thirty hours’ 
trial at 16,000 indicated horse-power. The trial was of a satisfac- 
tory character. The mean indicated horse-power was 16,604, and 
the speed 20°62. In the course of the trial the Sutlej] made four 
logged runs over the measured course. These gave the same 
mean speed and horse-power as the complete trial, with a pressure 
of 248 1b. of steam in the boilers, vacuum 26°3in., revolutions 113 5, 
and coal consumption 1°9 lb. per indicated horse-power per hour. 


A reEForT from Mr. Erskine, British’ Vice-Consul at 
Chicago, on the zinc industry of the United States, which has just 
been issued, states that the metal is mined in Missouri, Kansas, 
New Jersey, Wisconsin, Colombo, and Arkansas chiefly, the finest 
quality being in Arkansas, The approximate yield of the ore last 
year for the whole country was 425,000 tons, of 20001b. each, of which 
125,000 tons were sent to Europe, exclusive of about 20,000 tons of 
the manufactured metal, sent mainly to the United Kingdom. 
In America the greater part of the zinc is used in galvanising wire 
and other iron and steel products, while much goes in the manu- 
facture of brass and electrical appliances, 


Some interesting evidence was given before Colonel 
Welby’s Committee of the House of Commons on Tuesday with 
reference to the Mond Gas Bill, under which power is sought to 
form a company to supply Mond gas to an area of 135 square 
miles in South Staffordshire. Mr. H. Humphrey, the engineer to 
the scheme, said the gas was most suitable for use in internal com- 
bustion engines, which could be run for much longer periods than 
engines using coal gas. Thus at Brunner, Mond, and Co.'s works 
at Northwich—where the gas was first produced—a Crossley gas 
engine of 150 horse-power ran from September 25th, 1900, until 
March 16th, 1901, day and night, and with practically a full load, 
without a single stop. 


Ir may be remembered that the Prussian Government 
some time ago appointed a Committee of Experts to report on 
devices for preventing and abating smoke. This body has recently 
concluded its inquiries, and the measures proposed will shortly be 
notified. The Ministers, however, have already instructed the 
managers of State factories, &c., to do all they can to prevent or 
consume the smoke from their fires. Municipal and provincial 
authorities have also been asked to do the same, and it is pointed 
out that, according to the report of the Committee, they will not 
suffer any pecuniary loss, _The Minister of Commerce has also 
instructed the presidents of all the provinces to take steps for pre- 
venting the unnecessary production of smoke, and if need be, to 
issue regulations, 


MISCELLANEA. 


Tue following meetings of the Institute of Sanitary 
Engineers will be held on Wednesday, May 8th :—General Pur- 
poses and Finance Committee at 4 p.m.; Election Committee at 
5.15 p.m.; Council meeting at 7 p.m. 


Tue official monthly circular of the Tramways and 
Light Railways Association contains a full pont, with illustra- 
tions, of the paper by Mr. A. M. Connett, which was read before 
the Institution of Mechanical Engineers. 


WE understand that Mr. William Scott, for some years 

st m er of the Tydvil Engineering Works at Cardiff, has 

en appointed general manager of the Bute Dry Dock Shipbuild- 
ing and Engineering Company, Limited, and will take up his duties 
almost immediately. 

Tue ratepayers of Tunbridge Wells have been saved an 
expenditure of £100,000 on the improvement of their water supply 
by the successful sinking of artesian wells at Pembury, at a cost of 
£30,000. Four wells at this place are yielding on an average 
1,000,000 gallons of excellent water per diem. 


Tue harbour engineers at Durban have prepared a 
scheme for the improvement of the port at a cost of nearly 
£3,000,000. The scheme includes four miles of quay works, and 
makes provision for a graving dock. The improvements, says the 
Times, will quadruple the present capacities of the port. 


A TELEGRAM from New York dated Tuesday announces 
the arrival of the overdue liner, New York, which arrived there 
on that morning. It appears that during a moderate breeze, and 
in only a slight swell, ss: lost her port propeller and the tail end of 
the shaft. She proceeded on her voyage with the starboard engine 
at the rate of 14 knots an hour. 


Tue census returns for Glasgow show that the city 
population comprises 372,248 males and 388,081 females, giving a 
total of 760,329. Ten years ago the total population was 565,615. 
This year’s figures consequently show an increase of 194,714 over 
those of 1891. Districts which had a population of 92,217 have, 
however, been added to the city. 


Tue second reading of the Electric Lighting Provisional 
Orders—No. 1—Bill, which authorised the borough of Marylebone 
to supply electric light, has been postponed till Thursday, May 9th. 
It is urged that before that time an arrangement may be made for 
buying out the Metropolitan Company, which has the right to 
supply electricity within the borough of Marylebone. 


A NEW miners’ lamp has been invented which clearly 
indicates the presence of carburetted hydrogen gas in the atmo- 
sphere. When this gas is present in sufficient quantity to be 
dangerous a small electric lamp, coloured red, lights up automati- 
cally, and goes out when the gas disperses. The inventor is Mr. 
H. G. Prested, of 44, Brecknock-road, Camden Town. 


Tue Great Eastern Railway Company will, from 
May Ist, charge 3d. per package for such luggage as passengers 
may wish to register between Liverpool-street Station and 
seaside stations. This registration is optional, and the systems 
of labelling luggage in the ordinary manner, sending luggage in 
advance, and delivery from stations, will remain in force. 


Sever of the directors of Charles Cammell and Co., 
Limited, left Sheffieldon Wednesday evening for Spain toinspect the 
new iron mine which the company recently acquired in that country. 
Sir Alexander Wilson, Bart., the chairman of the company, was 
unable to join his colleagues in consequence of an accident 
he recently sustained which at present confines him to the house. 


WHILE proceedings are being taken in England by the 
Acetylene Iiluminating Company to uphold the patent rights of 
Willson for the manufacture of carbide, it is not a little curious to 
note that the French Court of Appeal has just decided that the 
Bullier patent is valid in France. The Bullier patents, says Acety- 
light, were filed some time before Willson filed his 1894 patents, 
and in substance are almost identical with the latter. 


Tue Times Berlin correspondent states that a sup- 
plementary measure has been submitted to the Federal Council 
for the purpose of altering the contract recently concluded 
between the German Government and the German East Africa 
Steamship Line. The object of the alteration is to enable the 
company to establish two monthly services for the present instead 
of the fortnightly services for which the subsidy was originally 
granted. One of the two montbly services will be by the West 
Coast of Africa, round the Cape to Delagoa Bay, the other through 
the Suez Canal to Durban. ’ 


WE have received from the secretary of the Cyclists’ 
Touring Club a copy of a pamphlet entitled ‘The C.T.C. at 
Home and Abroad,” in which are set forth, amongst other 
features, the work which the club has accomplished on behalf of 
cyclists in the past, and the numerous advantages which are to be 
derived from membership. The information contained in the 
booklet with regard to the regulations that apply to the introduc- 
tion of cycles into foreign countries, and the manner in which 
membership in the C.T.C. can be utilised in popular touring 
grounds to escape vexatious restrictions, will be found particularly 
useful. 


A works for the manufacture of armour plates is being 
rapidly pushed forward at Eddystone, 13 miles from Philadelphia. 
The works are really an extension of the Krupp works at Magde- 
burg-Buckau, in Germany, and will be chiefly employed in the 
building of Gruson rotating turrets, A plate from one of the 
turrets of this type was tested some time ago by the Italian 
Government. The plate weighed 193,895 lb. Three shots were 
fired at it at point-blank range from an Armstrong 100-ton gun. 
Krupp steel shells, each weighing 2205 lb., were used, and the 
powder charges consisted of 827 lb. of one-hole, brown prismatic 
powder. The energy developed on impact amounted to 47,466 
foot-tons, Each of these tremendous shells on striking shivered 
into countless tiny splinters, but the plate stood the test faultlessly. 


A PowWERFUL electric projector for use on board ship on 
Indian rivers has recently been shipped from Glasgow by the 
makers Maror and Coulson. It is an improvement on the ordinary 
search-light, in so far as it can be moved in all directions in a vertical 
or horizontal plane by two motors placed in the base of the instru- 
ment. The motors are controlled by a special switch, in which the 
motions of the hand follow the motions of the projector. This 
switch is placed on the navigating bridge of the vessel, and enables 
the officer in charge to direct the beam of light as required. The 
power of the light is the same as usually employed for navigating 
the Suez Canal, the diameter of the mirror being 24in., and the 
current in the lamp 80 ampéres. The whole apparatus weighs 
about 5 cwt., and is intended to be carried on the forward part of 
the lower bridge of the ship. 


Tuat the railways of this country have suffered 
severely from the high prices of fuel and material, and frcm the 
advance in wages, is admitted, and that they will appreciably 
benefit by the fall in prices now in progress is also beyond 
question ; but the fact remains that, had our railways given 
greater attention to the loading of their trains and to the saving of 
train mileage, the decline in their dividends for the past year 
would have been greatly minimised. Indeed, says the Statist, we 
may venture the opinion that had our railways followed the 
example of their American confréres, and loaded their trains more 
heavily instead of adding to train mileage as quickly as the traffic 
grew in the recent period of prosperity, the dividends for 1900, in 
spite of the high prices, would not only have shown no shrinkage, 
but would have been larger than ever before distributed, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GEROLD AND Co., Vienna. 

F. A. Brocknavs, 7, Kumpfgasse, Vienna I. 
CHINA.—KELLY AND Waxsn, Limirep, Shanghai and Hong Kong. 
FRANCE.—BoyvEau AND Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 

A. Leipsic ; F. A. Brooxnavs, Leipzic. 
INDIA.—A. J. CoMBRIDGE AND Co., Railway Bookstalls, Bombay. 
ITALY.—LogscHER AND Co., 307, Corso, Rome ; Bocca Frexzs, Turin. 
JAPAN.—KELLY AND Wa su, Yokohama. 
Z. P. Manuva AND Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St, Petersburg. 
§. AFRICA.—GoRDON AND Gorcu, Long-street, Capetown. 
R. A. Toompson anv Co., 33, Loop-street, Capetown. 
J. C. Jura & Co., Capetown, Port Elizabeth, & Joh burg 
AUSTRALIA.—Gorpon anv Gorcn, Melbourne, Sydney, and Brisbane. 
R. A. THompson anv Co., 180, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and Brisbane. 
TuRNER AND HenpERson, Hunt-street, Sydney. 
NEW ZEALAND.—Uprton anv Co., Auckland ; Craio J. W., Napier. 
CANADA.—MonTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InteRNationaL News Co., 83 & 85, 
Duane-street, New York: 
Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Ketty anp Watsu, Limirep, Singapore. 
CEYLON.—WisayaRtTNa AND Co., Colombo. 
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advance) :— 

Half-yearly (including double number) .. .. £0 14s. 6d. 

eee two double numbers).. .. £1 9%. Od. 


Crors Reapixe Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
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will be made. 


Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers pa: in advance at these rates 
will receive Tae Enoineer weekly and post free. Subscriptions sent 
payable to and 

the Publisher. 
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Tun Paper Copies. 
Half-yearly .. 0d. 
Yearly .. Od. 
(The difference to cover extra postage.) 


ADVERTISEMENTS. 


pw The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one and 3 odd 
lines are charged one . When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in , Pee. Alternate advertisements will be 
inserted with all practi , but regularity cannot be guaran- 
teed in any such case, All weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 


Six o'clock on Thursday evening; and, in consequence of Ord 


the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 
in each week. 

Letters relating to Advertisements and the Publishing 
Paper are to be addressed to the Publisher, Mr. Sydney 
letters to be addressed to the Bditor of Taw EncingeEr. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.” 
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PUBLISHER'S NOTICES. 


*,* With this week’s number is issued as a Supplement a Two-page 
Engraving of Triple-expansion Engines, 3.s. Port Royal and Port 
Antonio, Every copy as issued by the Publisher includes a copy of 
this Supplement, and ave requested to notify the fact 
should they not receive it, 


THE JAPANESE LINR-OF-BATTLE SHIP HaTSUSE.—Our two-page 
supplement of tne above may be had, printed on Japanese vellum 
paper, upon a roller, price 1s., by post 1s, 1d. 


Agent through whom the 
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TO CORRESPONDENTS. 


*." In order to avoid trouble and we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this colwmn, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himsely, and stamped, in order 
to their destination. No 

ions. 


*,* All letters intended for insertion in Taz Encuvesr, or containing 
“questions, should be the name and address of the writer, 
not necessarily for ‘ication, but as a proof of good faith. No notice 
whatever can be of anonymous communications. 


*,“ We cannot undertake to return drawings or manuscripts ; we must, 
“therefore, request correspondents to keep copies. 


REPLIES. 


Cuina Wo.—Write to the Secretary, 5, Adelphi-terrace, London, who 
will send you the necessary form of application. 

G. E. O. P.—So far as the manufacture of tubing is concerned from a 
me material, you cannot do better than apply to any firms making 
lead pipe by the process of “ squirting.” ey ought to be able to 
manufacture what you want. 

T. W. (Paisley).—There are not many books on the subject. You might 
obtain information of use to you in “ Com Air,” by Fran 
Richards, Chapman and Hall, or in ** Liquid Air and the Liquefaction 
of Gases,” by Sloane, Norman W. Henley and Co., New York. 

G. R, L.—Curiously enough, no — biography of Richard Roberts 
was ever written. You will find a good sketch of his life in the 

azine, written at the time of his in 1864. We 

your letter to Sir William Bailey, who may be able to 


Mechanics’ Ma 
have forward 
help you. 

E.prip.—There are several books of the kind you want 
Jaxe’s * All the World's Fighting Ships,” pub by Sampson Low, 
Marston, and Co., is the most fully illustrated, and is kept very care- 
fully up to cate. Other books are Brassey's “‘ Naval ‘Annual,” published 
by Griffin and Co., Portsmouth, and the ‘ Naval Pocket-book,” 
published by Neville Beeman, Limited, London. 


F. D. (8t. Neots).—(1) For heating purposes a pressure of 15 lb. is more 
economical than a higher pressure. (2) Wire-drawn dry steam is in 
one sense slightly hotter than steam of the same pressure not wire- 
drawn ; but in practice steam is always wet, and the effect of wire- 
drawing is not to superheat it but to dry it slightly. (8) The tempera- 
ture of steam is fixed by its pressure, consequently that of exhaust 
steam passing into the atmosphere will always be about 212 deg. Fah., 
no matter what the boiler pressure may have been. 


ERRATA. 
In Continental Notes, for the construction of 4 line between Fachkent 
and Pekin, read Tachkent and Pekin. In the article on Count Zeppelin’s 
balloon, the name “ Kretz " should be spelled ‘ Kress,” both in last 


week's issue. 


MEETINGS NEXT WEEK. 


Tue InstituTIon oF Etgectricat May 9th, at 
8 p.m., at the Society of Arts. Paper, ‘Si in Electric 
Power Stations, Controlled by Reversible Boosters,” by Mr. J. 8. High- 
field, Member. 

Society or Enoinggers.—Monday, May 6th, at the 
Royal United Service Institution, ‘itehall. Paper, it of 
Low-grade Iron Ores for the Smelting Furnace,’ by Mr. Thomas B. 
Grierson, M. Inst. C.E. 

Socrery or Arts.—Monday, May 6th, at8 pm. Third 
on “ Alloys,” by Sir William Chandler Roberts-A fs .B., F.R.S. 
and T. Kirke Rose, D.Sc.—Tuesday, May 7th, at 4.30 p.m. Colonial 
Section. Paper, ‘‘ The Coal Problem—its Relations to the Empire,” by 
Lieut. Carlyon W. Bellairs, R N.—Wednesday, May 8th, at 8 p.m. 

inary meeting. Paper, “‘School Work in Relation to Business,” by 
Sir Joshua Fitch, LL.D.—Friday, May 10th, at 8 pm. Third Howard 
oo on “‘ Polyphase Electric Working,” by Mr. Alfred C. Eborall, 

Roya Institution or Great Britarn.—Friday, May 10th, at 9 p.m. 
Discourse on ‘‘The Response of sorte Matter to Mechanical and 
Electrical Stimulus,” by Prof. Jagadis Chunder Bose, M.A., D.Sc.— 
Afternoon Lectures at 3 p.m.:—Tuesday, May 7th : “ Cellular Physiology, 
with Special Reference to the Enzymes and Ferments,” by Mr. ‘aa 
Macfadyen, M.D., B.Sc.; Thursday, May 9th: “‘ Arthur Sullivan ” (with 
vocal avd instrumental illustrations), by Sir Alex. Campbell Mac- 
kenzie, Mus. Doc., M.R.I.; Saturday, May llth: “ The Rise of Civil 
tion in Egypt,” by Prof. W. M. Flinders Petrie, D.C.L., Litt.D., LL.D.— 
Monday, May 6th, at 5 p.m., General Monthly Meeting. 


7.80 p.m., at 
“The 


Cantor Lecture 


DEATH. 


On the 25th ult., Jo#y Crayton Mewsury, of 55-56, Chancery-lane, 
and Spencer House, Ewell-road, Surbiton, fifth son of the late Simon 
Mewburn, J.P., of Acomb, Northumberland, aged sixty. 
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THE METROPOLITAN RAILWAYS. 


Tue position of the Metropolitan and Metropolitan 
District Railway is very peculiar, and claims careful 
consideration. Nothing analogous to it has hitherto 
existed in the railway world. A general statement of 
facts has already appeared in our pages. More detailed 
information we now propose to supply. It will be 
remembered that for many years—indeed, almost from 
the first—the state of the atmosphere in the tunnels has 
been the unpopular subject of popular denunciation. All 
has been done, perhaps, that can be done to mitigate the 
affliction of passengers by providing ventilating openings. 
The public might storm, but they had to take the 


9| tunnels as they found them or travel some other way. 


As soon, however, as electricity came to be recognised as a 
practical agent for the conveyance of passengers, the agita- 
tion was resumed ; and the directors were urged to give up 
steam locomotives and use electric motors in their place. 
Now to this there are certain grave objections, to which we 
shall refer more fully presently. Nothing wasdone. Next 
came the Central London Railway, best known, perhaps, 
as “The Twopenny Tube.” It has caused the metro- 

litan companies much harm, taking away passengers 
iterally by the million. Under the circumstances some- 
thing had to be done, and last year experiments were 
carried out at Earl’s Court, which proved what no one 
had doubted, namely, that it was quite possible to work 
trains by electricity on the Metropolitan Railway. The 
next step, of course, was to go to Parliament for the 
necessary powers to raise money and make the. change 
from steam to electricity. With these parliamentary 
proceedings, however, we have nothing.to do at 
resent. It is sufficient merely to mention them. 

efore anything could be done in Parliament it was 
necessary to have some definite scheme prepared. 
Accordingly tenders were asked for by Sir W. H. 
Preece and Mr. Parker, acting as consulting electrical 
engineers for the twocompanies. At this stage American 
electrical engineers interfered, and one firm announced 


very plainly that, cowte qui coute, it would get the con- 
tract for fitting out one line at least, if not two. At this 
juncture the scheme of the firm of Ganz, of Buda 
Pesth, was brought forward. It is stated, but we have 
no knowledge of with what truth, that the tender of 
Messrs. Ganz was much lower than that of any firm, 
English or American. Sir W. H. Preece and Mr. Parker 
went to Buda Pesth to see the Ganz system in operation. 
Two or three days before they s' we despatched a 
special commissioner with the same object, and we have 
published all the information about the Ganz system that 
was obtainable. Our readers will find itin our impressions 
for January 25th, February 1st, 8th, and 15th. Meanwhile, 
the American firm stated, and that very plainly, that if 
it could not get the contract in any other way, it 
would purchase the whole system of the two railways. 
It has not succeeded in doing this; but there appears 
to be no doubt that such a commanding interest has been 
purchased in the District Railway, in the open market, 


x | of course, that it seems certain that that line will be 


fitted up on the American system—if it be fitted at all— 
resembling in many respects that in use on the Central 
London Railway. The shareholders and directors of the 
Metropolitan Railway are, it is said, very angry; but, so 
far as can be seen, they are helpless. So much, for the 
moment, for the financial aspect of the question. 

We have now to consider the mechanical side of the 
problem, and the more carefully this is examined the less 
reason does there appear for regret that an American 
syndicate is likely to take the place of the suffering 
British shareholder. Both the railways, and particularly 
the District Railway, are out of repair, and require large 
sums to be spent upon them. The permanent way and 
the locomotives are in reasonably good condition, and 
that is all that can be said. The stations are filthy and 
inconvenient. Some of the rolling stock is a scandal to 
a city like London. Heavy structural repairs are im- 
peratively needed in many places, notably at Blackfriars 
Station. A rough estimate of the outlay on converting 
the system to electrical traction is £500,000. We shall 
not be surprised if the actual outlay is not far short of a 
million sterling. Whence is this money to come? and what 
is to be the return for it? If the American syndicate 
finds the capital, well and good; the metropolis may rest 
and be thankful. If not, we presume that it will be 
obtained by some form of borrowing. In the way stands 
the fact that the affairs of the two lines are financially 
complicated to the last degree, and for some reason not 
quite tangible it appears that the quoted price of the 
shares appears to be out of all proportion to the net earn- 
ings of the lines. We may let this pass, however, and 
take it for granted that all the money wanted will be ob- 
tained. How is a dividend to be earned ? 

Two statements are advanced. The one is that the 
cost of working the traffic will be much smaller if elec- 
tricity is used than it can be while steam is retained as 
the motive power. The second is that the service can 
he greatly accelerated, and the rolling stock, and the air 
of the tunnels so improved that an enormous accession 
of passengers will be secured. The first argument is 
entirely erroneous. It is mainly based on the theory 


isa- | that stationary engines generating power at central 


stations are much more economical than locomotives. 
The results of experience negative the idea that any 
serious economy can be secured in this way. Loco- 
motive engines can get on very well with less than 
4 lb. of good coal per horse per hour. Can it be proved 
that the engines in any electric power station are doing, 
on the whole, with less than 2 lb. per indicated horse- 
power per hour, the figures to be reached by dividing the 
whole annual bill for coal by the average power exerted 
by the main engines alone? Now the whole of the 
power of a steam locomotive is applied, less the allow- 
ance for friction, directly to the rails. But it would not 
be safe to assume that more than 50 per cent. of the 
indicated power developed in the power-house is avail- 
able for driving the trains by electricity. If this be the 
case, it is evident that the only saving possible will be in 
the smaller price paid for coal to be used with 
stationary boilers, and that cannot go a long way 
towards paying interest on half a million sterling or 
more. We have next to consider the question of 
more rapid service. Taking the average speed at 
17 miles an hour now, which is not far from the 
truth, it will be found that it is about the maximum 
that can be obtained. It is all a question of acceleration 
on leaving the stations. The locomotives are not suffici- 
ently powerful to start the trains more quickly than they 
do. With the electrical rolling stock there will be a 
distinct gain in this respect. That may be taken as 
certain ; but the speed between the stations will reach 
35 to 40 miles an hour, to which there can be no objec- 
tion. But all this is feasible only on a line worked ex-— 
clusively by electricity. When the trains follow one 
another quickly, as they must do to accommodate the 
demands of the public and coax traffic away from the 
streets and the ‘‘ Twopenny Tube,” their movements will 
be timed by the slowest train. It must be borne in mind 
that the traffic is very largely ‘‘ circular,” the trains running 
round and round, so to speak, in opposite directions on the 
so-called up and down lines. Now the slow trains will be 
the interlopers belonging to other companies which have 
running powers over the Metropolitan lines. These are 
the London and North-Western and the Great Western ; 
the Great Northern, the Midland, and the Metropolitan 
Extension also use the Metropolitan lines, but to a 
smaller extent. But the presence of a steam locomotive 
drawn train in the electrical chain will upset everything, 
and will limit the speed of the whole in the way we have 
indicated. Virtually this is the cruz of the position. Never 
yet hasit been found practicable to work a rapid service with 
steam and electricity on the same road. The objections 
to the intercalating of steam trains with electrical trains 
in the tunnels are too obvious, we think, to insist on 
them. It may be worth while, however, to point out 
that it is, for one thing, vain to attempt to procure a 
pure atmosphere in the tunnels if a considerable number 


*,” If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving Prompt a 
information of the fact to the Publisher, with the name of t Sica 


454 


THE ENGINEER 


May 8, 1901 


of steam engines is employed in hauling a portion of 
the traffic. 

It appears then to be certain that no satisfactory 
result can be obtained on the Metropolitan lines unless 
they are given over wholly and bodily to electricity. 
Yet we confess we are unable to see how this can 
done unless the London and North-Western and Great 
Western companies consent to give up their running 
powers. Even if they consented to this, a large section 
of the public would no doubt be dissatisfied. Yet we are 
unable to understand how these companies could sub- 
stitute electric for steam locomotives in working their 
traffic. But, furthermore, it must not be forgotten that 
the Metropolitan Company runs its trains over many 
miles of extra - mural line, as, for example, to 
Ealing. How are these Outer Circle trains to be 
worked ? The only solution of the difficulty presented 
by these lines is, change of trains, with all its incon- 
veniences, at such stations as Bayswater; or, alterna- 
tively, the use of electric locomotives to haul the existing 
coaches on the subterranean sections of the line. From 
whatever point of view we regard it, the whole subject is 
fraught with enormous difficulties ; and the only persons 
likely to benefit by the change will be those who make 
use of the line. That the money expended on the intro- 
duction of electrical traction can be made to pay a 
dividend is impossible unless it be made a first charge, 
taking precedence of all other charges of any kind; and 
we very much doubt that Parliament would sanction any 
scheme of that kind in the face of the strong opposition 
which it is certain to evoke. If the American syndicate 
wish to secure their ends, they will have to do a great 
dea] more than buy up shares in the open market. And 
it is not improbable that they will find, when they come 
to strike a balance, that they would, on the whole, have 
been wise to let the District Railway severely alone. 
Even as an advertisement, fitting it out may not be a 
game worth the candle. 


ECONOMY, 


Economy is that management which expends to advan- 
tage and incurs no waste. It is the science of getting the 
most and the best out of every person and thing; the 
skill of working the man machine or the metal machine 
at its highest efficiency. It is the particular attribute of 
engineers. It has only one measure—money. If we 
economise power, skill, or intelligence, we count our 
savings in money. If no money is saved no economy is 
effected. Improvement is a pseudonym for economy. 
If we hear that an engineer has improved his works or 
his engines, we know that he means to get a greater return 
for his wages or his coal bill than he did before. 
Economy does not lie on the surface ; it is not so easily 
discovered as it is frequently thought to be. Asa rule 
it is subject to mathematics, but not invariably. When 
the unknowns are numerous, experience and that peculiar 
instinct which characterises engineers above all other men 
are the only guides. Yet in many cases a pencil and the 
bacx of an envelope are sufficient reagents for analysing 
it. In the process a fundamental principle must be held 
in mind. Probe deep. All economy is a compromise, 
on that account it is elusive. We cannot be sure of its 
capture until we have made repeated tests. We have so 
much money to spend, but it has to be distributed over 
a number of things. We have to purchase space and 
power, and minus-time. The problem is so to apportion 
them that our money is multiplied. If we decide to 
halve the time taken to do a particular piece of work we 
must double the power or the space or add to both. If 
rent is high it will not pay to double the space ; if fuel is 
dear we shall lose by doubling the power; and so we 
come to the point where the minus-time has reached its 
maximum. As a rule minus-time, that is time saved, 

‘the essential sought. Speed of output is the great 
thing now-a-days, but economy of space, especially in 
restricted areas, becomes an important element. In a 
big city the works owner has to decide whether he shall 
face the inconvenience, loss of time, and great expense of 
having three or four stories, or whether it will pay him 
better to rent more land and economise time and con- 
venience. In the matter of power he has a similar pro- 
blem before him. 

Suppose, for example, that having studied a text-book 
and a few catalogues, he is impressed by the idea that 
one horse-power can be obtained for less if he uses a 
condenser than if he exhausts into the atmosphere, does 
it follow that he is wise to adopt it ? That depends 
on a large number of circumstances. In the first place, 
it may be assumed that he has only a definite sum of 
money to spend. Then he has to consider not only 
what interest he will save by spending that sum on a 
condenser, but if he could get more either directly or 
indirectly by purchasing a couple of machine tools, or a 
crane, or by increasing the salary of his staff, or in the 
hundred other directions in which it might be used. 
Furthermore, in whatever direction he spends it he 
must be sure that the percentage return is higher than 
he could get by placing it in Consols or any other 
thoroughly safe investment. To settle these points he 
requires mathematics and experience. 

It is very evident that there are numerous expenses 
which must be incurred for which there is absolutely no 
direct return. The painting of shops, their general tidi- 
ness, their lighting, heating, and ventilating, the repair of 
benches and floors, the re-glazing of windows, and so on, 
cannot be credited with any direct repayment; whilst the 
upkeep of machinery, the increase in the number of fore- 
men and managers, contributions to workmen’s institutes, 
are as necessary as a generous outlay on lubricants, but 
render no more evident returns. Experience alone can 
help the engineer to value such things. So with finish 
and fit. If itis not essential to give parts of an engine or a 

machine a high finish, or to make them an accurate fit, 
is it worth doing? That is a problem with which the 
engineer is frequently confronted. There is only one 


or reduced clearance. Where fuel is cheap the best 
looking engine is purchased. There is fashion in 
these things. A few years ago an engine was not 
considered smart unless it was lagged with cedar or 


be | mahogany; now nothing is accepted but Russian iron, 


and the purchasers are willing to pay a high price for 
that commodity. On the other hand, if we turn 
to agricultural machinery, finish is out of place. 
Cheapness is absolutely essential, and brilliant painting 
in a particular style to suit the market takes the place 
of polish. It would be safe to conclude that a superior 
reaping and binding machine, painted a dull grey, 
would sell far less well—if it sold at all—than a 
machine finished in blue and vermilion, in the accepted 
style. In matters of this sort style is a valuable invest- 
ment, which returns its 5 or 7 per cent., and is to be 
more considered than quality or efficiency. This is parti- 
cularly the case with foreign uneducated markets, to which 
gaudiness and cheapness strongly appeal. Unessential fit 
comes under another set of influences. It is the un- 
sought consequence of modern methods. A modern 
machine tool maker finds it easier to make 500 articles 
all precisely the same in dimensions than to produce 
slight differences, and consequently parts with which 
the necessity for exactness does not exist are, never- 
theless, true to the standards. There is, therefore, un- 
questionable economy in a great many instances in work- 
ing exactly to dimensions, even where the case does not 
demand it. Such instances as these show what wide 
issues are opened by the study of economy in the design 
of engines and machines, the economist has to face 
equally intricate problems. There is always a point 
where the pursuit of a single ideal becomes too costly. 
The man of judgment knows where to stop. In all our 
heat engines theoretically we should do well to work 
down to atmospheric temperature: actually it is more 
economical to throw heat away, to waste it, after a certain 
stage of expansion has been reached, because the cost of 
mechanical arrangements to use up the last part of the 
heat diagram would be greater than the value of the heat 
saved. In the locomotive and in small marine engines 
the exhaust is far more valuable when employed for 
maintaining a draught than the extra 10 or 15 per cent. 
of power which would be gained by the use of a con- 
denser. The same principle holds with regard to brains. 
If a man devoted too much time to the search for perfec- 
tion, a competitor with a sufficiently good design steps in 
before him and supplies the customer. Few men have 
the time and the means to woo great ideals. As we have 
said above, time is the controller now-a-days. The 
maker who gets in first generally wins. But there is, of 
course, a limit to that again. The mean has to be struck 
between time and excellence. It would be easy to 
multiply cases, but enough has been said to show how 
thorny is the path of the economist. Let us conclude 
with Mr. Carter's law; there is food for thought in it :— 
“The most economical design in any case is that in 
which the annual interest on the cost of any small 
improvement in the efficiency of the plant is equal to 
the annual saving of expenses which would result from 
that improvement being adopted.” 


PATENT LAW REFORM. 


At the Society of Arts on the 24th ult. Mr. Alexander 
Siemens: read a paper on ‘“‘ Patent Law Reform.” This 
paper evoked perhaps more than the usual amount of 
adverse criticism, those who took part in the discussion 
which followed it being practically unanimous in their 
expression of opinion against some of the proposals it 
contained. Mr. Siemens made it known that he spoke 
from the point of view of the manufacturer. We 
venture to think that all manufacturers would by no 
means agree with everything he said. However, the 
paper was in some respects excellent, perhaps not least 
because it called forth an admirable discussion in which 
many most competent to form a judgment on the question 
took part. It is not our purpose to discuss the whole paper. 
The subject isfar too large. We shall merely draw atten- 
tion to one of its proposals. Mr. Siemens suggested 
that, with the object of diminishing the number of useless 
patents and of preventing patentees from delaying the 
introduction of the patented manufacture, it should not 
be possible to keep up a patent for more than four years 
unless it had been worked for more than one year ona 
commercial scale before the fifth year’s tax became due. 
Such a rule, he thought, would be beneficial in man 
ways, particularly in rendering blocking patents well re | 
impossible. It would also tend to prevent speculators 
from blackmailing the public. 

In the discussion this suggestion met with a great deal 
of opposition. There was hardly a speaker who did not 
condemn it. It was pointed out that in the case of 
Watt’s steam engine and Lister’s—Lord Masham’s— 
inventions of wool and silk combing and velvet weaving, 
fortunes were spent and years wasted before the inven- 
tions were commercially adopted. In more recent times, 
it was eight years after the patent was applied for that 
the Hopkinson three- wire system was adopted at 
all, and ten years before the Parson’s turbine was 
used commercially. Did Mr. Siemens, it was asked, 
seriously contend that all those inventors should 
be deprived of their inventions, or did he urge that 
this country would have been benefited had these 
inventions been stifled at their birth. It was further 
pointed out that to get his idea properly worked 
out, the inventor might have to go to a powerful manu- 
facturer and say that if. he would work the patent a 
licence would be granted to him on most favourable terms. 
Then the poor inventor was lost, for, though he saved 
his patent from extinction in this way, if his invention 
proved successful, then any other manufacturer—accord- 
ing to Mr. Siemens’ proposal—who wished also to work 
it, was to get a licence on the same terms as that made 
to the first licensee. The original idea on which patent 


cases polish is more valuable than a sharp cut-off 


whole would benefit by the introduction of new 
manufactures. One speaker went so far as to Say 
that Mr. Siemens’ proposition, so far from encour. 
aging the introduction of new manufactures, would 
have an entirely opposite effect, in many cases killin 

them altogether. The chairman, the Lord Chief Jys. 
tice—a man eminently fitted to ~~ a valuable opinion 
on the subject—said that he joined in the chorus of dis. 
approbation of Mr. Siemens’ proposal, and showed that it 
was quite common to find most meritorious inventions 
not worked commercially till the period of protection had 
nearly run out. So meritorious were some of these 
inventions, that their terms had been extended by the 
Crown, so that the inventors, who had not succeeded in 
getting them worked before, might have a chance of re. 
couping themselves for the time, trouble, and money they 
had expended upon them. 

We are entirely at one with the various speakers on 
this point. The man most likely to know in the majority 
of cases whether the invention is fit to be put into 
operation and the goods made and sold, is the inventor 
himself. As a rule he is only too willing to work his in. 
vention. There may, of course, be occasions when 
patents are taken out simply for the purpose of blocking 
trade, but in our opinion these are in the very great 
minority. Moreover, applications for them would not 
be stopped by a compulsory time limit. In a large 
number of instances an inventor gets the germ of an idea 
and at once patents it with a view to guarding himself, 
That germ may want five or, perhaps, ten years, or even 
longer to develope fruit—to become a commercial success, 
In the course of his labours the inventor may possibly 
make other discoveries which may vastly improve his 
original “idea. These discoveries he also patents, and 
thereby swells the revenue. And why should his first 
patent—that on which hang those which follow—be 
meanwhile taken away from him, so to speak, simply be- 
cause it has not been commercially worked? We cer- 
tainly do not agree with Mr. Siemens that the fact of an 
invention not being taken up is, in itself, proof of its 
want of merit. The instances quoted by the speakers 
of useful inventions not being worked till long years 
after they were patented, might be greatly enlarged. 
Besides those we have mentioned Lord Alverstone 
remarked that he could produce more than one speci- 
fication of the author’s own uncle—who came to 
England because of the protection afforded to invention 
by the British patent Jaws—which were not worked for 
much more than three years after they were taken out. 
The late Sir William Siemens had very strong views 
on the working of inventions, holding that if they are not 
firmly handled they rarely have any valuable results. On 
this point we are able to quote Herr Julius von Schiitz, 
of Berlin, from a report made on compulsory working of 
patents to the International Association for the Protec- 
tion of Industrial Property, of which he is treasurer. He 
says that Sir William, when speaking one day on the 
subject, expressed himself as follows:—‘* If I found an 
invention in the gutter, I would rather give it to a man 
than to the public; for in that case it would be entirely 
lost.’ And yet to annul a patent is simply to give the 
invention to the public. Another eminent authority 
says :—‘ The effect of annulling a patent is usually to 
prevent the introduction of a new industry; for no one 
without the protection of a patent is willing to incur the 
almost certain loss of dking the first steps.’ Mr. 
Siemens said that the idea he wished to emphasise was 
that the man who worked—the manufacturer—was he 
who ought to be supported, and not the man who went 
about with stray ideas, without knowing what he was 
really offering. We do not entirely agree. Let the 
manufacturer be supported by all means, but not at the 
cost of despoiling the inventor. Mr. Siemens, as being 
connected with a large and rich company, can well afford 
to say, “‘ If an invention be not worked within four years, 
then it shall become invalid.” But would this be fair to 
the poor inventor working alone ? 


A QUESTION OF CARRIAGE. 


A MATTER of wide interest to municipal authorities, and to 
manufacturers engaged in the heavy trades, is at present 
exercising Sheffield people, and flooding the correspondence 
columns of the Sheffield Daily Telegraph. Moorwood, Sons, 
and Co., of the Harleston Works, Sheffield, devote special 
attention to the production of immense castings. One of 
these castings, weighing 68 tons, was recently removed from 
Harleston Works to Bridgehouses Station by a circuitous 
route, the weight being too heavy to permit of it being taken 
by the accustomed way. The casting required three traction 
engines to draw it, and considerable damage was done to the 
road, for which the company paid the Highway Committee 
£100 by way of compensation. This payment is the crux of 
the whole question. If Morwood and Co. have to pay 
£100 every time they remove a big casting, one of two things 
is quite clear, viz., either the buyer must pay that £100, or 
the company cannot continue to make castings at a profit. 
It is most unlikely that buyers will pay anything of the kind, 
and should damage to the highway be unavoidable, the only 
alternative therefore left will be for the firm to cease 
making castings. Their workmen see this, and ata meeting 
attended by some 350 of them, severely censured the Corpora- 
tion, declaring that the damage had been magnified, and 
tabling the demand that in a district like Brightside, 
where the heavy trades are carried on, the roads ought to 
be strong enough to bear any weight of traffic. As for 
the first contention of the workmen—that the damage 
has been magnified—the evidence seems the other way 
about. The chairman of the Highway Committee states 
that the damage was fully £250, that the Highway Committee 
made no claim whatever, but that Messrs. Moorwood, after 
sending their own inspectors to examine the road, made 4 
voluntary offer of £100. The chairman, however, points out 
that however well the roads in Brightside may be constructed 
with a special view to heavy traffic, a casting weighing 68 tons, 
and drawn by three traction engines, isobviously something out 
of the ordinary run even of heavy Sheffield manufactures. 


the Highway Committee suggested that, by friendly arrange- 


safe reply. It depends upon the market. -In some 


monopolies were granted was that the country as a 


ment with some neighbouring firm, a railway siding might 


He tells us, further, that before the casting was removed _ 


( 
t 
I 
I 
C 
t 
i 
| 
t 
t 
t 
t 
I 
I 
I 
0 
i 
t 
& 
it 
P 
fi 
re 
0 
u 
b 
i 
fo 
th 
at 
F 
M 
| 
vi 
of 
m 
M 
Cc 
fu 
sy 
of 
m 
je 
po 
Ir 
m 
we 
es 
as 
ex 
pai 
E 
N 
sci 
Wh 
nc 


May 3, 1901 


THE ENGINEER 


455 


ached, so as to avoid travelling over much of 
yon It was further suggested that the casting 
prs ht have been placed on a vehicle run on temporary 
ue ks, with a view to distributing the weight over a 
— surface. There is a further consideration to be 
forne in mind. It is this—the surface damage does not 
xhaust the consequences. There are tramway rails, sewers, 
: electric, and water mains, all liable to be crushed or 


Featured, and in these instances the damage may not 
reveal itself for some time, The question, it will be seen, 


s several nice points. First, it seems reason- 


involve 
rovide roads strong 


that the municipality should 


- h to bear the manufactures which have to be con- 
= over them. It is equally reasonable, however, that the 


ration should look to the interests of the ratepayers as 
ole, and take precautions to prevent not merely 
surface damage, but the crushing of the water and other 
mains underneath. The most satisfactory arrangement 
would, no doubt, be one of the two courses suggested by 
the Highway Committee—to come to terms with some 
neighbouring company with a siding on the line, or for easy 
conveyance to the station. Messrs. Moorwood are not the 
only company who have had difficulties in removing their 
huge productions. William Jessop and Sons, Limited, 
with their enormous spur wheels, rims, and other specialities, 
usually selected a Sunday for conveyance by rail to the 
port of delivery. All traffic is then cleared for the pur- 

: and yet it has occurred occasionally that these pon- 
derous manufactures have shaved away the side of a station, 
or brought down part of a railway bridge. 


Corpo 
a wh 


FRENCH SUBMARINE BOATS, 


La Marine Frangaise, one of the leading organs of the 
modern school, discusses at some length in its last number 
the present position of the question of submarine boats in 
France, and special reference is made to the probable tactics 
to be pursued by them in the light of the experiments which 
have been carried out hitherto. ‘“ Experiments have shown 
that the submarine boat, when it approaches, unsubmerged, 
an ironclad, can never be seen at a greater distance than 
1700 metres, and even then only when the water is quite 
clear and the sea smooth. If the surface of the water is only 
slightly ruffled, then the submarine boat can get still nearer 
to the enemy without having to fear that it will either be 
seen or fired upon with success.” The principles of making 
an attack are treated under two heads: Firstly, with regard 
to a motionless object, that is, a vessel at anchor. ‘Moving 
on the surface of the water, the submarine boat, having thus 
the enemy in sight, approaches him to within about 1300 
metres. Then, after having taken due note of its course, 
and having compared it with the compass, the boat is sub- 
merged. ‘The distance still to be traversed is too great to 
admit of the boat remaining under water until it has 
discharged its shot, and it is, moreover, necessary that 
the boat should come to the surface in order to take stock of 
its course and nearness to the foe. This should take place 
within the range of vision at a distance of from 700 to 800 
metres. Nevertheless this is not considered to be dangerous, 
because the enemy is ignorant of the course being taken by 
the submarine boat, nor can he devote all his attention to 
keeping an equally sbarp look out on the entire surface of 
the water. Moreover, one moment is sufficient for the sub- 
marine boat to ascertain its whereabouts,” Having taken 
this look round, the boat is again submerged, discharges its 
torpedo at a distance of 200 to 2&0 metres, and goes on its way. 
In the second place, an attack on a moving object is much 
more complicated when carried out on the same principles. 
If the submarine boat at the time of submersion catches sight 
of the enemy, it knows full well that the latter is under way. 
The attacking boat must then go through the following 
reckoning :—*‘After submersion I shall need so many minutes 
in order to get within 200 or 300 metres of the enemy, who, 
according to my estimate, is going at ten knots an hour; 
thus he must traverse a certain distance while I am 
approaching him, and I must direct my course towards 
the limit of that distance, and not towards the ship 
itself.” It is of itself a difficult task to make for a supposed 
point, and in such cases the old saying will as a rule hold 
good, that the unexpected generally happens. It is clearly 
obvious that all estimates formed by the submarine boat are 
futile if the enemy happens to alter either his course or his 
rate of speed, for then the contemplated attack will fail of its 
object. This unfavourable aspect of the submarine boat can 
be removed only if it can succeed in increasing its rate of 
speed very considerably, so that it can quickly correct a 
manceuvre that has failed from the reasons shown above. 
On the other hand, our contemporary holds that the sub- 
marine boat has a chance of making a successful attack upon 
ships which are shut up in a blockaded harbour, and also 
upon such vessels as are lying at anchor outside the line of 
blockade, and such activity on the part of submarine boats 
in the naval warfare of the future would be the sole reason 
for regarding them as a new and important factor in view of 
their present capabilities. What measure of success will 
attend the projected invasion of England by a flotilla of 400 
French submarine boats must remain in the womb of time. 
Meanwhile, Qu’ils viennent tous. 


MR. MORGAN AND THE LEYLAND LINE, 


Not long ago we told our readers that Europe had to com- 
pete not with the American traders, but with a very few indi- 
viduals. Events have confirmed and enforced the accuracy 
of that statement. The formation of the Steel Trust is 
matter of history, and now it is announced that Mr. Pierpont 
Morgan has bought all the ordinary shares in the Leyland 
Company, paying £14 10s. per share for the £10 shares. A 
further ‘purchase of preference shares gives the Morgan 
syndicate a dominant interest, and the Leyland Line, with 
sixty-five ships of 321,000 gross tons, representing a capital 
of £3,300,000, virtually passes into American hands. The 
‘merits of the case have been fully discussed in the pages of 
our daily contemporaries, and we need say little on the sub- 
ject at this moment. The prominent fact, no doubt, is the 
Policy of Mr. Morgan. Last week we referred to the Sydney 
Ironworks, Nova Scotia, at some length. The latest infor- 
mation available is that the Morgan syndicate has bought 
Works in order to forestall the British capitalists, and to 
escape the British tariff on foreign iron, which is suggested 
as a Lr igaery f of the near future. The works are to be 
extended. It is said that the purchase of the Leyland Line is 
part of Mr. Morgan’s plan for conveying the output to 
England. The position is one without any historic parallel. 

othing like it has been contemplated by any writer on the 
Science of political economy. There is no apparent reason 
why Mr. Morgan should not make further acquisitions; 
ndeed, if rumour is to be believed, he intends to obtain con- 


trol of more than one branch of trade on the Continent. The 
strength of the Trust movement is also its future danger. It 
is a one-man movement. No doubt Mr. Morgan is backed 
up and helped by men scarcely less able than he is, yet it is 
obvious enough that, Atlas-like, he carries a world on his own 
shoulders, and his collapse would mean ruin to thousands of 
shareholders. The purchase of the Leyland Line has so far 
been regarded with equanimity in shipping circles. The 
affairs of the company have been reasonably prosperous, but 
there has not been a very large margin, and 7 per cent. or so 
in good times is none too reassuring ; probably the share- 
holders will in the long run find that they have had the best 
of the transaction. Mr. Morgan appears to be disposed to 
play the part of Napoleon, and conquer the world. Whether 
the career of the great financier has a more solid basis for 
permanent success than that of the Emperor remains to be 
seen. For the present Mr. Pierpont Morgan is a power in 
the commercial and manufacturing world, whose aztions 
deserve to be watched with interest. 


THE STEAM ENGINE AND BOTLERS BILL. 


On Wednesday, in the House of Commons, Mr. Jacoby 
moved the second reading of the Steam Engine and Boilers 
Bill, which proposes to enact as its principal provision that 
before persons can be entrusted with the charge of boilers or 
engines they must pass an examination under the direction 
of the Home Secretary. From the operation of the Bill 
several classes of boilers and engines are excluded. Our 
readers will remember that this is really a very old Bill 
which has been before Parliament in slightly modified forms 
many times. It is mainly intended to apply to winding 
engine men in collieries. Mr. Jacoby explained that the 
present Bill followed the recommendation of the Select 
Committee of 1895, and proposed to grant certificates to 
persons in charge of boilers and engines, but it did not apply 
to any boiler or engine used by a railway company, or used 
exclusively for domestic or agricultural purposes, or on board 
a steamship having a certificate from the Board of Trade, or 
to any road traction engine or steam roller. The proposed 
Bill was discussed at some length, but the arguments for and 
against it followed well-known lines. In the end Mr. 
Collings, speaking for the Government, consented to the Bill 
being read a second time. He pointed out, however, that in 
its present form the Bill covered far more ground than its 
promoters realised. It took in, with certain exceptions, all 
the engines and boilers of the United Kingdom, amounting 
probably to 200,000, that would require certificated men to the 
number of 300,000, who would constitute a privileged class. 
The Bill departed from the principle on which Parliament 
had hitherto acted, that principle being to cast the whole 
responsibility on the steam user or the owner. He thought 
himself that that was a very sound principle. A clause in 
the new Factory Bill being introduced this year would, he 
considered, meet this case. After a little further discussion 
it was decided that the Bill should be read a second time and 
referred to a Select Committee. 


ONE HUNDRED AND TWENTY MILES AN HOUR. 


In our issue for March 1st we dealt at some length, it will 
be remembered, with a scheme for the construction of an 
electric railway to unite Berlin and Hamburgh. The some- 
what meagre information available was supplied by the 
Berlin correspondent of the Standard. On Wednesday last 
a second communication from that gentleman appeared, 
from which we learn that the report of the Committee of 
Investigation has been published. According to this the 
permanent way of the Military Railway between Berlin and 
Zossem, where the experiments will be made, with the 
assent of the military authorities, is being carefully inspected 
and strengthened where necessary. The train will be worked 
by a three-phase current of from 10,000 volts to 12,000 volts, 
which will be transmitted to it by three overhead copper 
wires. The transformers for letting down the pressure will 
be carried by the locomotive. The motive power will be 
supplied by the Berlin Electric Works on the Upper Spree. 
The two motor coaches to be used will be fitted out with the 
necessary apparatus, and accommodate from forty to fifty 
persons, each coach being supplied with four motors capable 
of furnishing from 1100 to 3000 horse-power, and the other 
necessary apparatus. Each coach will be about 22 metres 
long, weigh about 90 tons, and be carried on two six-wheel 
bogies. The experiments will probably be made in the 
course of the summer. This experiment, if properly carried 
out, ought to have very important results ; several questions 
will be settled, ——— whether it is or is not possible to 
work safely, and at the same time with commercial success, 
at 100 to 120 miles an hour. 


LABOUR TROUBLES. 


At Hartlepool, on Saturday, a complete stoppage of the 
building trade was brought about by a strike of bricklayers 


and plasterers, who met the demand of the masters for 1d. 
decrease per hour with an application for $d. per houradvance. 
Several hundred men are affected. 

The Albion steel workers’ strike at Briton Ferry is exciting 
great interest. On Saturday a letter from the manager was 
read at a crowded meeting, to the effect that if opposition to 
the engine drivers be withdrawn the men could resume work 
on old conditions, providing an adjustment of wages was 
matured in one month. At the close of the meeting a refusal 
was agreed upon, and all trade unions requested to support 
the men. 

The Merthyr and Dowlais painters and the Swansea 
decorators are agitating for an advance of 3d. per hour in their 
wages. The Swansea men’s notice runs out in a week, and a 
strike is threatened in several quarters. 

Indignation is being expressed by railwaymen in the 
north-eastern division at the dismissal of six of their fellow- 
workers by the London and North-Western Railway Com- 
pany. It is alleged that the company’s action was in con- 
sequence of the six men being subpmnaed for the defence in 
the recent libel case of Linaker v. Railway Review. 

The South Wales railwaymen had a private meeting at 
Cardiff on Sunday, addressed by Mr. Bell, M.P. The subject 
commented upon was the retention of the seventy imported 
men by the Taff Vale management, &c. The same day a 
large meeting of Taff Vale men was held in Pontypridd, when 
information was studiously concealed from the Press. We 
learn, however, that prominent railwaymen regarded the 
situation as grave, and that the refusal to dismiss the im- 
ported men, and to carry out the conciliation scheme, must 
lead toa rupture. This time, rumour says, a strike will be 


organised in such a way as to give the men the best chance of 
winning. 


The steel smelters of South Wales, belonging to the Steel 
Smelters’ Association, having refused to give plenary powers 
to their representatives to discuss the proposed reduction of 
wages, the Masters’ Association have, on their part, decided 
not to adopt precipitate “action to enforce 15 per cent. reduc- 
tion, but to make further efforts t> secure an amicable 
arrangement of wages. 

The anthracite colliers of the Western district of South 
Wales, who maintain that they will have to suffer more than 
the other Welsh colliers from the coal tax, had a meeting in 
Swansea on Saturday, and vigorously denounced the tax. It 
would operate, they urged, more unfairly against anthracite 
than other coal, owing to its low price and the large quantity 
sent to the Continent. The meeting represented 8000 men. 
A memorial to the Chancellor was adopted, and a stop-work 
day, at least, agreed to. 

Information has been received from Genoa, Milan, Turin, 
and other quarters where large regular consignments of 
Cardiff coal are being made, that any attempt to levy the tax 
upon them will be resisted by the merchants. 

The Dowlais district of the South Wales Federation met on 
Saturday, and arranged a meeting on Monday, when work 
would be stopped, and resolutions adopted in opposition to 
the tax at a mass meeting on Monday. 

Great mass meetings of the Plymouth, Merthyr, and 
Cyfarthfa miners were held on Monday, and addresses of a 
strongly denunciatory character to the coal tax were given, 
the prevailing opinion being that whatever steps were now 
taken by the Government, the result eventually would be to 
the detriment of the colliers. 

Mr. John Wilson, M.P. for Mid-Durham, addressed a large 
meeting of colliers at Durham on Saturday against the tax, 
and said that if at the next interview with the Chancellor a 
similar answer was given to that at the previous meeting, all 
pits in the country would for certainty be stopped. 

Lord Durham, in a letter to the Liberal Federation for 
Northumberland and Durham, stated that the Government 
could not have devised any form of taxation more calculated 
to affect injuriously all the inhabitants of the two northern 
counties. Sir James Joicey, Sir Christopher Furness, and 
Mr. Storey spoke against the impost, and regarded it as 
telling against those least able to bear it—the working men. 

At Hetton on Saturday 30,000 miners were represented in 
a meeting at which strong opposition to the tax was decided 


upon. 

PThe General Federation of Trade Unions issues a state- 
ment last week, giving a full account of the Penrhyn Quarry 
dispute, and commenting upon the course taken by the 
management. The Union now “leaves the matter in the 
hands of the British public.” 

The labour difficulty amongst the Bradford branch of the 
Amalgamated Society of Joiners has taken a peculiar turn. 
Since notice was received of a reduction of wages they have 
started a workshop of their own. Work is promised to be 
conducted on business lines—“ a fair field and no favour.” 

The Swansea builders’ labourers gave notice some time ago 
of a demand in connection with working rules, and an 
advance in wages, and their notice is now matured and action 
is expected. The demand is one halfpenny advance, and 
400 men are affected. 

The North Blaina colliers threaten a stoppage. At a 
monthly meeting on Saturday, it was resolved that unless 
something definite is done during the month to end the 
dispute, power will be sought from the executive to enable 
the workmen to give notice. 

The workmen at Celynen Colliery, Abercarn, have passed 
a resolution asking that contracting shall be abolished. 

Several house collieries in the Garw Valley have been 
stopped this week. 

In the Swansea district labour troubles amongst the 
colliers continue. On Tuesday a section of the men 
employed at the Velinfran Pit, Llansamlet, received twenty- 
four hours’ notice to stop, and have since been out. At the 
Llanerch Colliery notices expired on Saturday. The men 
have offered to concede 10 per cent. off the gross earnings, 
but the management states that 30 per cent. must be con- 
ceded if the concern is to be kept going. 

At the Powell Duffryn pits the men decided not to resume 
work on Tuesday, in consequence of the legal proceedings 
which were being taken by the company against the general 
secretary, Rhymney Valley Association, relative to a “ show 
card” rider. Fortunately, at the last moment, it was stated 
that the summonses had been adjourned, and work was fully 
resumed. 

At Stockport the railway trouble has reached a crisis, and 
failing what they deem a satisfactory reply this week to the 
demand that the dismissed employés shall be reinstated 
immediately, the whole of the unionists on the London and 
North-Western system will come out on strike. The men 
are determined, and openly threaten to “‘ paralyse the whole 
of the railway systems in England.” Over 40,000 men are 
employed on the London and North-Western system, 50 per 
cent. of whom are members of the Amalgamated Society. 
The directors maintain that the engine drivers were not 
dismissed on account of giving evidence in the libel case, but 
because they had no further need for their services. 

The Lancashire cotton operatives have balloted on a 
question of ceasing work at twelve instead of one o’clock on 
Saturdays, and decided in favour of the former. An alter- 
native scheme is now put forward to work ten and a-half 
instead of ten hours on other days, and abolish Saturday 
labour altogether. This appears to find favour with employers 
and workers. 

Meetings amongst the colliers have been numerous in 
North of England and Welsh districts this week in opposition 
to the coal tax. Deputations from all districts have had a 
lengthy interview with the Chancellor, who admits that he 
has been more impressed by the statements of the working 
men than by the coalowners, but reserves his conclusions. 
Mr. Abraham, M.P. (“‘ Mabon”), who has been with the work- 
ing-men deputation, openly stated at close of interview that 
two days after the coal tax is passed there will not be a pit 
open in Wales. 

Thirty of the 120 men employed at the signal fitting 
department of the Great Eastern Railway have received their 
notices, for which they can assign no reason. 

The Swansea masons’ labourers having been refused the 
advance demanded, came out on strike Tuesday, and the 
painters being similarly unsuccessful, are now on strike. 

The Blaenavon colliers went out on strike Tuesday evening, 
and up to the present the blast furnacemen refuse all 
amicable arrangements. 

The Dowlais colliers have agreed to give one shilling per 
head per month towards the Clydach strikers. 

At Treherbert one of the Ynysfew veins was stopped on 
Wednesday, and 200 men paid off. 


The Glamorgan Gilfach dispute has been settled. 
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RIVER STEAMER, 


GENERAL PANDO 


COCHRAN AND CO., LIMITED, ANNAN, BUILDERS AND ENGINEERS 


RIVER STEAMER, GENERAL PANDO. 


WE illustrate on this page a large stern-wheel steamer, 
recently completed by Cochran and Co., Limited, Annan, 
for service on the river Amazon and its tributaries. 
The General Pando has been built to the order of Avelino, 
Aramayo, and Co., of London, from designs and under the 
superintendence of Sir E. J. Reed, K.C.B., M.P., for the 
Bolivian Government. She is 129ft. overall, 22ft. beam, and 
4ft. deep, and is of the usual stern-wheel type; the engines 


dining table is placed, arranged with cane seats and a punkah 
overhead to provide a draught. The large deck-house contains 
the cabins of the commissioner, chief and second engineer, 
secretary’s cabin, three spare cabins, a library and chrono- 
meter-room, private bath-room for the use of the com- 
missioner and chief engineer. All these cabins are fitted in 
the usual manner for hot climates, all the internal fittings 
being of best finished mahogany. A supply of cool air is pro- 
vided in the cabins by a small fan, the air being carried in a 


steel trunk and sliding louvres fitted for regulating the 


and boiler are placed at the extreme ends of the vessel, the | draught. 


= 


STERN-WHEEL STEAMER FOR THE AMAZON 


strains on the hull being borne by a system of king-posts and 
tie rods. The hull, which is of galvanised steel and arranged 
in eight sections, is specially strengthened to avoid all risk of 
damage in case of striking against any submerged obstacles 
in the rivers. On the main deck, which is of teak, amidships 
there ate two steel deck-houses. That on the port side con- 
tains a lavatory and shower bath for the officers of the ship, 
also the mess-room and pantry. In the starboard house 
there is a lavatory and shower bath for the crew, a lamp and 
general store-room. Sleeping accommodation is provided for 
the crew by hammocks slung from rods fastened to the 
under side of upper deck. 

Forward of the two deck-houses are the galleys and 
refrigerator. The former are two in number, one for 
Europeans and another for natives. The European galley 
has a lift fitted alongside it to convey the food to the upper 
deck. The refrigerating engine is placed on deck, and the 
cold chamber is in the hull of the ship; it is worked on the 
Linde system, and is of ample size to always ensure a 
sufficiency of fresh food. At the bow a steam windlass is 
fitted for raising the ship’s anchors. The upper deck extends 
from the stern-wall bulkhead to the fore end of the boilers, 
and on it the principal accommodation is provided in teak 
deck-houses. The small house attached to the stern-wall 
bulkhead contains a lavatory and shower and pantry. In 
the space between this house and the main cabins the 


A light sun deck is fitted over the upper deck, and on the 
forward end is a teak house containing the steering wheel, 
compass and binnacle, telegraph and speaking tube to the 
engineer. In the same house there are the cabins of the 
captain, pilot, and mate. The after-part of the sun deck is 
in two parts, and there is a perforated pipe running fore and 
aft between the two, which is used for spraying water over 
the bottom sun deck, the rapid evaporation of which keeps 
the cabins and upper deck cool in the hot climate. 

Theengines, which are situated at the extreme aft end of 
the vessel, are of the horizontal compound-surface condensing 
type, with cylinders 15in. and 32in., by 4ft. stroke. The con- 
denser and pumps are worked by a separate engine, and are 
placed just forward of the main engines. 

The boilers, which are two in number, of the locomotive 
type, are 4ft. 8in. diameter, by 13ft. long, and are worked at 
a pressure of 180 1b. per squareinch. Forced draught is pro- 
vided by a small fan fitted at the fore end of the stokehold. 

The trials of the vessel, which were held in the latter part 
of February, were very successful, the ship averaging a speed 
of over 12 miles an hour on a mean of six runs on the 
measured half mile on the Solway Firth, the weather con- 
ditions being very favourable. The engines during the whole 
trial, which lasted about three hours, worked without a 
hitch, and gave every satisfaction both to the contractors 
and Mr. Forbes, the representative of Sir E. J. Reed. 


DOCKYARD NOTES. 


Tue figurehead in the British Navy is rather like the dod 
and gilded bow-scrolls were long ago abolished for new shin’ 
—a return to essentially British custom, for figureheads and 
the like were always a foreign notion. We copied jt at 
times, and poets and novelists built incorrect romances round 
these ornaments, but they were never British. In Americ 
however, the cult of the figurehead has just received Po 
impulse, and one made of iron has been fitted to the 
Cincinnati—a young lady in wings holding the characteristi, 
American eagle. A good deal has been said about the 
originality of this idea, and America has been hailed as givin 
birth to it, but as a matter of fact there is nothing novel 
in this use of metal as a substitute for the old wooden adorn. 
ment. Years ago our Rodney carried a bronze figurehead 

roper. Some while ago it was removed, and its abolition 
GS not impaired the ship’s efficiency, 


Tue current Le Yacht has a photograph of the Iéna, but 
the reproduction is not very satisfactory. 


Tue Iéna is practically a Charlemagne. Like that ship— 
though not like the current plans—she has the Bouvet ¢ 
of bow, and the guns in the essentially French type of battery 
The d’Entrecasteaux has the same arrangement, four guns 
firing directly ahead and four directly astern. This battery 
is thinly armoured, and is devoid of protection underneath 
though the French prefer it to our casemate system—the 
“ aérial system,” as they term it. It will take a war to decide 
which is the better system. 


Quite a pretty little naval war has been waged recently 
between the Daily Chronicle and the Daily News. Tha 
former, commenting on the recent return of the world’s 
navies, drew attention to the fact that one French armoured 
cruiser had been forgotten and three Russian ships counted 
twice over. This aroused the virtuous indignation of the 
Daily News, who brought an ex-civil Lord of the Admiralty 
into action. The ex-Lord of the Admiralty blazed a mighty 
broadside on the assumption that the Rossia and Cressy are 
ships of the same date—a rather serious error for even an 
Admiralty official. In consequence of this the Chronicle 
won the fleet action and ‘command of the sea,” and celebrated 
the same ina poem. The daily papers may fight their own 
battles; but where do Lords of the Admiralty get their 
naval information from? If there are rong | of them about 
who are satisfied that Britannia needs no bulwarks because 
the Cressy is better than the Rossia, the man in the street 
will be altering his mind as to the relative values of the War. 
office and Admiralty. 


Tuis week the Aboukir—the second of the Cressy class—has 
gone out on her trials. 


THE Majestic—which recently lost her coal record—has 
just made one for wireless telegraphy, having done a distance 
of no less than 203 miles by the Marconi system. At this 
rate a scout can hardly ever be out of communication with 
her fleet, and operations should be immensely simplified, 
Coupled with the high-explosive shell, that will be universal 
in a little while now, there seems a strong probability that 
Yalu and Santiago are likely to be little better criteria than. 
Trafalgar. Sir Hiram Maxim some time ago prophesied, in 
America, that in future one hit would annihilate, and that 
ships would therefore have to be small; that, in fine— 
though he did not say so—the ship of the future would 
approximate to the individual rather than the battalion. 
Probably he was right; but with wireless telegraphy well 
developed, and scouting, as one day it will have to be, made 
into an exact science, it is impossible to forecast anything 
with certainty. For ourselves we cannot but fancy that 
wireless telegraphy is likely to revolutionise strategy, despite 
all the pretty theories about its never changing. In the 
strictly “legal” sense it may not change, but for all practical 


purposes it must. 


No less than 10,000 men are at present working in Ports- 
mouth dockyard. This isa record number. Exactly what 
they all do is another matter. Devonport with fewer men 
seems to get through considerably more work, if half the 
reports are true. And reformers drawing unfavourable com- 

arisons between private and Royal yards—other than 

vonport—have been rather plentiful of late, The state of 
mind known as “ agin’ the Government” may account for 
much of this, but the exception in Devonport’s favour is 
noteworthy. What it really spells is that at Devonport 
there is someone of exceptional energy who manages to make 
his energy felt—-the Devonian, per se, is probably no more 
energetic workman than the natives of Hants, Kent, and 
Pembroke. 


TueERE is nothing like experiment. In Portsmouth dock- 
yard just now experiments are being conducted with peat as 
afuel. It is reported that a destroyer is to be experimentally 
stoked with it. 


Ix connection with patent fuel, the apparatus recently 
tried in the Surly without any very happy results, has been 
tried by Messrs. Yarrow in the Dutch torpedo boat Ophir. 
The immediate gain figured out at about two knots. It is 
worthy of note that most reconstructed French ships have 
tacked a knot on to their speeds by the use of oil. 


Tue Paris and New York are hardly warships, but they 
figure as possibilities in all naval lists. The former has been 
recently done up by Harland and Wolff, and has now two 
funnels instead of three as formerly. She has also been 
lengthened and re-named Philadelphia. The New York is to 
be similarly doctored. 


NavAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Chief engineers: G. P. 
Webster, to the Eclipse ; C. Laughton, to the ‘iy oO _ Engineers: 
E. W. Liversidge, to the le, and H. J. Meiklejohn, to the 
Duke of my oy for the Flying Fish ; E. J. Rosevere, to the 
Pembroke, for the Racehorse; A. Whitmarsh, to the Vivid, for 
the Sprightly ; and H. J. Leader, to the Vivid, for the Thrasher. 
Assistant engineers: W. R. Crawford and H. D. Robinson to the 
Eclipse, supernumera . D. McQueen, to the Anson ; J. W. 
Forbes, to the Magnificent; T. R. G. Davies, to the Duke of 
Wellington, supernumerary ; and C, E, Vinning, to the Pembroke, 


temporary, and to the Pegasus, 
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§ 3 alight. It is designed to give 350 indicated horse-power with 

THE THORNYCROF a WATER-TUBE triple-expansion engines, and has been forced to Soar 50 per 
. cent. beyond its designed duty, with a view of noting the 

DvuninG the past two years Messrs. Thornycroft have been | effect of such forcing. 

evolving a large tube boiler of the water-tube type, with a| It has much in common with the cylindrical boiler, the 
view to competing with types in use, both on land and on | sweeping of soot from the tubes being easily performed, and 
ship-board. Their aim has been sim licity in construction, | the retarding of steam generation, by opening the smoke-box 
the renewal of any single unsound tube without destroying, doors, and, like the cylindrical boiler, it only requires a feed 
and having also to reney, other sound tubes. The boiler to be | pump, and no aids to coal burning ; for by chimney draught 
cleaned and fired by an ordinary fireman used to shell boilers, only it has raised steam to 220 lb., blowing off pressure from 
or by novices entering on a fireman’s career, water of 42 deg. Fah. in 51 min., and, as will be seen in the 


areas for egress of steam from the boiler are given, these 
being read at sight, and as in these trials, which were each 
of eight hours’ duration, the opening for steam to the feed 
engine, which exhausted into the air, averaged 2} per cent. of 
the total area for egress, the above estimate shoul fulfilled, 
each feed engine supplying several boilers, and not one only 
as in these trials. 

Put concisely, the boiler occupies a minimum of floor 
space, is a smokeless boiler up to three-fourths its full duty, 
and at full duty has only short emissions of smoke at each 
firing, and burns its ashes; is easily constructed, repaired, 


THE THORNYCROFT-MARSHALL WATER-TUBE BOILER 


At the outset the task is a difficult one, especially in war- | tables, it has burnt its full-designed amount of coal up to 
ship design, for given the diameter of water tube required, it | 21 lb. per square foot of grate per hour, and with this all the 
is apparent that this single dimension is the gauge of the | ashes made also by chimney draught only. 
floor space required for any type of water-tube boiler; for| The advantages of chimney draught only are that the | 
whereas with tubes lin. diameter, almost all the known types | gases have a low velocity and keep well alight till near the 
of water-tube boilers might be placed in the stokeholds of | top of the heating surface, and are;then at such a low tem- 
warships of high or low power, yet if 2in. tubes be required a | perature, even with®dirty®fires, that they cannot again burst 
reat many types could not provide sufficient 

ting surface in the space alloted; and 


cleaned, and examined; has a fair reservoir of effort in the 
shape of 5:6 Ib. of water per square foot of heating surface— 
this may be called the fly-wheel of any boiler; has a steady 
water level at all rates of coal burning; delivers dry steam 
whether to engines or from safety valves roaring freely, has 
no unfamiliar or complicated apparatus, and in stoke- 
hold parlance “steams like a witch,” though we are at a 
loss for the origin of this oft-used simile. 

We should mention that the dual designa- 
tion of the boiler is due to the boiler being 


with tubes 3in. diameter and upwards the 
task would be doubly difficult, and types 
from which to choose few in number. 

We mentioned in a leading article of the 
15th March that we had inspected Messrs. 
Thornycroft’s new boiler, and we learn that 
Admiral Sir Compton Domvile, K.C.B., 
the President of the Committee on 
Naval Boilers, together with his staff, have 
minutely inspected the boiler while it was 
undergoing official trials. 

In addition to matters of simplicity of 
construction, Messrs. Thornycroft have also 
had in view the question of fuel, and trials 
Nos. 5 and 6 show that the duty given by the 
emallest Welsh coal dust is only about 8 per 
cent. less than that with the same hand- 
picked coal. We call attention to the fuel 
in No. 5 trial. Coal is invariably screened 
for such trials, but records of the duty given 
by the screenings from behind the screen 
are very few. This is a good, wholesome 
test of phases often experienced in stoke- 
hold life, and would make a good precedent 
for warship boiler trials. To be able to 
utilise North-country coals, and obviate the 
evils which resulted from using such in our 
Navy—viz., red-hot uptakes and funnels, 
and dense smoke—is one of the self-imposed 
tasks which this boiler has fulfilled. The 
fact that uptake and funnel retain the paint 
put on them before the trials, and that 
they have no asbestos or other refractory 
covering, is a good certificate of behaviour. 
We personally tested the temperature of the 
casings of the boiler by touch, and can vouch 
for the coolness thereof. 

We find that the tubes are hot-drawn 
tubes, no cold drawing has been put upon 
them, neither are they galvanised. is 
latter absence also gives absence of pickling, 
for which we are inclined to prophesy that 
these tubes may have more lasting qualities 


= 


made of sectional—or elemental—and _non- 
sectional types, the former the conception of 
Mr. Marshall of R. and W. Hawthorn, 
r Leslie, and Co., Limited, of Newcastle, and 
‘s the latter the Thornycroft plan. Both types 
ae are in use at the respective works, thus 
giving object-lessons for experience and 
guidance and concentration of technical 
talent, which should be of national import- 
ance. 

The accompanying illustrations so clearly 
illustrate the boiler that description does 
not appear to be necessary. Each pair of 
tubes is united at the back end by a cast- 
ing, the front ends being rolled into a flat- 
sided stayed water chamber. The arrange- 
ments at the back end are very similar in 
both types, and are shown very clearly in 
oe engraving of the Marshall section, given 

ere. 

The advantages claimed for the Marshall 
type of boilers are thus stated by the 
inventor :— 

(1) The advantage common to all sectional 
boilers, by which any section which becomes 
= deranged, can readily be removed and 
a repaired, the rest of the boiler, meantime, 
being in a workable condition. (2) The 
disposition of the various parts of the 
boiler in such a way that a number of 
- such boilers can be conveniently grouped 
; side-by-side and back-to-back, thereby ob- 
taining a maximum ratio of grate area to 
floor space occupied. This advantage, 
owing to the large grates, enables high 
powers to be obtained for long periods 
without difficulty. (3) The detail cons- 
truction of the elements in such a way that 
the various parts are connected together 
entirely by expanded joints, thus avoiding 
the expense and danger of screwed joints, 
the workmanship of which is often likely to 
be defective. (4) The disposition of the 


than many much pickled tubes daily givin 
trouble by and as in the 
tile marine hot-drawn unpickled piping is 
largel used and gives satisfaction, there can 
beno harmin abolishing the picklingtank and 
wr. the water pressure proof test of tubing generally. ; into flame and produce the often seen red-hot uptake ; for a 
FH e boiler in use at Chiswick is 12ft. Sin. high from the | red-hot uptake and flaming funnel may be often the result of 
agar ong to the top of the barrel, it covers a floor space | dirty fires, coupled with increased air pressure. 
ro y 9ft. 9in., has 1200 square feet of heating surface, the | The Thornycroft system of automatic feeding is free from 
lubes being in. external diameter ; it has 324 square feet of | excessive pressure in feed-pipes, and it is anticipated that in 
| oe divided into two furnaces, thus obviating the difficulty of 'a@ large installation of such boilers the steam used for | 
aot large grate areas whether at high or low speeds, and | actuating the feed engines would not be more than 1} per | 
enabling the boiler to be used with one furnace only ' cent. of the steam generated. It will be noted that the total | 


THE MARSHALL ‘(SECTIONAL BOILER 


elements by making them alternately right- 
handed and left-handed, thus obtaining a 
number of combustion chambers over 
the fire, and also great facilities for 
suitably baffling flames and furnace gases. (5) Consider- 
able inclination of tubes, enabling the boiler to be 


'forced, and in any case making it independent. of pitch- 


ing and rolling. (6) The introduction of suitable feed 
heaters in the upper portion of the boiler, and the arrange- 
ment of suitable baffles whereby the whole of the uptake 
gases are thrown in contact with the cold feed heating tubes, 


thus ensuring a maximum transmission of -heat before the 
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gases leave the boiler. (7) The arrangement of the various | it is necessary to have accessible is brought to the front, thus | run at about 90 revolutions. All the bearing surfaces are 


portions of the boiler in such a way that the whole of the 
mountings and the whole of that portion of the boiler which 


enabling all parts which require to be got at to be dealt with 
from the stokeholds. 


“ Thornycroft Marshall” Boiler, Non-sectional Type. Oficial Trials, each of Eight Hours’ Duration, March, 1901. 


| 1. 2, | 8. 


Trial numbers | 
Coal Hand-picked | Hand-picked | Hand-picked 
'Welsh and the) Welsh and the Welsh 
| ashes made | ashes made 
Mean steam pressure, Ib. | 180 181} 185 
Total area for egress of steam,, 
| 
Vacuum at base of funnel | | 
inches of water .. 0-15 0-25 0-28 
| | 
Under grate, inches of water. | 0-05 | 0-12 0-14 
Total coal burned, Ib... 585 | 780 | 975 
| | | 
Burned per hour per square) | | 
foot of grate, Ib. .. .. 18 24 | 30 
| 
Temperature of in up- | 
| Not taken @35 
Steam valve for blast Shut | Open | Open 
Duty of 1 square foot of heat-! | | 
ing surface per hour. Cval 
burned, Ib +6500 +$125 
Water evaporated from and at 
212 deg. Fah., Ib... 5-202 6-618 7-273 
Equivalent evaporation from 
and at 212 deg. per Ib. of 


4. 6. 8. 
Hand-picked | Welsh dust Hand-picked | _ 4 Welsh Commercial 
Welsh and the) screened Welsh and the)} Hartley and bunker Welsh 
ashes made | through jin. ashes made | the unpick 
jmesh and the | ashes made | ind the ashes 
| | ashes made | made 
} 185 204 203 
| | 0-6284 0-6186 0.7040 0-6834 
| | 
| 
0-20 0-21 0-20 0-20 0-18 
| 0-00 0-05 0-11 0-09 0-06 
| 399 585 585 684 652} 
| | 
| 
13 18 jal 20 
| 886 450 514 544 | 837 
| Shut Open. Shut Shut Shut 
+8250 “4875 +4875 -5700 +5487 
3-564 4-485 4-336 5 5-610 
10-966 9-200 9-919 | 9-907 10-318 


THE S.S. PORT ROYAL AND PORT ANTONIO. 


Our supplement this week illustrates the triple-expansion 
engines of two new steamers which represent a very impor- 
tant departure in British trade. This machinery may be 
regarded as the embodiment of all the improvements effected 
of late years which have proved themselves to be worth re- 
taining. The boilers are fitted on Howden’s system, and 
nothing has been left undone to secure general excellence. 

The steamers are the Port Royal and the Port Antonio. 
They have been specially constructed to be worked under a 
Government subsidy for the development of our trade with 
the West Indies. This 
enterprise, which origin- 
ated, we believe, with Mr. 


Sir Raylton Dixon and Co., Limited, of Middlesbrough, who 
| had already built a large fleet of steamers for Messrs. Elder 


Dempster, and moreover, had had large and very successful 


| experience in the building and fitting out of steamers with 
| refrigerated holds for the fruit trade between the West Indian 
Islands and the United States, &c. Accordingly, plans were 


promptly prepared for two first-class twin-screw steamers, 
capable of attaining a speed of 15 knots, with accommodation 


| for carrying his Majesty’s mails, 100 first-class, and 50 second- 
| class passengers, with holds specially lined and insulated for 


carrying fruit in large well ventilated compartments in the 
‘tween decks, provided with Hall's refrigerating machinery, 


Chamberlain, is destined in 
the first place to put new 
life into the present stag- 
nant condition of the 
agriculture and trade of 
Jamaica, which has suffered 
so severely from the ruin 
of its sugar cultivation, 
caused by the continental 
bounty system. The im- 
mediate object is to esta- 
blish a new industry in the 
islands by promoting the 
fruit trade, in which enor- 
mous possibilities exist. It 
is already very large be- 
tween the West Indian 
Islands and the United 
States. Hitherto the dis- 
tance and deficient means 
of transport across the 
Atlantic have been prohibi- 
tory to its encouragement 
with this country; and 
seeing what enormous 
strides have been of late 
years made in the fruit 
trade from the Mediter- 
ranean ports and Spain, 
the American and Canadian 
ports, and especially the 
Canary Islands, as well as 
from distant Australia and 
New Zealand, it was self- 
evident that all that was 
required was an adequate 
service by a line of fast 
steamers, especially built 
and fitted with refrigerat- 
ing appliances and storage, 
to enable the untold amount 
of available fruit of the 
West Indies to be delivered 
in England in a fit state 
for the market. 

Mr. Chamberlain there- 
fore applied to Parliament 
foragrant in aid, or subsidy, 
to start a new line of mail 
and fruit steamers from 
Jamaica to Bristol, which 
was granted last session, 
Parliament voting a subsidy of £40,000 per annum 
towards the working of this new line. His next step was to 
find a firm of steamship owners ready and competent to 
undertake the equipment and running of the line, and 
selected Elder, Dempster, and Co., whose head-quarters are 
in Liverpool, and under whose chairman and managing 
director, Mr. A. L. Jones, the banana trade from the Canary 
Islands has been made so wonderfully successful that nearly 
the whole of the enormous supply of that fruit, which of late 
years has been so plentiful in England, has been almost 
entirely in his hands. He, therefore, entered into a contract 
with the Colonial-office to build and fit out a line of steamers 
to provide a fortnightly sailing from Jamaica, and fixed 
Bristol as the port of arrival in this country. In return for 
the important subsidy of £40,000 per annum Mr. Jones 
undertook not only to provide the mail steamers necessary to 
make the voyage in twelve days, but to provide skilled agents 
to improve fruit cultivation in Jamaica, also to purchase from 
the growers of the fruit in Jamaica a minimum of 20,000 
bunches of bananas to be shipped every fortnight. The next 
step was to provide the necessary steamers, and a contract 
for the building of these was at once put into the hands of 
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PORT ANTONIO 


and means for maintaining a uniform temperature. The 
vessels so designed are of the following dimensions :—382ft. 
long, 464ft. beam, and 32ft. 74in. moulded depth. They have 
awning deck, with forecastle, and long deck-houses amidships, 
providing a promenade deck, on which are the captain’s 
cabin, smoke-room, &c. The decks and outside fittings are 
all of teak, and the passenger accommodation is luxurious. 
The first-class dining saloon is arranged at the forward end of 
the large deck-house, the walls are of polished marble, and the 
woodwork of dark mahogany upholstered in rich tapestries, 
and lighted by electricity. There is also on deck a fine 
smoking-room and a library or ladies’ lounge. Ports in the 
ship’s sides are provided for rapidly loading and discharging 
the ripe fruit in crates, and the hatchways are provided with 
steam winches and discharging gear of the latest and most 
approved type. 

The machinery we illustrate is capable of developing 4800 
to 5000 horse-power at sea, and has been specially designed 
for continuous hard steaming. It will be observed that the 
twin-screw engines are separate and self-contained, and that 
they are very massive in design. The cylinders of each set are 
24in., 38in., and 64in. diameter, by 45in. stroke, and the engines 


exceptionally large, the shafting throughout is of steel, th, 
straight shafting being of Firth’s hydraulic pressed steel,” The 
tunnel shafting is 124in. diameter—that is 20 per cent, oon 
Lloyd’s.requirements. The thrust shaft is 12%in. diameter. 
the thrust blocks are of the horseshoe type ; the crank shafts 
are 12%in. diameter, 22 per cent. above Lloyd’s requirements, 
The webs are of raed i iron, not steel; the crank ping are 
13in. diameter and 15in. long; the cranks are set at equal 
angles, high-pressure leading. The connecting-rods are of 
iron; the piston-rods 6gin. diameter, of forged steel, ang 
packed with “Cleveland” metallic packing. The’ pro. 
pellers have manganese bronze blades. It will be observed 
that the condensers are separate circular chambers, supported 
on the back columns throughout ; the water is circulated }; 
centrifugal pumps, and the air pumps are on Edward: 
patent principle. The feed pumps on the main engines dig. 
charge through a Hocking’s patent filter to a Weir's feeg. 
heater, the boilers being fed by a pair of Weir's pumps. The 
engines are, of course, fitted with steam reversing gear, steam 
turning gear, and all other modern appliances, including 
Geddes’ patent self-acting drain traps to the receivers, 

The four main boilers are each 16ft. diameter, by 12{t. long 
having three large Morison’s furnaces, the total heating sur. 
face being 12,000 square feet; the working pressure is 180 |b, 
It will be observed that the boiler shells are each made of 
three plates, the builders having special appliances enabling 
them to make this arrangement, which is very unusual for 
boilers of this size. The illustration shows clearly the arrange- 
ment of furnace fittings, smoke-boxes, &c., as required for 
Howden’s system of forced draught. The boilers are placed 
in the vessel in pairs, back to back, so that there are two 
stokeholds ; air is supplied to the furnaces by one double 
inlet fan, 102in. in diameter, and driven direct by two 
engines having cylinders 8in. diameter. The funnel is 10ft, 
in diameter. The boiler tubes are of wrought iron, 2hin, 
diameter outside, 8ft. 2in. long between the tubes, No, 8 
w.g#thick ; the minimum water space between the tube plates 
is 1jin. The boilers were hydraulically tested to 360 lb. per 
square inch. 

The pistons are strong box castings, well ribbed, and care. 
fully turned and fitted. The junk rings are very deep, and 
the junk ring bolts of large diameter, fitted into deep brass 
nuts which are screwed into the pistons, and secured bya 
stop pin. The bolts have large square heads secured by 
copper washers. The high-pressure and intermediate pistons 
are each fitted with three cast iron ‘‘ Ramsbottom” rings, 
The junk rings and block rings are in one piece, with the 
packing rings sprung into grooves, so that all can be lifted 
out together. The low-pressure pistons are fitted with 
McLaine’s rings and springs. 

The high-pressure cylinders are fitted with piston valves, 
fitted with solid adjustable packing rings, very carefully 
made and fitted, and have extra wide bearing surfaces. The 
steam is taken in the centre of the valve. The top valves 
are about in. larger in diameter than the lower valves. The 
intermediate and low-pressure cylinders have ordinary 
double-ported slide valves, with springs at the back to keep 
them up to the face ; the valves are secured to the spindles 
by large square washers at the bottom, and iron washers 
and double brass nuts with a split pin at the top. Balance 
pistons are fitted to the top of the intermediate and low. 
pressure valve rods. 

The whole of the work will maintain the very high repu- 
tation of Richardsons, Westgarth, and Co., Limited. e 
Port Royal is now on her second voyage, and the Port 
Antonio now being fitted out will be ready for sea in 
about two months. 


WILLIAM SANTO CRIMP. 


THe death of Mr. William Santo Crimp, at the early age 
of forty-nine, creates a distinct blank in that branch of 
engineering in which he was a recognised leader. For nearl 
a quarter of a century Mr. Crimp was associated with 
sewage disposal schemes, and had a wider personal know- 
ledge of such works than most of his contemporaries. At 
the age of twenty-six he was appointed resident engineer, 
under the Croydon Rural Sanitary Authority, to superintend 
the drainage of Merton, Morden, Mitcham, and Wallington. 
In 1880 he became surveyor under the Wimbledon Local 
Board, and during the ten years he held that post completely 
remodelled the sewerage works and farm, in addition to 
reconstructing the greater portion of the main drainage, 
and carrying out extensions to meet the requirements of the 
fast-growing district. His success in these works marked 
him for more important service; and soon after the establish- 
ment of the London County Council he received an appoint- 
ment under that body as a district engineer. By his advice 
many improvements were effected at the outfall works of 
London’s main drainage. By connecting the ends of the 
settling tanks he dispensed with the services of forty men 
who had hitherto been engaged in cleaning them out. His 
plan also succeeded in rescuing a much larger quantity of 
suspended matter, and did much to improve the condition of 
the Thames. In 1895 he resigned from the service of the London 
Council, and went into private practice with Messrs. E. 
Brough Taylor and G. Midgley Taylor; and during the last 
six years Mr. Crimp has represented the firm in the design 
and carrying. out of many important works. Perhaps the 
highest recognition of his ability was the invitation he 
received in 1899 to proceed to Bombay and advise as to the 
drainage of the town. His report on the sanitary condition 
of the place was most exhaustive, and showed that only 
drastic measures could rescue it from its life-destroying sur- 
roundings. On his return to England he was practically 
entrusted with the responsibility of appointing an engineer 
to carry out his recommendations. While in India his advice 
was sought with regard to the drainage of some twelve other 
cities and towns. a 

Mr. Santo Crimp was a member of the Institution of Civil 
Engineers, a Fellow of the Surveyors’ Institute, and a Fellow 
of the Geological Institute. To each of these societies he 
from time to time made contributions, the most notable 
perhaps being that on sewage disposal before the Institution 
of Civil Engineers some three years ago, when several even- 
ings were given up to its discussion. His book on the same 
topic, though written prior to the introduction of the 
bacterial treatment, is still regarded as a standard work, and 
has passed through three editions. His death came as 4 
surprise to his many friends. A short time ago, while at 
Leeds, he was seized with a fit of shivering. He returned to 
London, and was confined to his bed. No improvement 
took place, but pneumonia set in, and he passed away 0B 
Sunday week, 
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CLEVELAND INSTITUTION OF ENGINEERS, 
BOILERS IN THE BRITISH AND OTHER 
WATER-TUBE 


A MEETING of the Cleveland Institution of Engineers was held at 
Middlesbrough on Monday evening, Mr. m. H. Panton, of 
Dorman, Long, and Co., Britannia Iron and Steel Works, in the 
chair. The Chairman remarked that since last meeting they had 
lost a very valuable friend to the Institution, one of their oldest 
members, Mr. Charles Wood, who was president in 1889-90. He 
contributed largely to the ‘‘ Proceedings,” and took a frequent part 
in its discussions. He would be sadly mi His experience in 
engineering was extensive’ and unique. He pro’ d that a 
special memoir of Mr. Wood be prepared for the “‘ Proceedings ” 
by the secretary, and a vote of condolence sent to Mrs, Wood and 
This was carried. 


ily. 
— Robert J. Worth, of the Phoenix Engineering Works, 
Stockton-on-Tees, and managing director of Worth, Mackenzie, 


and Co., Limited, then read a paper on ‘‘ Water-tube Boilers in 
the British and other Navies,” e author said he had chosen 
this subject because the results of tbe use of some of the water- 
tube type in the British Navy have been so disappointing, or 
rather alarming, and he thought every engineer in the country 
should do his best to stop the immense waste of money now going 
on and to secure the adoption of a more efficient type of steam 
generator. The course adopted by our Admiralty in the boilering 
of the Navy is expensive in first cost, and dangerous and 
uneconomical in working, and engineers should express their 
opinions with no uncertain sound. ‘The Belleville boiler had been 
strongly condemned by the Navy Boiler Committee, and it should 
within a tolerably short time disappear from our Navy, whatever 


cost. 

aah r. Worth had little to say that was new. Indeed, it seems to 
be almost impossible to impart novelty into the subject. The 
paper was, however, a very good summary of useful information. 
Mr. Worth stated that, taking everything into consideration, he 
would consider that te work our Navy on a business-like footing 
two types of boilers, and two only, should be permitted—one of the 
lightest type for torpedo boats, destroyers, and small craft, and 
one of a somewhat heavier type for the larger vessels—and that all 
boilers of each type should have tubes exactly alike, and there 
would be a small additional gain by adopting boilers which had all 
tubes alike. The only boilers which fulfil the latter condition are 
the Yarrow and the Blechynden, and the latter only as regards the 
Pactolus type, which would not answer very well for the light 
boats. For mechanical considerations alone he would unhesitatingly 
adopt the Yarrow boiler exclusively. Only two sizes of tubes 
would have to be stocked to repair any vessels in the Navy. 

In the discussion which followed Mr. T. Westgarth, of Richard- 
sons, Westgarth, and Co,, marine engineers, Middlesbrough, &c., 
said it was unfortunate that none of the officials of the British 
Admiralty were at that meeting ; they would have heard something 
which would have been interesting as well as important to them. 
It might interest the members of the Institution to know that since 
the report of the Boiler Committee had been issued he had dis- 
cussed the subject with one of the engineers in the Navy. They 
were exceedingly relieved by the strong recommendation that the 
Belleville Boiler should no longer be fitted. ‘The report was one of 
the most common-sense documents that he had ever seen, and was 
well worth attentive study. Mr. Westgarth said he had discussed 
this subject of boilers with Mr. William Allan, M.P., who was the 
leading opponent in the House of Commons of the Belleville boiler. 
He had fought strenuously for several years against the continued 
adoption of this boiler. Mr. Allan had told him that in the 
House of Commons he had employed a very telling practical 
illustration of the action of the Belleville boiler, He had 
employed a glass model of the boiler and a spint lamp, and each 
member could see for himself the defects. That illustration was 
cf more use to him than any amount of argument. It explained 
the difficulty with the lower tubes overheating and bending. Mr. 
Worth had spoken of the large quantity of fresh water required 
for these water-tube boilers, and the trouble that followed if the 
dirt were not kept out of the tubes, Nothing but pure distilled 
water should be used. According to Admiral Melville, of the 
United States navy, that had been one of the chief troubles in 
connection with the war in Cuba—the difficulty of getting plenty 
of fresh water. They had to have tank steamers attached to their 
(leet to supply fresh water for the boilers. The British Admiralty 
had learnt a good deal from the Spanish-American war, and were, 
like the Americans, having ships whose sole duty was to distil 
water for the boilers of the ships of war. Mr. Worth had dwelt 
on the very high results obtained with the Normand and also the 
Yarrow boilers through heating the feed-water. All experience 
with water-tube boilers would bear that out, and they were the 
most delicate type of steam generator extant. Mr. Worth had 
recommended that the Navy should not adopt one type of boiler 
only, but he was favourable to the Yarrow in combination with 
ordinary boilers. He agreed to some extent with him, and he— 
the speaker—believed the Admiralty Committee had a recommen- 
dation to a like effect. There should be a partial instalment of 
express boilers to raise steam quickly when necessary for an 
emergency, and he thought that was a wise recommendation. 

M. Hausmann, the head of the Russian Steam Navigation 
Company, of Odessa, and who also had some connection with the 
Russian Volunteer Fleet, spoke of the experience with water-tube 
boilers in Russia. His company had carried on exhaustive 
experiments with them in two of their river steamers, but they 
were not yet brought to perfection. Edo could not get sufficient 
steam at first, but now they succeeded well. Concerning the 
Belleville boilers in the Kherson of the Russian Volunteer Fleet, 
he could only say they were a continual source of trouble. 

Mr. Geo, J. Clarkson, Stockton, asked how long it was since the 
Belleville boiler came before the engineering world, and how they 
came to be adopted for the British Navy. He had found that it 
was shown at the Nice International Exhibition in 1883-4. It was 
curious that its defects were only being found out now in this 
country, 

Mr. John Key, Middlesbrough, said that he had not Janguage 
strong enough to condemn the Belleville boiler. The boilers when 
taken out should have been sent to the House of Commons, and 
they would have assisted Mr. Allan very much in his crusade. 

Mr, Joseph Harrison, Middlesbrough, said it was mentioned in 
the paper that the steam pressure in the Belleville boiler was 
3001b. Did the engines take the steam at that pressure, or was it 
reduced, and if it was reduced, why? He would also like to know 
how it was that with the boiler pressure at 3001b. the feed pumps 
and pipes had to be kept tight at 500 Ib. to 600 Ib. 

Mr. F, Herbert Marshall, Tees Lronworks, Middlesbrough, said 
that very little had been mentioned in the paper relative to the 
Babcock and Wilcox boiler, which had been largely adopted both 
on sea and land, and was even being tried in the Navy. Before 
fl put the boiler dewn at the “Rees Ironworks, he had asked 
Wilsons, Sons, and Co., of Hull, what their experience 
was with them, and the report received was highly satisfactory. 
He himself had had experience with two types of water-tube boilers 
only—the Babcock and the Roots, and the latter he did not like 
atall, He had seen the Niclausse boiler at the works of Willans 
and Robinson, where it was made. It was in actual operation, 
and he noted that it was a fast steam raiser. 

Mr. Atkinson, representing the Babcock and Wilcox omgees, 
explained by means of diagrams the principle of their boiler. He 
said they had discarded small tubes, and they were all of 34in. 
diameter, both for land and sea. Admiral Melville reported in 
November, 1899, relative to the Babcock boilers on the cruiser 
Chicago, These worked in a thoroughly satisfactory condition, 
no fai ures being reported under any circumstances, There were 
buildi or repairing at the date of the report several other ships 
in the United States navy to be fitted with partial or complete 
outfits of water-tube boilers—four with the Babcock and Wilcox. 


The Chairman thought very highly of the Niclausse boiler, which 
he had inspected at the works of Willans and Robinson, the 
makers. It was a very simple boiler, and he had seen a tube 
replaced within three-quarters of an hour. 

Mr. Worth, inreply, said Mr. Westgarth had dwelt on thenecessity 
of working water-tube boilers with fresh water. He had omitted 
in his paper to state that the Yarrow had been tried with salt 
water for four hours at a time, This was risky with tubes of lin. 
diameter and a pressure of 300 1b., but the boiler worked almost as 
well with salt as with fresh water; in fact, they did reasonably 
well, The suggestion that in vessels part of the boilers should be 
the ordinary cylindrical and part the water-tube was a good one, 
The Dutch had tried it for half a year, and the next three ships 
had part Yarrow and part cylindrical. In reply to Mr. Clarkson, 
he thought the Belleville boiler first came out in 1884, Why our 
Admiralty should still be paying royalty he did not see ; it might 
be they were paying for accessories, such as Belleville feed-water 
regulators, pumps, separators, reducing valves, &c. We could 
hardly be paying for the boiler itself, which was at least seventeen 

ears old. The Messageries Maritimes were the firm who had 
them the longest in use—over eleven years—but they hardly 
worked them in the usual way, having so many spare boilers on 
board. He had in his paper acknowledged that the Niclausse was 
a good boiler, the circulation was excellent, and the tubes readily 
renewed. He explained to Mr, Harrison the reason why the 
a was so much greater in the feed pipes than in the boiler 
itself, 
A vote of thanks was passed to Mr. Worth. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible jor the opinwns a our 


FIRE THROWING FROM LOCOMOTIVES, 


Sin,—The article by Mr. Weatherburn on this subject in a recent 
issue is interesting, and more especially so as but little of any value 
has been written about it. - 

With reference to Mr. Weatherburn’s main argument, namely, 
in favour of larger tubes, it must be remembered that the net total 
area will be diminished if the same diameter of barrel be retained, 
because the larger tubes will take more space than the smaller ones 
for the same area. This will result in higher speed of the gases 
through the tubes. If the total area could be maintained as in the 
case of smaller tubes, then the smoke-box vacuum necessary would 
be less with the larger tubes owing to diminished friction between 
thegases and the tubesurfaces. But diminished areaand diminished 
friction would probably about balance each other, and leave the 
smoke-box vacuum where it was. This could easily be forecasted, 
however. Further, the tube heating surface would be diminished 
with larger tubes ; but as this part of the heating surface does the 
least work per unit of area, the loss of some of it would not be felt. 
I do not suppose that any small increase in the size of the tubes 
would impair the efficiency of the boiler in a measurable degree; 
but I feel quite certain that it would not have the slightest effect 
upon fire-throwing, either bad or good, and I fail to see that Mr. 
Weatherburn has adduced any good reason to the contrary. 

With reference to ferruling, it is stated that the bore of the 
ferrule is the measure of calibration of the tube. This is not so. 
If Mr. Weatherburn cares to make the experiment, he will find 
that a long tube, say ljfin. bore ferruled to l}in., will pass more 
gas for the same difference of pressures at its ends than a lfin. 
tube unferruled. 

The speed of the gases through the tubes would be Very easy to 
estimate if the facts of any case under question were available. 
The necessary particulars are the coal consumption, area through 
tubes, temperature at the point where velocity is required, and an 
analysis of the gases. The vacuum in the smoke-box need not be 
known at all in order to estimate this speed. Indeed, it is very 
doubtful if this has ever been known, except by chance in one or 
two cases. The speed will not vary as is assumed, in proportion 
to the vacuum, but as the square root of the vacuum. Farther, 
the speed of the gases is far greater at the fire-box end than at the 
smoke-box end of the tubes; and this is why I have mentioned 
temperature as being one of the particulars required to estimate 
the speed. 

it 1s highly probable that only those sparks coming through the 
tubes in the neighbourhood of the vertical centre lines are dis- 
charged through the funnel, because they are projected into the 
steam issuing from the blast pipe. Speaking generally, those 
ses vee which have the blast-pipe orifice low down, and consider- 
ably below the funnel base, emit most sparks, for the above reason. 

1 would say—at the risk of being accused of ‘‘ grinding an axe ”— 
on the subject of baftle-plates that I have applied a principle which 
| have found eminently successful in other allied directions to this 
object, and have not the slightest doubt as to its success. I may 
say that I have submitted the device to the consideration of one of 
our leading railway companies. I need scarcely add that I am 
entirely at one with Mr. Weatherburn as to the absurdity of sieves. 
The difficulty which the inventor of a spark arrester has to face is 
that the damage done by emitted sparks is alleged to be less than 
the cost of fitting locomotives with such appliances. 

With regard to the correct position of the blast-pipe orifice, 
it does not appear that mdch more is known now than thirty 
years ago, considering that perhaps no two engineers place their 
blast nozzles in the same position. Whatever the vacuum is in the 
upper portion of the smoke-box, it is the same at the bottom, and 
the draught through the bottom tubes is as good as that through 
the top ones while they are all clean. Fancy arrangements of 
double funnels and horizontally-divided smoke-boxes do not improve 
the draught through the lower or any other tubes, but tend to make 
it worse. 

Finally, Mr. Weatherburn advocates a low velocity of the gases, 
such as would be produced by a 3in. vacuum. Of course, if such 
lower velocity can be got, probably a higher boiler efficiency would 
result ; but there would be little, if any, difference in fire-throwing. 
But before talking much on smoke-box vacuums, let us by all means 
know what is the present practice. I recently saw the result of a 
test wherein various vacuums up to 27in. (!) were indicated on a water 
gauge—vacuums which certainly never existed. These erroneous 
readings were obtained by placing the tube leading from the water 
gauge in positions which rendered useful observation impossible. 

Although Ihave taken the liberty of criticising Mr. Weatherburn’s 
article very freely, I must again say that it interested me much, 
and would further say that, at least with ard to the first half, 
it isof practical value. 1 do not, however, share his admiration of 
the coned door in this connection, ALF, CoTTON, 

Manchester, April 30th. 


PATENTS WITHOUT PATENT AGENTS. 


Sir,—I would like to know the experience of any individual 
working man or otherwise who has applied personally for a patent 
right and been able to obtain it without being forced to employ a 
patent agent. I will give you my experience, as it may correspond 
with others who have applied for letters patent. Some time ago I 
applied for provisional protection for a simple matter connected 
with dental surgery, so simple that a child could understand it. 
After drawing up my specification in the usual way, and of which 
I have many specifications by me to go by, by different people 
on different subjects, and then entered my subject matter, fully 
describing my claim in every detail, and not sending drawings, as 
I considered they were not required, I forwarded it to Somerset 
House with a £1 stamp attached, considering I had done what was 
right and sufficient. A short time after it was returned to me 
stating the description was incomplete. I therefore wrote as much 
again, and enclosed sketches describing it in every conceivable 


way, and sent it again to Somerset House. Again it was returned 

under the same excuse, and in a day or two after, from a patent. 
agent in the town where I reside, I received a letter intimating that 

I was applying for a patent, and that I should not get it through, 

but if I liked he would get it through at moderate cost to me, but, 

being too disgusted with the whole proceeding, I let the matter 

doap-lesing my £1, of course. 

Under the Amended Patents Acts, 1888, it there specifies that 
any person can obtain patent rights for him or herself, as the case 
may be, providing they conform to the directions laid down. Of 
course, I can fully understand a person employing a patent agent, 
knowing that it would be better to do so than attempt to do so 
themselves, being strange to such matters, but as a patentee of 
thirty years’ standing, and being connected with various patents, 
and in one case under the old Acts paying as much as £64 for 
obtaining a patent for three years, I fully expected to get some 
benefit from the Amended Acts, and not be forced to proceed 
through a patent agent, paying somewhere about £10 for obtain- 
ing that which I can do just as well myself for the time of writi 
out specification and payment of £1. This is my experience, a 
I would very much like others to give their experience, as I feel 
there is much that wants looking into. To a man with limited 
means, the fleecing he gets from patent agents entirely prevents 
him from profiting by his invention. 

If those applying for letters patent are compelled to go through 
the patent agent’s hands, by all means let their fees be fixed and 
able to be taxed same as lawyers and others. As it is, would-be 
patentees are in as bad a state as they were before the Acts were 
amended. I myself should very much like some member of Par- 
liament to question the House for a return of the number of 
patents that have been taken out without the aid of such patent 
agents. 


May Ist. PATENTEE, 


THE GRAPHICS OF THE GYROSCOPE. 


Sin,—Desiring to construct a graphic diagram of the theory of 
the gyroscope, I find myself at a loss. I can get the mathematical 
investigation of the instrument in various treatises, but the authors 
all seem to fight shy of the graphics of the subject. 

To make my meaning clear I give two small diagrams. Fig. 1 | 
is a very rudimentary yet sufti- 
cient form of gyroscope in side 
view. Fig. 2 is an end view. 

Here A is the rotating disc ; 
B is the arm on which it re- 
volves. It is supported by the 
bent end C resting in a small 
cavity in the end of the stand 
D. The effect of gravity is 
represented by the arrow. 

hile A is spinning, B will 
remain horizontal, and A and’ 
B will move in a horizontal 
plane round D. Now the whole 
weight of A is transmitted in some way through C to D. But the 
effect of gravity is a single force, It is obvious that it cannot be 
oppcsed by any other single force, equal and 
opposite. Hence it follows from a well-known 
law of statics that it must be opposed by two 
or more forces, whose resultant is gravity F. 
I want to know how to draw these forces cor- 
rectly, both in direction and amount. 

But this is not all; A B, as I have said, 
moves round D in a horizontal plane. This is 
the result of some force. I want to draw this 
force also correctly, both in direction and 
amount. Take Fig. 2; here is a face view of 
the disc. F represents gravity. Now two 
forces in the direction of the dotted lines H H 
would resist F.. I want to know how to draw 
these lines correctly. 

It may be, however, that the proper lines to draw are indicated 
in direction by the arrows K K in Fig. 1. If this be so, where am [ 
to find the magnitude and cause of these forces—what, that is to 
say, is behind them ? 

Lastly, where am I to draw the line of force causing the horizontal 
rotation of the whole round D ! 

Some of your readers can no doubt help me. But I beg them 
to understand that I do not want an algebraic demonstration of 
the theory ; that I have, and various explanations by various 
authors, which only seem to confuse, as they do not agree. I shall 
be much obliged to anyone who will direct me to a clear graphic 
demonstration of the theory, for that is a thing which I have quite- 
failed to find. 

I know of one with numerous diagrams, but they deal with the 
question piecemeal, and I have entirely failed to construct eny 
satisfactory diagram which will show all the forces acting in 
a gyroscope in duration and amount at any instant of time. 

Leighton, April 28th. HAMBER WILSON, 


FIG.2 


LOCOMOTIVE FIRE-BOX STAYS. 


Str,—Perhaps it may be of interest to your readers interested 
in the subject to learn that M. Du Bousquet has for several months 
been using with success fire-box stays of manganous bronze. The 
high working pressure of the compound engines of the Chemin 
de Fer du Nord—213 lb. to 227 lb. per square inch—appears to 
have been the cause of frequent ruptures of the ordinary copper 
stays in the upper longitudinal rows, and this led M. Du Bousquet 
to experiment with and try stays made of the aforesaid material, 
which, by-the-bye, cannot properly be called a bronze, as it con- 
tains only copper and manganese—4 to 5 per cent. An account 
of these trials will be found in the March issue of the Rerue 
Générale des Chemins de Fer. The stays are plain in the portion 
comprised between the shell and fire-bcx plates, and are drilled 
through. _It is also to be noted that the diameter of this tell-tale 
hole is }in., following in this respect the more recent practice 
adopted for this kind of stays. It will be remembered that for- 
merly the hole at one end only, or at both ends, was only jin. 
internal diameter. 


April 29th, MERNOK. 


NEW ELECTRICAL WORKS. 


S1r,—As is well known there is a remarkable tendency for trades 
to keep themselves to particular localities, and the reasons for this 
under modern conditions are not always apparent. To the electri- 
cal manufacturers or firms contemplating the putting down of new 
works it would be a matter of great interest to ascertain what part 
of the country is really best adapted for the purpose. It has 
occurred to me that perhaps some of oo readers would be able to 
furnish information on this point, and I venture to put before them 
the question, ‘‘ What part of the country should be chosen for 
entirely new electrical works, assuming that the firm putting down 
same had an entirely free hand, and was not influenced by any out- 
side considerations other than the actual general adaptabilities of 
the locality?” I feel sure a discussion of this question would be 
of considerable interest to your readers generally, and I trust you 
will see your way to insert it in your columns. : 

Foxley-road, Brixton, April 26th. RICHARD V, LYNN, 


Ir is announced from Tokyo that the harbour of Mat- 
sumai, on the coast of the Sea of Japan, opposite V ladivostok, is 
being made into a new naval port. ‘The work is being carried out 
with all speed, and is already said to be almost completed, 
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AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Automobile Exhibition. — An exhibition of automobiles or 
motor vehicles was held at Chicago in March, and the vehicles and 
their appurtenances were fairly well represented, though there 
was nothing specially novel or important. Electric vehicles were 
most numerous, and steam ranked next, the number of gasoline 
vehicles being unexpectedly small. Most of the vehicles were 
carriages of various types—for pleasure, use, or for racing—but 
there were a few delivery wagons, and a steam truck or lorry. 
The iage bodies are in several cases of handsome and attractive 
design, being a distinct improvement upon the crude and ungainly 
vehicles of a few years ago. The ae were of all kinds, closed 
and open, light and heavy, and included also cabs, omnibuses, and 
drags. Among the peculiar vehicles was one having a pair of 6ft. 
wheels journalled independently upon the ends of an axle, and 
having electric motors contained within the wheel hubs. The 
batteries were hung below the axle, and served as a counterweight 
to the body or seat fitted upon the axle. Some three-wheeled 
carriages were shown with the single wheel leading or trailing, and 
there were also a number of bicycles and tricycles fitted with 
motors. These ‘‘ motor cycles,” however, have not attained any 
great popularity. Some are operated by electricity, but most of 
them e gasoline engines, with a belt running on a grooved pulley 
attached to one of the wheels. Two racing machines were in place, 
upon which the vehicles to be tested were anchored, their wheels 
driving pulley wheels upon which they rested, while dials showed 
the comparative speeds. On one evening there was a procession 
of delivery wagons used by various business firms in Chicago. 

Naval dry dock.—The new dry dock now being built for the navy 


department at Portsmouth, U.S.A., will be 750ft. long and 130ft. 
wide on the coping, 725ft. long and SOft. wide at the bottom, and 
30ft. deep over the sill at main high water. The work is protected 


by two cofferdams of timber crib work, with an outside dam or 
embankment of earth and gravel, and an inside embankment of 
rock filling, The cribbing is of spruce timber, 6in. by 6in., the 
width being 20ft.; the outside has a sheeting of tongued and 
grooved sheet piles, and the crib pockets are filled with broken 
stone. After the cofferdams were completed and the tide sluices 
used during construction were closed, the water was pumped out 
by four pumps: a 6in. centrifugal pump of 1200 ons capacity, 
one Sin. of 450 gallons, one 4in. of 375 gallons, and one 3in. of 215 
gallons capacity. The excavated material is handled by two 
travelling bridges which span the site and are 250ft. long. At 50ft. 
from one end and 30ft. from the other are supporting towers run- 
ning on two standard gauge railway lines 164ft. apart. Each 
bridge has two wooden trusses 1/ft. deep and 13ft. apart, 
connected by traverse A frames and top lateral bracing. A line of 
rails of 1Sin. gauge carries the hoisting trolley which traverses 
along the bridge. The bridge is moved at a speed of 150ft. per 
minute by means of four wire cables, one anchored at each end of 
each track, while the free ends pass around winding drums. The 
trolley is traversed in a similar way at a speed of 275ft. by two 
cables, and the 10-ton hoist is operated at 200ft. per minute. The 
bridge, trolley, and hoist are all operated by a 30 horse-power 
winding engine with vertical boiler, two cylinders 84in. by 10in.. 
five drums, and two winch heads. All theclutches and brakes are 
controlled by eight levers in a frame at one side of the engine. 
About 120,000 cubic yards of rock have to be excavated, and the 
work of putting in the concrete and granite lining will soon begin. 

Cantilever bridge in Alaska.—A bridge of very peculiar desi; 
has recently been built on the line of the White Pass and Yukon Rail- 
way—Alaska—tocarry the line directly acrossadeep canyon, in order 
to eliminate the ‘‘switchback” or zig-zag by which the line originall 

from one side to the other. By means of the switchbac 

the line was opened for traffic much sooner than would have been 
possible had the bridge been built in the first place. The bridge 
consists of two pairs of triangular cantilever trusses, each resting 
on its apex and having the Ang horizontal. These form a deck 
bridge 400ft. long, with a cen span of 240ft., the shore arms of 
the trusses being 80ft. long. At each end are timber trestle 
approaches, making the total length 850ft. The centre of the 
bridge is 275ft. above the bottom of the canyon. The piers for the 
bearing Th of the trusses are of concrete, and were constructed 
with difheulty on the steep slopes of the canyon, great masses of 
ice and snow having to be removed. The steel work was built at 
Massillon, U.S.A., and erected in the usual way. No hitch 
occurred in the erection, all the parts fitting together properly and 
without trouble. The bridge was tested by a train consisting of 
two heavy goods engines, five car loads of steel rails—15 tons per 
car—a brake van, and a passenger carriage. Afterwardsa running 
test was made with two engines and a rotary snow plough. The 
maximum deflection was }in. 

Eight-coupled goods locomotives.—The Southern Pacific Railway is 
one of the roads noted for the use of very heavy and powerful 
engines, and it has recently added twelve such engines to its 
equipment. They are of the Consolidation type; that is, with 
driving wheels and a two-wheeled leading 
truck. The third pair of drivers are the main drivers. All the 
engines are two-cylinder compounds, with piston valves for the 
high-pressure and slide valves for the low-pressure cylinders. The 
cylinders have an unusual length of stroke, and the boilers are of 
great size, carrying 2201b. working pressure. The general dimen- 
sions are as follows :— 


Cylinders, diameter .. - 28in. and 35in. 
stroke.. . 84in. 

Driving wheels .. 4ft. 9in. 

Bogie wheels.. .. .. -. 2ft. Gin. 

Driving wheel base .. 15ft. 8in. 

Total wheel base.. .. .. 24ft. 4in. 

Weight on driving wheels 176,000 Ib. 

Weight of engine.. .. .. 200,000 Ib. 

Driving axle journals 9in. by 12in. 


Thin. by 5}in. and 64in. by 6in. 
Coupling rod journals 5gin. by 4jin. and 5in. by 3jin. 
Boiler, diameter .. 6ft. 5in. 
»» pressure .. 220 Ib, 
Fire-box, len 
e ++ ee « front, 6ft. 1jin.; back, 5ft. 4}in. 
Crown staying .. .. .. Radial stays, 1lin. 
Tubes, number—iron.. .. 
» diameter .. oe . 2in. 
Heating surface,tubes .. .. .. 3391 square feet 
ns mn water tubes .. 31 square feet 
piston .. .. .. 177 square feet 
» total 3599 square feet 
Grate surface .. . square feet 
Funnel, diameter 16in. to 18in. 
p outside ljin.; Lp., lin. 
»  imsideclearance .. .. .. jin. 
Tender—eight wheels, 
Frames .. Steel channels 
Wheel base .. 15ft. Sin. 
Weight, empty 43,200 Ib. 
Water carried 4500 gallons 
Wheel base of engine and tender .. 52ft. 6in. 


Oil engine.—The Secor internal-combustion engine now bei 
introduced in the United States uses common kerosene oil for fuel, 
and is made with vertical, inverted, direct-acting cylinders. It 
was designed as an engine for general purposes, and it was 
thought well to adopt steam engine mechanism and methods as 
far as practicable. In designing the engine, it was intended to 
produce an easily-started, smooth-running, and reliable engine, 
capable of working cheap liquid or gaseous fuel, with chemically 
correct combustion, and giving a s 'y electric pressure when the 


single-cylinder engine is directly connected to a dynamo witha 
continuous shaft, The Beau-de-Rochas cycle was adopted, with 


electric ignition. Poppet valves are used, operated by spiral gears 
in the larger engines and by spur gears in the smaller ones. The 
governing is effected by varying the change instead of by omitting 
any of the working impulses. In view of the objections incident 
to the use of vaporisers or of force pump lation, it was deemed 

referable to dispense entirely with vaporisers and force pumps. 
Scckuente demonstrated that gravity from a constant head or 
pressure, combined with mi tric measuring devices, would 
give the requisite certainty for an oil feed, while a certain definite 
temperature could be relied upon to produce gasification within 
the cylinder. The fuel enters with the air, both being at normal 
temperature, through the main admission valve, the necessary 
proportions being adjusted by a micrometer device. For liquid 
fuel a needle valve is used, while for gas fuel a valve similar to 
but smaller than the air valve is employed. The —— is found 
to respond to changes of load as rapidly as a high-speed steam 
engine, and it maintains absolute steadiness under sudden and 


severe changes. 
1 Steel 


will be automatic brake-setting devices to stop trains if they over. 
run the signals, 

Movable dam.—A movable section of dam on the Chanoine 
hrs is to be built on the Ohio River, nine miles below Pittsburgh 

«S.A, The river bottom is a shaly rock, covered by gravel vary- 
ing from 4ft. thick next the lock ‘wall to 10ft. near the channel 
The Chanoine dam will be 500ft. in length, It will be built within 
a cofferdam 1800ft. long, and 14ft. high above the sill of the dam 
This will have two rows of plank Lear 12ft. apart, set about 
2ft, into the river bottom and supported by longitudinal timbers 
and transverse tie rods. The 12ft. space will be filled with 
material dredged from the river and covered with a plank deck or 
tloor to prevent washing in case the cofferdam should be submerged 
by floods, guard cribs will be p aocrae to protect the outer end of 
the cofferdam from injury by floating ice or drift. The gravel and 
loose rock will be removed, and holes drilled in the solid rock for 
the anchor bolts which will have swelled ends, the space between 
the bolt and the side of the hole being packed with Portland 
t mortar. The foundations will be of concrete, made with 


Rolling-mill engine.—The new rolling mill of the Nati 
Company, U.S.A., has the 14in. continuous billet rolls driven by a 
cross-compound condensing engine of 5000 horse-power at normal 
cut-off, but which can develop 7000 horse-power at full load. The 
cylinders are 40in. and 70in. diameter, and have a stroke of 5ft., 
while the speed is 60 to 80 revolutions per minute. Steam at 
135 lb. pressure is supplied by i placed at the blast 
furnaces, 1200ft. distant, a portion of the waste heat serving for 
the boilers. The crank shaft is 24in. diameter at the bearings, 
and 26in. at the fly-wheel, and carries crank discs 8ft. diameter. 
The tiy-wheel is built up of separate spokes and rim segments, con- 
carte | by steel links let into recesses in the rim. It is 24ft. 
diameter, and weighs 24 tons, The governor is driven by a belt, 
and is adapted to maintain any given speed between 60 and 80 
revolutions, within 1} per cent. variation from no load to full load. 
The tripping mechanism of the low-pressure cylinder is operated 
by the governor by a shaft. To prevent cylinder wear, the piston- 
rods are extended through the back cylinder heads, and fitted 
with adjustable slippers running on heavy guides or slide bars. 
The cylinders are lubricated by means of oil pumps worked from 
one of the wrist plates. The frames are very heavy, and havea 
continuous bearing upon the foundation. The engine is of massive 
construction in allits parts, and is notable from the fact that com- 
paratively few Corliss engines have been employed for driving roll 
trains. It has been a quite general opinion that only a slide valve 
—of some design or other—could successfully withstand the high 
speed and extremely hard usage to which rolling-mill engines are 
subjected. The condensers maintain an average vacuum of 26in. 

Tron and cement pipe.—While cast iron pipe is most commonly 
used for water mains, there is also a sheet iron and cement pipe 
which is used to some extent in the United States, under pressures 
as high as 1001b. This is known as Phipps’ hydraulic pipe, and is 
made as follows: A sheet iron pipe is riveted up and rings are 
driven onto the ends for the joints, one end having a socket ring 
and the other a spigot ring to fit into it. The pipe is then lin 
on the inside with pure cement to protect the iron from the action 
of the water in passing through it. An outside jacket of sheet 
iron is then placed around the pipe, extending to within a few 
inches of each end. The space between the jacket and pipe is 
filled with a cement grout, thus protecting the outside of the pipe 
from the action of surface or ground water. When the pe are 
jointed a wrought iron sleeve is put over the two ends which 
project beyond the jacket. The space between the sleeve and the 
iron rings of the two pipes is then packed with cement, and a 
wiped joint is made over the outside of the pipe. This makes a 
continuous cement-lined conduit. The strength of the iron is 
depended upon entirely for the strength of the pipe, the additional 
strength due to the cement not being considered in designing the 
pipe. The pipe is lighter than cast iron, and the charges for 
transportation are therefore less. All specials, except bends, are 
made in the same as was the pipe. Service attachments are made 
with straps bolted around the pipe. Some hundreds of miles of 
this class of pipe are said to be in use. 

Plate-glass factory plant.—In the Ford Plate Glass Works, 
U.S.A., all the machinery is driven by electricity, power for the 
plant being furnished by five engines, ting 5500 horse- 
power. There are fifteen buildings, the smaller ones being 
three storeys high, and the largest is 780ft. by 220ft. There are 
83 motors, aggregating 7000 horse-power, including 18 of 200 
horse-power, and 24 of 100 hurse-power. Of these 59 are of the 
three-phase induction type, for a current of 580 volts, with a fre- 
quency of 4800 per minute. The other 24 motors use direct 
current at 120 volts, and aggregate 289 horse-power. Fifteen are 
special crane motors. The engine-room is 180ft. by 50ft., and 
boiler-room 46ft. by 180ft. The three main engines are of 1500 
horse-power each, and each has on its shaft the armature of a 
three-phase generator of 1000 kilowatts capacity, with 40 poles, 
furnishing current at 580 volts. The high-pressure cylinder has a 
triple-ported steam valve of the gridiron type, with an auxiliary 
cut-off valve riding upon it. The low-pressure cylinder has a 
single-ported gridiron valve. Both cylinders have Corliss exhaust 
valves. The fly-wheels are 16ft. diameter, weighing 50 tons. A 
500 horse-power tandem compound is directly connected to a 350- 
kilowatt three-phase alternating-current generator, and a 200 
borse-power tandem compound engine is directly connected to a 
350-kilowatt 125-volt direct-current generator. There are three 
sets of three-cylinder double-acting pumps, each geared to a 50 
horse-power three-phase induction motor. Steam is furnished by 
eight Stirling vertical water-tube boilers of 500 horse-power each. 
The boilers are all equipped with water columns, high and low- 
water alarms, and pop safety valves. Four of the boilers have the 
Playford chain grate stokers, and four have Murphy stokers. In 
front of each battery of four boilers are five coal hopper tanks, 
14ft. diameter and 9ft. deep, holding 40 tons each. The coal from 
the railway wagons is shovelled into hatches, and falls into the 
buckets of a continuous chain-belt conveyor, which carries it up to 
the bins and deposits it in either one as desired. The main build- 
ing is heated by hot water, which is passed through heaters at the 
chimney, where fan blowers drive the hot air around them. 

Electric elevated railway.—The structure of the electric elevated 
railway at Boston, U.S.A., is now nearly completed, and work on 
the power station is well advanced. There will be twelve Babcock 
and Wilcox water-tube boilers of 500 horse-power each, arranged 
in pairs, and ra 175 lb, pressure. The steel coal bin will 
store 3500 tons. he brick chimney wil! be 252ft. high, 29ft. 
diameter above the flues, 13ft. inside at the top, and 214ft. over the 
top moulding. Green’s economisers are installed. Feed-water will 
be taken from the city mains at 351b, pressure. The engine-room 
will be served by a 45-ton electric travelling crane. he power 
equipment will consist of three vertical inverted compound con- 
densing engines of 4000 horse-power, with cylinders 44in. and 88in. 
diameter and 5ft. stroke. They will run at 75 revolutions, and 
the governors at 250 revolutions, Each engine will be directly con- 
nected to a generator of 2700 kilowatts capacity. The shafts are 
37in. diameter at the fly-wheel and armature, and have a 16in. hole 
from end toend. The journals are 32in. by 56in., chain oiled and 
water-jacketed. The fiy-wheel is of cast iron, 26ft. diameter and 
120 tons in weight. The allowable speed variation from no load 
to full load is 1 per cent., and no variation must exceed 2 per cent. 
The main steam pipe is 16in. diameter, and fitted with separators. 
The condensers are of the Blake walking-beam type. The 
cars will be 46ft. 3in. long over the end platforms, with end doors 
and a door in the middle of each side. ts will be longitudinal, 
and the platforms will be vestibuled. The cars will be 84ft. wide 
and weigh 30 tons empty. Each car is mounted on two four- 
clantel taeda trucks, one of which has 33in. wheels and a 150 
horse-power electric motor on each axle. This bogie carries 64 per 
cent. of the weight of the car. The other bogie has 30in. wheels 
and no motors, The Sp e system of multiple control will be 
used inoperating. Trains will have an acceleration of two miles per 
hour, and will be run at intervals of 14 minutes. High speeds will 
be maintained, and in addition to the automatic block signals there 


gravel and cement, filled within and around a framework of white 
oak timbers. The entire foundation will be covered with a decking 
of white oak, upon which will be bolted and fastened all the ‘moy. 
able parts of the dam. The wickets will also be of white oak 
carried by iron horses fitted to the movable frames. Two 3in, 
pipes and one 4in. pipe, all of galvanised iron, will be embedded 
in the concrete foundation to serve as air and electric conduits, 
To resist undermining on the lower side of the dam there will be 
a protection crib 20ft. wide the whole length of the dam, This 
will be built of oak frames anchored to the rock, and filled with 
concrete for the first 200ft., and with stone for the remaining 
ag All concrete will be made with river gravel, washed when 
it is dirty, 


CHANGE OF VOLTAGE IN ELECTRICAL SUPPLY, 


As a result of the inquiry recently held in connection 
with the change of voltage in electrical supply, to which 
we referred at ea in our issue of the 8th March last, 
the Board of Trade have just issued two supplemental 
regulagions to be added at the end of Regulations 5 and 6 
already in force. These we reprint hereunder. It will 
be understood that the “ principal regulations” men- 
tioned are those which already exist. 


Regulation 5 of the principal regulations shall be read as if the 
following provision were added at the end thereof :— 

‘*Provided that so long as effect is given to the next following 
regulation the undertakers shall not be bound, under this regula- 
tion or any regulation a thereto, previously made, to 
comply with any condition which has been or may be imposed 
thereunder the effect of which is to prohibit any change in the 
pressure of the supply to any premises except with the consent of 
the consumer.” 

Regulation 6 of the princizal regulations shall be read as if the 
following provision were added at the end thereof :— 

‘*But where the consumer withholds his consent after the 
undertakers have offered to eo with the general terms and 
conditions imposed by the Board of Trade (County Council, local 
authority), and, if not required to do so under those terms and 
conditions, also to pay the reasonable cost of or incidental to the 
change (including compensation for any loss or damage incurred in 
consequence of the change), the undertakers may appeal to the 
Board of Trade, and that Board may, if they think fit, give their 
consent to the change on such terms and conditions as they impose, 
and the consent of the Board so given shall for the purpose of this 

ulation have the same effect as the consent of the consumer.” 

e Board of Trade may, if they think it necessary in any case, 
refer to a single arbitrator appointed by them to determine what 
terms and conditions it would be proper to impose under this 
provision in case the consent of the Board is given. 

Any such arbitration shall be subject to the like provisions as an 
arbitration in pursuance of a special Act under Part I. of the 
Board of Trade Arbitrations, &c., Act, 1874, and shall also be 
subject to the provisions of the Arbitration Act, 1889, as if the 
arbitration were pursuant to a submission, except that the powers 
under the last-mentioned Act with respect to the costs of the 
reference and award shall be exercised by the Board of Trade 
instead of by the arbitrator. 


Our opinions on the subject have been already so fully 
set out that it is needless to make further comment. 


CONTINENTAL NOTES. 


A TECHNICAL school is projected at Hernisand, Sweden, which 
will cost 195,000 kr, 

THE communal council of Giteborg has approved of a project 
for the construction of an electric tramway from Giiteborg to 
Milodal, 

THE engineer Camille Barbey of Geneva has presented an 
application for the concession of construction and explvitation for 
a period of 70 years of a line of railway from Domodossola to Arona, 
which is intended afterwards to be connected with the Simplon. 
The line would be 57 kilometres long. Thesame engineer has applied 
for the concession of a line from Gravellone to the Domodossola 
and Novara line, 

THE Italian Government has accorded to the Jura-Simplon 
Company the concession for obtaining water power from the Diveria 
amounting to 600 horse-power. 

THE contract for the enlargement of the Rue de la Vanne power 
station of the Brussels Tramway Company has been confided to M. 
Labarre, Ixelles, Brussels, 

A LARGE new sugar factory is to be built and installed for the 
season of 1902, at Leopolddorf, Austria, by the Leipnik Lunden- 
burger Zuckerfabrik Aktien Gesellschaft. 

SELpoM has the Belgian metallurgic industry been in such a slack 
state. The principal steel and iron works, rolling mills, and blast 
furnaces are merely ¢ ied in leting old orders, without 
receiving any new ones of importance. Large numbers of work- 
men have been paid off, 

A PROJECT is at present on foot for the construction of a port in 
connection with the town of Dordrecht, Holland. The proposed 
harbour would have an area of 68 acres, 


OIL as A Fuet ror Torrepo Boats,—An interesting trial was 
made a few days since on board the first-class torpedo boat Ophir, 
built by Messrs. Yarrow and Co., for the Dutch Government, with 
a view to test Holden’s system of oil burning. A trial was first 
made with coal only, when a speed of 244 knots was obtained over 
a lengthened run. Then the oil burners were started in addition 
to the coal supply, which remained constant throughout. With 
the oil and the coal —— the speed was immediately increased 
two knots, i.¢., to 264 knots. The coal burnt throughout the trial 
was at the rate of 26001b. per hour, and when the oil was supple- 
mented the additional consumption of this fuel was 700 lb. per 
hour (Borneo oil). In the Ophir there are two boilers of equal size, 
and a further trial was made at a slower speed with oil ree using 
one boiler, when a speed of 14 knots was readily obtained, burning 
500 Ib. of oil per te The great advantage of oil burning, 
either alone or supplemented with coal, is that variations in 
——_ can be much more rapidly made than when burning 
coal alone, and the stokehold staff in larger installations can be 
much reduced, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


ur event of the week is the reduction of £1 which has taken 

lace in marked bars by circulars issued on Monday by the 
leading list houses, and which “ - prices down to £8 10s., or £3 
lower than twelve months ago. e reduction shows how much 
trade has come down from the boom level of this time last year, 
but it of course could not be expected that things could remain 
for long at that exceptionally high standard. 

The reduction is welcomed, however, by consumers, and par- 
ticularly by the engineering trades, which use a good deal of this 
superior grade of iron, It was thought possible that there might 
be some drop in prices at the last quarterly meeting, but at that 
time manufacturers declared that productive costs were so high 
that it was not practicable to make any reductions, It cannot 
said that since then there has been any lowering in the values of 

ig iron, but coal is somewhat cheaper, and ironworkers’ wages 
(me also recently come down considerably. 

A fair accession of business was reported on ’Change in Birming- 
ham this—Thursday—afternoon, as the result of the drop, 
contracts being given out which had been withheld at the quarterly 
meetings. 

Other descriptions of best iron, in addition to bars, have also 
been reduced, BBH Bloomfield plates becoming £9 10s., and 
corresponding qualities of other houses the same. £6 7s. 6d. is 
considered a good price for common unmarked bars, Sheets, 
singles, are £7 5s. to £7 7s. 6d.; doubles, £7 7s. 6d. to £7 10s.; 
trebles, £8 to £8 2s. 6d. Galvanised corrugated sheets f.o.b. 
Liverpool are £11; £7 15s. is asked for hoops, and £7 to £7 5s. for 

as strip. 

With reference to steel, some good orders are in hand. Angles 
and girders are quoted £6 to £6 5s.; plates, £6 15s, to £7 5s.; bars, 
£7 to £7 10s.; Bessemer billets, £5 to £5 5s.; and Siemens, £5 5s. 
to £5 10s, 

In the pig iron trade the make of Midland sorts is increasing, 
and another furnace has been, or is about to be, blown in in North 
Derbyshire. 

Staffordshire cold blast is quoted 105s, to 107s. 6d.; ordinary, 
all-mine, 52s. 6d. to 60s, ; best, 80s. to 85s.; part-mine, 48s. to 
50s.; and cinder, 44s. to 46s, Derbyshire sorts are quoted about 
48s, to 50s,; and Northamptons, 46s, to 48s, 

A mass meeting of the operatives in the hammered and country 
workers’ section of the chain trade, who are out on strike, was 
held at Cradley Heath on rer Mr. G. Homer presiding. The 
secretary, Mr. J. Smith, reported that over 900 of the operatives 
had turned out on strike, There was no new development, but 
the following employers had consented to concede the list prices : 
Messrs, R. Green, Cradley Heath; H. F. Shaw, Old Hill; B. 
Homer and Son, Cradley Heath; G. Bloomer, Cradley ; and T. 
Gerrins, Careless-green, Stourbridge. Addresses were delivered by 
Messrs. T. Sitch, J. Taylor, and J. T. Beston, Birmingham. A 
resolution in favour of continuing the struggle was carried unani- 
mously, but it was decided to allow the operatives to resume work 
at the shops where the list prices have been promised, 


NOTES FROM LANCASHIRE, 


(From our own Correspondents.) 


Manchester.—A stronger position in the iron and steel markets 
and increasing business coming forward are just now being largely 
talked of, but when the actual situation comes to be closely ana- 
lysed it can scarcely be said there is much to warrant more hopeful 
anticipations that may be regarded as of a very definite character. 
There is perhaps a recurrence of the more or. less general feeling 
that prices are about touching the bottom, and this is bringing 
forward more buying here and there, but the general trade outlook 
is not improving. in most branches of engineering, apart from 
what may be termed specialities, the tendency continues in the 
direction of slackening activity, so far as new work giving out is 
concerned, and the orders that are secured have, as a rule, to be 
competed for at much lower prices than were being obtained only 
a short time back, 

lf anything perhaps a slightly steadier tone was noticeable on 
Tuesday’s Manchester iron market, and inquiries were reported 
to be coming forward rather more freely, although these 
scarcely represented an appreciably increased weight of actual 
business generally. If, however, there was any real improvement 
to report, it was mainly in raw material, which for the moment 
would seem to be showing some firmness as compared with the per- 
sistent downward tendency of a few weeks back. Any buying, 
however, beyond i diate requir ts continues cneepttenat 
and although here and there moderate contracts are reported to 
have been put through, purchases for the most part are still only 
of a hand-to-mouth character. For local and district brands quota- 
tions are being maintained at late rates. Lancashire foundry pig iron 
is nominally unchanged. Of Lincolnshire iron rather more is now 
coming upon the market, and the re-starting of a number of 
furnaces is being rapidly pushed forward. Where makers have 
iron to offer they are not able to get more than 49s. 6d. net 
by rail Manchester, although 1s. above this figure is quoted 
in one or two cases. Derbyshire makers are not at all such 
pressing sellers as they were a short time back, and it is ex- 
ceptional where they are quoting under 54s. to 55s. net for 
No. 3 foundry delivered here. Users of forge qualities in 
some instances have been placing contracts for moderate quan- 
tities at the minimum figures, representing about 48s. 2d. net 
Lincolnshire, and 493, 6d. less 24, Lancashire, delivered Warring- 
ton ; although ls, per ton is reported as being got for one or two 
brands of Lincolnshire, Middlesbrough maintains the firmer tone 
recently noted ; some brands could still be bought at 53s. 10d. net, 
but the general quotation is now 54s, 4d. as the minimum for good 
named brands, delivered by rail Manchester. Scotch iron is about 
steady at recent quotations, 60s. to 60s. 6d. net remaining average 
figures for Eglinton and Glengarnock, delivered Manchester docks. 
American iron can only be quoted nominally at about 57s. to 
57s. 6d. net at docks, as there is really nothing now coming 
forward. 

With regard to finished iron makers are not quite so badly off for 
work. In bars they have orders which are keeping some of the forges 
on about full time, but the business is only hand to mouth, and 
for the most part unsatisfactory as to price, special discounts in 
many cases being allowed, and even the reduced list of £6 10s. does 
not altogether represent the actual basis on which orders are being 
taken, Both in sheets and hoops business is quiet, with quoted 
rates about £8 5s, for sheets, and £7 12s, 6d. random to £7 17s. 6d. 
special cut lengths, delivered here, and 2s. 6d. less for shipment. 
In the nut and bolt trade only a limited inquiry comes forward, 
and although the leading tirms are not altering their list basis 
following upon the further reduction in finished material, there is 
some very low cutting on the part of one or two of the smaller 
makers to securé orders coming upon the market. 

In the steel trade raw material is somewhat steadier, and on 
hematites a slight advance on recent minimum rates is bei 
quoted, but ordinary No. 3 foundry qualities are still obtainable at 
about 67s, to 67s. 6d., less 24, delivered here. Local made billets 
remain at about £4 15s, net, and although there is now little or no 
competition from the United States, continental billets are keeping 
Prices low. Steel bars range from £6 12s, 6d. and £6 15s. upwards ; 
common steel plates, £6 2s. 6d. to £6 5s.; with boiler plates now 
practically quoted about £6 12s, 6d., and consumers offering 
£6 10s, delivered in this district. 

The members of the Manchester Association of Engineers paid 
Ral visit on Thursday last to the works at Preston of the Electric 

lway and Tramway Carriage Company, Limited, and the 


lish Electric Manufacturing Company, Limited, both of which 
had been freely thrown open for the fullest possible inspection. 
As these works represent the most modern up-to-date methods for 
their special classes of manufacture, and have been laid out almost 
entirely on American lines, the visit afforded an interesting basis 
of comparison with present English practice. In the tramway 
carriage works the party had an opportunity of seeing the most 
advanced methods of manufacture in this branch of industry so far 
as all the superstructural work is concerned, and the wood-working 
plant was of special interest, the machines being of the best types 
that have been produced in the United States for all the various 
processes connected with tramway carriage construction, and it was 
admitted by the officials that with English workmen ard American 
tools they had been able to turn out cars quite equal in quality to 
anything produced in the United States, and if anything at even 
a lower cost. 

In the Electric Manufacturing Company’s works, where, with the 
exception of the engines in the power-house, which have been 
supplied by Messrs. rave, of Bolton, and the Lancashire boilers 
for raising the steam, the whole of the plant, including even the 
overhead cranes, has been imported from the United States, the 
visitors had an opportunity of seeing practically an American works 
put down in Heaknd, but with the exception of a few foremen, over 
special departments, carried on by British workmen. The general 
arrangement and the methods of economical production were 
admitted to be in every way excellently designed. Inthe purely 
electrical department the methods adopted were perhaps the best 
that could be seen even in America, especially in the apparatus for 
winding and other important sections of this particular branch of 
work. In the mechanical department, however, the members were 
perhaps somewhat agreeably disappointed to find that American 
tools and plant were really in no appreciable way ahead of modern 
English equipment. It may be stated that the tools at the works 
have been obtained from the most eminent American manufacturers, 
and arranged and designed for the special class of work they have 
to do, and in many cases the ingenious arrangements for particular 
work attracted attention; but apart from this neither in purely 
automatic appliances, of which there were practically very few, nor 
generally in speed of running or quantity of work turned out, were 
they considered to be at all in advance of what is already being 
done in modernly-equipped English engineering establishments 
laid out for special work, 

Mr. Boyd, the general manager of the English Electric Manu- 
facturing Company, Limited, in responding toa vote of thanks, 
observed that they were very proud of the se workmen they 
had about them. Although the works had not been running more 
than ten months, they were getting better results than they were 
doing even in the United States, 

In the Lancashire district the coalowners are still holding back 
from any formal move in prices, and in accordance with a general 
understanding, there has been no reduction on list rates with the 
opening of the present month. In this respect Lancashire would 
seem to be occupying a somewhat isolated position, as in other dis- 
tricts there has already been a very considerable giving way, and 
coal and fuel from rbyshire, Yorkshire, and Staffordshire is 
cutting into the local markets at prices much below those quoted 
at the Lancashire collieries. In some quarters the policy of the 
Lancashire coalowners of holding on to their prices in face of the 
increasingly keen competition of other districts is being much 
questioned, and it would certainly seem doubtful whether 
their present attitude can be long maintained. The general 
almost complete absence of stocks in the better qualities 
of round coal places coalowners in the position that they 
are under no present necessity to push sales at lower prices, but in 
the meantime they are leaving the market open to outside com- 

titors, and it would seem very probable that some reduction in 

ouse-fire coals will be found necessary before the end of May. 

With regard to other descriptions of fuel, although nominally 
list rates remain without alteration, the general tendency is in the 
direction of an easing down, and where contracts are renewed 
or new orders placed some concession upon previous quota- 
ticns is not at all infrequent. The lower qualities of round 
coal continue in not more than moderate demand for steam 
and forge purposes, and prices are only in exceptional 
being maintained at full rates. The inferior sorts of steam and 
forge coals are obtainable at 10s, 6d. to 1ls., with 11s, 6d. to 12s, 
representing about the top average figures for the better qualities, 
at the pit mouth. Even these prices are considerably above those 
ruling in outside districts, especially Derbyshire, where good 
hand-picked hard coals are being quoted as low as 8s, to 8s, 3d. at 
the pit. Much the same applies to engine fuel. Lancashire 
collieries are still holding as closely as possible to late rates, but are 
gradually being forced downwards when they have to meet out- 
side competition. The commoner sorts of Lancashire slack average 
about 7s. to 7s. 6d., with best qualities only in special cases more 
than about 8s. 6d. to 9s, at the pit, whilst slack from other Midland 
districts is offered at from as low as 4s, 6d. and 5s. per ton at the 
pit mouth, with prices ranging upwards according to quality. 

The shipping demand is not at all active, with prices much the 
same as last quoted, ordinary steam and forge coal averaging about 
12s. to 12s. 6d., delivered ports on Mersey. 

In coke the position is somewhat irregular. Lancashire makers 
of foundry qualities have been compelled to ease down somewhat 
upon late rates in order to meet competition from the North of 
England, and there has been an average reduction of about ls. per 
ton upon recent maximum quotations, 24s, to 25s, being now 
about the average figures for the best Lancashire foundry cokes at 
the ovens. Furnace cokes, on the other hand, are showing, as 
previously reported, a tendency to harden, this no doubt being 
due to increased inquiry now coming forward, owing to the fact 
that a number of furnaces in. the Lincolnshire district are being 
got ready for re-starting, and, of course, arrangements are being 
made for securing the requisite supplies of coke. For best Lanca- 
shire washed furnace cokes about 12s, 6d. to 13s. 6d. is being 
quoted, whilst good Yorkshire furnace qualities could now scarcely 
be quoted under about 9s. 6d. to 10s. per ton at the ovens, 

The extraordinary attitude taken up by the miners, who 
threaten a general strike unless the Government withdraw the 
proposed export duty on coal, may ibly bring about serious 
trade complications, Lancashire, as I have previously intimated, 
is only to a very partial extent affected by the proposed tax ; but 
Mr: Thomas Ashton, the general secretary of the Miners’ Federa- 
tion, stated to me that the miners in this district would do all in 
their power to assist other districts where the tax would press 
most heavily, in any measure which might be thought expedient 
to bring about a withdrawal of the duty. It is, however, not at 
all improbable that this threatened action of the miners may be 
dictated by the further object of checking any downward move in 
“— which is becoming very probable in the not distant future. 

arrow.—The demand for hematite pig iron is quiet, but is 
showing signs of improvement, and makers are beginning to sell 
freely for forward delivery. This is a sign that buyers are looking 
well ahead. The steel trade is consuming fuller parcels of pig iron, 
and the general demand shows more life than of late. Prices 
are very firm at 58s, to 60s. per ton net f.o.b. for mixed Bessemer 
numbers, Warrant iron is firm at 57s, 5d. net cash sellers, buyers 
ld. less, Stocks of warrant iron increased last week 3002 tons in 
consequence of the stoppage of steel mills. The latter are now 
again in full operation, and it is expected that stocks will again be 
drawn largely upon. There are thirty-four furnaces in blast, com- 
red with 45 in the corresponding period of last year. Additional 
urnaces are about to be lighted in the district. 

No change can be noted in the hematite iron ore trade, and 
orders are coming to hand slowly, good average sorts only realising 
12s, per ton net at mines, 

Steel makers are busier all round, and all the departments of 
their works are busily os omg Orders are more largely held, 
except for steel rails, which are very quiet, but the demand for 


which is expected to improve on foreign and colonial account. 
Shipbuilding material is in fuller demand, and a good trade is 


being done in girder rails, and in other classes of local steel. 
Prices are s 

Shipbuilders and marine engineers are fairly employed, H.M.S. 
Euryalus, first-class British cruiser, will be launched at Barrow on 
the 20th inst.; in the meantime the deepened waterway into the 
docks will have been opened. Already 100ft. of the western coffer- 
dam has been taken away, making way for ships going from the 
entrance basinintothe lock. The work of removing the eastern coffer- 
dam hasalready been commenced, and itis expected it will beremoved 
sufficiently in a fortnight to allow the British cruiser Hogue and 
the Japanese battleship Mikasa, to go up the dock, and the British 
battleship Vengeance, ready for delivery to the Admiralty, to make 
her way out to sea for her preliminary trials. 

The shipments of iron from West Coast ports during last week 
reached 7379 tons of iron and 7072 tons of steel, as compared with 
13,710 tons of iron and 7172 tons of steel in the corresponding week 
of last year—a decline in iron of 6331 tons, and in steel a decline of 
100 tons. The total shipments this year represent 120,060 tons of 
iron and 150,405 tons of steel, compared with 281,559 tons of iron 
and 140,829 tons of steel—a decrease in iron of 161,499 tons, and in 
steel an increase of 9577 tons. 

Coal and coke are in poor demand, and prices are low. House- 
hold coal is down 1s. per ton. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

At the time of writing the chief topic in business circles is the 
tax of ls. per ton on exported coal. ineowners and miners, the 
latter as represented by the leaders, are at one in opposing the 
tax, and deputations from all the colliery districts have been to 
headquarters to bring every possible pressure to bear against the 
proposed impost. It is rumoured in the Yorkshire colliery dis- 
tricts that the representatives of the men are prepared to recom- 
mend a general stoppage for an indefinite period to compel 
abandonment of such a tax. It is very much doubted—in spite of 
the resolution passed in London on Wednesday—whether this 
extreme course would commend itself to the men, who are making 
good wages and are not likely to be induced to give up altogether 
their employment. Yorkshire is not so greatly affected by the 

roposal as the Welsh coalfield and that of Northumberland and 

rham, and the offer of the Chancellor to give a rebate on con- 
tracts entered into before the Budget was made known has taken 
somewhat of the sharp edge off the tax. 

An unpleasant feature in the situation in the Yorkshire coal- 
field at present is the number of labour disputes which are still 


open, with, it is to be regretted, small prospect of immediate - 


settlement. 

The condition of trade during the week has not changed much. 
In spite of the summer-like days we have been enjoying, the value 
of house coal has been maintained—a result which is entirely owing 
to combination amongst the house-coal proprietors. 

Several of the Baltic ports, including Riga and Crondstadt, are 
now open, and St. Petersburg will follow in a day or two. This 
has given a stimulus to the steam-coal trade, and several of our 
leading coalowners have been selling for shipment at 9s. 9d. per 
ton, which is an advance of 9d. on the price of the recently-con- 
cluded railway contracts. The colliery proprietors express regret 
that they agreed with the railway companies at so low a price, and 
now decline to make contracts even at 9s. 9d. for shipment, ex- 
pecting that values will rise as the season advances, 

In some quarters the same quality which has been supplied to 
railway companies for 9s, has fetched 10s. to 10s. 6d. per ton at the 
pits, and these quotations are likely to be reached and sustained 
pretty generally, For engine fuel there is also a good demand, 
the aspect of the coal e all round bei soualtoniae improved, 
with every prospect of further firmness developing later on. In 
manufacturing fuel nuts are now at 8s, per ton ; screened slack, 
5s. 6d. to 6s. 6d. per ton ; pit slack from Je. 6d. perton. There is 
no improvement, however, to report in coke, which keeps very 
quiet, with prices exceptionally weak. 

There is rather a brighter outlook in the iron trade. Less dis- 
ition is shown to sell, prices having somewhat stiffened in the 
tt few days and inquiries been more frequent. At the time of 

writing West Coast hematites are making 66s. per ton and East 
Coast hematites 64s. per ton, while Frodingham forge iron fetches 
45s, 6d. per ton, all delivered in Sheffield. 
_ In the lighter trades. of the city attention is at present being 
chiefly given to tools required for agriculture and gardening pur- 
the rates for which are-pretty much as ~~. were last year. 
Reductions in fuel and material have come too late, or been too 
unimportant, to cause a revision of price-lists. Manufacturers of 
engineering tools are fairly well employed, although the work is 
anything but evenly divided. It is generally conceded that busi- 
ness has diminished considerably since February. A similar 
remark applies to the file trade, more jicularly in heavy files, 
and similar sizes, which are usually produced by hand, being more 
in request. Makers of railway, trenching, and excavating tools 
have recently received heavy orders from the Government, follow- 
ing upon the contracts now being steadily worked off. In cutlery, 
silver and plated goods, the foreign business continues light. 
For the United Statés the orders are confined to special articles 
which the buyers insist shall be of Sheffield make, 


NORTH OF ENGLAND. 


(From our own Correspondent.) 

In the iron and allied trades of this district a more buoyant tone 
is apparent, and the position of sellers is becoming stronger. They 
have been doing well this week, and have booked good orders for 
pig iron, a considerable number of them from unexpected quarters. 
It seems to be thought that prices are more likely now to rise 
than to fall, and this is bringing in buyers who have been holdi! 
back ; they are not confining their purchases to what they n 
for early delivery, but are buying for delivery well ahead, this 
affording practical demonstration of their ideas as to the probable 
course of trade. The general opinion is that the worst has been 
experienced. Deliveries of pig iron are extraordinary, and for 
some weeks have exceeded the production. 

This week Cleveland makers have received inquiries from 
America for their iron, and it is not impossible that business may 
result, because now under certain circumstances foreign iron can 
be imported into the United States duty free ; that is, when the 
iron that is imported is going to be used in the manufacture of 
some kind of finished iron or steel for exportation. It is a good 
many years since any pig iron went direct from this district to the 
United States. 

The price of No. 3 Cleveland G.M.B. pig iron has been main- 
tained all the week at about 45s. 9d. per ton for early f.o.b. 
delivery, and some brands have not been procurable under 46s. 
There is now no pressure to sell, particularly as the tendency of 

rices is upwards, and consumers show more disposition to buy. 

o. 4 foundry is at 44s. 3d., grey forge-at 43s. 9d., mottled at 
43s. 6d., and white at 43s. 3d. per ton. Cleveland warrants are 
6d. per ton below last week’s closing figure, but the general market 
is not affected by the fluctuations in warrants. 

The demand for hematite pig iron has been brisk during the last 
few days, Sheffield consumers buying East Coast brands rather 
freely, as they are cheaper than West Coast, and the steel trade 
being more active, their requirements are increasing. They are 
buying not only for prompt delivery, but also for forward and in 
considerable quantities. outlook, indeed, is more encouraging 
than it has been for some months, and it is not likely that con- 
sumers will be able to buy on more favourable terms than those 


ruling at present. Rubio ore is also rising in value, and is likely: 


to continue to do so, because ‘freights advance, and they must do 
so more quickly as steamers are taken out of the ore trade for the 
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Baltic and other trades, which are brisker in the summer half of 
the year. The rate from Bilbao to the Tees has risen to 5s. 44d. 
per ton, this being an advance of 1s. 3d. on the recent minimum. 
= is therefore put up to lds, 6d. per ton, this showing a rise 
of Is, 

_ The stock of Cleveland pig iron in Connal’s warrant stores con- 
tinues to increase, but not much importance is attached to this 
when makers are reducing their stocks so rapidly. 

The shipments of pig iron from the Cleveland district during 
April were over 30 per cent. better than those of the previous 
month, and even exceeded those of the corresponding month last 
year by 5 per cent., though that was a prosperous _ Larger 
oo gay in fact, have not been reported since March last year, 

very seldom have heavier deliveries been reported. They 
showed a great and unexpected contrast to the figures which have 
previously been reported this year. 

The deliveries over sea are thus 25 per cent. less than those of 
April last year, but to home ports they were considerably more 
than double. Greatly reduced deliveries to Germany account for 
the falling off in the over-sea trade. Thatcountry only had 42,382 
tons of iron from this district last month against 71,543 tons in 
oat 1900. To Italy 10,253 tons were sent, as compared with 

tons in April, 1900, and these are the best shipments that 
have been reported for over a year and a-half. To Scotland 44,708 
tons were delivered, a quantity only once before exceeded, but 
when Cleveland iron is 9s. or 10s. per ton below Scotch, the normal 
difference being between 4s. and 5s., heavier shipments naturally 
result. Altogether, 136,154 tons of pig iron have been sent from 
Cleveland to Scotland this year, whereas in the first four months 
of last year the quantity was only 93,856 tons. The four months’ 
deliveries to Germany were but $2,462 tons, against 198,748 tons in 


the corresponding — of last year. 
A more active demand is reported for several descriptions of 


finished iron and steel, orders having during the last few days been 
booked at a fairly good rate ; prospects are generally more favour- 
able, and competition all round is less keen than it has been for 
nearly a year. On this account prices are stiffer, and manufac- 
turers expect to be able to realise some advances. Common iron 
bars are quoted at £610s.; steel bars at £6 5s.; iron and steel 
ship angles, £6; iron ship plates, £6 12s. 6d.; steel hoops, £7 ; 
steel sheets, £8 10s.; iron sheets, £8, all less 24 per cent., f.o.t. 
More is being done in heavy steel rails, and some orders have been 
secured also for tramway rails. The Imperial Tramways Company 
is extending its line at Middlesbrough, but the rails are bei 
obtained from Leeds. The company has met with so muc 
position from the Corporation of Darlington that it has 
abandoned the idea of constructing electric tramways in that town, 
and has agreed to sell the present horse tramways in that borough 
to the Corporation for £/500, instead of the £12,000 it at first 
asked. It is expected that the Darlington Corporation will them- 
selves construct and work electric tramways in the town, ially 
as they have their own supply of electricity for lighting and power 


Cl 
@ Cleveland ironstone miners are endeavouring to establish 
the minimum wage principle, but their employers intimate that 
they cannot see their way to adopt the proposal. 

he agitation against the imposition of a coal export duty has 
been very brisk in the North of England, more particularly in the 
county of Durham, where the miners have been as active as the 
mineowners in demonstrating against it. But as it has proved 
futile, business is once more settling down to its regular course, 
and buying is on a fair scale again. No advances in prices have 
been made here, however, sellers have not found it feasible to rush 
up their rates, as has been done in some other districts. Best 
steam coals can still be got at 13s. per ton f.o.b., and best gas 
coal at 10s. Foundry coke is sold at 17s. 6d. per ton f.o.b., and 
average furnace coke at 14s, 6d. per ton delivered at the furnaces 
on Teesside. As the tendency is upwards, consumers are 
paying more for forward delivery than they have done for a long 


NOTES FROM SCOTLAND. 


(From own our Correspondent.) 

Tue pig iron market has been weak, with only a moderate 
business. Prices were easier early in the week in consequence 
of less satisfactory advices from America, and considerable sales 
were made’on a falling market. The tone became, subsequently, 
a little steadier, but operations were at the same time reduced. 

Scotch warrants have sold from 54s, 6d. to 54s. 14d. cash, and 
54s. 4d. to 64s. 2d. one month. Cleveland iron has m done at 
45s, 84d. to 45s. 6d. cash, and 45s. 104d. to 45s. 7d. one month. 
Business has been done in Cumberland hematite at 47s. 6d. cash, 
and 57s, 64d. one month. ‘ 

The import of Scotch pig iron is on the increase, inasmuch as 
five furnaces that were put out as 2 consequence of the recent 
miners’ strike are again in operation. There are now 73 blowing in 
Scotland, com with 68 last week, and 85in the correspondi 
week of 1900, and of the total 41 are making ordinary, aa 
32 hematite pig iron. 

The demand for pig iron is at present mainly for ordi 
qualities of Scotch Cleveland, hematite 
neglected owing to the depression in the steel trade. Scotch 
hematite is quoted by merchants 61s. per ton for delivery in railway 
trucks at the steel works. 

Towards the end of last week there was a good demand for 
Scotch makers’ pigs, and Cleveland iron was in brisk request, but 
the inquiry has fallen off to some extent in the last few days. The 
general expectation, however, is that much more Cleveland iron 
will be this year than last in Scotch foundries and malleable 
ironworks, 

Prices of Scotch makers’ 4 Spry are comparatively steady. 
Govan, No. 1, is quoted f.o.b. at Glasgow, Fis. ; No. 3, 56s.; 
Carnbroe, No. 1, 57s. 6d.; No. 3, 55s. 6d.; Clyde, No. 1, 67s.; 
No. 3, 56s. 6d.; Gartsherrie, No. 1, 67s. 6d.; No. 3, 57s.; Lang- 
loan, No. 1, 68s.; No. 3, 57s.; Calder, No. 1, 68s.; No. 3, 58s.; 
Summerlee, No. 1, 70s.; No. 3, 57s.; Coltness, No. 1, 74s. 6d.; 
No. 3, 57s.; Glengarnock at Ardrossan, No. 1, 66s.; No. 3, 56s. 6d.; 
Eglinton at Ardrossan or Troon and Dalmellington at Ayr, Nos. 1, 
57s. 6d.; No. 3, 56s.; Shotts at Leith, No. 1, 70s.; No. 3, 58s.; 
Carron at Grangemouth, No, 1, not quoted; No. 3, 57s. 6d. per 


ton. 

The shipments of pig iron from Scottish ports in the past week 
were small, amounting to only 4889 tons, compared with 8574 in 
the corresponding week of last year. The arrivals of Middles- 
brough pigs at Grangemouth were 15,260 tons, being 11,483 tons 
more than in the same week of 1900. Since the nning of the 
year the Cleveland iron imports have reached 135,133 tons, being 
41,175 tons more than in the same period of last year. 

Thursday of this week was observed as a holiday in the iron 
market, as it was the opening day of the Glasgow Exhibition, and 
—— will also closed next Monday, which is a bank 

oliday. 

The malleable iron and steel trades are remarkably quiet ; while 
there is a fair business in finished iron for home use, the export 
branch is poor, and the prices have declined to such an extent as to 
be unremunerative. In the steel trade there is also a feeling of 
depression, and prices are unsatisfactory. Wages have been 

uced, but fuel is still comparatively high for manufacturing 
purposes, and the maker has little inducement at present to do 
other than keep his works moving, . 

Perhaps some encouragement may be extracted from the returns 
of the Clyde shipbuilding trade for April, which indicate that a 
considerable amount of new work has been placed. 

The coal traders suffer severely from the proposed tax, which 
is all but universally condemned by coalmasters, owners, and 
traders alike. It is feared that the effect of the tax will be 
serious, not to say disastrous, as regards the shipping department 


of the trade. The total coal shipments from Scottish ports show 


a further reduction of about 10, tons for the past week. All 
the coals being ship just now are under contracts fixed some 
time ago, and fresh business is entirely suspended. Prices of all 
sorts of coals are nominally sack wana § 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

WITH the absence in London last week of a large contingent of 
coalowners and others interested in the coal tax, there was 
manifestly less excitement in Cardiff, and as the days passed the 
needs of trade were asserted, and a good deal of an despatched. 
On Saturday nearly 18,000 tons went to Port Said alone, and over 
24,000 tons to other destinations, including 5000 tons to Marseilles, 
5300 to Bombay, and 3000 tons to _ Town. Newport sent 
five oes totalling 11,000 tons, and Swansea twelve cargoes, 
principally small tonnage not exceeding 1000 tons. 

Reference to Port Said reminds me that on ’Change the chief 
exporters to foreign coaling stations will, it is stated, feel the 
burden of the tax more heavily than any, yet the increase of 
cargoes to these destinations is very marked. 

On Monday there was a very large despatch, some of the ‘08s 
being of notable size ; 7100 tons went to Port Said from Cardiff, 
5500 tons to Monte Video, 4000 tons to Porto Prague. Cardiff 
shippers evidently were hopeful to arrange with Italian merchants, 
for nearly 9000 tons went to Genoa and other quarters, and there 
was quite a spurt to some French ports, four cargoes going to 
Rouen ; Yokohama figured for 5700 tons, and Stockholm 2200 tons. 
Swansea only cleared five coal cargoes, Newport three. 

As I pointed out last week, the fact that tonnage was crowding 
into the ports indicated a pressure for supplies following the stag- 
nation caused by the coal tax impost, and there will be a likelihood 
of improved trade, especially when the Government deliveries are 
made. One immediate result has been improved prices, 

Latest coal prices on ’Change, Cardiff, this week were as 
follows—but they must be taken as subject to change at a few 
hours’ notice. Between Monday and mid-week prices fluctuated a 
ae deal, and best steam, which on Saturday was 16s. 9d. to 

7s. 3d., and on Monday firm at 17s, 9d. to 18s. 3d., touched in 
some cases 19s, This hardening of the market applies to all 
es. Small steam is touching 11s.; this advance is bei 
strengthened by the falling output. Monday was a stop day, an 
collieries in many places were short manned on Tuesday, while one 
hears on all sides the threat to stop altogether. A large buyer at 
Cardiff told me Monday that at the slightest sign he would buy up 
every ton that was to be sold. 1 mention this as showing the 
bilities in front. Best steam is now at 17s. 9d. to 183, 3d.; 
t seconds, 17s. to 17s. 6d.; ordinary seconds, 16s, 3d. to 16s. 6d. ; 
drys, 14s. 6d. to lis. 6d.; special smalls, 10s. 9d. to 1ls.; best 
ordinaries, 9s. 6d. to 10s, 6d.; seconds, 8s. 6d. to 9s,; drys from 8s. ; 
best Moumouthshire, semi-bituminous, large, 15s, 6d.; seconds, 
14s, 6d. to 15s.; other sorts from 13s. 6d.; best semi-bituminous 
small, 8s, to 8s. 6d.; seconds from 7s.; best household large, 
17s. 6d. to 18s. ; No. 3 Rhondda, 15s. 6d. to 16s. ; brush, 13s. to 
13s. 6d. ; small, 10s. 6d. to 11s. ; No. 2 Rhondda, 13s. to 13s, 3d.; 
through and through, 10s. to 10s. 3d. ; small, 8s. 9d. to 9s. 

Patent fuel, in view of the tax, is moving upwards, 15s. 6d. to 
16s. 6d. An improvement has also been shown in coke ; furnace 
is now at 14s, 6d. to 16s. 6d., foundry 17s, to 18s, 

Swansea, like other ports, has been affected seriously by the 
threatened tax. House collieries are not so much inte , and 
a mass of coal worked is for home consumption. Last week total 
despatch of coal and patent fuel was under 49,000 tons. Latest 
prices show a distinct advance in some grades, especially in 7 
culm, which is touching 5s. Anthracite, finest hand-picked, 
21s. 6d. to 22s.; seconds, 16s. to 17s.; best large, 15s. 6d. to 
15s. 9d. ; red vein, lls. to 11s, 6d.; rubbly culm, 4s. 3d. to 5s. ; 
steam, 16s. to 17s. 6d. ; seconds, 14s. 6d. to 15s, 6d. ; bunkers, 
10s, 6d. to 11s. ; small, 7s, 6d. to 8s. 6d. ; No. 2 Rhondda, 14s. to 
15s, ; through, 11s. to 11s. 6d. ; small, 8s. 6d. to 9s. Patent fuel, 
13s, 6d. to 14s, Coke, furnace, 14s, 6d. to 15s, ; best foundry, 
18s, to 20s. 

The plant and machinery of one of the oldest collieries in the 
Aberdare Valley will be dispersed by auction in May. This is the 
Waynes Merthyr, founded by Matthew Waynes, an old Cyfarthfa 

ent, who was afterwards associated with Crawshay Bailey at 

antyglo, and next began a successful career as ironmaster and 
coalowner in Aberdare with his brother Thomas. Mr. W. Scott, 
manager of the Tydvil pr gr | works, Cardiff, has been 
appointed general manager of the Bute Dry Dock Shipbuilding 
and Engineering Company. 

It was stated on Change mid-week that many vessels at Cardiff, 
Barry, and Penarth, are on demurrage. In connection with the 
enhanced — of coal now being obtained, it was openly 
Fang that all sales are f.o.b., and that the buyer is ‘‘ mulct in 
the tax.” 

The leading ironmasters continue to enjoy a fair share of trade, 
rails being chiefly in evidence, as at Cyfarthfa. At Dowlais there 
has been a little slackness at the Ivor Plate Mill, but the smaller 
one has been busy, and the tin-bar mill and ing mill are doing 

ood work. Colliery rails are also indemand. The Ebbw Vale 
orks have just completed a good contract for the Indian Railway, 
and substantial orders are in hand for the South-Eastern and 
Chatham and Dover Railway. The alterations and extensions at 
the foundry indicate vigorous management and promise well, 

In the Swansea district the Hematite Company’s blast furnace is 
very busy and coke yield large. Mannesmann Tube Works fully 
engaged. At Upper Forest only three furnaces smelting. Spelter 
Powe in full work, and the new nickel works, Clydach, nearly 
finished. 

On ’Change, Swansea, mid-week, a hopeful feeling prevailed, and 
it was admitted that the iron and steel trades were settling down 
to more steady and regular work, In pig iron there was an im- 
provement all round, with firmer prices, Buying was on the 
increase, In tin-plates shipments were again in excess of supp] 
from works; demand steady, quotations firm, but makers still 
complain that prices are unremunerative, coal and other raw 
materials not being sufficiently low. 

Latest quotations are as a -e pig iron warrants, 
54s, 44d. cash; Middlesbrough, No. 3, 45s. 6d.; hematite warrants, 
57s. 6d.; Welsh bars, £6 7s. 6d. to £6 10s.; sheet iron, £7 2s, 6d. 
to £7 5s.; steel, £7 to £7 5s.; steel rails, heavy, £5 5s. to £5 7s, 6d.; 
sleepers, angles, &c., according to section and specification ; light 
not quoted ; Bessemer steel tin-plate bars, £4 12s. 6d.; Siemens 
best, £4 15s,, all delivered in district net cash ; tin-plates, Bessemer 
steel cokes, 12s, 3d. to 12s. 6d.; Siemens, coke finish, 12s. 6d. to 
12s, 9d.; ternes, per- double box, 28 by 20 C., 23s, 6d. to 26s, 6d.; 
best charcoal, 14s. to 14s, 3d.; big sheets for galvanising, 6ft. b 
3ft. by 30g., per ton f.o.t., £8 17s, 6d. to £9 2s, 6d.; finished blac’ 
plate, £8 17s, 6d. to £9 5s.; block tin, £117 5s. to £113 15s.; 
spelter, £17 ; copper, Chili bars, £69 13s, 3d. to £70. Iron ores: 

afna, 15s. 6d.; Rubio, 14s. 6d.; Cardiff and Newport prices 
remain ; Rubio, 14s. to 14s. 6d.; Tafna, 15s, to 15s, 6d.; pitwood, 
17s. 6d.; Cardiff, 16s, 9d. to 17s, 3d. 

Shipments of tin-plates last week, 61,613 boxes; receipts from 
works, 51,907 boxes; stocks, 54,523 boxes, as compared with 
213,879 boxes corresponding date last year. 

A re-start was made of Baglan Tin-plate Works, Briton Ferry, 
last week, all mills busy. Good general continental demand ex- 
pected, and if the proposed wage ement is carried out 
amicably good times ahead may be expected. This will be known 
now in a very short time, 

The price of coal has been advanced ls, a ton at Neath and 
Briton Ferry. This is due, it iscurrently stated, ‘ to a diminution 
: ae and the consequent increase of cost of production due to 

e 


NOTES FROM GERMANY. 
(From our own Correspondent.) 


Pretty favourable accounts can this week be given respecti 
business in the iron and steel trades, the downward movement L 
prices having not only been checked, but an improving tone being 
even noticeable in some departments. Consumers and dealers 
have, quite recently, shown a marked inclination to place forward 
orders, and the feeling all round is more hopeful. The good 
accounts received from the American and English iron markets have 
naturally had a strengthening influence on the iron trade over 
here, and as a large amount of fresh work is sure to be given to the 
steel works, the requirements for the State Railways bei 
specially heavy this year, some branches will be actively occupi 
during summer. For the present the improvementin demand andin 

rices has been confined to the manufactured iron department, pig 
iron remaining in the same condition as before. Scrap iron is being 
offered freely ; quotations have, however, shown a fair stiffness, 
and have, generally, improved against last month. A decided 
improvement is felt in malleable iron bars; numerous foreign 
orders have come in, and home requirements have also been com- 
paratively large. Some bar mills have secured work for several 
weeks ahead. With regard to prices, no change has as yet been 
noticed ; iron bars are sold at M. 125 to M. 130 p.t. ; bars in basic, 
M. 115 to M. 120 p.t. These prices cannot, however, be regarded 
as official quotations, because In many cases less has been taken, 
iron bars being sold at M.115 p.t., while for bars in basic only 
M. 108 p.t. has in several instances been given. There was but 
little business done in plates upon the week, and the occupation 
of the sheet mills is irregular. The present list rates of the last- 
named article range between M.120 and M.128 to M.130p.t. A 
very weak inquiry is experienced for girders, but an improvement 
is anticipated for May and June, prospects in the building trade 
being comparatively bright. e arms factories in the West- 
halian districts are looking forward to a busy time, large orders 
ving been placed; one for 50,000 rifles was for the Prussian 
army, and also from Chile pretty heavy orders were received, 

Austro-Hungarian export has been remarkably brisk upon the 
week, and there is also a tolerably good demand reported on home 
account, In the Balkan districts, where in former years Belgium 
and Germany used to do the chief business, Hungary is gaining 

und every month; several orders of importance in bridge- 
Building material have recently been given to Hungarian firms, 

Current list rates for crude and manufactured iron are as 
follows:—Styrian white forge pie 91 to 94crowns; grey Bessemer, 
96 to 102 crowns; bars, 180 to 200 crowns; boiler-plates, 370 
crowns ; and girders, 185 to 192 crowns, all per ton free Vienna. 

Second qualities of engine coal are at present in specially good 
request in Austria-Hungary ; coke, too, is very brisk of sale, anda 
revival in the brown coal trade is generally felt. Prices are, how- 
ever, low. Even the Belgian iron market, where dulness has pre- 
vailed for so long, appears less depressed this week, and a more 
hopeful view is pee J taken as regards spring trade ; the roll- 
ing mills state the number of orders to have perceptibly increased 
during this week and the last, and here and there quotations were 
even inclined to stiffness. The steel trade, too, is a little more 
active. Quotations now te are: 60f..p.t. for Charleroi forge 

ig ; 109f. p.t. for raw bars ; 115f. p.t. for blooms ; malleable iron 
Af 132f. to 145f. p.t. for home consumption ; for export 130f. to 
132f. p.t. is asked ; girders, quote 135f. 2 for export, and 145f. 

.t. for home consumption ; iron plates, No, 2, 155f. and 162f. p.t. 
ie home, and for foreign consumption ; plates in basic are quoted 
10f. p.t. higher than last month ; while Martin-Siemens plates have 
been raised officially 20f. p.t. 

Very favourable accounts have been given of the German trade 
in general, for 1900, being increase 
being 125 million marks higher than that of the import during the 
same year. An increase of more than three million marks is noted in 
German export since 1895, and about three-quarters of the above 
sum fall to maritime commerce. German export in 1900 shows an 
increase of 384 million marks, import was 259 million marks higher 
than in the year before. German import from Great Britain was 
worth 777 million marks in 1899, and ‘7 million marks in 1900; 
export to Great Britain was 851°6 million marks for 1899, and 
9122 million marks for 1900. Both import and export to Portugul 
was 2 million marks higher, and to Spain import was 13 million 
and export 10 million marks higher than in the year before. 
German export to Africa was more than 3 million marks higher than 
in previous years; import from Asia to Germany was worth 370 
against 344 million marks, while exports to Asia were 230°9 against 
181°4 million marks. Import from America was 1598°4 against 
1414 million marks, and export was 698 °5 against 692 million marks. 
Australian import to Germany was 125°4 million marks, against 
122°9 million marks, while export from Germany to Australia was 
50 against 40 million marks. Total value of German import in 1900 
was 6043 million marks; export 4752°6 million marks; in 1899 
import was worth 5783°6 million marks, and export 4368°4 million 
marks, 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market is firm, and prices have an upward tendency, 
House coal unaltered. Exports for week ending April 27th were: 
—Coal: ati 52,147 tons ; coastwise, 20,218 tons. Imports for 
week ending ‘Sa 30th were :—374 loads, and several cargoes of 
sand and gravel. 

Coal: Best steam, 15s. 6d.; seconds, 13s, 9d. to 14s.; house 
coal, best, 18s.; dock screenings, 8s. 6d.; colliery small, 7s. 6d. 
to 8s. Pig iron:—Scotch warrants, 54s, 2d.; hematite warrants, 
57s. 6d. f.0.b. Cumberland prompt; Middlesbrough, No. 3, 
45s. 24d. Iron ore:—Rubio, 14s. 6d.; Tafna, 15s, to lds. 6d. 
Steel :—Rails, heavy sections, £5 5s. to £5 7s. 6d.; light ditto, 
£6 5s. to £6 7s. 6d. f.0.b.; Bessemer steel tin-plate bars, £4 12s.6d.; 
Siemens steel tin-plate bars, £4 15s.; all delivered in the district, 
cash, ‘Tin-plates:—Bessemer steel, coke, 12s. 3d. to 12s. 6d.; 
Siemens, coke finish, 12s. 6d. to 12s, 9d. Pitwood, 17s. 6d. ex-ship. 
London Exchange telegram :—Copper, £69 12s, 6d, Straits tin, 
£117 5s, Freights, steady. 


CATALOGUES. 


Robert W. Blackwell and Co., Limited, 59, City-road, 
London. Catalogue 35 ; tramway tools, supplies, and sundries.— 
Almost every detail required in the construction and operation of 
electric tramways will be found in this book. 

The Berthon Boat Company, Limited, Romsey, Hants. _ IIlus- 
trated catalogue and price list of the Berthon patent folding life- 
boats and canoes.—This book gives an excellent idea of the method 
of construction and manipulation of the ingenious craft made by 
the Berthon company. 

A. Gallenkamp and Co., Limited, Sun-street, Finsbury-square, 
London. Catalogue of chemical apparatus, balances, drying ovens, 
furnaces, laboratory stands, microscopes, spectroscopes, bacterio- 
logical apparatus, &c.—This book contains over 600 pages of letter- 

ress and illustrations, copiously indexed, and strongly bound. 

e — of all the apparatus are appended. 

Alley and Maclellan, Glasgow. From this firm we have 
received a folding pocket map of Glasgow drawn to a scale of Sin. 
to the mile, The map is surrounded by marginal illustrations of 
the specialities made by the firm, and is mounted in a cloth cover 
suitable for the pocket. There ought to be a considerable demand 
for this map during the exhibition period. 


Tue average rates charged on the London and North- 
Western Railway for merchandise, live stock, and minerals in 1900 
was 1°189d., or practically the same as in 1880, 
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AMERICAN NOTES. 
(From our own Oorrespondent.) 


New York, April 18th. 

Durina the t week the exports of lead 
amounted to 3380 tons, making total for month 
4050 tons. Price 4%. Consumption is steady. 
The Trust is forcing sales at 2 cents per pound 
jess than the product is sold at home, Exports 
of copper for week ending April 12th, 1661 ; tons 
total since April Ist, 2350 tons. A powerful com- 
bine is under way. The Amalgamated Compan 
is heading the movement, and W..A. Clark will 
be president. The output represented by the 
combine is 332 000,000 lb, The manufacture of 
window glass is expanding. Several large works 
will be erected this year. The twenty-five inde- 
pendent glass lants in the West made an effort 
to combine and failed. They will, however, sell 
their product through a central agency, and in 
this way check competition. 

The iron and steel makers are doing an excel- 
lent business in all lines, though within a few 
days the volume has been lessened by the fact 
that all plants are over-sold. Prices are at the 
highest point since the 1899 boom, but the appear- 
ance of a conservative sentiment checks any 
unwise demand for supplies so long before they 
can be delivered or will be needed. The ore pro- 
ducers have named low prices for ore, but no 
change will be made in pig iron because of the 
generally over-sold condition of furnace proper- 
ties. The billet manufacturers are also so far 
over-sold that new buyers find difficulty in getting 
orders accepted, The steel rail makers are doing 
a good business at 26 dols. for standard sections, 
and are sold up into autumn. Their price is 
regarded as low, but the margin is close to 10 dols, 
The steel companies are buying up all as yet un- 
purchased ore lands, entering Canada for this pur- 
pose. The railroads are heavy buyers of all 
manner of equipment. The enormous volume of 
traffic enables them out of additional earnings to 
pay for rolling stock. Railroad extension is pro- 
secuted vigorously in all sections with a view of 
increasing traffic. Car and locomotive works are 
getting all the business they can possibly handle, 
and prices are moving up. Coal lands are bei 
purchased wherever the veins are thick eno 
and near enough to cheap transportation. ; 
tense activity prevails inallchannels. Merchants 
and jobbers corroborate these statements, and 
financial statements further strengthen the situa- 
tion. Financial legislation will be introduced at 
the next Session of Congress with a view of eradi- 
cating a few objectionable features developed by 
experience. The United States Treasury has now 
500,000,000 dols. gold in its vaults. The action 
of in bonds relieves the 
market of the possibility of stringency. Large 
sums will be wanted for the British fom offered 
to-day. Foreign exchange is working higher asa 
result of the financial needs of Europe, despite 
the fact of growing trade balances held abroad. 
Importations of gold are regarded as probable in 
the event of the continuance of high money rates 
in Europe. There are a few signs of a collapse in 
the buying of railroad stocks. Northern Pacific 
has touched par, 


LAUNCHES AND TRIAL TRIPS. 


ExBa ; built by, Ropner and Son, Stockton-on- 
Tees ; to the order of, Mr. M. Jebsen ; to carry, 
6200 tons; engines, pressure 
180 Ib.; constructed by, Blair and Co.; trip was 
entirely satisfactory, speed of 11 knots attained, 
after trial vessel left for Hamburg ; trial trip, 
April 23rd, 

INDEFICIENTER, steel screw ; built by, Craig, 
Taylor, and Co., Stockton-on-Tees ; to the order 
of, Fratelli Gerbaz, of Fiume ; dimensions, 299ft. 
long, 43ft. beam, and 21ft. 3in. depth moulded ; 
to carry, cargo; constructed by, MacColl and 
Pollock, Sunderland ; speed on trip from Hull to 
Blyth, 11} knots ; trial trip, April 24th. 

BARON DE Macar; built by, the John Cockerill 
Company, Litge ; dimensions, 300ft. by 45ft. by 
25ft. deep ; to carry, ore from Bilbao to Antwerp ; 
engines, 22hin. by 36}in., 60in. by 42in. stroke ; 
constructed by, Richardsons, Westgarth, and Co., 
Limited ; attained a speed of 11 knots; trial 
trip, April 25th, 

SLEIPNER, steel screw ‘o steamer ; built by, 
Laxeviigs Engineering and Shipbuilding Com- 
pany, Bergen, Norway ; to the order of, Messrs, 
Joh, E. von der Ohe and Lund, Bergen ; dimen- 
sions, 244ft. long, 36ft. broad, 19ft. deep; to 
carry, 2200 tons ; engines, triple-expansion, T7hin., 
29in., 48in., by 33in. stroke, pressure 175 lb.; con- 
structed by, builders ; mean speed of 104 knots 
on the measured mile obtained. 


TRADE AND BUSINESS ANNOUNCE- 
MENTS. 


_ WALTER NEWBOLD AND Co. have taken exten- 
sive premises near London Bridge, where they 
intend keeping a large and varied assortment of 
tools and machinery. Their address will be 
107-108, Upper Thames-street, London, E.C. 

Mr. Ernest Kitpurn Scorr, M.LE.E., 
A.M.LC.E., has taken of engineer 
and manager—United Kingdom, Colonies, and 
Egypt—to the International Electric Company of 
Li¢ge, the London offices being at Clun House, 
Surrey-street, Strand, W.C. 

_ Denny, Morr, AND Dickson, LimiveD, timber 
importers, of London, have added to their 
organisation a branch house at Cardiff by the 
acquisition as from May Ist of the timber yards, 
quays, and saw mills hitherto occupied b 
Alexanders Timber Seneant, Limited, in liqui- 
dation, Mr. William Riley, for many years 
partner of the original firm of Alexanders and 
Co., will be intimately associated in the conduct 
of the new branch, 


A new and sensible head-dress has been 
adopted for Great Eastern Railway employés. In 
of the old cap with the peak flat to the fore- 

ead, they have issued a blue cloth cap of the 
naval pattern, with a large peak to protect the 
eyes from the sun, 


THE PATENT JOURNAL. 
Condensed from “‘ The Illustrated Official Journal of 
Patents.” 

Application for Letters Patent. 

*,*" When inventions have been ‘‘ communicated ” the 


name and address of the communica‘ party are 
printed in italic 
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7962. WateR-cooLinc Apraratus, W. R. Lindsay, 
Dundee. 

7963. AgRIAL Macuing, E. Mote, London. 

7964. Apparatus for Recorpina Tickers, R. P. Link, 
London. 

7965. ConsTRUCTION of VENTILATING Fans, J. Jeffreys, 
London, 

7966, ELEcTRO-pNEUMATIC CONTROLLING Systems, E. R. 
Hill, London. 

Carp A. 8. Williams, Wat- 


ord. 

7968. Harp ZitHer, M. Salomon and W. B. Kraft, 
Watford. 

7969. PHOTOGRAPHICALLY O. Gros, 


London. 
7970. Rocxinc Lounogs, J. Grader, Kingston-on- 
7971. Winpow Sasues, C. Privett, Kingston-on- 
mes. 
7972. Teacnina CaILpREN to Reap, A. Saunders, 
mdon. 


7973. Cut-orr Va.ves, F. Seiffert, London. 

7974. Boots, W. Cotton, London. 

7975. Trouser Srrercuer, J. J. Child and J. D. Tal- 
bot, London. 

7976. Bicycies, G. W. Manson, London. 

7977. — Stoppers, W. Gibbons and J. G. Newland, 

ndon. 

7978. Macuinery for PropgLiinc Motor Cars, J. G. 

alford, London. 

7979. TRANSMISSION GEARING, M. Solomon, London. 

7980. Sewina Macuings, W. 8. North, London. 

7981. ApsustiInc WxicHT on Axies, W. J. Butler, 
London. 

7982. ConTROLLING SusPENDED Bertus, W. Whitehouse, 

mdon. 

7983. Sream Boers, J. S. White 
| leg Limited, E. C. Carnt, and A. Forster, 

mdon. 

7984. Sream J. 8. White 
and Co., Limited, E. C. Carnt, and A. Forster, 
London. 

7985. CenTRIFUGAL LuBricators, T. E. Mitton, Bir- 


m: ng am. 
7986. Puce Srrainers, W. P. Thompson.—(A. Woge, 
Germany. 
for WasHinc J. Lightfoot, 
ve; 
7988. J. Trantom, Liverpool. 
7989, SturFinc-boxes for Pistons, &c., F. Downing, 
Liverpool. 
7990. Kires, R. H. Battersby, Liverpool. 
7991. Toy Instrument for BLowixc L. Guy, 
Birmingham. 
7992. Smoke Sewer Systems, G. A. Case, London. 
7993. KircHeN ImpLement Sranp, I. Neumann and R. 
Ulrich, London. 
7994. Sprayino Apparatus for Fasrics, F. B. Comins, 
London. 
7995. ATmospHEeRIC Gas Burners, E. Terraneau, 
ndon. 
7996. Bortine Pans, H. Cox, London. 
7997. Gas Licutinc, W. K. Dickson, 
ndon. 
7998. INcaNDESCENT Gas Manties, W. K. Dickson, 
mdon. 
7999. CoNcENTRATED Acip, A. Zanner, 
London. 
8000. ArtiriciaL Lzapgp Winpows, C. J. Scott, 
London. 
8001. Conveyors, M. Korth and W. Garrity, London. 
8002. Lawn Mowers and Rouiers, W. P. Simpson, 
London. 
8008. TRaNsMITTING Power, E. J. Wade, London. 
8004. Packine CicareTre Papers, A. Achtschin and 
F. Aigner, London. 
8005. PLovexs, J. Money and W. Grice, London. 
8003. SHEAF-BINDING HARVESTERS, D. Roberts and J. 
Lowson, London. 
8007. SuHEar-BInDING Harvesters, &c., J. Lowson, 
London. 
8008. Rartway Permanent Ways, G. E. Hadley, 
London. 
8009. Apparatus, B. J. Fagan, 
on. 
8010. Printinc Presses, A. Reid, London. 
$011. Composition, W. R. and W. J. 
Stapleton, London. 
8012. Typewriters, J. D. Hannah and N. B. Falconer, 
London. 
8013. Ain Tunes for PNecmatic Tirss, A. T. Collier, 
St. Albans. 
8014. Skirt E. M. Magrath, London. 
8015. Arc Lamps, J. Lenderyou and T. 8. M. Wyatt, 
London. 
8016. Guns, F. J. Choles, London. 
8017. Manuracturs of Yeast Exrract, I. L. Tuckett, 
London. 
= a W. L. Wise.—(B. C. Merchon, United 
tates. 
8019. CIGARETTE Hover, Sir H. Stapeley, Baronet, and 
W. Sapte, jun., London. 
8020. Spinxino Tops, J. Stuber and H. G. Kuck, 
London. 
8021. Box-coveRInG Macuings, T. Bishop, London. 
8022. Furnaces, P. W. Beech, London. 
8023. Bracgs, F. Tew, London. 
Macuinges, A. J. Boult.—(Z. Cesana, 
taly. 
8025. Macuivyes, A. D. Klaber, London. 
=. Macuiyes, T. and O. J. Meacock, 
ndon, 
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8027. Wixpinc Picture Macurng, C. Middlebrook, 
London. 

8028. Accessorizs, W. Walker, Bolton. 

8029. Asn Trays, E. E. Betjemann, London. 

Water Maina, 8, Temblett, Andover, 

ants. 

8081. Sargety VaLves, J. E. Slack and H. Hutchinson, 
Manchester. 

8032. Writine TaBLEtTs for Uszin ScHoo.s, W. Smithies, 
Birmingham. 

8038. Sprina Cuucks for Latues, 8. Cooper, Man- 
chester. 

8084. PortaBLe Drituinc J. Nelson, 
Wolverhampton. 

8035. Luminus, J. C. Burlet, Blackpool. 

8036. Hypravutic Inrensiriers, J. Giffen, Camp 


hell 


8048. Nove. AppLiance for Usz in Recgtvine the 
Txrust of a PorTaBLe J. Nelson, Wolver- 
hampton. 

Tricycizs, &c., H. F. and C. Smith, 


ndaon, 
8050. Manuracturg of Borax, C. H. Berry, Man- 


chester. 

8051. ag of Hasp Fasrenines, T. Dukes, Wolver- 

mpton. 

8052. SappLe-Bars, J. C. Triffitt and J. T. and 8. 
Jackson, Holbeach, Lincs. 

8053. Liquip Meters, J. Barr, Glasgow. 

8054. CRaDLE or Extenpine Booig, J. W. and W. T. 
Horsfall, Bolton. 

8055. Swive. Jornts, J. Bailey, Birmingham. 

8056. SuspenpeRs, F. W. and B. Franklin and J. 
Clarke, Birmingham. 

8057. Praitinc J. B. Wright and G. Lewis, 
Birmingham. 

8058. Preventinec Insury to Limss by the Crosine of 
Hincep Doors, H. Martin, W. Siddall, and H. Berry, 
London. 

8059. Incanpgscent Gas Lamps, E. T. Whitelow and 
C. P. Ehmann, Manchester. 

8060. Sarery Hoox for Patnrers’ Ketrizs, T. A. 
Mathews, London. 

8061. BatrLepoor, J. R. Mally, 

8062. Sappizs for BicycLzs, é 
Crowther, Manchester. 

8063. TREATMENT of NITRO-CELLULOSE, A. Browne.— 
(J. B. G. Bonnaud, Belgium.) 

8064. Gaucg for F. W. Amsden, jun., 
London. 

8065. Deck-seaT Rart, C. Hammond, 


London. 
. H. Richmond and J. 


ndon, 
8066. CiRcULATION in WatTER-TuBE Borers, W. B. 
Dixon and T. Scott, London. 


8067. Casxs, J. V. Walsh, London. 
8068. of Stac Brocks, H. D. Parsons, 
ndon, 

8069. A. T. Saunders, London. 

8070. ArTacHMENT of to W. Rintoul 
and A. 8. Macpherson, London. 

8071. Presses for ManuracturE of Botroms of Coox- 
J. Kessel, London. 

8072. MANUFACTURE of CELLULOID-LIKE SuBsTANCE, E. 
Ziihl, London. 

8073. Typewriters, J. D. Hannah and N. B. Falconer, 
London. 

8074. REFRIGERATING AppaRaATus, L. Bloume, London. 

8075. Apparatus, C. A. Allison.—(H. 
A, Froom, Cuba.) 

8076. Givinc Corton Yarns CERTAIN SILK-LIKE Pro- 
pertigs, A. J. E. Hill, London. 

8077. Makino ArtiriciaL Stone Buorrers, W. P. 
Thompson.—(P. Dziadek and Co., Austria.) 

. Boxes for Matcues, 8. E. Ericson, London. 

8079. Sawinc Macuings, J. G , Liverpool. 

8080. CLuss, P. Waterhouse, Manchester. 

8081. Skirts and Fiounces, 8. Liebman, Manchester. 

8082. PHotocrapuic Cameras, E. D. Bartlett, London. 

8083. Waste Consumer, C. J. Balderson and H. F. 
Holland, London. 

8084. Tosacco Pirgs, J. Notton, London. 

8085. Potato Dritts, H. London. 

8086. SucaR EXTRACTION, &. B. Schwerin, London. 

8087. Sga-sounpinc Apparatus, C. T. E. Clausen, 
London. 

8088. Waste Liquor TREaTMENT, A. G. Brookes.—(W. 
Trippe, Germany.) 

8089. Lockinc-uP APPARATUS for Pressgs, C. 
H. Fisher, London. 

8090. GoverNING the of Enaines, C. Snow, 
London. 

8091. Sranp for Licut Arrictes, H. E. Brown, 
London. 

8092. TRANSMITTING Power, H. H. Lake.—(P. Duch- 
acher, Luxembourg. 

8093. UnpgrcarRiaces for VEHICLES, E. A. Curtis, 
London. 

8094. SMALL - arms, &c., J. P. Hunter, 
London. 

8095. Hammers, H. J. Kimman, London. 

8096. Invoice Papgr, D. L. Evans, London. 

8097. MgraLiic ALLOY MANUFACTURE, R. B. Wheatley, 
London, 

8098. ADJUSTABLE Support for J. B. Sendall, 
London. 

8099. Hat-supporTinG Devices for Sgats, J. Grice, 
London. 

$100. Sranps for Umprecias, H. A. E. Rossmann, 
London. 

8101. ExpLostves, M. Fiedler, London. 

$102. TeLEPHoNE Crrcurrs, L. Cerebotani and C. Mora- 
delli, London. 

8103. VariaBLe Spzep Gear, A. J. Boult.—(4. C. 
Galichet, France.) 

8104. Ov: P. D. Harton, London. 

8105. Hanp S#1g.ps, H. Stapley and W. Sapte, jun., 
London. 

8106. Sarery Prin, H. Stapley and W. Sapte, jun., 
London. 

8107. Gas Enaings, A. G. Melhuish, London. 

for Om Enorngs, A. G. Melhuish, 

ndon,. 
8109. Writinc, M. Holaubek and E. Piérecki, London. 
8110. InsraLuinc Execrric Licata, H. T. 


ndon. 

8l1ll. Grass for Divertinc Licut, F. T. Brearly, 
London, 

8112. Vatvgs, J. P. Ranoe and Templer and Ranoe, 
Limited, London. 

8113. Sracg ILLUMINATION, M. Fortuny, London. 


8114. MecHanicaL Games, H. Hartley, London. 
8115. ARTIFICIAL TREES BEARING Fruit, E. K. Symonds, 


ndon. 
8116. AvToMATIC SIGNALLING APPARATUS, A. E. Moore, 
ndon. 
8117. CorruGATED F.iUvEs, J. Brown and Co., Limited, 
and J. Nodder, London. 
8118. VentiLaTtors, R. Boyle, London. 
8119. Fasteners for SHoz Laces, H. H. Northrop, 


London. 
8120. Dyxsturrs, R. B. Ransford.—(L. Casella and Co., 
Germany. 
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8121. Map Inpicator, G. D. Woods and T. R. Thorn- 
ton, Sheffield. 

8122, BREwinc BaRLey Matt Begrs, A. G, Southby 
London. 

8123. Automatic Step, A. ve, London. 

8124. ATTACHMENT for Door Knoss, C. Mackey, Bir- 


mingham. 
8125. CoIN-FREED DELIVERY Macuings, E. W. Bache, 


irmingham. 
= for Sprnnine Corton, E. Allen, Man- 
chester. 
8127. HypravuLic Pressks, H. Bowman and J. T. 
Southworth, Manchester. 
8128. FEEDER for Exectric G. Hill, 


wn, Argyll. 
8037. A Musgum Microscorg, F. G. Ogilvie, Edin- 


urgh. 

8038. CycLE, M. Rigby, Middlewich. 

8089. Srzam and other SicnaL WHIsTLEs, J. Cran, 
Glasgow. 

8040. Furnacgs, J. Higham, G. Yeates, and P. Wood, 
Manchester. 

8041. InrLaTING TrrEs, J. Ross and A. W. Mackenzie, 
Edinburgh. 

8042. Bicycugs, J. Strachan, Glasgow. 

= Invection of Arr into Furnacss, J. Murrie, 


iw. 
8044. MaTEeRIALs for MovuLp1na, M. P. Browne, 
Manor Park, Essex. 
8045. Damper and MECHANICAL STOKER 
Reouators, T. Oddy and A. Diggle, Rochdale. 
8046. Brake Biocks, T. and J. K. 


pool, 
8047. Lamp Guass, W. R. Bibby, Diss, 
Norfolk. 


more, Liver- 


8129, Gas ManuractuRg, C. H. Schill and W. G. Prim- 
rose, Manchester. 

8130. Curtina Screw R. Hupfer, Newcastle- 
on-Tyne. 

GrRaIN-GRINDING MiLL, R. Hirons, 

8132. ProvecTILEs, M. Munro, Newcastle-on-Tyne. 

8183. Packrna, J. 8. Walls, Ww. 

8184. WATER-CLOSET CISTERN APPARATUS, H. Sutcliffe, 
Halifax. 

of Brusugs, W. A. Greenslade, 

tol. 

8186. Cyciz Tires, H. Hawthorne and W. G. Ludlow, 
Billesley Common, near Birmingham. 

8187. Bricks, J. D. Kelly, Li 1. 

81388. Draw-Back Locks, H., F. H., and A, E. Harri- 
son, Wolverhampton. 

8139. Recorpinc Apparatus, J. Hope and W. E. 
Buckley, Liverpool. 

= — W. J..Riley and H. Jobson, Man- 
chester, 


8141. Srorrzrs for Borrizs, J. Wilson, Livesey, near 
Blackburn 


8142. Stgam Heaters, D. N. Bertram and P. Cruick- 
shank, Manckester. 
Sicyats for H. E. Williams, 
ndon,. 
8144. Stanp for Fiowsgrs, W. Coulthard, 
Birmingham. 
8145. RatLway Sicnat Inpicator, H. P. Rowe, 
Burslem. 
8146. CanTRIFUGAL Macuines, D. Stewart and T. 
Wishart, Glasgow. 
oe. Propucine Yarn, W. H. Hoyle and T. Barker, 
‘ton. 


8148. ArracHiInG LaBEts to Luogacs, A. J. Johnson, 
Birmingham. 

8149. Locx1ne Nuts, J. H. Wicksteed, Leeds. 

8150. Treap for Potigys, A. D. Barty, Bootle, Lanca- 


shire. 

8151. Sream Superneaters, L. F. Gjers and J. H. 
Harrison, Middlesbrough. 

8152. Renperinc Exuavst Steam L. F. 
Gjers and J. H. Harrison, Middlesbro’ 

8153. Puriryinc ALuminium, W. B. Jo! m.—({The 
Pittsburgh Reduction Company, United States.) 

8154. Tznon Currer, R. Roberts, 

8155. Hooxs and Eyzs, J. R. Hard, J. Odell, A. E 
Bossé, and A. Smith, Wolverham: 

8156. Apparatus for Sxiys, J.C. Hamer, Man- 


chester. 
8157. Boxers, T. W. Smith, Tun Wells. 
8158. Macuivg for Forarsc Nuts, A. M. ids, 


London. 
Srup and Trz Hotper, M. C. Maggillivray, 


on. 
W. and A. Ackroyd, and W. Gill, 
8161. CenTrirucaL Dryine Macuines, A. Duchemin, 
London. 
8162. Execrric Lamps, V. I. Feeny.—(Allgemeine 
Blektricitéts Gesdllschaft, Germany. 

8168. Tops of Tins, W. Moir and J. Robertson, 
Aberdeen. 

8164. TasLe for 8S. E. Spencer, 
London. 


8165. PHARMACEUTICAL Compounps, H. E. Newton.— 
(The Farbenfabriken vormals Friedrich Bayer and Co., 


Germany.) 

8166. Guns and Riries, W. H. Watts and H. Everest, 
London. 

8167. WrrE-winpInc Macuings, W. P. Thompson.— 
(C. Felsing, Germany.) 

8168. MemorIAL TaBLets, A. Meldrum, Dundee. 

8169. Locks, R. W. H. Rodney, Birm: 

8170. AppLiances, W. L. Grooves, 
Sheffield. 

8171. Heap Gear for Horsgs, P. Kirkup and W. 
Hedley, Sheffield. 

8172. Castine of Merats, J. Houghton, Leeds. 

8173. TaR-FIRING Apparatus, J. W. R. Wall, London. 

8174. Device for Securisc Scarves, F. Millerd, 
London. 

8175. CasTinc Metats, E. Herter, London. 

8176. Locomotives, W. W. Beaumont, London. 

8177. Gasotinge Enotes, J. H. K. McCollum and T. 


Bengough. 
8178. Propuction of Morive Power, C. Tellier, 
London. 
8179. Umpre.ias, H. Jeffery and J. Moxon, London. 
= Sticks, H. Jeffrey and J. Moxon, 
ndon. 
8181. MatTeRiats for Writine, J. W. H. Reynolds and 
F. G. Motley, London. 
8182. Szewine Macutnes, W. 8. North, Liverpool. 
8183. Tramcars, A. Maurer, Liverpool. 2 
8184. Construction of Mzrat Berton, F. Habrich, 
London. 
8185. INDEXING oe J. R. Warner, London. 
8186. TusE Expanpinc, F. G. Hampson, London. 
ALcoHoLic Liquips, C. W. Ramsay, 
mnaon. 
$188. Prorectinc Furs from Morus, J. R. Philpots, 
London. 
$189, Srzam Traps, F. E. Blackmore, London. 
8190. Lusricatine Drvicss, C. L. es, London. 
8191. Cuiurcu, W. J. Lloyd and W. Priest, 
mdon. 
8192. Buow Pirss, J. C. Heinz, London. 
8193. Ciocks, 8. Stern, London. 
8194. Brusx, F. and H. Nehmer, London. 
8195. Stoves, R. Winter, London. 
8196. Lamp Hoxper, J. W. H. Uytenbogaart, London. 
8197. Baxinc Preparations, W. D. Patten, on. 
8198. Exrractinc GreasE from J. Doull, 
London. 
8199. Drymne CLoccEp Susstancgs, J. Doull, London. 
8200. Reruse Carts, A. Raphael, London. 
8201. Cuarrs, H. Sell, London. 
8202. Drain Grip, J. Woods, Bootie. 
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$208. SuPPLyING Wrixp to Orcans, R. Hope-Jones, 
Bexley, Kent. 

8204. WARMING and VENTILATING Rooms, A. H. Barker, 
Leeds. 


8205. B. Scott, Leeds. 
$206. Sarery Wire for Lappers, B. Speight, 


Ss. 

8207. and W. T. 
Murray, J. McGowan, and F. T. Holt, West Bridg- 
ford, Notts. 

8208. Castine Iron and Sreet Articies, J. Scott, 

8209. Apparatus, T. A. Appleing, 


mdon. 

8210. MacuInery for Winpinc THREAD into Batis, R. 
F. and J. Alexander and Co., Ltd., and J. Mackie, 
Glasgow. 

8211, ABRADING Macutngs, J. M. Nash, G Ww. 

8212. Form of Hanp-HOLE Cover, L. Rotten and 
Paterson, Cooper, and Co., Ltd., Paisley. 

8213. Sprnninc Macuinery, J. Mackie and J. O. 
McCleery, Belfast. ‘ 

$214. SELF-RECORDING Rain Gavog, F. L. Halliwell, 
Southport. 

$215. Pan and Carrizr for Brake Biocks, J. Stephens, 
Staines. 

8216. CurTrain and Rop Brackets, J. W. Carr, 
Birmingham. 

$217. Grate and Coat Saver, A. Gomersall, 
Barrow-in-Furness. 

8218. Guipes for PaPER-MAKING R. McCann, 
G 


we 
8219. Porrers’ S.ip-sirTeRs, J. Boulton, Stoke-on- 
Trent. 
a CoLLAPSIBLE CARDBOARD Boxes, A. W. Clemson, 
rby. 
= The Savg Lasour, H. Edwards, Corris, Merioneth, 


es. 

8222. Lock and Key for Sscurine Bicycuss, H. 
Miller, London. 

$223. Wert Forks, F. Park and H. Fell, Manchester. 

$224. Vatves, G. F. Wheeler, Donnington, near New- 
port, Shropshire. 

$225. MANUFACTURING ENDLEss Ropss, P. Kintschel, 
Pari 


‘aris. 
$226. Enarngs, C. Noble, Worcester. 
8227. OBJECT-LOCALISING APPARATUS, J. P. Bennett; 


Cork. 
$228. Borers, W. W. Hulse and J. Newbold, 
rdy. 
8229. Dost Screen, H. F. W. Loud and J. R. Western, 
Lond 


on. 

8280. NirrocgN CompounD MANUFACTURE, J. Y. 
Johnson. —(The <Atmosoheric Products Company; 
United States.) 

$231. Harrows with Sprinc Trves, W. Reid and A. 
Simpson, Aberdeen. 

= —— PREVENTER for Doors, W. H. Pacey, 


8288. CarpBoaRD Hat Boxss, A. T. Poultow 
London. 
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=. Sam, F. Smith, E. Barker, and G. H. Willson, 
mdon. 
W. and K A. Rowbotham, Bir- 


5236.1 Toot, G. and J. Aschheim and J. Stumpf, 

mdon. 

8237. Raitway Ratt, T. Grace, London. 

. VentiLators, F. de Mare, London. 

9%. Gas Exorng, H. B. Howse, London. 

. Sprnpves, J. Hildebrandt, London. 

- Kext for G. W. Cross, London. 

2. Hay Fork, D. Jones, London. 

8243. G. H. Douglas and T. Henderson, 
London. 

8244. DISPLAYING ADVERTISEMENTS, H. H. Lake.—(T. 
L. Taylor, Victoria 

$245, Lerrer Fite, H. O. Kratz-Boussac, London. 

8246. Stzam VALVEs, Cc. Lean, London. 

for Motive Powar, G. N. Raffin, 
on 

8248. PaoroGRaPHIC SHUTTER, G. J. F. M. Mattioli, 
London. 

8249. Braces, G. B. Ellis.(G. Hohn, Germany ) 

8250. BicycLe Support, J. Newbigging, J. Easton, and 

J. Bell, Kingston-on-Thames 
Breveur Support, 8. “Parsons, Kingston-on- 


8252. for W. R. Renshaw, 

8253. CompznsaTine WINDING Drums, W. R. Renshaw, 
London. 

$254. Hat and Coat Hook, E. M. Edwards, London. 

$255. CuarciInc Psgumatic Tirgs, C. Masterman, 
London. 

8256. Treatment of Rerractory Baicks, G. W. John- 
son.—(The Stassfurter Chemische Fabrik vormals 
Vorster and Griineberg, Germany.) 

8257. Porirication of Potassium Cyanipg, G. W. 
Johnson.—{The Stassfurter Chemische Fabrik vormals 
Vorster and Griineberg, Germany.) 

8258. Suvk Daan Pipss, T. Jaques, London. 

8259. VaPOUR-BURNING Lamp, G. Galkin, 

ndon. 

8260. Corsets, F. 8. Hanning, London. 

8261. Game, F. Muriset, jun., and A. Bozino, London. 

— a W. Steane and H. H. Bissell , Leaming- 

pa. 

8263. Scpptyrne Or to Esornss, V. R. Nicholson, 
London. 

8264. Pap.ocks, J. Dale and W. Baker, London. 

$265. Device for Hoxping Tickets, T. E. Franklyn 
and T. P. Lomas, London. 

8266. Erractine Visrations of Spgep of MACHINERY, 

H. Berry and O. Richters, London. 

8267. EARTHENWARE Jars, R. H. Reeves, London. 

8268. AcetyLeNg Gas Generators, H. A. F. B. H. 
Tonnies, London. 

8269. Horsg-privinc from a Distance, H. Grass, 
London. 

8270. for Leatser, J. Lorenz, London. 

8271. Repropvuction of Piastic Boprgs, A. Bontempi, 
London. 

8272. AgRaTiInG Liqurps, J. P. Schroder and Aktiesels- 
kabet Konstantin Hansen and Schroder, London. 

8273. Arr Lirr Pumps, W. Eckford, London. 

8274. ALaRm Apparatus for F. W. Golby.— 
(C. J. BE. Gustafsson, Sweden.) 

$275. Gas Burners, A. J. Boult.—(Société Lumitre 
Boule, Belgium.) 

8276. WALKING-STICK Matcu-soxses, A. M. Sherrard 
and ‘owell, London. 

8277. Toois for Opgntnc HERMETICALLY-SEALED CANS, 
J. R. Reppen and A. Cheetham, London. 

$278. Roiigr for Burxps, A. J. Boult.—(W. Francis, 
Dugino, Victori2.) 

8279. Newspaper Houpers, M. Mohr, London. 

= Sn R. Fortun and FE. Semprun, 

ndon. 


8281. MantLe Svupports for Iscanpgscent Gas 
BurNeERS, A. J. Boult.—(Soci-te Lumitre Boule, 
Belgium.) 


$282. Manuractore of Burtpinc F. Boas, 
London 
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8283. Curr3, F. D. Beckett ‘and T. Taylor, Ling 
field, Surrey. 
8284. SADDLE TaEzs, Ww. Roberts, Tipton, 


Staffs. 
8285. Razor SrRop Trivy, T. Underwood, Girlington, 
Bradford. 


8286. Roap Cieaner, J., 8. J., and E. Farnsworth, 
Sheffield. 

8287. Coupttneos, T. A. Brockelbank, London. 

8288. Support for Hammock, W. Cutler, Birmingham. 

8289. Music Lear Hoxper, J. Williams, St. Helens. 

8290. LaBEeLLine Jars, J. Hendy, Keighley. 

8291. Domrnogs, E. Denton, 

8292. Cuuck, J. "Heth. rington pay Sons, Limited, and 
A. I. Dodge, Manchester. 

$293. Motor, M. J. Scott, London. 

8294. Trees, R. J. C. Mitchell, Manchester. 

8295. aoe CoMBUsTION ENGINEs, P. Burt, Both- 
well, 

8296. AcruaTING SHuTTLEs, T. E. Mitchell, Dundee. 

8297. PHoToGRaAPHIC Printinc Frame, W. Alexander, 
London. 

Macuive for Tramway Work, F. Dawe, Croy- 


8299. Putter Frames, 8. T. Dutton, Worcester. 

839). Cameras, H. Simpson, She 

83)L. NON-INFLAMMABLE CELLULOID, A Williams and 
W. C. Parkin, Sheffield. 

8302. BurLp1nc Woop Grips, J., J. W., and W. Hawley, 
Sheffield. 

= ow Action of Orcans, G. F. Brindley, 

effi 

8304. CLEARING BrREECH-LOADING Gun BaRRELs, J. 
Wilson, Dundee. 

pom Marivers’ Compass, J. C. Dobbie Glasgow. 

E.xecrric Power T. O. Woodward 

ee E. H. Torr, Liverpool. 

8307. Fapric - FOLDING Macutngs, J., 8., and H. 
Cooper, Manchester. 

8308. Governors for Srzam Enotves, O. Isherwood, 
Patricroft. 

8309. SLIpE-RULE for CaLcuLaTING PurRposss, F. C. 
Farmer, Liverpool. 

8310. ABRADING J. M. Glasgow. 

8311. Sprxg, S. H. Bracey, G 

$312. Macatnes for Boots .and 

ars! . Huff, and W. McBride, 


ada, 
8313, Seir-acrine Device for Beatinc Foam, M. Galke, 
Berlin. 


8°14. Tea Saucer and Piate ComsBrnep, E. 8. Tunks, 
Addlestone, Surrey. 

8315. Boor Toncug Cup, J. W. Griffin and A. R. 
Lewis, Acock’s Green, near Birmingham. 

8316. CEROPRINT TaBLET, E. Samson, London. 

$317. _—— Trams, J. H. Bently and H. I. Rhodes, 


8318. Scrront for CycLe Lanterns, A. Rullmann, sen., 
ndon. 

8319. Lock, E. Fischer-Schaad and H. Schneider, 
ndon. 

8320. cna V. Tarczal, E. Roheim, and J. Simko, 


on. 

8321. ExTractinG from Matrix, A. A. Lockwood, 
Faversham. 

8322. WasTE-PREVENTING Horse Baa, C. Whall and J. 
Pfeiffer, London. 

8323. ComBinep Liquip Mgasurg, W. C. Turner, 
Egham. 

8324. ‘‘Computine Scag,” C. A. Allison.—(The De 
Vilbiss Computing Scale Company, United States.) 

8325. Water-Cuosets, F. C. Bassick, London. 

8326. -ConTINuoUs Mera. T. V. Allis, 
London. 

8327. Sions, J. A. Dalumi, London. 

8328. Penciis to Books, M. 


V London. 


Exp osive, C. R. Le Mesurier, London. 
. War Game, W. B. , London, 


$331. ADHESIVE MATERIAL, C. D, Ekman, London. 

8332. Liqguip Mgasurina Devices, H. W. Wilcox, 
London. 

$333. TREATING MOLTEN SaG, A. D. Elbers, London. 

$334. Heaters, J. M. Jeffrey, London. 

8835. CLutcH Puttrys, C. Newson, London. 

$336. AUTOMOBILE VEHICLEs, A. E. Osborn, London. 

8337. Cigar Trp Cutter, C. W. B. Molony, London. 

8388. Mirre Box AtracHMENT, W. Potter, New York 
City, United States. 

$339. Construction of Cuss, H. E. Mereness, 
jun., London. 

of Garments, R. E. Lowe, 
n 

8341. MecuanicaL Toy, H. H. Lake.—(B. F. Schwier, 
United States.) 

8342. Preumatic Tires, G. F. Scholefield, London. 

8443. Automatic Device for Dies, G. A. Hicks, 
London. 

8444. Natts, G. T. Walker, London. 

8445. ConsTRuction of Macningery, A. H. Owles, 
London. 

8446. Typewriters, J. C. Fell.—(The Union Typewriter 
Company, United States.) 

8347. PrcruRE Mounts, A. A. Woodward, London. 

8348. we for RatLway Wacons, D. M. Murrow, 

ndon. 

8349. Heatine Tosss, C. G. Schmidt, London. 

$350. Fur PLuckine Macuatngs, P. M. Justics.—(The 
Nearseal Unhairing Company, United States.) 

8351. Suutrers, A. J. Boult.—( Bausch 
and Lomb Optical Company, United States ) 

8352. MacHINgs for Feepinc Sueets, &c., G. A. Post 
and E. F. Goodman, London. 

8353. PHOTOGRAPHIC SHUTTERS, A. J. Boult.—({Bausch 
and Lomb Optical Company, United States.) 

$354. MeasurtNG Dry Goons, J., W. H., C. H. and A. 
Day, London. 

8355. Pacxine Day Goons, J., W. H., C. H., and A. 
Day, London. 

8356. PHotocrapHic Suutters, A. J. Boult.—(Brusch 
and Lomb Optical Company, United States.) 

8357. PrevenTiING Dravucat in Curmyeys, J. Arnott, 
London. 

8358. Paotocrapuic Sautrers, A. J. Boult.—(Bausch 
and Lomb Optical Company, United States.) 

8359. Sap Irons, P. C. Given, London. 

8360. PHotocrapsic A. J. Boult.—( Bausch 
and Lomb Optical Company, United States.) 

8361. Ranocgs of Pires for Heatine, H. J. Worssam, 
London. 

$362. Fountain Pens, A. Lummus, London. 

8363, ACCELERATING the Matorine of Wuisky and 
Branpy, O. Imray.—(Joshua Brothers Proprietary, 
Ltd., Victoria.) 

8364. Pirgz Jormsts, H. A. Humphrey, London. 

$365. Exptosive, O. Imray.—({J. L. Norris, United 
States.) 

8366. Tea Cuxgsts, J. T. Mitchener, London. 

8367. type yg Apparatus, G. Scott and Son, 
Limited, and F. W. Scott, London 

8368. Svavrise Farr, G. Scott and ‘Son, Limited, and 
F. W. Scott, London. 

8339. PROPELLING VESSELS in Arr, R. C. Westphalen, 
London. 

8370. Firterine, &c., Furnace Gasgs, E. 8. Beaven, 
London. 

8371. Lockinc MecuantsM for Diss, H. J. Haddan.— 
(The Oster Manufacturing Company, United States.) 
8372. ACETYLENE Generators, H. J. Haddan.—(The 

Adams and Westlake Company, United States.) 

8373. ATTACHING HaNnDLEs to Sockets, H. J. Haddan. 

ee Bissell Carpet Sweeper Company, United 


States. 

74. Gun Mountines, A. T. Dawson, 8S. P. Bouverie, 

and G. Buckham, London. 

8375. Casn" REGISTERS, C. Hibberd, jun., London. 

8376. Extractine Tin, H. Brandenburg and A. Wey- 
land, London. 

8377. THIEF-PROOF Pockets, L. Stiick, Liverpool. 

8378. Stgam R. Schulz, Liverpool. 

3379. Gas Enarngs, E. F. Chapman, Liverpool. 

8380. Wine Suppcigs, J. Dunn, Birmingham. 

8381. SpectacLte Frames or Movuntineos, I. 
London. 

8382. CENTRIFUGAL Pomps, J. Burgum, London. 

8383. Passencer Lirts, A. M. Glass.—(0. Kaimmerer, 
Germany.) 

8384. ELtevatine Water, E. J. Schultzand J. C. Brown, 
London. 

8385. BrEEcH-LoaDING Orpyance, W. H. Bevans, 
London. 

8386. Carvinc Macatvyes, H. Marles and G. W. Butt, 
London. 

8387. ATMOSPHERIC Gas Buryers, R. T. and J. G. 
Glover, London. 

8388. Tire Covers. W. F. Williams, London. 

8389. ConrecTiongRy CuTTer, M. A. Smith, London. 

8390. DentaL PiuccEers, H. Shoemaker and G. P. 
Gehring, London. 

8391. Cusnions, A. J. Boult.—(P. A. 

8392. Batt Bzarine, W. Lond 

8393. Printinc Presses, G. C. Marks. The’ Campbell 
aera Press and Manvfacturing Company, United 

tates.) 

8394. Printinc Presses, G.C. Marks —(The Campbell 

— Press and Manufacturing Company, United 
tates. 


Fox, 


TELEPHONE TRANSMITTERS, C. C. Hughes, 
London. 
8396. FunyEL, C. Malyon, London. 
24th April, 1901. 
8397. TREATING Zinc BLENDE and Pyrirss, G. Rigg, 


Swansea. 

8398. Enornz, J. Yates, London. 

8399. ConpENSING STEAM Enorvgs, C. V. A. Eley, Bir- 
mingham. 

8400. Sianats, G. W. Moon, Hove, Sussex. 

Seats for TRaMcars, Ww. Walkington, 


Avaras, C. C. Metcalfe.—(H. C. Blackwell, 


8403. SuspeNpING Hips, A. Ashworth, Manchester. 

8404. Rartway Wacons, E. Jackson and A. Harvey, 
Milton, 8.0., Staffs. 

8405. ILLUMINATED Sicns, F. B. Powell and E. J. 
Eckersley, Manchester. 

8406. Sasu Fasteners, W. B. Haigh and H. H. Broad- 
bent, Oldham 

8407. Lock Actions, T. A. Doody and W. Percox, Bir- 
mingham. 

8408. Sprinc Locks, T. A. Doody and W. Percox, Bir- 
mingham. 

8409. Root Cotrers, F. H. Keane, Cappoquin, Ireland. 

8410. Yacuts, W. R. Swain, Sligo, 


Ire 
Tor Saitina Boats, W. R. Swain, Sligo, 
Treland. 

8412, AuTomaTic Fire O. Hoffmann, 
Manchester. 

Tramway Pornts, J. B. Windridge, 

8414. Surrort, W. H. Fletcher, Kingston-on- 
Thames. 

8415. Piano Action, L. N. Soper, Kingston-on-Thames. 

8416. Luspricatinc Apparatus, J. W. Kenworthy and 
Kenworthy and Co., Limited, Bradford. 

8417.. PAPER-FOLDING MACHINES, E. Hirst, Bradford. 

8418 Hanoinc GARDEN Frame Sasnes, A. Webster, 
Liverpool. 

8419. Cigar Boxgs, P. Campbell, Glasgow. 

8420. Packine Caszs, W. Ross, Glasgow. 

8421. Turret Latues, G. Oldfield, G 


8423. for Suprortinc CyciEs, W. Calder, New- 
castle-on-Tyne. 


8424. Dinine TaBLEs, L. Erbstein, Manchester. 

8425. Borrom Rim for CARD Cans, E. J. Lister and H. 
Kershaw, Huddersfield. 

Matcu-LicuTeR, T, Jefferies, Bir- 


=. Apparatus, F. Millward, Man- 

heste 

$438. —— for Doors, J. Y. Johnson.—(J. Currie, 
United States.) 

8429. Spritroon, J. H. Turnbull, Gates- 
head-on- 

8480. Spark Puves, Safety Three-wheel 
Vehicle Company and A. Bath, New York, United 
States. 

8431. ComposITION L. A. Brown, St. Louis, 
Mo., United State: 

London. 

8433. Casrments, J. B. Le Maitre, Birmingham. 

8434. Sprnnine Frame, 8. Entwistle, London. 

$435. Fire Grate, P. Frodsham, London. 

. Frere Grate, T. Fletcher, London. 

. Casuss, E. A. Claremont, London. 

8488. Cricket Scorer, W. W. Johnson, London. 

8489. UMBRELLA Frame, E. aa. London. 

. Steam Turing, A. Krank, London. 

. Tap J. Reid, London. 

. Paptock Hasp, 8. T. Trott, London. 

Lever STRAINER, J. Rawlings, London. 

. Cover for PotisHinc WHEELS, G. Padmore, jun., 
London. 

8445. Sprnninc Macutng, V. Belanger, London. 

8446. AMMUNITION Wacon, A. T. Dawson and G. T. 
Buckham, London. 


8447. WaLi Construction, J. F. Gold'ng, London. 
8448. Dritts, R. A. Westenholz, London. 

8449. Gas Propucgr, L. Mond, London. 

8450. METALLURGICAL Converters, A. Reynolds, 


London. 

8451. Bune, F. Massard, London. 

$452. Sreps for Tramway Carriaces, J. E. Anger, 
Liverpool. 

8453. OpgRaTING VENTILATING Sasues, J. E. Anger, 
Live 

8454. ApapTING OrpiInaRY Gas Meters to MEASURE 
HIGH-PRESSURE Gasgs, G. Dittmar, Liverpool. 

8455. CoLLAPSIBLE STRETCHERS, E. Weber-Stierlin and 
C. Moll-Pfister, Liverpool. 

8456. Drepcerrs, W. T. CU. Beckett, London. 

8457. PHoro - LITHOGRAPHIC TRANSFER Process, A. 
Lehmann and E. Schinhals, London. 

8458. Rotary Pumps, W. G. Potter, London. 

8459. NON-REFILLABLE Bort iss, L. Brun, London. 

8450. Sprinc Bacances or Scags, W. von der Nahmer, 
London. 

$461. Means for Securinc Books in Covers, T. De 
La Rue and Co., Limited, and F. A. Corbyn, 
London. 

8462. Impartinc Oporous Properties to Warer, H. 
Tillinghast, London. 

8463. H. 8S. Maxim, London. 

8464. Game, J. Skyrme, London. 

8465. Sash Corps or for Wrnpows, R. A. Ray, 


London. 

8466. Louncg or Hammock - W. C. Tanner, 
London. 

8467. Exectric Batrery Jars, A. Ford - Lloyd, 
London. 


25th April, 1901. 
Joint, J. S. Campbell and A. Cowie, 


8469. Soon Srop, J. T. Hanson, London. 

8470. RatLway RalL Jornts, E. Breare, Addingham, 
near Leeds. 

8471. Automatic Top Stop Motion, T. Bowker 
and W. Gyte, Lancliffe, near Settle. 

Quick Brakes for Rouuers, C. W. Fuchs, Ger- 


many. 
8173. TREATMENT and Packino of Sik, J. T. Pearson, 


Burnley. 
8474. PressuRE-REDUCING VALVE, J. Cleland and J. C. 
vashire Dynamo and 


Stewart, Holywood. 
8475. BRUSH Ho.pers, The Lanc 
Motor Company, Limited, and A. P. Wood, Liver- 


pool. 
8476. Furnaces, H. M. Ashley, York. 
8477. Skip, W. Smith, Portsmouth. 


8478. AUTomatic Saunt for Paorectixo ELectric 
Arc Lamps, A. Eckstein and A. E. Angold, 
Manchester. 


8479. Burnino Vapours, F. M. St. O. Roy, Kingston- 


on-Thames. 
8480. ATracHinG SHapes to Lamps, C. W. Kemp, 
Birmingham. 
= Construction, R. E. L. Evans, 
m. 


8482. Boox-stTITcHING Macuinges, W. H. Dorman and 
W. H. Dorman and Co., Ltd., Stafford. 

8483. TreaTING FisH Rervss, J. H. P. M. Delattre, 
Manchester. 

ay Topes, H. E. O. Godfrey and B. Waldron, 


on. 

8485. Removinc Paint from Bristies, F. Copley, 
Bradford. 

8486. Stirrers, J. Gilman, Manchester. 

8487. Hasps, F. J. Pullin, Birmingham. 

8488. ENGINE CasE, HH. G. and 8. Mason, Limited, 
Birmingham. 

8489. Carp CLorHina, A. Spedding, Halifax. 

8490. Stiver Drrectine Apparatvs, W. Thompson and 
A. W. Glover, Leeds. 

8491. Mustarp Pot, H. Grimm, Paris. 

8492. PREVENTING Persons being Run Over by Tram- 
cars, C. Bridgman, Bristol. 

8498. SaucEPAN Hanp I. J. Taylor, W. J. Sturgess, 
and F. A. Bird, Birmingham. 

8494. BALL Feep MECHANISM of ComBING MACHINES, 
J. Ambler and Sons, Limited, and T. Shackleton, 
Bradford. 

8495. Maonets, A. B. Soar, London. 

8496. Fzzpina Locomotive R. Fleishberger 
and A. E. Halsall, Manchester. 

8497. MiLk S. Moseson, London. 

8498, KNIFE GuarD, A. Pringle, Belfast. 

8499. TuRBINEs, W. a. Potter, London. 

8500. Puriry1ne Liquips, W. Defries and V. I. Feney, 
London. 

8501. Motors, W. G. Potter, London. 

8502. INCANDESCENT MANTLE Hotpsr, J. Holt, Somer- 


set. 
8503. Macuinery for CrusHinc Stong, W. H. Baxter, 
Leeds. 


8504. WaTER-TUBE Bor F. H. Alexander, London. 

8505. Humanisine the MiLK of Cows, E. G. Cook, 
London. 

8506. Boxss, J. E. Bonnemaison, London. 

8507. Hotprast CIGARETTE Houpse, B. Benkel, 
London. 

8508. WatTcHEs, J. G. L. Stephenson, 


Cass, A. P. Sutton and J. B. Stevens, 


8510. oa Carrigrs, W. H. Demorest, jun., London. 
Metats, M. Ullmann ‘and B. Schlag, 
ndon 
8512. NoTEPAPER and ENVELOPE Ho.pers, K. H. Otto, 
Barmen, Germany. 
8513. Looms, E. im, Barmen, Germany. 
8514. FLUSHING APPARATUS, T. G. Rhodes and R. 
Linden 
8515. Cuarr CuTTERS, 
Buocks, W. H. k and C. “Holliwell, 
8517. Ropeways, R. H. Walker, London. 
8518. Evectric Merers, V. Arcioni, London. 
8519. VenTILaToRS, R. Adams, London. 
8520. PRINTING Macuings, W. P. Thompson.—({A. £. 


8521. PRINTING W. P. Thompson.—(A. £. 
Dowell, United States.) 

VENTILAToRS for A. Roberts, 
verpoo! 


RESERVING Ecos, E. Teisler, Liver- 


pool. 
8525. Sinceinc Macuings, C. F. Scharrer, Liver- 


1. 
R. H. Buckingham and G. 


8526. Brewinc Beer, A. M. Clark.—(L. Nathan, 
Switzerland, and H. Bolze, Germany.) ’ 
8527. ManuractuRE of Picric Acip, W. H. Akester, 


ndon, 
Manvuracture of CoLouRING Marrsrs, H. 
Lake.—(Farbwerk Miiklheim vorm. A. Leinkardt and 
Co., Germany.) 
8529. TRAMWAY Rais, F. Melaun, London. 
8580. Saips, D. G. Martens, London, 
8581. BLIND Heapino, E. M. Pickering, London, 
8582. CLEANING KNIVvEs, J. rey pswich, 
8588, Music Sueet Oroay, A. A. M. Gavioli, London, 
$584, ALIMENTARY PREPARATIONS, E. D. Bell, L London, 
8535. Raitway CaRRiaGEs, J. E. Spagnoletty, 


8536, E. Wuhrmann, London, 

8537. Or, Lamps, A. Lane, London, 

8588. Driving Gear for CycuEs, 
London. 

8539, Launcugs, H. Randall, London. 

8540. Comping ENveLorg and Norepapsr, 8. A. Tur. 
ton, London. 

8541, Macuings for Masuine Fruit, G. Harrison,~ 
(A, Taylor and A. H. Spencer, United States. 

8542. Ecevators, A. J. Boult.—(F. Correll, Germany, 

8548. MuscLe Deve.orgrs, J. G. L, D. Kunhardt, 
London. 

8544. DupLicatina Macuings, A. D. Klaber, London, 

8545. ManuractuRE of SULPHURIC ANHYDRIDg, J, 
Wetter.—(B&. Hata, Germany.) 

8546. Heatine by Liquip Furst, O. Meissner and 
Richter, London. 

8547. Apparatus for Cootine Air, C. W. Vollmann, 
London. 

8548. Propuction of Loa F. 8. Lavarack, London, 

8549. CycLe H. Voigt, Loud don. 

8550. Arc Lamp, R. O’Brien, London. 

8551. Winpows for Saips, E. J. Preston and G, ¢, 
Ralston, London. 

8552. VenTizaTinGc Drains, I. Shone and E. Ault, 
London. 

8553. Inrants’ Borrues, J. Ellis, London, 

8554. Inpicatine Water Levet in Boirers, H, J, 
Fisher, London. 

8555. Usk T. Thomas, London. 

8556. Propucine Iuirations of Stone, G. Weber, 
London. 

8557. Prepayment Gas Merrers, W. H. Cowan, 
London. 

8558. Ourer Garments, F. Hoare, London. 

8559. OnDNANCES, F. P. and + M. Roberge, London, 

8560. MeraL Piates, W. L. Wise.—(A. Sandviy, 
Norway.) 

8561. DupLex Heap, &c., W. J. and 8. C. Graham, 
Enfield. 


E. Saddington, 


SELECTED AMERICAN PATENTS, 
From the United States Patent-office Oficial Gazette, 


664,526, ReceneraTive Hearn Furnace, £. Blass, 
Basen, Germany.— Filed July 2nd, 1900. 

Claim.—In a regenerative hearth-furnace the com- 
bination, with the hearth, the arch, two regenerators, 
and reversing valve, of two sets of gas-injecting 
nozzles, arranged in diverging planes above the arch, 
a narrow blowing-in port for each nozzle located in 


1! 


the arch in axial line with its respective nozzle, hot- 
air passages leading from the regenerators to the 
upper orifices of said ports, and separate large exit 
openings for the combustion gases arranged in the 
side walls below the lower orifices of said ports and 
communicating with the regenerators, substantially 
as and for the purpose specified. 


664,534. P. Connelly, Jersey City, N.J.— 
Filed April 12th, 1 

Claim.—(1) A boiler an steam and water com- 
partments, and tubes connecting the same with each 
other, said tubes being curved and the bottom of said 
steam compartment and the top of said water com- 
partment being dished toward each other, the ends of 
the curved tubes being approximately at right angles 
to said top and bottom, as set forth. (2) A boiler, 
comprising a fire-box, a water compartment surround- 


a 


Mic —— | 


ing the fire-box, a steam compartment, tubes con- 
necting the compartments with each other and 
a in concentric circular rows to form a central 

into which opens the fire-box, a boiler shell 
cnrvounding said tubes and steam compartment and 
forming an outer space with the same, a bafile plate 
in the central space above the throat of the fire-box, 
and a baffle plate . the form of a frustrum of a cone 
and secured with its base to the shell above said 
central baffle plate, the apex end of said cone-shaped 
eres plate reaching to the outermost row of tubes, a8 
set forth, 


a 
| 
Dowell, United States. 
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Steam Boiler Economy! A Treatise on the Theory and 
Practice of Fuel Economy in the Operation of Steam 
Boilers. By Witi1am Kent, A.M.M.E. New York: John 
Wiley and Sons. London: Chapman and Hall, Limited. 
1901. 

Tur author tells us in his preface that from 1882 to 

1885 he was in the employment of the Babcock and 

Wilcox Company, and during that period it was part 

of his duty to make evaporative tests of boilers in 

various parts of the country, and with different coals. 

In his own practice since he has carried out more than 

100 tests of different boilers. He therefore holds him- 

self, not without reason, to be a boiler expert, and 

competent to write the book before us, a large octavo 
of 458 pages. : 

The author treats his subject on a new system. That 
is to say, we do not know of any other treatise on 
boilers which is like it. In substance, the method consists 
of a statement of theory and the results of practice, which 
are often very bad for the theory. In certain cases, 
however, we think that he draws deductions which are not 
quite warranted by the facts. Thus, for example, he gives 
on page 26 the maximum theoretical temperature to be had 
from the combustion of carbon as 5004 deg. Fah. He 
arrives at this conclusion on the basis that the whole of 
the heat generated is retained in the products of combus- 
tion, which weigh 12°52 lb., and then he goes on to 
explain that the conditions can never be realised in prac- 
tice, and are no doubt theoretically impossible, because 
long before that temperature was reached dissociation 
would take place, and stop the whole process. Rankine 
gives the total weight for carbon as 13]b., and the 
theoretical temperature as 4580 deg. Fah. So far so 
well, but when we find Mr. Kent saying just before, that 
furnace temperatures are probably very nearly the 
same, no matter what the rate of combustion per 
square foot of grate per hour, we join issue with him. 
He writes, “‘The theoretical elevation of temperature of 
the fire may conveniently be calculated by the formula. 
Elevation of temperature= 

B.T.U. generated by the combustion 
Weight of gaseous products x their specific heat. 

It is evident from the formula that the rapidity of the 

combustion, or the time required to burn a given weight 

of fuel, has nothing to do with the temperature that may 
theoretically be attained. . . . With ordinary rates of 
combustion, however, say 10lb. of coal per square foot 
of grate per hour and firebrick furnaces, the percentage 
of loss of heat by radiation is quite small, 1 per cent. or 
less, and the actual temperature that may be attained 
will be very nearly as high with that rate of combustion 
as with a rate of 20]b. or 40lb.” Experience flat] 

contradicts this proposition. We have only to loo 

into the fire-box of a locomotive burning, say, 10]b. per 
square foot running down an incline, and the same fire- 
box when the engine is labouring uphill with a heavy 
train and burning five or six times as much, to find the 
refutation’of the a. It is only fair, however, 
to Mr. Kent to add that there is, so far as we are aware, 
no satisfactory theoretical explanation of the reason why 
the temperature of combustion augments with the rate 
of combustion. The usual reason advanced is that so 
much more energy is let loose in a given time, and that 
the temperature depends on the rate at which it is 
liberated ; but this, of course, does not help us in any 
way. It is one of that type of answers which is useful 
for silencing students, use it may mean so much. 

Tn fact, no one quite knows what temperature is. 

The chapter devoted to the consideration of fuels deals 
principally, as is to be expected, with those of the United 
States. Small and very well executed maps are given, 
and the information supplied appears to have been care- 
fully selected and trustworthy. We can recommend this 
section of the book to those who believe that American 
coal will compete severely with British coal in the near 
future. Much information is supplied in a readable form 
about calorimetry, or the method of ascertaining the heat- 
ing value of any fuel in the laboratory. 

After dealing with the theory of combustion, and the 
various coals and other fuels available for making steam 
in different parts of the world, we come, in Chapter VII., 
to furnaces, methods of firing, smoke prevention, me- 
chanical stokers, and forced draught. A good deal of 
wee is devoted to furnaces for anthracite, with which, 
thanks to a beneficent Providence, English engineers have 
nothing to do. As to the burning of bituminous coal, Mr. 
Kent is a thick-and thin advocate of mechanical firing. 
He makes out an excellent case for it, and he shows 
that _no smoke need be made, and all this in the 
prettiest way imaginable. It is only necessary to 
distil the coal slowly, admit nothing but very hot air 
above the grate bars, burn the gases in a firebrick 
chamber, and take care that until they are burned they 
never touch a cool boiler plate, and the thing is done 
completely. To common minds, such as those of most 
steam users, it will appear that under the circumstances 
there must be some difficulty in getting any steam. But 
that is, of course, an unimportant detail. Mr. Kent has, 
however, produced a very interesting account of various 
devices which have been used with more or less success 
in the United States to prevent smoke. He is severe on 
the powdered fuel system, pointing out that the economy 
to be obtained by grinding the fuel will not pay for the 
cost of grinding; but he has not noticed the yet more 
Serious objection, that dust fuel burns explosively, and 
blows the brick setting of @ boiler to pieces by degrees. 

The latter portion of the work is devoted to the subject 
of boilers, and we find evidence in various places that 
Mr. Kent does not know everything about them. 
Perhaps it would be more correct to extend the proposi- 
tion and say that American engineers as a body have still 
Something to learn about the generation of steam. Mr. 
Kent is very severe on the externally-fired boiler, which, 
he says, is very uneconomical. Judging from the draw- 


ings he has given of the setting of such boilers we are 
not surprised. The flash flue, by which the whole 
bottom of the boiler is enveloped in flame for a distance 
of perhaps 15ft. or 20ft., appears to be unknown in the 
States. Again, in dealing with the value of heating 
surface, Mr. Kent wholly ignores the effect of sudden 
changes in direction in a stream of gas. Thus, for 
example, the two sharp turns taken by the gas in a 
marine boiler, first from the horizontal to the vertical, 
over the bridge and into the uptake; and next from the 
vertical back to the horizontal, through the tubes, from 
the uptake, are of the utmost value in promoting efficiency 
and economy. We also find that Mr. Kent does not 
attach anything like the proper value to radiant heat: A 
flaming gas is very much more efficient than the same 
gas at the same temperature, but not flaming. This is 
one important reason why so little is gained by prevent- 
ing the evolution of smoke, and so much is often lost in 
steaming power. 

The volume concludes with an appendix containing a 
great deal of useful and not generally accessible infor- 
mation on subjects too numerous to mention. Although 
Mr. Kent has written as an American for Americans, and 
leaves the impression that boiler engineering in the 
United States is about twenty years behind boiler engi- 
neering in this country, we can safely recommend his 
book to English readers. If, as we have said, he treats 
his subject in a novel way, his style is lucid; and 
although we have detected a few slips, on the whole he 
is very accurate. Indeed, we shall go so far as to say 
that it is the best book about boilers that has been pub- 
lished for many years. We ought to add that the illus- 
trations are as bad as they well can be. 


Statique Graphique des Systémes Triangulés, Exposés 
Théoriques. Par T. Seyric, Ingénieur - Constructeur. 
Paris: Gauthier-Villars, Quai des Grands Augustins, 55; 
Masson et Cie., Boulevard Saint German, 120. Tous droits 
réservés. 1901. 

Tue advantages of the more modern method of graphical 

statics, in the determination of the stresses upon girders, 

trusses, cranes, and in general upon all framed or built- 
up metallic structures, are not a few, and, moreover, they 
are real. Simplicity, facility of application, especially to 
the more complex examples, and a saving of time and 
labour attend its employment. Although not susceptible 
of the precision of pure analytical calculation, yet with 
care, in the hands of a skilled draughtsman, the stresses 
arrived at by its aid will be found to agree closely with 
those ascertained by the older and more troublesome 
process, and, as a rule, are near enough for all practical 
purposes. Possibly, the peculiar feature in graphic 
statics which has led to its present development and 
adoption is the visibility of its results, which constitutes 

a powerful argument to the minds of a very large number 

of the profession. 

In the first volume of the work the author states that 
he has limited his scope to the investigation of structural 
systems which are statically determinable. He has 
avoided all reference to those which trench upon con- 
siderations of elasticity, orof elastic flexure. Consequently, 
no allusion is made to the subject of the arch, or of the 
continuous girder. So long, therefore, as the general 
theory of elasticity is discarded, all the problems can be 
solved by the aid of the compasses and scale, and the ques- 
tions are viewed solely from a statical standpoint. The 
systems studied are those which are subject to stresses 
of a tensile and compressive character in the members of 
which they are composed. They are also all statically 
determinable, that is, the reactions at the abutments can 
be calculated without the assistance of any elastic theory. 
As, in addition, all the types of structures selected contain 
a single series of triangles, the case of the plate girder is 
omitted. The Warren girder, the N type, or the 
Whipple - Murphy system, and the inverted poly- 
gonal truss are graphically treated, and the stresses upon 
them ascertained by means of recip i s and 
polygons of forces. The same method is applied to 
the ordinary forms of roof trusses, together with 
a couple of examples with threearticulations. This mode 
of hinging, which may not possibly be the best in the 
case of heavily-loaded railway bridges, is well adapted for 
roof designs. In those instances the loads are of a lighter 
character, and are, moreover, uniformly distributed. 
The methods of calculating stresses due to Culmann, to 
Zimmermann, and that of moments introduced by Ritter 
are clearly investigated and explained. Of these the last 
is the best known and the most useful. It is especially 
suited to finding the stresses in trusses and girders with 
curved or polygonally-shaped flanges or chords. It can 
also be used as an excellent. check upon the results 
obtained by the graphical or any other mode of operation. 

The contents of the second volume are devoted to the 
description and illustration by diagram and skeleton eleva- 
tions of a number of practical applications of the 
theoretical principles enunciated in the first. For 
rectangular and symmetrical sections the analytical 
method is the most convenient for finding the moment 
of inertia; but the graphical process, as used in the 
present treatise, will afford nearly equally accurate com- 
putations. Stress diagrams are given for some varieties 
of the Polonceau, or as it is often termed, the French 
truss, of the Mansard, the cantilever, and other types. To 
these succeed the different descriptions of cranes termi- 
nating in the formidable Titan. The di s in 
Plate IX. relating to the stresses upon a metallic trestle 
pier are worthy of attention, as they bear upon a subject 
which has not received very much attention. In practice, 
the diagonal bars bracing the successive stages together 
would be double, intersecting each other at the centre of 
the stages. One series only is represented, and it is that 
which is exposed to tensilestresses. The horizontal cross 
braces are considered to be stressed in compression. 
The inclined sides or posts of the pier require care in 
allotting their sectional area, as they have to carry not 
only the vertical loads of the platform and trains, but 


the wind pressure in addition. This is taken at 54 Ib. per 
square inch, which is practically the same as the allow- 
ance of our own Board of Trade. These handy little 
volumes will be found useful. It may be mentioned that 
in working out any of the examples, a scale should be em- 
ployed for the stress diagrams a good deal larger than 
that used in the work itself. 


ENGLISH AND FOREIGN PRACTICE IN 
ELECTRICAL AND GENERAL ENGINEERING. 
No. V. 

THERE is, for some reason which it is not easy to 
discover, a radical difference in the way English and 
continental factories grow. An English works grows in 
a disorganised way like a town, by the gradual addition 
of building after building. Each addition is apparently 
considered final until another has to be made; and no 
additions at all are made if they can be avoided. A British 
manufacturer seems to have a rooted objection to the risk of 
enlarging his works. He will rather say he is too busy, 
and send orders away. He looks on a pressure of work 
as a temporary evil, which will blow over if he does not 
do anything. The idea that in a growing and flourishing 
business the works ought to be larger than necessary for 

the output never seems to enter his head. 

Take the case of a manufacturer of electrical tramway 
and railway plant. Itis clear to everybody that there 
is now a large demand for plant of this kind, and at 
present it is being brought in from abroad. Such plant 
on the Continent and in America is made by the people 
who began in a small way with electric lighting. Take 
the corresponding firms in this country; they do not 
seem to grasp the situation at all. Two large American 
concerns are therefore putting down large works to deal 
with this demand in this country; and a third large 
works is being put down by an English firm, but not by 
one of the electrical manufacturers. In this latter case 
an American manager has been imported, and no doubt 
the works will be equipped with the best American and 
English experience combined. 

There is on the other hand a good deal to say in favour 
of hastening slowly. Some of it has been said in Tue 
Eno1neer lately. A works that enlarged so as never to be 
behind its output, would find itself something of a desert 
in bad times. 

English electrical industries do not multiply by fission 
after the manner common abroad. Take the case of 
Siemens and Halske, for instance ; they began in Berlin. 
They have since colonised in St. Petersburg, Paris, 
Vienna, London, and the States. These works may be all 
independent now ; but on starting each had the whole of 
the experience of the parent firm to begin with; and even 
if the firms are independent, they still help one another 
and work together. In this country the Brush, Siemens, 
Thomson- Houston, and Westinghouse companies, to men- 
tion the most prominent in alphabetical order, are all 
colonists from abroad. No English electrical firm has 
foreign colonies, except, perhaps, the Silvertown Works, in 
France. Ganz has the Helios in Germany, and Schneider 
in France. The policy of a large engineering firm arrang- 
ing with an electrical firm in another country to communi- 
cate its experience, and supplying working drawings so as 
to allow successful work from the beginning, does not 
seem to find favour in this country. Such firms as the 
Fives-Lille or Daydé and Pillé have, if we mistake not, 
arrangements with first-class German firms by which 
they get working drawings, and the full results of their 
correspondents’ experience. In England, an engineering 
firm that thinks of taking up electrical work employs 
somebody who has been assisting in the winding depart- 
ment of some other English works, and gets out dynamos 
slowly, beginning with the smaller sizes. The dynamo 
man, however, is determined to have a dynamo to which 
he can attach his name, so useless departures are made, 
and time and money are lost. 

In addition to electric tramway and railway work, 
there is the strong probability of very rapid development 
in power generation and distribution. Apparently there 
are no English works preparing to deal with this demand. 
Work of this sort ought to be largely designed by con- 
tractors; but it is probable that it will be very much 
hampered, like all other electrical work, by falling into 
the hands of the unpractical consulting engineer who has 
had no experience in construction. The more ignorant 
the consulting engineer is, the more likely he is to have 
the plant ordered from abroad ; for as he cannot trust his 
own opiuions of work done by English firms, he will go 
to people who have, to his knowledge, done similar work 
before. This makes it difficult for the English firms to 
start. As mentioned in an earlier article, the consulting 
engineer who has had no real practical experience has a 
very pernicious effect on the industry. 

Weare apparently under peculiar conditions as to finance 
in this country. On the Continent the banks seem to take 
up a very different position with regard to industry. To 
most of us a bank is a place full of mahogany counters, 
where the more fortunate have accounts, and where we get 
cheque-books. The cheque is merely a convenient way of 
paying money, as it is simpler and cheaper than postal 
orders. The bank sometimes allows an overdraft if it 
gets abundantly good security. The real business of the 
banks is a complete mystery to the ordinary person. 
What they do with the deposits no one thinks of asking. 
Probably the average Englishman thinks the bank gets 
the pence for stamps on the cheques, and lives on that. 
In a recent play, a banker was shown banking. He 
could be seen through his window. He was, of course, 
an elderly man, with grey whiskers and gold spectacles. 
He was to be seen banking hard at nine at night. He 
arranged money in little piles of coins, and counted it. 

On the Continent the cheque is not used so generally 
as itis here. It may be more employed lately; but not 
so very long ago it was quite usual to pay considerable 
sums of money in cash. For instance, if you bought an 
engine, costing, say, £500, a man in a blouse with a bag 
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would come and be paid in notes and gold, or you would 
be invited to call at the vendor’s office to “ verser l’argent 
entre les qains""—pour the money among his hands. 
Of course, banks help industrial concerns by means of 
overdrafts, and a large manufacturing concern may over- 
draw to the extent of £50,000 or so; but these over- 
drafts are generally on very: good security, and though 
they reduce the capital necessary to carry on a business 
tc some extent, it is not the same thing as providing 
capital for industry. An overdraft at the bank is most 
difficult to get when most wanted. In Glasgow the banks 
are said to provide a good deal of industrial capital, 
especially in the shipbuilding line. But the continental 
bank adopts a very different attitude towards manufac- 
turing industry. Where we need that abomination, the 
limited company, the French and Germans get the money 
supplied largely by their banks. A manufacturing concern 
with a capital supplied by banks would be rather a 
novelty here; yet the arrangement would be quite 
sound. This question concerns the electrical industry 
more especially, because it is growing so rapidly that it is 
impossible to develop quickly enough by making capital 
out of accumulated profits. The result is that almost the 
only way of getting money is by floating public com- 
panies. 

The electrical industry has suffered almost more than 
any other in this country from limited company specula- 
tion. The London public company seems to have little 
in common with its provincial counterpart. In the 
North a limited company seems to be more often what it 
is intended to be, namely, a partnership, which takes a 
particular form because there are more than seven 
members. The shareholders know something about the 
business, and hold their shares in order to get dividends. 
In a London company the shareholders merely want to 
sell out at a high figure, and have no real interest in the 
company at all. All they want is a temporary rise of the 
shares; and they do not care in the least what happens 
to the company in the long run. The result is that if 
the shares rise the pleased shareholders sell out, so that 
there is always a tendency for the shareholders to be 
dissatisfied, as obviously the shares cannot always be 
increasing in value ; and if the £1 share rises to £2, and 
is sold by a satisfied shareholder, the buyer is displeased 
if it falls to £1 10s., though the company may be really 
doing splendidly. The company is, therefore, always 
likely to have trouble from the shareholders. The worst 
part is, however, the board of directors. As already 
explained, electrical industry requiring capital quickly 
has had to be largely in the hands of boards of directors. 

In order to succeed an undertaking should be mainly 
under the control of one able man. Ifthe concern is very 
large a combination of a few men, each taking his depart- 
ment, may work well. But an average board is hopeless; 
generally, there is a titled guinea-pig as chairman. 
This is merely an appeal to English snobbery, and the 
rest of the directors are retired soldiers, members of 
Parliament, and business men. The term business-man 
is vague. It really denotes a man who does not know 
anything about anything in particular. It is a purely 
negative term. If you proposed to put an engineer on 
the board of a manufacturing concern you would be told 
it would not do, because, as he is an engineer he cannot be 
a business man. The same objection would be raised to 
a chemist, or to anyone who knew anything about the work 
ofthe company. A private works is not run bya committee 
of “ business men.” The only chance for a company is 
to have a strong man on the board who runs things his 
own way. The rest of the directors are still a heavy and 
expensive drag on him, but it is possible for a company 
to do good work in spite of them. 

The financial arrangements of a limited company are 
very prejudicial also. The case of a lighting or traction 
company is not so serious as that of a company floated 
to develop an invention. There has been a huge 
number of such companies floated for exploiting elec- 
trical inventions, and most of them have failed. It is 
generally said that they are over-capitalised, and that 
promoters are dishonest harpies, and soon. Thus, sup- 
pose a company is floated for half a million, of which 
a quarter of a million is subscribed as cash, the rest being 
allotted as fully paid up; there is an outcry and an idea 
that the inventor or the company promoter has pocketed 
a-quarter of a million. If the matter be carefully analysed 
it is found that a lot has gone inunderwriting. Expenses 
of advertising, and very often high fees to brokers and 
pom for allowing their names to be on the prospectus, 

ave to be met. Whoever puts his name on a prospec- 
tus, however honest the scheme is, puts his good name 
in the hands of a board of directors, who may, and very 
likely will, ruin the best scheme; so he deserves to be 
paid for the risk. Then the company promoter wants a 
share. He may be well paid. His work is very expen- 
sive and harassing, and his few successes have to pay for 
numerous disastrous losses. Then there is probably an 
original syndicate who have perhaps spent, say, £25,000 
on an invention in its most speculative stage, when the 
chances were heavily agains success. They deserve a 
large share. Then there is the inventor, but he never 
gets anything, and need not be considered. The limited 
company has done harm in all industries, but especially 
in electrical engineering, for in that business capital has 
been wanted quickly, and the word electric has always 
been used for conjuring. 

Probably what is wanted is a wealthy concern to take 
up worthy inventions on the advice of its own experts 
and specialists. This would correspond to some extent 
with the continental banks. Fortunately, the days of 
electrical inventions are largely passed, and the industry 
is settling down into a wholesome state. 

Our patent law has done the electrical industry some 
harm in the past, from an interaational point of view. 
We allow foreigners of all sorts to take out patents in this 
country on the same terms as natives. Most other 
countries pretend to do this, but do not. The usual 


thing is to have absurd regulations about working the 


invention in the country. To work an invention within 
two years in France is no hardship to a Frenchman, but 
to an Englishman it may be almost or quite impossible. 
Though not supposed to be so, there is also no doubt 
that it is more difficult for a foreigner to get a patent in 
some countries thana native. For instance the difficulties 
thrown by the examiners in the way of foreign applicants 
for German patents are notorious. 

There has been a great outcry lately in the daily and 
weekly Press about our backwardness in manufacture. 
The country is going to the dogs. Our manufacturers 
are all being ruined and our workmen are all idle, and 
our shops are full of antedeluvian machinery which it 
cannot pay to use. Many reasons are put forward, and 
each has the monopoly of accounting fully for the whole 
state of the case. We use inches instead of centimetres. 
This is a drawback as to exports, no doubt. The change 
to a decimal system is not so easy as reformers imagine. 
In France and Italy the sou or its equivalent is still the 
unit among large classes. The French use metres and 
millimetres, and frequently the decimals are misunder- 
stood. A French engineer will often write, say 79 
millimetres, thus 0°079 mm. The centimetre is chiefly 
used by dressmakers. America uses inches and exports 
machinery, yet according to our national Cassandras she 
is prosperous. Another reason for our hopeless failure 
is that our factories are not run by pedagogues or their 
pupils. Technical educationalists tell us that all practical 
engineers are ignorant rule-of-thumb folk, who ought 
to attend evening classes to learn their business from the 
pedagogues. As explained in an earlier article, if the 
pedagogues at technical schools taught properly 
applied mathematics, electromagnetism, 
namics, chemistry, and so on, which they might do 
very well, they would help a great deal. But they 
are anxious to get the work of practical men them- 
selves, and to pose as practical men, so instead of teach- 
ing what they know and succeeding, they attempt to 
teach what they do not know, and fail. The successful 
engineer is the man who does practical work in the day 
time, and reads pure and applied science at night. There 
are few, if any, college men in the front rank of real 
workers. Germany, we are told, succeeds because of its 
technical education. How about America ? 

English industry is being snuffed out because we are not 
linguists; and we do not know what is wanted abroad. 
Again if we do, our manufacturers never make what 
people want. They insist on making the particular 
patterns that they know nobody will buy. What they do 
with their output neither the daily Press nor the monthly 
reviews think it worth while to say. The saddest part of 
the whole gloomy picture is that the manufacturers do 
not seem to care. They do not seem to know that their 
pockets are empty, their business gone, and their shops 
on the point of closing. Is there a possible explanation ? 
Is it conceivable that writers in the papers, and even in 
half-crown reviews, do not know quite what they are 
talking about? 

In the first place our prosperity is always measured by 
imports and exports. But our foreign and colonial is 
only a small fraction of our trade. It is prominent 
because statistics can be easily obtained about it. Then, 
throughout these articles, there is a deep vein of the most 
absolute ignorance of the elements of economics. The 
average classically-educated Englishman still clings to 
the old mercantile notions of the century before last. He 
thinks that if imports exceed exports we are in a bad 
plight. Nay, he regards all imports as a sort of national 
disgrace. To the man in the train the idea that exports 
balance imports unless we have capital invested abroad, 
and that if we have such capital its interest comes in as 
imported goods, is absurd. He cannot realise that every 
export must have its corresponding imports. 

We are told that it is a disgrace to the country that we 
should import dynamos, and especially traction plant. 
All that it really means is that in comparison with other 
countries we are not so well equipped in making traction 
plant as we are in other things. They, therefore, take 
the other things and give us traction plant. 

From a purely electrical point of view this is very bad. 
From a national view it is of no consequence at all. It 
does not show in the least that we are behind other 
nations in electrical engineering, as far as electrical engi- 
neering goes. 

There is another aspect of the case, or possible explana- 
tion of our large imports of electrical machinery. It is 
quite likely that electrical engineering, while under- 
capitalised in this country, has been over-capitalised on 
the Continent and in America. This would lead to 
excessive exports of electrical plant to England, and it 
is probably an important factor. 

We have now finished an attempt to draw some useful 
comparison between our own and other countries, but we 
feel the task has been very difficult. The more one knows 
about other countries the greater the difficulty. There was 
a great deal of sense in the objection the traveller raised to 
writing a book on America. He said he had been there 
more than three weeks, and was therefore disqualified. 


BoILers.—The naval authorities have already taken 
steps to carry out the recommendations of the Boiler Committee. 
The work in connection with the Belleville boilers of seven shi 
has been suspended, but in the case of one ship, the Lancaster, the 
work has been ordered to be resumed, it having been found on 
inquiry that a change in the type of boiler at the present a 
would involve great delay in the completion of this ship. In the 
case of both the battleships just put in hand other types of water- 
tube boilers than Belleville will be substituted. The Queen is to be 
supplied with a set of boilers of the large tube Yarrow type, and 
the Prince of Wales will most likely be-furnished with the Babcock 
and Wilcox type. The first ship inthe British Navy to be supplied 
with the Diirr type of water-tube boiler is the second-class cruiser 
Encounter, while the Merlin, sloop, is to have steam generators of 
the Niclausse type, which has already been tested in a gunboat. 
Although no announcement has yet been made of the fact, we 
believe that it is in contemplation to substitute boilers of these 
types for the Belleville in some of the new armoured cruisers.— 
Army and Navy Gazette, ’ 


THE SOLIGNAC WATER-TUBE BOILER, 
No. IL . 

Tue distinction between the flash boiler tubes ang 
those of the Solignac system is that the former are kept hot 
by not being given enough evaporative work to do, and by 
being made too thick, while the latter are kept cool by 
having crowded upon them water to just the limit of 
their evaporative power, without any excess of water 
beyond this limit. This limiting quantity of water-feed 
gives a critical point in the evaporative performance, 
With a lower feed the steam production is less, because 
of want of water to form steam; with a higher feed it is 
also less, but now because of the presence of non. 
evaporating water lining a part of the tube surface, and 
blocking the free expansion and escape of nascent steam, 
At each place and at each instant the tube surface should 
be in contact with a frothy mixture bearing just so much 
water as can be readily turned into steam, and of such 
consistency as readily gives way to the expansion of each 
bubble of steam as it comes into existence. The top 
surface of the tube is almost equally efficient in evaporat- 
ing as the lower surface, provided the consistency of the 
froth is such that there is no separation into a layer of 
nearly all water at the bottom side and another layer of 
nearly all steam at the top side. The lower sides of the 
lowest two or three rows of tube, receive, of course, more 
heat directly than the upper sides of the same tubes, 
because of radiation from the grate; but, as a low tem- 
perature only is needed in the metal for evaporative work 
under these most favourable conditions, heat conduction 
round the metal walls of the tubes prevents any great 
difference of temperature top and bottom. The “frothy” 
condition referred to is, of course, not a static, but is a 
dynamic condition, maintained only by the continuous 
conversion of fresh drops of water into steam bubbles 
on the one hand, and, on the other, the continuous 
arrival of fresh drops of water from the feed. Moreover, 
it should be noted that it is by no means necessary that 
the lower part of the tube near the feed aperture should 
be filled with a froth containing mostly water, while the 
higher parts contain mostly steam. Each steam bubble 
generated at the lower end of the tube in expanding 
presses backwards and forwards the surrounding water. 
The water behind it is prevented from flowing back ; 
that in front has a much freer way, and is thus propelled 
forwards towards the upper parts of the tube by the expan- 
sion work done by the steam bubble. Thus the water 
reaches the upper parts of the tube not in accordance 
with the small entrance velocity through the little hole 
in the throttling disc, but is thrown violently forwards by 
the steam generation in the lower parts. Thus itis by 
no means either impossible or even improbable that 
throughout the length of the tube in which evaporation 
is actually proceeding, a nearly uniform condition pre- 
vails, with a fairly sharp or rapid change from this con- 
dition to that of pure steam at the forward end of this 
length. The front surface of the evaporating froth or 
cloud no doubt plunges or waves backwards and forwards 
intermittently and irregularly; but within its range at 
any instant the evaporative efficiency of the tube may be 
the same throughout the length. 

The tubes are made small chiefly in order to ensure a 
nearly uniform frothy consistency throughout the tube, 
top and bottom—to prevent a separation into two hori- 
zontal layers, one denser at the under side, the other 
lighter at the upper side. On general principles, also, 
the efficiency of any heating is greater the smaller the 
sectional mean hydraulic depth of the mass of the 
material to be heated, and the smaller the similar 
mean hydraulic depth of the mass of the heating material. 
In the case of clusters of tubes the mean hydraulic depth 
of the outside space keeps always in fair proportion to 
that inside. Large 4in. and 5in. tubes are used in boilers 
only because the water circulation aimed at blocks the 
free discharge of the steam unless large sections are pro- 
vided. No water should be allowed to get into contact 
with the evaporating metal surface until its temperature 
has been raised quite, or almost, to steam temperature. 
If the mass in the tube be broken as above into a froth 
in which water exists only in small detached globules, 
threads, or thin sheets, those particles of water not yet 
heated to this degree receive heat from the steam sur- 
rounding them by condensation of the steam lying against 
the surfaces of the water particles. 

Solignac, Grille, et Cie. do not believe in the 
existence of any steady, reliable circulation through the 
tubes of ordinary water-tube boilers, except in those, like 
the Thornycroft and the Yarrow, where the tubes stand 
more or less vertical. When the tubes have only a small in- 
clination from the horizontal, what they consider the 
main propulsive force producing flow is apt entirely to 
overcome the directive influence of static pressures due 
to different specific gravities in two columns of liquid, 
one hot and the other cool, one of water only and the 
other a mixture of water and steam. Thus, as every 
intelligent marine engineer tells us from his own observa- 
tion, the difficulty with these water tubes is their habit of 
constantly letting out great bursts of steam from the 
wrong ends of the tubes, and this irrespective of any roll- 
ing or plunging of the ship. 

It is remarked that the existence of any large number 
of steam bubbles in a column of water does not interfere 
with the development of the same hydraulic pressure at 
the foot of the water column as if there were no bubbles 
present in it. This would be so if the bubbles were 
stationary, but they could only be made stationary by 
being held mechanically down to the solid floor of the 
column by a force equal to the total weight of water 
they displace, and this upward pull on the floor 
would counteract just so much of the downward hydraulic 

ressure exerted on it by the water. Otherwise, and 
Petter expressed, the bubbles cannot be held down, and 
in rising through the water they drag the water up with 
them by frictional force, thus diminishing the static 
hydraulic pressure that would exist without the bubbles. 

e bubbles are pushed upwards by a pressure equal to 
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the water. of 7 
e is spent in ucing upward acceleration o 
oft the of the Bubbles, but as this mass 
is very small—the density of steam being small—the 
upward thrust quickly produces such large upward 
velocity through the water as to create a frictional d 
on the water that absorbs the larger part of the upwar 
ressure. Thus the presence of bubbles in a column 
does undoubtedly diminish the static hydraulic pressure 
at its base unless the tubes are of considerable diameter. 

It is often said tliat rapid water circulation in water-tube 
boilers is a matter of frequent ocular demonstration. 
But such ocular demonstration is only possible with a 
manhole cover off the drum, that is only under atmo- 
spheric pressure. While the water is being warmed up 
towards 212 deg. Fah. no doubt a very lively circulation 
is started through the warm and cool-water columns at 
the two ends of the boiler. Here we have no steam 
production, and it appears a procedure much bolder than 
prudent to take this as a model of what goes on after the 
cover has been bolted down, and the pressure raised, and 
all the tremendous energies due to rapid steam produc- 
tion called into play. 

Each portion of steam comes into existence in the 
midst of a mass of water; it is formed out of one speck 
in that mass. Asit expands to from 200 to 300 times the 
bulk it previously occupied in the water mass, it throws 
the surrounding water back. All its PV work is done 
upon this surrounding water, and this work is done as 
quickly as the change from water to steam. It is true 
that this work, or the most of it, is utilised elsewhere; it 
is transmitted through the water mass and steam column, 
filling the steam pipe, and is, in fact, finally delivered to 
the piston of the driven engine. Nevertheless it is in the 
first place done upon the water in which the nascent 
bubble is embedded, and it is done very suddenly and 
violently upon this water. It presses on its imprisoning 
water walls with equal intensity in every direction, up- 
wards, forwards, and backwards. From the sudden back 
thrust come these ugly backrushes of water, followed by 
bursts of steam at the wrong ends of the tubes complained 
of by marine engineers. But the water gives way most 
in the direction in which it receives least resistant support, 
and the expansive work of the nascent steam is mostly 
done in this direction in which the water yields most 
readily. What are the resistant supports which help the 
water to back against the steam preseure ? First there is 
no opportunity for much motion transversely to the length 
of the tube; the solid strong steel walls of the tube pre- 
vent that, at least so long as the steel is strong and not 
in a white-hot pasty condition. The possible yield is 
limited to the two longitudinal directions. In these the 
first resistance is inertia. In one direction a yield of the 
bubble wall may involve acceleration of momentum 
in a great length of water and steam column; in 
the opposite direction of a shorter length of 
column. The relative lengths of the two columns 
forwards and backwards from the bubble wil) depend 
upon the position of this particular bubble in the 
evaporative apparatus. Secondly, the densities of the 
two columns to be accelerated is another factor in the 
inertia resistances offered in the two directions. Here, 
since steam bubbles embedded in water must be driven 
along with the water, the presence of steam mixed u 
with the water becomes very influential. Thirdly, there 

e relative magnitudes of which depend (a) in upon 
the lengths of the passages, (b) upon the pi thom 
wideness of the passages, and (c) upon throttlings due to 
bends, to valves, and to artificial bafiling obstructions 
intentionally inserted, such as the perforated disc at the 
bottom of each Solignac tube. The bubble steam 
pressure is equal backwards and forwards, but it is the 
excess of this over the sum of the resistances other 
than inertia that produces acceleration. of motion in 
either direction. The backward and forward excesses 
evidently exist and act throughout the same period of 
time, so that the actual velocities, as well as the acclera- 
tions of velocity, are inversely as the above resistances 
summed up in each of the two possible paths of motion. 
Tt must also be carefully noted that the frictional resis- 
tances —— upon the velocities, being, in the usual 
theory, taken as proportional to the square of the velocity. 
Thus, if the summed-up resistance is relatively large in 
one direction, the part of this resistance due to friction 
dependent on velocity is small. Pure frictional resistance 
is thus not so effective in preventing back flow as it 
might at first sight be expected to be. But the item of 
bafile-plate resistance, or resistance to passage through 
a small hole in an obstructive diaphragm is not properly 
frictional resistance, or is so in a small degree only. 
Without entering upon theoretical details, it is enough to 
say that, roughly taken, the unperforated area of the disc 
offers nearly the equivalent of a solid abutment resis- 
tance to the backward ——_ impressed on the lower 
lying portions of water and steam in each tube when each 
new bubble of steam is generated. Thus this impulse does 
its work almost wholly in driving masses of water and 
steam up towards the higher end of the tube. The 
motion having been determined in this direction, the higher 
end becomes filled with steam, and then the determina- 
tion of the direction becomes strongly confirmed in 
consequence of the small inertia resistance of the steam 
column to being pushed forwards. 

Messrs. Soli nac maintain that this impulse of the 
nascent expan ing steam is the dominating factor in 
creating motion along the tubes. They do not deny the 
action of the other factors usually relied upon, but they 
assert that they are feeble in comparison with thisone. To 
the present writer their contention appears to have great 
force. On this account they insert at the lower end of 
each tube the throttling perforated diaphragm with a 
— to-and-fro free play, which is the chief constructive 
eature of their system. Its object is to afford an abut- 
ment hindering back flow and throwing the expansive 
work of the nascent steam almost entirely into a forward 
drive of the contents of the tube. 


the weight of 


Each cluster of tubes is connected top and bottom to 
boxes separate from the others. Each of these boxes 
can by suitable valves be isolated from the drum. In 
order to clean the tubes internally the lower box is shut 
off from the drum and a blow-off cock opened. The 
steam then rushes back from the drum through the tubes 
in the direction reverse to the ordinary flow. This is said 
to clean the tubes very thoroughly in a very few seconds 
and at small expense in steam, the backrush having a 
sand-blast action. 

To clean the exteriors of the tubes, each section, drum, 
tubes, and boxes together, is mounted upon a strong pair 
of crutch legs hinged below the fire door. Round this 
hinge the whole section can be slewed outwards until it 
lies fully exposed on the firing platform. This arrange- 
ment is fully explained by the dotted lines in Fig. 3. 

The makers do not claim any specially high evaporative 
efficiency per pound of fuel burnt. What they claim is 
high evaporation per square foot of heating surface and 
consequent small bulk, weight, and cost per horse-power; 
very steady action; low temperature and long life in the 
tubes ; freedom from risk of explosion due to irregular 
evaporation and circulation; facility for cleansing, inspec- 
tion, and repairs ; freedom from scale and deposit in the 
tubes, this being nearly all collected in the drum; a 
definite quiet water lon in the drum, while there is no 
water level at all to indicate in the tubes, its variability 
and uncertainty being reduced to the certainty of con- 
tinuous non-existence. The construction is reasonably 
simple, and lends itself to the cheap building up of any 
desired ag mp by the agglomeration of similar 
sections. In the event of a tube giving way, the section 
containing it can be instantly isolated; the plugs opposite 
the two ends of the tube drawn; the faulty tube plugged 
up at both ends and the outer screw plugs replaced, when 
the section can again be s into work. This whole 
work is said to have been accomplished within a few 
minutes without drawing any fire. 

The table below gives the results of a trial made under 
the control of, and on behalf of, the French Navy Depart- 
ment :— 


Date of trial... ; ks ...19th Jan., 1901. 
Steam pressure, atmospheres... ... ... ... ... 15 
Heating surface, square metres .. ... ... ... 48 
Grate surface, square metres... ... ... ... ... 2°38 
Mean fuel burnt per hour, kilos. per square metre 
Evaporation per kilogramme fuel ... ... ... ... 7°63 
Evaporation per hour per square metre, heating 


Note.—Fuel, ‘‘ Briquettes Decazeville ;” calorific value, 7278 
calories; 74 per cent. ash. Draught at base of chimney, 
9 mm. w.g. 

In 1897 tests prolonged for nearly two months—March, 
April, May—were made upon a boiler of 15 square metres 
heating surface, in which the tubes were not so closely 
Fe as they are now by the makers, and in which 
there was no economiser. The steam pressure was 
6 atmospheres, the feed 40 deg. Cent., and natural 
draught was used. The rate of combustion varied from 
56 to 150 kilos. per square metre grate area, and the 
evaporation from 35 to 88 kilos. steam per hour per 
square metre heating surface, while from 6% to 8°4 kilos. 
steam was produced per kilos. of fuel burnt. The means 


P| were 7} kilos. steam per kilo. fuel, and 49°9 kilos. steam 


per peed oy square metre heating surface. These tests 
were made under the direction of the manager of the 
Maison Brequet. 

Another test upon a boiler of 35 square metres heating 
surface and 8°2 square metres grate area, made by the 
Boiler Association of Paris in January, 1896, gave upon 
a seven hours’ run, under 10} atmospheres pressure, and 
35 deg. to 55 deg. Cent. feed temperature, an evaporation 
of 56 kilos. steam per square metre heating surface, equal 
to 114 lb. per square foot per hour, and from 9°7 to 10-1 
kilos. steam per net kilo. briquette fuel. In this test 
the steam was found to be quite dry, and the chimney 
temperature was on the average 410 deg. Cent. 

From examination of drawings of a recent boiler for an 
evaporation of 2860 lb. steam per hour, we find that the 
weight of the empty boiler is no more than 19} lb. per 
square foot heating surface, and less than 1} Ib. per lb. 
steam per hour; while inclusive of chimney, water, 
tools, fire-bars, and brickwork, these two figures become 
respectively 29lb. and1-8lb. These proportions become 
naturally materially smaller in larger sizes of boilers. 

It will, we hope, be fully understood that we do not 
endorse the arguments of the makers of this curious 
boiler, except in so far as they ap to be consistent 
with proved facts. We have notascrap of evidence 
concerning the durability of the boiler, and we cannot 
help thinking that the very accurate distribution of just 
the proper quantity of water to each tube will be found 
impossible of realisation in practice. However, the boiler 
is so novel, and the theories of its inventor so original, 
that we have felt it to be desirable that they should be 
placed fully before our readers for discussion. A new 
departure in water-tube boilers is as one of the rarest of 
facts in steam engineering. 


ELECTRIC SUPPLY IN BULK. 


Ir is difficult to understand what the London County 
Council hopes to gain by convening the new conference of 
representatives of the City Corporation, the Westminster 
City Council, and the metropolitan borough councils, arranged 
for the 16th inst., for the purpose of considering the questions 
arising consequent upon the establishment of generating 
stations for the supply of electricity in bulk, in so far as the 
subject affects the powers of the local authorities for the 
om of undertakings within their respective districts. 
t is now nearly three years since a similar conference was 
held to discuss the matter, with special reference to certain 
proposals contained in Bills then before Parliament, when 
various resolutions were passed. The two principal resolu- 
tions were :—(1) ‘‘ That this conference regards it as essen- 
tial to the interests of London as a whole that the present 


purchase clause of the Electric Lighting Acts, which applies-| 


to defined areas, should also be made to apply to such com- 
panies as propose to supply electrical energy in bulk to the 
whole of London, without regard to area;” and (2) “ that, 
while preserving intact the rights of the local authorities 
with regard to electric lighting and energy, in the opinion of 
this conference it is desirable that the London County 
Council should be in a position to undertake, if it so deter- 
mine and if so requested by the local authority, the supply 
of electrical energy in bulk for the convenience of 
any districts desiring to be so supplied, provided that the 
Council does not become competitive with the Local 
Authority.” At the request of the conference these resolu- 
tions were brought before the Parliamentary Committee, to 
which the before-mentioned Bills were referred. Since then 
Parliament has in three cases authorised the establishment 
of undertakings for the supply of electricity in bulk. These 
are the Central Electric Supply Company, which is to deliver 
wholesale to the St. James and Westminster companies ; the 
Kensington and Knightsbridge and the Notting Hill 
companies obtained powers in 1899 to erect a generating 
station in Hammersmith for the purpose of supply within 
their areas; and the Charing Cross and Strand Company 
was authorised in 1900 to establish a generating station at 
West Ham for its own purposes and for the supply in bulk to 
any local authority in West Ham and the metropolitan 
boroughs of Holborn, Poplar, Bethnal Green, and Stepney. 
In addition to these, the Metropolitan Electric Supply 
Company, although scarcely being a bulk supply enterprise, 
obtained powers in 1898 to build a generating station at 
Willesden, which is outside the company’s area of supply. 
In a report on the subject which has just been presented to 
the London County Council by the Highways Committee, 
the opinion is expressed that all the arrangements for 
supply in bulk very seriously reduce the powers of pur- 
chase given to the local authorities, as they render it difficult 
for a local authority to acquire the whole undertaking within 
its district as a going concern. The County Council en- 
deavoured to obtain the insertion in the Metropolitan Electric 
Lighting Bill of 1898 of clauses to give effect to the resolu- 
tions passed at the conference of local authorities, but the 
Chairman of the House of Lords Committee on the Bill 
stated that the Committee could not with advantage attempt 
to put a purchase clause into the Bill, and that the Council 
could promote a Bill to confer upon it powers in respect of 
purchase of bulk generating stations and incidental works. 
With a view to give effect to the views of the conference, the 
County Council then approached the Board of Trade, in 
December, 1899, and submitted for consideration a draft 
clause framed to authorise purchase by the Council in cases 
where it is not the local authority. The Board of Trade 
stated, however, in January of last year, that in view of the 
nature of the proposals contained in the draft clause, the 
matter became one upon which the local authorities 
concerned should have the opportunity of expressing 
their opinions, especially having regard to the changes 
in administration under the London Government Act, 
1899. The borough councils having been asked their views 
on the subject, the replies received show that thirteen are in 
favour of another conference being held, six approve generally 
of the decision come to at the previous conference, four have 
taken no action, whilst the remaining six have not replied to 
the invitation. Asa result of this inquiry, and in view of 
the importance, in the opinion of the County Council, of the 
matter to the local authorities, it is proposed to convene 
another conference to discuss the question. The views which 
may be expressed at the conference will, however, not be 
binding upon the individual borough councils, and will not 
represent the opinions of the local authorities in the sense 
suggested by the Board of Trade, unless these authorities 
subsequently endorse the resolutions adopted by the confer- 
ence. 


MAGNALIUM. 


On several occasions we have remarked the difficulty of 
obtaining any precise information about the properties of this 
comparatively new alloy of aluminium. An article on the 
subject, however, has recently been printed in one of the 
German technical papers, from which we are able to extract 
the following particulars. Under the generic name of ‘“‘ mag- 
nalium,”’ alloys are now prepared containing between 10 and 
25 parts of magnesium per 100 of aluminium. With 10 parts 
of magnesium the material is said to have the mechanical 
properties of rolled zinc; with 16 parts to resemble cast brass ; 
and with 20 or 25 parts of magnesium to imitate hard drawn 
brass and the various grades of red bronze. Dr. Mach, the 
inventor, finds that sodium, carbon, and nitrogen in the 
original aluminium cause the alloys to be of no value; and 
this probably explains why the earlier attempts made by 
Wohler to produce a useful alloy of these two metals were 
quite unsuccessful. Additions of tungsten, nickel, and copper, 
are not harmful to magnalium, except in so far as they 
increase the specific gravity of the alloy. Ten to 15 per cent. 
of antimony has the advantage of raising the melting point 
from 700 deg. Cent. to a white heat. When less than 10 per 
cent. of magnesium is mixed with the aluminium, the alloy 
rolls well and is specially suitable for manufacturing sheet 
and tube. Large quantities of magnesium adapt it better for 
casting purposes. 

The mechanical properties of magnalium have been investi- 
gated by Herr Kaempfer. The alloy turns well, yielding 
long coherent shavings; it can be drilled and milled readily, 
and does not slip or bind. Under the file it resembles soft 
brass; it does not clog, and the finest cut files can be used. 
It takes a high silver-white permanent polish; and it can be 
easily blackened. Its hardness is greater than that of pure 
aluminium, for it cannot be cut with a knife; so that cock- 
plugs, spindles, gear wheels, and keys can be constructed of 
it. It shows a fine-grained fracture something like steel, 
instead of the coarse zinc-like appearance of aluminium. Its 
specific gravity is 2°52 + 0°03. The tensile strength of 
magnalium ranges between 20 and 24 kilos. per square mm. 
—12-7 to 15:2 tons per square inch—whereas that ofaluminium 
is only 7 kilos. per square mm.—4°5 tons per square inch. 
This is Kaempfer’s figure for ordinary aluminium ; we should 
prefer to quote 7 tons for cast metal, and 10 to 14 for sheet or 
bars. Magnalium can be easily coated with gold or nickel 
—? electrolytically—and itcan be soldered satisfactorily. The 
alloy is stated to resist the atmosphere well, not to “rust,” 
and to bear exposure to ammonia and sulphurous acid. It 
has been taken up by Voigtlander und Sohn, the opticians of 
Brunswick, while Siemens and Halske, of Berlin, are reported 
to be using it in armatures and motor car construction. At 
present its cost is high, as the price of magnesium is still 
18 marks per kilo.; but hopes are entertained that a larger 
market for magnalium may reduce the price of that metal con- 
siderably, 
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CAST IRON PIPE IN THE UNITED STATKS. 
(By our Special Commissioner.) 
No. VIL. 

Ar the Addyston pipe foundry, the pig iron is stacked 
in separate piles, readily accessible and convenient for 
inspection. This shows at a glance the quantity of each 
brand or kind on hand, all pig being marked on the end. 
The mixture consists entirely of pig, except for the scrap 
of condemned pipe, the known chemical composition of 
the different irons giving the desired quality. Each 
charge is marked according to the number of pounds 
of each grade or brand used, and a record thus kept of the 
iron entering into the charge, as well as of the character 
of the resultant mixture and the pipes made therewith. 

Care must be taken not to use too much of the broken 
pipe as scrap, especially that of pipe rejected for being too 
brittle, as thisis liable to injuriously affect the mixture of 
the new charge. Commercial scrap is rarely used, as itis 
of too uncertain a quality. A small proportion of *‘ shot 
iron’’ recovered from the dropping of the cupola-bed after 
the day’s melting, may be worked in, as well as the scrap 
resulting from the runners, but the former is liable to 
cause irregularity in the mixture unless the iron is melted 
very hot and fluid. If any large quantity of such scrap is 
used, chemical analyses of the iron should be made at 
intervals, or its quality will be very uncertain, and likely 
be be unfavourable. 

The coke used for foundry purposes is of somewhat 
varying character, but the Connellsville coke, made by the 
Frick Coke Company in the Connellsville region of Penn- 
sylvania is used much more than any other. It combines 
strength and hardness to carry the weight of the pig iron 
charge, with a low sulphur content and a general uni- 
formity of quality and chemical composition. Being 
heavy, of uniform specific gravity and weight, and uniform 
in its sulphur content, it can be used with reasonable cer- 
tainty as to results. The following table shows the 
analyses of two grades of foundry coke :— 


Frick Company Washington Company 

Per cent. Per cent. 
Volatile matter ... O0°S80 ... ... ... 1°310 
Fixed carbon ... 89°509 ... ...  88°210 
| 


The charge in the cupola is composed of a mixture of 
different grades or brands of pig iron, usually four varieties 
from different furnaces being used, as a good or uniform 
quality of iron for pipe or other castings cannot be made 
from the continual use of pig iron from one furnace only. 
Should this be done, and the supply run short, then the 
use of pig iron from other furnaces would produce a 
different quality of mixture, and thus affect the character 
of the metal in the castings. The pigs are broken in half, 
the pieces weighing about 50 1b. each. The furnace is first 
charged with coke, a certain proportion of coal—varying at 
different foundries—being added to give it body or solidity, 
but if the percentage of coal exceeds 25 per cent., the 
speed of melting is proportionately reduced. Up to about 
ten or twelve years ago, broken anthracite coal was used 
instead of coke. The tuyeres are set a little higher for 
coke than for coal, as the former—being lighter—requires 
a larger amount in bulk to give the right amount for the 
bed. The depth of bed varies, but the coke should reach 
to four or six inches above the tuyeres, or there is likely 
to be dead iron for the first few charges. 

The practice of charging depends largely upon the size 
and proportions of the cupola, but is usually somewhat 
as follows :—The bed is first laid with about 1500 1b. or 
2000 lb. of coke ; then 4000 Ib. of pig iron, covered with 
three or four scoop shovels of crushed limestone—or 
sometimes oyster shells—for flux. Sometimes the 
amount of flux is 50 lb. to a charge. After this come five 
or six charges of 300 Ib. of coke and 4000 Ib. of pig, with 
a course of flux in each case as before. In the subsequent 
charges, the amount of coke is reduced to about 225 lb. to 
250lb. per charge. The flux is added to make the slag 
fluid enough to run out freely when the slag-hole at the 
back of the cupola is tapped. This hole is placed lin. or 
2in. lower than the tuyeres, so that the slag will not run 
into them. The furnace is started afresh each day, and 
the bottom of the cupola is dropped when the pouring is 
finished. The melting ratio averages 1 in 9 to lin 10, 
or 1]b. of iron to 101b. of coke. 

The Colliau cupola, which is extensively used in pipe 
foundries, is shown in Fig. 15. 

The standard length of pipe is 12ft., exclusive of the 
bell or socket. It is cast vertically, and generally with the 
bell downward, in order to ensure solid metal in this part, 
but small pipe—up to 8in. or 10in. diameter—is frequently 
cast with the bell up. Figs. 16, 17, and 18 illustrate the 
arrangement of the m ulds very clearly, and show the 
arrangements for casting the pipe with the bell up and 

ell down. The latter is the most approved practice. 
The mould for this plan is composed of five parts: (1) 
The base casting; (2) tae flask; (3) the core; (4) the 
socket ring; (5) the bead ring, which forms the mould 
for the bead on the spigot end of the pipe. The main 
mould or flask, the base ring, the socket ring, the bead 
ring, and the core are all made by special gangs of men. 
In general the mould is made with dry sand, but was 
formerly sometimes made with green sand. The core is 
of dry sand or baked “mud.” With large pipes the core 
for the bell is formed on an iron ring, fitting a recess in 
the base casting, but for small pipe it is sometimes 
formed by an enlargement of the main core. The better 
practice is to slip a separate socket core over the main 
core, as this ensures uniformity of the interior of the 
socket. When cast with the bell up, the top of the core 
has sometimes an iron bell or ring fitted to it, so as to 
reduce the thickness of the body of the “mud” used. 
Small pipes that are cast with the bell up have an iron 
bell-pattern slipped over the main body pattern, and the 
bead is formed by a bead ring or cake ring. 

The cast iron is made in sections, bolted together 
with a longitudinal hinge joint. It is strengthened by 


circular and longitudinal ribs, and is pierced with holes for 
the escape of gas. Double, and sometimes triple, or even 
quadruple, flasks are used, containing two to four moulds 
for the smaller sizes of pipe. In preparing a mould, the 
flask is picked up by a crane and set on the base casting or 
a ramming stool in the pit, a cast iron pattern for the bell 
having been first clamped in place. Aniron pattern for the 
barrel of the pipe is then lowered into the flask, the diameter 
of this being slightly greater than the outside of the pipe 
in order to provide for shrinkage, and for the thickness 
of the coat of blacking or preservative coating. The 
pattern is centred by its tapered end fitting a taper socket 
in the base casting, as shown in Figs. 16 to 18. When 
the pattern is properly centred and secured, sand is filled 


Section above 
Charging Door. 


oo 


position for the night. The ovens are usually distinct 
rom the casting pit, but in some of the most modern 
foundries the pit is also used as the oven, thus econo. 
mising space, as noted further on. 

The core is built up on a barrel or bar consisting of an 
iron or steel pipe drilled full of holes for the escape of 
gas. This is set horizontally on a pair of trestles or in a 
frame, and is revolved by gearing like that of a lathe 
driven by machinery. In older practice, one end of the 
tube was fitted with a crank handle, which was revolved 
by a helper. 

The molten metal in cooling contracts and grips the 
core, and in order to allow of the latter being withdrawn 
when the metal has set, it must be made collapsible, 
Upon the tube the core worker 
wraps tightly a spiral winding of 
twisted rope of salt hay or marsh 
grass, which is generally made by 
special rope machines at the foun. 
dry. This is then plastered with 
“mud,” composed of sand and 
clay or loam, mixed with water in 
a pug mill. This is about in. 
thick, and on it is spread the “ first 
coat” of a mixture of clay with 
dirt from old cores, the surface 
being turned up to the proper dia- 
meter by a striker or core-board, 
which is a metal-edged board the 
full length of the core, and is held 
against it as a template while the 
core revolves. It also tapers the 
end of the core to fit the pocket 
or recess in the chill plate. The 
core is then put on an iron car 


id. having arms or racks to hold the 


ends of the tube, and is run into 
the drying room or core oven, 
where it usually remains all night, 

The baked core is again put in 
the machine, the projecting ends of 
hay broken off or covered up, and 
the second or “finish coat,” of a 
more open or sandy texture, is 
applied. This is about }in. thick, 
and is trimmed off as before, and 
then dried in the oven. This coat 


is sometimes a mixture of sandy 
sawdust, and old cores. After the 
second baking, the core is given a 
coat of blacking, composed princi- 


pally of pulverised coke and 


KH 
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z anthracite mixed with molasses or 
treacle, which prevents the molten 
metal from burning into and adher- 
ing to the clay, and so causing a 
rough surface. ‘This is referred to 
more fully later on. 

The mixture forming the core 
must not be too dense, as the gases 
have to escape through it. When 
the molten metal is poured, the 
heat causes the hay to burn, the 


gas and smoke escaping through 
, the clay and hay rope, and through 
the holes into the interior of the 


eeee 


-a= 


barrel, which serves as a vent or 
chimney. The partial burning of 


x) 


the hay rope provides for the con- 
traction of the metal in cooling. 
The original diameter of the core 
is always slightly in excess of the 
interior diameter of the pipe, so 


Sectional. Elevation 
through A.B.of Plan. 


as to allow for such contraction, 
the amount of which, of course, 
varies with the size of the pipe. 
To allow for the compression due 
to the weight of the 12ft. column 
of metal, the bottom of the core is 
made about ;'s;in. to jin. larger in 


ies Tit diameter than the top. For a 48in. 


pipe it is jin. large. The core is 
centred in the mould by a conical 


Plan through Tuyeres . 


Fig. 15—PIPE FOUNDRY CUPOLA 


in between the pattern and the wall of the flask, being 
well rammed with long rods as the filling proceeds. The 
thickness of the sand is usually about 2in. When the 
mould is rammed the pattern is withdrawn. In some 
cases the sand is automatically rammed by power instead 
of by hand, by pulling a tapered pattern up through the 
mould, as has already been described. 

The interior is then inspected by means. of a lamp, and 
a pailfull of blacking is poured into the mould to form a 
protective coating to the sand. A disc suspended inside 
the top of the mould serves to spread the blacking over 
the entire circumference. In some foundries the flask is 
first placed on a ramming stool, and when the mould is 
made it is transferred to the base casting, sometimes 
called a chill plate. The completed moulds are set 
vertically on top of the drying ovens, so that the heat 


passes up through them, and they are usually left in this 


Section below Charging Door. 


socket in the base casting at the 
bottom, and by the bead ring at 
the top. 

Various attempts have been 
made to devise a collapsible metal 
tube or core bar on which the 
‘“‘mud’”’ could be laid direct, in 
order to do away with the hay rope. 
These devices have had but little 
practical success, partly on account 
of the expense involved and the 
troubles incident to their use. The 
Addyston works have experimented 
with collapsible core bars to a great 
extent, but have not as yet been 
able to find one that will en 
economical results. They used an 


_ English collapsible bar for a time, and then tried core 


bars made at the works, and = have been made with 
the latter without the use of the hay rope. This was 
expensive im maintienance, however, and its use has been 
abandoned. 
Attempts have also been made to obtain an efficient 
substitute for the hay rope, and any such material must 
not be too inflammable, or it will burn in the core oven. 
In a paper read before the Foundrymen’s Association in 
1897 it was shown that in pipe making one of the 
greatest items of cost, aside from the metal, was repre- 
sented by the mould and the labour for cleaning the 
pipe and making it marketable. In the moulding the 
principal cost is the making of the core and maintaining 
of the barrel or core bar in working shape. This is 
especially the ca:se for small pipe of 3in. to 6in. diameter, 
as core bars 2hin. diameter and 13ft. long give trouble by 
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ing, even if made solid and provided with fluted 
ee serve as vents. The hay or hay rope was given 
as the most expensive item of the core, costing about 
2hd. for each 6in. core. This construction—as above 
described—burns and vents well, but leaves much of the 


or Spindie 


S 
» 
Ss 
é 
Base Casting 
Casting Pipe with Bell Up 


core dirt adhering to the interior of the pipe, owing to the 
amount of clay used. The removal of this dirt and the 
cleaning of the interior of the pipe to fit it for applying 


Another Form of 
Socket Ring 


SOCKET RING FOR PIPE MCULD 
‘the tar coating involves considerable time and labour, 


and consequent expense. 
After some six years of experimenting with composi- 
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Fig. 18—PIPE MOULD 


tion cores, Mr. M. H. Fletcher, of Cincinnati, in 1896 
discovered a substitute for hay rope which—as since 
improved—consists of a paste composed of sawdust, 
ground straw, or other confninuted combustible material, 
mixed to a paste with a 8 per cent. solution of hydrated 
starch and 10 per cent. of loam. The starch solution may 


be made by using a submerged steam coil in a tank of 
water, or by injecting live steam directly into the tank. 
In the latter case the water of condensation must be | 
taken into account or the solution will be too weak. 
From the hydrating tanks, lin. pipes may be run to the | 
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but in general loam will be preferred. 
is made substantially in the same manner and 
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laginous matter otherwise introduced—as, for example, a mixture 
of horse manure with the sawdust or other combustible matter— 


The — to the core 
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usual appliances now employed for a 
means of a flexible 
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clay over the hay rope, or may be fies 


Core 8ar.~ 


S 


Casting Pipe with Bell Down. 


MOULDS FOR CAST IRON PIPES 


core-making machines, and the sawdust and starch 
solution mixed only as required. Owing to the action of 
the bacteria upon the starch the solution will not keep 
for more than twenty-four hours, but the quantity can be 
regulated pretty closely, or the solution may be made to 
keep indefinitely by the addition of 0°0002 per cent. of 
formaldehyde. 

In a patent taken out in June, 1900, Mr. Fletcher 
describes a combustible core coating, in which the starch 
solution is not used, and no extraneous cementing agent 
is required, though such an agent may be used if desired, 
as suggested below in regard to the mixture of manure. 
According to this patent, immediately upon the surface of 


End Elevation 
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End Elevation 
Fig. 19-CORE MACHINE 


the core is placed a layer of material formed and applied 
as follows :— 


The material of this layer is preferably about one-third part pul- 
verised earthy material—such as the spent core dirt of the pipe 
works—and two-thirds comminuted woody combustible material, 
thoroughly mixed and worked into a plastic mass, somewhat 
adhesive, with water, and applied as a concentric layer directly 
upon the surface of the core bar. The earthy material may contain 
a sufficiency of loam or of mineral cement to render the ultimate 
mass somewhat adhesive to and reasonably firm, when dried, upon 
the core bar. The combustible material may be sawdust, ground 
leaves, straw, seaweed, &c., or any cheap material of this nature 
capable of being disseminated in a finely-divided state throughout 
the mass, or spent core dirt may be used in connection with muci- 


Casking Large Pipe 
with Bell 


VY) Bose Ring or 
Bead Ring 
| \ 
Casting Small Pipe 
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web, such as is sometimes employed in the manufacture ot earth 
pipe, and when applied the layer is dressed to a uniform thickness 
and comparatively smooth surface. It is then thoroughly dried to 
expel moisture. Inasmuch as the layer contains so large a pro- 
portion of woody fibre, which is very absorbent, the mass as made 
contains an excess of moisture, the drying out of which renders it 
firm and exceedingly porous. After the preparation of the inner 
layer as described a thin finishing coat of loam is applied in the 
usual manner and dressed to a true cylindrical surface throughout, 
The core is then subjected to a second drying, and is finished in 
the usual manner. 


The machine for applying the coating is illustrated by 
the drawings, Figs. 19 and 20, and the views, Figs. 21 
and 22. In the two side frames A A are formed bear: 
ings for the journals of the rolls B and C, the former of 


Cross Section 
Fig. 20—CORE MACHINE. 


which is fitted with a gear wheel. This engages with a 
pinion on the crank handle, by means of which the 
machine is operated. Between the bearings of the rolls 
are rest bearings for the core bar D, these latter bearings 
being fitted with antifriction rollers. To the roll B is 
attached one end of a sheet of netting, or wire cloth, E. 
This passes back from the roll B, under the core bar D, 
over the idler roll C, and then hangs down loosely, being 
kept taut by suspended weights G, which slide in slots in 
the end frames, a rack being provided to hold the sheet 
in any desired position. When the core bar Dis put in place 
in the frames, it is held down by two levers F, one at each 
end, haying antifriction rollers which bear upon the bar. 


| 
Fig. 16 
cam, A. Runner Cate, Aunner Fic.17. 
49 
| LS 
Base Casting or Chill Plate 
Ale: Bd | | 


470 


THE ENGINEER 


May 10, 1901 


These levers prevent the upward pressure of the wire 
netting from lifting the core bar. or very light bars a 
standard H may be placed midway between the end 
frames A, having a hinged arm with antifriction roller 
to bear upon the top of the bar, and prevent it from bend- 
ing under the upward pressure. At the rear is the 
trough K for the coating material, the trough fitting 
between the end frames, and having the bottom slightly 
inclined downwards to the back, so that the starch liquid 
will not run out and leave the sawdust dry. The mix- 
ture is fed forward onto roll C by a scraper board L, 
operated by the attendant. 

To operate the machine, the netting is unwound to its 
limit, the core bar D is put in place and secured by the 
levers F. The coating mixture, is then fed forward upon 
the netting between the roll C and thecore bar. The roll 
B is rotated by the crank handle and gearing, so that the 
netting is drawn along under the core bar, carrying with 
it the coating mixture and pressing this lightly against 
the bar, which is revolved by the friction. The pressure 
squeezes out part of the surplus liquid in the mixture, 
and this is caught in the trough M, about 25 per cent. 
being saved in this way. When the bar is coated the 
levers F are released and thrown back, when the weights 
bring the netting to a horizontal position between B and 
C, lifting up the core bar D, so that it can readily be re- 
moved. A single turn of the bar gives it a coating of the 
compressed mixture, a thickness of only about }in. being 


required for small cores. Thus larger core bars can be 
used, and will last longer than the smaller bars. 

The bar is then taken to the core oven and dried in the 
usual way, but if the heat is so great as to partially burn 
the coating, this is at once apparent when the outer coat 
comes to be put on. With hay rope, however, such a 
defect cannot be discovered, and is sometimes the cause 
of corrugations in the pipe, owing to the weakened core 
giving way under the pressure of the metal and its con- 
tractive force. 

The baking occupies about the same time as for 
ordinary cores, an 
finishing coat, which is the only “mud” coating used, 
and is about the same as that on ordinary cores. As 
little or no clay is used in this last coating, any of the 
mud adhering to the interior of the pipe is easily cleaned 
out, and in less time than is usually required. It is 
claimed that the patented composition can be applied in 
one minute, as against five minutes for winding on the 
hay rope, and the total cost of the finished core is said to 
be only 20 per cent. of that of a core made in the usual 
way, the time of manufacture being taken into account. 
The cost of this process for a 6in. core is about one half- 
penny, as compared with 23d. for an ordinary core of the 
same size. As larger bars are used they will last longer, 
while the core—containing practically no clay—is more 
porous and vents better than the ordinary mud core. 
The Fletcher core mixtures and core-making machines 
have been patented in England, Belgium, France, and 
Germany, as well as in the United States. The almost 
universal practice, however, is still to employ the hay- 
rope method. 

The black coating of the core, already referred to, is a 
thin coating of finely-pulverised coke or coal dust, mixed 
with molasses or treacle. This is usually applied with a 
brush, but if the men are careless they are apt to leave a 
series of small ridges and grooves, which are reproduced 
in the interior surface of the pipe. Experience has 
shown that the aggregate resistance to the flow of water 
due to such roughnesses has a material effect in reducing 
the theoretical capacity of flow of the pipe, as well as in 
helping to cause tuberculation and consequent resistance, 
and perhaps corrosion. In some cases it is required that 
the coating shall be smoothed with a striker board or 
straight-edge, in the same way that the core is made 
cylindrical and true. This method gives very satisfactory 
results in securing a smooth interior surface for the 
finished pipe. The blacking for the moulds is a special 
mixture, very rich in carbon. Sometimes a little plumbago 
is added, but usually the mixture consists only of the 
anthracite coal dust. 

The iron socket ring fits a taper socket and shoulder in 
the base casting, and is thus accurately centred. It in 
turn centres the foot of the core in the mould. This ring 
has a wrapping of hay rope, and is plastered with a 
mixture of tempered clay and sand, which is turned or 
trimmed in a species of lathe in the same way that the 


core is trimmed. A ring of chain is sometimes embedded 
in the upper part of the sand coating, to prevent it from 
being broken by the molten iron falling upon it. For 
small pipe, the socket or bell is sometimes formed by an 
enlargement of the core, as already noted. 


THE INSTITUTION OF GAS ENGINEERS. 
ANNUAL MEETING, 
Tue general meeting of the Institution of Gas Engineers 
was held on the 1st and 2nd inst. at the Institution of | 
Civil Engineers at Great George-street, Westminster, | 
under the presidency of Mr. W. R. Herring, M. Inst. C.E., | 


| his address to questions of construction, which he has 


| made peculiarly his own. 

The delivery of the President’s address was followed 
| by the consideration of a report by Mr. J. W. Helps, 
| M. Inst. C.E., on negotiations which have been taking 
| place for some time past with a view to the amalgama. 
| tion of the Institution with the Gas Institute. It will be 
| remembered that the Incorporated Institution of Gas 
| Engineers was founded about eleven years ago by a 
/number of prominent engineers, who resigned their 
_ membership of the Incorporated Gas Institute on account 
| of certain abuses which arose through the proceedings of 
some members of the latter body who were manufac. 
turers of gas plant and appliances. Now, without in any 
way wishing to condemn these mauufacturers for making 


when baked the core is given its | 


Gasworks. 
The inaugural address of the President dealt in a 
chatty manner with various topics of more or less 


particular. He reviewed the signal progress, of the 
industry during the Victorian era, and referred to the 
stimulus which it had received during the last decade 
through the competition of electric lighting, as evidenced 
by the fact that gas undertakings in this country 
carbonised 42 per cent. more coal in 1900 than in 1890. 


repeated the views which have lately been propagated 
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| ad nauseam, to the effect that gas can maintain its 

present popularity only by a general reduction in the 
| price to consumers. Such a reduction it is anticipated 
| may be brought about by a departure from the prevalent 
| standard of illuminating power, which is alleged to be 
| higher than is consistent with the highest degree of 
| economy in manufacture. We have often had occasion to 
| point out that this plea for poorer gas is incompatible with 
| present-day facts bearingon the costs of manufacture and 
' enrichment, but as it was put forward also in another 
| communication to this meeting, we propose to revert to 
| it when dealing with the latter. Mr. Herring, however, 
did not discuss the enrichment question at length; he did 
not attempt to substantiate his opinion thereon, but 
talked vaguely of new methods of gas production which 
might supervene, and be found, after years of research, 
to afford gas of unexpectedly high calorific power. And 
for such research he thought that members of the gas 
engineering profession at present lacked a proper degree 
of scientific aptitude and technical skill. Hencethe need 
for an influx of youthful talent of the first order, which 
influx could only be secured by a less parsimonious policy 
on the part of the directors of gas undertakings towards 
their technical staff—the juniors in particular. 

Mr. Herring was evidently in earnest in this disparage- 
ment of our present state of knowledge of the rationale of 
the carbonisation and other processes of gas production, and 
of the properties of the resulting products, but we are dis- 
posed to think he had allowed himself to be misled by the 
cries of less busy persons of a pessimistic turn of mind. He 
is at present engaged in superintending the ordinary routine 
work connected with the gas supply of the district served 
by the Edinburgh and Leith Corporations, and is simul- 
taneously supervising the erection of the immense new 
gasworks at Granton, which are eventually to supersede 
all the existing works of the two corporations. He is 
solely responsible for the plans of these new works, which 
were discussed in THe ENGINEER in March, 1899, and for 
their proper execution. A task of so great magnitude 
may well occupy for the time being the whole of the 
energies even of so expert a constructing engineer as Mr. 
Herring, and we can readily believe that he has been 
unable to pursue the study of other branches of the gas 
manager's art. Otherwise we think he would have spoken 
less despondently of the present state of knowledge of the 
underlying principles of gas manufacture. But we agree 
with him generally in believing that the directors of gas 
undertakings are misguided in the policy which now 
commonly commends itself to them of undermanning and 
underpaying the technical staff of gasworks. So long as 
one man is expected, even in large concerns, to enact the 
triple part of manager, engineer, and chemist, we shall 
find even in the inaugural addresses of presidents of gas 
associations evidences of inefficiency in one or other 
capacity. Mr. Herring is exceptionally qualified to speak 
with authority as a constructing engineer of gasworks, and 
we wish he had seen his way to devote the major part of 


the engineer of the Edinburgh and Leith Corporation | 


moment to the gas industry, or to the Institution in | 


But he seemed somewhat timorous as to the future, and | 


profitable use of their membership privileges, we may 
| at once concede that there appeared to be suflicient 
reasons for desiring their absence from the meetings of 
a representative association of gasworks managers, and 
the Institution of Gas Engineers was founded solely for 
| the benefit of the latter class. It is not too much to cay 

that the Institution now numbers among itsmembers a large 
| majority of the leading gasworks engineers of the present 

day, though the Gas Institute, which has ceased of late 
| years to favour the election to its ranks of manufacturers of 
| plant, &c., remains numerically the stronger body. There 
now appears to be a consensus of opinion on the part of 
the members of both bodies that the time is ripe for an 


amalgamation,on the understanding that the aforesaid 
manufacturers or traders shall not be eligible for 
membership of the resulting association. Last year, 
however, apparently hopeful negotiations were brought 
to a standstill by the opposition of many members of the 
Gas Institute to the scheme which had been agreed upon 
by the Councils of the two bodies, mainly on the ground 
that it was proposed to exclude from the amalgamated 
concern all manufacturers of plant, &c., not excepting 
those who were already members of the Gas Institute. 
It is clear, as we pointed out when discussing the 
negotiations last year, that these members of the Gas 
Institute should, ipso facto, have the right of member- 
ship of an amalgamated association, even though they 
would otherwise be ineligible for election to it. The 
Institution of Gas Engineers, however, does not appear 
to be disposed to waive its objection to present members 
of the Gas Institute having the right of election to the amal- 
gamated association, though Mr. G. Livesey suggested at 
the meeting that some of the manufacturers, &c., might 
reasonably be accepted as honorary members. Meantime 
the Gas Institute has raised afresh some other obstacles 
to amalgamation, which now seems less likely of accom- 
plishment than it seemed last summer. If, however, the 
Gas Institute decides at its general meeting in a few 
months’ time to make substantial concessions with a 
view to meeting the present objections of the Institution 
of Gas Engineers, then amalgamation may be rapidly 
effected. But having in mind the proceedings of last 
summer, we are disposed to think that the amalgamation 
proposals will, to all intents and purposes, be shelved sinc 
die. And, notwithstanding the great advantage to the 
gas industry of representation by one association, we 
should prefer to see the amalgamation scheme dropped 
entirely rather than have it occupy so much of the time 
and attention of the members of both bodies at the annual 
meetings. There is no doubt that for two years it has 
detracted from the interest which normally is taken in 
the technical proceedings. 

This year, indeed, the technical communications to the 
Institution were singularly poor, and contrasted badly 
with those of a few years ago, when no one thought of 
amalgamation with the Gas Institute. There was really 
very little in them to call for comment here. Mr. T. 
Heute, M. Inst. C.E., of Halifax, and Mr. W. J. 
Atkinson Butterfield, of London, both gave papers 
dealing with the manufacture of carburetted water gas. 
Mr. Holgate had collected a mass of data, from which he 
appeared unable to draw any definite conclusions, while 
Mr. Butterfield drew conclusions freely from somewhat 
inadequate data. Both, however, were agreed that there 
was room for further considerable improvement in the 
working of carburetted water-gas plant, and that the 
greatest hope ofimproved results lay in the better utilisa- 
tion of the heating value of the fuel in the generator. 
Mr. B. W. Smith, of Walsall, read a paper on “ Purifica- 


tion,” for which he had collected statistical information 
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from a large number of gasworks. It appears that lime 
is far more popular than ferric oxide as a purifying agent 
in works where only one material is employed. Apart 
from these statistics there was nothing new or specially 
meritorious in Mr. Smith’s paper, which, however, gave 
rise to a prolonged but discursive discussion. Mr. C. E. 
Brackenbury, Assoc. M. Inst. C.E., in a rather long com- 
munication, compared British with continental gas 
engineering, much after the manner in which he dealt 
with “ Methods of Saving Labour in Gasworks,” in a work 
which we recently had the pleasure of noticing. 

The remaining paper, entitled ‘‘ The Progressive Age,”’ 
was by Mr. J. D. Ashworth, of Portsmouth. It aimed 
at indicating ways in which the competition of electric 
lighting, &c., may best be met by gas undertakings. The 
author strongly favoured reduction of the illuminating 

wer of gas from the prevalent 14—16 candles to 10 
candles. Why, is notclear. For although he referred to 
the fact that 9 to 10 candle-power gas is common in 
Germany, he evidently had not realised that gas supply 
there stands on a completely different basis from here. 
Gas coal, such as is commonly carbonised here, is un- 
obtainable in Germany except by importation from this 
country. The import duty on petroleum practically 
doubles its cost, and so renders carburetted water gas 
too expensive a product for general use. Under such 
conditions 10 candle-power gas may well be the most 
economical gas for town supplies, but the conditions are 
otherwise in this country, and there is abundant evidence 
that in large towns here gas of not less than 16 candle- 
power is still by far the most economical supply for the 
consumer. It must necessarily be produced by adding 
carburetted water gas to coal gas ; but as Mr. H. E. Jones, 
the engineer of the Commercial Gas Company, showed 
in the paper which he read on 16th April last before the 
Institution of Civil Engineers, the cost of production of 
20 candle-power carburetted water gas in London in 1900 
was but 1}d. more than the cost of 144 candle-power coal 
gas. Hence the enrichment of coal gas to 16 or 17 candle- 
power by means of an admixture of carburetted water gas 
costs practically nil—a halfpenny per 1000 cubic feet at the 
most. Such enriched gas is appreciably superior for heat- 
ing purposes and for incandescent lighting to unenriched 
coal gas, and is greatly superior for use in ordinary 
burners. To the gencral consumer it is worth from 3d. 
to 6d. more per 1000 cubic feet than the unenriched coal 

as, yet it can be produced at an additional cost of, say, 
fa. These statements can be readily substantiated by an 
investigation of the Sropettog of the two qualities of gas. 
Nevertheless we find men such as Mr. Herring and Mr. 
Ashworth only too ready to take up the ery for a reduction 
in the illuminating power of gas, apparently unaware 
that this cry, which may be properly dubbed “made in 
Germany,” is an illogical one under the conditions which 
now obtain in England. We notice also that they, in com- 
mon with others who favour unenriched coal gas, appear to 
be under the impression that the duty obtained from incan- 
descent gas burners is dependent on the calorific power 
of the gas consumed, whereas the calorific power is vir- 
tually of no moment with these burners, the efliciency 
of which is primarily dependent on the flame tempera- 
ture—a very different thing. 

On the 3rd inst. members of the Institution wound up 
the year’s meeting with a visit to Dover, where they in- 
spected the Admiralty harbour works. The arrange- 
ments for the meeting were very satisfactorily made 
throughout by Mr. T. Cole, the secretary of the Institu- 
tion, 


GLASGOW INTERNATIONAL EXHIBITION. 
No. V. 

Now that a week has elapsed since the Exhibition at 
Glasgow was opened, we are in a better position to form 
an opinion of it asa whole. It is as impossible to avoid 
comparing it with Paris as it is to say that the contrast 
is favourable to Glasgow. The dignity and stateliness of 
the whole design are wanting. The magnificent bridge, 
the broad avenues, the splendid palaces, are lacking in 
the outside view, and in its courts the wealth and magni- 
tude which distinguished the exhibits at Paris are to be 
found in few instances. But the comparison, though 
obvious, is unfair. The two are not comparable, and 
those who have attempted to make them so, do Glasgow 
and this country a disservice. Then the Glasgow 
Exhibition is far more manageable, and on that 
account will be found pleasant to many who experi- 
enced a weariness of the flesh, the eye, and the mind, 
in attempting to “do” the Paris display. We have 
heard it said that there was too much redundancy at 
Paris, too many exhibits of similar kind, and that where 
a few representative articles would have sufficed, they 
were to be found by scores and hundreds. That is, in a 
measure, a perfectly fair criticism. The weariness 
with which one was filled by the Paris Exhibition was 
poy largely attributable to that cause. On the other 

and, the Glasgow Exhibition fails a little in the 
Seppeite respect. International it can only be called 
—like most Exhibitions—through courtesy. It does not 
represent at all adequately the work of foreign nations, 
and although the names of all the lands beneath the 
sun are enumerated amongst its official supporters, the 
part that some of them take is altogether unequal to 
the importance of the nations. Russia alone, in a series 
of quaint, if not beautiful, buildings, takes a share re- 
presentative of her importance in the balance of the 
world, but whether the actual exhibits will be equal to 
the outward show it is as yet too soon +o say, for at 
present all is chaos within her pavilions. Japan has a 
Separate building of some size, to which some few cases 
of bronzes and embroideries have been transferred from 
Paris ; for the remainder the stalls are laid out with well- 
hown knicknacks and tea services—for sale. France 
has some excellent exhibits, but they are chiefly confined 
to jewellery, furniture, printing, and embroidery. The 
buildings of the Exhibition we have already described in 
detail, and we have illustrated not a few, so that our 


readers are to a certain extent in a position to judge of 
them for themselves. 

Of that section which appeals to us particularly as 
engineers we shall have much to say in the course of 
the next few months. It is the least international of any 
part of the Exbibition, and, regarded as a whole, it does 
not do justice to the mechanical arts of Great Britain. 
A very large number of firms is represented, and many 
of the exhibits are admirable; but, taken as a whole, it 
would not give to a foreigner an adequate idea of our 
importance as an engineering nation. Ordnance is not 
represented at all; nota single large marine engine is 
shown; our railway companies exhibit poorly and indi- 
rectly. The stationary engines shown do not represent our 
capabilities to the full. A few big mill engines, a blow- 
ing engine or two; some large gas engines are wanted. 
Where are the oil engines? Where are motor cars? 
Where our railway material, our lighting and transport- 
ing appliances, our mining industries, our gas-producing 
plants? Is our electrical enterprise properly repre- 
sented? It would be easy to multiply such objections 
and such questions. On the other hand, our machine 
tool makers are well represented, and printing and 
textile machinery make a goodly show, so that there 
is much to be thankful for. But it is as well that 
foreigners coming to Glasgow hot from Paris should not 
be led into supposing that a very charming and interest- 
ing Exhibition, and one well worth the while of all 
who can spare the time to visit it, is to be regarded as 
cepresentative of Great Britain as an industrial nation. 

In spite of considerable progress, it is still too soon 
to speak in detail of any of the exhibits in the 
Machinery Hall of the Glasgow Exhibition, and we 
propose, therefore, to deal to-day in general terms with 
one or two of the principal stands, reserving illus- 
trations and more detailed particulars to a future’ time. 
One of the largest and most varied exhibits is that of 
Mather and Platt, Limited. Amongst other large items 
it includes probably the heaviest dynamo in the Exhibi- 
tion. This is one of eight generators which are being 
supplied for the Salford tramways. They are to be 
driven by engines supplied by Browett, Lindley and Co., 
but for several reasons an engine is not shown with the 
dynamo, which, in consequence, will not run at the 
Exhibition. Considerable difficulty has been experienced 
in getting this generator into place, because there is no 

ower crane within the building, and the erection has 

en effected by hand tackle and scaffolding—no easy 
matter when weights of 25 tons, the weight of the arma- 
ture, have to be dealt with. It is to be regretted on 
several accounts that some provision was not made at the’ 
time the buildings were designed for a travelling 
crane of some sort in at least one of the bays. 
We imagine there would have been little difficulty 
in persuading one of the firms engaged in this business to 
exhibit one at work. As matters stand, the building is 
quite unsuited to receive a crane, and we dare say the 
absence of suitable lifting and conveying appliances is 
responsible in some measure for the fact that heavy ma- 
chinery is poorly represented. Mather and Platt’s dynamo 
has ten poles, and is compound-wound. It has a nor- 
mal output of 800 kilowatts, working up to 1000 if re- 
quired. Itis designed to run at a speed of 100 revolutions 
per minute. The armature is 8ft. 6in. diameter, the 
commutator 7ft. 2in., the shaft 14in. in the journals, and 
16in. in the centre. The machine complete, probably 
weighs well over 50 tons. Several other dynamos with 
their engines are also shown on this stand. The largest 
is a vertical open type compound steam engine, with 
cylinders 14in. and 24in. by 16in., to run at 190 revolu- 
tions, coupled direct to a 135-kilowatt 6-pole direct- 
current dynamo. The high-pressure cylinder is fitted 
with Meyer’s valve gear, adjustable by hand, and a Picker- 
ing throttle governor controls the speed. The low-pressure 
cylinder has a double-ported slide valve. The dynamois 
bolted to an extension of the engine bed plate, and the 
cranks being set at 180 deg., a heavy fly-wheel is placed 
between the engine and dynamo. A very similar electro- 
gene, as the French would call it—a useful term for which 
we have no concise equivalent in English—is also shown. 
The cylinders are 10in. by 12in. by 17in., and the output 
is 70 kilowatts. The low-pressure cylinder has a slide 
valve, but a piston valve, controlled by a shaft governor, 
distributes the steam on the high-pressure side. The 
dynamo has four poles, and the armature makes 230 
revolutions per minute. A smaller steam dynamo, con- 
sisting of a vertical single-acting enclosed type engine 
making 420 revolutions, and a 25-kilowatt 4-pole 
generator is shown running. Besides these combined 
electric plants a number of independent enclosed type 
motors, ranging from 4 brake horse-power at 1400 revo- 
lutions, the smallest, to 46 brake horse-power at 650 
revolutions the largest, are grouped in order of their size 
on this stand. 

Electrically-driven pumps are also exhibited by Mather 
and Platt, Limited. One of the most interesting is a cen- 
trifugal single-chamber pump, designed for lifts not less 
than 100ft. It is to run at a speed of 1400 revolutions, 
and deliver 210 gallons per minute. For the purpose of 
exhibition it was intended to throw a vertical jet upwards 
from it, but this was found impracticable, and it is shown 
delivering from a fire nozzle downwards, the stream 
being carefully guarded by a wire cage. It is a remark- 
ably small and compact plant. A larger motor-driven 
pump, destined for providing the circulating water, at 
the Newcastle Electric Power Station, stands close by. 
It is fitted with pipes 10in. diameter, and will deliver 
1250 gallons per minute. A three-throw variable-stroke 
pump driven by a motor is to be shown in operation, and 
the delivery measured by a weir. The rams are 3}in. 
diameter, and the stroke may be varied by an excentric 
from Qin. to 44in.. The pumps are geared down, and at 
100 revolutions they will deliver 2500 gallons per hour, 
against 180 lb. A Mather-Reynolds centrifugal pump 
with a capacity of 1200 gallons per minute, coupled toa 
single-acting vertical high speed engine, with cylinders 
7tin. and 12in. by 5in., is also exhibited. 


In connection with Dowson, Taylor, and Co., which is 
now incorporated with them, Messrs. Mather and Platt 
exhibit a large variety of fire appliances of all sorts, 
ranging from nozzles and little chemical extinguishers to 
large steam pumps. One of these is an ‘‘ Underwriter ” 
pump, the largest size made. It is a duplex double- 
action pump, having steam cylinders 18in. diameter, 
pump ram 10in. diameter, and a stroke of 12in. It 
is especially intended to work in connection with 
Grinell sprinklers, and is large enough for a very big 
factory. The type has been designed to meet the re- 
quirements laid down by the American Expert Com- 
mittee, and it is given its name on that account. It is 
automatically controlled, the opening of the first sprinkler 
relieving the pressure on a diaphragm and allowing a 
compressed spring to open the steam valve. This in- 
creases the speed of the pump, which is at all times 
moving very slowly so that there may be no danger of its 
sticking when suddenly called upon. A feature of this 
pump is the means provided for packing the rams. A long 
stirrup controlled by an external hand screw with a knurled 
head is connected to the gland of the internal stuffing- 
box. The greatest pressure that can be put on by 
screwing up with the hand alone is just sufficient to keep 
the packing properly adjusted. 

A smaller pump, 3in. by 6in., driven by a 12 brake 
horse-power 4-pole enclosed motor through chain 
gearing, and an 8in. by 10in. rope-driven duplex pump, 
are also shown. Other pumps on this stand are a 5in. 
and 3in. by 6in. duplex type, with receiver for circulating 
heating water ; a din. and 3in. by 6in. steam pump, and a 
boiler feed quadruple-acting pump, with. pistons 6in., 
rams 4in. diameter by 8in. stroke. All thesé pumps 
are fitted with the special arrangement for packing the 
ram described above. On this part of the stand is also 
shown a Vortex humidifier, a device for moistening the 
air in textile factories, kc. It throws an impalpable 
cloud of moisture into the air. 

Another section of Mather and Platt’s stand is devoted 
to sewage and water purification, and still another to a 
new system of bleaching. In the former we have a 
working model on a big scale of a Ridgeway’s automatic 
sewage distributor, recently described in detail in Tax 
ENGINEER ; a model water-softening plant on the Arch- 
butt and Deeley system; and a couple of Reeve’s filters— 
one pressure and the other compound-gravity type. In 
the former provision is made for sterilising by the passage 
oflivesteam. Thisis necessary about once a week, twenty 
minutes’ run of steam being sufficient. A feed-water filter, 
in which sawdust takes the place of the quartz used in the 
other filters, is also shown. We will deal with these as 
with the bleaching plant at a later time. Suffice it to 
say of the latter at present that the object is to avoid 
the distortion of figured goods. This is attained by 
rolling the cloth on a drum and causing the bleaching and 
souring liquors to pass between the layers of the cloth. 
A model of the whole plant, as well as a full-sized wagon, 
kier, chemicking bath, and so on, is shown. Here we 
must leave for the present this excellent and varied 
exhibit. 

It was the intention of Tangyes Limited to have exhi- 
bited a pumping plant which would have attracted uni- | 
versal attention. Unfortunately, limits of space and 
other considerations debarred them from doing so, and 
they show a photograph only of this plant, another 
interesting pumping engine, and a_ well-constructed 
working model, scale lin. to the foot, of yet another 
pumping plant. A small gas engine, as representing in 
some measure that branch of their business, is also shown. 
The first-mentioned plant has been recently completed 
for the Swansea Harbour Trust. It consists of two 26in. 
centrifugal pumps driven by two 40 brake horse-power 
engines. These are to be supplied with power from the 
town mains. An interesting point is the arrangement of 
the vacuum pumps employed for charging the centri- 
fugals. These are fitted at the ends of the crank shafts, and 
are coupled to the latter by friction gearing when required. 
The principal engine shown on this stand is one of 
two which, with their centrifugal pumps, are to be 
fitted at the new graving dock of Robert Stephenson 
and Co., of Hebburn-on-Tyne. They are of the vertical 
compound type, with cylinders 13}in. and 27in. by 20in. 
They are coupled direct to centrifugal pumps with 45in. 
suction and delivery pipes, designed to be capable of 
discharging together 750,000 cubic feet of water per hour. 
This engine forms a quite notable exhibit in the 
Machinery Hall. The model to which we have alluded 
illustrates very graphically two triple-expansion pumping 
engines now in course of erection by Tangyes Limited 
for the Brede Valley Waterworks of the Hastings Cor- 
poration. The engines have cylinders 23}in., 38in., and 
62in. diameter by 48in. stroke, which drive on to treble 
rams, 12}in. diameter by 48in. stroke. Bucket-and- 
plunger-pumps for the wells are also provided. The ram 
pumps of each engine are to deliver 80,000 gallons per 
hour, and the well pumps 90,000, the difference being 
allowed for loss between the two. The well pumps are 
18}in, diameter by 36in. stroke. From the level of the 
water to the pumps is 210ft., and the total lift from the 
well surface to the reservoir is 515ft. These engines will 
be supplied with steam at 160]b., and will make 23 
revolutions per minute. The model, which is very neatly 
executed, is driven by a little motor in the base. Of the 
engines themselves we hope to speak more in detail in 
future issues. 

One of the main shafts in the Machinery Hall is driven 
by a single-cylinder horizontal engine of 100 horse-power, 
by John Cochrane, of Barrhead. It is fitted with a neat 
form of Corliss gear, and runs with less noise than one is 
accustomed to with engines of this type. The wrist plate 
oscillates, by means of connecting-rods, a pair of cheeks 
or plates mounted free on each of the valve spindles. 
Between these cheeks is pivoted the trigger, which is 
normally depressed. It has the steel catch on its lower 
side. The wrist plate draws each of these rocking parts 
down alternately on the inside, and when in the lowest 
position the trigger picks up the catch on the valve spindle 
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and opens the valve. The release takes place by a finger 
also pivoted between the cheeks, raising the trigger at the 
desired instant. This finger is controlled by a rod which 
swings about a fixed centre, the position of which is 
changed by the governor. The dashpots are horizontal, 
occupying the position usual in Inglis-Corliss gear. We 
trust to have an opportunity of describing this engine in 
greater detail later. It may be mentioned that one of 
Professor Ripper’s mean-pressure indicators is fitted 
to it. 


THE IRON AND STEEL INSTITUTE. 


Tue annual meeting of the Iron and Steel Institute 
was held at the house of the Instutution of Civil 
Engineers, on Wednesday and Thursday, May 8th and 
9th. The attendance, though somewhat smaller than 
usual, was fully representative of the great producing 
centres of the United Kingdom, and included several 
influential foreign members. Several former presidents 
were present:—Sir F. Abel, Sir Lowthian Bell, Mr. 
E. B. Martin, Sir James Kitson, Mr. Carnegie, Sir 
Thomas Wrightson, and Mr. Greiner, of Seraing. 

The President, Sir William Roberts-Austen, having taken 
the chair, the reading of the report of the Council was com- 
menced by the secretary, but this proceeding was abridged 
by a resolution to take it as read. From this report it 
appears that the Institution continues to make satisfactory 
progress, 97 new members having been added to the register 
in the past year, a number somewhat in excess of the aver- 
ages of the preceding six years. In one respect the In- 
stitute is to be congratulated on the high proportion of 
effective members from the treasurer's point of view, 
as out of a total of 1644 members of all kinds, 1618 are 
ordinary. t.e., subject to payment of subscriptions, a pro- 
portion of ‘“‘ paying” to gross load which is probably 
higher than that of other technical societies. The 
aecounts show receipts amounting to £4157, and expendi- 
ture to £3771, which, considering that the extra expenses 
due to the meeting in Paris are included, is eminently 
satisfactory, as the preceding foreign meetings in Sweden 
and Spain were both attended with a deficit in the 
accounts of their respective years. The most interesting 
event in the history of the Institute is the completion of 
the incorporation by Royal Charter and the institution of 
the Common Seal, in which the memory of the late Duke 
of Devonshire, the first President of the Institute, is per- 
petuated. We are glad also to note that a con- 
tinuation of the useful general index to the ‘‘ Journal,” up 
to the end of 1900, is in preparation. 

Mr. Carnegie’s gift of £6500 to the Institute for the 
promotion of metallurgical research has been appro- 
priated to the foundation of a gold medal and one or 
more research scholarships, which are to be awarded 
annually if work of sufficient merit is presented, but 
restricted to candidates below thirty-five years of age. 
Mr. Carnegie has now generously made another gift of 
similar amount. Itis suggested that the National Physical 
Laboratory would be a suitable place for such a research 
to be carried out, but no restriction to such a selection is 
made. The awards for this year are given below. 

The position of treasurer having become-vacant by the 
election of Mr. Whitwell to the presidency, Mr. W. H. 
Bleckley has been selected to fiil the office. After the 
customary votes of thanks to the Council and the retiring 
president, 

The new President, Mr. William Whitwell, then took 
the chair, and proceeded to deliver the Bessemer medal 
for the year to Mr. J. Stead, an award that has given 
very great satisfaction to all classes of members. In 
acknowledging the compliment Mr. Stead commented on 
the relation of scientific investigations to manufacturing, 
and the necessity of intimate communion between the 
two sides of the profession. This was followed by the 
inaugural address, briefly reviewing the past history of 
the Institute from its foundation in 1869, and recalling 
some of the more prominent researches carried out by 
its members, proceeded to consider the problems in 
metallurgy awaiting solution, including that of waste 
heat in blast-furnace working, heat lost in casting 
pig iron and slag, the utilisation of furnace gas, and the 
conversion of slag into useful products, the extraction of 
cyanides from the blast furnace, the purification of 
inferior kinds of pig iron, and the sources of supply for 
high-class ores. In connection with the latter subject 
some interesting details were given of the President’s 
own experience in the use of such ores from many 
different foreign localities at Thornaby Works, with 
especial reference to their working qualities in the blast 
furnace. Especial reference was also made to the re- 
markable results obtained at the Clarence Works in the 
production of basic steel from Cleveland ores alone with 
the assistance of. the Saniter process. It would be 
impossible within our present limits to give a fuller 
outline of this interesting and suggestive address which, 
however, we propose to reproduce in full in another 
issue. 

The vote of thanks to the President was proposed by 
Mr. Carnegie, who dwelt upon the importance of develop- 
ing steel manufacture for the domestic sources of supply 
in the United Kingdom. He was of the opinion thatif our 
home markets were first fully developed, foreign markets 
would follow. He stated that many notable applica- 
tions for the Research Scholarship had been received. 
The vote was seconded by Sir Lowthian Bell, who 
expressed his satisfaction at seeing his godson in the 
presidential chair. The first paper on the list, on “‘ Dust 
in Blast-furnace Gases,” by Mr. A. Greiner, of Seraing, 
was next read by the secretary. In this the author, in 


continuation of papers on the direct use of blast-furnace 
gas in internal-combustion engines, which were com- 
municated to the Institute in 1898 and 1900, brought 
forward some interesting and important details in refer- 
ence to the cleansing of the gas from suspended dust. As 
is well known to most of our readers, the original engines 
at Seraing have been very successful, one of 200 horse- 


power having been continuously at work night and day 
for three years witbout requiring to be stopped for cleaning 
the cylinders, and with the larger 600 horse-power blowing 
engine, similar to that exhibited at Paris last year, the 
result has been equally satisfactory. At Differdingen, in 
Luxemburg, however, the first of six 600 horse-power 
engines, which was started in August, 1900, required to 
be stopped for cleaning after only three weeks’ run, on 
account of the large amount of dust in the gas, which 
proved to be 4 to 5 grammes per cubic metre—1l} to 2 
grains per cubic foot—or about ten times as much as that 
at Seraing. The difference is due to differences in the 
character of the ore smelted, that at Seraing being 
entirely hematite, while at Differdingen the local oolitic 
ore is used. Further investigations made at other 
furnaces in Luxemburg and Lorraine showed the same 
conditions to prevail, the chief trouble being caused by 
clay in the waste of the ore, which, when dried, is carried 
by the current to great distances, being so finely divided 
as to pass freely through the ordinary dust catchers, 
which are sufficient to intercept the heavier dust of the 
hematite furnaces. The cleaning of such gas may be 
effected either by static or dynamic methods, the former 
depending upon the use of .scrubber towers containing 
coke or sawdust, cooled by a water spray, which plan was 
first introduced by Mr. Thwaite, and is in use in England, 
at Oberhausen in Westphalia, Dudelingen in Luxemburg, 
and elsewhere. It is somewhat cumbersome and costly, 
but remarkably efficacious. At Dudelingen, where the 
scrubbing material is ‘‘ wood wool,” the proportion of 
dust is reduced from 5°10 grammes at the furnace top to 
0:22 mmes per cubic metre at the point of fuel 
delivery to the engines. 

The second, or dynamic method, is based upon the 
reaction due to centrifugal force between the gas and a 
water spray in a rotating drum or fan. The former 
method adopted in Theisen’s apparatus at Hirde acts 
very perfectly, the dust in the gas being sometimes 
reduced to less than 10 milligrammes per cubic metre. 
At Differdingen the same principle has been very simply 
applied by using an ordinary centrifugal fan 5ft. in 
diameter, making 900 revolutions per minute, through 
which the whole amount of gas is passed, being drawn 
in at the centre, with a water supply through a lin. 
pipe, which takes up the solid material and falls to 
the bottom of the fan casing, while the purified gas alone 
is driven out by the fan discharge. In this way the 
initial proportion of dust, amounting to 4 grammes per 
cubic metre, is reduced to 0°25 gramme per cubic metre 
of gas, which is then in a proper condition for use in a 
gas engine without further treatment. The amount of 
water required may be from 2000 to 3000 gallons per 
hour, according to the degree of cleaning required. 
With the latter quantity the dust may be reduced 
to 0°20 gramme per cubic metre. The apparatus 
takes up little room, and is by no means costly, 
for the six 600 horse-power engines in question it 
amounts to £400. A further advantage of the method is 
that the gas is delivered at a pressure of O-S8in. to lin. 
water gauge, so that smaller conduit and distributing pipes 
can be used than are required by the ordinary method. 
Even when the gases are used for raising steam their 
heating power is considerably improved if the dust is 
carefully removed. 

After Mr. Greiner had placed upon the table a sample 
of the fine dust removed by this method, the discussion 
on the paper was opened by Mr. James Riley, who, while 
admiring the frankness of the admission made by the 
author in regard to his earlier statements, expressed some 
doubt as to whether the cleaning realised by the water 
spray system would prove sufficient. Mr. Hewlett, of 
Wigan, asked for further information as to the cost of 
the plant and the volume of the gas dealt with, while 
Mr. Paul desired to have similar information as to its use 
in furnaces burning raw coal, and also as to the consump- 
tion of oil by the engine. Mr. Pilkington stated that at 
Sheepbridge Works perfectly clean gas was got using 
scrubbers from furnaces smelting Northamptonshire ore 
with coal. Mr. Snelus gave a new turn to the discussion 
by suggesting that Elmore’s process of separation by oil 
as applied to minerals might possibly be applicable to blast 
furnace gases. Sir Lowthian Bell reviewed the work of 
Mr. Thwaite and Mr. Greiner, and considered Mr. Riley's 
fear as to the sufficiency of the method to be unfounded. 
Mr. Nursey then gave some information about the 
Elmore process, and Mr. H. Allen inquired further as to 
the lubrication, stating that the cost of the 200 horse- 
power Seraing engine was £689, while for a 100 kilowatt 
Thwaite-Gardner engine it was £191 per annum. In 
reply, Mr. Greiner stated that stoppage for cylinder 
cleaning was not required at Seraing, but it had been found 
to be necessary occasionally at Differdingen. Mazut was 
used in the 600 horse-power engine, which used 120 lb. 
daily, at a cost of 20 centimes per litre, or about 10s. 
per day. The consumption of washing water was 100 
litres per 100 cubic metres. The full details would be 
found in the recently published notice of Lurmann’s paper 
in the Zeitschrift des Vereines Deutsche Ingenieure. 

Next followed a paper by Mr. Stead, on crystals of carbo 
silicide of manganese and iron. This communication is 
of interest, as giving for the first time an indication of 
the definite form of the fundamental iron carbon compound 
Fe,C originally isolated by Sir F. Abel, which plays such 
an important part in the constitution of iron and steel. 
The crystals described were obtained from the bed of 
a blast furnace smelting ferro-manganese at Blaina, 
which was blown out during the South Wales colliery 
strike. They have been examined by Mr. Spencer, of 
the mineral department of the British Museum, and 
Mr. H. Bauerman, of the Ordnance College, who have 
assigned them to the rhombic system, and their constants 
have been determined by Mr. Spencer. The chemical 
constitution is approximately 

_(Fe Mn); (C Si). 
Ratio of Fe to Mn = 2: 3 and of Sito C = 8:7. 
The origin of this compound is evidently due to long- 


continued reaction of manganese in the metal upon silica 
in the hot regions below the hearth of the furnace, and 
on an exaggerated scale reproduces the “killing” process 
of crucible cast steel manufacture. A long series of 
experiments made by the author fully bear out this view 
of the origin of the substance. The third paper, by Mr, 
Stead, ‘‘ On the Influence of Copper on Steel Rails and 
Plates,”’ was next taken, the substance being as follows: 
Although much has been written upon the effect of 
copper on steel, little seems to be known about it in this 
country, where it is generally held to be deleterious, and 
the specifications of engineers and manufacturers gener. 
ally require that copper shall be practically absent, 
That this requirement is unnecessary has been shown 
by the researches of Messrs. Ball and Wingham, H. H, 
Campbell, Arnold, Hogg, Colby, and Lipen; but a new 
doubt having arisen from the publication of some results 
of a different character by Mr. Ruhfus, the authors haye 
commenced a systematic re-examination of the question, 
The method foliowed is similar to that adopted by Mr, 
Stead in his investigation of the effect of arsenic in steel, 
the experiments having been made at Bolckow and 
Vaughan’s works at Eston, where several charges of 
Bessemer steel, when finished, were divided in the ladle, 
and graduated quantities of copper, varying from 0°5 to 
2 per cent., were added to one part, while the other part 
was cast without such addition. Both parts were cast 
into ingots, and subsequently rolled into rails in the 
ordinary way, the treatment being exactly similar in either 
case, and one open-hearth furnace charge was similarly 
treated, the addition of copper being 0°46 per cent. 

The finished rails, when subjected to the usual. tests, 
showed but very slight differences in the two kinds of 
metal, and the general result of the experiments shows that 
copper has no greater tendency to produce red-shortness 
in steel than carbon has; and that when present between 
the limits of 0-5 and 1°3 per cent., neither hot or cold work- 
ing properties are in any way affected, but a maximum of 
proportion of 2 per cent. seems to make the metal 
more susceptible to injury by over heating. With the 
smaller quantities the tenacity and elastic limits are 
slightly raised, but unlike phosphorus, copper does not 
increase the rigidity and liability to fracture by sudden 
strains. To some extent it acts like carbon on reducing 
ductility, but this only becomes apparent with the 
larger additions. In the open-hearth furnace experi- 
ment, which was made upon a steel containing 0-3 
carbon, the ingot containing 0°46 per cent. of copper 
when rolled gave a perfectly sound jin. plate, while that 
from the normal part of the charge cracked in cogging 
down and appeared to be slightly red-short. Should 
this observation be verified by other trials, it would appear 
that copper, instead of causing, is actually a corrective 
for red-shortness in steel. 

After the reading of a summary of the results, Mr. Stead 
stated that the present paper was only to be considered as 
an advanced communication, for the researches into the 
subject were still in progress, and the results would be 
communicated to a future meeting. Upon this it was 
resolved to adjourn the discussion of the paper until the 
autumn meeting at Glasgow. 

At a somewhat late hour, and to a comparatively thin 
audience, Mr. Garrett, of Cleveland, Ohio, read his paper 
on “ A Comparison of American and British Rolling-mill 
l ractice.” This was along controversial discussion of the 
points of difference between the rolling mills of the United 
States and Great Britain, mainly depreciatory of the latter, 
with certain suggestions for improvements, the most pro- 
minent one being the systematic production of 4in. billets 
as a basis of general bar and wire-rod manufacture, and a 
proposal for the construction of wire rod mill to be worked 
with imported billets in preference to sthelting its own 
iron. The paper was delivered with great emphasis, and 
caused, at times, much amusement and some dissent 
among the audience. The discussion was opened with a 
vigorous rejoinder by Mr. Bleckley, who was followed by 
several speakers whose interest seemed to increase, with 
the result that it was decided to adjourn the discussion 
until Thursday morning, so that a complete account 
cannot be given until next week. The meeting was con- 
tinued until 2 p.m., which is a considerable departure 
from the procedure of former years. 

It was announced that the Council had awarded three 
scholarships of £100 each, the recipients being Dr. 
Stansfield, of South Kensington, Dr. Matthews, of New 
York, and Mr. J. Goldberg, of Leoben. 


THe DesicN or ACETYLENE GENERATORS.—Last autumn the 
German Acetylen Verein appointed a Committee to consider 
whether certain regulations as to the strength of the materials 
employed in building acetylene generators could not be drawn up, 
the idea being to prevent the manufacture and sale of apparatus 
so lightly constructed as rapidly to become worn-out and dangerous. 
The Committee consisted of seven men well known in the trade, 
some of whom were experts and some generator makers, They 
have recently presented their report to the Verein, and it runs 
as follows :—All generators, purifiers, and storage vessels, 
or acetylene are to be made of sheet or cast iron. The size of the 
lant is to be quoted in ‘‘flames” of 10 litres per hour, say 
| oaie foot. The minimum thickness of the sheet employed in 
sage generators, washers, purifiers, and drying vessels is to 
be :—Up to 5 flames, 0°75 mm.; from 5 to 30, 1 mm.; 30 to 100, 
1°25 mm.; 100 to 250, 1°50 mm.; above 250 flames, 2°0 mm. 
Apparatus larger than 250 flames must always be strong enough to 
resist deformation. Covers, lids, and manholes, if not of cast 
metal, to be of 50 per cent. thicker sheet. Joints on generators, 
purifiers, and holders must be either riveted or twice folded and 
soldered. Generators which are not circular in section must be 
strong enough not to become distorted. All tubes and water 
seals to be either of cast or wrought iron. Screws, cocks, and 
valves may be brass or bronze. The tanks of gasholders to be of 
the following minimum gauge:—Upto 0°5 cubic metre, say, 20 cubic 
feet, 1°50 mm.; from 20ft. to 175ft., 2 mm.;-above 175ft. 2°5 mm. 
The bells to be 0°75, 1°00, and 1:50 mm. respectively. The top 
and bottom in each case to be 0°5 mm. heavier than the rest of the 
apparatus. Precautions must always be taken to prevent the plant 
freezing in cold weather. The various rules imposed by the— 
German—police and fire insurance offices are also to be obeyed. 
Purifiers and washers must be constructed of materials competent 
to withstand the attack of the reagents they contain, 
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AMERICAN LOCOMOTIVES AND RAILWAY 
WAGONS FOR EXPORT. 


‘time ago we published in THE views and 
a of locomotives built in the United 
States for railways in all parts of the world, and this export 
pusiness of the great American locomotive building firms 
seems to steadily increase. Not only that, but the American 
stee] railway wagon is also finding a field in Europe and 
Africa. In the present article we give illustrations and par- 
ticulars of some recent interesting American engines for 
export, and for purposes of comparison we have also included 
two engines built for their home railways, in order to show 
a comparison between the engines for home and foreign rail- 
ways. In the same article also we include two of the new 
steel wagons, one of which is for heavy ore traffic on the 
narrow-gauge lines of Cape Colony, while the other is for 
regular goods traffic on the French railways, 

The first of the foreign engines—Fig. 1—is an express 
engine, built by the Baldwin Locomotive Works, U.S.A., for 
the Bavarian State railways. It is of the Atlantic type, 
having four coupled driving whecls—of which the rear pair 
are the main drivers—a four-wheeled leading bogie, and a 
single pair of trailing wheels. It is a four-cylinder compound 
on the Vauclain system, with the piston-rods of the high and 
low-pressure cylinders on each side attached to the same 
ercsshead. The connecting and coupling rods are fluted. 


The weight of the engine is 134,725 lb., of which 101,140 lb. 
are carried by the driving wheels. The tender is carried on 
three axles, with the boxes fitted to deep estals or horn 
blocks bolted to the underframe. The capacity of the tender 
tank is 4490 gallons, and both engine and tender are fitted 
with chain couplings and spring buffers. The Westinghouse 
brake is used, 

In Fig. 4 is shown a rather larger engine of the same type, 
built for the Chicago, Rock Island, and Pacific Railway, 
U.S.A. It has a boiler of the wagon-top pattern, 54ft. 
diameter in the barrel and enlarged over the fire-box, the two 
portions being connected by a tapering course or throat 
sheet. There are 331 tubes 2in. diameter and 15ft. long. 
The fire-box is 9ft. 10in. long and 3ft. 4in. wide. The heat- 
ing surface is 2570 square feet for the tubes and 180 for the 
fire-box, or 2750 in all. The engine bell is rung by a steam 
or compressed-air device attached to its stand. The engine 
is a four-cylinder compound, with cylinders 15hin. by 28in. 
and 26in. by 28in. All the.rods are fluted, and the coupling- 
rods have solid bushed ends. The driving wheels are 
Gft. 64in. diameter, with a wheel base of 143ft., and they 
carry a load of 134,560 lb. The total weight of the engine is 
179,275 lb., distributed over a wheel base of 267ft. The tender 
is mounted on a pair of four-wheeled bogies having steel 
frames, and its tank has capacity for 5500 gailons of water. 

In Fig. 5 is shown a goods engine of the Mogul type—having 
six-coupled wheels and a two-wheeled leading bogie—built 


Fig. 9-PRESSED STEEL 


The boiler is 5ft. diameter, with a fire-box 8ft. 8in. by 3ft. Gin., 
and an extended smoke-box. There are 264 tubes, 2in. 
diameter and 15ft. long, giving a heating surface of 2062ft. 
The fire-box has 148f{t. of heating surface, making a total of 
2210 square feet. The cylinders are 13in. by 26in., and 22in. 
by 26in. The driving wheels are 6ft. diameter, with a wheel 
base of 6ft. Yin., the total wheel base of the engine being 
25ft. 5in. The weight of the engine is 132,700 lb., of which 
68,440 lb. are on the driving wheels. The engine has a large 
tender, mounted on a pair of four-wheeled bogies. and having 
a tank capacity of 5500 gallons. The spring buffers and the 
“knives” on the bogie frames are distinctively European 
features. 

The engine in Fig. 2 is of the same type, but larger and 
heavier, and is one of several employed for hauling the heavy 
mail and express trains of the Chicago, Burlington, and 
Quincy Railroad, U.S.A. Its boiler is 5ft. 2in. diameter, and 
contains 248 tubes, 2in. diameter and 16ft. long, giving a 
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by the Baldwin Works for the Oude and Rohilkund Railway 
of India. The boiler is 44ft. diameter, with 186 tubes, 2in. 
diameter and 103ft. long. It has a fire-box 4ft. 7?in. long 
and 3ft. Tin. wide, the unusual width—for a fire-box between 
the wheels and frames— being due to the fact that the engine 
is built for the Indian gauge of 54ft. An extended smoke- 
box is used, and the sand-box is placed over the leading end 
of the front splasher. The cylinders are 16in. by 24in., and 
the driving wheels 4ft. 6%in. diameter, with a wheel base of 
13ft. llin. The total wheel base is 21ft.3in. The engine 
has 1128ft. of heating surface, of which 1025ft. are in the 
tubes. The weight is 95,3001b., with 77,000 1b. on the drivers. 
The tender is carried on three axles, with hornblocks 
attached to the underframe. The tank capacity is only 
2160 gallons, and a hood is fitted over the tender deck. 

A heavy four-cylinder Vauclain compound goods engine 
for the Victoria Government railways of Australia is shown 
in Fig. 6. This is of the Consolidation type, having eight- 


Fig. 10O-GONDOLA WAGON, P. L. AND M. RAILWAY 


heating surface of 2325 square feet. The fire-box is 10ft. 
long and 3ft.44in. wide, with a heating surface of 186ft., 
making 2510 square feet in all. The gauge of the line is 
4ft. 8hin., the same as the Bavarian lines. The cylinders 
are 134in. by 26in. and 23in. by 26in. The driving wheels are 
7ft. diameter, with a wheel base of 7ft. 6in., while the total 
wheel base of the engine is 27ft. The weight of the engine is 
159,050 Ib., of which 85,850 Ib. are carried by the drivers. 
These engines are peculiar in having the tenders carried on 
three axles in plate frames, a design which is employed to 
a limited extent on a few other American railways. It has a 
high collar around the coal space, with a hood over the 
tender footplate, and the gangway is closed by gates. The 
tank has a capacity of 5000 gallons. 

The next engine—Fig. 3—is a passenger engine for the 
Paris and Orleans Railway, France, and is of the ten-wheel 
type, having six coupled driving wheels and a four-wheel lead- 
ing bogie. Its straight-topped boiler is 5ft. diameter, and con- 
tains 228 tubes, 2in. diameter and 14ft. 3in. long. These 
ive 1683 square feet of heating surface, while the fire-box— 
Tit. 8in. by 3£t. 6in.—gives 132ft., making a total of 1815 
square feet. The funnel is fitted with a damper, as very 
generally used in France. The engine is of the simple type, 
with cylinders 19in. by 26in,, and the connecting-rods are 
fluted, while the coupling rods are flat and have strap ends. 
The driving wheels are 5ft. 10in. diameter, and have a wheel 
base of 13ft. 4in., while the total wheel base is 24ft. 1lin, 
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coupled driving wheels and a two-wheeled leading bogie. 
The engine is built for a gauge of 5ft. 3in. Its boiler is 
4ft. 8in. diameter, with 198 tubes 2in. diameter, and 13ft. 1}in. 
long, giving 1347ft. of heating surface. The fire-box is 7ft. lin. 
long, and 4ft. wide, with a heating surface of 111 square feet, 
making a total of 1458 square feet. The cylinders are 13in. 
by 26in. and 22in. by 26in. The driving wheels are 44ft. 
diameter on a wheel base of 14ft., the total wheel base being 
21ft. 1lin. The total weight is 121,075 lb., of which 106,875 lb. 
are carried by the driving wheels. These engines are 
fitted with the vacuum brake. The tender is carried on a 
pair of four-wheeled bogies, and has a tank capacity of 3600 
gallons. 

In Fig. 7 is shown an engine of the same type as the above, 
but smaller and lighter. It was built for the Finland State 
Railways, 5ft. gauge. The boiler is 4ft. diameter, with 130 
tubes 2in. diameter and 11ft. 10in. long, and a fire-box 5ft. 
long and 3ft. wide. The cylinders are 16in. by 20in., and the 
driving wheels are 3ft. Sin. diameter, on a wheel base of 124ft. 
The total wheel base is 19ft. The engine has 867 square feet 
of heating surface, with 796ft. in the tubes. Its total weight 
is 82,505 Ib., with 71,905 lb. on the drivers. _ The cab is of 
steel, and on its roof is mounted a German steam gong. The 
tender is of peculiar design, having a single rigid axle in 
front, carried in hornplates, and a four-wheeled bogie in the 
rear. 

Anotker goods engine of the Consolidation type is shown 


in Fig. 8, and is one of a number of six and eight-coupled 
engines built by the Baldwin Locomotive Works, and the 
Schenectady Locomotive Works, for the Cape Government 
Railways—3aft. 6in. gauge. These engines have copper fire- 
boxes, Gresham and Craven’s injectors, and steam sanding 
apparatus, Ramsbottom safety valves, and the vacuum 
automatic brake on tender and for train, with a steam brake 
on two pair of driving wheels. The following dimensions of 
the Schenectady eight-coupled engines are taken from the 
general specifications :— 


Weight in working order 115,450 Ib. 
Wheel base, driving.. .. .. .. 14ft. din. 

Cylinders 18}in. by Z4in. 
Steam ports. .. by 
Slide valves.. .. .. «+ «+ Richardson balanced 

Driving wheels .. .. .. -. 4ft. 
Driving axle journals, 


Crank-pin journals .. 


. Shia. by Shin. 
Coupling-rod journals, front.. .. .. 


4hin. by 3in. 


» intermediate . .. 5in. by 4in. 
. 4hin. by 4in. 
Bogic axle journals en’ 5in. by 8fin, 
Boiler, diameter . jin. 
Working pressure 1801b. 
Fire-box, copper 8ft. 5in. by 2ft. 44in. 
depth, back 4ft. 5}in. 
Tubes, char iron, number, 196; diameter.. 2in. 
Heating surface, tubes .. .. .. 1281 square feet 
” 1408 
Exhaust nozzles.. .. ee oo 4hin., 4}in., and 4jin. 
Funnel, diameter os 16in. and l4in. 
 topaboverail . 12ft. 10in. 
Tender. 
86,020 Ib. 
Wheels, two four-wheeled bogies.. 2ft. 9fin. . 


Wheel base of engine andtender.. .. .. .. 46ft. 

We have already made reference to goods wagons of steel 
construction built by American firms for freight railways, 
and two of these are illustrated herewith. Both were built 
by the Pressed Steel Car Company, U.S.A... The first of 
these—Fig. 9—may be considered in connection with the last 
locomotive above described, as it is one built for use in 
South Africa, at the Rand mines ; 3ft. Gin. gauge. It is of a 
type much used for coal and ore traffic in America, having 
sloping sides and two discharge hoppers fitted with doors. 
The sills or sole plates are of channel section, made of 
pressed steel, and deeper in the middle than at the ends. 
The side plates extend over these, and are stiffened by 
vertical stakes or ribs of U section, having the flanges riveted 
to the webs. The wagon is mounted on a pair of bogie 
trucks, with “diamond” or “arch-bar” side frames, in 
which all the members are of pressed steel, of channel 
section. The wagons are fitted with the automatic vacuum 
brake, which is in general use in the colony, and the leading 
dimensions are as follows :— 


Lergth over headstocks .. . $lft. 6in. 
Width over side stakes .. .. .. .. .. .. ft. Sin. 

Cubic capacity .. .. .. «+ 1280cubic feet 


The other wagon is a steel gondola or low-sided open goods 
wagon, with side doors, built by the same company for the 
Paris, Lyons, and Mediterranean Railway—Fig. 10. It is 
for use on standard gauge lines, and its general dimensions 
are as follows :— 

Length over end sills or headstocks .. .. .. 39ft. lin. 

Width 
over door hinges a 

Height of side above rail 

Cubic capacity .. .. .. .. 

Steel wagons somewhat similar to these latter have also 
been built for the broad-gauge Egyptian State Railways, and 
have a load capacity of 100,000 lb., with a cubic capacity of 
1105 cubic feet. These wagons are 33%ft. long, 32ft. long 
inside, 8}ft. wide inside, and 8ft. high above the rail. 


BritisH ASSOCIATION OF WaTERWORKS ENGINEERS. — The 
annual meeting of this Association will be held at Birkenhead cn 
the 9th, 10th, 11th, and 12th of July. A number of interesting 
— will be pr ted for di ion, and a lecture on ‘ Rain- 
fall” will be dolivered by Mr. Plummer, the astronomer to the 
Dock Board. Visits are also being arranged to various waterworks 
and other places of interest in the vicinity. 


NorrrncHaM AND DistRIcT GUILD OF ENGINEERS, ELECTRICIANS, 
AND MEcHANIcS.—Established as late as 1898, this Guild has steadily 
increased in membership, and it has been found necessary to 
remove the headquarters from New Basford to a more central 
postion, namely, the Rose of England Hotel, Mansfield-road. 
Founded with the primary object of advancing scientific and 
technical knowledge among its members, the lecture on “‘ Electric 
Signalling on Railways,” given last night at the Guild’s first meeting 
in its ne-v quarters, was very appropriate, and attracted a large 
attendance of members. In the absence of Ald. Bennett (presi- 
dent), Mr. H. E. Newstead (hon. secretary) occupied the chair, 
and among those present were :—Messrs. M. Pattern, H. Truman, 
F. Taylor, sen., F. Taylor, jun., H. Bull, F. B, Mabbott, F. South- 
dale, E. Andrews, Anderson, C. Barber, &c. The demonstration 
was conducted by Mr. William Andrews, who was assisted by Mr. 
E. Andrews, and proved: himself to be thoroughly conversant with 
his subject, which he enlarged upon in a lucid and masterly manner. 
It may be stated that this system of electric signals, which 
is now in use on a section of the Great Northern Railway, 
was invented and perfected by the lecturer's father, the late 
Mr. W. Andrews, ten years ago, being first used on the district 
lines, and now in vogue on the whole of the company’s service. It 
was this system which, with the aid of models, Mr. Andrews now 
explained. An indicator is placed on the ‘‘cab” of the engine, and 
is electrically connected with a similar instrument in the signal-bcx, 
and with the aid of lengths of rails placed close alongside the reil- 
way lines one hundred yards apart, the driver can be instantly 
informed whether or no the signals are against him, even on the 
foggiest of nights. 


| | 
| \ H 
= i= Ly Wes, | 
we 
| 
: | 
| | 
| 


4 


474 


THE“ENGINEER 


May. 10, 1901 


AMERICAN LOCOMOTIVES FOR EXPORT 


(For description see page 473) 


Fig. i—EXPRESS ENGINE, BAVARIAN STATE RAILWAYS 


Fig. 2- EXPRESS ENGINE, C. B. & Q. RAILWAY, U.S.A 


Fig. 3-EXPRESS ENGINE, PARIS AND ORLEANS RAILWAY 


Fig. 4—EXPRESS ENGINE, C. R. 1. & P, RAILWAY 
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WOLSELEY 


MOTOR CAR EXHIBITION AT ISLINGTON. 


From a numerical point of view, the collection of automo- 
biles which has been brought together at the Agricultural 
Hall, Islington, probably eclipses anything of the kind 
hitherto seen in this country. But, on the other hand, the 
progress made in improvements is somewhat disappointing. 
Still, judging from the amount of popular interest which the 
show appears to have excited, the movement will help to 
stimulate the industry by creating a further demand for 
vehicles suitable for pleasure purposes. It is to be regretted 
that more vehicles of the heavy type for commercial pur- 
poses are not on view. Only three came under our notice, 
a steam — to carry four tons, built by Bayley’s, a van 
built by the Daimler Company, and a motor caravan by 
Turgan and Foy, of Levallois-Perret, France. The exhibits 
are international in character, for in addition to a preponder- 
ance of British makes, there are French, German, Belgian, 
American, and Canadian carriages. The attractiveness of 
the show is increased by the provision of a large arena in 
which the running powers of the exhibits can be demon- 
strated. 

The most notable feature of the Exhibition is the striking 
similarity of design which prevails. The “Tonneau” body, the 
live rear axle, the petrol motor, water-jacketed and enclosed 
in a bonnet in front of the dash-board, chain driving gear, 
andelectric ignition, may be said to be the common features. 


The prices of cars are generally, if not prohibitive, at any | 
rate such as to bring them only within the reach of the | 
wealthy. Anything from £250 to £750 may be asked for a | 
The first cost is large, but | 


car to accommodate four persons. 
the upkeep is also a serious item. At least two mechanics 
and a complete mechanics’ shop will be required by the pur- 
chaser of some of the high-powered vehicles shown. 


quality of the mechanical work put into them varies. 


there are notable exceptions. 


To turn from generalities, petroleum spirit still leads—and | 


appears likely to lead—the way for furnishing the motive 
power. 
American enterprise ; electricity supplied by storage batteries 
sgems to remain in the rear; the weight of the batteries, one 
of the great drawbacks to this otherwise most suitable form 
of power, is still a serious block to progress. 
being made in this direction. The firm of Henry F. Joel and 
Co. inform us that they. have succeeded in reducing the 


weight of batteries materially, for whereas some ten years | 


ago the average storage battery gave only four watt hours per 
pound of complete cell, this year 1 1b. of complete cell has 
been made to give out power to the extent of 15 watt hours, 
while, we are informed, the durability has not been impaired. 
This means that, whereas in 1890 the weight of a battery to 
propel agiven road vehicle twenty miles was 1 ton 4 cwt., now 
the weight is brought down to nearly one-quarter, and the 
distance run increased more than twofold. Of course, the 
difficulty of charging and re-charging still remains. 

In the design of oil spirit engines there are not many 
material improvements to record. La Société Industrielle 
des Téléphones, a firm chiefly known on the Continent for its 
electrical productions, shows carriages with a motor having 
two cylinders set at an angle of 90 deg., that is, each cylinder 
inclines from the vertical centre line of the vehicle at an 
angle of 45 deg. The larger powered engines are water-cooled, 
and those of small power, say, 3 horse-power, are air cooled. 
The piston rods are attached to the same point on a short, 
shaft, which carries a pair of fly-wheels, all encased in an 
aluminium gear box. The explosions are produced by the 
usual electric ignition. The system of water-cooling presents 
some novel features. The water which is contained in the 
cylinder jackets is, under the action of the heat, changed into 
steam, and as such passes into a condenser, which is a copper 
tank cooled by flanges fixed to the motor shaft. In the form 
of water it falls then into a small reservoir, then passes into 
another similar receptacle, and finally mounts again by 
means of pulsometers into the cylinder water jackets. The 
pulsometers are india-rubber membranes, to which the differ- 
ences of pressure in the motor base-chamber give an oscillat- 
ing movement, and thereby cause the water to ascend. The 
carburetter is built up of aluminium, and is in shape a 
serge. 5 In this box there are placed about twenty 
arge rectangular meshes, of which the lower part is bathed 


; millimetres. 


If the | 
general design of the carriages shows much of a sameness the | 
Un- | 
fortunately we cannot speak highly of much that we saw, but 


Steam is coming more to the front, thanks largely to | 


But headway is | 


| pistons. 


FOUR-SEATED CARRIAGE 


in petrol, and which are separated by intervals off some 
The petrol mounts by czpillarity in these 
meshes and impregnates their surface, which is then scoured 
by the inrush of air. The motor drives a shaft which carries 
at its extremity a kind of friction clutch and also a small 
pulley, the latter being fitted with springs, by the interme- 
diary of which the propulsive effort is transmitted to the 
wheels. With such an arrangement any sudden shock which 
the car may receive while travelling is only communicated to 
the cylinders after the springs have deadened the greater part 
of the blow. . 

The Motor Car Company, Limited, Shaftesbury-avenue, 
exhibits amongst other carriages a Decauville pheton, in 
which the gearing has been enclosed in a case and runs in 
an oil bath. Hitherto the Decauville car, although other- 
wise of workman-like construction, has been considered rather 
noisy. In the new 8} horse-power pheton the motor placed 
in front drives the rear live axle through gear. A secondary 
shaft carries a bevelled pinion actuating another pinion fixed 
on the back axle, through the intermediary of the differential 
gear by means of a friction clutch and ashaft witha universal 
joint. The petrol motor is water-cooled, and has two vertical 
cylinders, 3?in. diameter, and witha aren stroke of4in. The 
normal speed of the engines is somewhat high, 950 revolutions 
per minute. The two cylinders are cast in one piece. This 


THE 8} HORSE-POWER DECAUVILLE PHAETON 


carriage has three speeds, the lowest being eight miles, and the 
other two considerably over the legal limit. The workman- 
ship shown in these carriages leaves little to be desired. 

Excéllent workmanship is displayed in the cars exhibited 
by the Wolseley Tool and Motor Company, Limited, Bir- 
mingham. Since we gave a description of a Wolseley car 
several modifications have been made in its construction. A 
10 horse-power carriage fitted with a Tonneau body has a two- 
cylinder horizontal motor, driving the rear axle by means of 
chains and through transmission gear. Cycle wheels’ have 
been discarded, and are now replaced by wooden artillery 
wheels. The Daimler Motor Company, Limited, has an 
extremely imposing array of high-powered carriages. The 
manner in which these vehicles are equipped is extremely 
creditable. The main features of the motive mechanism have 
been previously described in these pages. 

There are several types of steam carriages on view. The 
“‘locomobile,”’ of American construction, which has already 
been described by us; the “‘ petromobile,” a machine designed 
on much the same principle; and the Reading car, also of 
American design. The most characteristic feature of this 
vehicle is the engine, which has four single-acting 
cylinders, 24in. diameter and a stroke, with trunk 

The connecting-rods work in pairs on two crank 
shafts, each of which carries a steel pinion meshing with 
a similar pinion on a sprocket shaft below and between the 
crank shafts. The cranks are all 90 deg. apart, so that the 
sprocket shaft receives four impulses in each revolution. No 
slide or cylindrical valves are used with thisengine. There is, 
instead, a simple rotary disc valve on the top of the engine, 
which distributes the steam to the cylinders, and provides an 
exhaust port. No attempt is made at giving a variable cut- 


off, but the reversing and throttle valve are manipulated by 
one hand lever through a combination of levers and cam 
plates. The boiler is of seamless drawn steel, of the vertical 
fire-tube type. It contains 418 }in. tubes, giving a heating 
surface of 60 square feet. For fuel, petroleum spirit, gasified 
and consumed in a special burner, is used. The engine 
drives on to the rear live axle by chain gearing. The under- 
frame of the car is highly flexible in the vertical plane, but is 
designed to give lateral rigidity. The total weight of the 
carriage, to carry two persons, and fully charged, is under 
halfaton. The spirit tank holds eight gallons, and the water 
tank 28 gallons. Of course, the aim of the makers of such a 
carriage has been simplicity rather than economy, and in 
this they have certainly succeeded. The agent for the 
makers of these carriages in this country is Mr. John L. 
Sardy, Saracen’s Chambers, Snow-hill, London. 

The British Power, Traction, and Lighting Company, 
Limited, York, exhibits a new steam carriage on the Gardner- 
Serpollet system, to which special interest attaches on 
account of the order which the King has given for a carriage 
on this system for his own use. As we hope to give an 
illustrated description of this type of vehicle ina future issue, 
we shall in this article only state that the engine is of the 
four-cylinder type, stuffing-boxes and slide valves being 
entirely abolished. The fuel and water required to generate 
the requisite pressure of steam for any given speed are 
regulated automatically by feed pumps. The whole of the 
working parts run in an oil bath. The generator is of the 
flash type, and is composed of specially-prepared small tubes. 
The circulation is forced, and the generator is supplied at the 
right moment with the exact quantity of water required to 
produce the necessary amount of steam, without having 
recourse to any reserve in the generator itself. The motor, 
pumps, steering gear, and all other mechanism, are fixed on 
a single plate attached to the frame by bolts. This arrange- 
ment facilitates inspection, and the mechanism can be easily 
removed, The identical carriage exhibited won the race at 
Nice for the Rothschild cup, and made a new record for 
speed. 

Pithe show is held under the patronage of the Automobile 
Club, the managers being C. Cordingley aud Co. It remains 
open until to morrow, Saturday. 


DOCKYARD NOTES. 


In the United States navy the 12-pounder has been con- 
demned for the new destroyers, and orders issued instead for 
the supply of the 14-pounder, a heavier and more powerful 
piece. This would appear to be by way of anticipating the 
armoured torpedo boat in which the French have lately been 
indulging, and France usually sets the fashion in the clothing 
of warships much as it does in the clothing of ladies. The 
armour on the sides of the Trombe and Audacieux type is 
hardly likely, we should think, to be proof against the 
12-pounder ; still it is hard steel, and the target will be in very 
rapid motion. According to rumour-—which may be quite 
incorrect—some experiments have lately been made in the 
United States against thin armour on the move, with a view 
to acquiring data as to the increase, if any, of resistance thus 
imparted. The subject is certainly one upon which no facts 
are available, but on the other hand the theory that the most 
rapid motion is really motion worth consideration in relation 
to the velocity of a projectile, is very much a theory also. 
The projectile will strike with a velocity of, say, 2000ft. a 
second ; a 30-knot boat is doing 50ft. a second, going, that is 
to say, at one-fortieth the rate of the projectile. Fifty feet 
a second has a fine sound about it, but then a 15-knot battle- 
ship is doing her 24ft. a second. 


THE armoured cruiser Aboukir has done her 30 hours’ 
trial at ¢th power, but owing to external circumstances she 
only ran for 26 hours. She ran for five hours excellently, but 
then got into a fog bank, which necessitated easing down for 
six hours. After that she resumed, and did well enough fora 
26 hours’ run to be considered sufficient. The mean speed was 
20°42 knots. Coal consumption was 1-77 per unit of power 
per hour. The full-power trial this week was a success, but 
data are not yet procurable. 


Tue New York Sun is responsible for a statement to the 
effect that the British Admiralty has ordered two more 
submarines to be built in America, at Long Island. As our 
people have evolved what certainly ought to be the death blow 
of submarines, this report is probably very much a report. 


Ir is reported that the old turret ship Scorpion, at 
Beryauda, is to be used by the flagship Crescent for a replica 
of the Belleisle experiments. This may be true, but the 
“new explosive” to be tested is quite mythical. It is 
—s but lyddite, and lyddite is hardly a novelty now-a- 

ays. 


Tue Cressy has earned fame in at least one way. Some 
supposed earthquake shocks in the Channel Islands have now 
been traced to the concussion caused by the Cressy’s gun 
trials at Spithead. The occurrence is the more remarkable 
in that the quaking seems to have preceded the firing! 


A CORRESPONDENT seeks enlightenment on the subject of 
a H.M.S. Globe recently depicted ramming or being rammed 
in Black and White. We opine that H.M.S. Glory is meant, 
and if the ship in the picture doesn’t look it, the shock can 
no doubt be held accountable. 


Mr. ARNOLD Forster has indicated in a reply in the House 
of Commons that the permanent painting of our ships’ war 
colour is under consideration. On the whole this might be 
advantageous, for it is the only remedy for a certain class 
of naval officer which has no ideas for warships beyond what 
are termed “ housemaid duties.’ There is a deal too much 
“spit and polish’ in the service. On the other hand, it is 
no use forgetting that a slovenly ship-is apt to make a slack 
crew, and if appearances are discounted it will—for a time 
at any rate—be difficult to make men take a pride in their 
ships. That identical ment was, however, used about 
the retention of sails not so very many years ago. 


THE Elswick 9:2in. mounted in the Cressy has got off 
rounds at the rate of one per six seconds—five rounds in 
thirty seconds. Now, though this must be discounted some- 
what to get at a probable war rate, it must be definitely 
accepted that the gun can fire at least once in a minute in 
action, 
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THE WACHUSETT DAM, U.S.A. 


Amone the extensive works which have been provided by 
the Metropolitan Water Board for the additional water supply 
of Boston, U.S.A., is the establishment of a great reservoir on 
the Nashua River, with a large arched aqueduct—partly in 
tunnel and partly in embankment—to convey the water to 
the existing supply system, a distance of 12 miles. The 
aqueduct is now completed, and work will shortly be com- 
menced on the great dam across the river. The site is near 
the town of Chinton 45 


this latter gate house. Four pipes, 48in. diameter, will be 
built through the dam and the gate chambers to convey water 
to the turbines and the aqueduct, which is already in use. 
Beyond the lower gate chamber the pipes will be extended, 
increasing gradually in diameter to a maximum of 8ft., and 
will connect with masonry conduits 10ft. diameter, leading to 
an ornamental pool and fountain through which water will be 
discharged into the channel of the river. The waste channel, 
for conveying the water discharged cver the waste weir to the 
inner channel below the pool, will be formed partly by excava- 
tion and partly by retaining walls. Besides the construction 


miles from Boston, at a 
point where the rock gorge 
. is only 90ft. to 140ft. wide 
A at an elevation of 40ft. 
ee above the lowest part of 

the rock surface. The width 

at the elevation of the top 

of the dam—3895ft. above 

tide level at Boston — is 
cs about 1300ft. The reservoir 
Fe formed by damming the 
4 river will be 83 miles long 
: and two miles maximum 
width, with a shore line 
of 385 miles. will 
have a storage capacity of 
65,000,000 gallons. This 
capacity is said to be sur- 
passed only by the Periyar 
reservoir in India, which, 
however, is for irrigation 
purposes, and not for the 
water supply of a single 
city. The capacity will be 
about twice that of the new 
Croton reservoir for the 
supply of New York city. 
The new Croton dam, how- 


hannel \ 


\ 
\ 


ever, which is already under 
construction, will be con 
: siderably higher than the 
bs Wachusett dam, the two 

dams being, when finished, 
My the two highest dams in the 
3 world. The formation of 
= the Nashua River reservoir 


Main... 


will wipe ont some villages, 
and necessitate the recon- 
struction of roads and rail- 
ways which now traverse 
the lands to be submerged. 

= On all these lands the timber and brush is cleared, the grass 

‘ stripped, and all vegetable and organic matter removed, ac- 
cording to the practice of the engineers of the Boston water 
supply at all the reservoirs under their charge. The illus- 
trations accompanying this article are reproduced from the 
official lithographed plans. 


4 FIG.3. 


The dam will be of stone masonry, built upon the solid rock, 


Fig. i—PLAN OF THE WACHUSETT DAM 


of the dam and its appurtenances, all excavations will have to 
be refilled, surfaces graded and neatly finished with soil or 
turf. Where earth surfaces will be exposed to the action of 
waves and currents, stone pitching and paving will be 
required. 

A large amount of preliminary work has already been done. 


WASTE «WEIR 


FIG.2. DOWNSTREAM 
ELEVATION OF DAM AND WASTE WEIR 


1.408 
£392 
er 
Ashiar 
Paving 


STYLE OF FACING OF DAM AND WASTE WEIR 


A protective dam of earth has been built above the site, and 
a rectangular timber flume or channel built to carry water 
from above this dam to the aqueduct, which is now in service. 
A larger timber flume, 40ft. wide, and 700ft. long, is built for 
the protective dam to carry flood water past the works, 


that of the main dam, and will form the waste weir. At the | discharging into the river below a secure protective dam 


and the length of the main portion will be about 850ft. on the 
top. At the north-west end will be a bastion, from which the 
dam will turn up stream for a length of 450ft. to the abut- 
ment. This portion will have its crest at a lower level than 
- 
SYones not than’ 
Lan 


PLAN FIG 4 


south-east end a core wall will be extended into the solid 
rock of the hillside. The greatest height of the main dam 
will be over 200ft. Near the middle will be two gate houses. 
The one on the up-stream face will be for the control of the 
passage of water from the reservoir. The one on the down- 
stream side—at the top of the dam—will serve not only for 
gate chambers, but will form the foundation for a power house 
in which turbines are to be installed to utilise the flow of 
water, The aqueduct already built will be extended toreach 


| SECTION OF TOP 

< 
ca SECTION OF 

- WASTE WEIR. RETAINING WALL 


which has been built below the site to prevent the river from 
backing up so as to flood the excavation. This latter flume is 
13ft. deep at the lower end and 16ft. at the upper end, which 
is fitted with stop planks and a head house. This flume is 
supported on timber trestling, and has a roof carried on timber 
trusses. A considerable amount of earth excavation has also 
been made in the site. 

An extensive series of borings has been made. For the 
wash-drill borings a 2gin. pipe was driven down, and the 


material encountered washed to its top by an upward current 
of water from a small wash pipe set inside the main pi 
The water flowing from the pipe was discharged into a tub of 
sufficient size to allow the heavier materials to settle to the 
bottom, and samples of these materials were preserved, For 
the diamond-drill borings a 2}in. pipe was driven down to 
the solid rock or until stopped by a boulder, when it was 
cleaned out and the diamond drill lowered through the pi 
the cores thus obtained being preserved. The results of ay 
borings are, of course, only approximate, as the finer particles 
from the wash drill borings are liable to be carried off with 
the water, while very coarse material will not be washed y 
The drills are liable to be stopped by boulders or loose feck. 
and toward the middle of the gorge the boulders were so 
aumerous that the wash drills did not penetrate to the solid 
cock. For the purpose of obtaining as much information as 
possible as to the indications of the borings, a geologist was 
employed to interpret the results. On the south-west side is 
. phyllite rock, mostly of a massive grey variety, dense and 
hard, but containing a few masses of softer carbonaceous 
schist. The overlying drift is 2Oft. to 60ft. deep, that 
in the bottom of the valley being irregular layers of 
sand and gravel, while higher up on the hill it becomes 
boulder clay. On the north-west side of the rock is a Coarsely 
porphyritic granite, only lightly covered with sand and gravel 
on the steep slopes, but with 20ft. of overlying drift on the 
more level portions. The report shows that the junction 
between the two rocks is igneous, and at this place the softer 
schist was eroded by the pre-glacial river, so as to leave the 
granite rising abruptly above it in an escarpment 20ft. to 50ft, 
high. The schist has a slope parallel with the dam, to the 
toe of this vertical wall or escarpment, and from the top of the 
escarpment the surface of the granite slopes irregularly upward 
to the ground level. The information regarding the geologic 
sonditions is considered to well repay the expense of the bor- 
ing, but the contractors are adn | that no guarantee is given 
even as to its approximate correctness. The amount of rock 
to be excavated for the foundations will depend upon the 
haracter of the rock, and the number of seams and other 
tefects which it may contain. The average depth of excava- 
tion into the rock is, however, tentatively assumed at 15ft. 
Experience in the excavation thus far made has shown it to 
be desirable to excavate a considerable portion of the rock 
without blasting, so as to avoid shattering it. 

The general plan, Fig. 1, shows the dam and its appurten- 
ances. At the bottom is the main dam and its gate chamber, 
with the abutment and core wall to the right, and the bastion 
at the left, from which latter extends the waste weir. Beyond 
the waste weir is the curved waste channel, having a width of 
about 85ft. at the upper end and 45ft. at the lower end, where 
it opens into the river channel. At the toe of the dam is a 
level space for the gate chamber and the pool, a roadway and 
two footpaths extending from the higher to the lower level. 
The figures represent the elevations above sea level. 

Fig. 2 is an elevation of the down-stream face of the 
jam and waste weir, while Fig. 3 shows the style of the 
masonry facing. On the top of the weir are iron standards 
LOft. apart to receive flashboards or stank planks. In 100ft. 
from the bastion the top of the weir will be 3ft. below the 
reservoir water level, to enable the level to be lowered in 
expectation of flood waters or freshets. This part of the 
weir will be normally raised to full level by flashboards. 
The remainder of the length of the weir—350ft.—will be at 
the normal reservoir level. The flashboards on this part will 
be 3ft. high, to prevent loss of water over the weir by waves. 
Fig. 4 is a plan and cross section of the top of the weir, 
showing the two levels, the flashboard standards, and the 
arrangement of the stones. It will be seen from the general 
plan in Fig. 1 that a portion of the waste channel is faced 
with a retaining wall. Fig. 5 shows a section of this wall, 
and also of the upper and lower endsof the channel. The 
waste weir is estimated to discharge a run-off of eight water- 
shed inches in twenty-four hours, or equivalent to 25,600 
second feet, under a head of 7ft., at which level the water 
surface of the reservoir would still be 8ft. below the tops of 
the banks or dykes, which will fill in low portions of its 
sides. The equalising effect of the reservoir is so great, 
however, that with a full reservoir it would require two days 
continuous run-off of eight watershed inches in twenty-four 
hours to give such a head over the weir. The waste channel 
has a capacity at its upper end for six watershed inches ; but 
at the lower part it is only 3in.,as the latter is the maximum 
flood on record, and an overflow of the lower portion would 
be of little importance. 


(To be continued.) 


BExLEY Tramways.—The Select Committee of the House of 
Commons, over which Mr. Seale-Hayne presides, came to a decision 
on Tuesday, after three days’ hearing, in regard to a Bill promoted 
by the Bexley—Kent—Urban District Council, to construct tram- 
ways beginning on the far side of their district and connecting 
with the Woolwich and Greenwich tramway of the South-Eastern 
Tramway Company, in order to form a continuous line to London, 
the tramways to be worked by electricity on the overhead trolley 


Masonry 


SECTIONS OF WASTE CHANNEL 
AND OF ITS RETAINING WALL 


FiIG.5 


system. The measure was opposed by the South Metropolitan Gas 
Company and the Kent Waterworks Company, on the ground of 
danger from electrolysis to their mains and pi On their behalf 
it was urged that the Board of Trade regulations were insufficient 

rotection; and they asked that instead of the model clause 
inserted vsually in Bills of this character, a special clause should 
be inserted rendering the tramway promoters liable for any damage 
that might occur, The Committee ultimately decided to pass the 
preamble of the Bill, without granting to the gas and water com- 
panies the clause asked for, ‘ 
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RAILWAY MATTERS. 


; Golven Valley line was re-opened last Wednesday. 
been by the Great Western Railway, and 
js expected to be of marked benefit to Hay Pontrilas and other 


laces. 
: directors of the North British Railway Company 
be ing at Edinburgh, elected Mr. George Bradley Wieland, 


at a meetin through Sir William 


of London, to the vacant chairmanship, cai 
Laird’s retirement. 

doubling of the North-Eastern Railway Company's 
line between Bishop Aucklaud and Barnard Castle is now nearly 
finished. The company also intends to erect extensive repairing 
shops at the former place. ‘ 

A Brit to construct a railway from Fairford and 
Cirencester is being considered by a Select Committee of the House 
of Commons. ‘The proposed line will be 8} miles long, and will 
connect existing railway systems, 

Tar Novosti says that the Ministry of Ways of Com- 
munication has appointed a special Commission for the purpose of 
carrying out during the coming summer a general inspection of the 
Catherine, Vladicaucas, and Trans-Caucasus Railways. 


THERE was again a great improvement in the revenues 
of the railways of the United States, taken as a whole, during 
1900 as compared with 1899, gross receipts showing an increase of 
10 per cent., and net earnings an increase of 6°5 per cent. on the 


average. 

We are informed that Mr. R. C. Bullough, A.M.I.C.E., 
late resident engineer in the engineers’ department of the London 
and North-Western Railway ponies. oom has been appointed perma- 
nent way engineer to the ‘Tramways Committee of the Manchester 
Corporation. 

Tue rails on the Uganda Railway have now been laid 
as far as mile 489, and the earthworks to mile 508. It is expected 
that the line will be laid as far as the Victoria Nyanza by Novem- 
ber next, and that the permanent line will be finished by the 
following June. 

“On the Warsaw-St. Petersburgh Railway the maximum 
number of trucks on a goods train has hitherto been 34, but there 
have now been bought 36 eight-wheeled engines from the Russian 
Railway Engine Construction Company at Kharkoff, which will 
take 45 Ph They have now ordered 20 more such engines at 
the same works, and after they are delivered all goods trains will 
be composed of 45 trucks, 


EnarneErS who have been employed on the Chinese 
Eastern Railway, but who have returned to Odessa, declare that 
the line is making excellent progress, and that in a short time a 
regular through service will be established to Vladivostock. The 
line to Port Arthur from the north is already laid as far as the 
Sungari, and its construction is being poner forward with all 
possible speed from both ends. 


Tue success which attended the efforts of the London, 
Brighton, and South Coast Railway Company to provide trains for 
London cyclists on Sundays has led the company to give further 
facilities this season. On vein Facer Sunday a train will leave 
Victoria at 10.10 a.m, for Horley, Three Bridges, and East 
Grinstead, and on the intermediate Sundays a train will leave 
Victoria at the same time for Dorking, Ockley, and Horsham. 


A NOVEL experiment is about to be tried on the Paris, 
Lyons, and Mediterranean Railway, in the form of a post train, 
composed exclusively of post vans, which is to leave Paris daily at 
a quarter past nine at night. By this means the express trains 
will be lightened of the heavy post vans. The train will leave at 
Dijon, Macon, and Tarascon, the vans destined for the Swiss and 
Italian lines. The vans containing the Colonial or Oriental mails 
will go to Marseilles, while the rest of the train will continue 
towards Nice, 


Last Saturday, at Northwich, the Light Railway Com- 
missioners, Earl of Jersey and Colonel Boughey, opened an inquiry 
into the application of the Brunner Mond Company, Messrs. Holden, 
Heskith, and others, to authorise a light railway from Northwich 
to Warrington, and a westerly extension through Barnton, Win- 
nington, &c, Electrical trolley traction is proposed, the scheme 
being roughly calculated to cost £120,000. There was considerable 
opposition to the scheme, LEarl Jersey said the Commissioners had 
resolved to recommend the Board of Trade to grant the order. 


Tue second of the series of articles on the British 
railways appears in the Statist of May 4th. The cost of moving 
traffic on the London and North-Western and the Pennsylvania 
railways is compared, We gather that, as regards passengers, the 
Pennsylvania has reduced the cost of movement during the past 
twenty years by 13°2 per cent., and as regards goods by 329 per 
cent.; while the London and North-Western has increased its cost 
of moving passengers by 11°5 per cent., and goods by 23°8 per 
vent. In comparison with American railways there has thus been 
an adverse movement of a double nature. 


_ Tue Board of Trade have recently confirmed the follow- 
ing light railway orders: —Spen Valley, authorising the construction 
of light railways from Ravensthorpe to Cleckheaton, in the West 
Riding ; Spen Valley—extensions—authorising the construction of 
light railways in the borough of Dewsbury, the urban districts of 
Cleckheaton, Liversedge, Heckmondwike, Gomersal, Birkenshaw, 
Hunsworth, and Thornhill, and—under certain conditions—in 
Bradford and Batley ; Nuneaton and district, authorising the con- 
struction of a light railway in the urban district of Nuneaton and 
Chilvers Coton and the rural district of Atherstone. 


A NEw form of mechanical coupler for railway wagons 
and trucks, obviating the necessity for use of the shunting poles, has 
been invented by Mr. John Crabtree, the manager of the Great Nor- 

n and Great Eastern joint committee lines, The design is said to 
be simple, presents no difficulties in construction, or in use, is in- 
expensive, and can be ually introduced withouc having to 
place wagons in shops, The coupling can be operated from either 
side of truck by means of a handle or lever attached to the head- 
stock, thus obviating the necessity for use of a shunting pole, &c., 
and it is only necessary to move one link to attach or detach the 
coupling, 

At the preliminary sitting of the Joint Committee 
appointed to consider various Bills introduced this session, by which 
powers are — to make and run railways under London, the 
chairman (Lo; Windsor) announced that it was proposed to ask 
leave of the House to hear counsel, but the only point of reference 
to be considered at present was whether the suggested lines of 
route for underground railways in and near London, as proposed 
by the Bills which had been, or might be, introduced during the 
present session, were the best calculated to afford facilities for 
present and probable future traffic, and whether any modifications 
in those routes were desirable. 


A NEW ara line in Greece is now being constructed 
from Pirgos to egalopolis, x14 Karytena, which it is expected 
will be completed within the year. "It is to be hoped that with 
this completion of the network of railways in the Morea the 
country will be more frequently visited. by travellers. The 
British Consul on the 7 says it is really surprising that this 
portion of Greece should continue to attract relatively so few 
tourists. The sea journey, generally smooth from Brindisi to 
Patras, occupies but about twenty hours. The hotel accommoda- 
tion in most of the principal centres of interest, which was either 
wretched or wholly wanting a few years.ago, is now fairly good, 


NOTES AND MEMORANDA. 


Tue gold yield of New Zealand for the month of os per 
was 20,580 0z., valued at £83,467, against 20,353 oz., valued at 
£76,882, in the corresponding month of last year. 


THe number of ships launched in the United Kingdom 
in the first four months of the year has been 146 vessels, aggregat- 
ing 425,159 tons gross, as compared with 168 vessels, of 331,727 tons 
gross, in the corresponding period of last year, and 203 vessels of 
448,015 tons gross in 1899, 


From the report of the Commissioner of the Bureau of 
Labour Statistics of the State of New York, it appears that on Sep- 
tember 30th, 1900, there were 1636 labour organisations in the State 
of New York with 245,332. members, of whom 11,832, or about 
4} per cent., were women. Compared with September, 1899, there 
is an increase in every instance. 


DurinG last month Scotch shipbuilders launched 23 
vessels of about 31,242 tons gross, as compared with 21 vessels, of 
36,780 tons gross in March, and 27 vessels, of 26,545 tons gross, in 
April last year. In the four months Scotch builders have launched 
71 vessels aggregating 143,592 tons gross, against 126,475 tons gross 
in the corresponding period of last year. 


THE quantity of British coal imported into Holland in 
1900 was 1,800, tcns, as compared with 1,250,000 tons in 1899, 
‘The consumption of British anthracite coal for household use has very 
considerably augmented. Briquettes of brown coal—lignite—from 
the brown coal districts of the Rhine continue to command a very 
extensive sale, especially among the poorer classes, 


Tue balance of trade between the United Kingdom and 
Switzerland is much in favour of the latter country, as, apart from 
the revenue derived from the large number of British tourists who 
visit Switzerland every year, this country supplies the United 
Kingdom annually with goods to the value of about £5,500,000, 
against £2,225,000, sent by the United Kingdom to Switzerland. 


Tue total shipping using the Kaiser Wilhelm Canal 
during the year 1900 amounted to 29,650 vessels, with a tonnage of 
4,300,000 tons, against 26,524 ships, with a tonnage of 3,451,273 
tons in the previous year; that is in 1900 an increase of 3126 vessels 
with a tonnage of 848,727 tons. The canal dues levied in 1900 
amounted to 2,135,000 marks (£105,172) against 1,787,399 marks 
( £88,046) in 1899, 


EnGuisH shipbuilders in April put into the water 19 
vessels, of about 54,632 tons gross, against 22, of 85,055 tons gross 
in March ; 25, of 52,987 tons gross, in April last year; 18 vessels, 
of 45,768 tons gross, in April, 1899; and 34 vessels, of 87,652 tons 
pes in April, 1898. For the year so far English builders have 
aunched 74 vessels, totalling 250,337 tons gross, as compared with 
77 vessels, of about 188,752 tons gross, in the corresponding period 
of last year. 


Tue total coal output of France in 1900 was 33,270,385 
tons, being an increase of 407,673 tons on the output of the pre- 
vious year. This increase, says the Coal Merchant and Shipper, 
is less than that of any one of the six previous years, despite the 
fact that. the demand for and the prices of coal were unpre- 
cedentedly great. In both 1897 and 1898, when the demand was 
not nearly so large, the output increased by overa million and 
a-half tons per year. 


AccorptnG to the unrevised census returns recently to 
hand, the population of the Administrative County of London is 
4,536,034, as against 4,228,317 in 1891. The population of the 
City of London has decreased in the ten years from 37,705 to 
26,908. The number of inhabitants in Birmingham has increased 
from 478,113 to 522,162; in Leeds from 367,505 to 428,953 ; in 
Manchester from 505,000 to 544,000 ; in Liverpool from 629,000 to 
685,000 ; in Sheffield from 324,000 to 380,000 ; and in West Ham 
from 204,000 to 267,000. 


THE report of the Board of Mediation and Arbitration 
shows that there were altogether 547 strikes and lock-outs in the 
State of New York during the year 1900, a considerable increase 
as regards numbers, but of these 340 only lasted from one tw three 
days, and there have been fewer of the really serious labour 
troubles than usual. Three hundred and sixty-three were on 
questions of wages, and 104 on matters connected with unionism ; 
335 strikes are reported as having been wholly or partially success- 
ful, and 212 unsuccessful. 


AccorpInG to the report on the condition of the 
Metropolitan water supply during the month of March, 1901, by 
the water examiner, the average daily supply delivered from the 
Thames during the month was 109,097,406 gallons ; from the Lea, 
49,903,772 gallons; from springs and wells, 36,675,296 gallons ; 
from ponds at Hampstead and Highgate, 238,470 gallons. The 
daily total was, therefore, 195,914,944 _ for a population 
estimated at 6,194,781, representing a daily consumption per head 
of 31°63 gallons for all purposes, 


Tue number of persons engaged in the mines in New 
South Wales continues to increase steadily. In 1899—the last for 
which figures are available—the number was 42,820 as against 
28,242 in 1892. Gold miners have decreased during the past three 
years, but those engaged in silver and silver-lead mining show a 
corresponding increase. It should be stated, however, that 
although the number of hands employed in gold mining has 
decreased, the output of the precious metal bas increased, owing, no 
doubt, to the improved methods of working. 


Tue total production of coal in the United States last 
year is estimated at . 274,872,000 tons, as compared. with 
252,115,000 tons in 1899. This is the largest output on record, 
and it is suggested that although the British mineowners may not 
have felt American competition very much at present, owing to 
high rates of freight and difficulties attending the introduction of 
a new article, the case will be different in a few years’ time when 
American coals have an established market, and the great com- 
panies have colliers specially built for the foreign trade. The 
export during the year is returned at 7,917,319 tons, as compared 
with 5,752,150 tons in 1899, and 4,503,405 tons in 1898. 


Tue New South Wales Government have for some 
years past devoted a sum annually to encouraging prospecting for 
gold, and in 1889 the conditions of the vote were so amended as to 
embrace all minerals. The amount set apart annually has been 
£20,000. For the year 1892, however, it was fixed at twice that 
sum ; and during each of the years 1896-7, 1897-8, and 1898-9, the 
sum of £25,000 was available. With the —— of the Mount 
Drysdale goldfield, which was discovered in 1892, it cannot be 
claimed that any discovery of a large payable field has so far been 
made by means of the prospecting vote, but at the same time it 
may be said that some rich working claims have been opened up 
with the aid granted. 


In the Chaboche steam motor car the special feature is 
the boiler of the flash t consisting of numerous coils of steel 
tubing. Instead of the feed-water being pum direct through 
the coils, it is supplied under pressure of air at 200 1b. to 400 1b. per 
square inch, from a vessel placed by the side of thedriver. The air 
pressure is maintained by a pump driven by gear from one of the 
engines, The advantages claimed are that afterastop has been made 
the car may be started immediately instéad of having top umpin water 
by hand as in other flash boilers ; that when the car is stopped there 
is no pressure left in the boiler; and that the air pump has only to 
be worked intermittently to keep up the pressure above the feed- 
water, The boiler is fired from the top. 


MISCELLANEA. 


Two electric lifts for the use of visitors to the Glasgow 
Exhibition have been supplied by Easton and Company as a com- 
plimentary exhibit. 

Tue steamship Syria, a vessel of 6600 tons and 4500 
horse-power, was successfully launched on Tuesday at Glasgow for 
the P, and O.Company. 


A report of the Exeter city surveyor to the Council’s 
Sewage Disposal Committee shows that the septic sewage works, 
sewers, &c., are almost completed. 


His Masesty’s first-class armoured cruiser Euryalus 
is to be launched by Vickers, Sons, and Maxim, from their Naval 
Construction Works, Barrow-in-Furness, on the 20th of May. 


We learn that the London County Council have 
authorised the purchase of a steam motor carriage, the “ Loco- 
mobile,” for the use of Commander Wells, It will have seating 
capacity for four persons, 


Amongst the Royal personages who are now possessors 
of motor carriages are :—King Edward VII., the Czar, the German 
Emperor, the King of the Belgians, Victor Emmanuel III., the 
Shah, and the Heir-Apparent of Belgium. 


Tue Caspienne announces that a gold-bearing tract 
of land has been discovered recently on the banks of the Mazar-Son, _ 
in the Beldjouan district of the Khanate of Bokhara, and that a 
company has been formed for working these deposits of gold. 


Last Sunday an interesting engineering feat was 
accomplished on the Tyne, wken the spans and roadway of the 
bridge connecting Newcastle and Gateshead, which had been built 
4}ft. to the eastward of the position they were ultimately to occupy, 
were moved over into place. 


THE automatic telephone alternate-current system 
invented by the two Swedish engineers, Y. Y. Betulander ard 
Pehrson, is now being adopted in Sweden. It was exhibited at the 
last Paris Exbibition, where thirteeen apparatus were in working 
in the Swedish section, and where the invention was awarded a 
gold medal. 

Tue Paris correspondent of the Standard states that 
the Montceau les Mines strike has suddenly collapsed, and with it 
the possibility of a general strike of the French miners has been 
removed. Tbe Montceau men having exhausted all their pecuniary 
resources, and receiving no more subsidies from their comrades of 
other mining districts, had no means of prolonging the struggle. 


Tue formation of a newline of steamersto run between 
Tacoma (U.S.) and Liverpool in the interest of the Northern 
Pacitic Railway is announced from New York. Eight boats will 
be chartered for the purpose, and they are to run at intervals of 
six weeks between the ports named, 7i@ Japan, China, Singapore, 
and the Suez Canal. The service will be inaugurated towards the 
end of May. 

Tue Engineer-in-Chief of Public Works for the Depart- 
ment of the Nord has submitted to the municipalities of Lille, 
Roubaix, and Tourcoing—three of the most important manufactur- 
ing towns of France, lying close to one another—a scheme to connect 
those three towns by a broad avenue, over six miles long, with a 
line of electric trams and a cycling track along it. The new 
boulevard will, if constructed, cost £360,000. 


THE death took place last week of Mr. William Henry 
Taylor, a director of the Mountstuart Dry Dock and Engineering 
Company, Cardiff, and chief of the firm of W. H. Taylor and Uo., 
shipbrokers and shipowners. Mr. Taylor came from Whitby t» 
Cardiff about thirty years ago. He had a large holding in the 
Barry Railway Company, of which he was one of the original 
shareholders. Mr. Taylor was sixty years of aze. 


THE directors of the Barrow Steel Company have issued 
a circular letter to debenture holders, stating that they. are desirous 
of taking steps for a gradual reduction of the debenture debt, and 
are open to receive tenders from holders of debenture stock, stating 
on what terms they are prepared to surrender their stock, or any 
portion thereof, to the company. The intention of the directors is 
to purchase the stock at the lowest i offered with the fands at 

resent available in their hands. The directors have a surplus in 
and of £246,000. 

Some patent stories were told the other night at the 
Society of Arts. One of the best came from Professor Ayrton, and 
was told at the expense of the American Pateni-office. Some time 
since the Professor wished to protect a new kind of varnish, but 
the Washington authorities refused him a patent, on the ground 
that he had not supplied a drawing or diagram of the varnish! In 
the end, the Professor drew three vertical lines, and explained 
them in this way :—A and Brepresent the glass, and C the varnish. 
Then the patent got through. 

A REMARKABLE explosion occurred in one of the Man- 
chester sewers the other day. The district through which the 
sewer runs contains a number of chemical works. It is said that 
quantities of the noxious vapours generated in the processes 
carried on in some of these works find their way into the sewers, 
and it is to this cause that the explosion is at present attributed. 
All the manholes and masonry surrounding them for a distance 
of 400 yards were blown up, and in one or two cases the explosion 
was accompanied by flames, Fortunately nobody was injured. 


Ir is pointed out in a consular report on the trade of 
Palestine last year that the orange gardens at Jaffa are irrigated 
by a water wheel lifting a double row of buckets, and this wheel 
was formerly turned by from three to five mules, whose keep 
averaged about £12 per annum. But the stimulus given to 
increased cultivation, and the planting of gardens from ten to 
thirty acres in size, have necessitated the consumption of a very 
much larger quantity of water for their irrigation. Since 1898 
about sixty oil engines have been employed in the larger planta- 
tions, two-thirds of which are of German manufacture, and the 
rest British make. 

Art the Town Hall, Leamington, last week, Colonel 
Durnford held a Local Government Board inquiry into the applica- 
tion of the Town Council for permission to borrow £7000 for the 
erection of a refuse destructor. The borough engineer—Mr. de 
Normanville—explained that until about two years ago the Leam- 
ington Corporation were able to dispose of their refuse on neigh- 
bouring farms, but at the present time they were obliged to send 
the greater part of it by canal, at a cost of 1s. 9d. per ton. It was 
therefore proposed to erect a destructor. The site chosen was ad- 
joining the sewage works, in order to use the heat generated by 
the destructor for raising steam to pump their sewage to the 
sewage farm at Heathcote. By saving coal and the cost of canal 
carriage, the Corporation expected to be £200 or a year in 
pocket. 


It is proposed to hold an exhibition on an extensive 
scale at Bendigo at the end of 1901, under the auspices of the 
Government of Victoria, to commemorate the discovery of gold in 
1851, and to celebrate the jubilee in a manner that will rank as a 
fitting memorial of the first anniversary of the Australian Common- 
wealth. The exhibition will be not only interstate, but interna- 
tional, in scope and character, and will comprise an exposition of 
the world’s progress in the arts, sciences, manufactures, products, 
inventions, discoveries, and industries. An influential committee 
is being formed in London, to which Lord Brassey has given his 
patronage, and of which Sir Andrew Clarke is chairman. The 
honorary secretary of the London Committee is Mr. James 
Stirling, Mining Representative of Victoria, 15, Victoria-street, 
London, S.W, 
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AMERICAN LOCOMOTIVES FOR EXPORT 


(For description see page 473) 


Fig. 5-MOGUL ENGINE, OUDE AND ROHILKUND RAILWAY 


Fig. B—VAUCLAIN ENGINE, VICTORIAN GOVERNMENT RAILWAYS 


Fig. 7—GOODS ENGINE, FINLAND STATE RAILWAYS 


: Fig. 8-GOODS ENGINE, CAPE GOVERNMENT RAILWAYS 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AnD Co., Vienna. 
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CHINA.—KELLY AND Watsu, Limirep, Shanghai and Hong Kong. 
FRANCE.—BoyvEau AND Cuevituet, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 

A. Leipsic ; A. Brockuaus, Leipzie. 
INDIA.—A. J. ComBripeR anv Co., Railway Bookstalls, Bombay. 
ITALY.—LogscuEr AND Co., 307, Corso, Rome ; Bocca Frerzs, Turin. 
JAPAN.—Kgiiy anp WaLsH, Limitep, Yokohama. 
Z. P. Marvy anv Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. RickER, 14, Nevsky Prospect, St. Petersburg. 
§. AFRICA.—Gorpon and Gorcu, Long-street, Capetown. 
R. A. Tompson anv Co., 33, Loop-street, Capetown. 
J. ©. Jura & Co., Capetown, Port Blizabeth, & Johannesburg. 
AUSTRALIA.—Gorpon anv Gorton, Melbourne, Sydney, and Brisbane. 
R. A. Taompson AnD Co., 180, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and Brisbane. 
TURNER AND Henperson, Hunt-street, Sydney. 
NEW ZEALAND.—Uprton anp Co., Auckland ; Crato J. W., Napier. 
CANADA.—MOonTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InreRnationaL News Co., 83 & 85, 

Duane-street, New York. 

Sunsoription News Co., Chicago. 
STRAITS Watsu, Liuitep, Singapore. 
AnD Co., Colombo. 
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whatever can be en of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


A. M. C, (Barrhead).—We regret that we are unable to say at what date 


the particular Blake pump tested was introduced in the United States. 

8. D. (London).— «4 “Slide Valves,” by C. W. MacCord, published by 
Chapman and Hall, or try Holmes on “‘ The Steam Engine,” Longmans, 
Green, and Co. 

G. T. P.—We shall endeavour to comply with your suggestion, but we 
confess that we have not a high opinion of ready methods of rough 
analysis, which are often very misleading. 

R. G. (Chorley) —A good deal of discussion has taken place as to whether 
rails should or should not be laid to break joint. Some tramway engi- 
neers prefer one plan, some the other. The advantages and disadvan- 
tages of either = as compared with the other do not appear to he 
worth fighting about. 


MEETINGS NEXT WEEK. 


Tue Macuinery Users’ AssociaTion.—Wednesday, May 15th, at 
8 pm., at the Westminster Palace Hotel, London, Annual Gen 
Meeting. 

Royal Sociery.—Wednesday, May 15th, at 4.30 p.m., 
in the rooms of the Society, 70, Victoria-street, Westminster, 8.W. 
Papers, ‘‘The Periodicity of Cyclonic Winds,” by Mr. Rupert T. Smith, 
F.R. Met. Sov.; “ An Account of the Bequest by the late G. J. Symons, 
F.R.8., to the Royal Meteorological Society,” by Mr. William Marriott, 
F.R. Met. Soc. 

Roya Institution or Great Britain.—Friday, May 17th, at 9 p.m. 
Discourse on ‘Turkish Kurdistan,” by Earl Percy, M.P.—Afternoon 
Lectures at 8 p.m.:—Tuesday, May 14th: ‘Cellular Physiology, with 
Special Reference to the Enzymes and Ferments,” by Mr. Allan Mac- 
fadyen, M.D., B.Se.; Thursday, May 16th: “ Arthur Sullivan” (with 
vocal avd instrumental illustrations), by Sir Alex. Campbell Mac- 
kenzie, Mus. Doc., M.R.I.; Saturday, May 18th: “ The. Rise of Civilisa- 
tion in Egypt,” by Prof. W. M. Flinders Petrie, D.C.L., Litt.D., LL D. 


THE ENGINEER 


MAY 10, 1901. 


THE DISTRIBUTION OF HEAT IN BOILERS. 


Tuer distribution of heat in boilers is really a question 
of the distribution of the products of combustion and the 
radiant heat of the fuel. It involves subsidiary questions 
of major importance, and about which, curiously enough, 
little or nothing has been written. On the methods of 
distribution, among other things, depends the throwing 
of fire by locomotives, the leakage of tubes, and the 
evolution of smoke. The subject is by no means free 
from complication. Opinions are much divided. Com- 
promises are necessary, and great judgment and wide 
experience are required to secure the best results under all 
sorts of conditions. We propose to direct. attention to a 
few points which are overlooked and a few facts which 
seem to be misunderstood. 

Let us, in the first place, consider the case of a water- 
tube boiler of any make in which the tubes are of moderate 
or small diameter, and lie nearly horizontal above the fire. 
We have a very large volume of hot gas to pass round 
the tubes. Under all circumstances the gas will take the 
shortest possible road to the chimney. Let us suppose 
that the tubes form a rectangle in plan, with the chimney 
rising directly from the centre of the rectangle. The air 
will pass through the grate-bar spaces and the fuel with 
moderate regularity of distribution, provided one condi- 
tion is satisfied, to which we shall return in a moment; 
but the products of combustion will all concentrate them- 
selves towards the central chimney, and the upper rows 
of tubes close to the sides, or, more accurately, to the 
corners of the rectangle, will be left almost untouched. 
It will be seen that the first row of tubes over the grate 
makes a species of gridiron or sieve, the spaces between 
the tubes forming in the aggregate what is known as the 
calorimeter of the boiler ; that is to say, the area through 
which the products of combustion rise and escape. It is 
a favourite theory that contraction of calorimeters will 
secure equal distribution of the gas. There is so much 
to pass, the area of the opening is so small, all the gas 
cannot get through in time unless every possible aperture 
in the opening is utilised. It is as though a finely 
perforated rose were fixed on to a large tube delivering 
water under pressure. Every hole must receive its quota 
of water. This is theory, not practice. Nothing closely 
analogous to this action takes place. Whether the 
draught is produced by pressure or vacuum the result is 
the same. The gas will take the shortest way to the 
funnel, and will get over the contraction difficulty by 
moving faster. This is so well known, that baffle plates 
are always put on the tubes to distribute the flame among 
them. The evaporative efficiency of the boiler depends 
largely on the action of these plates, yet it is safe to say 
that nothing approaching uniformity of gas distribution 
ever occurs in any water-tube boiler of the horizontal 
type. We have said that the air supply to the fire is 
fairly evenly distributed provided one condition be fulfilled 
—that condition is that the fuel shall be spread with the 
utmost uniformity over the grate, and this is the principal 
reason why so much care has to be taken in firing the 
Belleville boiler. In all water-tube boilers, and most 
particularly in. the Belleville boiler, the water is in a 
condition of unstable equilibrium; at any moment the 


water ay be driven out of a tube by a small rise of 
pressure in it as compared with any other tube. Hence 


those tubes over the hotter part of the fire, where it is’ 


moderately thin, tend to become dry, while others over 
a thicker and duller portion of the fire are filled to the 
top with water. Nor is it necessary that the tubes 
should be of great length to bring this about. The 
Diirr boiler, for example, in use in the German navy 
experimentally, is like the Niclausse generator. In the 
German warships an electric gong is sounded every two 
minutes as a signal to the firemen to put on coal, and 
the incessant sounding of the gong is said to get on the 
nerves and unhinge even phlegmatic German stokers. 

Turning to boilers of the Yarrow and Tkornycroft type, 
with nearly vertical tubes, the tendency is again for the 
flame to pass through as high up as it can, and to get to 
the funnel as quickly as possible. If the chimney were a 
rectangle in plan, as Jong as the boiler, and of just the 
width required to pass the gases at the proper speed, 
the distribution would be nearly perfect; it would be 
quite perfect from front to back of the boiler, but 
the upper portions would get more heat than the 
lower ends. This in itself is not a disadvantage, 
because in all water-tube boilers the end from which 
the steam is delivered should be the hottest. We 
have no doubt that many boilers with inclined 
tubes have suffered from a neglect of this truth. We 
have seen boilers with very Jong tubes in which the flame 
was compelled by bafile plates to proceed first to the 
back ends of the tubes, which were exposed to a fierce 
heat, while the front ends were comparatively cool. 
Steam made in quantities in the lower ends of 
such tubes simply blows the water out of the 
upper ends. The result is priming and the burn- 
ing and bending of tubes. We shall not enlarge 
the scope of this article by doing more than referring to 
the imperative necessity for a large combustion space 
above the furnace if smoke is to be avoided. We repeat 
that on the proper distribution of the products of combus- 
tion among the tubes every water-tube boiler depends for 
its efficiency, and we may add that the crowding of tubes 
in order to get more steam isadelusion. It is simply 
impossible to prevent smoke or get good distribution if 
tubes are packed into furnaces which are really too small 
for them. 

In a recent impression Mr. Weatherburn gave our 
readers his views on the subject of fire throwing by loco- 
motives. Mr. Weatherburn’s considerable practical 
experience entitles his opinions to consideration. His 
remedy is merely, it will be remembered, to keep down the 
velocity of flow of the products of combustion by using 
tubes of good diameter.- A correspondent last week took 
him to task on the ground that, given a certain diameter 
of boiler, the calorimeter of the boiler must be less with 
large than small tubes. The accuracy of this proposition 
is easily checked. Let us assume that the available 
breadth of a fire-box tube plate is 42in., that the tubes are 
2in. in diameter inside, pe that one tube anda space is 
3in., then we can get fourteen tubes in a row, and 
the available calorimeter, or aggregate cross-section, 
will be 14 xX 3°14 = 43°76, say, 44 square inches. 
If we use tubes 1°75in. in diameter inside, and slightly 
reduce the water space, we can get sixteen tubes 
into a row, and the aggregate cross-sectional area or 
calorimeter will be 16 x 2°40 = 38°4in. It is clear, 
therefore, that as far as calorimeter is concerned, Mr. 
Weatherburn was quite right, and for the same delivery 
of gas the velocity would be less with the large than 
with the small tubes. But in locomotive boilers, as in 
others, great difficulty is experienced in getting an equal 
distribution of the gases among the tubes. The theory 
that the vacuum must be the same in every part of the 
smoke-box is quite erroneous, as can be easily demonstrated 
with a simple bent glass tube water gauge. A vacuum of 
as much as 4in. of water can be got in a smoke-box, but 
the boxis traversed by currents moving at various velocities, 
and the ultimate distribution of “‘ pull ” among the tubes 
depends mainly on the position of the blast pipe, 
and the aid that can be lent by petticoat pipes in 
the smoke-box. Concerning fire throwing, the great 
object is to take the velocity out of the small cinders, 
which can alone’ do harm, and compel them to fall to the 
bottom of the box. To this end there is reason to 
believe that something might be effected if the ends of 
the tubes in the smoke-box, instead of being off square 
across, were cut at an angle of 45 degrees, the longest 
side being uppermost and projecting into the box. 
This would tend to prevent the cinders from rising 
in a way that will, we think, be readily under- 
stood. It has been stated that putting in a false 
tube plate of sheet iron 2in. or 3in. in front of the 
real tube plate, and perforated in the same way, has been 
found beneficial. Most of the cinders, scattering as they 
leave the fire tubes like shot from a gun, miss the holes in 
the second plate and fall down. The plan could be tried 
at a cost of a few shillings. 

Curiously enough, scarce any experiments have been 
tried of late to determine the most economical calori- 
meter for a boiler. It is quite clear that if a considerable 
number of the tubes in a locomotive or a marine boiler 
are not traversed by the hot gas they might as well be 
absent. The only experiments we can call to mind are 
those which were carried out by Mr. Isherwood, and 
recorded in that most excellent treatise, ‘‘ Experimental 
Researches in Steam Engineering,” volume ii., published 
in 1865. Among other trials was one made with the 
revenue steamer Miami, fitted with a return-tube “tank’’ 
boiler of the old-fashioned low-pressure type with three 
furnaces. One set of experiments was made “to deter- 
mine the effect upon the potential and economic evapora- 
tion of varying the calorimeter by inserting ferrules of 
different thickness in both ends of the tubes.” It is im- 
possible to give details here. The general result was that 
the economic evaporation was scarcely affected by any 
variation in the calorimeter, and that the total evapora- 
tion was diminished as the calorimeter was diminished, 
but in a far less ratio, Another and more remarkable 


Society or Arts.—Monday, May 13th,at 8pm. Fourth Cantor Lecture 
on “ Alloys,” by Sir William Chandler Roberts-Austen, K.C.B., F.R.S., ; 
and T. Kirke Rose, D.Sc.—Wednesday, May 15th, at 8 p.m. Ordinary , 
meeting. Paper, ‘‘Syntonic Wireless Telegraphy,” by Mr. Guglielmo 
Marconi —Thursday, May 16th, at 5 p.m. Indian Section. Paper, 
“The Town and Island of Bombay—Past and Present,” by Mr. L. R. 
Windham Forrest. This meeting will be held at the Imperial Institute. 
pw The charge fo —Friday, May 17th, at 8pm. Fourth Howard Lecture on “ Polyphase 
shillings, for every Electric Working,” by Mr. Alfred C. Eborall, M.I.E.E. 
lines are charged ©: 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
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experiment consisted in reducing the heating surface by 
plugging up tubes. The general result was that the 
economic evaporation was scarcely affected by any 
reduction in the heating surface, and that the total 
evaporation decreased, as before, as the calorimeter 
diminished, but in a far less ratio. The fuel burned was 
anthracite. The deduction is simply that in this boiler, 
as in many others, there is far more tube surface than is 
atilised. It is clear that a tube through which hot gas is 
passing is useful or not just in proportion to the volume 
of gas passing in any given time. It does not follow that 
because one locomotive has 300 tubes, and another 200 
tubes, that the latter will make iess steam than the 
former. There are instances without end where tubes 
have been taken out and the boiler steamed better than 
before. A case occurred within our knowledge where 
some twenty tubes in the lower rows over the furnaces 
of a marine boiler were taken out and the holes plugged, 
the boiler apparently keeping steam better than with 
them. These lower tubes are, no doubt, very ineflicient. 

We believe we have said enough to direct attention to 
a very interesting question, and we venture to say that a 
few experiments properly carried out would probably go 
to show that too much reliance by far is placed on tube 
surface, without considering whether it will be adequately 
supplied with hot gases. Asa casein point, we remember 
a locomotive engine which ran for some time working 
main line traffic, with sixty tubes split and plugged out of 
240. The engine kept time, and seemed to do as well 
without the tubes as with them. When Mr. William 
Adams introduced 2in. tubes with lin. water spaces on the 
North London Railway, it was said that the engines 
could never make steam, but they did without the least 
trouble. No one knows how few tubes an engine can get 
on with, and that without extravagance in fuel; and 
seeing that tube surface is very expensive and trouble- 
some to maintain, it really seems as if it worth while 
to experiment on a considerable scale with a view to 
reducing it. After all, we come back to the point at 
which we started, and say that the thorough distribution 
of the products of combustion over the heating surface is 
an end to be secured as of primary importance. 


ONCE MORE 120 MILES AN HOUR. 


Tse Manchester and Liverpool Express Railway Bill 
has been considered during the past week or ten days, 
by a Committee of the House of Lords, presided over by 
Viscount Falkland. Our readers will remember that the 
proposed line is to be constructed on the mono-rail system, 
under Mr. Behr’s patents, and is intended to provide a 
ten-minutes’ service each way between Liverpool and 
Manchester, the time of transit being twenty minutes, 
and the maximum speed about 120 miles an hour, the 
average speed proposed is 110 miles an hour, which 
implies allowing for starting and stopping, the 
maximum speed we have given. Mr. Behr deserves 
to succeed if only as a reward for his pertinacity; 
and the experiment will be interesting, and, if 
successful, of far-reaching importance. Mr. R. Elliott 
Cooper, C.E., who has been associated with Mr. Behr in 
the enterprise, states that the estimated cost is, for 
works, £1,218,000, and for land and building, in round 
numbers, £560,000. Mr. Behr takes the cost at £50,000 
per mile. The principal opposition is that of the 
Cheshire Lines Committee, the proposed line running 
alongside the Cheshire lines. 

When the Bill was brought before Parliament last year 
it was defeated in Committee on the ground that adequate 
provision had not been made for stopping the trains, or, 
more strictly, the car. For each so-called “train ” will, 
we believe, consist of a single car only, carrying some 
fifty passengers. Mr. Behr has reconsidered his ylans 
since last year, and now states that the car when 
travelling at 120 miles an hour can be stopped within a 
distance of 1500ft. by the aid of a magnetic brake in 
addition to the Westinghouse brake. We have already 
explained that the stored energy in the car would carry it 
vertically higher than the top of St. Paul’s Cathedral. 
No detailed information concerning the magnetic brake is 
available. The work which it will have to do will be very 
heavy. The velocity of the car will be 176ft. per second, 
corresponding to that which would be acquired by the 
train if it fell from a height of 484ft. One ton of resistance 
for each ton weight of car would stop the car in 484ft. A 
little less, therefore, than one-third of a ton per ton of car 
would pull it up in 1500ft. Inround numbers Mr. Behr’s 
brakes must exert a retarding force of 700 lb. per ton of 
car. Itis clear that the ordinary coefficient of adhesion 
being, say, at the most one-fifth instead of one-third, no 
brake utilising only the insistent weight of the car on the 
rails could accomplish what is needed. Some ex- 
pedient must be provided to augment adhesion. 
Thus, for example, the sides of the rail might be 
gripped by clamps of some kind; but the action of brakes 
of the sort is extremely uncertain. The friction might 
easily be so great as to fuse the faces of the grippers; an 
any attempt to keep them cool with water would probably 
fail, the water acting as a lubricant. In any case the 
stress on the central rail will be very heavy. Taking the 
weight of the car at 50 tons, there would be a direct pull 
brought on the rail of over 15 tons. This could be 
provided for, but it must not be overlooked, and the 
framing of a car to stand a longitudinal pull of this 
amount must be unusually strong and heavy. In consi- 
dering the question of brakes it must be remembered that 
it is impossible to get more resistance out of the carrying 
wheels shan that due to the coefficient of adhesion. We 
much fear that unless Mr. Behr has carefully thought 
out this aspect of the question, and is prepared to satisfy 
the Committee that he will have his cars really under 
control, the Bill will again be thrown out for precisely the 
seme reason that it was rejected last year. 

The difficulties to be contended against in working at 
excessive speeds are far greater than is commonly 
supposed. They augment in the ratio, not of the speed, 
but of the square of the speed, momentum varying not 


as v but as v*. Thus, other things being equal, a train for 
the same brake resistance moving at 120 miles an hour will 
run four times as far in double the time as a train moving 
at 60 miles an hour. Again, the horse-power required to 
effect a given acceleration augments at a tremendous 
rate with the speed. The conditions are precisely in kind 
the same as those controlling the motion of falling bodies. 
Thus, to impart to a ton, say, a velocity of 32ft. in one 
second of time, a force of one ton must move at the rate 
equivalent of 16ft. per second. That means a fraction 
more than 65 horse-power. To impart a further accelera- 
tion of 32ft. per second, bringing the velocity up to 64ft. 
per second, we must exert a force equivalent to one ton 
moving at the rate of 48ft. per second, that being the 
average velocity of a body starting with a speed of 32ft. 
per second and finishing with 64ft. per second. But 48ft. 
$80 x 2240 _ j95 
33,000 
horse-power nearly. We see from these figures how 
impossible it is in practice to obtain high velocities with 
considerable weights in small fractions of time; and it is 
perhaps fortunate that it is so, or we should have some 
ingenious inventor choosing means of transport which 
would be very bad indeed for the passengers. Even 
when fairly large periods of time are allowed, the power 
required must be very large. To put this in another 
way, to accelerate Mr. Behr’s car to a speed of 120 miles 
an hour in 1500 yards, means a tractive effort of at least 
700 lb. per ton, or, for a car weighing 50 tons, 35,000 Ib. 
This effort must be constant during the whole period of 
acceleration, and during the last moments we shall have 
35,000 Ib. moving at a velocity of 10,560ft. per minute. 
Qn 
The calculation then stands thus, — — = 
11,200 horse-power. In the same way this is the rate at 
which power would have to be expended during the first 
moments of an attempt to pull up the train in 1500ft. 
Comparatively small forees moving at very high velocities 
represent enormous power, a fact constantly forgotten, 
but to be carefully kept in mind when we are dealing 
with railway speeds of 120 miles an hour. 


per second is 2880ft. per minute, and : 


SUBMARINES AND THEIR ANTIDOTES, 


THERE has lately been a good deal of vague chatter 
about the antidote to submarines, supposed to have been 
found on board the Vernon. Much of this may, of course, 
be discounted; but when the discounting is done liberally, 
the fact still remains that the future of the submarine 
proper seems likely to be unpleasantly and drastically 
curtailed. The invention about to be tested at Portsmouth 
is—like all great things—simple enough; it is, in fine, 
nothing but our old friend the spartorpedo. The function 
of the spar torpedo is that it is explodable at will. To all 
intents and purposes it is a movable observation mine. 
At the end of a long spar on board a 30-knot destroyer it 
is moved very quickly, and the thing really works out 
that the submarine, instead of risking mines in harbours 
and shallow channels, has to risk them everywhere. 
Every time that a submarine comes to the surface to 
sight its prey, it is liable to come up near a destroyer 
with a spar torpedo ready for it; and if that destroyer is 
anywhere within reasonable distance—a thousand yards 
or so—she has plenty of time to run up and explode her 
spar torpedo either directly against the submarine, or— 
which should be equally effective—in the water close by. 

It may be argued that much the same danger would be 
run from gun fire, but this is not so. Not only are the 
conning towers of submarines armoured heavily enough to 
withstand projectiles of considerable weight—but in actual 
practice the odds are heavy against such a small target 
being hit. Certainly a lively destroyer, a bad gun platform 
at the best of times, is a very unpromising place from which 
to make good shooting from at a submarine’s cupola, to 
say nothing of the probability that when her twelve and 
six-pounders hit at all, they are all too likely to achieve 
nothing. But explosives, explodable at will, are quite 
another matter. As we have shown in past numbers of 
THE ENGINEER, stability is not a submarine’s best quality. 
An explosion the centre of which is a considerable 
distance from the submarine is exceedingly likely, nay, 
practically certain, to abolish this stability altogether, so 
that though the boat be deep enough or far enough away 
to escape its sides being crushed in, it may still 
be upset or up-ended. It can fire its torpedoes 
only with risk and by recourse to the most careful 
adjustments made beforehand. These adjustments, 
even if they could be devised, it certainly could not 
make against the gigantic shock of modern explosives. 
Given the explosion, there will be an end to the career 
of all submarines within the fatal radius; and with 
above-water boats, specially constructed for the purpose, 
this radius can be made comparatively large. Killing fish 
by dynamite is a very old plan by now; and submarines, 
when they immerse themselves, are practically fish. 
It seems, therefore, exceedingly probable that they will 


d|be relegated to the condition of mines rather less 


satisfactory than the ordinary observation mine, because 
the operator has a so much more hampered vision. Now 
mines have never yet accomplished anything in war 
beyond the rather negative result of destroying a few 
friends by accident.. If a mine field is unprotected by 
guns, the enemy simply hauls them up for his own use. 
If protected by guns, he either destroys the guns or, if 
the forts are important, keeps away. Butitis, then, forts 
that keep him away, not the mine field. There is also 
the very old device of exploding counter mines from a 
spar rigged out upon the advancing ship. Whether the 
mine is a fixed observation one, with the certainty of its 
action depending on no chances save the nerve of a man 
safely ashore, or on the nerves of one or two men in a 
semi-blind submarine, cannot primarily affect the attack. 
It is simply a question of a good supply of explosives, 
and the channel—if there are no forts—will be cleared 
with little, if any, loss. 

It has been argued in. France that it is in fleet actions 
that submarines will work their powers to the full: This 


is exceedingly probable, or, rather, would be probable 
but for the spar torpedoes on the look-out for periscopes, 
cupolas, and the like. In the French view the parent 
ship of the submarine will be able to sink the destroyer 
as she hunts the submarine. We doubt the correctness 
of this theory. Just as it takes at least a man’s own 
weight in bullets to put him hors de combat, so the life of 
a destroyer may approximately be reckoned at her own 
weight in projectiles. And that is a large number. 

That submarines will now and again sink ships in the 
next war we allow as possible, but of six sub. 
marines and six torpedo boats, the latter are far more 
likely to ‘‘ bag”’ six ships than the former. The submarine, 
in fine, like the coast-defence battleship, is not good 
value for the money, and now that immersion is no 
longer likely to spell immunity, the relative value appears 
to be face to face with an early and permanent reduction, 
The submarine, in fine, after a brief and _ transient 
glorification, seems destined, at all events in the extension 
of naval efficiency in this country, to be relegated to the 
same category as the dynamite gun—admired and dreaded 
only by the cheap novelist and the halfpenny newspaper, 
Nor—in view of probable developments of the antidote— 
do we see any very rosy future for the more logical form 
of submarine, the ‘‘ submergible,”” save along lines that 
would produce something little different from the monitor 
that is already with us. 


SHEFFIELD AND THE UNITED STATES, 


CotonrEL Hersert Huaues, secretary of the Sheffield 
Chamber of Commerce—an admitted expert in commerce — 
has returned from the United States, which he visited in the 
interests of William Jessop and Sons, the well-known steel 
manufacturers, of the Brightside Works, ‘Sheffield.. This 
old-established firm had decided, with the view to retaining 
their extensive and valuable trade in the United States, to 
produce their steel for that market “inside the American 
tariff." Colonel Hughes was accompanied by Mr. Sydney J. 
Robinson, one of the directors. The result of the mission 
has been to secure a site at Washington, Pennsylvania, 
usually known as “ Little Washington,” to distinguish it 
from the capital. The site consists of an area of thirty-eight 
acres, intersected by the railway, and right in the heart of 
the Pennsylvania coalfield, with an ample supply of natural 
gas, costing 34d. per 1000ft., by which the whole of the works 
can be run. The Colonel states that at Little Washington, 
which is a combination of small towns with an aggregate 
population of about 25,000 inhabitants, there are several 
flourishing manufactories already in existence. There was 
no lack of sites to choose from, applications from people 
having land for sale being so numerous that as many as 
fifty applications were sometimes received in a day. Colonel 
Hughes believes that the prospects of Messrs. Jessop doing 
well in their new venture are very good, the firm 
having a strongly-established name for steel of high 
character. Colonel Hughes has come back with a very deep 
impression of the manner in which business is carried on 
in the States. He found factories and works of large dimen- 
sions springing up rapidly outside the great Steel Trust and 
in competition with it. The Steel Trust was not regarded 
with so much alarm by American manufacturers as we were 
led to believe. He did not find any opinion in the States 
that the “ Billion Dollar Deal ” was going to let its promoters 
sweep the decks and take the trade of the world. The Colonel 
has the idea which has occurred to most Sheffield manufac- 
turers and commercial authorities who go and spend any 
time in the States. They find that the American manufac- 
turers are keenly alive to the imperative need of moving 
with the times both masters and men displaying an energy 
about their work which is not equalled on this side, and that 
the American workman seems animated by the desire to do 
as much work and earn as much money as he possibly can 
and surround himself with home comforts. ‘If,’ said the 
Colonel, “I were to give an idea as to the noticeable 
difference between American and English works, I should 
say it chiefly consists in this, that in the States you see 
few men and many machines. In every direction there are 
contrivances for saving labour. The universal system seems 
to be to bring the raw materials by rail to one end of the works, 
and to keep them moving until they are turned into finished 
products, which are despatched from the other end of the 
works by rail to consumers.” 


THE MINERS’ SAFETY LAMP. 


Some time ago we gave particulars of an inquiry conducted 
at Nottingham with regard to the use of safety lamps in 
mines. It was contended on behalf of the men that a larger 
proportion of miners using safety lamps had been found with 
impaired sight than was the case with those who worked 
with the naked light. The disease is known as Miners’ 
nystagmus. Doctors differed on the subject. Several 
exonerated the lamp from blame, stating that the disease 
was caused by the position of the head and eyes of the 
miners when working. Dr. Court, of Staveley, was on the 
other side. As the result of investigations conducted 
amongst the miners in the Midlands, South Wales, Durham, 
and Belgium, he came to the conclusion that the feeble light 
given by the safety lamp was at the root of the mischief. 
Nevertheless, while Dr. Court and other experts attributed 
the disease to the inadequate light provided by the lamp now 
in use, none of them, of course, encouraged going back to the 
dangerous unguarded illuminant. The problem to be solved 
is to provide alamp which will give sufficient light without 
increasing the risk of explosion. Anyone who solves that 
problem will confer an enormous benefit upon coalowners 
and coal getters alike, and do a good thing for himself into 
the bargain. The dispute about the safety lamp culminated 
in a demand on the part of the miners in South Derby- 
shire for an increase in wages on work done with 
lamps. The matter was referred to arbitration, and 
as the arbitrators disagreed, Judge Smyly, K.C., sat at 
Nottingham as umpire. Particulars appeared in THE 
EnGinerr at the time the evidence was brought before his 
Honour, who has now given his decision. He awards 1d. 
per ton extra on all coal raised in places where the use of 
the lamp, instead of naked lights is compulsory. The in- 
crease is to date from the first day of January, 1901. The 
success of the miners in South Derbyshire will, no doubt, 
lead to a movement in other coalfields. A penny per ton 
does not look much on the face of it; but added to the 
other pennies whieh have made so great a difference to 
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st of working the mines during the last two or three 
and particularly at a time when the coal trade of 
the country is unsettled, the decision will be regarded with 
considerable misgiving by coalowners and coal managers. 
It is for the inventive genius of our mining experts now 
to devise some lam which will enable the collier to make 
his living wage, and at the same time safeguard the fiery 


seams from explosion. 


the co 
years, 


THE TUBE TRADE, 


Tue strike in the Midland tube trade, which has now lasted 
nearly three months, continues, with little evidence of any 
early termination. The position is most regrettable, and, from 
the point of view of an independent observer, a most fallacious 
one. ‘The fittings department is the branch of manufacture 
affected, and the strike is the second which has occurred 
during a period of fifteen years, while the dispute itself con- 
cerns a 10 per cent. bonus which the employers gave to the 
men when trade was good, and which now they demand shall 
be abolished. The men seem to have chosen a most 
unfortunate time in their own interests for commencing the 
struggle. Instead, if they had wished to try contentions with 
the masters, of “coming out” when the late “boom” was at 
its height, they wait until the tide has unmistakeably com- 
menced to recede, and then they throw down the gauntlet. 
The question which is now being asked in the wrought iron 
tube trade is, ‘‘ How much longer is the ill-timed dispute in 
the fittings and socket branch to last?” While the strike 
between capital and labour goes on, the foreign manufacturer 
is at the door and customers are being lost who will never be 
regained. In_ this, in common, it would seem, with 
neatly every other branch of the iron and steel and hardware 
trades, the American and German competitors are the 
manufacturers who threaten. Not only wrought iron but 
cast malleable fittings and connections are now being turned 
out by these countries in great numbers, and in South Africa, 
Australia, and other once exclusively British markets cast 
goods are superseding the hand-made article. But it is not 
only in the export markets that the strikers are allowing the 
foreign goods a free run; the cast fittings are being pressed 
upon buyers’ notice in this country, and the longer the strike 
continues the more the foreigner must find his opportunity. 
It is a pitiable, because a gambling, and fatal state of things ; 
yet it is a situation which we fear is only too common, that, 
in these industrial wars between masters and men, the latter 
and their leaders either cannot be persuaded of the existence 
of foreign competition or choose to ignore it. This cireum- 
stance has been illustrated over and over again, and the 
present disturbance in the Midland tube trade is no exception. 


LABOUR TROUBLES. 


Tur Midland miners held a meeting on Thursday, when 
50,000 men were represented. Strong hostility to the coal 
tax was expressed, and arrangements made for a deputation 
to attend London. 

At Bangor last week, at the meeting of the Carnarvonshire 
Council, Lord Penrhyn stated, in reference to the strike at 
the quarries, that an observation of his had been quoted 
respecting an unseen tyranny. Then he repeated, “an 
unseen tyranny did exist. Two threats to murder had only 
come to hand lately.” 

At a meeting of the Associates Committee Sliding Scale 
last week regret was expressed that no arrangement could be 
brought about with the Blaenavon colliers or with the Great 
Western Colliery dispute. 

The Albion Steel Works, Briton Ferry, have resumed 
work after a fortnight’s strike on Monday. The coachers at 
the neighbouring Briton Ferry Steel Works ended notice on 
Saturday, and went out on strike. 

It is understood, although complete returns are wanting, 
that 95 per cent. of the Lancashire cotton operatives are in 
favour of stopping work at 12 o’clock on Saturdays. 

The London and North-Western dispute, in connection 
with the dismissal of men at Stockport, continues to excite 
attention. Penny, a porter with nineteen years’ service, 
having declined to go to the place directed, has been dis- 
missed, and paid a week’s wages. Reader, of three years’ 
service, and Marmby, porter, have been similarly dealt with. 
Mr. Bell, M.P., is exerting himself strenuously to bring about 
a peaceful settlement. Mr. Bell, who is strongly in favour of 
peace, has been addressing various meetings, and has suc- 
ceeded in getting the promise of an interview with the direc- 
tors, whose argument is that the men endeavoured, by 
conspiracy, to bring about the dismissal of a superior officer. 
This it is proposed to show is untrue. 

The Llantrissaint tin-plate workers have opened negotia- 
tions with a view of re-starting, and prospects are favourable. 

The Swansea employers in the steel trade, who demanded 
a reduction of 15 per cent., have not issued notice, and the 
belief is current that this will not be done, as no reduction 
could be enforced under any conditions for the next two 
months, 

A Sheffield labour dispute has taken a more hopeful turn. 
Workmen in the steel fork business put forward lately a 
demand for another advance, the third in two years, but 
makers representing to Government, the principal buyers, 
the advantages of a good machine make, have induced the 
acceptance of the pattern, which is durable, and now it is 
stated that contractors for the forks are quite independent of 
the men. 

Swansea builders, labourers, and Merthyr stonemasons 
remain out on strike. At the former the Mayor has been 
asked to intervene. 

The Lancashire and Cheshire Miners’ Federation on 
Saturday declared the proposed export duty on coal to be a 
blunder, a bad fiscal policy, and a reckless interference with 
free trade, but decided to leave the matter in the hands of 
the London Conference. The Derbyshire miners met at 
Chesterfield on Saturday and passed a resolution against the 
tax, but upon a ballot being taken, decided by a majority of 
400 not to strike. At the close, the meeting, representing 
30,000, decided to leave the matter in the hands of the Con- 
ference. At Durham on Saturday representatives of 190 
branches decided in favour of a suspension of work. The 
Cannock Chase Miners’ Association, Staffordshire, represent- 
ing 7000 men, have adopted a resolution in favour of a 
general stoppage. The South Staffordshire and Worcester 
districts will fall in with the decision of the London Confer- 
ence. At Newcastle on Saturday the North of England 
United Trade Association, while deprecating the tax, dis- 
approved strongly of the suggested stoppages of collieries. 

In sixteen districts of Mid Lothian and East Lothian the 
miners have unanimously decided to strike work when called 


upon by the National Miners’ Federation. The districts repre- 
sent 50,000 men. In the Bristoldistrict, Kingswood, the miners 
have instructed their agent to vote at the Conference in 
favour of a general holiday, as a protest against the tax. 
The Nottingham miners held a meeting on Saturday, when 
returns were read showing a majority against striking, “ but 
if the majority at the Conference decided to strike, they will 
support.”” The Hafod men, Rhondda, at a meeting on Friday, 
while protesting against the tax, were opposed to a strike. 
The Western miners, Neath, at a meeting representing 14,000 
men, agreed that pressure should be brought upon the Chan- 
cellor by supporting a general stoppage. The Ebbw Vale, 
Mon., colliers’ meeting, on Saturday, decided to confirm the 
recommendation of the National Conference. This view has 
also been adopted at Abercarn, Llanhilleth, and Celynew 
collieries. 

The feeling abroad continues acute. In Italy the tax is re- 
garded ‘as a subterfuge to make the foreigner pay for the 
South African war,” and movementsare being started to obtain 
electrical power, and dispense with Welsh coal to a great 
extent. The Dowlais miners, representing 3500 federationists, 
held a meeting on Saturday, when it was noticeable that the 
resolution to strike was not so strongly held. Fearing that 
the colliers may yet resort to drastic measures, coal stocking 
on a large scale is being carried on at the works. In the Garw 
Valley, with the exception of one colliery, the house coal work- 
men have received notices to terminate contracts. Notices 
will expire at Nanthir, Garw Fechan, and Braichyewmmer on 
Saturday. On Saturday Darren men numbering 250 had 
notices. The company asks for 15 per cent. reduction. At 
Ffaldau level notices ran out April 30th, and before work can 
be resumed 20 per cent. reduction is to be conceded. 

Yorkshire miners in many districts are opposed to a strike. 
The Yorkshire miners number 74,000, and they have one- 
seventh of the entire trade of the United Kingdom. York- 
shire coal, its steam quality, is considered to rank next to 
that of South Wales. Northumberland, up to the end of the 
week, was strongly in favour of a strike; and at Blythe, in 
the centre of the coal district, this was keenly shown. The 
reason alleged was that Northumberland exports &8 per cent. 
of its coal. Yorkshire, out of its 27 millions output, exports 
but 16 per cent. In Yorkshire, as may be expected from the 
variety of its coals, opinion is somewhat divided, Garforth 
men being strongly opposed to hostilities, while Barnsley— 
the steam coal district—rather favours antagonism. At this 
place the resolution arrived at on Saturday was directed to 
be treated as private until the meeting in London on Monday, 
but the leaning is considered to be for peace. 

The Fife and Kinross Miners’ Association last week agreed 
to support a movement in favour of a general strike. 

The Aber Colliery, Ogmore, Cory Bros., had notice this 
week. Work is stated not to have been satisfactory for some 
time. 300 men are affected. 

The Scotch miners have already submitted to a reduction 
of 25 per cent., and a further reduction of the same amount 
is under consideration by the Conciliation Board. 

The Ynysybwl colliers have stopped work. The men 
were offered work day-by-day contract, but refused, and 
eighty men have brought out their tools. 

The great strike of fitting and socket makers in the 
Staffordshire tube district, against a 10 per cent. reduction, 
has already cost £20,000. The Walsall Chamber of Commerce 
have now offered to convene a conference of employers and 
workmen. The workmen are agreeable to arbitration. 

The Penrhyn quarrymen have made another offer to arbi- 
trate. At the annual conference of the Quarrymen’s Union, 
held at Bethesda on Monday, it was stated that there were 
14,000 skilled quarrymen in North Wales, and that it was 
absurd to put men over them who knew nothing of the work. 
The Chairman denounced the conduct of the management, 
and of the system of contracting as unprincipled sweating, 
and commented on Lord Penrhyn’s refusal to arbitrate. 
Mr. Barnes, Engineers’ Society, said he represented 400,000 
men and women. The Bethesda dispute had raised questions 
of greater import than the organisation of labour, namely, 
the right of one man to own the hills, to control the lives 
and liberties of thousands, and to dislocate an industrial 
system without regard to public opinion. He promised if 
they held out material aid from the trade unions. At the 
close of the meeting arrangements were made to prepare 
another proposal to Lord Penrhyn on the subject of arbi- 
tration. 

The Tredegar railwaymen on Sunday passed a resolution re- 
gretting the action of the London and North-Western 
directors re Stockport, and promising support. 

The Swansea railway men at a meeting on Sunday dis- 
cussed the report of the Great Western Railway directors, 
and contended that the vital questions were ignored, and 
that further agitation should be continued until day work 
had been defined, Sunday work and eyesight considered. 

At Burton-on-Trent the South Derbyshire coalowners and 
colliers have been in dispute about higher wages for working 
with lamps. Judge Smyly, K.C., in his award this week, 
decides that men be allowed 1d. extra per ton where the 
lamp is obligatory. 

The colliery enginemen, stokers, and surface craftsmen 
of South Wales have decided at a recent meeting to act in 
co-operation with the miners in any course they take in 
opposition to the coal tax. 

The Briton Ferry Steel Works coachers have agreed to 
resume work for a fortnight, and it is expected that in the 
meantime the strike will be arranged. 

The Scottish coalowners’ representatives at the Conciliation 
Board this week expressed the opinion that no good could 
come from the shilling export duty. The coal exporters in 
Glasgow decided on Monday to urge the Chancellor to with- 
draw the tax as likely to seriously damage the trade of the 
county. But if imposed, they hoped that the miners 
throughout the country would submit to it under protest 
rather than organise a general strike. 

The South Wales Miners’ Federation met in Cardiff on 
Monday, 257 delegates being present, representing 128,130 
colliers, Mr. Abraham, M.P. (‘‘ Mabon”), in the chair. Ina 
vigorous speech he maintained that the Chancellor had 
founded the tax on two fallacies. First, that the foreigner 
would pay the tax ; secondly, he had based it upon the high 
prices of a short and inflated period. These high prices 
were chiefly due to the phenomenal activity of the steel and 
other trades ee ages Europe, also to the war. The speaker 
reviewed at length the fluctuating wages of the colliers, 
4s. 5d. to 5s. 6d. per diem for twenty years; the fact that 
for three years they were behind the Midlands; the varying 
incomes of coalowners, whose deductions included 8d. per 
ton for pitwood, and 3d. for royalties, with cost of horses’ 
fodder, out of a sale price for ten years averaging 10s. 1d. ; 
and then submitted a resolution, which was carried unani- 
mously :—‘‘ That the Miners’ Conference to-day, practically 


representing all South Wales, after hearing the result of the 
conference with the Chancellor, recommends that immediate 
steps be taken by a suspension of work as a protest against 
his action, the whole movement to be left in the hands of 
the National Conference.” 

The Nottinghamshire miners are opposed to closing the 
pits, but will abide by decision of conference. Leicestershire 
men not yet decided. Total miners of two counties 40,000. 
Taking the whole of the country up to date, 423,845 miners 
are in favour of a stoppage; Yorkshire and Derbyshire, 
opposed, 138,942; neutral, Lancashire, 80,850. 

The Federation have finally decided that in view of the 
explanation given by the Government, a general strike is not 
to take place. 

The anthracite firemen having formed their society, have 
put in an application for increased wages. They demand £7 
per month with the percentage advance, working hours to be 
— to fifty-four~per week, house coal to be supplied 

ree. 

The Forest of Dean miners are opposed to a stoppage 
which, in their opinion expressed at a meeting this week, 
would be worse than the tax itself. The Chancellcr of the 
Exchequer, in reply to a question this week, stated that the 
national proportion of the tax would be as follows :—England, 
41 per cent.; Scotland, 16 per cent.; Wales, 43 per cent. 
With regard to the nationalisation of Navy coal as broached at 
labour meetings, Mr. D. A. Thomas, M.P., states that he could 
put into the market 10,000 acres of coal, which at the present 
rate of consumption would last the Admiralty for a couple 
of centuries. This could be bought for a million sterling. 

A Sheffield tramway dispute has led this week to some 
obstruction of business. 


MOTOR VEHICLES FOR HEAVY TRAFFIC—THE 
LIVERPOOL TRIALS. 


On Monday last Mr. E. Shrapnell Smith, the hon. sec- 
retary of the Liverpool Self-propelled Traffic Association, 
read a paper before the Incorporated Chamber of Com- 
merce of Liverpool, in which he gave some particulars of 
the forthcoming trials of heavy vehicles which are to take 
place in Lancashire from June 3rd to 7th next. The 
number of entries is not large, but a considerable improve- 
ment upon the 1898 and 1899 trials. The classification 
and entries are as follows : 

Class A.—Load, 14 tons; maximum tare, 2 tons ; minimum level 
latform area, 45 square feet; minimum width of driving tires 
in.; speed, 8 miles per hour. 

Official 

No. 

A1.\Geo, F. Milnes and Co., Limited, Motor Department, 

A2.j Motoria,” 17, Balderton-street, Oxford-street, W. 

Class B.—Load, 5 tons ; maximum tare, 3 tons ; minimum level 
latform area, 75 square feet; minimum width of driving tires, 
in.; speed, 5 miles per hour. 

B1.) The Lancashire Steam Motor Company, Leyland, near 

| Preston. 

B 2. ( The Mechanical Transport Company, temporary address, 

J 165, Cromwell-road, S.W. 

Class C.—Minimum load, 5 tons; no tare limit ; minimum level 
latform area, 95 square feet ; minimum width of driving tires, 
in.; speed, 5 miles per hour. 

C1. The Thornycroft Steam Wagon Company, Limited, Chis- 

wick and Basingstoke. 

and A. Musker, Limited, Tue Brook, Liverpool. 

C4. Simpson and Bibby, Pomona Engine Works, Cornbrook, 
Manchester. 

Class D.—Minimum load, 4 tons ; no tare limit ; level platform 
area not specified ; minimum width of driving tires, 4in.; speed, 
5 miles per hour. 

D1. The Thornycroft Steam Wagon Company, Limited. 

D2. T. Coulthard and Co., Limited, Cooper-road, Preston. 

D 3. \ Mann’s Patent Steam Cart and Wagon Company, Limited, 

D4.f Canning Works, Dewsbury-road, Leeds, 

D5. Simpson and Bibby. 


The vehicles in Class A are to be propelled by internal combus- 
tion engines using deodorised naphtha, or petroleum spirit, of 
0°680 specific gravity ; the others are steam-propelled. Electricity 
is again unrepresented. The following gentlemen have agreed to 
act as judges :—Mr. Everard R. Calthrop, M. Inst. C.E.; Mr. 8. B. 
Cottrell, M. Inst. C.E.; Professor H. 8. Hele-Shaw, F.R.S., M. Inst. 
C.E.; Dr. Boverton Redwood, F.R.S.E.; Sir David Salomons, Bart., 
ery —_ M. Inst. C.E.; and Mr. Henry H. West, M. 

nst, C.E. 


THE JAPANESE FLEET consists at present of six first-class 
line-of-battle ships of from 10,500 to 15,000 tons displacement ; 
seven first-class cruisers of 10,000 tons, and six second-class and 
eight third-class cruisers. Besides the foregoing, Japan 
numerous flotillas of gunboats and torpedo boats, and twelve first- 
class destroyers, the latter forming an important and powerful 
arm of the navy. The Japanese fleet is manned by 24,000 men, 
exclusive of commanders and officers. ; 


Roya. IxsstirvuT1ioN.—The annual ting of the bers of the 
Royal Institution was held on Wednesday afternoon, May Ist, Sir 
J. Crichton-Browne in the chair. The annual report of the 
Committee of Visitors for the year 1900, testifying to the continued 
prosperity and efficient management of the Institution, was read 
and adopted, and the report om the Davy Faraday Research 
Laboratory of the Royal Institution, which accompanied it, was 
also read, Forty-seven new members were elected in 1900. 
Sixty-three lectures and nineteen evening discourses were delivered 
in 1900. The books and pamphlets presented in 1900 amounted to 
about 262 volumes, making, with 653 volumes—including periodicals 
bound—purchased by the managers, a total of 915 volumes added 
to the library in the year. Thanks were voted to the president, 
treasurer, and the honorary secretary, to the committees cf 
managers and visitors, and to the professors, for their valuable 
services to the Institution during the past year. The following 
gentlemen were unanimously elected as officers for the ensuing 
year :—President, the Duke of Northumberland ; treasurer, Sir 
James Crichton-Browne; secretary, Sir William Crookes ; managers, 
Sir Frederick Abel, Bart., Sir William de W. Abney, Sir James 
Blyth, Bart., Sir Frederick Bramwell, Bart., Dr. Thomas Buzzard, 
Viscount Gort, Dr. Donald William Charles Hood, the Right Hon. 
Lord Kelvin, Sir Francis Henry Laking, Mr. Hugh Leonard, Dr. 
Frank McClean, Mr. James Mansergh, Mr. George Matthey, Mr. 
William Hugh Spottiswoode, and the Right Hon. Sir James 
Stirling ; visitors, Sir Andrew Noel Agnew, Bart., Dr. Charles 
Edward Beevor, Mr. William Henry Bennett, Dr. Francis Elgar 
Mr. Joseph G. Gordon, Dr. James Dundas Grant, Lord Greenock 
Mr. Maures Horner, Mr. Henry Francis Makins, Sir Thomas Henry 
Sanderson, Mr. William Stevens Squire, Mr. Harold Swithinbank, 
Mr. John Jewell Vezey, Mr. Roger William Wallace, and Mr. James 
Wimshurst, 
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THE DEVELOPMENT OF THE MODE OF IGNI- 
TION IN SMALL ARMS AND ARTILLERY. 
No. I. 

Fire-arms of all kinds depend for their efficiency on the 
methods by which the explosive with which they are charged 
is ignited. We find accordingly that a recognition of this 
truth, which came rather early in the history of fire-arms, 
stimulated ingenuity; and while attention was bestowed on 
the improvement of the weapons of war with a view to 
making them more powerful, more accurate, or more 
rapid, and on the explosive with which they were loaded, the 
methods of ignition were not neglected, even in early times ; 
and of late years the apparatus employed for the purpose has 
become a complex embodiment of the results of specialised 
inventions in three principal directions. 
of ignition were purely mechanical. More recently chemistry 
came to the aid of mechanics, and of late electricity has been 
added; so that ignition in the heavier natures of ordnance, 


at all events, in the present day, depends on a combination 


of mechanics, chemistry, and electricity, to the last degree 
ingenious. 

No connected and condensed history of the progress of 
invention in this field has been published which deals with 
the subject from the earliest day to the present moment. The 
following series of articles will, we believe, be read with in- 
terest. It will be understood that they are not intended for 
the use of military or naval experts, but for the general 
reader who cares to learn something about a very special type 
of mechanism. We have to add that we are largely indebted 
to the pages of “‘The Gun and its Development,” by W. W. 
Greener, sixth edition, published by Cassell and Co., 1896, 
and to “An Illustrated History of Arms and Armour,” by 
Auguste Demmin, a translation of which book, by C. C. 
Black, was published in 1894 by G. Bell and Sons, London, 
for much of the earlier history of the subject. We have 
deemed it expedient, in order to make the series complete, to 
include drawings of various forms of comparatively recent 
rifles which are now obsolete, and of which the construction 
is, of course, well known to experts, but not, as we believe, to 
mechanical engineers in general, whom these articles are 
intended to interest. 

Fire-arms, in the proper acceptation of the word, cannot 
be traced back earlier than the fourteenth century, and 
notwithstanding the fact that they had been adopted 
throughout Europe during the reign of Henry VII., the 
Parliament of Henry VIII., fearing the disuse of the long 
bow, then considered the ‘safeguard and defence of the 
kingdom,” made most stringent regulations, and offered great 


Fig |. 


inducements to check the general falling off of archery 
practice. It may be noted that the battle of St. Albans, 
1455—Wars of the Roses—was won entirely by archers; 
indeed, the bow was not finally abolished in England till 
about 1625. It must not be forgotten that up to the four- 
teenth century so-called fire-arms were simply engines which 
threw projectiles by mechanical means. Here, then, begins 
the history of weapons projecting leaden or other bullets by 
means of an explosive agent. Hand guns came into use 
about 1446. Fig. 1 is copied from Demmin, and explains 
itself; the straight handle went under the arm of the foot 
soldier, but rested against the chest of the cavalry soldier ; 
the touch-hole was made with a small pan at the side of the 
gun, and was generally provided with a cover. 
Fig. 2 is a hand-cannon rest with German arquebusiers, 
from the designs of 
Glockenthon, of the 
- three arsenals of the 
Emperor Maximi- 
lian I. This large 
size hand cannon 
was still used, along 
with flint and wheel- 
lock arquebuses for 
many years after- 
wards. About this 
period larger can- 
nons were fired by 
means of red-hot 
iron rods, which 
method, while both 
sufficiently expedi- 
tious and sure, was dangerous on account of the lia- 
bility of guns to burst. Consequently the general practice 
—for instance, in France—was to fill the touch-hole with 
fine-grain quick-burning powder, and then lay a train 
of slow-burning powder up to it. By this means the 
gunners had time to get out of danger. It was about the 
beginning of the fifteenth century that the matchlock came 
into general use for small arms, and was an improvement 


Fig 3 


greatly needed to aileviate the difficulty so long experienced 
in firing the piece by means of slow match, which was very 
uncertain of firing, and rendered aiming very difficult. The 
matchlock—Fig. 3--consisted of a bent iron lever, the upper 


At first the means. 


part of which was split to grip a piece of burning slow match, 
The lower part was pivoted in the middle, and the priming pan 
was provided with a lid which had to be removed just 
before firing, which was accomplished, weather permitting, 
by pulling on the trigger and thus bringing the lighted 
end of the slow match in contact with the priming. But 
this means of firing required the men always to carry 
several yards of burning match. There is now in the 
Tower of London a breech-loading musket which belonged to 
Henry VIII.—Fig. 4—which, as far as its firing mechanism is 
concerned, is a matchlock of the type just referred to, but the 
loading arrange- 
ment consisted of 
a hollow cylinder 
closed at one end, 
very much like an 
ordinary breech- 
loading cartridge 
of the present day, 
but has a projec- 
tion at the side at 
the closed end, and 
a small hole just 
under it. The cy- 
linder, which was 
kept apart from the 
Fig 4. musket, was loaded 

with the charge of 
powder, and presumably the bullet also; the hinged breech 
block having been opened and thrown back, the cylin- 
der was dropped into the breech, and pushed into the 
bore ; the projection in the cylinder fitting into a slot in the 
barrel, brought the hole therein exactly in continuation of a 
hole in communication with the priming pan; the breech- 
block wasthen shut and the pan primed. One isstruck with 
the similarity of this to the Snider rifle, which was brought 
into use in our army about 1866, the methods of loading 
being practically identical, the difference being in the mode 
of igniting the charge. In the same way the cannon in the 
navy of Henry VIII. were probably, though not certainly, 
similar in construction; they were provided with hollow 
breech blochs, which were loaded with powder and wedged 
into the breech, of which principle the Armstrong gun is 
simply a mechanical refinement. 

Slow match was probably introduced at a very early date, 
and remained in use till the end of the eighteenth century. 
It was supplied as “‘ match and staff,” the staff being about 
2ft. 6in. long, and the match being wound round it, the end 
being secured by being thrust through a mortice at the 
extremity and fastened by a peg. A tub was also provided in 
which to keep the slow match when not in use. 

In order to fire a gun by means of a linstock, the apron 
over the vent was lifted; the 
pricker was then pushed down 
the vent till it pricked a hole 
in the cartridge ; powder was 
poured down the vent from a 
powder horn, and a train laid 
on the vent field towards the 
muzzle of the gun. The next 
operation was to roll the large 
end of the powder horn upon 
the priming in front of the 
vent, in order to crush the 
grains. The linstock was 
then taken in the right hand, 
the elbow raised, the match 
hanging downwards, andgiving 
it a fillip with the thumb and 
middle finger of the left hand, 
touched the priming on the 
train before the vent. A lin- 
stock is shown in Fig. 5. 

Portfires, which are paper tubes about 16in. long, and 
filled with a composition that burns at the rate of lin. 
per minute, and would burn under water, were in use till the 
middle of the nineteenth century. 

A slight improvement had certainly been made at the com- 
mencement of the nineteenth century by the invention of 
tubes, or quills filled with powder, in almost exactly the 
same manner as the modern friction tube described later, but 
without detonating composition, and having a head formed 
on them by splitting the quills for a short length and spread- 
ing out the split portion ; they formed a train down the vent, 
and thus greatly increased the certainty of fire and the 
rapidity of its communication to the charge, but still the 
method was complicated, and if the tubes were not well 


Fig 5 


Fig 6 


prepared, or had been damaged by keeping, were very 
uncertain; and, further, should the tube miss fire, it was 
necessary to wait some time to see whether there was a real 
miss-fire before it could be replaced without danger. Rain 
or sleet, by damping the priming, prevented it from taking 
fire, and at night it was difficult to apply the match properly. 
Thus the faults of the slow-match system were fully recog- 
nised, and many efforts were made to find some means 
whereby all priming would be rendered unnecessary. 

To return to small arms, the wheel lock—Fig. 6—which, 
by the way, does not appear to have played any great part in 
warfare, was invented at Nuremberg in 1517.* It consisted 
of a steel wheel roughed on the edge; this wheel protruded 
into the priming pan, which pan was provided with a sliding 
cover, a strong spring and a cock, which was fixed on the 
square end of a spindle; into the cock a piece of pyrites was 
secured. Inthe interior was a piece of chain, which, upon 


* Greener says 1515, 


winding up the wheel, wound itself round the wheel spindle 
and at its other end attached to the movable arm of a spring. 

as shown in the diagram—Fig, 7” 
which was compressed on the wind. 
ing up of the wheel. A projection 
then caught in a tooth of the whee} 
held it on the cock, and the key 
could be removed. To fire the piece 
the cock was moved towards the 
pan, upon which it was pressed by 
the spring; the trigger was then 
pulled, when the before-named pro- 
jection released the wheel, which 
was caused to revolve rapidly by the compressed spring 
bringing the rough edge of the wheel in contact with 
the pyrites, which gave off the necessary sparks to fire 
the priming. This lock frequently missed fire, as the 
pyrites, being very brittle, broke up in the pan and stopped 
the wheel; it was complicated and expensive to repair, and 
possessed the great disadvantage that the priming was ex. 
posed to the wet and wind when the priming pan was 
uncovered, which was necessary for the purpose of winding 
up the lock. In all probability these defects prevented its 


Fig 


Fig 8. 


more genera] adoption. It was used at the siege of Parma in 
1521, brought to England in 1530, and in use till the time of 
Charles il. 

Queen Elizabeth, in 1596, directed the bows of all footmen 
to be changed for muskets, and from that period portable 
fire-arms as weapons of war made marked progress. The 
Snaphaunce—Fig. 8—made its appearance about this period, 
and consisted of a piece of steel having a roughened surface 
set on a steel post, which moved on a pivot, and a cock, in 
which was fixed a flint instead of a piece of pyrites; the 
priming pan was provided with a cover, which, when it was 
required to fire the arm, was pushed on one side and the 
steel bent down over the pan; on pulling the trigger the 
cock struck the flint against the rough surface of the steel, 
and forced it back from the pan, leaving the priming exposed 
to the sparks thus generated. The Snaphaunce was so-called 
from its having been invented by a set of Dutch maranders, 
designated “ snaphans,” or poultry stealers, who, finding the 
light of the match betrayed them, and the wheel locks too 
expensive, devised the lock as described.* One can well under- 


Fig 9. 


stand that the wheel lock was much too expensive a weapon 
for this purpose on examining specimens at either the Tower 
or Woolwich, which are truly beautiful pieces of mechanism, 
and, considering the feeble appliances in those days, must 
have cost comparatively large sums to manufacture. 

The flint lock came into general use for small arms about 
1635, and had a remarkable likeness to the Snaphaunce, from 
which it only differed by the cover of the pan forming part 
of the steel, which, by the way, retained the furrows till the 
eighteenth century. The earlier specimens of flint locks, like 
all other firing devices, were ornamented in an extravagant 
and senseless manner. Fig. 9, however, shows the external 
appearance of the flint lock employed in the early part of the 
nineteenth century. 

Fig. 10 shows the lock and chambers of a flint-lock revolver 
made in the time of 
Charles I. It will be 
observed that the 
priming pan to each 
chamber is provided 
with a sliding cover, 
which was pushed 
forward by means of 
a rod attached to the 
cock, as the cock 
descended upon the 
steel. The act of cocking the revolver brings a catch pivoted at 
the bottom of the cock in contact with a ratchet tooth on the 
chambers and revolves them so as to bring another charge up 
ready for firing. The objections to the flint lock in general were 
that it did not fully protect the priming from wet, and that the 


° 
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flint failed sometimes to discharge the sparks on to the priming 
and thus caused miss-fires. The flint lock for naval guns, du? 
to Sir Charles Douglas, about 1780, was a decided improve- 
ment, but although giving greater safety, and placing the 
means of firing the gun under the immediate control of the 
gun captain — an enormous advantage — was uncertain in 
windy weather, and by no means satisfied the requirements 


* So says Greener, page 66. But Demmin, page 70, says “a cock 
pecking,” mueh more probable definition : 
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of the naval gunner. It was not till an action had been 
fought—namely, Rodney's great action, 12th April, 1782, by, 
amongst other ships, the Duke, previously commanded by 
gir Charles—that the advantages of the flint lock were recog- 
nised by the Admiralty, who then adopted it, after having 
refused to entertain the idea, Sir Charles having previously 
fitted all the guns of his ship, the Duke, with flint locks at his 
own expense. The lock is shown in Fig. 11, and was fixed to 
the vent patch. A naval lock carrying two flints was invented 
by Sir Howard Douglas, the object being to increase the 
certainty of igniting the charge. No measures, however, 
were taken to supply naval locks till 1790, when brass locks 
of a “new pattern ” were provided and used throughout the 
great war and up to 1818. . 

The discovery of a composition that could be ignited by 
friction or concussion was made about 1807 by G. Forsyth, 
a clergyman, and by its means the necessity for priming with 

owder was overcome, and was naturally looked upon as a 
most important improvement in connection with both small 
arms and gunnery. The locks were fixed to the vent field on 
the right side of the gun, so that the hammer would fall 


clear of the vent, or otherwise it would have been violently 
thrown back and injured by the rush of gas caused by the 
ignited charge, and, moreover, this necessitated the making 
of a tube bent at right angles like the letter L, one end of 
which went into the vent, and the other, filled with detonating 
composition, lay along the exterior of the gun about 2in., 
so that the hammer would strike and ignite it without going 
directly over the vent. This device even was sluggish ; it was 
therefore found necessary to devise some means by which the 
hammer, after having struck the head of the tube, should 
instantaneously draw on one side clear of the vent. After 
various trials, a lock patented by an American named 
Hiddon in 1842, and modified and improved by Colonel 
Dundas, was introduced into the Navy—Fig. 12. 

The hammer, of wrought iron, was tixed into a block or 
joint of gun-metal by means ofa pin and a slot, so made as 
to admit of a backward motion. The hammer fell upon the 
vent when the lanyard was pulled; when, being liberated 
from the larger part of the slot in which it was made to turn, 
it instantly shifted its position by the continued action of 
the lanyard, which pulled it from its first position directly 
over the vent. The weight of the hammer. was 3 1b. 5oz. 
Even this device gave some delay, as the hammer had a 
considerable space to pass over before it struck the tube, and 
required a strong and continuous pull to produce a blow 
sufficiently hard to ignite the tube and instantly withdraw 


Fig 13. 


the hammer head. This lock was superseded in 1862 by the 
friction tube. 

Returning again to small arms, Mr. Forsyth’s system 
tested at Woolwich in 1838—-be it noted thirty-one years 
after he had patented it—by firing 6000 rounds each from: 
flint lock, and the same from six percussion lock muskets. 
In all weathers the result was considerably in favour of the 
latter. The shooting with the percussion musket was more 
accurate, more rapid, and the percentage of miss-fires greatly 
reduced, being one miss only to twenty-six of the flint lock. 
In 1839, at a cost of half a million pounds, the flint lock of the 
army was altered to percussion, as externally shown in Fig. 13, 
the lock proper remaining the same. The hammer, with 
spring and pan, were removed and replaced by a smal] 
conical-shaped hammer having a hollow to fit on the nipple 
when released by the 
trigger. The nipple 
was carried on a little 
hollow pillar screwed 
into the side of the 
barrel, and communi- 
cated with the powder 
chamber. Upon the 
nipple the copper cap 
was placed ; the deto- 
nating composition 
which it contained 
Was composed of chlorate of potash, fulminate of mer- 
cury, and powdered glass. Caps for army use were pro- 
vided, with projections, in order to facilitate handling. 
Fig. 14 shows the arrangement internally of the per- 
cussion lock of the Enfield rifle, so termed owing to the 
original pattern having been adopted at Enfield in 1853, and 
not from the arm being solely made there. As a matter of 
fact, all the arms used in the Crimea, and also Indian 
Mutiny, were made either in Birmingham or London. A 
considerable number of Enfield rifles was converted to 
Sniders in 1866. Here and henceforward the cartridge con- 
tains its own means of ignition. 


Nava. AppointMENTS,—The following appointments 
have been made at the Admiralty :—Engineers: J. A. Reynolds, 
to the Collingwood ; R. W. Martell, to the Melampus, additional 
for the Skipjack ; M, C, Johnson, to the Prince George, for tempo- 
rary service; R. W. B. Andrews; A. E. Atkins, supernumerary, 
lent to Admiralty temporarily. Assistant engineers: F. 
Goodwin, to the Duke of Wellington, additional for Reserve, 
for temporary service ; J. W. Milner, to the Duke of Wellington, 
additional for the Aboukir. Artificer engineers: G. H. Williams, 
to the Revenge; C. A. Bush, to the Taken, additional for 


B 
Torpedo Boat No, 99; A. Sheriff, to the Severn. 


THE FIRST IRON 


RAILWAY BRIDGE 


. 


SPRING BEAM POWER HAMMER. 


Tx illustration below represents a spring beam power 
hammer, with regulator to enable the attendant to give a 
heavy or light blow, or to admit of varying thickness of 
material to be operated upon whilst in motion without 
iffecting the speed of the hammer. Another feature is an 
automatic catch for holding the foot lever in position, to 
snable the attendant to have his foot free whilst working. 
Che construction of the hammer, which is partly shown in 
the engraving, is as follows:—At the back of the frame is a 
crank shaft mounted in double bearings, one on each side. A 
fly-wheel with a rim break is mounted on one end of the 


crank shaft, and a friction driving plate with a groove in the | 


boss on the other end, the latter having a key groove which 
slides on a key or feather on the crank shaft, so that when the 
attendant by pressing the foot lever moves the friction plate 
to engage with a coned friction belt pulley, thereby driving the 


or 


POWER HAMMER 


crank shaft, and by connecting-rod the spring beam, the 
latter having an adjustable fulcrum in the form of an excentric 
shaft. The worm-wheel worm and hand wheel enable the 
attendant to regulate the blow. The other end of the 
spring beam is connected by a rod to a cylindrical tup slide. 
The connection with the spring beam is provided with a 
rubber cushion, and so is the anvil block, to take up vibration. 
This is an advantage where the frame is in one piece, but for 
larger hammers than 5 cwt. separate anvil blocks are preferred. 
Heavy or light-blows are given at the same rate of delivery, 
and can be instantaneously stopped, the tup always being 
clear of the anvil when not in motion. The makers are 
Carter and Wright, of Halifax, who inform us that several 
sizes are made, ranging from } cwt. to 1 ton. 


THE FIRST IRON RAILWAY BRIDGE. 


Ir is only natural that the North-Eastern Rai:way, or that 
portion of it which prior to July, 1863, comprised the 
Stockton and Darlington Railway Company, should offer 
much scope for those in quest of railway “ relics,” either 
locomotive or civil engineering. The history of the Stephen- 
son’s “No. 1 Engine” is now even known to every 
schoolboy. 

We give an illustration of an old bridge, which has during 
the past few weeks been replaced, and removed from the 
position it has occupied for acontinuous period of nearly eighty 
years. This interesting structure was built in 1823 for the 
Stockton and Darlington Railway at the western extremity 
of the original line at West Auckland, then termed St. 
Helen’s, and spans the river Gaundless, a tributary of the 
Wear. The bridge was composed entirely of cast iron, and 


was the fir-t metal railway bridge ever erected, and the only 
one of its kind. It is generally believed to have been built 
to the designs of the late George Stephenson, at this time 
the engineer of “ the first public railway ;’’ but a Mr. Storey 
is credited with its erection. : 

The bridges erected prior to the opening of the Stockton 
and Darlington Railway were either the work of millwrights 
or architects. From its early correspondence, we learn that 
the first bridge at Darlington constructed forthe company was 
the work of a Durham architect—Benoni; whilst the first 
railway “skew” bridge ever erected—that spanning the 
river Tees, at Croft Spa—is believed to have been the work 
| of a millwright. 

It was close to the spot occupied by the bridge under notice 
that on the opening of the Stockton and Darlington Railway 
the proprietors assembled, and were drawn up in carriages 
laden with coals and merchandise the Brusselton incline, a 
distance of 1960 yards in 74 minutes. To obviate the dis- 
advantages attendant upon this somewhat formidable incline, 
the construction of the Shildon Tunnel was undertaken in 
1839, and the work completed in 1842. 

From that time the bridge ceased to carry the main line 
traffic of the Stockton and Darlington Railway, and has for 
many years been utilised solely for the purposes of the mineral 
traffic in the vicinity. Consequent upon the recent develop- 
ment in the district of the coal trade, and the extension of 
some of the pits in the neighbourhood, it is found to be 
necessary to replace this old relic by a more massive and sub- 
stantial structure, one fully able to carry the heavy mineral 
engines and loads now in vogue on the North-Eastern Rail- 
way. By way of comparison, it is of interest to note that 
| No. 1 engine, to carry which this bridge was first erected, had 
|a total weight when in working order of 6} tons, and a 
| nominal horse-power of 16, whilst many of the, locomotives 
| and tenders now constructed for the North-Eastern Railway 
| exceed in the aggregate 100 tons. 
| It will be of interest to here make a passing allusion to the 


first railway suspension bridge erected. By an Act of Parlia- 

ment, dated 23rd May, 1828, sanction was obtained for a Bill 
| authorising the construction of a line between Stockton and 
| Middlesbrough, including the building of a bridge across the 
| Tees at the former town. The building of this, the first 
| railway suspension bridge, was entrusted to a Captain 
| Brown, R.N. Before, however, bringing the bridge “ into 
traffic,’ the proprietors wisely decided to have it 
thoroughly examined. In the first experiment a weight of 
18 tons was placed on the centre of the bridge, which showed 
a deflection of 9,4,in. Further experiments were made, when 
twenty-eight empty wagons were placed on the bridge, with 
engine and tender, weighing altogether 37 tons, and extend- 
ing from one end of the bridge to the other. The result was 
a depression of 2,%;in. Subsequent trials were carried out 
with equally unsatisfactory results, and the engineers 
reported “ that trade might be carried on with the bridge as it 
was by passing loaded wagons over one by one, the engine 
passing over first.” It was added that “the engine might 
return with the whole train of empty wagons connected 
closely together,” and that “‘ twenty wagons might be passed 
over in this way in about six minutes, after the man got into 
the method.” This mode of procedure was for a time 
adopted, but it was not long afterwards that a more solid 
structure came to be erected. : 


THE INSTITUTION OF Minine EncINEERS.—The thirty-fourth 
enéral meeting of the members of the Institution of Mining 
| vor nets will be held in London on Thursday, May 23rd, at 
11 a.m., and on Friday, May 24th, at 10.30 a.m., in the rooms of 
the Geological Society, Burlington House, Piccadilly, London, W. 


Tue Raitway Cius,—The May meeting of the London Centre 
was held on the 2nd inst. at the Memorial Hall, Farringdon-street, 
E.C., at 7.30 p.m. The chair was taken by Mr. A. K. Bruce, and 
after preliminary business had been disposed of, and the consuls’ 
reports, which proved very interesting, read, Mr. H. W. Bardsley 
read a paper on ‘The Smaller Railways of the United Kingdom.” 
The lecturer dealt with some twenty railways, confining himself to 
lines which run passenger trains, and took them in order, com- 
mencing on the south coast, round the east and west coasts, and 
so round to Wales. The Scotch and Irish lines were not dealt 
witb, as time would not allow. Mr, Bardsley mentioned the main 
characteristics of each line, many of which he had personally 
explored, and described the locomotives, rolling stock, and time 
service in each case. The lecture proved interesting, and a vote 
of thanks was given to Mr. Bardsley, The June meeting will be 
on — June 6th, at the Memorial Hall, and will be an open 
night, 
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MORTISING MACHINE 


T. ROBINSON AND SON, LIMITED, ROCHDALE, ENGINEERS 


MORTISING MACHINE FOR RAILWAY WAGON | 
WORK. 


The general exhibits wergof quite equal merit to those of 
former years, and though the majority had but little to do 
with engineering pure and simple, yet we feel certain that 


We eels shee = prewiiycumtrocted machine | a slight description of some of them will be of interest to our 


specially designed for mortising and boring the timbers forming | 
the under framing of railway carriages and wagons. Thetimber | 
is supported on a sliding carriage, which can be moved to 
and fro transversely by means of screws driven in either 
direction by friction gear controlled by a handle placed con- 
veniently in front of the machine. The top of the carriage | 
is fitted with turned friction rollers for carrying the timber ; 
they are connected by chain gearing, and can be revclved 
simultaneously in either direction by a hand wheel, for the | 
purpose of moving the timber longitudinally. This arrange- | 
ment of the carriage enables the timber to be easily and | 
quickly adjusted to any required position under the mortising | 
tool. 

The mortices are cut by means of a square hollow chisel | 
with an auger revolving inside it. Both are mounted on a | 
vertical slide, which is traversed up and down by means of a | 
screw driven by open and crossed belts. Adjustable stops are | 
fitted to the slide to regulate the depth of travel of the 
chisel. Two vertical boring spindles are also fitted to the 
machine. They are mounted on independent sliding brackets, 
and can be quickly moved into any position for boring by 
means of hand levers fitted with a spring-locking arrange- | 
ment, which holds them stationary in any required position 
for boring. The machine is constructed to operate on timber 
of any size up to 14in. wide by 12in. deep. It will cut 
mortices of any size up to 2in. square and 6in. deep, and bore 
holes up to 3in. diameter by 12in. deep. 


THE ROYAL SOCIETY’S CONVERSAZIONE. 


Tur annual conversazione of the Royal Society was 
held on Wednesday evening, May 8th, at Burlington 
House. The visitors were received by the new president, 
Sir William Huggins, and there was a very large assembly of 
distinguished men, including, among others, the Earl of 
Rosse, Lord Kelvin, Sir George Stokes, Sir Frederick Bram- 
well, Sir W. H. Preece, Sir Norman Lockyer, General 
Festing, Sir William Crookes, Professor Dewar, Sir Douglas 
Fox, Sir Benjamin Baker, Sir William Roberts-Austen, and 
Sir John Wolfe Barry. 

There was the usual exhibition of objects of scientific 
interest, and during the evening there were three demonstra- 
tions by means of the electric lantern. These were :—“ Life 
Zones in the White Chalk and their Significance in con- 
nection with the Evolution of Species,” by Dr. Arthur Rowe; 
‘Some Engineering Problems and their Solution,” by Mr. 
Francis Fox; and “ Kinematograph Diagrams, illustrating 
Magnetic Fields,” by Professor Silvanus P. Thompson. 


readers. To simplify matters we propose to refer to the 
exhibits in the order in which they appear in the catalogue. 
Mr. J. Mackenzie. Davidson exhibited some stereoscopic 
photographic transparencies of electrical discharges. In 
some of these a beaded appearance was visible, brought 
about by small bright dots. It is interesting to note that the 


| stereoscopic views showed that the beads were in reality zig- 


zag discharges seen end on. The meteo-parachute shown by 
Mr. Erie 8S. Bruce is intended for investigating the upper 
atmosphere. It is simply a parachute provided with record- 
ing instruments. It is hung from an automatic arrange- 
ment, by which its release can be timed so that the safe 
return to the ground of the recording instruments is ensured 
at any moment which may be determined upon before the 
ascent of the balloon. Mr. Killingworth Hedges showed 
some fulgurites, or lightning tubes, found among the sand- 
hills at Kensington, N.S.W., by Mr. F. W. Grimshaw. These 
are fused tubes or other structures produced in sand, earth, 
or in rocks by the action of lightning. Mr. J. E. Barnard and 
Dr. Allan Macfadyen had an interesting exhibit of luminous 
bacteria, the cause of the so-called phosphorescence to be seen 
at times on such objects as dead fish and meat. Their 
luminous properties are dependent on a supply of free oxygen 
and a suitable percentage of a soluble chloride in the nutritive 
medium. 

Mr. Everard im Thurn showed a curiosity in the shape of 
the only three arrow-heads of rock crystal known to have 
been found in British Guiana. These had every appearance 
of being of glass, and the workmanship bore a distinct resem- 
blance to that displayed in many flint instruments. Mr. J. 
Wimshurst produced some exceedingly interesting photo- 
graphs taken by means of the Réntgen rays. Some of these 
showed that the rays start from a point on the anode, and 
that there is nearly equal effect throughout the whole of the 
illuminated hemisphere; that the rays not only act in a 
direct line, but also fill the whole apartment and give 
photographic results on a sensitive plate facing away 
from the rays, and having thick metal boxes between it and 
them; and that the rays will enter and pass through a 
metal tube at right angles to the direct line of the rays. 

The Cambridge Scientific Instrument Company, Limited, 
had sent one of Callendar and Griffiths’ patent temperature 
indicators, which consists of*a portable galvanometer and 
Wheatstone bridge combined. It is so arranged that the 
readings are obtained by , manipulating two milled heads 
placed one above the other, and it.can read up to over 1000 
deg. Cent. The Carl Zeiss Optical Works had on view their 
stereoscopic binocular range finder. With this ingenious 
instrument the reading is taken direct from a scale within 


it, and gives the distance in metres without calculation. It jc 
however, open to the disadvantage that it cannot be used satis. 
factorily by anyone who cannot see stereoscopically, or whose 
eyes are separated by abnormal distances, 7.e., if less than 
58 mm., or if exceeding 72 mm. The instrument greatly 
resembles a telescope; it has a 4-metre base, and has 3 
range up to 3000 metres. 

Professor A. G, Greenhill showed his reflecting stereosco 
which was exhibited at the recent Paris Exhibition, and is 
a diagram and models of pulleys arranged to illustrate the 
theory of preserving the parallelism of the threads, and to 
show the loss of efficiency by friction in practical working, 
The models were constructed exactly in accordance with the 
drawings of Stevinus, of Bruges, published at the end of the 
sixteenth century. Professor C. V. Boys’ tool-grinding 
appliance deserves special mention. It is designed for attach. 
ment to an ordinary grinding head, and is intended to enable 
an unskilled workman to grind lathe and other tools to any 
desired relief and profile angles. The apparatus consists of 
an adjustable tilting platform, provided with a slot, into 
which fit projections on the underside of two movable metal 
rests, fashioned to the required angles, on which the tools to 
be ground are rested. Two carborundum wheels are employed 
—one coarse and the other fine—and the relief of the tool is 
made slightly less when the edge is finished by the fine wheel, 
In addition, any desired rake can be given to the tool by 
tilting the platform. Dr. Dawson Turner showed an 
ingenious mechanical interrupter for induction coils where 
the contact is made and broken by means of copper rollers, 
immersed in paraffin, which are parted and bes together 
by the action of acam. The apparatus is worked by a small 
electric motor, and the rollers are rotated about their axes, 
so that there is very little sign of burning. A current up to 
25 ampéres can be broken. 

The Cambridge Observatory showed a machine for measur- 
ing the rectangular co-ordinates of star images on astronomical 
photographs, and Sir J. Norman Lockyer, the Rev. W. 
Sidgreaves, and Mr. Frank McClean, all exhibited interesting 
series of photographic spectra of the new star in Perseus, 
Sir W. Roberts-Austen showed masses of chromium, 
magnesium, ferro-titanium, and cobalt, that of chromium 
being the largest known mass in the world. Mr. G. Abbott 
had a number of most interesting specimens of magnesian 
limestone formations—believed to be only concretionary and 
inorganic—but bearing striking resemblance to corals. 
Various stages of growth of these specimens were shown, by 
means of which it was seen that the structures were of the 
most curious character. Lastly the telegraphone, to which 
we have recently alluded, was shown at work. There were a 
number of other exhibits, many of them possessing consider- 
able attraction, but we have been forced to confine ourselves to 
those which we deemed would be of the greatest interest to 
our readers. 


AN ELECTRIC RIVETER. 


Execrric tools have been increasing in number and 
design for some years now. One of the first portable electric 
tools was the motor-driven drill. One form, Rowan's, was 
arranged with electro-magnets to adhere to any iron work, 
such as a ship’s hull. From a drilling and shearing machine 
to a riveter seems a natural step until the question is 
examined a little more closely. Then it will be realised that 
a motor is not well adapted for giving a great force through a 
small distance without some further invention. The Kodolitsch 
—see below—electrical riveter is an ingenious solution of the 
difficulty. The motor does not act directly on the screw, but on 
a sort of fly-wheel, so that the apparatus works on the prin- 
ciple of the fly press. The motor is arranged in the lower 
part of the cup to the right of the machine, It is mounted 
vertically, concentrically with the vertical screw. It runs on 
a ball-bearing thrust-block with four ball races, capable of 
taking a thrust of 20 tons or more without even running 
stiff. The upper piece of the cup-shaped arrangement to the 
right is the fly-wheel. Just below it there is a piece with two 


ELECTRIC RIVETER 


slip rings, clearly shown in the illustration. This is a 
magnetic clutch, and it is in one with the armature. Between 
the clutch and the fly-wheel there is another ball thrust- 
block. The fly-wheel is supported on flexible plates, so that 
when the clutch is magnetised it comes down a little till the 
two are in hard frictional contact. The plates communicate 
turning motion without any spring. 

The action is simple. The motor runs at full speed. To 
put in a rivet the operator excites the clutch; this makes the 
fly-wheel rotate rapidly, and runs the nut up the screw. As 
soon as the cup touches the rivet the clutch excitation 15 
automatically broken, and the kinetic energy of the fly-wheel 
alone gives the squeeze. There is thus no great strain put on 
the motor, and as it never stops, it is not short-circuited, and 
gets no excesssive current. “The lever sets itself by weight to 
the open position ready for the next rivet. This machine 
handles rivets up to an inch in diameter, and it will put in 
twenty three-quarter rivets a minute. It gives a pressure of 
about forty tons, though it is a.comparatively small and 
portable machine.- It has great-advantages over the ordinary 
portable hydraulic riveter. It is more portable, and as 
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modern ship and boiler yards have electrical power available, 
it is easier to feed. In a hydraulic riveter the squeeze is 
really largely due to the kinetic energy of the accumulator 
ram and weight, so the pliable pipe has to be able to stand 
very high momentary pressures. This gives rise to some 
trouble in the water connections. Water connections also 
freeze inconveniently, The Kodolitsch riveter is made by 
the Vereinigte Electricitils-Actien-Gesellschaft of Vienna. 


THE “KNOCKABOUT” ACETYLENE LAMP. 


For portable outdoor use acetylene gas lends itself admirably 
for illuminating purposes. A handy form of lamp, with self- 
contained generator, is shown in the illustration. It has been 
specially designed on strong lines, so as to be suitable for under- 
ground work, plate-laying, machinery erection, and similar 
purposes. With a 10in. globe this lamp gives"about 36 candle- 
power; aud 1b. of carbide will last about five hours. The 


ACETYLENE LAMP 


generator is constructed to produce just as much gas as is 
required by the burners and no more, so that pressure cannot 
accumulate—a source of danger. The burners are con- 
structed to overcome one of the greatest difficulties hitherto 
found in acetylene lighting, viz., the choking up of the 
burner orifices. Any dust, lime, or carbon deposit is easily 
removed by screwing up the button A, which passes a wire B 


ACETYLENE BURNER 


through the tip C. The arms of the burner being made of 
soft metal, if they get warped, and so distort the flame, 
can be readily twisted into their proper position again by the 
fingers without extinguishing the light. The internal parts 
of the generator are easy of access. The makers are the 
Phés Acetylene Gas Syndicate, Limited, Shacklewell-lane, 
Hackney, London, N.E. 


THE RusstaN State Rawways 1900,—'The total receipts of 
the Russian State Railways in 1900 amounted to 366,083,150 
roubles, against. 345,416,980 roubles in 1899, or an increase of 
20,666,170 roubles. The total length of these railways in 1899 was 
26,546 versts, and 26,703 in 1900 ; thus the — per verst were 
13,542 roubles in 1899, and 13,821 roubles in 1900. During 1900 
the Russian State Railways carried 63,135,852 passengers and 
5,038,802,000 poods of freight; in 1899 these figures were 
61,998,980 passengers and 4,648,245,000 poods. The Riga-Orel 
line shows the greatest receipts for 1900, for they were 15,471 
roubles per verst, compared with 13,128 roubles in 1899, or an 
increase of 17°8 per cent. The greatest loss was on the Perm 
Railway, for its receipts amount to 4674 roubles per verst, against 
6770 roubles in 1899, and this represents a loss of 31 per cent. 


TENDERS INvITED,—The Secretary of State for Foreign Affairs 
has received a despatch from his Majesty’s Ambassador at Madrid 
stating that tenders are invited by the Spanish Postal and Tele- 
graph Department, to be received not later than June Ist, for the 
supply of 30,000 zinc cylinders for the service of the Government 
telegraph stations, Such particulars as have been received may 
be examined on personal application at the Commercial Depart- 
ment of the Foreign-office any day between the hours of 11 a.m. 
and 5 p.m.—The Foreign Secretary has also received a despatch 
from his Majesty’s Consul.General at Rio de Janeiro, stating that 
tenders are invited by the Brazilian Government, to be received 
not later than July 8th, for the supply of electrical machinery for 
the hoisting and transporting of locomotives at the Engenho de 
Dentro works, Such particulars as have been received may be 
examined on personal application at the Commercial Department 
of the Foreign-office any day between the hours of 11 a.m. and 
5 p.m.—The Secretary of State for Foreign Affairs has received a 
despatch from his Majesty’s Consul-General at Christiania, stating 
that tenders are invited. by the Norwegian Railways Adminis- 
tration, to be received not later than May 18th, for the supply of 
4800 barrels of Portland cement. Tenders in sealed envelopes, 
marked “ Portland Cement, 1901,” should be addressed to Styrelsens 
Expeditionskontor, Statsbanerne, Christiania,-where conditions of 
tender and specifications may be inspected. 


ENCLOSED MOTOR. 


AMONG a wide range of machines, ranging from station 
generators to printing telegraphs, Messrs. Eggers make a con- 
venient form of enclosed motor, which we illustrate below. 
This is an enclosed direct-current motor for use in all sorts 
of places where no particular care will be given to it. In 
ordinary motors a switch ané starting resistances are supplied 
as a separate affair, and are fixed up to the nearest wall or 
standard in an awkward way. In this motor a sort of box is 
attached containing the controlling resistances with the 
switch on the lid. Contacts are made between the switch 
and the resistances by closing the box. The resistances and 


ENCLOSED MOTOR 


all the contacts are thus closed in out of the way of damage 
and dirt, and the whole forms avery compact machine. The 
resistance box can be attached to a wall, or put in any con- 
venient place within reach of the attendant who works the 
motor. 


LETTERS TO THE EDITOR. 


THE GRAPHICS OF THE GYROSCOPE, 


S1r,—Such answers as desired can be given to the questions pro- 
pounded by Mr. Hamber Wilson in your issue of the 3rd instant 
only by, directly or indirectly, admitting that universal gravitation 
—of which that of the earth is, of course, a component—resists all 
impressed motion. 

‘o lift a stone by means of a string, the string which would 
suffice to lift a light stone must be increased in strength in pro- 
portion as the weight of the stone is increased, because each 
particle of the stone resists the effort made to lift it. And also 
a string which would suffice to lift a stone slowly must be increased 
in strength in proportion as the square of the velocity with which 
it is desired to lift the stone is ingreased ; because the resistance 
increases as the square of the velocity of motion. Whether im- 
pressed motion have to be added to, or deducted from, or be 
merely transverse to the normal fall caused by gravity, the resist- 
ance to it is the same. 

In the diagrams give by Mr. Wilson the arrow F represents 
the normal action of gravity ; and the resisting action of gravity, 
which opposes the motion of rotation, is acting with that normal 
force on the right-hand half of the disc in Fig. 2, and against it on 
the other half; so that there is a rotation excess of the downward 
action of gravity on the right hand, and of the upward action on 
the left-hand side; and if the aggregate of the actions upwards and 
downwards are in equilibrium, as they must be for the axis B in 
Fig. 1 to keep horizontal, then those equal vertical forces are not 
directly opposed to each other but parallel, as shown by the arrows 
g and « in the accompanying diagram, Fig. :. The action of 
those forces gives a twist backwards against the rotation of the 
disc, which makes it revolve backwards against the rotation of the 
axis B—Fig. 1—or what would be the rotation of that axis if it 
were firmly connected to the dise as the peg of an ordinary top is 
to the top. 

The accompanying Pg. y shows in plan the axis CB of Mr. 
Wilson’s Fig. 1, to show how the excess of centrifugal force on the 
side a—Fig. : —revolves the disc round the stand by endeavouring 
to hold the particles on the side « in their respective planes, whilst 
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the lesser forces on the side g allow corresponding opposite 
particles to fall from the same planes. The excess of centrifugal 
force, shown in Fig. z, in the line a over that in the line g, gives 
the twist shown by the arrows a and gin Fig. y. Those arrows 
point in the directions of Mr. Wilson’s arrows K K respectively, but 
are 90 deg. from his. 

In the combined motion of rotation and revolution, the velocity 
of the lower half of the disc is greater than that of the upper half, 
and creates a new action of forces precisely similar to those above 
described, but 90 deg. from their primary counterparts respectively ; 
and if the revolution round C is sufficiently rapid: the irregularity 
of the counterparts of the forces a and g gives exactly the action 
of forces shown by Mr. Wilson’s arrows K K in his Fig. 1. But 
the disc is supported before those forces are brought into action ; 


and though they strengthen the 4 ge the special part they 
play is to lift the dise so as to bring the axis CB into a vertical 
position and the disc itself into a horizontal position, exactly as 
the axis of an ordinary spinning-top is lifted from an inclined to a 
vertical position. 

It is because the two forces H H, which Mr. Wilson seeks to find 
to balance gravity, do not exist that the disc revolves. The equiva- 
lent of the two forces H H can be applied by extending the axis B 
beyond the stand D, and putting on it a counterweight to the 
disc ; but then the normal action of gravity is balanced, and the 
disc rotates on the axis B without any tendency to revolve round 
the stand D. W. LEIGHTON JORDAN. 

Thatched House Club, 

St. James’s-street, May 6th. 


THE ASSUAN DAM. 


Sir,— I have just returned from the Assuan dam, and seen the 
last length of foundation of the whole 2000 m. Mr, Fitz- 
maurice is satisfied with the quality of the rock, and the work of 
construction has begun on the last reach. We can say now that 
satisfactory bed rock has been found everywhere at not more than 
12 m. below the zero of the Assuin gauge. The dam was designed 
by me on the supposition that this would be so. The matter, how- 
eve~ does not end here. In making the dam calculations I allowed 
for . weight of 2200 kilos. per cubic metre of masonry, as the dam 
was specified to be built with granite laid in hydraulic mortar. 
The dam, however, has actually been built with granite laid in 
mortar of cement and heavy quartz sand. The actual weight of 
the masonry is between 2370 and 2390 kilos. per cubic metre 
according to Mr. Fitzmaurice. The design allowed fora theoretical 
depth of water of 22 m. above the zero of the Assuan gauge, but 
the real depth was 25 m. 

Taking the facts as they actually exist, 1 have gone through the 
calculations again, and find that the dam as construc with 
masonry weighing over 2350 kilos. per cubic metre, if raised 4 m. 
could safely hold up water to a height of 28m. above the Assuan 
gauge zero. If this were done the Assuan reservoir would contain 
2000 millions of cubic metres of water instead of 1000 millions. 
The extra cost of the work would be under £250,000. The value 
of the extra 1000 millions of cubic metres of water to Egypt would 

£9,000,000, as 300,000 acres of basin land would be trans- 
formed into perennially irrigated land and be raised in value from 
£30 per acre to £60 per acre. If, now, the Egyptian Government 
is desirous of making a present of £9,000,000 to the country it 
has only to order Mr. Fitzmaurice to raise the dam by 4m., the 
upper lock sill by 4m., the second sill by 2°75m., and the 
third site by 1°25 m., and the transformation will take 
place. Political, international, and sentimental considerations 
are always stepping in to injure and hurt Egypt, but surely 
in this case common sense will be allowed to prevail and 
prevent sentiment from snatching so much wealth away 
from the country. As Phile temple is to be put for six 
months per annum under from 1 m. to 3m. of water, it might just 
as well be put from 7 m. to 10m, under water. 

Cairo, April 28th. W. WILLCocKs. 


PATENTS WITHOUT PATENT AGENTS. 


Sir,—I have read ‘ Patentee’s” letter in reference to “‘ Patents 
without Patent Agents,” and though I as an inventor and patentee 
fully sympathise with him in his difficulty, I must say that my 
experience with the Patent-office—which has extended over some 
fifteen years, as may be seen on investigation—does not at all bear 
out the tone of his letter. I have filed some dozen or more specifi- 
cations for provisional protection for myself and personal friends, 
and also several specifications for complete protection, without any 
trouble ; excepting by being compelled strictly to adhere to rules 
laid down, I have been able to see them all through in order. 
Allowably presuming on my successes, I hope ‘‘ Patentee” will bear 
with me when I suggest that the ‘faculty of description” is not 
possessed by every, otherwise clever, inventor. I know gentle- 
men, clever engineers, &c., who could not properly describe in 
writing their own conceptions, and their several attempts have 
been ridiculous ; others—not half so clever, perhaps—can, with a 
judicious use of pen and ink, bring their conceptions clearly before 
the mind of the reader. 

Far be it from me to suggest any want of ability on the part of 
‘* Patentee,” but I submit there must have been some specific 
reason why our worthy and most obliging Government Patent- 
office would not accept ‘‘ Patentee’s ” specification. 

In closing, Sir, I do not think I should be meting out justice to 
that much-abused department were I not to protest against 
‘<Patentee’s” sly suggestion of “‘truckling” with patent agents. Let 
us be fair in our criticisms of national departments, and do not Jet 
us sweep the ground with our Patent-office officials—unless we have 
a cause—or they may be turned out of office, and some of us may 
be asked to fill it, and then there would be trouble. 

Erith, May 4th. J. T. TOWLSON, 


Si1r,—Noting “‘Patentee’s” letter in your issue of the 3rd inst , { 
would like to say that I have had to do with the taking out of 
patents unassisted by agents, and have never had any difficulty 
with the authorities. A specification may be returned from being 
over written as well as from insufficiency of explanation. Every 
one has not the happy way of beifg able to write just what is 
required, neither more nor less. There is no reason why anyone 
capable of drawing up a clear specification should not be his own 
agent ; but it is always best, I think, to employ one, as in the event 
of litigation your company cannot hold you responsible if a flaw is 
found in the wording. 

I have used the British Patent-oftice and library a good deal, and 
think the arrangements very good as far as they go, although more 
facilities might perhaps be afforded. ; 

Paris, April 7th. R, M. 0. 


Str,—If your correspondent ‘‘ Patentee” was not able to express 
himself better and more grammatically in drawing up a specifica- 
tion than he has done in writing to you, Sir, last week, [am not 
surprised that his specification was rejected. Further, why did he 
send his papers to Somerset House instead of to the Great Seal 
Patent-office, Southampton-buildings? Somerset House has no 
more to do with patents than the Dean of St. Paul’s. 

I have taken out many patents, and have had no trouble of any 
kind ; and I have to express my thanks for valuable assistance 
given me by the Patent-office officials. 


May 7th. OLD PATENTEE, 


A LarGe dock has been constructed by the Baltimore 
and Ohio Railroad at Curtis Bay, near Baltimore, for .he exporta- 
tion of coal. It is 800ft. long, 45ft. high, and 60ft. wide. The 
cars, when loaded, run on to an approach of about 1000ft. in 
length, with a rising grade towards the dock of 2per cent. When 
they arrive at the top they pass over a scale which automatically 
weighs them. After they have been weighed they pass on to the 
unloading pockets, ending in spouts which lead to the vessel’s 
hatchways. The bottoms of the cars are then let down and the 
coal shoots into the ship’s hold. It usually takes about five to six 
minutes to put 250 tons of coal into a ship. After the cars are un- 
loaded they run by their own momentum to the switch at the.end 
of the dock, where they pass on to the return track, again weighed, 
and sent down another incline to the yard. 
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SELF-PROPELLING STEAM FIRE ENGINE 


“Tre 


MOTOR STEAM FIRE ENGINE. 


THE steam fire engine belonging to the Norwich Union 
Fire Insurance Company, and stationed at Worcester, has 
been recently converted from a horse-drawn engine into a 
self-propeller by Mr. Chas. T. Crowden, of Leamington. 
The conversion was effected whilst the engine was kept in 
service, and it attended several fires whilst the work was in 
progress. The original road wheels were far too light for 
motor purpose, and a new set of wheels was constructed 
under Mr. Crowden’s patents, by which the spokes are set 
back at the hub, hereby ensuring safety against the great 
lateral strains to which motor wheels are subjected. The 
hind or driving wheels are fitted with star wheels and 
sprockets. A motion-frame for carrying the crank shaft. 
Differential shaft and gearing was hung to the main frame, 
in front of the brake shaft by two special brackets and fixed 
by two bolts, these bolt holes being practically the only 
fresh holes made in the existing frame. The motion frame 
is attached to and can be removed from these brackets when 
required. Each end of the differential shaft is fitted with a 
sprocket pinion and connected up to the hind wheels by 
means of a pitch driving chain, which is adjusted by 
two setting up radial stays. To this frame is attached 
a double-cylinder engine fitted with link motion, driving the 
double-throw crank shaft, to one end of which is fitted a 
pinion driving the differential gear shaft to the ratio of 
5'1tol. Steam is taken to the propelling engine from the 
main steam pipe feeding the fire engine, and the exhaust is 
taken into the existing fire engine exhaust pipe; these pipes 
were made in sucha form as to allow for a certain amount 
of spring when adjustments were made to the chains as the 
engine and motion frame move forward. The old hose-box 
was removed and a water tank substituted having a seat and 
footboard for three men to sit abreast, and a fireman sitting 
on the top of the water tank with footboards as before. The 
centre man or driver has full control and manipulation of 
the engine from his seat. An extra screw brake is provided 
as an emergency brake; it can be operated from behind by 
the stoker, the coal bunkers have been altered to give a 
larger capacity, and a seat is fitted for the stoker for firing en 
route. The boiler is provided with a detachable ashpan for 
preventing the hot cinders falling upon the road. The 
original forecarriage is used, a channel steel sector being 
fitted to the splinter bar by two stanchions, and a chain 
pinion attached to the vertical shaft gearing into a length 
of pitch chain fixed in the channel to serve the pur- 
pose of a rack, Should the motor part of the engine 
become disabled the motor engine and gearing can be 
easily removed by withdrawing a few bolts, and the engine 
used as a horse-drawn engine. The boiler, when the motor 
engines were used, was originally fed by an injector which 
was not altogether satisfactory, and a feed pump is now being 
attached, worked from the countershaft, also a_ special 
apparatus for filling the water tank from the river or roadside 
streams and other sources. The motor engine has proved itself 
very satisfactory up tothe present, and will run on the level road 
at a speed of about 12 miles an hour, and will climb all the hills 
that have been met with up to the present, some grades of 
which in this district are very severe. It is stated that a very 
great saving will be effected by its use in Worcester, the 
horsing of the engine previously costing a guinea a mile, and 
the work being so severe that no one cared about lending 
their horses for the fire engine, which weighed about three tons 
when loaded with all its appliances and firemen. Often 
thirty to fifty minutes have been wasted in getting horses, 
which, when an alarm of fire was given, were at work at their 
daily duties. A considerable amount of time was also lost in 
finding the proper harness for them; the horsing of steam 
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fire engines in country districts is a very difficult question. ; drain out of it. This movement is brought about by means 
The motor after lighting the fire can be got away in about | of the hand wheel, which moves a sliding piece attached to 
five minutes under its own steam. The speed of the motor} the end of the shaft up and down. On the other end of the 
is about twelve to fourteen miles an hour. Mr. Crowden | shaft is fitted a spider, to which the barrel is attached, and 
believes this to be the first practical steam motor fire engine | the barrel itself, near its upper end, carries four split lugs, 
yet constructed in this country in which separate propelling | by means of which the screen or riddle can be fastened. 
engines are fitted with expansion and reversing gear wholly | Any shape of barrel, in wood or iron, can be used to suit 
controlled from the driver’s seat. Some have been made with | the work to be done, and the sieve is made with a hole to 
engines used for pumping as well as for propelling, but with- | admit of a wooden pipe. - It is further claimed that, as all 
out differential gear, and driving one wheel only. They are not | the operations can be seen in progress, no time is wasted, as 
capable of being reversed, which is necessary, as the fore is frequently the case when the work cannot be inspected, 
wheels on the motor cannot be made to full lock, so that in | and that the saving in labour is great. 

order to manipulate the engine reversing gear is, necessary, 
and again for saving steam by notching up the expansion | 


FRANCQ FIRELESS LOCOMOTIVES IN 
BATAVIA. 


A NEW SHAKING BARREL. | Tux Société des Tramways de Batavia—in the Dutch Indies 
| —-have used since 1883 the Francq fireless locomotives on a 


THe accompanying illustration shows a new form of shaking | line 12 kiloms. long, with easy gradients. The company has 
twenty-seven of the Francq locomotives, of which eighteen 


are normally in service; each train consists of four carriages, 
with places for 150 passengers. In the year 1899-00 this 
service carried 5,020,155 passengers, or a daily average of 


barrel, which is being made, in accordance with Goodmans | 
patent, by Messrs. Hollings and Guest, of Birmingham. 
The chief advantage claimed for this barrel is that it can be 


so inverted that the articles in it can be washed, drained, and © 
13,754. Of these, 7:2 were first-class passengers, 31°2 per 
| cent. second-class, and 61°6 per cent.—natives—were third- 


| class. To carry these passengers there were 112,998 trains, 
; ranning 770,912 train kiloms. The financial results were as 
follows :— 
Receipts. 
Gross... 703,500-000 . 344,000-000 
1,927 -000 940- 
Per passenger .. .. 0-126 0-069 
6-210 3-049 
Perkilom. .. .. ..  56,000-000 27,300-000 
Per kilo. pertrain .. 0-920 0-445 
Per kilo. per carriage 0-325 0-158 


| expense acounts show that the stationary boilers serving to 

charge the locomotives consumed 3,144,050 kilos. of Laidlay 
| Australian coal, costing 34°95f. per ton at the boiler-house. 
| The average consumption of fuel per kilom. per train was 
| 3°95 kilos. If to these first expenses are added the cost of 
| lubricating and of light and heavy maintenance, the expenses 
| for traction do not exceed 0°2625f. per kilom. per train, of 
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ADJUSTABLE SHAKING BARREL 


riddled without removing the work. The apparatus needs 
but little description, as the photograph is practically self- 
explanatory. Fast and loose pulleys are fitted to a shaft 
having keyed on it a bevel Wheel gearing with another 
bevel wheel mounted on the shaft to which the barrel is 
attached. This shaft is provided with trunnions carried in 
bearings in the frame of the machine, and can be moved 
through an angle sufficient to allow of the barrel being 
moved from a position in which nothing can escape from it, 
to such a position that all liquid and light particles may 


which sum the fuel is only0°149f. This is said to indicate a 
high efficiency for the Francq system. 

The strength of the engines is shown from the fact that 
the twenty-seven locomotives have already run 11,312,125 
kiloms., of which 796,380 were run during the year 1899-00. 


PROPOSED THE SWEDISH 
A 


Tue Director of Naval Construction, Herr H. Lillichédk, of 
the Royal Swedish Navy, writes to us with reference to the 
proposed cruiser for the Swedish Navy which we recently 
illustrated and described on page 403. He wishes us to state 
that neither the illustration nor the description has emanated 
from official quarters. This, of course, we are quite ready to 
do ; and, there being no occasion for secrecy in the matter, we 
may state that both were based upon plans and particulars in 
an advance copy of the new 1901 edition of “ All the World’s 
Fighting Ships,” page 300, which was placed at the disposal 
of one of our regular contributors, 
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THE PROPORTIONS OF CYLINDERS FOR 
MULTIPLE EXPANSION ENGINES.* 


By Mr, ALFRED HANSSEN, Assoc. M. Inst. C.E., M.C.M.E.S. 


Iv designing multiple expansion engines, engineers not only seek 
to secure the highest possible economy of steam, but also that the 
power of the engine shall be equally distributed between the various 
steam cylinders. This latter consideration is more especially 
of importance in engines where each cylinder works a separate 
crank and where the load is constant. Steam economy, however, 
depends upon a number of factors, and where other conditions 
are unfavourable the correct design of the cylinders and valve gear 
cannot make an engine econothical. 

The author has on several occasions tested engines where the 
cylinders and valve gears were well designed, and where, never- 
theless, the steam consumption was much higher than expected. 
The chief cause of this is the presence of water in the cylinder 
during steam admission and exhaust ; this may be due to three 
causes:—(1) Priming of the boilers; (2) radiation of heat from 
the steam-heated surfaces of the pipes and cylinders ; (3) defective 
drainage of the steam cylinders. 

The first of these causes does not often occur with well-designed 
boilers, and is outside the scope of this paper. The second cause 
is far more common than is generally expected, owing, no doubt, 
chiefly to ignorance of the great loss of heat caused by radiation. 
At the Flensburg Waterworks the author was from 1881-1882 in 
charge of a pair of horizontal condensing pumping engines of 
25 indicated horse-power, with automatic expansion gear. These 
engines had their heating surfaces covered with lin. of Leroy’s 
composition, and the steam cylinders in addition lagged with wood 
lagging, but when tested for economy after six months’ working 
they used 67°32 1b. of steam per indicated horse-power per hour. 
A number of experiments were made in order to reduce this steam 
consumption, but the only real remedy found was to increase the 
thickness of insulating material. This was done cheaply by utilis- 
ing a large quantity of hemp yarn left from the pipe-laying, and 
one of the stokers—a former sailor—wound it neatly round all 
pipes till it was flush with the flanges, and plaited thick mats to tie 
round the flanges. All steam-heated surfaces were thus covered 
with about 3in. of insulating material, and the steam consumption 
was reduced to 34°6 lb. of steam per indicated horse-power per 
hour, or nearly 49 per cent. 

In a paper read before the American Society of Mechanical 
Engineers by Mr. John A. Laird on a test of two 10 million gallon 

pumping engines, which worked with 11°65 lb. of feed-water per 
indicated horse-power per hour, it is stated that all steam-heated 
surfaces were covered with Zin. of magnesia and 2in. of hair felt. 
The engines at the generating station of the Central London itail- 
way are built by the same firm that supplied the above-mentioned 
pumping engines—the E. P. Allis Company, and the author was 
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much struck by seeing each steam cylinder embedded in a large 
square box filled with silicate cotton, so that the cylinders are sur- 
rounded with nearly a foot thickness of non-conducting material. 
The author has no doubt that the high economy of these engines 
is toa great extent due to their perfect heat insulation. 

With regard to cylinder drainage, it has been pointed out by 
Professor Perry that steam of 100 lb. per square inch condensed in 
the steam cylinder and drained off before it has time to re- 
evaporate will impart 1054 thermal units per pound of steam to the 
cylinder walls, but if this water is re-evaporated during the exhaust 
stroke at a temperature of 142 deg. Fah. only 60 thermal units 
will be imparted to the cylinder walls. Water of 300 deg. Fah. is 
rapidly changed into steam when the pressure is removed, and a 
partial vacuum is substituted. Mr. Willans stated in reply to the 
discussion on non-condensing steam engine trials that he found the 
initial condensation greatly reduced when the top cover of the 
pistons in his engine was hollowed, so that the water could drain 
readily to the central valve opening during exhaust. 

If dry steam is expanded without gaining or losing heat from the 
psp walls the maximum amount of work can be obtained with 

e least expenditure of heat. The volume of steam in this case does 
not, as in isothermal expansion, increase inversely as the pressure, 
but it increases very nearly inversely as the 0° 88th power of the pres- 
sure, If the steam is superheated it behaves more nearly as a 
perfect gas, and expands nearly inversely as the 0°75th power of 
the pressure. If sufficient heat to prevent liquefaction is imparted 
to the steam during expansion it follows very nearly a hyperbolic 
curve, expanding inversely as the 0°94th power of the pressure. 
These three expansion curves are shown on Plate 4, where the 
initial temperature of the superheated steam is taken so high that 
it will remain superheated to the point of release. If steam could 
be used at this temperature a very high thermal efficiency could be 
obtained from the steam ——~ but unfortunately there are 
practical reasons for limiting the initial temperature in the steam 
cylinder to 200 deg.—800 deg. Fah. above the temperature of 
saturation. Fig. 2 shows the temperature required for fully 
superheated steam. As it rises to 1215°3 deg. Fah. for a pressure 
of 300 lb. per square inch, we must at once admit that although 
gas engines work with temperatures of 3000 deg. Fah., steam 
engines cannot at present be worked with more than 700 deg. Fah., 
and even this temperature requires special precautions to avoid 
overheating and distortion of the polished surfaces of the valves 


and cylinders, 

In large engines with high piston speed it is comparatively eas 
to get a near approximation to the adiabatic expansion curve both 
for saturated and superheated steam, but the greatest care is 
needed for smaller size engines, as the proportion of surface to 
volume increases rapidly as the size of the engine decreases. It 
has been stated recently on good authority that with steam pres- 
sure of 150 Ib. per square inch and coal at £1 per ton, each square 
foot of uncovered steam heated surface causes a loss of 9s. 6d. per 
year. If, therefore, a steam user spends 9s. 6d. per square foot in 
thoroughly covering every portion of steam heated surface, he has 


* Read before the Civil and Mechanical Engineers’ Society, April 4th, 1901. 


made an investment that brings him an interest of 100 per cent. 
per annum, or, in other words, he will save the cost of the 
insulating material in a single year. The same statement holds 
good for the best possible arrangements for draining water from 
the pipes and cylinders of the engine. 

Having, therefore, decided to get adiabatic expansion, the next 
+ ape is how many expansions can be used for any pressure. 

he author has prepared Diagram No. 1, showing the number of 
expansions 


0°83 
( Pa ) 
pr 
for saturated steam, and 
pr 


for superheated steam. The formule relating to superheated 
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steam are based upon the important communication by Professor 
Zeuner to the Association of German Engineers in 1866, those 
relating to saturated steam are according to the investigations 
of the well-known Professor Rintgen of X-ray fame. 

Pa 


9°88 
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steam during admission, and p, the pressure at release, corre- 
sponds very closely with the more exact but somewhat complex 
formula used by Mr. Willans in his paper on ‘Steam Engine 


The formula N = ( where ja is the pressure of 


Trials” Min. Proc. Inst. C.E, vol. cxiv., Session 1892 — 93, 
Part IV. 
(10g. + 
N= 
Ts 
where 


T, is the absolute temperature of steam available. 
T, is the absolute temperature of the steam at the termination 
of expansion. 

V, is the volume in cubic feet of 1 1b. of steam at T,. 

V, is the volume in cubic feet of 1 lb. of steam at T). 

L, is the latent heat of 1 lb. of steam at T, (170 deg. Fah.). 

L, is the latent heat of 1 lb. of steam at T,. 
For this paper the pressure p« at release is taken at 6 lb. per 
square inch absolute, »- the pressure during exhaust is taken 
as 2lb. per square inch absolute, which are very nearly the same 
as those proposed by Mr. Willans in his above-mentioned paper. 
The formula given by the author on Plate 1 is easily applied for 
any desired end pressure. 
e mean pressure of steam corresponding to these ratios of 
expansion is shown on Fig. 3 for saturated and for fully super- 
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heated steam. The theoretical mean pressure p» for the whole 
range of expansion is given by the exponential formula, 


k 


Pm = —, X ee [1- Pr | + Pr Pe; 

i-1"N 

where i = > = ratio of specific heat at constant pressure to 
v 


that at constant volume ; N = numberof expansions; pa, Pr, Pe, = 
the absolute pressures in pounds per square inch at admission, 
release, and exhaust respectively ; & for superheated steam is 
taken at 1°333, and for saturated steam at 1°136. To calculate 
Pm for partly superheated steam is a somewhat difficult problem, 
as the superheated expansion curve gradually merges into the 
saturated steam curve, and ‘ changes its value in a manner not 
yet thoroughly investigated. 

The author therefore when dealing with superheated steam of 
any other temperature fu; finds the initial volume from Zeuner’s 
formula :— 

k-1 


pr=BT-Cxp 


of Roentgen’s ‘‘ Principles of Thermodynamics,” second edition 
page 526, 
For English measures and temperatures, when 
p = pressure of steam per square foot. 
+ = volume of 1 lb. of steam at the pressure p. 
k = 1°333. 
Tus = absolute temperature of superbeated steam. 
pr= 92°74 Tas — 949°9 vp 
For the extreme case where 
» = 300 lb. per square inch = 432,000 lb. per square foot. 
hr = 1215°3 deg. Fah. + 459°4 deg. = 16747 deg. absolute. 
92°74 x 1674°7 — 949°92 402,000 
432,UU0 
142,616 
= a9z,u0 = 3°301 cubic feet. 


The exponential curve given on Plates 1 and 4 with N = 18°803 


and «, = 64°14 cubic feet for 1 lb. of steam at a pressure of 
6 lb. per square inch gives 
64°14 
‘« = T$-e08 = 3°252 cubic feet ; 


a lower temperatures, however, the agreement is very much 
closer. 

Having found the initial volume of the superheated steam, the 
two curves are plotted separately until they intersect one another. 
The upper part of the diagram is formed by the adiabatic curve 
for superheated steam, and the lower part by the adiabatic curve 
for saturated steam. The enclosed area may be treated as an 
indicator diagram, and the mean pressure found by a plani- 
meter. 

Having thus found the theoretical indicator diagram, the final 
problem is to divide this diagram into two, three, four, or more 
parts, each part having an equal area, At the same time allow- 
ance must be made for a drop of pressure at the end of the stroke, 
and for a loss of pressure between each of the cylinders and 
between the low-pressure cylinder and the condenser. 

In order to understand the problem, we may first consider a 
simple case of a non-condensing engine, where the expansion is 
carried down to the back pressure, and the expansion curve is a 
rectangular hyperbola, and where there is no loss of pressure be- 
tween the cylinders. In this case the mean pressure in each 
cylinder will be equal if the ratio of expansion in each cylinder is 
equal : 

Pi Po _ Pr 
P2 Ps pe 
The total ratio of expansion must be equal to the product of ratios 
of expansion in the various cylinders : 


pa 
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As these ratios are equal, each must be equal to 
n Pa 
Pr 
and as the cylinder volume is inversely proportional to the end 


ressure, the cylinders must be in geometrical progression, the 
oe cylinder being taken equal to unity : 


Pa Pu\e Pa\3 
the cut-off in each cylinder is 


Lp’? 
1 
pr 


This series, although only strictly correct under the above stated 
conditions, has been generally adopted by all the leading makers 
of multiple-expansion engines, but the total expansion is reduced — 
by giving a later cut-off in the cylinders than 

1 

pa. 
pr 

The general practice is to make the engine and adjust the cut-off 
according to indicator diagrams until the power exerted in each 
cylinder is approximately equal. 
This trial and error system can, however, be avoided by the 
simple graphical construction shown on Fig. 5. According to this 
plan the theoretical expansion curve is first plotted for 1 Ib. of 
steam. This diagram is then divided vertically into any number 
of parts corresponding to the number of cylinders used, or in the 
present case, for a quadruple-expansion engine, into four -parts in 
the proportion given by the series 


Next the diagram is divided horizontally into four parts, each 
part representing the initial pressure in one of the cylinders. As 
these pressures must be inversely proportional to the cylinder 
volumes and be multiples of the initial pressure on the low-pres- 
sure cylinder, and their sum plus the sum of the pressure losses 
between the cylinders must be equal to the initial pressure p« , 
they can be found from a simple equation as shown on the Plate. 
We thus form four rectangles with equal areas, each containing an 
indicator diagram with very nearly equal area. From these dia- 
grams the cut-off, drop, and other particulars can be easily 
measured, and the valve gear can be adjusted accordingly. The 
clearance spaces in the present diagram are taken as five per cent. 
of the cylinder volumes for all four cylinders. 

If the low-pressure cylinder is divided into two, and each of the 
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The formula is fully explained by A. J. Du Bois in his translation 
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of equal power, all that is required is to put 2°000 p opposite the 
low-pressure cylinder, nue the divisor 30°53 instead of 
29°553. The initial pressure in the low-pressure cylinder will be 
doubled, that in the other cylinders slightly decreased, but the sum 
of the pressures must be 300 Ib. as before. The diagram can thus 
be adapted to any given conditions, and all details relating to the 
cylinders and valve gear can be read off from it. 

The method of finding the actual area of the cylinders used by 
the author is to find the area of the low-pressure cylinder from the 
x when H.P. = number of indicated 
Pm 

iston speed in feet per minute, p» = total 
uced to the low-pressure cylinder. sty 


formula a = 


horse power, S 
mean pressure 


Y. Zxample showing Cylinder Proportions for a quadruple exp” Engine 


the one with the smallest lift is the head or guard lock. There 
are two curves, one of 14,800ft. radius, covering an angle of 
60 degrees ; the other is of 12,800ft. radius, and covers an angle of 
16 degrees. The width is 96ft. on the bottom, with side slopes of 
2 to 1, and a mean depth of water of 174ft. The summit level is 
161ft. above sea level, and is 104 miles long, with no obstructions 
of any kind, and can be given 20ft. of water, with a surface width 
6f 176ft. The slopes are protected at the water-line by a revet- 
ment of broken stone laid in a recess cut along the face of the 
slope. The revetment extends to 3ft. above and 5ft. below the 
water-line ; above the stone the slopes are sodded, and along the 
north side of the bank is a public road and a row of trees. Three 
small rivers are passed under the canal by lines of 10ft. cast iron 
pipe, laid in concrete, there being from two to four lines of pipe to 

each stream. The four draw- 
bridges have their pivots on 
the south bank, leaving the 
channel free when the bridge 


/ is swung. Vessels 250ft. long, 
Uy | ° 42ft. beam, 23ft. deep, and 
3 iY | 14ft. draught can use the 
High Pressure Glincler Volume v =2000v: Initial pressure =I8803p Marine notes. 

4 niermediate transfer t is now being 
sida =7%07/p built to ferry trains over the 
oad Mississippi River between 
intermediate ” » 8659p Vicksburg and Delta. It will 
3 ] 2 have a steel hull, divided into 

4 2 Low Pressure ” -18 803 ” %000 p thirty-nine water-tight com- 
a | partments and plated with 
Pa. Exhaust losses =4* 2:0 lbs = 8 iin, oral = 
Pa = 300 lbs will be long, 

- =9 89 lbs. 0 ec! ing 
A + crowned 10in, The boat will 
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The areas of the other cylinders are reduced according to the 
ratios given on Fig. 5. e area of the high-pressure cylinder, 


for instance, being The first intermediate cylinder 


a 
7071 
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18°803" 
and so on. 


AMERICAN ENGINEERING NEWS. 
(From our own 

New steamer for the Pacific.—The first of the new steamers for the 
Pacific Mail Line was launched at Newport News, U.S.A., in 
March. These vessels will have a guaranteed speed of 18 miles per 
hour, and will cost about £400,000 each. The Korea is 550ft. long 
between perpendiculars, 5724ft. over all, 63ft. beam, 40ft. deep, 
with a draught of 27ft. and a displacement of 18,000 tons. She will 
have accommodation for 200 saloon passengers, 50 steerage, and 
1200 Chinese. The hull is of steel, with frames 32in. apart, and a 
double bottom for the full length, extending up to the bilge. There 
are four decks the full length, and also an orlop deck and boat 
deck. The two engines are in separate compartments, and are of 
the four-cylinder quadruple-expansion type. At the forward end 
is the 35in. nena gene cylinder, then the 100in. low-pressure, 
the 70in. second intermediate, and finally the 50Qin. first inter- 
mediate. The stroke is 54ft. The engines will develop 18,000 
indicated horse-power at 86 revolutions. The bed plates and frame 
columns are of cast steel, and all the cylinders have steam jackets. 
The pistons are of cast steel. The connecting-rods are 11}ft. long. 
Each engine has a steam and hydraulic direct-acting reversing 
engine and a turning engine with cylinders 7in. by Sin. The shafts 
are hollow, with composition sleeves on the outboard sections. The 
screws have cast steel bosses and three bronze blades, Steam will 
be supplied by eight main boilers and a donkey boiler, all of the 
Scotch type, and carrying 200 Ib. pressure. e main boilers are 
in two separate batteries with fire-rooms athwartships. Two are 
single-ended and six double-ended, all 16ft. diameter. The former 
have four furnaceseach. The latter have four furnaces at each 
end, giving 153 square feet of te surface, while the heating 
surface is 6416ft. to each boiler. e sister ship Siberia will soon 
be launched. The vessels will run between San Francisco and Hong- 
kong, stopping at Honolulu, Yokohama, and Nagasaki. 

Large grain warehouse.—The new grain warehouse or “elevator” 
built by the Great Northern Railway at Duluth, at the head of 
Lake Superior, is one of the largest ever built. It is 367ft. 4in. 
long, 124ft. 4in. wide, and 251ft. 6in. high, with a storage capacity 
of 3,100,000 bushels, It can receive 500 to 600 railway wagons 
per day, each averaging 800 bushels of wheat, and can deliver 
300,000 bushels per day into ships’ holds, — sixteen spouts. 
Tt can also grade, scalp, and clean 12,200 bushels per hour. The 
elevator takes the grain from the railway box cars, or covered 
wagons, cleans it and stores it until it is to be shipped into the 
lake steamers or barges. There are two unloading tracks, each 
capable of holding a train of nine cars 34ft. long, the trains being 
handled by wire cables and electric winding engines. The trains 
stand over concrete hoppers or funnels, 34ft. long and 20ft. wide, 
across both tracks. Being so long there is no necessity to closely 
adjust the trains in position. The wagons are unloaded by 
eighteen automatic shovels, worked by rope gear. Into the hopper 
enter the ends of india-rubber belts fitted ¥ with small buckets, each 
belt running to the top of one of the nine towers, from which the 
grain is delivered to the storage bins. These bins are 85ft. high, 
with conical bottoms having discharge gates and spouts. There 
are 607 of these bins, all rectangular, of 2000 to 12,200 bushels 
capacity, built up of seventeen courses of 5ft. plates, ysin. to ,%;in. 
thick. In plans the bins range from 16jft. by 13}ft. to 6jft. by 
44ft. Each side is stiffened by a vertical zed bar in the middle, 
with a tie-bar across at every row of plates. The grain received in 
the towers is delivered as required upon two india-rubber belts 
running the whole length of the building, and from which—by 
special devices—it is delivered to any of the bins. These 
belts are 40in. wide, and will transfer 32,000 bushels per hour 
when — at 1000ft. per minute. The power plant includes 
two compound engines and two aiternating-current generators, as 
well as Tighting machines. There are forty-two motors, aggre- 
gating 21074 horse-power, as follows :—One of 100 horse-power for 
the train-hauling cable ; eighteen of 75 horse-power each for the 
receiving and shipping legs or spouts ; eight of 50 horse-power for 
the cleaners, shovels, and fans ; two of 25 horse-power for the con- 
veyors; one of 20 horse-power for the transfer table; ten of 
15 horse-power for the cleaner legs and the nger lift; and 
one of 74 horse-power for a conveyor. The building is enclosed in 
a corrugated iron sheathing, 6in. from the bins, 

The Soulanges Canal.—The various steamers now being built 
on the Great Lakes for ocean service are sent down the St. Law- 
rence River, passing the several rapids by means of the Canadian 
Government canals, One of these is the new Soulanges Canal, 
west of Montreal, on the north side of the river, superseding the 
old Beauharnois Canal on the south side, which has only a 9ft. 
draught. The new canal is fourteen miles long, for vessels of 14ft. 
draught, and attains a 82hft., by means of locks of 
locks have the highest lift, and 


lift of 
23hft., 12ft., and 2ft, lift. Three 
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be propelled by two indepen- 
- wheels, Ratt, 
diameter, each driven by a 
steam cylinder 26in. diameter 
and 10ft. stroke, mounted on 
a box girder bed-plate or 
frame, which supports the in- 
board or crank end of the 
shaft. On the deck will be 
two ae. of rails, with a 
capacity for sixteen goods 
34ft. long. Wooden 
shipbuilding is pretty active, 
and at Boston a five-masted schooner is being built, which will 
have the greatest tonnage and capacity of any schooner afloat. 
She is 340ft. long, 300ft. on the keel, 49%tt. beam, and 30ft. deep. 
Tonnage, 3500 gross and 3200 net tonnage. There will be three 
decks and a high poop. Steel belts will be worked in at the floor 
and top timbers, with diagonal connecting straps for the entire 
length. Steam power will be used for heating the cabins, hoisti: 
sails, working the pumps, and driving an electric light plant. 
steel fishing steamer, now being built at San Francisco, is 138ft. 
long, 24ft. m, 154ft. deep, with a draught of 12ft. She will be 
— by a triple-expansion engine, steam being supplied by a 
tch marine boiler. 


Combined turning and boring machine.—A new type of boring and 
turning machine now being put upon the market is designed 

pecially for finishing pulleys, sheaves, blank gears, gas engine 
and other fly-wheels, &c. The machine bores, turns, and faces the 
rim and hub of the wheel, all at one chucking and at the same 
time. It will take in wheels up to 4}ft. diameter, and a width of 
face of 4ft. Through the main spindle runs a boring bar in an 
adjustable taper sleeve. The boring bar is made to turn in either 
direction, giving it a wide range of cutting speeds relatively to the 
work. For large holes it will run in the same direction as the 
main spindle, and for small holes, or light cuts, it will run in the 
opposite direction. The boring bar feed train is driven by a two- 
step feed cone outside the large gear. The rotation of the feed 
screw is reversible, and the feed nut opens, so that the bar may be 
slipped to and fro. The lathe may be run with either compound 
or triple gearing, according to the s required. The lathe bas 
a tool carriage slide on each side, and the top guides are provided 
with compound tool-post heads, which can be set to turn ight 
or taper in either direction. The tools feed in either direction, 
independently of each other. In turning pulleys, therefore, the 
cuts —_ both be at once from the middle, each feedi 
outw towards its own edge. Another adjustable compoun 
tool carrier is also provided, and may be used for boring or facing. 
The feeds for the tools are entirely independent of the feed for the 
boring bar. The-face plate of the machine is slotted, and is fitted 
with movable arms, which enable it to take work of almost any 
description. 


Plant for pumping gas.—In the district where natural gas is 
found its advantages have led to its being used at considerable 
distances, being pumped through iron mains to the manufacturing 
districts by engines very similar to tandem air-compressors. Cities 
and towns and isola’ factories at distances of over 50 miles are 
supplied in this way with gas for lighting, heating, and manv- 
facturing p . A new station has recently been erected for 
supplying gas to the city of Fort Wayne, 45 miles. It has a 
capacity of 42,000,000 cubic feet of gas per day delivered at the 
city at atmospheric pressure. There are two horizontal cross- 
compound tandem Corliss engines, with steam cylinders 24in. by 
60in. and 42in. by 60in. The four gas cylinders are 154in. by 60in. 
The gas passes through two cleaning tanks and enters the pump 
cylinders under a natural pressure—from the wells—of 125 1b. The 
pumps or compressors deliver it at a pressure of Ib, per square 
inch. The pumps were designed to furnish the above volume of 
gas with an average suction pressure of 50 1b. in case the pressure 
at the wells should fall to that pressure. The gas cylinders have 
circulating water jackets. The engines have Corliss steam valves 
and releasing gear, and the high-pressure exhaust flows into an 
overhead receiver and thence to the low-pressure cylinder. Steam 
at 150 lb. pressure is supplied by four Geary water-tube boilers, 
fired by natural gas. The gas and steam jet pipes enter the boiler 
fronts between the ashpit doors. They are ted with Snow feed 
pumps and Cookson feed-water heaters. Provision is made for 
doubling the capacity of the plant as the demand for fuel gas 
increases, 


Beet sugar factory.—A beet sugar factory was described ina 
recent letter in this column, but another one—at Fremont—has the 
special feature of being the first in the United States to use the 

rosse process pans for vacuum crystallisation. The centrifugals 
are driven independently by a turbine on each machine, the pres- 
sure water being furnished by a special seo The absence of 
belting greatly improves the appearance of the plant. Each 
machine can be driven at any required speed. The Grosse panisa 
combination of a crystalliser in motion and an ordinary vacuum 
ls It is used for gaining the low products, the chief advantages 

ing the saving in time and the facility for tempering the sugar 
with molasses, or “‘ treacle,” of varying degrees of richness, e 
ordinary time of boiling in a Grosse pan is about sixty hours, and 
crystallisation in movement takes about 120 hours; while in the 
older tank method the crystallisation took five to twelve days, A 
bulletin recently issued by the Census Bureau on the beet-sugar 
industry stated that the Fremont plant is equipped with the lead- 
saccharate process now in use in Germany. This is a mistake, 
however, as no plants using this process have yet been established 
in the United States, The builders of the Fremont plant, how- 
ever, control this process in America, and expect to build a new 
plant to be operated by it, or to add it to some of the existing 
plants which use other processes, 


THE IRON, COAL, AND GENERAL TRADEs 


OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 
THE reduction in Staffordshire marked bars of 20s. per ton 
announced last week continues the controlling influence in trade 
circles in this part of the kingdom. The market has not yet re. 
sone the unsettled feeling which was occasioned, and in every 
ranch of the finished iron busi consumers this week use the 
drop in bars as a reason for os lower | mesey upon sellers, 
The chief reason advanced by the marked bar firms for the altera. 
tion is the great difference which existed between best and common 
iron quotations. Until the recent drop marked bars stood at 
practically £3 per ton above common bars—an almost impossible 
price if business was to be done. 

Best bars are now almost again down at the figure ruling 
at the commencement of the boom. Prior to October, 1898, the 
selling price of Staffordshire marked iron had for a long time been 
£7 10s, The upward move os. a in that month with an increase 
of 10s., and this was followed by another of similar amount jn 
April, 1899, The reduction which has now been made is expected 
to stimulate business, though the standard is said to leave a very 
bare margin of profit. ; 

Makers are evidently reckoning on some further reductions in 
fuel prices in the immediate future, 

Best bars were quoted to-day—Thursday—in £810s,; 
Earl of Dudley’s brand, £9 2s. 6d.; and second-grade , £7 10s, ; 
common bars are £6 10s.; and North Staffordshire bars, £6 15s, 

The demand in the sheet iron trade shows rather more movement, 
and some of the makers report a better feeling. The improvement, 
if the term may be allowed, is due to a co nding feeling in 
regard to galvanised sheets, for which a rather better inquiry has 
been received on account of both the home and export trade. Black 
iron sheets of 20 W.G. are named at £7 5s. to £7 7s. 6d., 24 W.G , 
£7 7s. 6d. to £7 10s., and 27 G., £8 to £8 2s. 6d. Makers of 
galvanised sheets who have been selling below £11 are now bringing 
their prices nearer to that quotation. 

The galvanised sheet makers report that during the ag month 
the exports cf this iron were 18,434 tons, and that for the four 
months they have totalled 77,000 tons. This aggregate compares 
with 93,270 tons in the first four months of last year, and 81,000 
tons in the first four months of two years ago. 

District ironmasters note that the Government returns touching 
the export trade for April show lessened shipments of bars, hoops, 
sheets, boiler plates, &c. Bars, angles, and the like totalled only 

71 tons, compared with 13,760 tons in April last year, and the 
value was £77,000, against £131,000 a twelvemonth since. The 
value of hoops, sheets, and boiler plates is returned as £43,248, 
against £87,890 in April last year. The exports of iron and steel 
wire happily show an increase this April of 1500 tons, the figures 
being 3400 tons, against 2877 tons a year ago. But notwithstand- 
ing this increase in bulk, the valuc is again lower. 

“Whe pig iron market is encouraged by the improvement reported 
this week from Cleveland. A steady demand is expressed, and 
sellers mostly maintain their rates ; indeed, in some cases where © 
the output has been well sold forward, 1s. advance on late rates is 
demanded. Makers report that buyers are less disposed than 
lately to limit purchases within very narrow limits, and in some 
brands there is more contracting forward. The reduced number 
of blast furnaces now at work assists makers to uphold rates. 
Staffordshire cinder pigs are gee 44s, to 46s.; part-mines, 48s, 
to 50s.; and all-mines, 52s, 6d. to 55s.; and best brands, 60s. 
Northampton forge pigs remain at 46s, to 48s. delivered here ; 
ag game 48s, 6d. to 50s.; and North Staffordshire, 49s. 6d. to 
50s. 6d. 


The coal trade position is a peculiar one. The feeling in the 
Black Country is entirely against the Fegan to embarrass the 
Government by opposing the coal tax. e most experienced men 
in the iron trade state they never remember so wide a difference 
between the prices of iron and those of coal and slack as stil! 
prevail. The general opinion is that neither finished nor pig iron 
can now be profitably made unless the coalowners nise the 
present extraordinary state of things, and come to the help of the 
iron trade. On the other side, coalowners hold out no prospect of 
much lower rates. Ironmasters point out that when finished iron 
was last at its present rate coal was 4s. 6d. and slack 3s, 6d. a ton 
less, 


NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
Manchester.—That the threatened general stoppage of work by 
the miners as a protest against the export duty on coa]—but rather, 
as a great many believe, as a means of deferring as long as possible 
the inevitable reduction in wages—would be carried into effect, has 
been looked upon as soaltogether improbable that it has been quite 
disregarded by users of fuel, and it has in no way influenced 
either the coal or the iron trades of this district. The only result 
has been to produce a strong feeling of resentment towards th» 
miners amongst the members of the engineering and other coal- 
using industries, who have not been slow to condemn the reckless 
disregard shown by the colliers of all other industrial interests than 
their own, and certainly if they had again toappeal, asthey havehadt» 
do in the past, for support from other trade union organisations 
in their struggles with the employers, it is doubtful whether 
the colliers would now receive very much sympathetic assistance. 
As to the coalowners, many of them would no doubt have rather 
favoured than otherwise a temporary stoppage of work, as helping 
to strengthen their hands in dealing with the important railway 
and gas-coal contracts that will shortly have to be settled, and in 
connection with which they are faced with the probability of being 
compelled to submit toa large reduction upon last year’s prices. 
In fact, one representative cynically remarked to me that a 
strike by the miners would benefit the coalowners in two ways— 
first, by stiffening the market; and, secondly, by depleting the 
men’s trade union funds, so that when the time came for reducing 
wages they would not be in so strong a position to resist. , 
“The eneral situation throughout the engineering and iron 
trades oe remained without any really material change. Most 
branches of engineering are kept fairly well engaged, but apart 
from one or two special sections there is a steadily lessening quan- 
tity of new work offering, and to secure this prices have to be cut 
lower. Business in the iron and steel trade still drags on from 
hand to mouth, a general feeling of uncertainty and want of con- 
fidence as to the future restricting operations to the narrowest 
possible limits, 
Judging by general reports from representatives attending the 
Manchester Iron Exchange meeting on Tuesday, business remains 
without any appreciable improvement. On the one hand, there is 
perhaps a slightly steadier tone in raw material, but on the other 
prices continue to be cut very low to secure orders in finished 
material. For pig iron there was a moderate hand-to-mouth 
inquiry, representing a fair amount of business giving out, and 
rices. were maintained at late rates, with perhaps a slight 
ardening tendency in some directions. Lancashire makers 
are booking small parcels of No. 3 foundry at prices ranging 
from 55s. 6d. up to 56s. 6d. in special cases, less 2}, delivered 
Manchester. For Lincolnshire foundry the basis price remains 
at 49s. 6d. net, with one or two brands fetching on special 
sales 50s, 6d. net. Derbyshire iron varies a good deal; some 
brands might be bought as low as 53s. 6d., with prices rang- 
ing up to 54s. 6d. and 55s, net delivered Manchester. There 
are, however, sellers in the market who are prepared to book for- 
ward orders at quite 6d. below the above minimum quotations for 
either Lincolnshire or Derbyshire. In forge iron very little 
bnsiness is now and quotations can scarcely be 
9s, 6d., less 


given more than 4 24, Lancashire ; 48s, 2d. net Lincoln- 
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: rbyshire, delivered Warrington. The 
shire ; ot just now is in Middlesbrough iron, 
stronges’ Por which have been low as compared with Scotch, and 
quotas be difficult to buy under 54s, 4d. net by rail Manchester. 
it would be a bout stationary, Eglinton and Glengarnock being 
Bootch t 60s. to 60s. 6d. net delivered Manchester docks. 
still quoted > re the last cargoes have arrived for the season, and 
pa fro are practically already sold, prices are simply nominal until 
the next shipments come forward. ti 

In the finished iron trade the pone generally remains unsatis- 
factory, but some of the bar makers report that they have secured 
recently orders which are keeping forges going pretty nearly full 
time, and the basis rates remain at £6 10s. Lancashire and £6 10s. 
to £6 15s. North Staffordshire bars, delivered here. These figures, 
however, represent the maximum prices, and not only are special 

otations Colne made, but there are low sellers in the open 
qerket. Prices for sheets are weaker, and’can scarcely be quoted 
more than £8 to £8 2s. 6d. For hoops the list rates remain at 
£7 12s, 6d. random to £7 17s. 6d. special cut lengths, delivered 
here, and 2s, 6d. less for shipment, but the demand is very limited 
in weight. Nut and bolt makers are only booking a moderate 
sort of business, and although there has been no further official 
reduction on list basis rates, a good deal of cutting is going on 
amongst the smaller firms, and concessions here and there have to 
be allowed to keep business together. srarg, : 

Only a moderate demand for raw material is reported in the 
steel trade, with prices not more than maintained at about 67s. to 
67s, 6d., less 24, for No, 3 foundry hematites, delivered here, and 
Jocal-made billets remaining at £4 15s. net. In manufactured 
steel a fair amount is being placed in small lots, but the prices 
taken for some descriptions are cut extremely low. Steel bars 

e from about £6 ; common steel plates could be readily 
bought at £6 2s. 6d. to £6 5s.; for boiler plates the maximum 
rices are £6 12s. 6d. to £6 15s.; and quite 2s, 6d. under these 
figures is being taken for special lines, 

During a visit the other day to the works of George Birch and 
Co., Islington-grove, Salford, I was shown a new design in ee 
machines which the firm is introducing. In this machine, whic 
hasa din. stroke, and is particularly adapted for slotting dies, Xc., 
the most noticeable feature is a special arrangement to facilitate 
taper slotting. This consists of a swivel head, graduated to 
5 deg. on either side of the centre to show the exact amount of 
taper required. The machine is also fitted with a micrometer 

duated on one side in ;q;;in., and on the other in ,;in., and 
S a circular table exceptionally well supported so as to give in- 
creased vtability, with self-acting transverse and longitudinal 
motions. The finest feed of the machine is ;4,;in. and the 
coarsest ;‘,in., and the crank disc is graduated for the convenience 
of the operator to indicate the exact stroke of the ram. 

The Ardwick Engineering Company, Manchester, has recently 
supplied three complete outfits, comprising engine, boiler, stern 
tube and propeller, and shafts, for tug purposes in South America. 
In each case the engine is of 40 horse-power, of the single-cylinder 
marine type, and special feed-water heating apparatus of a new 
type is provided, which, in addition to being economical, has the 
further advantage of taking up very little room. The company is 
also introducing a new design in motor car engines, from 6 horse- 
power to 7 horse-power, to work either horizontally or vertically, 
and in almost any position, at 125 1b. pressure. 

The position generally throughout the coal trade of this district 
remains without any very material change beyond the slackening 
off in the demand usual at this time of the year, but even this is 
not nearly so marked as is customary so late on in the season. 
The very best qualities are, perhaps, as away less freely, but 
for medium sorts there is still a fairly good demand, and in no class 
of house-fire coal are stocks of any moment accumulating. Prices, 
although a not exactly strong at the maximum rates, are 
being well maintained, notwithstanding a good deal of keen com- 
petition from outside districts at much lower figures, The very 
severe competition of Derbyshire hard coals is necessarily tending 
to weaken the position of steam and forge coals in Lancashire, the 
demand for which continues not more than moderate, and in some 
markets local collieries are quite unable to raaintain their prices, in 
face of the extremely low figures at which good hand-picked 
Derbyshire hard coals can now be bought. This is causing some 
irregularity in quotations, and pit prices may be said to 
range, according to circumstances, from about 10s. 6d. to 
lls, 6d, and 12s, per ton at the pit for ordinary descriptions of 
steam and forge coal, with Derbyshire good hard coals to be 
bought readily at about 8s. to 8s, 3d. at the pit. This competition 
from Derbyshire is likely to affect largely the price for locomotive 
fuel when the railway companies come upon the market with their 
usual contracts, and some very keen competition is being 
anticipated. In gas coals a few fesse ig contracts have 
been settled during the past week at about 2s. 6d. under 
last year’s prices, representing about lls. to lls. 6d. at 
the pit for good screened qualities. For engine fuel there 
isa fair inquiry, but the curtailed consumption in the chemical 
trade has thrown a very considerable quantity of slack upon the 
market, whilst surplus supplies are being pushed here from other 
districts at low competing prices, so that the position of Lancashire 
coalowners is becoming difficult, and there is a steady weakening in 
prices. The average quotations at the pit mouth range from 7s. 
and 7s, 6d. for common sorts up to about 8s. 6d. and 9s, for the 
best qualities, with slack from other districts to be bought from as 
low as 4s, 6d. and 5s, per ton upwards, according to quality. 

For shipment a heed re business is passing ech this branch 
of trade, apparently not having been at all affected to any material 
extent by the export duty, oa prices remain about as last quoted, 
averaging 12s, to 12s, 6d. for ordinary steam coal, delivered 

Mersey ports. 

The position in the coke trade continues somewhat irregular. 
The better qualities of Lancashire foundry coke remain fairly 
steady at late rates, ranging according to quality from about 23s. 
to 25s, at the ovens. Local furnace cokes are, however, not moving 
away at all readily, and prices, if anything, are weak at about 
12s, 6d. to 13s. at the ovens. There is less competition with York- 
shire cokes, owing to many of the ovens being put out, and makers 
state that these will not be re-lit until much better prices are 
obtainable than are just now current. 

Barrow.—There is a firmer demand for hematite pig iron, and 
makers are booking orders for forward delivery much more readily 
than they have done for some time past. The wants of buyers are 
on the increase, and steel makers require a fuller delivery of crude 
metal, Only 34 furnaces are in Hast, compared with 45 in the 
corresponding week of last year. One or two additional furnaces 
are about to put in blast, including a new furnace at Askam, 
which is built on American ideas, and which is expected to yield 
an output of at least 2000 tons of metal per week. Stocks of 
warrant iron, which have lately been increasing, have this week been 
reduced by 695 tons. There is nowin hand 25,048 tons of pig iron, 
or an increase since the beginning of the year of 2438 tons, Prices 
are steady, makers quoting 58s. to 60s. net f.o.b. for mixed 
Bessemer numbers, and warrant iron selling at 58s, net cash, 
buyers offering 14d. less. 

Jron ore is still in very slow demand, and there are not prospects 
at present of much improvement in the market ; good average sorts 
are quoted at 12s, per ton net at mines, Spanish ores, which are 
not so largely imported as of late, are at about 14s, to 15s, per ton 
delivered. 

_ The steel trade is more busily employed, and orders have been 
given out more freely of late, but prices are weaker, and it is 
evident only a lower range of prices will command orders in face of 
foreign competition. Steel rails are quoted at £5 per ton net f.0.b. 
Shi; plates are in better inquiry at lower prices, 

Shipbuilders and marine engineers are running short of orders. 
In both these departments there is a scarcity, on the one hand, of 
new tonnage, and on the other, of new horse-power. Itisreported 
this week that Vickers, Sons, and Maxim, along with Armstrong, 
Mitchell, and Co., have tendered for a Turkish cruiser, 


A proposal is on foot whereby it is expected the preference and 
ordinary shareholders of the Barrow Steel Company will come to 
terms as to a proposed reduction in the company’s capital, the 
ee being that the preference holders shall have their shares 
r = by one-third and the ordinary holders’ shares reduced by 
one-half, 

The shipments from West Coast ports last week represented 
3783 tons of iron and 13,412 tons of 1, as compared with 17,242 
tons of iron and 6248 tons of steel, a decline in iron of 13,459 tons 
and in steel an increase of 6164 tons, The shipments this year 
have reached a total of 123,843 tons of iron and 162,817 tons of 
steel, as compared with 298,801 tons of iron and 147,076 tons of 
steel in the — period of last year, a decrease in iron 
of 174,843 tons and in steel an increase of 15,741 tons. 

The coal and coke trades are firmer in consequence of the 


Of the 16,273 tons for Monday, over 7100 tons were sent to Scot- 
land. The deliveries this month to that quarter have been 
unprecedented, because Cleveland iron is so much cheaper than 
Scotch. It has been 10s. per ton cheaper, but this week the 
difference has declined to 8s., as Cleveland iron has been advanc- 
ing while Scotch iron has stood still in the matter of prices. The 
Cleveland iron is several shilli per ton cheaper to the Glasgow 
consumer than Scotch iron itself, and as long as anything like this 
continues the Scotch demand for the pig iron produced in this 
district cannot but be very heavy. Even if the difference were 
only half of what it is now the quantities going to Scotland would 
be bore In May last year the prices of Cleveland iron were as 
much as 3s, above those of Scotch, and little was sent from this 
district to Scotland—only about 700 tons per day ; usually 1200 
tons is the quantity, but this month it has been 2700 tons, To 
the Continent also the deliveries have increased substantially. 


Budget proposals of the Government, but prices have not ad d, 
the demand improved. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE cold snap of last week, as was generally anticipated, did not 
last Jong, and we are now again enjoying beautiful weather. It has 
not, however, had the effect of bringing the reduction in the price 
of house coal which is so anxiously looked for by ordinary consumers, 
who are getting impatient at having to pay in the second week of 
May what are still practically winter prices. Best Silkstones can 
be bought at 14s, to 15s, per ton, Barnsley House 13s. 6d. to 14s. 
per ton ; but as a rule householders have had to pay more than 
that. The threatened stoppage of the mines had not so much effect 
as was expected, although timid householders were in many 
instances anxious to lay in supplies. In the steam coal trade the 
full tonnage is being taken by the railway companies, and i 
requirements are fairly well maintained. Now that the coal tax is 
definitely decided upon, the export business will gradually resume 
its normal condition. Last week it was entirely at a stand until the 
decision of Parliament had been obtained. The coalowners doing 
export business complain that the Chancellor of the Exchequer’s 
rebate on contracts already made does not cover the entire case, as 
thousands upon thousands of tons are sold for the whole year on 
receipt of telegram. The point for the authorities to decide will 
be as to whether a telegram can be interpreted as a contract. In 
that case the question will turn on the date of the telegram. 
When it became known at Barnsley on Saturday that the 150 
delegates representing the South Yorkshire district, while opposed 
to the tax, had a resolution declining to lay the pits idle in 
order to compel the withdrawal of the tax, feeling was much easier. 
The immediate effect of the menace to stop the pits has been to 

revent values falling, Barnsley hards being y at 10s. to 10s. 

. per ton, which is from 1s, to 1s, 6d. per ton more than railway 
contracts have been made at. There has been much less doing in 
engine fuel, consequently the Lancashire and other textile districts 
have been able to obtain supplies at lower prices. Nuts are now 
quoted 8s, to 9s, per ton, screened slack from 6s. per ton, pit slack 
from 2s. 6d. per ton. There is no change for the better in the coke 
trade ; as low as 8s, per ton has been taken during the last ten days 
for ordinary qualities. 

In the general trades of the city the outlook is considerably 
improved, In the heavy branches the busiest departments continue 
to be those engaged in the manufacture of military material. The 
Government are stil] placing good orders both for munitions of war 
and for stores in the lighter es of cutlery and plate. In 
military materia] the various plates for belt armour, casemates, 
barbettes, &c., for battleships and cruisers now building for his 
Majesty’s Government, are being turned out as rapidly as possible. 
The armour for three Swedish battleships is also being manufactured 
in Sheffield, where the Japanese Admiralty have recently placed a 
considerable amount of work of a similar kind. 

In the cutlery, silver, and plated trades, the condition of business 
can scarcely be called satisfactory. Several of the firms e ed 
upon Government work report themselves well employed, but 
others who are not so favourably fixed have put their men upon 
short time, and in some cases reduced their numbers. Engineers’ 
tools were in considerable request during the first quarter of the 
year, but business has now quieted down. The firms making a 
speciality of colliery work are being affected by the shrinkage in 
trade, 

The foreign trade in cutlery during April shows a slight improve- 
ment, the value being £51,482 as compared with £49,446 in April 
of last year. In hardware the foreign trade for April was £115,046 
as compared with £121,915 for April of last year. 

In unwrought steel there is a great falling off both in volume and 
value. The weight during April was 16,502 tons, compared with 
29,389, and the value was £194,039, compared with £359,215 for 
April of 1900. Every market shows a large decrease, except 
Norway, which was only £12 better for the corresponding month 
of last tpg Sweden dropped from £2630 to £845 ; Germany from 
£41,169 to £22,887 ; Holland from £22,381 to £3677 ; France from 
£25,192 to £12,952. The figures for Canada are suggestive, the 
value having fallen from £18,025 to £6251. The secret is not far 
to seek. The United States manufacturers, having overtaken the 
demand in their own market, are now able to resume business, 
which during the great ‘‘ boom” temporarily dropped with outside 
countries, even with their neighbour Tania, 

The price of ivory has gone up steadily for some considerable 
time, and the excessive rises have at last had the inevitable result, 
Sheffield ivory dealers having now issued a fresh list advancing 
prices 5 per cent. on all qualities of handles. There was some 
expectation that values of ivory would remain stationary, even if 
they did not recede somewhat ; but recent sales have had quite 
different effects in consequence of the pressure of American 
buyers. Prices are now as high as a § were ten yearsago. At 
Antwerp last week teeth which fetched £38 per cwt. at the pre- 
vious sale realised £54 per cwt. The all-round average advance 
on qualities suited to the Sheffield trade was from £8 to £10 per 
ewt, 


NORTH OF ENGLAND. 
(From our own Correspondent.) 


Very cheering accounts are given by almost all connected with 
the iron and allied industries relative to the progress of the im- 
provement in trade. The tone of busi is undoubted] 
sanguine, and nearly every one thinks there is reason to believe 
that the worst has been experienced. The whole situation is un- 
doubtedly more satisfactory than it has been for several months, 
and consumers recognising this are pressing a good deal to buy; 
thus, orders which have been held back for a long time for lower 
prices are now being distributed freely, as the values of iron and 
steel do not appear likely to go down any more, at any rate at 
an early date, but, on the contrary, they will more probably con- 
tinue on the upward tack. There does not seem to be a feature 
now that is unfavourable to the sellers, and the — is greatly 
strengthened by the extraordinary shipments of pig iron and the 
decreasing stocks, So pronounced are these two features that even 
at this early part of the shipping season considerable difficulty is 
experienced in getting pig iron for anything like prompt delivery. 

e shipments of pig iron from the Cleveland district this month 
are so remarkably gocd as to attract more than the usual attention 
of traders, They are quite unexpected, for judging from the rate 
of delivery previously this year, the probability was that the ex- 
ports would be below the average, instead of which they are much 
above. Up to the Sth inst. no less than 39,950 tons were shipped, 
as compared with 24,139 tons last month, and 25,054 tons in May, 
1900, to Sth inst. On Monday last the exports were altogether un- 

recedented ; the best day’s work in the history of the trade was 
8,000 tons, but Monday’s figured up to 16,273 tons, whereas the 
daily average previously this year was not more than 3300 tons. 


For a considerable time the stock of Cleveland pig iron in 
Connal’s warrant stores, owing to special circumstances, inc 
heavily, more particularly last month, when almost every day 
some additions were made, and the average — increase was 
500tons. This month the change has been marked, for every day 
without exception the stocks have declined, and quite as quickly 
as they increased last month. The stock of Cleveland pig iron 
held in Connal’s stores on the 8th was 69,866 tons, a decrease for 
the month of 3551 tons. The stock of hematite iron in the same 
stores was 6645 tons, no change having been reported this month. 
With the enormous shipments makers’ stocks are being depleted 
at a very rapid rate, and producers have some difficulty in meeting 
the demands made upon them. There is, in fact, very little pig 
iron now available either in first or second hands for early delivery. 

The position of pig iron makers is unmistakeably improvi 
They have this week freely realised 46s. per ton for early f.o. 
deliveries of No. 3 Cleveland G.M.B. pig iron, and have raised 
their quotations to 46s, 3d., this showing a rise of 1s. 3d. on the 
recent minimum. No. 1 has been put up to 44s. 3d., grey forge 
to 44s., mottled to 43s, 9d., and white to 43s. 6d. 

A brisk demand is reported for hematite pig iron, and buyers 
are pressing. For mixed numbers 56s. 6d. per ton is quoted and 
realised, this being 6d. advance this week, and ls. 6d. above the 
late minimum, the advance being due not only to the increased 
demands, but also to the increased cost of materials, Rubio ore 
has been put up to lds. 6d. per ton, delivered at epee 
this being a rise of 2s, per ton, and coke is also up about 2s., 
medium qualities now realising 15s. per ton, delivered at Middles- 
brough furnaces or equal thereto. Coke is no longer at a rela- 
tively cheaper price than pig iron, and there is no doubt the 
improvement in value is justified by the large demand on home as 
well as export account, 

Most branches of the finished iron and steel industries are show- 
ing improvement, demand being better; the inquiries result in a 
greater proportion of orders, and generally the tendency of prices 
is upwards, The quotation for common iron bars is £6 10s.; best 
bars, £7 ; best best bars, £7 5s.; steel bars, £6 5s.; iron ship plates, 
£6 12s, 6d.; steel ship plates, £6; steel boiler plates, £8 10s.; steel 
hoops, £7 ; steel sheets, £8 10s.; iron sheets, £8, all less 24 per 
cent. f.o.t. The price of angles, however, has been reduced to 
£5 17s. 6d., less 24 per cent. f.o.t., but consumers can buy 
from Scotland on more favourable terms than this. There is un- 
doubtedly a good deal of competition with the Scotch producers. 
a les are quoted by producers in this district at 
£6 2s. 6d., less 24 per cent. f.o.t. For heavy steel rails the a 
improves, and the situation is more satisfactory than it has been 
for some months. One favourable feature is an increase in the 
deliveries of manufactured iron and steel on export account, 
especially the shipments of steel, 10,189 tons altogether having 
been sent away up to 8th, as compared with 8775 tons in May last 
year, railway materials and pipes forming the chief cargoes. 

The steel manufacturers of the North of England and Scotland 
have arranged with their smelters a reduction of 10 per cent. in the 
wages of the latter. 

he North-Eastern ee has commenced to put 
down 600 yards of water troughs on the line between Northallerton 
and Danby Wiske stations. It has constructed others in the 
neighbourhood of Belford, in Northumberland. 

The improving freights and the lower prices quoted for new 
vessels by builders have led to the placing of a fair number of 
orders for steamers, and builders will have enough to keep their 
yards fully going for a considerable period. There are no reports 
of slackness of work yet. 

An engineering feat of considerable importance has been carried 
through this week—the replacing of the old Redheugh Bridge 
over the Tyne between Newcastle and Gateshead by a new one on 
the same site, and that without interruption to the traffic. The 
spans and roadway of the new bridge were moved into position on 
Sunday. The piers of the new structure had been built round 
those of the old one, and the roadway and spans had been put to- 
gether a little above and 44ft. to one side of the old roadway and 
spans, a temporary footway meanwhile being provided for foot 
passengers. e old piers were then taken away, and the new 
roadway was lowered to its proper level. On Sunday it was moved 
into its permanent position by means of hydraulicjacks. The total 
weight of the bridge is 1600 tons. The bridge is built of steel, 
with four spans, two each of 252ft., and two each of 170ft., the 
total length of the ae and approaches being 1900ft. There 
are four cylinders to each pier, each cylinder being 8ft. diameter, 
and sunk to a depth of 50ft. below low-water mark. The engi- 
neers of the bridge were Messrs. Sandeman and Moncrieff, of 
Newcastle, and the contractors Sir William Arro! and Co., of 
Glasgow. 

Business in the coal trade has been greatly hampered by the 
agitation against the duty on the exports of coal, the opposition 
to the tax being probably more pronounced in this district than in 
any other. Both the Durham and Northumberland miners voted 
in favour of striking as a protest, but as other districts are not all 
agreed upon such a step as this, and as it would cause widespread 
difficulties in other industries, it will not be carried out. North- 
umberland will suffer as much as any county by the imposition of 
the tax, for over 80 per cent. of the coal raised is exported. 
Though buying has been this week on a comparatively small scale, 
the shipments have been heavy, on account of the extensive con- 
tracts that fall due for execution. Prices are maintained, and 
whether they are advanced to cover the duty depends upon the 
competition of coalowners abroad. Best steam coals are firm at 
13s. per ton f.o.b.; steam smalls at 6s. 6d.; best gas coals, 10s.; 
unscreened bunkers, 10s.; house coal, 12s. to ids. per ton f.o.b. 
Foundry coke is offered at 17s. 6d. per ton f.o.b,, and furnace 
coke 15s. 6d. for medium qualities at the furnaces. 

The death is announced of Mr. William Charlton, for over 
twenty years engineer at Bolckow, Vaughan, and Co.’s Binchester 
and Westerton collieries, near Bishop Auckland. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE raw iron market has been quiet throughout the week, 
Business was suspended on Monday, which was a Bank holiday, 
and there has only been a slow demand for warrants. Stocks of 
Scotch iron are now comparatively very small, and it is easy for 
the warrants in circulation to get all into few and strong hands, 
so that there is not much scope for speculation. The increase in 
the stocks of Middlesbrough iron, however, is turning the attention 
of operators to it in a degree that has not been usual for a con- 
siderable time, as there is a promise of a freer market for both 
buyers and sellers, 

usiness has been done in Scotch warrants at 54s. 74d. to 54s, 6d, 
cash, and 54s, 54d. to 54s, . one month. Cleveland warrants 
have been done at 46s, . for delivery in seventeen — 
46s. 3d. cash, and 46s, 3d. to 46s. 1d. one month, Cumber! 
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——— warrants have sold very slowly on the basis of 57s. 11d. 
‘or cash. 

There is at present only a moderate demand for Scotch hematite, 
which merchants quote at 61s. for delivery at the steel works. 

With reference to the output of Scotch iron, it may be noted 
that one furnace has been damped at Barrow for repairs, while 
four have been re-lighted elsewhere, and there are now seventy-six in 
operation in Scotland, compared with seventy-three last week and 
eighty-five at this time last year. The output of ordinary iron is 
from 300 to 400 tons per week greater than it was a year ago, 
while that of hematite is about 2500 tons less. The basic iron 
manufacture at Glengarnock has been altogether suspended since 
the recent strike of miners. 

From holiday and other causes there was no reduction in the 
past week in the stock of pig iron in Glasgow warrant stores. The 
total stock is smaller than it has been for many years, amounting 
to only 60,000 tons, compared with 153,000 at this time last year. 
Now that the American iron trade has become a little easier, atten- 
tion is being directed there to the abnormal smallness of stocks, 
especially in Scotland, and no doubt there is in the fact a con- 
siderable influence towards the support of prices. On the other 
hand, there is an impression that the current output of iron here 
is considerably ahead of current requirements. 

Prices of Scotch makers’ pigs have beer comparatively steady. 

Govan, No. 1, is quoted f.o.b. at Glasgow, 57s.; No. 3, . 
Carnbroe, No. 1, 57s. 6d.; No. 3, 55s. 6d.; Clyde, No. 1, 67s.; 
No. 3, 56s. 6d.; Gartsherrie, No. 1, 67s. 6d.; No. 3, 57s.; Lang- 
loan, No. 1, 68s.; No. 3, 57s.; Calder, No. 1, 68s.; No. 3, 58s.; 
Summerlee, No. 1, 70s.; No. 3, 57s.; Coltness, No. 1, 74s. 6d.; 
No. 3, 57s.; Glengarnock at Ardrossan, No. 1, 66s.; No. 3, 56s. 6d.; 
Eglinton at Ardrossan or Troon, No. 1, 57s. 6d.; No. 3, 56s.; 
Dalmellington at Ayr, No. 1, 57s. 6d.; No. 3, 55s. 6d.; Shotts at 
Leith, No. 1, 70s.; No. 3, 58s.; Carron at Grangemouth, No, 1, 
not quoted ; No. 3, 57s. 6d. per ton. 
_ The shipments of pig iron are poor, those of the past week from 
Scottish ports amounting to only 4491 tons, against 8127 in the 
corresponding period of last year. To Holland 345 tons were 
shipped, Italy 310, India 325, Canada 20, Australia 230, France 70, 
Germany 255, Belgium 20, Spain and Portugal 135, China and 
Japan 13, other countries 175 ; the coastwise shipments amounting 
to 2593, compared with 3749 in the corresponding week. 

The arrivals of pig iron at Grangemouth from the Cleveland 
district were 8602 tons, against 5119 in the same week of 1900, and 
there is a total increase in these imports since the Ist of January 
of 44,658 tons. The consumption of Cleveland pigs in Scotch 
foundries and malleable works has been steadily increasing. 

There is a littie more appearance of activity in trade generally, 
so far as the future is concerned. Clyde shipbuilders and marine 
engineers have booked a considerable amount of work in the past 
week, and some important engineering contracts have been placed 
in connection with railway extensions. The latter includes the 
contract for the widening of the Caledonian Railway bridge from 
the Central Station, Glasgow, over the Clyde, to Bridge-street 
Station, which has been secured by Sir William Arrol and Co, 

Finished iron makers have been doing a moderate business, but 
the steel trade continues depressed, some of the works finding it 
difficult to keep moving. The outlook for the future, however, 
seems to be fairly promising, although there will no doubt be keen 
competition for the available contracts. 

There is a firmer tone in the coal trade due to a variety 
of causes. The threatened stoppage of the pits on account of 
the coal tax led to a brisk demand on the part of consumers, 
especially for manufacturing purposes, and there has also been 
an active demand for shipment to Baltic ports owing to the 
open weather. The result has been a considerable improvement in 
shipments, the aggregate at Scottish ports in the past week bei 
211,013 tons, compared with 191,614 in the preceding week, an 
216,682 in the corresponding week of last year. Prices have been 
steady, main coal being quoted f.o.b. at Glasgow, 10s.; steam, 10s. 
to 10s, 3d.; ell and splint, 10s. 6d. to 11s. per ton. 

The coalmasters have deferred for a week or two further con- 
sideration of the proposal to reduce wages. They have been led 
to adopt this course by the unsettled state of the markets pro- 
duced by the coal tax, and the uncertainty as to what course the 
miners might adopt. The employers are strongly opposed to a 
stoppage of the collieries, and although many of the colliers have 
favoured such a step, no general suspension is likely to take place. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE coal trade market continues to be very excited, and the 
majority in the House for the first reading of 106, coupled with 
the almost certain result that the colliers will have at least a fort- 
night’s stoppage, promise to keep up inflated prices. At the 
beginning of the week best steam, which last week went up fully 
1s. per ton, touched £1, 19s. 6d. to 20s. 6d. being ordinary figures ; 
best seconds followed closely at 18s. 3d. to 18s. 6d.; and best small 
easily realised 12s, Dry coals were not in such strong request ; 
good prices were obtained for Monmouthshire semi-bituminous— 
18s. large, 10s. 6d. small—and the only quality that seemed to be 
without much life in it was house coal. It was the subject of com- 
plaint on Change, Cardiff, that since last Wednesday it had been 
impossible to place an order for a full cargo of either best or 
second-class steam, and the little free coal on the market had been 
held by middlemen, who have realised well by the rush. 

That the needs of trade are asserting themselves was evident on 
Tuesday, when thirty-two steamers, several of large tonnage, were 
cleared from Cardiff, with a total of 77,000 tons. Newport only 
despatched six, Swansea ten, the latter including with its coal 
cargoes 4000 tons patent fuel. The Cardiff totals, it may be of 
interest to know, included 7950 tons to Port Said, 6000 tons to 
Teneriffe, 10,700 tons to Rio, 5000 tons to Aden, 5100 tons to 
Sascho, and several between 2000 and 3000 tons. Small cargoes 
also were numerous, principally to France, which continues to get 
a fair proportion of Welsh coal. 

it has been stated that a French firm which has for many years 
done a large business with Wales—the Transatlantique—had 
arranged for a considerable contract, they agreeing to pay the tax. 
This was mentioned in the House, but all I can learn is that the 
quantity is 10,000 tons, Tredegar coal, under 14s., less 24 per cent. 
and 3d., buyers paying the tax. If prices given are correct, this 
they can well afford todo. One day this week a small cargo was 
sold in Cardiff of best steam for 21s. Best Monmouthshire has 
found customers at 19s. As for small this is daily getting dearer. 

Latest Cardiff prices this week—which must be taken as nominal 
—were as follows :—Best steam, 20s. to 21s.; best seconds, 19s. to 
19s, 6d.; drys, 15s. to 15s, 6d.; special smalls, 12s, 6d. to 13s.; best 
ordinaries, 10s, 6d.; seconds, 10s. to 10s. 3d.; inferior sorts, in- 
cluding drys, from 9s.; best Monmouthshire semi-bituminous, 18s, 
to 19s.; seconds, 15s. 6d. to 16s.; other sorts, from 14s.; best semi- 
bituminous small, 9s. 6d. to 10s. 6d.; best households, with a ten- 
dency later to harden, 17s. 6d. to 18s.; No. 3 Rhondda, 15s. 6d. to 
16s.; brush, 13s, to 13s, 6d.; small, 10s. 6d. to 1ls.; No. 2 Rhondda, 
13s. to 13s. 6d.; through-and-through, 10s. to 10s. 3d.; small, 
8s, 9d. to 9s. 3d. 

The statement that patent fuel will be taxed has strengthened 
prices :—15s, to 16s.; coke, furnace, is at 14s, 6d. tol5s.; foundry, 
17s. to 18s. No alteration in pitwood, 17s. to 17s. 6d. ex ship. 
Ireland is sending in large consignments, 

I have no Swansea coal quotations this week. The district is in 
a very unsettled state, and as the coals, excepting the anthracite, 
are of a character yielding a larger percentage of small with 
handling, a tax not ad valorem will tell heavily, it is urged. For 
the present prices are nominal, subject to private arrangement, 

Notices are being worked out at Velinfran, and last Saturda; 
they expired at the Foxhole Collieries, Llansamlet. Clydac 
levels are doing well. France received close upon 18,000 tons of 


coal from Swansea last week, Germany over 4000. House-coal 
prices receding this week at Swansea. 

There is still an absence of steel shipments from America, and 
the iron and steel works in Wales are getting busier. Stocking is 
going on atseveral, with coal in readiness for the colliers holiday of 
a week or two. Large rail consignments are getting ready. ‘Tin 
bar mills are running more regularly, and full time is common. I 
note that quite a good average is being turned out of rails, heavy, 
and colliery short lengths, merchant and tin bars, and billets from 
Cardiff. Last week a good cargo of steel rails for Kurachee and 
Bombay was despatched with 220 tons small goods. Newport has 
been brisk with imports, 500 tons pig iron, and 980 tons iron ore 
came in from Bilbao; pig iron and ore from Millom, and 

ig iron from Middlesbrough. Mr. E. Carlisle, late works manager 
tbbw Vale, received a substantial testimonial from brother officials 
this week upon sundering his connection. 

A temporary stoppage of steel mills at Dowlais-Cardiff took place 
a few days ago affecting 400 men. The blast furnaces continued 
as usual, and the mill stoppage is only expected to be slight. 
Swansea Change was animated this week. Pig iron was reported 
to be advancing, so also finished iron and steel, and in tin bar fully 
2s. 6d. has been realised more this week than last. Good business 
is stated in many quarters, and works are being pressed for 
deliveries. Stocks of tin bar are running low ; output of bar last 
week was 3200 tons ; blast furnaces are busy ; foundries generally 
busy, and Gloucester engineering sheds active. In tin-plate the 
price list proposed is now before the public, but as itis in its discus- 
sion stage a notice now may be premature. This week work at the 
tin-plate and sheet mills is very regular, and substantial orders for 
oil plates and squares as well as circular are in hand. The finish- 
ing departments are busy, stocks are now down to a week’s make, 
Last week 53,933 boxes came from works, 40,210 boxes were shipped, 
leaving only 68,246 boxes in stock. 

It was rumoured this week that the Swansea Harbour Bill would 
be opposed by Lord Jersey, who is stated to have put a prohibitive 
price on land required by the Swansea Harbour Trust. This bas 
since been authoritatively denied. 

Closing prices, iron, steel, &c., on ‘Change, Swansea, this week 
were as follows:—Glasgow pig iron warrants, 54s. 74d. cash; 
Middlesbrough, No. 3, 46s. 04d.; other numbers in proportion ; 
hematite warrants, 58s, 1d. for mixed numbers f.o.b. Welsh bars, 
£6 5s. to £6 7s. 6d.; sheets, iron and steel, £7 5s. to £7 10s.; Besse- 
mer steel tin-plate bars, £4 12s. 6d.; Siemens best, £4 15s.; steel 
rails, heavy, £5 5s. to £5 7s. 6d.; light, £6 5s. to £6 7s, 6d.; 
sleepers, &c., according to section. Tin-plates: Bessemer steel 
coke, 12s. 3d. to 12s. 6d.; Siemens coke finish, 12s. 6d. to 12s, 9d.; 
ternes, per double box, 28 by 20 C, 23s. 6d. to 27s.; best charcoal, 
14s. 3d. to 14s. 6d; big sheets for galvanising, 6ft. by 3ft. by 30 g., 
per ton, £9 to £9 2s. 6d.; finished black plate, £9 to £9 5s. Block 
tin, £119 2s. 6d. to £115 5s. Spelter, £16 17s. 6d. Lead, 
£12 12s. 6d., as against Spanish, £12 83. 9d. Copper: Chili bars, 
£70 2s. 6d. to £70 123. 6d., all Swansea. Iron ore, Cardiff and 
Newport, Mon., 14s. to lis. 6d. 

I regret to note the death of Mr. Geo, Owen, Oswestry, one 
of the oldest railway engineers in the country. He con- 
structed the Cambrian, Mid-Wales, Wrexham, and Ellesmere and 
other important lines. 

The new tin-plate wage rate, which I purpose to notice at length 
later on, is exciting the greatest discussion in Swansea. One 
prominent leader advises the men to stand aloof from discussing 
the proposals, which he states changes the basis of payment from 
area to weight, and arranges for making forty-five boxes for 
10s. 5d. instead of thirty-six for 10s. 3d., a loss in wages, he calcu- 
lates, at £200,000 on the twenty-five mills now going. These con- 
clusions may not be borne out when formally shook 


NOTES FROM GERMANY. 
(From our own Correspondent.) 


ON the iron market over here the position remains much as last 
reported ; demand shows an improvement in many instances, and 
orders are likely to increase towards the end of the quarter. 
Already a firmer tone in prices was felt, and the Union of the 
Upper Silesian Rolling Mills, at their general meeting last week, 
resolved to raise their prices for sales in the third quarter M. 5 p.t. 
against present quotations. ; 

The pig iron market is still in a quiet, not to say dull, state ; 
very few sales of importance have been effected, and prices are the 
same as before, with a tendency to firmness here and there, 
Foundry pig, No. 1, is standing on M. 70 p.t.; No. 3, M. 65 p.t.; 
forge pig, No. 1, M. 65 p.t.; and No. 3, M. 50 p.t.; Luxemburg 
forge pig is also offered at M. 50 p.t. 

Hoops and plates are in improving request, and girders have also 
shown a certain briskness upon the week ; sheets, on the other hand, 
continue in irregular demand, the prices asked being M. 120 p.t. 
and M. 130 p.t. Stocks at the pipe mills are slowly decreasing as 
the business in pipes begins to improve, and if the contest between 
the Syndicate and the works not jonging to the Convention was 
less keen, fair prices might be realised; as it is, only very low 
rates are obtainable. 

Foreign consumption in drawn wire is much better than was 
anticipated ; even America has been purchasing pretty freely, but 
manufacturers had, of course, to reduce their prices to the utmost. 
In wire rope and in wire-wove articles a healthy trade was done, 
and a rise in the prices for wire nails shows the improving tone in 
that branch of the iron trade. Insufficient employment is com- 
plained of at the ironfoundries, while the boiler-making establish- 
ments are in active occupation ; so are the machine shops and 
wagon factories, the orders given out in the beginning of the year 
securing a regular activity till autumn, but not later. 

In Austria-Hungary the iron market is quiet but healthy, and a 
hopeful tone prevails generally. Material alterations have not, 
however, taken place upon the week, and there is, consequently, 
nothing of interest to relate as yet. An improvement in the 
demand for structural material is expected for the next month. 

On the Belgian iron market the improvement referred to in last 
week’s letter continues; the larger establishments have been able 
to obtain sufficient work to keep them well occupied for some 
months. Only very slight alterations can be —— in prices, 
merchant bars, No. 2, for export, fetching about 130f., and girders 
120f. p.t., while quotations for home consumption are 10f. p.t. 
higher. Plates, No. 2, for export, stand on 145f. p.t., while for 
inland sales 150f. p.t. isnoted. Some sales in Charleroi forge pig 
have been effected at 5°7f. p.t. last week, but the opinion prevails 
that a general improvement in the pig iron trade cannot take 
place unless the blast furnace owners and the coke convention have 
come to an agreement. 

The new English coal export duty is already having an influence 
on the Belgian coal market, prices last week having shown con- 
siderable firmness. A marked change in quotations is, however, 
not expected until after the 15th inst., when the tenderings for the 
State Relinaga are to take place. On the whole, Belgian coal- 
owners are anticipating a good trade for the next few months, as 
the English are not expected to be successful rivals at the tender- 
ingsfor coal. Belgian consumers and the Coke Syndicate have, 
after some debating, agreed on 18f. p.t. for common coke. 

The French Government have just issued their report concernin 
French foreign trade in machines during the lasteight years, which 
show that both import and export have considerably improved. 


Lmport. Export. 

Francs. es, 
1893 46,725,000 . . 80,149,000 
1894 57,008,000 . 34,976,000 
1895 58,593,000 . 36,964,000 
1896 62,179,000 46,148,000 
1897 67,633,000 .. .. 48,772,000 
1900... «+ 141,478,000 .. .. 61,402,000 


Value of the different sorts of machines imported rance 
during 1895 and in last year was as under :— . sath 


1895. 1900, 
nes, Frar 

Stationary and marine engines 6,058,004 .. .. 8,188,680 
Traction engines .. .. .. 1,874,450 .. .. 974,160 
Locomotive boilers .. ..  .. 1,737,686 .. .. 7,858,000 
Hydraulic power and blowing 

machines .. .. 1,404,429 2,081,900 
Locomotive tenders .. .. .. 128,821 771,460 
Textile machines oo ce ce 12,600,000 .. 20,126,000 
Paper machines .. .. .. .. 466,460 .. .. 949,400 
Printing machines .. .. 477,848 
Agriculturalmachines .. .. 19,345,945 .. .. 20,845,000 
Sewing machines oo oe ee 11,207,890 .. .. 12,612,340 
Dynamo machines. «+ 6,018,473 .. .. 11,963,250 
Machine tools eo oo ee coe 10,208,012 .. .. 14,826,585 
45,855 .. .. 54,300 
Refrigerators se ce eo co 2,881,885 .. .. 6,887,900 


It is somewhat surprising that, in spite of the extremely dul} 
condition that has for a considerable time past prevailed jin the 
French textile industry, the import in weaving oa spinning plant 
has increased, 

An annual report just issued shows the development of the 
Bremen trade to have been particularly satisfactory during the year 
1900. Forthe first time both import and export have been worth more 
than 1000 million marks. The steady improvement in the Bremen 
foreign trade is shown by the fact that at the end of the last 
century value of import and export was just ten times as high as in 
the middle of the century. In 1900 value of import was, in 
thousand marks, 1,100,696 ; value of export, 1,051,785. Import 
from America to Bremen is specially strong, being for 1900 410 
million marks, 310 million marks falling on cotton, for which 
Bremen is the principal market, providing not only Germany, but 
nearly all other parts of Northern, Southern, and Eastern Europe, 
Last year’s shipments of goods on the Oberweser have been worth 
more than 58 million marks, The number of vessels entering the 
Bremen was 1282 last year, against 1236 in 1899. 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SreaM coal market is still unsettled, and prices for prompt ship’ 
ment rule higher. House coal remains unaltered. Exports for 
week ending May 4th were: Iron ore, 2920 tons; pig iron, 1340 
tons ; steel and iron scrap, 290 tons ; loam, 200 tons ; sleepers and 
blocks, 541 loads ; pitwood, 4721 loads. 

Coal: Best steam, 17s, 3d. to 17s. 6d.; seconds, 15s. 6d.; house 
coal, best, 18s.; colliery small, 9s. to 9s. 6d. Pig iron :—Scotch 
warrants, 54s. 6d.; hematite warrants, 57s. 10d. f.o.b. Cumber. . 
land wet Middlesbrough, No. 3, 46s. 3d. Iron ore :—Rubio, 
14s. da: afna, 15s. to 15s, 6d. Steel :—Rails, heavy sections, 
£5 5s. to £5 7s. 6d.; light ditto, £6 5s. to £6 7s. a. f.o.b.; 
Bessemer steel tin-plate bars, £4 12s.; Siemens steel tin-plate bars, 
£4 15s.; all delivered in the district, cash. Tin-plates :—Bessemer 
steel, coke, 12s. 3d. to 12s, 6d. nominal; Siemens, coke finish, 
12s, 6d. to 12s. 9d. nominal. Pitwood, 17s. to 17s. 3d. ex-shi 
London Exchange telegram:—Copper, £70. Straits tin, £120, 
Freights, firm. 


CONTINENTAL NOTES. 


THE principal large mining and metallurgic companies of 
Rhenish-Westphalia have decided upon organising an industrial 
exhibition at Dusseldorf, to be opened next year, in which the 
various products of the district will be represented. 

THE Communal Council of Rotterdam have received an applica- 
tion for permission to construct a new dry dock in iron, capable of 
receiving the largest vessels that enter the port. 

THERE is a rumour current that the German Government con- 
template increasing the duties on the entry of British steel. 

A DortTMunp firm is at present installing a factory for the 
manufacture of carbide of calcium at Borbeck, near Essen, As 
the new factory is situated near the Phcenix blast furnaces, it is 
proposed to utilise the waste gas of the latter for the development 
of a force of 2000 horse-power. Two gas motors of 1000 horse- 
power each will be employed—one of the Oechelhauser system and 
the other of a system yet to be selected, but in all probability of 
English construction. These motors will drive an alternating- 
current dynamo of 1000 horse-power. 

A SYNDICATE has presented a project to the town of Dordrecht 
for the construction of its proposed new port. According to the 
proposed scheme, the entry would be 150 metres broad, and the 
total area of the harbour would be 27 hectares. The port would 
have a regular depth of 8 metres, and would be bordered by a 
railway. 

THE next coa! adjudication of the Belgian State Railways is 
looked forward to with much interest as indicating the true effect 
of the new tax on English coal. The adjudication takes place on 
14th inst. and comprises a matter of about 460,000 tons in all. 
Notwithstanding the fact that Belgium is for its size a large coal- 
producing country, it is interesting to note that last year the 
imports of English coal amounted to 1,172,450 tons against 777,000 
tons for the previous year, 


THE Scumipt ENGINE.—We are informed that since the middle 
of January last, the date on which they obtained the licence under 
the Schmidt patents as regards stationary engines, Easton and Co., 
Limited, have secured orders for plants under the patents all for 
delivery in the United Kingdom in excess of 11,000 horse-power. 

THE INSTITUTION OF CIVIL ENGINEERS.—STUDENTS’ ANNUAL 
Dinner, — The students of the Institution of Civil Engineers 
held their twenty-sixth annual dinner on Friday evening, the 
3rd instant, at the Restaurant Frascati. The president, Mr. 
James Mansergh, occupied the chair, and a number of members 
of Council of the Institution and other guests were present. 
The dinner was well attended by the students, many of whom 
had come from the country to take part in the special series of 
visits to works, which occupied that and the previous day, and to 
which the dinner proved a very pleasant termination. Select 
of vocal and instrumental music were given at intervals during the 
evening. 

MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS.—The annual general meeting was held at the Owens 
College, on April 23rd, for the election of officers, &c., for the 
session of 1901-1902, Dr. E. Hopkinson being in the chair. A 
letter from the Home-office was read, conveying the thanks of the 
King for the resolutions of condolence of the members of the 
Council and local sections of the Institution on the occasion of the 
lamented death of her late Majesty Queen Victoria. The 
chairman moved the adoption of the report. Votes of thanks 
were accorded to the chairman and the hon. secretary for 
their services during the past session, also to the Council of the 
Owens College, and to Dr. Schuster for the use of the physical 
laboratory for the meetings of the section. The following gentle- 
men were elected members of the committee for the ensuing year: 
—Chairman, Mr. C. H. Wordingham ; vice-chairman, Mr. H. A. 
Earle ; hon. sec., Mr. E. W. Cowan; members of committee 
Messrs. 8. V. Clirehugh, C. M. Dorman, W. P. J. Faweus, A. H. 
Gibbings, A. S. Giles, J. 8. Highfield, A. B. Holmes, H. Lindley 
G. F. Metzger, A. B, Mountain, R. C. Quin, C. D, Taite. Dr. 
Lees having described the physical laboratory in detail, the 
taembers were conducted over the building and shown some very 
interesting experiments, one of the most attractive being the pro- 
duction of liquid air : 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, April 24th. 
s of coming trouble have been planted by 
Pager on ‘ot Mr. Kasson, the American 
ent who negotiated several reciprocity treaties. 
e Protectionists have made such a bitter fight 
inst their ratification that this feature of pro- 
ressive American policy has been oi oe he 
mation of overpowering trusts have been 
planting dragons’ teeth also, and when the 
ple’s turn to speak comes, there will probably 
something said that will give organised greed 
something to think about, The masses of the 
ple are Protectionists, and never will be any- 
thing else when there is anything to be made out 
of it; but it will be pretty difficult to convince 
them that with our enormous export trade a pro- 
tection policy is so necessary, Besides, they are 
quietly unting around for a good-sized bludgeon 
to use on the trusts. A widespread and destruc- 
tive storm has brought serious losses to railroads 
and mills in and near Pittsburgh. High water 
has flooded mills, suspending work for days. 
This flood has ca the greatest financial 
loss ever endured. Snow blockades not far 
from the flood zone stopped traffic. The 
injury is only local. The steel trade is not 
uite so active as heretofore, because of the long- 
continued activity in buying. @ consumers 
have contracts out for material, which in many 
instances will supply them to the end of the year. 
Work of all kinds is being hurried forward. The 
yehicle and implement makers are buying for 
their season’s requirements, being assured that 
present prices will prevail for an indefinite 
riod Soustinaedh are crowded. Cast iron 
pipe makers are very busy. All lines of hard- 
ware manufacturing are hard pushed to keep 
jobbers supplied. There is no phase or feature 
of the iron and steel business that can be com- 
plained of. The volume of traffic is large, and 
nearly ali railway com nies could use more cars. 
News from all steel centres is encouraging. 
There is no sign of production overtaking 
demand. Capacity is being increased almost 
everywhere. Three very large plants have been 
projected within the past week for steel making. 
e copper trade is very active. Exports, so 
far, 8364 tons, which means 5000 tons for April, 
as against 12,475 tons for April, 1900. The 
Calumet and Hecla Company have a working 
agreement with the Amalgamated Copper Com- 
pany, the effect of which will be to keep prices 
of copper up. Arrivals of tin during the past 
week, 1925 tons, most of which was promptly 
shipped to consumers on old orders. Tin afloat 
for Atlantic ports, 3919 tons. The American 
Tin-plate Company is full of orders, and is 
declining orders for June. Last Saturday the 
Treasury gold reached 501,363,552 dols. The 
Treasurer says it will reach 510,000,000 dols. in a 
few weeks. The banks are gradually increasing 
their holdings of bonds to secure circulation. 
The buoyant condition on the stock market con- 
tinues. Prosperity is general—money is plentiful 
—rates are reasonable. The speculative temper 
isata high pitch. Values are soaring upwards. 
The community of interest” idea dominates all 
financial, railroad, and cc cial ag t 
Antagonisms which heretofore have been para- 
mount factors are now unknown. Old-time com- 
tition based on little more than brute force 
disappeared, and vast interests are now being 
conducted in perfect harmony. 
_ The latest combination of international interest 
is the formation of the International Steel, Iron, 
and Pipe Company, of Liverpool, London, and 
New York, which will locate immense steel mills 
at Sault Ste. Marie, on both the Canadian and 
United States sides of the Soo Canal, with a 
capacity of 600,000 tons annually, and employing 
10,000 men. A 1000-tons per day blast furnace 
will be built at Detroit by the Clergue combina- 
tion. This company has advantages and facilities 
which can make it equal in power to the great 
Morgan combination, though of far less capacity. 


New York, May Ist. 

The American stock market continues to sur- 
prise the leaders. Last week transactions footed 
up 9,900,000 shares of stocks and bonds, repre- 
senting a par value of 31,377,000 dols. Over 
100,000,000 dols. worth of the new issue of 
British Consols were subscribed for, and ship- 
ments of 1,550,000 dols, in guld on account have 
been made. ‘I'he total bank clearings of all the 
clearing houses of the United States for week 
ending Saturday were 2,944,710,019 dols., an 
increase of 72°4 per cent. Carefully-compiled 
statistics show that the gold production of the 
Cripple Creek district since it was discovered 
foots up over 100,000,000 dols, A new railroad and 
steamship deal gives the Illinois Central Railway 
four steamers per week out of New Orleans for 
Liverpool and other European ports. The Ley- 
land line, of Liverpool, will furnish the vessels 
out of the number purchased last summer from 
the West Indies and Pacific Steamship Com- 
panies. Estimates as to the coming cotton crop 
vary all the way from 9,000,000 to 12,000,000 
bales. The agents of Japan spinners have just 
purchased, we hear, 250,000 bales of Bombay 
cotton, which can be laid down cheaper than 
American cotton, 

High grade lead and zine ores have advanced 
under heavy demands, Zinc sales are heavier 
than last year. Iron and steel conditions are 
mr settled—due toa partial cessation of buying. 

@ markets are so far oversold that it is im- 
possibile to make prognostications as to the 
uture. The billet manufacturers find no diffi- 
culty in booking orders at as high as 25 dols. for 
pro summer delivery. Bessemer and basic pig 
Production is far oversold. Foundrymen are 
= supplied, but even counting six months 
a a. it does not appear that there will be more 
than will be The iron and 

ers recognise the danger of repressi 

demand by higher quotations. Besides, they 
recognise that the question of wages for the 
for det year beginning July 1st will soon be up 
pre etermination, They know that, in spite of 
t © apparent quiet of labour, there is unrest over 

‘© enormous profits realised, and the immense 
thetalisations of the past year. They also know 
. ca the ability of American manufacturers to 
ndersell European makers in some directions 


will have its weight with the workmen when they 
come to make their demands within thirty days. 
The situation is interesting, and developments 
are awaited. The new leaders in the steel trade 
will be faced by the strongest and most compact 
organisation in America. 

The railroad companies have ordered so far 
this year in all about 2} million tons of rails, and 
an estimate of additional requirements puts it at 
about three-quarters of a million more, but this 
estimate may be considerably under possible 
requirements, It does not include what may 
be called for by a half-dozen railroad building 
enterprises in the North-west and in British 
America, where extraordinary mining, timber, and 
agricultural developments are calling for much 
larger facilities. Engineering schemes are crop- 
ping out which will call for all manner of equip- 
ment. The pressure on mills and shops is 
certainly without precedent, and the amount of 
held-up orders points to a long duration of 
present quotations. The mill interests have 
abcut completed their ore purchases, although 
prospectors and ore drillers are hard at work 
examining territory more remote. Their reports 
are not given to the public, but it is pretty well 
known that the existence of large available 
deposits has been established. It is quite 
probable that an impulse will be given to inde- 
pendent steel mill building because of the opening 
up of new requirements, and the multiplying of 
new avenues for investment. The stock markets 
cannot make room for all the capital seeking in- 
vestment, and values have gone a little beyond 
what conservative stockbrokers believe can be 
maintained. 


LAUNCHES AND TRIAL TRIPS. 


PENLEE, steel screw steamer ; built by, Ropner 
and Son, Stockton-on-Tees ; to the order of, Mr. 
R. B. Chellew, of Truro; dimensions, 352ft. by 
48ft. by 28ft. 4in. deep ; to carry, a deadweight 
of 6550 tons; engines, triple-expansion, 26in., 
42hin., 694in., by 45in. stroke ; constructed by, 
Blair and Co., Stockton ; double bottom for water 
ballast on cellular principle, also water ballast in 
fore and aft peaks ; launch, May 3rd. 

EcATERINA Covppa, steel screw steamer ; built 
by, Craig, Taylor, and Co. ; to the order of, Mr- 
Nicolas Couppa, Marseilles ; dimensions, 332ft- 
by 46ft. by 23ft. 9in. deep, moulded ; to carry; 
bulk cargoes; engines, triple-expansion, 234in., 
39in., 64in., by 42in. stroke, pressure, 160]b. ; 
constructed by, Blair and Co., Limited, Stockton ; 
built to Lloyd’s highest class, single-deck type to 
three-deck rule, water ballast in double bottom 
fore and aft and in peaks ; launch, May 3rd. 

ELswick Tower, steel screw steamer ; built by, 
Robert Stephenson and Co., Limited; to the 
order of, The Elswick Steam Shipping Company, 
Limited, of Newcastle ; dimensions, 340ft., 47ft., 
and 29ft. 10in. moulded ; engines, triple-expan- 
sion, pressure 165 lb.; constructed by, Richard- 
sons, Westgarth, and Co., Limited; launch, 
May 4th. 

Dacny, steamship; built by, Wm. Gray and 
Co., Limited ; to the order of, Mr. Martin Carl, of 
Copenhagen; dimensions, 232ft., 34ft., and 
18ft. 10in.; engines, triple-expansion, 1S8in., 
28hin., and 474in. by 33in. stroke, pressure 
160 lb.; constructed by, the builders ; trial trip, 
May 4th, 94 knots, ship loaded. 

Corn EXCHANGE, steel cargo steamer; built 
by, R. Craggs and Sons; to the order of, 
Andrew Low, Son, and Co., of London; dimen- 
sions, 36l]ft. 6in., 46ft. 6in., and 29ft. 9in.; to 
carry, about 6300 to 6500 deadweight ; engines, 
triple-expansion, 26in., 42in., and 69}in. by 
45in, stroke, pressure 180 constructed by, 
Blair and Co.; launch, May 6th. 

NIGERIA, mail and passenger steamer ; built 
by, Sir Raylton Dixon and Co., Limited ; to the 
order of, Elder, Dempster, and Co. for the 
African Steamship Company, of London; dimen- 
sions, 364ft., 44ft., and 26ft.; engines, triple- 
expansion, 27in., 43in., and 72in. by 48in. stroke ; 
constructed by, Richardsons, Westgarth, and Co., 
Limited ; launch, May 6th. 


CATALOGUES. 


Alley and Maclellan, Polmadie, Glasgow.— 
Catalogue of appliances exhibited at the Glasgow 
Exhibition. 

George Scott and Son, Limited, 44, Christian- 
street, London, E.—Catalogue of air and gas com- 
pressors, vacuum pumps, pans, condensers, blow- 
ing engines, lifts, cranes, mills, and other plant. 

C. E. Needham and Brother, Change-alley, 
Sheffield.—New illustrated and priced catalogue 
of tools, machinery, and engineering requisites 
for ironworks, collieries, brickyards, &c. The 
book is very creditably got up. 

George Swift, Claremont Ironworks, Halifax. 
Illustrated circulars of drilling, drilling and 
tapping, slotting and shaping machines.—These 
leaflets form additions to the 1900 catalogue. 
The tools are improvements or modifications of 
existing patterns, 


TRADE AND BUSINESS ANNOUNCE- 
MENTS. 


THE Lahmeyer Electrical ae, Limited, 
has taken offices at Bank-buildings, 109-111, New 
Oxford-street, W.C. 

Mr. H. Bato Spencer, M.I. Mech. E., now 
represents George Fletcher and Co., engineers, 
at 21, Mincing-lane, London, E.C. 

Mr. J. S. RawortH has been appointed a 
managing director of the British Electric Traction 
Company, with the title of technical director. 

Mr. A. 8. E. ACKERMANN, A.M.I.C.E., M.S.I., 
of 47, Victoria-street, Westminster, S.W., has 
just left for a visit to the United States on 

usiness, 

BROWETT, LINDLEY, AND Co., of Patricroft, 
Manchester, have appointed Mr. John A. Rudd, 
of 177, West George-street, Glasgow, to be the 
sole representative for Scotland for the sale of 


engines, &c., manufactured by their company. 


THE PATENT JOURNAL. 
Condensed from Official Journal of 


Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 
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8562. WaTer-TUBE BorLers, T. A. Hearson, Black- 
heath, Kent. 

3. INTERCOMMUNICATION TELEPHONE Systems, B. 
Brander, Nottingham. 

8564. Paper Corrins, P. R. J. Willis.—(2. A. Post, 
United States ) 

8565. SunstiruTe for W. Whitham, T. C. 
Sumner, and F. E. Whitham, Sowerby Bridge, 
Yorks. 

$566. WasHinc CLorues, C. Duckworth and J. Mudd, 
Manchester. 

8567. Merat for Castinc Dentures, J. H. Gartrell, 
London. 

8568. Bicycies, G. Haworth and W. Greenhalgh, 
Accrington. 

8569. CoIN-FREED Mecuanism, P. J. Jackson and J. 
Hughes, Birmingham. 

8570. BLowers, C. Harris, Manchester. 

8571. Construction of VaLvzs, W. 
Sheffield. 

8572. Coat Briquetres, S. Cowper-Coles and Co., 
Limited, and 8. Cowper-Coles, London. 

8573. Puorocrapuic Masks, W. Tylar, Birmingham. 

8574, THREAD-GUIDE for YARN MACHINERY, W. Townend, 
Keighley. 

8575. Door Knoss, J. Hargreaves, Bradford. 

8576. ApsusTABLE Hook Mecsanis, E. Lewis, Bir- 


Lockwood, 


mipvgham. 
8577. Gasstnc Frames, Dobson and Barlow, Limited, 
and T. H. Rushton, Manchester. 
8578. Fire Licutine, E. Brooks and W. Gunn, Man- 
chester. 
= Lire Buoys, T. A. Ross and A. Campbell, 
iw. 


8580. Locomotive Biast Pires, J. Murrie, Glasgow. 
8581. Apparatus for FILTERING SEwacE, J. Murrie, 


Glasgow. 

8582. CoupLinos for Rattway Taucks, J. H. W. Bourne, 
London. 

8583. Mgasurinc Bacs of Sucar, A. J. Johnston, 
Liverpool. 

8584. Furnace for Roastine Sunstances, G. Rigg, 
Swansea. 

8585. Turust Brock, F. J. Bell and C. French, 
London. 

8586. Sewep Warp Fasric, J. W. Hyatt, New York 
City, United States. 

8587. Stays, G. L. Hogan, London. 

8588. Tires, G. A. Nussbaum, London. 

8589. Tires, R. Isherwood, London. 

8590. Carp Serrinc Macuing, J. R. Tetlow and A. 
Blackburn, London. 

8591. Suutties, 8S. H. Ashcroft, Manchester. 

. Rirces, H. A. W. Mendham, London. 

. COIN-FREED Macuines, J. M. Alderton, London. 

. Harr for Weavine, E. Mundorf, London. 

. CoRKING Macutng, J. White, London. 

. D. Morozova, Leeds. 

. Gate Vatves, R. Shirley, London. 

8598. AccumuLators, G. F. W. Kloth, O. H. G. Diin- 
ning. and J. G. L. D. Kunhardt, London. 

8599. Bricks, J. Bowler, London. 

8600. Cement Kitn, N. W. Curtis and A. E. Carey, 


London. 

8601. CLEaNING Hoss, 8S. Hydén and K. A. Simonsson, 
London. 

8602. Switcues, 8S. Puplett, London. 

8603. Guarps when OpEninG E. Kennedy, 
ndon. 

4. FisHING Reexs, O. S. Ruddock, London. 

. PsospHoric Iron, O. Massenez. London. 

Vermin Trap, C. Hotston. London. 

. Carp Game Marker, H. B. Blackburn, London. 

3. Porrery, W. C. Morison, London. 

. Pires, R. G. Allanson-Winn, London. 

. Boots, Lajanthe, London. 

. Motor Traction, W. G. Potter, London. 

. Motor Traction, W. G. Potter, London. 

. Matrress, D. Frankenthal, London. 

. Tings, H. Hammond and J. E. Gowing, London. 

. Lamps, F. M. Lewis, London. 

. Biastina Rock, J. G. Lorrain—(4%. Thomson, 
United States.) 

8617. Heatinc Rarpway Carriaces, E. A. Parker, 
London. 

8618. Laprgs’ Garments, H. J. Haddan.—(M. D. 
Mirsky, United States.) 

8619. WaTER-CLOsET VaLves, E. G. Watrous, Lordon. 

8620. Skates, A. Kiss, London. 

8621. CorE-MAKING Macutings, W. P. Thompson.—(Z. 
F. Brown, United Staces.) 

8622. Mou.p, K. Michaelis, London. 

8623. PackING PHotocrapHic Puiates, K. Michaelis, 


London. 
8624, Bicycie Tires, A. H. Brintnell and E. L. Sawyer, 
iverpool. 

8625. ARTILLERY SHELLS, F. Blau, Liverpool. 

8626. Foip1ne Boxes, Lever Bros, Limited, and A. J. 
Charpy, Liverpool. 

8627. CrutcH for InvaLips, D. Rugg, London. 

8628. TrRaversIne Lapper, R. P. Wilson, London. 

8629. OvERHEAD E.Ectric Conpuctors, R. P. Wilson, 
London. 

8630. — Propucers, A. F. Spooner.—(Z. Inchauspé, 
France. 

8631. Seats for ENvELopss, J. W. Cushman, 


mdon. 
8632. Dies, L. L. Sagendorph and H. P. Lloyd, 

London. 
8633. Apparatus for Cootinc Brveracgs, C. Bicker, 


London. 

8634. UmBreias, M. A. Bohm, London. 

8635. FoLIO-REGISTERING MECHANISM, C. T. P. Holloway, 
London. 

3636. SuLpHURIsED Dygsturrs, O. Imray.— 
(The Farbwerke vormals Meister, Lucius, and Briining, 
Germany.) 

8637. BREEDING Box R. O¢cstereich, 
London. 

8638. Piates for Buast Furnacss, J. Kennedy, 


for Brrps, 


London. 

8639. Fenpers, J. Carrington and J. Banfield, 

London. 

J. Carrington and J. Banfield, 
mi 


on. 

8641. Vatve Gear, Davey Paxman and Co., Limited, 
and T. 8. King, London. 

8642. CaRBONATING AppaRATUs, E. E. Murphy, 
London. 

8643. PREPARING Fiprovus MATERIAL, A. H. Martin, R. 
E. Tinker, and T. D. Ryan, London. 

8644. Vatves for Ick Macuines, W. J. Francke, 


mdon. 
8645. PHorocrapHic Copies of Drawinas, A. Tell- 
kampf, London. 
8646. en E. Midgley and A. H. Mitford, 


n. 
8647. Freep MEcHANISM for PRINTING Macuinss, W. 
Vickery, London. 
8648. ELecTRic ExcHaNcE Apparatus, W. L. Wise.— 
(The American Machine Telephone Company, United 


States. 

8649, ATER-TUBE Borers, J. E. Thornycroft, 
London. 

8650. PRopELLING Suips, W. West, London. 

8651. ConpENSERS and REFRIGERATORS, L. Chew, 
London. 

8652. Apparatus for ReLeastnc CaTrie, J. N. C. I. 
Oldager and N. C. Neilsen, London. 
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8653. Morors, W. R. Ridings and Veritys Limited, 
London. 


8654. TRANSPORTING Fietp J. H. Mann 

and Mann’s Patent Steam Cart and Wagon Company, 

Limited, Leeds 

8655. Brusnes for CLeanina Bcorts, J. T. Bobinson, 
London. 

8656. Knitrep Garments, M. E. Fram and M. Shuttle- 
worth, London. 

8657. Fasteners, F. Tanton, London. 

8658. Meruop for CLosinc Preserve Jars, G. Brown, 


London. 
8659. STRENGTHENING Raitway Joryts, J. Kyle, 
Glasgow. 
8660. FoLpABLE Bep Cuarrs, M and W. C. McEwen, 


ow. 

8661. Seoses-war Taps, J. Westley and F. Foster, 
Manchester. 

8662, CarTripeE, J. T. Baharie and J. T. Baharie, jun., 
Sunderland. 

8663. SrrERING Apparatus, J. C., J. W., and H. Gee, 
Huddersfield. 

8664. Automatic Uscoup.ine of Cuarns, 8. W. Vint, 
Bradford. 

8665. SmooTHinc Iron, J. M. Cosler, Kingston-on- 
Thames. 

8666. REFRIGERATING ApPpaRaTUs, A. Siebert, Kingston- 
on- mes. 

8667. ParLour Gamez, B. Dixon, Kingston-on-Thames. 

8668. Lusricators, W. Adams and J. L. Grandison, 
Manchester. 

8669. Device for Hotpinc Nexpizs, T. Keeling, 


gow. 

£670. Doustinc Waterproor D. N. Bertram 
and P. Cruickshank, Manchester. 

8671. Arr Beps, J. Levi, Manchester. 

72. Gear MecuanisM for Cycuxs, J. Fagan, Dublin. 
8673. ExpLosion Enotnes, C. M. Johnson, Reigate. 
8674, Srsps, G. H. Bradley and C. H. 

Rawling, Scarborough. 

75. WinpLasses, A. M. Glass.—(0. Kammerer, Ger- 

many.) 

8676. Potato GaTHERER, J. Watson, Emneth, Nor- 
k. 


77. ‘Exectric Current Cotiectors, R. M. Tyrer, 
Liverpool. 
8678. Lez Ratts for Suips, W. M. Hoskins, Birming- 


ham. 
8679. MeTaLtic Bepstgaps, J. E. Hoskins, Birming- 
hi 


am. 

8680. Corre Pots, L. L. Grimwade, Manchester. 

8631. Paint Waser, T. Cosgrave, Blackrock, Co. 
Dublin. 

8682. Penci, SHARPENER. O. von Simonson, Paris. 

8688. Capiner F. G. Faulkner, Birmingham. 

8684. Fiat Metat, T. Whitehouse, 
Birmingham. 

8685. Camera, A. J. Jones, London. 

8686. Borer, H. Jackson, Leeds. 

8687. Boor Trex, F. H. Nies, Wolverhampton. 

8688. WATER PirE Systems, E. O. Richter, Glasgow. 

Taps, C. C. Bailey and W. 8S. Cottis, 
London. 

8690. Brakes, C. 8. Ackley, Glasgow. 

8691. ARTIFICIAL Strong Biocks, F. Boenke, Glas- 


gow. 
8692. Fasteninc for Gioves, E. Church, Beckenham, 
t. 


Kent. 

8693. Hxet Protector, P. L. and C. Stead, New 
Brighton, Cheshire. 

8694. Warprosse, A. Ecker, London. 

8695. FReE-WHEEL CLUTCHES for CycLEs, C. Binks, 
London. 

8696. COLLAPSIBLE Packine Case, N. Rosen, London. 

8697. Boots, F. G. Thompson, London. 

8698. Trucks, F. W. Brampton, Birmingham. 

8699. Liug, T. M. Thom, London. 

8700. Bott Lock1ne Bar, T. Taylor and P. F. Kensett, 
Mitcham, Surrey. 

8701. Overagap Raitways, H. J. Cooke and M 
Ehrenfeldt, London. 

8702. Drawixc TaBLE, H. W. Roberts, Newmarket, 
Cambridgeshire. 

8703. Bertus, A. H. Baird, Liverpool. 

$704. SwkEeTmEatTs, M. Streimer and J. Gloor 
London. 

8705. Potato PLANTER, H. Strobel and F. Schmutzler, 


ndon. 
8706. Titus, A. G. Macculloch and H. Dickinson, 
London. 
8707. — Kynoch, Ltd, and R. H. Housman, 
ndon. 
8708. ImpRovED FLExisLE Dome Jockry, F. Lack 
ndon. 
8709. Or. Cans, E. de Raet and H. Briquet, Liver 
pool. 
Cork Extractors, A. Baumgarten, Liver- 
pool. 
8711. a. Extractors, A, Baumgarten, Liver- 


pool. 

8712. Printine Forme or Rack, G. R. Hughes, 
London. 

8713. CoLtars, C. R. G. Smytke, London. 

8714. ActuaTinc Wacon brakes, H. E. Gresham, 
Manchester. 

8715. Apparatus for Heatrxc Arr, F. C. Weber 
London. 

8716. Dynamo Macuinges, O. A. Zander and B 
Ingestrém, London. 

717. SEconDARY CELLS or Batteries, W. Fritsche, 
London. 

8718. Hunters’ Toots, J. R. and J. A. Sullivan, 


London. 
719. for Picturgs, F. Miillerand 7. Hilsdorf, 
mdon. 

8720. ALTERNATING-CURRENT ARC Lamps, W. Mathiesen, 
London. 

8721. Opgratinc Brercu Buiocks of Guns, J. Hopney 
and Sir W. G. Armstrong, Whitworth, and Co., I.td., 
London. 

8722. Ostarntinc the Contents ef Yeast CELLs, R. B. 
Ransford.—(L. W. Gans, Germany.) 

8723. Motor-cak AXLks, W. Kliemtand A. Heinemann, 


mdon. 

8724. Eiectric Switcues, J. T. Armstrong and A. 
Orling, London. 

8725. APPLYING a PoLIsHING MATERIAL, M. Pfeifer, 


ndaon. 
8726. MxgcHanicaL SKIN TREATMENT, G. Sartori, 


mdon. 

8727. Gripper for W. T. Henley’s 
Fn ph Works Company, Ltd., and R. O. Wright, 

ndon. 

8728. Parntine Gotr Batts, W. T. Henley’s Telegraph 
Works Company, Ltd., G. Sutton, and R. J. Hatton, 
London. 

8729. Fezp-waTeR Reoutators, E. M. Eden, London. 

8730. ADVERTISING Devics, J. Eisenmann and F. J, 
Cotman, London. 

8731. Com Ciutcues, H. E. Brown, Londen. 

8732. ConvERTING IRON into J. Esson and G. H. 
Taylor, London. 

8733. Mupovarps for 8. M. White, 
London. 

8784. ADVERTISING Posters, DispLay Bits, A. E. 
Farrants, London. 

8735. GEODETICAL. INstRUMENTS, H. Grubb, London. 
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8736. Bractne Jacks, F. J. Crockett, Birmingham. 

8787. DousLE-actTine Saws, G. R. Peart and F. Foxon, 
Sheffield. 

8738. ELectric Motors, R. C. Sayer, Bristol. 

8739. Hanpies for FurniTurg, F. M. Walker, Glasgow. 

8740. Heatine of Warer by Steam, Clark, Liver- 


1. 
Frame Stream Generators, H. Wilcke, 
iverpool. 

8742. Promotion of ComBusTIon in STEAM GENERATORS, 
G. Howe, Liverpool. 

8748. CycLg Stanps, R. N. McCormick and H. Hutchin- 
son, Manchester. 

8744. InsuLaTING Wires, B. G. Hodges, 


Derby. 
8745. Commanan Corn Sower and Cuttivator, J. Ellis, 
Dublin. 
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746. Contarner with for Varnisx, J. Linn, 
Scar ‘borough. 

8747. CarnBuRETTERS, F. Rough and E. A. Greathed, 
Hereford. 

8748. Steam Traps, G. W. Smith, Bradford. 

8749. MANUPACTURE of STEEL Tunss, T. B. Sharp, 
Birmingham. 

8750. Curttine Macurng, F. Dick, Glasgow. 

8751. Drawpoy, F. Dick, Glasgow. 

8752. Tank for Precrprratinc Metats, A. Berry, 


Leeds. 

8753. Hack Saw Macuings for Merat, E. G. Herbert, 
Manchester. 

8754. for of Drawinas, R. Barton, 


8755. Srartina for Tramcar, T. Gregory, 
Manchester. 

8756. Roor and Srrucrurat Work, E. L. Pease, 
Stockton-on-Tees. 

8757. for Manuracturge of Iron and STEEL 
Packie, W. Armstrong, Stockton-on-Tees. 

8758. Pitot Lagi, F. A. Young, Exeter. 

8759. Stiver Cans, F. Feeney, Manchester. 

8760. Damask Weavine, G. Hove, Glasgow. 

8761. Exastic for BicycLEs, Ziegler, 
Germany. 

8762. ACETYLENE Gas Licutrne, F. R. L. Strathy and 
A. J. Riley, London. 

8763, for W. Kellner, Charlotten- 
burg, near 

8764. Hoox with RoTaTaBLe Pornt, E. Hecht and R. 
Birnbaum, Charlottenburg, near Berlin. 

8765. Drivinc for A. Mehl, Berlin. 

8766. Ick for ATTACHMENT to C. E. "Challis, 

ndon. 

8767. WaTER-cLoset Firtines, H. L. Doulton, London. 

8768. WatER-cLosgt Firtines, H. L. Doulton, London. 

769. Postat Iypicator, E. Avery, London. 

8770. Perroteum CHAMBER CELL, M. B. O’Brien, 


London. 
8771 Frire-sox Sray-sott Jornt, W. M. White, 


London, 
8772. for Meta, Drums, &c., M. H. Hallam, 


London. 

8778. Gas Generator, W. Higgins and G. Kay, 
London. 

8774. Wispow Sasues and Frames, E. G. Kendall, 


Birmingham. 
8775. Hanpigs to Stocks, J. Eastwood, 
ndon. 
8776. Exptostve Gas Motors, A. J. Boult.—(E. 
Caillavet, France.) 
877 Yeast, M. P. Davies and E. Wilding, London. 
Bi M. P. Davies and E. Wilding, 


877! for Avromosites, F. J. Stallings, 


8780. PRESERVER, M. London. 
8781. Corn-FREED Macuing, W. G. Parry and C. 
Hubenthal, London* 
8782. ENVELOPES, F. H. Bramley and H. C. Willmott, 
mdon. 
8783. Curr Protectors, F. C. Watts, London. 
8784. — + TRANSMITTING Devices, G. Calvert, 
ndaon. 
8785. Hat Hotper, H. Quitmann, London. 
8786. Power Pressss, J. Rhodes and Sons, Limited, 
and W. H. Rhodes, London. 
8787. BoTTLE-WASHING Macutngs, J. Parry, London. 
8788. Puzzix, F. W. Jacob, London. 
8789. Szwina Macutneg, C. A. Dearborn, 
London. 
8790. TaBiEs, J. T. Marshall, jun., London. 
8791. Brewis, C. Ford, London. 
8792. Percussion Primers, A. T. Dawson and G. T. 
Buckham, London. 
8798. Emsossinc Macuings, &c., E. H. Schmidt, 
London. 
8794. Tiss, E. Currie, London. 
= Carriers, F. W. Schroederand F. Hayes, 
ondon. 
8796. BortLe Stoppers or Sgats, H. 8. Brewington, 
London. 
8797. Game, A. E. Lyons, London. 
8798. Frxinc to Boots and SHokgs, J. V. Collier, 
Birmingham. 
8799. Stair Rops, H. Walford, Birmingham. 
8800. Monoazo Dygsturr Manuracturg, C. D. Abel. 
—(Actien - Gesellschaft fiir Anilin Fabrikation, Ger- 


many.) 
1. Toxocvugs, G. Schwabe, 


8380 
London. 
Sxutrtz in Looms, G. Schwabe, 
London. 
8803. _Measurinc V. A. Arcioni, 


London. 
8804. SprxpiEs, W. Gihon, London. 
8805. Pneumatic Tire Remover, C. G. Dinsmore, 
London. 
Tramway Switcues, C. Dalmas, 
pat 
8807. Borters, J. F. Smith, Liverpool. 
8808. Mecuayism for Orgpyance, C. Holm- 
London. 
CicarettEs, J. F. Davis and W. H. Newman, 
London. 
8810. Tins, W. H. Reddan, London. 
8811. TaNcENT SIGHTING Devices for Orpwance, W. 
L. Wise.{The Skodawerke Gesellschaft, Bohemia.) 
8812. Devices for RgMOVABLE BRIDGE 
Work, W. L. Wise.—(W. E. Griswold and L. D. Sweet, 
f M. W. L. Wise 
MYUSITION Of MATTER, .—(C. Bade, 
United States.) i 
8814. PRESSURE - REDUCING Apparatus, F. Kaeferle, 
London. 
= -REDUCING Apparatus, F. Kacferle, 
mdon. 
8816. Brock CaLenprErs, A. J. Boult.—(&. Timling, 


Germany. 
8817. oa Oe PRESSURE INCANDESCENT GAS - LIGHTING 
&c., A. J. Boult.—(Sociéts Lumitre Boule, 


-MAKING E. T. Pollard and E. L. 
pet 
8819. Boxgs, Ltd., and C. Chapman, 
London. 
8820. Mecuanisq, B. R. Bealeand A. E. Bagnall, 
London. 
8821. Manuracturg of Exptosives, F. Volpert, 


London. 
8822. = Picks and Suovets, &c., P. L. Lefebvre, 
ndaon., 
8823. Typewriters, J. B. Hammond, London 
8824. WaTER-TUBE BoILERs, Tubes, Limited, and R. F. 
Halliwell, London. 
8825. Haxp Hots, Tubes, Limited, and R. F. Halliwell, 
ndon. 
8826. Screws and Screwprivers, E. A. Braubach, 
London. 
for Rartway Wacons, E. A. Braubach, 
8828. WASHING or BLEacHING Faprics, J. Gebauer, 
London. 
8829. CORK-COMPRESSING Apparatus, W. Hucks, jun., 


London. 
830th April, 1901. 


8830. Pivots for Macuingry, F. E. and J. A. Appleby, 
Birmingham. 
= Ling System W. Garner, 
effie 
8832. PygumaTic Tires, H. Easton, Teddin, 


from Acrp, 8. 
Coles and Co. “Limited, and S. Cowper-Coles, 


8835. Tippinc Buckets, J. Price, Cork. 
8836, Horstinc Wincugs, A. Whalley, Warrin 
8837, CLEANING PHONOGRAPH CYLINDERS, A. Lomax, 


Coo’ 
KING APPARATUS, J. 
Cambridge. 


8889. ApyusTaBLE Sgat Cover, E. Culley, 


8. 

8840. TURNTABLE, T. F. som, | E. Adams, and G. M. 
Waring, Kingston-on-' 

8841. Proven, J. W. aeesuner and D. H. Nusbaum, 
Kingston-on-Thames. 

REMOVING APPLIANCE, W. P. Ackerman, 
B 

8843. Roap Veuicizs, J. R. D. Pattison, Leeds. 

8844. WATER-TUBE STEAM H. Wilcke, 


Liverpool. 
Guipinc Torprpors, R. Thom and J. Nairn, 


lasgow. 
8846. Sora, A. Hunter, Glasgow. 
8847. Spapg, H. W. E. Hickson, London. 
8848. Diamonps, H. C. Bull and F. L. Marshall, 
London. 
Macuings for Groovina Woop, J. Huxley, 


8850. Roranr Evarng, A. B. Lennox, Neweastle-on- 


Tyn 
8851. oo Distnrector, J. Robertson, Sheffield. 
8852. Grips for Sinxs, J. M. Jameson, Leicester. 
8853. Fitter, T. Waite, 


Bgarinas, J. T. Macdonald and J. St: wart, 
8835. a Sroxers and Furnaces, W. Fraser, 
Apparatus, C. V. A. Ely, Bir- 
$857. st. Counixaion Pocket Casgs, C. J. Trevitt, Bir- 


ming’ 
8858. for S. Preston, H. Walker, and H. 
French, Manchester. 
8859. SAFETY Lirt, W. Gerling, ounes. 
8860. Pen, W. W. Sanford and F. D. Bennett, Glas- 


gow, 

= DraAvucut PREVENTER, F. C. Rogers, 

anc 

8862. Stirtinc Papsr, T. E. Briggs and E. Webb, 
Manchester. 

88638. Briiets, W. B. Hughes, Manchester. 

8864. Power TRansMITTERS, J. K. Macdonald.—(The 
Singer Manufacturing Coupany, United States. 


Pappie Boat, W. A. Hart, Boxford, Suf- 

8866. AtracHMeNnt for Hee of Boor, V. D. Pavord, 
Northa’ 


m 
$867. yg J. L. Stevenson, Middlesbrough. 
8868. -COOLING APPARATUS, C.V. A Eley, Bir- 


mu 

TEMPERATURE of Factorigs, F. 
Watson, Great Harwood. 

8870. Pipgs for VENTILATION of Mings, A. Zaczek, 
London. 
71. Macurng, P. R. Glass, London. 

8872. Sprinc Stgeerive Heaps, H. Belcher and Humber, 
Limited, London. 

8873. Cycte Casz, W. H. Boyd, Manches 

8874. Brake, W. W. Blades and C. C. Wakefield, 
London. 

8875. SuspenpER, F. G. Heath, Birmingham. 

8876. Opentnc CANISTERS, M. Eichholz and A. Fanfsen, 
Birmingham. 

8877. Hor Coxe Conveyor, M. Graham, London. 

Razor, F., R., and O. Kampfe, 

8879. Topacco Box, M. W. and E. D. Newbegin, 
London. 

8880. ARITHMETIC CALCULATING Macuing, 8. Tate, 
London. 

8881. GaS-MANUFACTURING Apparatus, C, J. Johnson, 


London. 

Lames for DisInFEcTING A. Roubleff, 

mdon. 

Stena.s, J. Netter and H. Queyroul, 

ndon. 

8884. Gates for Rartway Srations, A. E. Bataille, 
London. 

8885. Apparatus for Dryinc Gray, V. Tommasini, 
London. 

2 PuorocraPuic Prints, E. C. Varry, 

8887. GasHOLDERS or GasomETERS, F. J. Mayer, 
London. 

8888. APPARATUS for Compressinc Arr, H. H. Lake.— 
(Rand Drill Company, United States.) 

8889. Macuring for Drittinc Hovgs in Woop, L. A. 
Porritt, E. 8S. H. Barnes, and E. Amyes, Man- 
chester. 

8890. Prixtine TeLecrapus, J. E. Heimer- 
dinger, London. 

8891. Lupricatinc Apparatus, H. H. Lake.—(Rand 
Drill Company, United States. 

8892. ELecrric Ciocks, R. M. Lowne, 

8893. Lusricators, J. N. Hochgesand, Lond: 

8894. SgLF-cLosinc VaLves, F. W. Golby. A. 8. 
Hass, Denmark.) 

8895. Tre for Rattway Rats, D. Servis, 
London. 

8896. Catcu, M. H. Spear, London. 

8897. Pweumatic Tires, O. Imray.—(F. A. Wilcox and 
T. R. Palmer, United States.) 

8898. Buck.gs, T. J. MacCarthy, London. 

8899. PAPER Gurpgs, A.M. Clark.—(The Wagner Type- 
writer Company (Incorporated), United States.) 

= — LEUM Lamps, A. T. Hughes and C. H. Read, 

ndon. 

8901. Nut Locks, D. 

8902. Putverisine Orgs, J. K. Clark, London. 

8903. Screw PRopELers, J. A. Cooper and W. Stellner, 


London. 
8904. ALLovs, H. H. Lake.—(W. B. Simonds, United 
States.) 


8905. Manuracture of Gas, L. T. D'Altoff, London. 
of Etecrric Currents, L. Maiche, 
ndon. 

8907. Rotary Curtine Too. for Mera, A. J. Norris, 
London. 

8908. Lusricators, G. A. Térnblom, London. 

8909. Automatic CamERa C. Weiss, London. 

8910. InstRumENT for CompuTINc Wacss, G. Roegner, 


Liverpool. 
8911. Cuttine Macuing, Lever Brothers, Limited.— 
(J. Meek, Canada. 
8912. Cycies, W. H. Patrick and A. H. Rogers, Bir- 
8913, TgLEscopic CompounD Enarnegs, W. Schneider, 


London, 
PxotocraPHic Apparatus, H. B. Shaeffer, 


on. 
8915. Biscurr Boxss, G. A. Foster, London. 
8916. Camera Sranps, M. F. Cotton, London. 


8917. Brxs, A. W. Foster, on. 

8918. Propuctne Movine Pictures, 8. H. Crocker, 
London. 

8919. Braxes for Venicies, J. W. Wain- 
wright, on. 

8920. ELEcTric Switcugs, J. E. Spagnoletti, London. 

8921. Bicyctz Support, A. J. Wilkinson, London. 

8922. TELEPHONE SysTEMs, O Angelini and A. Jengo, 
London. 

8928. ManuractourE of Inxs, F. de Brandel and A. de 
B. d’Asson, London. 

8924, MANUFACTURE of AnrHracene Derivatives, H. 
E. Newton.—(The Farbenfabriken vormals Friedrich 
Bayer and Co., Germany.) 

8925. SUPERHEATERS, Davey, Paxman, and Co., Ltd., 
and T. 8. King, London. 

8926. Vatve Gear for Srzam and other 
Davey, Paxman, and Co., Lid., and T. 8. King, 


on. 
—— Vatves, E. C. R. Marks.—(H. 8, B. Brindley, 
6028. Miron of Parntine on Guass, F, W. Stevenson, 
Putters on SHarts, F. W. A. Lazareth, 
— Pou.eys, F. W. A. Lazareth, London. 

931. WRITING. TaBLeTs, J. Landau and F. Mutsen- 


London. 
8932. Primary Barrerizs, F. M. Chaplet, 
London, 


Sream Tursines, H. F. Fullagar, 
mdon. 
of GunpowpgeR, J. Morris, 


8935. Maxuracrone 
8936. "Cantona: Macuryg, J. B. Alliott and J. M. 
C. Paton, London. 
Kaas, W. L. Wise.—(B. Bache- Wiig, 
Vorwa: 
8988. Ri Puncu for J. T. Dilworth, 
Limerick. 


lst May, 1901. 
8939. ApvusTaBLe Hat Suspenpger, F. Boardman, 


Nottingham. 
‘oy, F. J. Cotman and W. G. Walker, 
n. 
for Bicycies, H. W. Lanham, 


8942. Dryine and AssorBinc Apparatus, F. W. Saat- 
mann, London. 

8948. MgasURING MaGnetic Properrigs of MATERIALS, 
F. G. Baily, Edinburgh. 

8944. Tim HoLpgr, H. E. Humphry and W. F. Brown, 
London. 

8945. Waavinec Genoa Corps, J. Zimmermann, Bar- 
men, Germany. 

Pen, T. H. Brady, Manchester. 

WasHinc Macuines, W. N. King, Glasgow. 
. Jars, G. T. Harris, London. 
. Cover for Tea Kerrie, G. Cope. Gloucester. 

. APPLIANCE for SurFactnc Woop, J. Pearson, 
Birmingham. 

8951. Dcptex Mgasurino Cock, M. Martin, London. 

8952. CrrcuLaR Kwyitrep Fasrics, &c., 8. Smith, 


Leicester. 
8953. SwitcHEs for HicH-TENsIoN Circuits, J. Hamer, 


8954. BEARING-LUBRICATING APPARATUS, J. Parkinson, 
Bradford. 

8955. Pacxrxe for Pistons, J. Lever, Man- 
chester. 

8956. Dynamo Exectric Macuings, E. 8. G. Rees, 
Wolverhampton. 

8957. SHapE Carrier for Evecrric Licnt Firries, 
J. A. Morton, Glasgow. 

8958. KrrcHeN Ranogs and other Firepiaces, R. 
Campbell, Giasgow. 

Boot and Laces, H. Sparrow, 

‘ow. 

8960. Puttinc Over Boots and Suoxs, A. Hills, 
Wellingboro. 

8961. Pumes, H. Laing, J. Wood, and R. Brown, New- 
castle-on-Tyne. 

8962. Execrric Switcues, T. H. Parker, Wolver- 
hampton. 

8963. ConstructiInc Wuex.s, T. H. Parker, 
Wolverhampton. 

8964. Execrric Traction, T. H. Parker, Wolver- 


hampton. 

8965. i Traction, T. H. Parker, Wolver- 
hampton. 

= Switcuxs, C. Schinzea and N. J. Goldfarb, 


8967. Sorts for Execrric Motors, T. H. Parker, 
Wolverhampton. 

8968. Water-cootinc Apparatus, J. Barr and C. 
Binks, Nottingham. 

8969. WATER-Gas Thorp and T. G. Marsh, 
Whitefield, near Manches' 

8970. Pasts, Woodward, 

8971. Saw, H. Martin, 

8972. Furnaces, M. é , Lond 

8973. ENGINgs, IC. Phelon and H. Rayner, 


4. Seman Sregrinc Gear for Surps, C. J. Frilund, 


on. 
8975. Piantine Szxps, C. P. and C. L. Jervis, London. 
8976. VALVE-CONTROLLING MrcuanisM, H. Foster, 


Manchester. 
8977. Universat Paper Cup, F, T. Morrison, Cape 


Colony. 

8978. — Screen, J. R. Temperley and T. Meacock, 

mdon. 

8979. Dig-ceNTERING Mecuanism, A. J. Boult.—(The 
Lanston Monotype Machine Company, United States.) 

8980. Fiurp Insectino Mecuanism, A. J. Boult. 
ee Monotype Machine Company, United 
States. 

8981. GaLLEy Mecuanism, A. J. Boult.—(The Lanston 
Menotype Machine Company, United States.) 

8982. Paper Freep Mrcuanism, A. J. Boult.—(The 
Lanston Monotype Machine Company, United States. 

8988. SPRAY-DISTRIBUTING APpPpaRaTvs, J. Reitz and 
Thaler, London 

8984, and Croan CLEANING, H. Edmond, 


Cardi 

8985. THERMO-ELECTRIC Batrery, L. Bénier, London. 

8986. Automatic Covup.ines, G. J. Gillings and R. 
Wilson, Halifax. 

8987. Stups and Neckties, F. D. Cleaver, 
London. 

8988. Hgaprest, M. Kinsey, London. 

8989. Se_r-acTinc Mugs, J. Jackson, Manchester. 

8990. Manuracture of Fett Hats, C. M. Tirard, 
London. 

8991. Water Gavorgs, F. Collewuié, London. 

8992. LeaTHER Betts, E. Magaldi, London. 

8993. Trousers Pressers, O. Aufholz, London, 

8994. ATTACHING Pens to Books, &c., H. J. Dixon, 
London. 

8995. Manuracturinc Soot from Tar, A. Bente, 
London. 

8996. Tzats for Borries, C. Wenigmann, 
London. 

8997. GoverNING CuRRENTs, A. W. Gattie, 


London, 
8998. X-ray Tubes, A. C. Cossor and W. U. Hilliar, 


on. 
8999, Girta for Horsms, A. A. Trébois, London. 
9000. Brakes for Firg-aras, T. Bergmann, London. 
9001. Disiyrecrant Liquip, T. W. Liibbecke, 
ndon. 
9002. HicH-Tension Switcn, W. P. Thompson.—(The 
per of Voigt and Haeffner Actiengesellschast, Ger- 


y.) 

9008. J. Trantom, Liverpool. 

9004. Step Lappers, E. Bardin, Liverpool. 

9005. LusricatTinc Devices, A. Bauermeister, 
Liverpool. 

9006. Stripe VaLtve Gear, S. 8S. Younghusband, 
London. 

9007. Baewinc Beer, H. A. Hobson and The Concen- 
trated Beer Company, Limited, London. 

and MENTHOL Houper, T. D. Vint, 


Carprts in Position, C. J. Gardner, 

mdon. 

9010. Corset Busxs, W. T. Crooke, London. 

9011. ELEcTRO-DEPosITION of Mrtats, R. D. Sanders, 
London. 

9012. INTERNAL ComBusTION Enotnes, W. H. Kitto, 
London. 

9013. Ink-wELLs, C. H. Rome, London. 

9014. MaGAazINE SMALL-ARMS, O. H. London. 


9015. Locks for BREECH-LoADING Guns, F. Havlik, 
London. 

9016. GLove Fasteners, M. Vigers, London. 

9017. Strikinc Gear for Puiieys, J. Kaetzler, 


London. 
9018. Framework of Cycizs, J. D. London. 
9019. Execrric Gear for Hoists, J. Bjornstad, 
Mecuanism for Venicies, D. M. Murrow, 
9021. = nana Liquips into Casxs, J. G. Crossman, 


Nozzxz, J. G. Crossman, London. 
9008. TgstiInc SECONDARY BATTERIES, L. Bristol, 
London. 
9024. Brake Mecuanism, D. M. Murrow and A. 
Lamplough, 
9025. Tanninoe, L. B. Trant, G. Soldani, and P. V. 8. 
Martin, London, 


MILK Can, R.S. Fisher, Lisburn, 


9027. Sewinc Macuinegs, J. V. Eves, Belfast. 
9028, ANTI-VIBRATORY CYCLE ATTACHMENT, W. HL Ash 
worth, Bolton. 
9029, KNITTING Macuines, H. Clarke, Leicester, 
9080. CoNTROLLING VALVES of FLUID-PREssURE Steer. 
Ggars, J. Deam, Eccles. 
9081. Canryinc UmBRELLAS, H. Wary, Colyford, near 
2. MEs for GRowINa 
Glasgow. 
. PRintiING Presses, J Dorman and W. 4, 
“onan and Co., Limited, Stafford 
9084. PoRTABLE POCKET TABLET, A, 
Radbourne and A. C. Price, Birmingham, 
9085. SHow-case Firrinas, R. T. Lednor, Ram: sgate, 
9036. Sutps’ Fotpine Hoskins and ‘Sewell, 
Limited, and C. Johnson, jun., Birmingham. 
a SE AUTOMATICALLY OPENING Doors, + J. Rogers, 
atfo 
9088. Lirg-cuarps for ELECTRIC Tramcars, F. Lamb 
Liverpool. 
9039. TREATMENT at ALIMENTARY Sunsrances, J, 
Hogarth, G 
9040. KILN for 
on-Tyne. 

9041. SuppLyixc Gasgous Liquips, A. C. J. Charlier, 

‘OW, 

9042, ‘oom Donates, J. Walton, A. Rhodes, and A, 
Townson, Bradford, 

9043. Pick-RBLADE Carrier, J. Smith, 

9044. Joints, W. Milroy, G 

9045. WINDING FRAMES, E. Gritehley, 1 Manchester, 

9046. Weiout Levers, J. H. Park and W, 
Barton, Manchester. 

9047. Printino Macuine, J. and E. A. Ridgway, and 
A. Wood, Stoke-on-Trent. 

9048. Bucket Ecevators, P. M. Pritchard, Liverpool, 

9049. Hat Saapgs, W. Ellison, Liverpool. 


Matt, T. Larkin, Newcastle. 


SELECTED AMERICAN PATENTS, 


From the United States es Potent-efics Oficial Gazette, 


664,615. Broacnina J. A. Baker, Houston, 
Tex.—Filed May 81at, 1900. 

Claim.—(1) A broaching press, comprising a recipro- 
——_ head carrying spaced cutters for successively 
brasses and finishing the same at one opera- 

tion of oorks head, a fluid-pressure motor for imparting 
a reciprocating ‘movement to said head, and means, 
substantially as described, for turning said head 


W 
SS 


during the reciprocating movement, as set forth. (2) 
In a broaching press, the combination of a pin having 
its ends screw-threaded and provided with a collar 
adjacent to one end, spaced cutters mounted on the 
pin, a washer being inte: between the lower 
eutter and the collar of the pin, a sleeve internally 
screw-threaded and into which the pin screws, a ring 
held on the sleeve, and a Sg ring between the first- 
named ring and the said washer, substantially as 
described 


664,645. J. Kennedy, Pittsburgh, Pa, 
~ Filed June 29th, 1898, 

Claim.—(1) Vertical rolls, having a bearing at each 
end, a slide poe for each of said bearings upon which 
the bearin y slide, said slide bars being on but 
one side o' the F Ae and secured to a suitable support, 
and a laterally and vertically movable support for the 
lower bearing of each of said rolls. (2) In a rolling 
mill, a roll having a gear wheel on its neck driven by 
gears mounted on shafts on each side thereof, and 4 

or frame containing the gearing and supported by 
the bearing of the roll, said box or frame and gearing 


(64,645) 
° 
e_ojjje 


being movable laterally thereon to permit automatic 
adjustment of the parts. 4 (8) In a universal mill, the 
combination with a tal of main housings of slide ‘pars 
carried by said hous’ poe and extending beyond them, 
and a pair of vertical rolls ed on the slide bars and 
adapted to be separated a distance equal to or greater 
‘ton the distance between the main housings, and 
mechanism for adjusting the position of the rolls. (4) 
In a rolling mill, a vertical roll having a laterally mov- 
able lower bearing, a cylinder having a plunger, anda 
connection between said plunger and bearing, said 
connection being adapted to be moved laterally. 


N 
=1 6 

il 

| | i 

Hit 
| | 
{ 1 

el 
| 

«Tol 
5533. INTERRUPTERS Of INDUCTION D. F. 
Turner, Edinburgh. 
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HYDE PARK LOCOMOTIVE WORKS, SPRINGBURN, 
GLASGOW. 
No. I. 

Tux Hyde Park Works form the largest locomotive 
manufactory in Europe, and also one of the oldest of the 
srivate locomotive works in this country. It may, in fact, 
without invidiousness, be spoken of as the doyen of the 
British locomotive trade. Mr. Walter Montgomerie Neil- 
son, the founder of the firm, and son of J. Beaumont Neilson, 
to whom the iron industry is under lasting obligation for the 
invention of the hot-blast, commenced to build stationary 
and marine engines in Hyde Park-street, not far distant 
from the harbour of Glasgow, about 1832, only two years 
after the opening of the Liverpool and Manchester Rail- 


MR. JAMES REID 


way had directed attention to the possible growth of the 
locomotive industry. A few years later the firm began 
to construct locomotive engines for all comers, so that in 
this respect they stand out as pioneers of what was 
destined to become one of our greatest national industries. 
For a number of years they were the only locomotive 
builders in Scotland ; but they did not continue long in 
this isolation, as other firms took up the business although 
on a smaller scale, and by-and-bye it became the fashion 
for railway companies more or less to undertake the 
manufacture of their own rolling stock—a policy which, 
in the opinion of many, has resulted in the multiplicity of 
types in this country without corresponding benefit. 

When the business, undertaken and offering, became 
too large for the old premises in Hyde Park-street, the 
firm cast about to find a new situation, not only sufticient 
for the needs of the time, but lending itself readily to 
future expansion. Glasgow was then as now rapidly 
extending its borders; and many square miles of outlying 
country were being steadily occupied by dwellings, shops, 
and factories in the population’s ceaseless spread. Village 
after village, although as yet beyond municipal jurisdic- 
tion, became practically an integral part of the all- 
absorbing city. Among these budding communities was 
Springburn, then an outlying weavers’ hamlet, but now, 
in these days of telephones and electric tramways 
especially, an integral portion of “Greater Glasgow.” 
There, on virgin soil, so to speak, yet where the loco- 
motive works of the Caledonian and North British 
Railway companies, as well as those of Sharp, Stewart, 
and Co. have since been established, Neilson and 
Co. found a site in all respects suitable. It adjoined 
the North British Railway system; and in course of 
time the City Union Line, an important branch of the 
Glasgow and South Western Railway, was added, while 
the value of this connection has since been increased by 
the construction of the North British City and District 
Railway. 

To this ideal site at Springburn the firm removed in 
the year 1860—taking away with them the old name of 
the Hyde Park Locomotive Works—and began the building 
up of the transferred and the modern Hyde Park Works. 
The plans of the new works were drawn so that additions 
could be made without the original scheme being radically 
interfered with; and it speaks not a little for the skill and 
prescience of the designers—and quite as much for the 
good sense and enterprise of their successors—that the 
works are, in their immensely extended proportions of 
to-day, in all 1 arg congruous and sequent as in an 
establishment laid out and fully erected at once. 

The co-partnery of the Hyde Park concern at the time 
of the removal consisted of Mr. Walter Montgomerie 
Neilson and Mr. Henry Dubs. Operations had not long 
been thoroughly set going at the new works when the 
latter gentleman severed his connection with the firm 
and started locomotive works at Polmadie, in the 
south-east district of the city. Shortly thereafter Mr. 
Neilson was joined in partnership by the late Mr. James 
Reid, with whose name—and the names of his sons who 
have succeeded him—the fame, prosperity, and upbuild- 
ing of the Hyde Park Works are inseparably associated. 

We give here a portrait of the late Mr. Reid; and 
of his career a few particulars are necessary to the 
Correct appreciation of his connection with and develop- 


ment of the Hyde Park concern. He was born in Ayr- 
shire in September, 1828, and after a careful education, 
he entered the engineering works of Scott, Sinclair, and 
Co., of Greenock, where he served his apprenticeship. 
After some further experience in the marine engineer- 
ing works of the well-known Greenock firm of Caird 
and Co., he entered the Hyde Park Works, and in the 
shops there he perfected his knowledge of engineering from 
the locomotive side. He had not, however, been many 
years at Hyde Park when he was offered a post of 
some importance in the Atlas Works of Sharp, Stewart, 
and Co.—then of Manchester, but since 1888 of 
Glasgow, and situated in close proximity to the Hyde 
Park Works. Mr. Reid eventually held the responsible 
position of general manager in the Atlas Works, and 
under his direction many of the most important con- 
tracts undertaken there were carried out; while during 
the period of his management the financial position of 
the firm was steadily improved. 

On Mr. Dubs’ withdrawal from the Hyde Park con- 
cern in December, 1868, Mr. Neilson invited Mr. Reid 
from Manchester to join him in the proprietary and con- 
trol of Hyde Park; and this was eventually arranged, and 
on terms which enabled the latter to become the only pro- 
prietor on Mr. Neilson’s retirement from the firm in 1878. 
From that year until the time of his death, in the summer 
of 1894, Mr. Reid was the guiding spirit and the sole 
owner of the Hyde Park Works, where some 2500 hands 
were ordinarily employed, and where over 150 locomotive 
engines with their tenders were produced annually for a 
considerable number of years. From the date of the 
International Exhibition in 1862, where the Hyde Park 
Works were for the first time represented—the exhibit 
being an express passenger engine for the Egyptian 
Government, see Fig. 1—to the Chicago Exhibition of 
1893, these works under Mr. Reid’s control did great 
things, and established a fame in all parts of the world. 
At a recent public meeting of the inhabitants of Spring- 
burn it was resolved to erect a memorial statue of Mr. 
James Reid, regarding whom it was then said that “‘ the 
rapid growth of the district was mainly due to his skill, 
foresight, thoroughness, and splendid business capacity.” 

On January 1st, 1893, Mr. Reid was joined in the pro- 
prietary of Hyde Park Works by his four sons—Hugh, 
John, Andrew Thomson, and Walter Montgomerie 
Neilson, who had previously been associated with him in 
the conduct of the business, and who have since his 
decease in the summer of 1894, formed the proprietary 
and controlled the destinies of the Hyde Park establish- 
ment. 

In Mr. Hugh Reid, eldest son and senior partner, are 
found the qualifications necessary for the head of this 
great concern, and in his hands and those of his 
brothers the administration has not, to say the least, in 
any way relaxed in efficiency. Not only has the output 
been fully maintained, but the annual capacity has 
increased from about 200 to 300 main-line British loco- 
motives and tenders, or one for each working day. And 
this mainly as the result of extension and re-organisa- 
tion affecting almost all the departments—virtually 
constituting new works—carried out, too, while produc- 
tive operations proceeded apace. The firm at present 
gives employment to 3500 hands, exclusively on loco- 
motive work. Mr. Hugh Reid was born at Manchester 
in 186C, while his father was manager in the engineer- 
ing works of Sharp, Stewart, and Co., and received 
his education in the Glasgow High School and Uni- 
versity. On entering Hyde Park Works in 1876 
his natural talent for engineering was afforded every 
scope for development, and its exercise guided and con- 
solidated by careful practical training. Mr. Reid is a 
member of the Institution of Civil Engineers and other 
scientific societies, and he is Convener of the Committee 
on Machinery and Electric Lighting, one of the most 
important departments of the present Glasgow Inter- 
national Exhibition. He makes a special study of the 
subject of electricity as applied to engineering, and the 
result of such study finds tangible expression in the 
notable installation of electric plant in the works under 
notice. 

The natural advantages of the site of the Hyde Park 
Locomotive Works at Springburn become more and more 
evident as the situation and its surroundings are examined. 
The works occupy the most central position in this grow- 
ing district of Glasgow, and there is a population of about 
50,000 residing in the immediate vicinity. The chief 
industries of the locality are the four large railway and 
locomotive workshops, and naturally the mechanic of the 
best type in unlimited quantity is a native production, 
while the railway servant trained in Springburn is in 
constant demand both on home and colonial railways. 

The Hyde Park Works are most conveniently situated, 
as has been indicated, on the Springburn branch of the 
North British Railway in close proximity to Sighthill goods 
station, and there are three direct railway connectionsand 
entrance gates on the nothern side of the works. The 
three principal Scotch systems provide Glasgow with a 
most excellent railway service; and although by. mutual 
arrangement the North British only at present operates 
Neilson, Reid, and Co.’s sidings, we understand that the 
Caledonian and the Glasgow and South-Western Railway 
have also running powers into their works. 

In addition to the railway conveniences for dealing with 
the transportation of the productions of the works, it may 
be stated that most favourable carting rates are obtained 
for delivery to the harbour of Glasgow. Springburnisthe 
highest and perhaps the healthiest district in Glasgow ; 
and as it is a steady descent all the way down from the 
works to the docks on the river Clyde, contractors are 
always anxious to secure this carted traffic, and the railway 
by no means has a monopoly; more especially as there is 
almost always congestion of the railway traflic at the docks 
round a loading ship, while carts can always deliver goods 
alongside the ship within an hour of leaving the works. 
There are three passenger stations in Springburn, but the 
electric tramway system from Glasgow gives the most 
direct and frequent communication to and from the works. 


While the inherent advantages of the site and locality 
are apparent, and reflect credit upon whose who were 
responsible for the selection, the works themselves have 
always been considered a model, and as these have, as 
already explained, been re-arranged practically in their 
entirety within recent years, they now leave little or 
nothing to be desired, even in the light of modern 
experience. 

As an instance of this judicious planning, it may be 
pointed out that while there is at present through internal 
railway communication from end to end of the works, the 
sidings outside the works are utilised for quickly trans- 
ferring material from one part of the works to another 
by making use of the three separate connections with the 
railway previously referred to; the yard locomotive con- 
veying the wagons with the material in the most rapid 
manner without having to disturb any vehicles that may 
be standing upon the longitudinal sidings in the shops. 
Again, for loading finished work for shipment, there are 
two independent sidings which pass at some distance 
apart through the main 700ft. long erecting shop and at 
right angles to it, and trains of empty wagons can be 
taken along these and loaded wagon after wagon by the 
overhead electric travelling cranes, without occupying 
unduly the valuable shop room, as would be the case if 
these two loading sidings had been arranged longitudinally 
along the erecting shop as is usual. 


ADMINISTRATIVE AND DESIGNING OFFICES. 


The vast business now centred under the control of 
the Reid family having been founded as far back as 1837, 
the jubilee year of this monarch among locomotive 
engineering concerns was coincident with that of the reign 
of Queen Victoria. To mark the jubilee of the firm’s 
existence the administrative offices were re-erected in 
1887 on a scale which is not surpassed at any similar 
establishment. This building, of special hand-made brick 
and red sandstone, two storeys in height, with its long 
facade of 310ft. and handsome embellishments, has much 
the appearance of a public institution. The manner in 
which the interior is arranged and fitted up serves to 
increase this impression. 

Entering the main door-way, the visitor finds himself 
in a spacious entrance hall richly panelled, with corridors 
branching off to the right and left, and with an open 
balustraded stairway giving access to the upper floor, on 
which suites of rooms for the administrative department 
of the concern, and for the commercial and designing 
staffs, are arranged as on the ground floor. The reception 
or board-room on the upper floor is a splendid apartment 
—see Fig. 3—measuring 40ft. by 30ft., and with its wide 
oriel windows, its Corinthian columns, and massive oak 
furniture, is more suggestive of a reception-room in a 
nobleman’s mansion than of a public room in a locomo- 
tive building works. 

The principal drawing-office is a large apartment—see 
Fig. 4—measuring 105ft. by 35ft., occupying the full 
width of the building, and copiously lighted from large 
windows on both sides. There is accommodation here 
for forty-five draughtsmen, and in another office on the 
ground floor twelve machine draughtsmen are placed, 
while in a special room of about 7Oft. in length by 18ft. 
wide some twenty women tracers are constantly em- 
ployed. A well-equipped photographic printing room, in 
which plans are duplicated from the tracings thus made, 
is another important adjunct to the designing accommo- 
dation, while there are, of course, fireproof safes for the 
preservation of drawings and records. Adjoining the 
main drawing-office there is a number of other rooms 
which are used in connection with the department, one of 
these being set apart for the laying out of plans for the 
inspection of engineers who visit the works on business 
relating to contracts undertaken by the firm. ; 

The drawing-oftices, in common, of course, with 
the other apartments in this large building, are lit 
by electricity. The incandescent system—in which 
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lamps of 16 candle-power and 32 candle-power are used 
—obtains throughout the suites of rooms, except in the 
drawing and tracing offices, where 15-ampére arc lamps 
of the inverted type set upon standards are employed. 
Incandescent lamps with flexible leads, so that they 
might be moved about and placed where the light would 
be of most service, were at first employed, but these 
have given place to the present fixed inverted arc lamps. 
With these the designer draws under conditions as 
favourable to good work during the night as during the 
day. The white quality of the are lamp, combined with 
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| 
the entire absence of shadow, is in no way fatiguing to | 


the eyesight. 


Photographic printing is done by means of an enclosed | 
10-ampére arc lamp, and the prints are dried in an | and despatch. 


electrically-heated chamber. 


At the extreme end of the main drawing-office is an 
adjustable slide valve motion frame, by which the valve 
gear of all classes of engines is tried; the proper angle for of rail—is a five-ton electric pillar crane of 60ft. jib | which are not immediate 


shop after the engines and tenders have been put | wagons are passed under one or other of the outside 
together, and, with an adjoining packing shop, enables | electric pillar cranes in the yard-—Fig. 7—which are 
work to be stored if there is any delay between completion | utilised for unloading these, the two former being stacked 
in the adjoining racks, and all of these can be cut at the 
In the open yard adjoining the latter departments, | bar, angle, or plate hydraulic shears, which are placed 

and at the back of the administrative offices—the two | Within the radius of these pillar cranes. 
connected, as will be seen on plan, with numerous lines All materials, such as plates, castings, forgings, &c, 
i iy wanted in any of the de. 


excentrie pulleys, lengths of excentric and valve rods, Xc., | radius and 16ft. lift, all as clearly brought out in l’ig. 5. | partments of the works are taken by rail into one or other 
are ascertained, and the valves accurately set. 


GENERAL ARRANGEMENT OF WORKS. 


The works to which this splendid suite of administrative 
and designing chambers form a fitting and necessary fore 
part, are on a corresponding scale of expansiveness and | be seen from plan. sho 


The paint shop, a self-contained and final department | of the material shops, where they are stored by means of 

situated at the extreme east end, is connected with this | three 10-ton electric travelling cranes. Fuel to the sho 

section of the works by lines of rail, which conduct to the | boilers and gas producers, and pig iron to the foundry 
' outside sidings along the trunk line of the North British | are conveyed in wagons to the required depdts, the fuel 
| Railway system, and thence into the works again, as will being discharged direct either into the hoppers at the 
boilers or on to the firing platforms at the gas 


completeness. Taking shops and open space together the | In addition to the open yard area at various parts there | producers as required. The distribution of the material 


total area occupied ex- 
tends to about fourteen 
acres. Composed almost 


entirely of one storey 
buildings, of ample but 
varying heights, and prac- 
tically one concrete group, 
disposed in two main sec- 
tions, with boiler- 
house, power and light- 
ing stations, managers’ 
offices and general stores 
between them—the shops 
are a model of conveni- 
ence, skilfully arranged 
with a view particularly 
to the regular sequence of 
work being proceeded with 
throughout. 

As will be gathered from 
the block plan we give, 
Fig. 2, the two main 
groups consist of a series 
of parallel shops, sepa- 
rated only by rows of 
supporting columns, and 
embraced under roofing 
of a generally light and 
lofty character. The 
height of the erecting 


shop is, for obvious rea- 
sons, greater than that of 
the shops generally. 
Without in any way 
attempting at this point to follow minutely the ar- | aré covered-in spaces of great extent, marked “ Plate 
rangement and equipment of individual shops, it may | Store” and ‘ Material Store” in our plan, which are 
nevertheless be advisable to indicate very cursorily the | roofed in and constructed in a manner suggestive of the 
general grouping and sequence of the various depart- | most delicate machinery being accommodated instead of 
ments. Afterwards we will endeavour to follow more | raw material, in the way of plates, forgings, castings, &c. 
closely the “argument of the plot” as the dramatist | —see Fig. 6—which in other works are mostly left to the 
would put it, to produce locomotives and tenders—in the | tender mercies of the open. These shops, which are on 
variety which the world’s demand necessitates—for the | the wrought iron standard and light steel and glass roofing 
particular purposes intended, with expedition and | systems so largely employed in connection with the most 
economy. /modern engineering and other works, were erected by 
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from the material shops 
throughout the works can 
be effected either by 
means of wagons or small 
bogies, or by passing it 
from crane to crane and 
from shop to shop. Thus 
cylinder castings are con- 
veyed in bogies on the 
narrow-gauge line direct 
from the foundry to the 
new cylinder shop, where 
they are machined, tested, 
and finished ready for the 
erecting shop. Finished 
wheels and axles from 
the erecting shop are 
taken by the track to 
short sidings, under the 
sweep of the 5-ton elec. 
tric pillar crane, with a 
60ft. radius, and here 
stored for shipment on 
one of the parallel lines 
of suitable gauges in front 
of the offices—see Fig. 7. 

All engines and tenders 
which have to be de- 
spatched on their own 
wheels are run direct 
from the erecting shop 
to the paint shop by the 
siding outside the works. 
The paint shop, which is 


300ft. long by 40ft. wide, has two lines passing through 
it, and it is so arranged that engines or wagons with 
material to be painted pass in at one end and out in 
rotation when finished at the other. 

The respective shops have each, of course, their 
overhead travelling or walking jib cranes of vary- 
ing power, all of which are electrically driven, but 
these will more conveniently fall to be noticed when 
the equipment of the shops comes under review 


later on. 


Hyde Park Locomotive Works: 


Priqumatc Power Stata 
= Engine Erecting Shop Terder Erecting Shop 
Chimney 
Boiler Mounting Shop Bower Shop 
& |root Grinding S 
Finishing Shop : 
Light Tool Shop 


Flemingtonm. Streev 
Fig. 2—GENERAL PLAN 


The joiner aii | pattern making shops, the pattern stores, | Sir William Arrol and Company, of Dalmarnock Iron- | 


and the brass and iron foundries, with cupolas, core-drying | works, 
stoves, &c., associated with these, are, as will be seen from : caicdves 
the plan, detached from, but in every way convenient to, INTERNAL DISTRIBUTION, ‘3 

the main groups of shops. The template shop, flanging| Having in a preliminary and very general way indicated 
shop, boiler shop—in three bays—the smithy and forge— | the arrangement and scope of the works as a whole, as 
in three bays—follow naturally in one general group, con- i 
stituting the eastern side of the main building of the | the works, both by individuals and material, the way is 
establishment; and on the other, or western side, the | prepared for a somewhat mofe minute survey of the 


machine and finishing shops, wheel and fitting shops, | equipment of the several departments. Before entering | two-cylinder steam feed pumps an 
upon this, however, we will treat of the transport and | feeding the boilers. 
| five is shown by Fig. 8 

by means of coal-conveying and eleva 

| by T. and T. Vicars, 
being effected through gearing by an elec 
horse-power of the Bushberry type. 4 
clinker are also automatically removed from the pit in 


boiler-mounting shop, as naturally follow. 

Both these general groups with their subsidiary depart- | distribution facilities within the works, as well as the 
ments have their work focussed in the engine-erecting | plant for motive power, lighting, &c. : 
shop and tender erecting shop accommodated in one! The supply of materials, fuel, &c.,to the works is 


gigantic bay extending the whole length of the two groups, | brought in at one of the railway gates, and is passed over | 
and constituting a department 700ft. long by 43ft. broad. | railway weighing machines, two wagons being weighed | 
A spacious steaming shed serves to relieve the erecting ‘simultaneously. Bars, angles, and scrap material in | 


STEAM BOILER AND CONDENSER PLANT. 


The boilers supplying steam are placed about the 
| centre of the works and in proximity to the power-house. 
| They are six in number, of the Babcock and Wilcox water- 
| tube type, all of which are fitted with that companys 
‘automatic chain grate stokers and steam superheaters. 
ting surface, 


well as the transport facilities by which access is had to | Each boiler contains 1630 square feet of hea 
ure of 200 1b. 


| and is constructed for a re 

per square inch. There are two ‘‘ Cameron ”’ double-ram 
d one injector for 
f which a range of 
—are fed with fuel automatically 
ting plant installed 
of Earlstown and London, the driving 
tric motor of 20 
The ashes and 
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front of the boilers by a spiral conveyor. 


walls of the boiler-house are lined with white enamel 
bricks, and present, with the whole boiler-house, a most 
cleanly and orderly department—too often in large works 
very much otherwise. 

The condenser plant is situated in an underground 
chamber near the electric power station. The plant 
consists of two independent Worthington surface con- 
densers with air and circulating water pumps. The 
circulating water is cooled in a Worthington cooling tower, 
19ft. diameter by 33ft. high, which at the time of its 
erection about a year ago was the largest then installed 
in this country. The steam and exhaust pipes are led 
down the centre of the power-house under ground, the 
necessary connections being made opposite each engine. 
The exhaust steam pipes are so arranged that the engines 
can exhaust either into the atmosphere or into one or both 
of the condensers, as desired. 


ELECTRIC POWER AND LIGHTING. 


_ The system of electric generation for power and 
lighting purposes in Hyde Park is that of continuous- 
current generators running in parallel on the two-wire 
system. All the generators are arranged for supplying 
current at 220 volts. These units are well shown by Fig. 9, 
and the whole installation may simply be enumerated 
as follows, viz.:—A 1000 I.H.P. Ferranti compound engine 
with a 12-pole shunt-wound Schuckert generator, 650 kilo- 
watts; a 570 I.H.P. Belliss and Morcom tandem-com- 
pound three-crank self- lubricating enclosed engine, 
coupled direct to an 8-pole shunt-wound Schuckert 
generator, a 375 kilo-watts; a 250 I.H.P. Mirrlees 
Watson and Yaryan compound single-acting engine, 
coupled direct to a 4-pole shunt-wound Mather and 
Platt generator, 154 kilowatts; a 200 I.H.P. W. H. 
Allen, Son, and Co.’s self-lubricating compound engine, 
coupled direct to a 6-pole shunt-wound “Allen” 
generator, 136 kilowatts; a 200 I.H.P. Willans and 
Robinson triple-expansion engine with a 2-pole shunt- 
wound Siemens generator, 122 kilowatts; a 175 I.H.P. 
Belliss self-lubricating compound engine, coupled direct to 
a 2-pole shunt-wound Silvertown generator, 122 kilo- 
watts ; a 150 I.H.P. Scott and Mountain self-lubricating 
compound engine, coupled direct to their 2-pole com- 
pound-wound type generator, 99 kilowatts; a 100 
LHP. Belliss self-lubricating compound engine coupled 
d rect to a 2-pole compound-wound Siemens gene- 
ra‘or, 64 kilowatts; a Davey, Paxman, and Co.’s vertical 
compound engine, coupled direct to an Electric 
Construction Company’s dynamo, 27°5 kilowatts. The 
electric cables from the dynamos in the power station to 
the main switchboard there, are taken along the walls on 
either side of the house in underground channels, being 


thus as far removed as possible from the steam and 
exhaust pipes. 


Neither the | 
fresh fuel nor ashes require any handling whatever. The | 


Fig. 8—BOILER HOUSE 


The aggregate horse-power of the above units reaches 
to close on 2700, which must be said to be a liberal pro- 
vision even for such large works as Parkhead. The idea 
of the management, however, is to have practically the 
one-half of the total installation at rest, and ready to be 
called upon at any juncture, when the other half is doing 
duty. For transforming from 220 volts to 65 volts for the 
use of the motors on some of the travelling cranes and for 
other purposes, there is one 121-kilowatt 6-pole shunt- 
wound transformer—with spare armature—by Hall and 
Co., Oldham. 

As to the motors employed in driving the main shafting 
throughout the works, the most important are ten 75 
horse-power 4-pole motors. Five of these motors are 
situated in the power station, where they are under the 
direct care of the electricians there. Each motor drives 
one line of shafting by means of ten separate ropes, the 
drive being placed at the end of the shaft in every case, 
and as in this position a pulley of any diameter may be 
used, the motors are all arranged to run at the same 
speed, although the speeds of the driven shafts may vary 
considerably. The other five duplicate motors are 
distributed throughout the works and are similarly 
employed. To economise floor space; to improve the 
directions of the drive of these latter motors, and to 
protect them against injury and from dust, they are 
placed in glass houses on raised platforms almost on a 
level with the line shafting. In addition to the above- 
mentioned motors there are also two 6-pole 75 horse- 
power motors, and one 2-pole 50 horse-power motor for 
other lengths of shafting, in which cases the motors are 
either on the ground level or under ground. In addition 
there is the 20 horse-power motor, which drives the 
automatic stoker, &c. 

All the foregoing motors, and indeed nearly all the 
motors throughout the works, run at the comparatively 
slow speed of 300 revolutions per minute. With two 
exceptions—which are belt drives—all the motors are 
arranged for rope drives. The length of shafting driven 


by each of the twelve 75 horse-power motors varies from | 
130ft. to 600ft., dependent largely upon the size of the | 


machines driven from each shaft. The total length of 
main shafting driven by motors is 3798ft. 

All the cables to the motors are of the best manufac- 
ture, thoroughly insulated, and in every case laid 
under anal in cast iron pipes. 


ELECTRIC LIGHTING. 


There are at present 277 arc lamps installed through- 
out the works. All the arc lamps run four in series on 
a 220-volt circuit. The incandescent lamps throughout 
the works run eight in series on a 65-volt circuit. The 
drawing and tracing offices are lighted by sixteen 
15-ampére inverted arc lamps, and the time and counting 
offices by six 10-ampére inverted lamps, whilst the other 
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| offices are supplied with 32 candle-power and 16 candle- 
power incandescent lamps. 

The pattern shop, template shop, and tool grinding 
shop are lighted by means of incandescent lamps, but 
all the other shops and the yard are lighted by 15 or 
10-ampére open type are lamps. 

The insulated wiring for the electric lighting through- 
out the works is enclosed in metal tubing with internal 
insulation, and all wiring outside the buildings is 
carried under ground to the steel lamp posts which carry 
| the arc lamps in the yard. 

The entire electrical installation at the Hyde Park 
Locomotive Works has been arranged by the firm’s staff 
from an engineer’s rather than from an electrician’s point 
of view, as immunity from breakdowns was more de- 
sired than small first cost. 


HYDRAULIC POWER. 


The installation of the hydraulic system of power 
throughout Hyde Park is based on a working pressure 
of 1500 Ib. per square inch, the pressure advocated by 

| the late Mr. Ralph Hart Tweddell, and the makers of 

| his tools, Fielding and Platt, whose names, it may be 
| stated are found on by far the larger number of the 
| hydraulic tools in Hyde Park, especially the heavier tools. 

The pumping plant, which is stationed—as will be seen 

from the works’ plan—at the extreme north-east corner 

of the erecting shops, consists of a vertical triple-expan- 
sion surface-condensing pumping engine by D. Stewart 
and Co., Limited, and a Tangyes’ horizontal duplex 
pressure pump. The steam cywinders of the Stewart 
engine are 15in., 22in., and 86in: diameter. and the stroke 
24in. The steam pressure is 150 ]b.,and the surface con- 
denser has a cooling surface of 530 square feet. The engine, 
working at 60 revolutions, delivers 200 gallons per minute. 
| There is a cast steel accumulator, with a ram 18in. dia- 
| meter and a stroke of 20ft.—Fig. 10—which is situated in 
| the open, just outside the wall of the pumping station. 
| In connection with some of the more powerful machine 

' tools there are intensifiers converting the normal pressure 
of 1500 1b. to two tons per squareinch. There are two of 
these associated with the 1200-ton hydraulic forging 

press, and one with the 200-ton wheel press, and a 
similar intensifier is in operation in the testing depart- 

ment. 

The various hydraulic machine tools served by the 
system will more appropriately be noticed when describ- 
ing the shop equipment generally, as will also the several 
tower and jib cranes hydraulically actuated. Meantime 
all that need here be added are a few particulars as to the 
arrangement of piping. The main pressure pipes from 
the hydraulic pumps for a distance of 200ft. are 2in. 
diameter; they are then continued for a length 
of 320ft. at 34in. diameter The pipe connecting the 
accumulator to the main is 3in. diameter. The pipes 
are all laid under ground in built channels. Four 
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momentum valves are placed throughout the service to 
minimise the effect of any sudden shock to the pipes. 


PNEUMATIC POWER PLANT. 


Pneumatic power being required chiefly in the 
fitting or erecting stages of locomotive construction, the 
power-house for producing this most convenient auxiliary 
force is situated alongside, and about mid-length of the 
engine and tender-erecting shops, a distance of fully 
700ft. The main service pipe is placed in an under- 
ground channel, and when it leaves the receiver of the 
compressing plant it is 3}in. diameter, then reduced to 
3in., and finally to 24in. diameter. There is one large 
air receiver just outside the power station, and one 
smaller air receiver at each end of the supply pipe, so 
that the pressure may be equalised. Large dial pressure 
gauges are also provided upon these receivers, so that 
those operating the pneumatic tools may readily ascer- 
tain whether it is the tool or the pressure which is at 
fault should any hitch occur. 

The compressor plant comprises one Ingersol-Sergeant 
compound air compressor with a capacity of 519 cubic 
feet of free air per minute; one compound vertical steam- 
driven air compressor by D. Stewart and Co., Limited, 
with a capacity of 400 cubic feet per minute; and one 
Curtis compound automatic steam-driven air compressor 
with a capacity of 200 cubic feet per minute. The work- 
ing pressure supplied by these machines ranges from 
80 Ib. to 120 Ib. per square inch. 

The pneumatic tools consist principally of drills and 
caulking and chipping hammers of the Boyer and White- 
law types, as made by the New Taite-Howard Pneumatic 
Tool Company, Limited, but several noteworthy riveters, 
both fixed and portable, also form part of the plant. There 
are over two dozen hammers employed, and an almost 
similar number of drills, these being of different sizes 
and capable of drilling maximum holes varying from in. 
to 3in. diameter in metal. The Whitelaw tools, which 
are reversible, are used for tapping as well as drilling. 
There are also several * Little Giant’ hammers for caulk- 
ing and chipping as well as drills of different sizes for 
drilling maximum holes from }in. to 1}in. diameter. 

A noteworthy pneumatic machine tool is a stationary 
riveter of 7ft. gap used for riveting copper stays in boiler 
fire-boxes, which is served by a special electric overhead 
travelling crane. Use is also made of a Boyer portable 
long-stroke riveting hammer, dealing with rivets up to 
lin. diameter in boiler work, as well as Boyer appliances 
for expanding and beading tubes. A further pneumatic 
power appliance is a Wells painting machine, with which 
the washing and painting of the shop sides and roofing 
are accomplished. 


GAS PRODUCERS AND CASE-HARDENING FURNACES, 


Amongst the numerous “systems” installed through- 
out Hyde Park—whether of power production, power 
application, lighting, heating, &e.—the generation and 
employment of producer gas is not the least worthy of 
note, as evidencing the thoroughness with which “ up-to- 
dateness”’ is appreciated and followed, wherever reason- 
able proof of increased efficiency is forthcoming. For 
some considerable time two circular gas producers of the 
Duff type have been in use supplying gas to the 
capacious core stoves adjoining the iron foundry, also for 
firing the plate furnaces and angle bar furnace in con- 
nection with the boiler shop. The plate furnaces have 
air reversing regenerators, and the angle bar furnace has 
continuous air regeneration. Alongside the forge depart- 
ment, at the other side of the works from the boiler 
shop—see plan, Fig. 2—are furnaces for forgings, which, 
enlarged and improved, are also to have regenerative 
gas-firing from three additional Duff producers now 
nearly erected at the west end of forge. These three 
producers, with room for a fourth alongside, also fire the 
locomotive-type boilers fitted over the furnaces which 
supply steam to the forge hammers. 

The producers, both here and at the boiler shop side, 
also supply gas to bolt and rivet furnaces throughout the 
boiler and kindred sections of the works. Moreover, they 
supply gas to the case-hardening, or muffle annealing 
furnaces, and pot case-hardeningfurnaces. Every variety 
of case-hardening furnace, it may here be remarked, is 

rovided at Hyde Park, so that any working part of a 
ocomotive can be treated. To ensure that the results of 
the case-hardening process are in every instance satisfactory 
suitable test pieces are inserted with every charge, and, it 
need scarcely be added, many machine tools specially 
designed for the machining and finishing of case-hardened 
parts are to be found throughout the shops. 

At both batteries of producers the railway runs along- 
side the staging, the floor of which, to economise labour, 
is raised to the level of the railway wagons, and on this 
staging the fuelis discharged. The gas is conveyed from 
the several producers by means of underground brick 
culverts to the different places where it is made use of. 
Consequently all the fuel and ashes are dealt with at the 
producers outside of the buildings, thus saving valuable 
space inside, and allowing of the proximity of the furnaces, 
&e., being kept neat and clean. Only the valves are 
visible, and these are placed in such positions as to be 
least in the way. One feature about gas-firing, which 
appeals to the most ordinary observer, is the entire 
absence of smoke; and this advantage alone—apart from 
the economy which does result from the use of producer 
gas—ought to appeal to large consumers of coal in 
populous districts. 


PATTERN AND JOINERS’ SHOPS—IRON AND BRASS 
FOUNDRIES. 
Having now completed, in a necessarily general fashion, 
our survey of the arrangement of shops and the installa- 
tions of power and other systems throughout them, we 
must proceed to treat of individual sections of the works, 
and the character of their equipments and productions. 
Considering the clearness of the general plan of the works 
which we are enabled to give, it will not be necessary in 


ceded, to follow out any itinerary of the shops conceived 
on the lines of most convenient locomotion through them, 
as in the case of a personally-conducted tour. Aided by 
the plan, we can in imagination readily transport our- 
selves from place to place, and thus follow more closely 
the regular order of the work ; but as every one connected 
with locomotive making knows, this has its intricacies 
and limitations. Our aim, therefore, will be a middle 
course between the two. 

In a range of substantial buildings abutting on the 
North British Railway are placed the pattern and joiners’ 
shops, the brass foundry, iron foundry, and core stoves. 
The joiners’ shop on the ground floor measures some 80ft. 
in length, by 35ft. in width. Here the packing cases are 
made which are required for sending portions of engines 
to their destinations abroad, to almost every part of the 
world, for there are few places where the productions of 
Hyde Park are not known and appreciated. Here also 
the wood cleading for boilers, to any scantling and curve, 
is cut to uniform length, and made up into sections 
readily applicable to the surface to be clador lagged. In 
the cutting of this material a set of pendulum saws is 
employed, which swing in convenient positions over the 
benches where the material can be handled and cut in 
bulk. Disposed conveniently about the floor are circular 
saws—in every case, our representative noticed, pro- 
vided with guards for the workmen’s protection, as ‘ per 
law established’’—band saws, drilling and morticing, 
tongueing and grooving, and other machine tools, the make 
being in every case that of British firms, such as McDowell 
and Sons, Richards, Atkinson, &c. The machines 
here are driven off shafting actuated by belting from a 
2-pole 50 horse-power electric motor of the Brush type, 
fixed under the floor about mid-length of the shop. 
The shop takes artificial light from overhead arc lamps. 

The pattern shop is situated above the joiners’ shop, 
and access is obtained to the former independently by an 
outside stair. The pattern shop, combined with the 
pattern stores, occupies the same floor space as the joiners’ 
shop below. Here are Richards’ band saws, and a very 
capable general joiner of McDowell’s make, with which 
morticing, tenoning, moulding and sawing are accom- 
plished. By the painting and varnishing to which the 
patterns are subjected, a ready means of distinguishing 
between iron and steel parts and rough and bright 
surfaces is provided. The varnishing is incidentally 
conducive to ensuring easy withdrawal from, and a sharp 
impression in the moulding sand, as well as contributing 
to their better preservation in the stores adjoining. The 
pattern shop here, as in all other locomotive works not 
associated with, or to supply the needs of any particular 
railway enterprise, is one of the most important depart- 
ments of the concern. Working to the behests and re- 
quirements of a widespread and varied clientéle, the 
multiplicity of types is great, and each new type involves 
the preparation of a legion of patterns and templates. 
Not knowing the day or the hour when any particular 
pattern may again have to be requisitioned, either for the 
repetition of a whole engine or the supply of a part given 
out, the storage and systematic means of identifying 
patterns are matters well attended to, as needs must be 
in works catering for the wide world’s requirements in 
multiplicity of type as well as numerical plenitude. The 
storage space, large as it is, seems to the visitor all too 
limited. 

Beyond the joiners’ and pattern makers’ shop in the 
same range of buildings is the brass foundry, well 
equipped with all the usual furnaces and appliances. A 
feature of this department, as well as of the iron foundry 
beyond, is the liberal height and the copious light afforded 
by the roof, which contribute much to the purity of the 
atmosphere and the comfort of the workers. 

The iron foundry—Fig. 11—occupies 185ft. length of the 
range of buildings being traversed, and at the far end a 
large side space, occupied mostly as a dressing shop, adds 
materially to the accommodation. Two cupolas adjoin 
the outside wails. The equipment of the foundry—which 
is exclusively for castings in iron, the company being 
indebted as yet for all its steel castings to outside 
firms—is excellent. There are two electrically-driven 
single-motor overhead travelling cranes by Craven 
Brothers, one of 10-ton and one of 5-ton capacity, as well 
as four or five hydraulic wall cranes of 3-ton and 2-ton 
capacity, 16ft. rake and 10ft. lift. At the far end are 
capacious stores for drying the cores, the heating 
medium being producer gas, manufactured, as already 
indicated, in Duff gas producers erected in the yard 
outside the stores. 

If the absence of a department for making castings in 
steel is a noticeable fact about such an otherwise self- 
contained and all-embracing establishment as Hyde Park, 
the reasons for it are correspondently obvious and all 
sufficient. The want of uniformity in specifications, and 
the diversity of opinion among engineers as regards the 
grade und quality of steel required for certain purposes, 
the size of the test pieces and the nature of the tests 
which these should withstand, are ever-present considera- 
tions which render it all but impracticable to have a steel 
foundry as an integral part of individual locomotive works. 
This is so even where the requirements of one or two 
railways and their engineers are concerned, and utterly 
impracticable in private works, having the multiplicity 
and diversity of contracts to deal with that Hyde Park 
has. Here we cannot help remarking—although it may 
be enlarged upon later when describing the special 
chemical laboratory and testing department—that in 
America the recognition of standard specifications for 
the grade of material required for locomotive work, and 
standard sizes of both tensile and bending test pieces, 
forms an advantage which both founders, engineers, and 
consumers in this country should strenuously seek to 
secure. 

MATERIAL YARD AND STORES. 

Passing out from the foundry at its far end, the Duff 
gas producers already referred to are seen in the near 
corner of the yard. This stretch of open yard—if the 


subsequent description, any more than in what has pre- 


term “stretch” can rightly be applied to this and other 


spaces which the thoroughness of the proprietory hag only 
been prevented from covering in by exigencies of crane 
service—is that through which material chiefly enters the 
works from the North British Railway. The spacious 
material store—see Fig. 5—also the plate store, more 
spacious still, are immediately adjoining ; and in the yard 
racks are arranged—seen in our illustrations—for housing 
material of various kinds. These are stocked and depleted 
from and by the trucks, for which rails traverse the yard 
in all directions. For this work there are stationed in 
convenient positions two electric pillar cranes, each cap- 
able of lifting 1 ton 12ft. high, the jib having a radius of 
80ft., with a height of 16ft. 6in. clear. The cranes haye 
wire ropes for lifting and standing independently, so as to 
swing a complete circle. These have been installed by 
the Leeds Engineering and Hydraulic Company, Leeds, 

About the centre of the space there is a very powerful 
hydraulic double-ended shearing machine worked at the 
pressure prevailing throughout the works of 1500 lb. per 
square inch. This machine at one end cuts steel of 4in. 
square section, and at the other plates up to l}in, 
thickness, each cylinder being fitted with automatic draw 
back motion. This capable appliance was also made and 
installed by the Leeds Engineering and Hydraulic 
Company, and is operated by that company’s Hargreaves 
improved patent hydraulic actuating valves. In this 
yard also is a hydraulic angle-shearing machine supplied 
by Henry Berry and Co., Leeds, which cuts up to 6in. by 
6in. by lin. 


FORGE AND SMITHS’ SHOPS, 


The iron and brass foundries have already been 
noticed, and having just spoken of the furnaces, we are 
naturally led to the forge and smiths’ shops. The forge 
and smithy take up between them three bays, each 40ft. 
in width and about 284ft. in length, the lighting being 
exceptionally good. The forge occupies the outmost bay, 
and Fig. 12 is froma photograph taken about its mid length, 
which gives a fair idea of its equipment. The furnaces, 
of which there are nine in number, one of which is in 
connection with rivet and bolt-making machines, are on 
the right and just outside the walls. Several of these 
furnaces are already fired by producer gas, as explained 
earlier, and the remainder are in course of conversion to 
this principle. Amongst the rivet and _bolt-making 
machines above referred to, a noteworthy tool is one of 
Sayn’s bolt-making machines, of French manufacture, 
and if not quite solitary, certainly one of the few examples 
of continental-made tools to be found at Hyde Park. 

Our illustration shows the various power hammers suit- 
ably disposed throughout the shop, ranging in capacity from 
12 ewt. to 70 cwt. and served by capable jib or other cranes, 
The hammers are mostly of the Rigby pattern, made by 
Ross and Sons, Glasgow, the steam supply being conveyed 
to them from the locomotive boilers on top of forge fur- 
naces through pipes led overhead. Most of the hammers 
are of comparatively small calibre, as the need for heavy 
hammers is less now than formerly owing to the use of 
steel castings in place of wrought iron for many parts of 
locomotives. One of the large hammers is noteworthy 
for the reason that it embodies the idea of the late Mr. 
Reid as to what a steam hammer should be. It is, 
broadly speaking, of the usual shape, but the framework 
is designed to permit of the workmen moving freely round 
the job in ah while the legs of the frame are forked or 
open spaced, enabling the forger to see the angle block 
from all points. 

To the righi of the foreground in our view will be seen 
a powerful Tweddell hydraulic press of Fielding and 
Platt’s make. This important machine tool is a wheel- 
bossing press, but is also arranged for use as a forging 
press. It was installed about midsummer, 1899, and is of 
1200 tons power, and fitted with the latest type of valves. 
Associated with itis the maker's patent water-saving gear, 
by which the high pressure is only used for the actual 
production of the work, such pressure being automatically 
applied the moment the top table comes into contact with 
the work. The saving thus affected is represented by 
about two-thirds of the total water pressure. In this 
machine the column centres are 7ft. by 3ft., allowing a 
space of 6ft. clear in the longer direction, and a distance 
of 6ft. from the top of the working table. For working in 
conjunction with this press is an intensifier for putting an 
intensified pressure of 4480]b. per square inch through 
Shin. of the stroke, and an intensifier for use with the 
bottom ram through 6in. of the stroke. There are only 
two levers for the whole operation, one for working the 
valves for top cylinder and one for the valves for bottom 
cylinder, the intensifiers being automatic in their action. 

In this department also is a Brett’s stamping drop 
hammer of 12 cwt. calibre, employed in stamping the 
smaller and lighter class of forgings, and found to be of 
great utility. Its usefulness is especially marked in cases 
where a large number of items of identical shape are 
required. These are finished almost complete, obviating 
the necessity of any after machining, and in this and other 
ways effecting a considerable saving. Powerful shearing 
machines are a necessary part of the equipment of the 
forge, at which all the scrap iron produced in the works is 
cut into strips for cross piling, welding together, and 
utilising in fresh work. Machines here will cut at one 
stroke bars of iron 6in. by 2in. in section and larger. 

The two bays comprising the smithy contain about one 
hundred fires, the arrangement of which, and the uptakes 
in connection, are well indicated in Fig. 18. Coke is used, 
and an air blast, attained in every case by the use of 
Schiele fans, is led to each hearth, the result being an 
almost total absence of smoke. Besides the power 
hammers disposed at convenient distances along the 
whole length of the shops, machine tools, which are seen 
in our view of one of the bays, comprise a Ryder forging 
machine, in which a series of hammers by rapid percussive 
action finish all sorts of small forgings from plain stock, 
also a 200Ib. upright cushioned strap hammer which is a 
convenient working tool and admirably under the control 


of any workman bringing work to it to be operated upon. 
Arches or doorways in the wall bounding the smithy 
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give access to the boiler-shop smithy, the first of a series | either a transverse or longitudinal line of holes or zigzag, , a large multiple drilling machine, by Butler and Co., 


of three bays marked boiler-shop in our general plan. A | and always pointing to the axial line of the boiler. The 
view of this smithy is given in Fig. 14, from which it will | drill spindles are provided with self-acting feed motion, 


be seen that the fires occupy the right-hand side of the 
shop, the fires and anvils being served by suitable jib 
cranes. Grouped along the other side are numerous 
punching, shearing, and drilling machines of the usual 
type by best makers, all served by radial jib cranes of a 
light and convenient description, the first machine on 
the left with plate in position to be operated upon being 
a Hilles and Jones Company’s punching machine, a highly 
serviceable tool. On the surfacing table to be seen on 
“ right foreground all the boiler templates are marked 
off. 
BOILER SHOPS. 


The two bays beyond the one just dealt with form the 
boiler shop proper, and a fair idea of both may be 
gathered from Fig. 15, although the view represents the 
first of the two more particularly. Both bays are served 
by overhead travelling cranes of Craven’s make, originally 
designed for rope drive, but recently converted to electric 
drive.. There is a large crane of 15 tons capacity in each 
bay, besides a 5-ton single-motor in one and a 5-ton 
three-motor crane in the other bay. In the left foreground 


and also with automatic quick-return motion, which is 
effected without reversing the machine. 

It may here be noted that all boiler shell drilling is 
done from the solid the full size at one operation; not 
first drilled to a size under that of the finished holes and 
then widened, as was formerly the practice. 

In the row of machines to the right of the illustration 
there may be seen a series of radial drills, the makers 


being chiefly G. and A. Harvey, Glasgow, Kendall and | 


Gent, and Campbells and Hunter. Two of the tools here 
are radial drilling and tapping machines—Dixon’s patent 
—by Kendall and Gent. They carry on their radial arm 
a saddle having two spindles, one for drilling and one for 
tapping. The spindles are counterbalanced, the drilling 
having hand and variable self-acting feed motion, and the 
tapping arranged to run at the correct proportionate 
speed relatively to the drilling. The tapping spindle has 
a reversing motion for withdrawing the tap at twice the 
speed, and provided with an arrangement by which the 
spindle stops automatically as soon as the tap reaches 
the bottom of the hole, or if the hole be too small, 
rendering it impossible to break the tap. In drilling and 


of our illustration is a Kendal and Gent—-Dixon’s Patent— 
drilling machine for drilling fire-box casing throat plates | tapping holes with this machine, the drilling and tapping 
and boiler barrels when in position, the photograph repro- | 18 done in successive operations. 7 
duced showing this thoroughly efficient tool at work on an | drilled, the tapping spindle running at the correct tapping 
inner fire-box. As will be seen, this is a strong upright Speed is brought up by a single turn of the hand-wheel 

| exactly opposite the centre of the hole. 


bed and having an adjustable rotary table. The drilling ! 5 
spindles are arranged on slides at right angles to each | for moving the saddle the same as the distance between 


other, one spindle in a vertical and the other in a_ the two spindles, so that one turn of the pinion accurately 
horizontal plane, and are so arranged that they work | replaces the drill by the tapping spindle wherever re- 
either side by side, one above the other, or zigzag. One quired. In this manner drilling and tapping goes on 
spindle can be pivoted without deranging its. action, so | continuously without ever having to change the speed or 


that both spindles pointing to the centre of the boiler,| make any changes whatever of the drills and taps. | : ‘ 
| locomotive head with a cast iron body and cast steel 


or in any position, can be set normal to the surface of the | Here also is a multiple drill by Kendall and Gent, 
shell. One of the spindles is fitted with a clutch motion, so having six spindles and an adjustable table admitting 
that it can be stopped whilst the other is drilling single of plates 6ft. in width being dealt with, and a depth 
holes. Each spindle is provided with independent adjust- | between spindle and table of 16in. The spindles, 1fin. 
ment for different lengths of drills, and with independent | diameter, are carried by a saddle fitted on across slide and 


feed, automatic stop, and withdrawing motion. A machine | 80 arranged that all can be traversed along the cross slide | 
| supplied by Fielding and Platt. This is one having a gap 


for similar work endl of Hike desi gn, but made by Campbells | at the same time by steel screw and handle. The spindles 
and Hunter, may be seen in our view further along the | are counterbalanced, and each has an independent adjust- 
| ment for feed and sto 


Immediately a hole is | 


This is accom- | 


machine with a drilling saddle, mounted on a transverse 
sian aa - | plished by making the circumference of the rack pinion | e 
| machines are all useful pieces of scrap, of much higher 


Halifax. 

Besides a number of plate-edge planing machines of 
various makes, there is in this section a notable example 
of Noble and Lund’s band saws, of which quite a number 
are to be found throughout the shops. Thisis a horizon- 
tal band saw of a very special type designed by the makers 
for the purpose of sawing or trimming the flanged edges 
of fire-box end plates after they have been flanged, instead 
of planing or chipping them as was formerly the practice. 
The machine is of the planing machine type, with bed and 
movable table, and two uprights each having a special 
slide for carrying the two saw pulleys. The saw is 
arranged to run horizontally across the work, the latter 
being secured to the table and the saw adjusted to the 
required height. The work is fed through the saw 
self-actingly. We understand this machine has been 
thoroughly successful in doing the work for which it was 
designed, and other locomotive works besides Hyde Park 
have readily adopted it. 

It may here be convenient to-state that there are 
throughout the shops, in all six Noble and Lund im- 
proved band sawing machines, of the ordinary vertical 
type, for cutting iron and steel cold. These machines 
are used on a great variety of useful work, and take 
the place to a large extent of slotting machines. They 
saw up steel forgimgs in very much less time than 
that required by slotting machines. They also save a 
large amount of expensive smiths’ labour, as the forg- 
ings dealt with by them need not be so neatly forged 
to begin with. Again, the cuttings which leave the 


value than parings from a slotting machine. 

One other important machine tool we must notice 
before leaving this bay is a stationary hydraulic riveter 
of 12ft. 6in. gap and 50 tons power, made by 
Fielding and Platt. It is cf the Atlas type, having a 


hob. Serving it is a hydraulic tower crane of eight tons’ 
lift through 27ft., having a longitudinal traverse of 16ft., 


| and cross traverse of 34ft. 


motions, but so arranged that | 


shop. Between these tools is a lathe by Shanks, of John- 
| all can be simultaneously advanced and withdrawn by a | 


stone, engaged in facing the angles on barrel ends. a 
In this bay also there is a special locomotive | lever at the end of the cross slide.. 
boiler shell-drilling machine, for dealing with boilers| A noteworthy tool in this section isan automatic punching 
up to 5ft. diameter, by Hulse and Co., Limited. In | machine by Bement, Miles, and Co., used largely for punch- 
this machine the cross slide is arranged to fit on to the | ing rivet holes in tank plates. The punchis set to operate 
shop columns, and it carries a horizontal slide adjustable | automatically according to the particular pitch between 
along it by a screw. This horizontal slide is fitted with | the holes, and the plates on a long table are carried for- 
two drilling headstocks, each with steel spindle 2in. | ward also automatically, the rapidity and accuracy of the 
diameter, and arranged so that they may be placed in | operations being admirable. Opposite this machine is 


In the second bay of the two under notice, there is 
a still more noteworthy stationary riveting machine, also 


of no less than 17ft., with a cast iron standard and steel 
hob. Accessories attached give it a treble power oi 75, 
50, or 25 tons, as required. Apart from its immense 
length of gap, and other attributes of power, this 
machine is interesting from the fact of its having been 
made specially from Neilson, Reid, and Co.'s instructions, 
to replace a riveter of American make installed so recently 
as 1898—the first large American riveter delivered into 
this country—which proved in actual working anything 
but satisfactory. The points wherein this tool proved 
deficient are worthy of notice. Intended to be a machine 
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of 100-tons power, it was never called upon for more 
than 75 tons, and even then was found too light 
for the work it had to do. The amount of spring 
in the long gap frame was found to be excessive, and 
seriously militated against accuracy and _ satisfactory 
closing of rivets. It may here be incidentally remarked 
that the experience of the Hyde Park firm with American 
tools generally is that, as respects light tools produced in 
large quantities, American productions are very ingenious 
and quite satisfactory, comparing very favourably with 
those of British makers. Where, however, heavy class 
tools are concerned—such as the 17ft. riveter just noticed 
—the American machine tool, however well it may suit 
American practice, is far too light for the work done in 
this country. Serving this immense stationary riveter, 
there is a 12-ton tower crane, which was installed at the 
same time as the discarded American tool. 

Throughout the boiler shops there are, of course, plenti- 
fully in evidence portable hydraulic riveters, mostly of the 
Fielding type, of 18in. gap, varying in opening, and 15 
tons power, also portable riveters on the pneumatic 
principle, mostly of the Boyer type. Pneumatic portable 
tools for drilling, caulking, and chipping, also of the 
Boyer make, are numerous, a3 already indicated 
when treating of the installation of pneumatic power 
plant. A portable pneumatic riveter, of 7ft. gap, also 
previously referred to, is here located. It is used for 
riveting copper stays in boiler fire-boxes, and is served by 
a special overheed electric travelling crane. 

The equipment of the boiler shops in respect of 
machine tools for stages of work preceding that of rivet- 
ing—e.q., rolling, planing, and drilling—is on the same 
scale of heavy capacity and efficiency. There are large 
edge-planing machines, by Hugh Smith and Co., to take 
in the longest plates used in locomotive construction, 
which plane sides and end simultaneously. There are 
heavy vertical rolls by Shanks and Co., Johnstone, 
capable of dealing with plates 11ft. 6in. broad, and of 
any length and thickness, which are served by ahydraulic 
crane made by the Hyde Park firm themselves. 

Speaking of plate rolls naturally leads to a reference to 
one of the newly-installed machine tools of great 
capacity and labour-saving character, in which Hyde Park 
Works, in almost every department, are seen to be rich. 
This is a hydraulic cold-plate bender, which—as a type of 
the heavier machine tools now in vogue—is, comparatively 
speaking, only a recent comer. As is too often the case, 
however, with new tools, foreign users are ahead 
in the adoption of this one, the greater number, 
as yet, being in works abroal. The makers are 
Fielding and Platt, of Gloucester, and the Hyde Park 
machine was only ordered after strict investigation 
by Neilson, Reid, and Co., as to its capability in the 
directions to which it has been hitherto put, and on the 
assurance that it could be utilised with advantage for 
bending the fire-box wrapper plates, which, as everyone 
acquainted with locomotive construction knows, are of 
all kinds of different curves. The Hyde Park bender is 
designed to deal with plates up to 12ft. in length by 

sin. thick, although, it may be stated, others in use 
elsewhere deal with plates over 13ft. long by 1,%in. 
thick, and one notable instance of capacity con- 
sists in a shell-plate for a marine boiler. 32ft. long, 
10ft. wide, and Ilfin. thick, being bent into semi- 
circle in twelve minutes’ time. As compared with the 
bending rolls—examples of which we have already 
noticed as being installed in Hyde Park—several advan- 
tages fall to be noted. Two important points, contri- 
buting largely to the success of the machine—and both 
Fielding’s patent, which can only be used with this 
machine—are the automatic feed motion for hauling the 
plate through the machine automatically at each stroke, 
and the automatic stop motion enabling the curve to be 
determined before the plate is passed through the 
machine, the result being that the plate can be bent to any 
given curve at one passage through the dies. Some 
advantages of the bender as compared with rolls are 
that the plate is bent to a true curve to the very end; 
narrow curved plates, or joint strips, can be bent as 
easily and accurately as shell plates; it is impossible to 
overfeed, and thereby break the machine; plates can be 
bent much quicker than by rolls ; the bender requires less 
manual labour, and occupies less floor space. It can be 
placed in any positionirrespective of shafting, and requires 
no separate steam engine. It is less costly than bending 
rolls of equivalent capacity. Serving the cold-plate bender 
is a hydraulic swing jib-crane by Fielding and Platt 
capable of lifting five tons 10ft. high by 17ft. rake, and 
fitted with that firm's hydraulic lifting and racking 
motions. 

The machine tools throughout the Hyde Park shops 
being, as a general rule, grouped between the standards 
dividing the several bays and under the shafting and 
hangers which these standards serve to carry, as well as 
the travelling crane, girders, and roof trusses, it follows 
that several of the larger machines above noticed as 
being in the boiler shop really impinge on the bay marked 
on our general plan “ Tender-erecting shop,” which, as 
already explained, forms a continuation of the engine- 
erecting shop; the two in line constituting a bay 43ft. 
broad by 703ft. in length. On the opposite side of the 
tender-erecting shop is the flanging shed, which, with its 
series of angle and plate furnaces, and its shearing, edge- 
planing and flanging appliances, really forms an integral 
part of the boiler shop. Noteworthy tools here comprise 
a heavy shearing and punching machine by Neilson and 
Co.; a plate edge-planing machine, already mentioned, to 
plane side and end simultaneously, by Hugh Smith and 
Sons; plate-straightening rolls by the same makers; an 
Arrol’s hydraulic horizontal flanging machine for knees 
and other small pieces, and two powerful hydraulic 
flanging presses by Fielding and Platt. The largest of 
the last-mentioned machines has a main ram 20in. 
diameter by 45in. stroke; vice rams 6in. diameter by 
86in. stroke; column centres 9ft. 6in. by 4ft.; and a 
central vice ram Qin. diameter for holding small plates 
that cannot be reached by the outside vice rams. 


On the same side of the tender-erecting shop as the 
flanging shed, but further east and on an upper floor, is 
an important section of the works which may here be 
referred to, viz., the template shop, where sheet iron 
patterns are set off for boiler-plating and forge-.and 
smithy work. Equipped with every requisite for the 
preparation of the general template work of the whole 
establishment, the situation of this department above the 
ordinary shop level, and screened from the noise and 
bustle there prevailing, is well suited to accurate work in 
measurement and alignment. 


BOILER-MOUNTING SHOP, 


From this section it is an easy and natural step, in a 
descriptive sense, to the boiler-mounting shop, which 
forms the first of the group of bays forming the western 
side of the Hyde Park Works. 

Fig. 16 on page 501 affords a very clear view of this 
bay, and, as it happens, an ordinarily good representation 
of the work usually on hand in this important section. 
It also introduces us suggestively to the bay beyond the 
wheel and fitting shop, and its plethora of items involved 
in this branch of locomotive work. 

This fine view of practically two bays of the Hyde Park 
Works has been taken from the upper windows of the 
general manager's office, which, like the navigating bridge 
of a leviathan steamship, is placed, as will be seen from 
our general plan, both centrally and as regards altitude, 
so that the captain in charge can exercise visual and, to 
a certain extent, vocal control—the telephone, like most 
other things, being up to date in Hyde Park—over the 
busy hive of industry underneath. Much in the general 
manager's and the assistants’ suite of offices is worthy of 
detailed notice as throwing light on the systematic super- 
vision exercised over the conduct of work throughout the 
extensive shops. One thing in particular may at this 
point be noticed. This is a spacious indicator board, 
showing the progress of the work in detail of the different 
engine orders passing through the shops. In the first 
place alist of dates for steaming the engines—or steam- 
testing the engines—is fixed, and working back from these 
dates a definite date is fixed for the different operations 
on each detail. Thus, to meet the steaming date of any 
engine, the cylinder must be cast, say, for the sake of ex- 
ample only, twelve weeks prior to steaming date, bored 
and planed eight weeks, and fitted complete for the erect- 
ing shop four weeks from steaming; the remaining four 
weeks being taken up in the erecting shop. The same 
system applies to the other details, differing in time 
according to the greater or lesser number of operations 
on any detail. The diagram or indicator board is kept up 
to date by movable pegs, which are shifted daily as the 
work progresses, and thus the managers are able by a 
glance, not only to note the progress, but can locate any 
laggard in the race. 

It may be convenient while speaking of the managerial 
control of the works from this central point, to give some 
particulars as to the telephone system installed through- 
out. The installation is part private and part exchange, 
and comprises the following :—Exchange improved form of 
Erricsson 25-line board for magneto call, under operator 
stationed in manager’s room ; bringing into communica- 
tion the principal foremen at every point within an area 
of eleven acres. In each foreman’s office is fixed a 
General Electric Company's wall telephone of micro- 
magneto call type. By calling up exchange, communica- 
tion through it can be had with drawing and general 
offices, and with foremen’s offices. Private wires are run 
between Mr. Reid’s room in the principal administration 
offices and that of the manager, chief draughtsman, and 
ordering department. Private wires are also run between 
ordering department and the various stores, and all such 
places where constant communication is likely to be 
required. All wiring is suspended overhead on insulators, 
and is of No. 16 S.W.G. hard-drawn copper wire. 

A further example of the principle of central control on 
which the conduct of work in Hyde Park is largely based, 
is seen here in the “in” and “ out” indicator having 
reference to foremen of departments and other officials. 
This indicator shows at a glance whether any particular 
foreman is in or out of the works at any time it is consulted. 
It is operated electrically from the various shops by the 
foremen themselves, and a duplicate indicator simul- 
taneously operated is also fitted in Mr. Reid’s private 
room in the administrative offices. The details of this 
important feature are the outcome of Mr. Reid’s own 
practical interest and skill in electrical matters, and are 
the subject of patent rights secured by his firm. 

Beyond its striking proportions and excellent lighting, 
and the splendid facilities for lifting and transport of 
weights—one item of this sort conspicuous in our view, 
being a 20-ton three-motor single crab overhead crane— 
the boiler-mounting shop is not: marked by any profusion 
of noteworthy features as regards equipment. At the 
far end is a series of radial drills, mainly Harvey’s make, 
employed chiefly in drilling the holes for fire-box stays 
through outer and inner plates, and adjacent to these a 
series of tapping machines—Hyde Park’s own make—at 
which the holes in fire-boxes are all tapped for the stays. 

The next bay, named the “ wheel and fitting shop” on the 
plan, and frame shop and turning shop, named “ machine 
shop ”’ on plan, also finishing shop, and light tool shop— 
all of which are in parallei—form the western portion of the 
works. The whole of this section is under one roof, 
although higher in some than in other parts, and cover- 
ing a space 277ft. long by 270ft. wide. There are in all 
eight parallel bays, intercommunication being by cross 
passages at intervals, along waich are laid the ubiquitous 
trolley rails. Several of these bays—notably those 
designated light tool, finishing, and machine shops—are 
served by single-motor walking jib cranes, one 3-ton and 
four 30-cwt., traversing rails laid along the floor centre 
for the full length of shops, and the others have overhead 
travelling cranes, by Craven Brothers, originally rope- 
driven, but now reconstructed to suit electric driving. In 


the case of the cranes serying the wheel and fitting 


shops, rope driving, while it was retained, had the speed of 
traverse accelerated to conform morenearly to the pace and 
mobility of the electric-driven cranes. The cranes seryin 

these several shops range in lifting power from 80 to 5 tons, 
Parallel lines. of shafting run the whole length of the 
shops carried on self-oiling pedestals and driven by elec. 
tric motors, situated in the far end of shops, as already 
explained in treating of the electric power system through- 
out the works. These lines give power through belting 
and countershafts to the numerous and varied machine 
tools which are arranged in close-packed yet convenient 
order, at the base of the standards supporting the shaft. 
ing, pedestals, crane-girder, and steel and glass roofing, 
Under foot these shops are clean and substantial, the 
flooring being for most part of wood-block paving, giving 
a firm foundation and a pleasant foothold. _ 


FRAME AND WHEEL-FITTING SHOPS, 


Figs. 17 and 18 are views taken in the frame shop, the 
first giving an idea of this bay as a whole, and the other 
showing some heavy slotting’ and planing machines at 
the extreme west end. Both our views show the over. 
head travelling cranes serving the shop, which are by 
Craven Brothers, one of 15-ton capacity and the other of 
5 tons. At the time the views were taken these were 
still rope-driven, but speeded up to conform in great 
measure with the more recent electric cranes in other 
shops. Electricity, however, is also being applied to 
these cranes, a single motor being fitted in each case. 

The heavy planing and slotting machines here are by 
Shanks and Co., Johnstone, Hulse and Co., Manchester, 
and by the Hyde Park firm themselves. The left-hand 
machine of the two, so well shown in Fig. 18, is a Shanks 
planer about to deal with three heavy cast iron plat- 
forms. This capable four tool-box planer deals with 
plates 25ft. in length and 6ft. in the square. The 
machine on the right of our view is a special locomotive 
frame-plate slotting and drilling machine by Hulse and 
Co., shown operating upon a bundle of ten frame plates, 
lin. thick, or 10in. overall depth. The machine, 
however, is designed to operate upon frame plates 
in bundles up to 12in. deep, and up to 40ft. in 
length. There are four working heads which are 
adjustable by hand or power along the bed by twin-fixed 
screws and revolving nuts. ‘The slotting heads are pro- 
vided with self-acting and hand transverse traverse on the 
cross slide, and the rams are counterbalanced and pro- 
vided with quick-return motion. The drilling headstocks 
are placed at the side of the slotting heads arranged in 
convenient proximity to the rams, and each is provided 
with steel spindle carried by a long tube running in 
adjustable gun-metal bearings, and provided with rack 
feed and counterbalance for quickly withdrawing the 
drill from its work. The longitudinal and transverse 
feeds on the slotting heads may be coupled together for 
angling or diagonal cutting the openings of twin blocks, 
&e. Each slotting arm is fitted with a special tool 
holder for circular work, and arranged for self-acting 
and hand-feed motion. The driving consists of fast and 
loose pulleys placed at the end of the bed, driving a 
longitudinal side shaft, which in turn drives the four 
slotting and drilling heads through three-speed cone 
pulleys. 

On the left foreground of our view—Fig. 17—Wwill be 
seen a large planing machine operating upon a frame 
plate. This is a self-acting planer of Hulse and Co.'s 
make designed to plane plates up to 30ft. in length, by 5ft. 
6in. wide and 5ft. high, and having four tool boxes, two on 
the cross slide and one on each upright. This machine 
has powerful treble gearing, and improved rack traverse, 
and the tool boxes are filled with patent broad tra- 
verse feed mechanism, graduating from about s4;in. up to 
lhin., for taking wide cuts over broad surfaces. A similar 
Hulse planer may be seen further along in the same row. 

In the right foreground of our view—Fig. 17—will be 
seen one of Geo. Richards and Co.’s patent side and edge- 
planjng machines, with overhanging arm and three tables. 
This machine planes pieces 40in. wide and 10ft. long, and 
is provided with two tool boxes on the overhanging arm. 
Planers of this type have some advantages over the 
ordinary planers mostly met with in engineering works, 
inasmuch as they take up less room, require less power to 
drive, and can deal with almost equal facility with heavy 
and light pieces. The plane under notice has a quick 
return of 4 to 1, is fitted with roller thrust bearings, and 
the makers, patent starting, stopping, and reversing 
motion, actuated from the end of the arm. This does 
away with the necessity of the operator having to go to 
the countershaft each time he requires to start or stop the 
machine, and he can in consequence keep more constant 
watch over the work in hand. 

Beyond this tool are several three-headed slotters for 
operating on frames, which are the production of the 
Hyde Park firm themselves; and further still, a series 
of wheel lathes taking in work up to 8ft. diameter, also 
of Hyde Park make. Near here is one of Craven Brothers’ 
tire-boring lathes and other machines usually found in 
this department of locomotive works, including an efli- 
cient quartering machine of Hyde Park make. 

Passing to the next bay, the wheel and frame-fitting 
shops illustrated in Fig. 19, the nature of the work under- 
taken is well conveyed by our illustration, Planers and 
lathes for dealing with the axle-boxes, profusely seen 
on the floor, occupy the foreground, and beyond are 
radial drills; while further still, surrounded by piles of 
tires, and wheels with axles fitted, the suspension cross- 
bearer of the large wheel press may be discerned. This 
hydraulic wheel press, for putting on and taking off 
wheels from axles, has a power of 200 tons, and is one of 
the most powerful machines of its kind in existence. It 
was supplied by Fielding and Platt about midsummer, 
1899, and has a ram 20in. diameter by 2lin. stroke. An 
integral part of this machine is an overhead hydraulic 
trolley employed in lifting the wheels and axles into 
position. 


In the neighbourhood of the wheel press and about 
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i of the floor is a heating apparatus or hearth 
peeey are heated preparatory to their being fitted 
ro wheels. This consists of two half rings of pipe, making 
altogether a circle a few inches larger than that of the 
tire. For different diameter of tires there are, of course, 

responding rings. The ring and the tire to be operated 
ys are superimposed upon a steel slab, and a mixture of 

ya and gas in regulated quantities enters the ring and 
je ues by a number of small circular holes, the jets 
impinging on the periphery of the tire all round. 

When sufficiently heated and expanded the wheel with 

axle is lowered by @ crane into the tire, and the process 

is virtually complete; the shrinking on being thus effected 

without employing water as was formally the case when 

tires were heated in a furnace and cooled after the 

shrinking on. In addition, of course, there are means 

nrovided for tire fixing by other means, according to the 

particular method favoured by the designing or inspecting 
ineer. 

— vendsutie placed in the neighbourhood of the wheel 
ress is a Morton key-seating machine made by the 
forton Manufacturing Company of Michigan, which is 

found by the Hyde Park management to be a highly 

useful and efficient tool for key seating in connection not 
only with wheels, excentric pulleys, &c., but for key- 
seating purposes generally. 


GRINDING SHOP, 


The grinding shop is illustrated by Fig. 20, page 504. 
Here, as elsewhere, the machines take motion off a 
mainline of shafting, with countershafting, motor driven. 
Conspicuous features are the splashers in connection 
with the larger grindstones. On the left foreground 
may be seen a grinding machine by the Tasker 
Engineering Company, of Sheffield, of which there 
are two dealing with work about 6}ft. by 14in. The 
description of work with which these tools mainly deal 
will be well understood from an inspection of the fore- 
ground of our view. At the far end of shop is a number 
of Noble and Lund’s vertical band saws, and circular cold 
saws by Hetherington,. of Manchester, and Clifton and 
Waddel, of Johnstone, which at the time of our repre- 
sentative’s visit were engaged sawing through bundles of 
steel tubes. Work to be dealt with in this department is 
brought in on bogies, for which purpose rails traverse the 
floor in various directions. The heating of this section of 
the works is effected by two of Musgrave’s type of heaters, 
noticeable features in our illustration. 

Returning again to the machine shop. Brass turning 
is done in a screened-off part of this part of the machine 
shop by a series of lathes, many of them of the American 
capstan type. One of the machines here used for the 
manufacture of copper fire-box stays is a notable labour- 
saver as compared with the methods formerly obtaining. 
Instead of the stock being brought to the department 
larger than the necessary diameter as formerly, it is pur- 
chased the exact size. It is straightened and centred at 
one operation in an extremely handy machine for the 
purpose, and a (spo through the screwing machine, 
in which the thread is cut by a comb in one operation. 
There is also a separate department for bolts, nuts, and 
studs, the work in which is done by lads mostly, under 
the supervision of a foreman specially detailed for the 
purpose. With all the brass turning machines thus 
separated from those dealing with iron or other metals, 
no mixing up of the different structural materials takes 
place, and there are other obvious advantages attaching 
to this feature. 

A department of considerable -importance in the 
economy of the works which is situated in one of the 
finishing shop bays, and screened off from the rest of the 
shop, is a gauge-room, in which all manner of gauges and 
measures are stored, and so arranged that any particular 
article may be obtained and put into use at a moment’s 
notice. Here also are kept the fittings used in connec- 
tion with the machines, as well as taps and other 
miscellanea. A Buckton’s testing machine and other 
apparatus used in the testing of the tensile strength of 
materials have also a place here, but these and other 
allied apparatus are shortly to be arranged all together 
in the new chemical laboratory and testing department, 
seen on our general plan adjoining the foundry stores. 

Contiguous to the gauge-room are a number of sur- 
facing tables, to which the work from the foundry forge 
and smithies finds its way to be lined off from the full- 
size and completely-dimensioned drawings before being 
transferred to the hands of the artisans to be machined 
and finished, 


PRIVATE BILLS IN PARLIAMENT. 


Wirt the exception of the number of Bills which 
relate to the supply of gas, which amounts to 43 in 
the present year, as against 27 for the previous session, 
there is a decrease all along the line. The difference 
affects not only their aggregate, but in a similar descending 
scale the capital required for the execution of the purposes 
set forth in the petitions. Thus we find that the total 
number of Bills deposited for the session of 1901, relating 
to railways, canals, tramways, and the supply of electricity, 
fas, and water, is 190, as compared with 213 for last year. 

he total amount of money proposed to be raised is 
£88,738,877, as compared with £94,534,199, showing a 
decrease of £5,795,322. In Table I. is a list of the number 
and other particulars of the Bills which seek for powers to 
authorise the construction of new railways or additional 
railway works. Taking the number of the Bills promoted 
by the existing and new companies together, there is a total 
of 60, as compared with 74 for 1900, and a length of new 
lines of 352 miles against 511, a decrease of 159 miles. 

evertheless the amount of the capital for the lesser mileage 
exceeds‘ that of the greater by rather more than eleven 
millions, The reason of this inverse ratio will be apparent 
from the brief analysis which will be given of some of the 
more important Bills now before Parliament. 
nae of the most noticéable characteristics of the railway 
ills iott is the “large niimber which relate 


to the construction of new electrical underground lines in 
and near the metropolis. There are no less than twelve of 
these, of which four, viz., the Brompton and Piccadilly, 
the Central London, and the Charing-cross, Euston, and 


TaBLe I, 
Number | Proposed 
of total 
Bills. new line. capital. 
I. Miles. &. 
Propcsed by existing companies : 
England and Wales .. .. . 87 180 24 518,940 
vine. ta 4 16 1,264,100 
IL. | 
Promoted by new companies : } 
England and Wales .. .. .. 16 | 140 | 30,678,830 
Total for railways and canal: 60 852 57,306,430 


Hampstead railways—two Bills—provide for the extension 
of lines authorised by Acts previously obtained. The respec- 
tive capitals required by these proposed new “tube railways ”’ 
vary from a minimum of £560,000 in the case of the Islington 
and Euston line, to a maximum of £6,000,000, asked for by 
the North-East London undertaking. By the former a junc- 
tion is sought to be effected with the City and South London 
at Islington, and so link up that district with Euston. The 
latter proposes to incorporate a company to make electrical 
underground railways from the City of London to Tottenham, 
Walthamstow, and Leyton. The two Charing-cross schemes 
deserve a word of notice. Bill No. 1 seeks to make a new 
line in connection with its authorised electrical route at 
Hampstead, and No 2, to extend its authorised communica- 
tions to Highgate and Victoria. The modest sum of 
£4,800,000 will, it is estimated, suffice for the double purpose. 
One of these projects is reported as ‘“ dead,” as there was no 
appearance before the Examiner on Standing Orders. Its title 
was that of the Victoria, City, and Southern Electric Railway, 
and its object was to connect Victoria with the City of 
London, and the latter locality with Peckham, at an expendi- 
ture of £4,400,000. The total amount of capital proposed to be 
raised by the twelve new “ tubes” exceeds thirty-one millions 
sterling, and sufficiently explains the statement made in a 
former part of our article. 

A visit to the rooms in which the Joint Committee of the 
Lords and Commons are engaged in considering the whole 
question involved in the proposed “‘ tubes”’ will indicate the 
strong interest taken by the public in them and the various 
projects for the extension of existing systems of under- 
ground electrical lines. It may be as well to mention briefly 
a few of the chief points which the Committee has to con- 
sider and report upon :—-(1) Whether the lines of route for 
underground railways in and near London, proposed by Bills 
which have been or may be introduced during the present 
session, are best calculated to afford facilities for present and 
probable future traffic; and, if not, what modifications of 
those lines of route are desirable ; (2) what special provision, 
if any, should be made for the protection of the owners, 
lessees, and occupiers of properties adjacent to underground 
railways from possible damage and annoyance; (3) what 
special terms and conditions, if any, as to construction and 
working should be imposed upon the promoters; (4) whether 
any and which of the schemes proposed by the said Bills 
should not be proceeded with during the present session. It 
is the intention of the Committee to deal with the proposed 
new lines as a whole. It may be mentioned that neither the 
City and South London nor the City and Brixton Bill seeks 
to construct new lines, but apply merely for an extension of 
time. It was for this reason that the City and Brixton Bill 
was allowed by the Joint Committee to pass out of its juris- 
diction to another Committee in the ordinary course. 

Powers are sought for to make new lines in the vicinity of 
the metropolis; but the works are not of any magnitude, 
with the exception of the Tottenham and Hampstead Rail- 
way Bill. It proposes to widen its line between Dartmovth 
Park Hill, St. Pancras, Tottenham, and with the financial 
assistance of the Midland and Great Eastern companies to 
spend a million and a-quarter upon the new works, which 
extend over 34 miles. In the provincial districts of England 
and Wales many of the schemes are devoid of either magni- 
tude or importance. The longest is that of the Manchester 
and Liverpool Mono-rail project, about 34 miles, which may, 
perhaps, be regarded as an exception. The proposed tunnel 
under the Solent, 2} miles in length, imparts some novelty 
to the otherwise insignificant undertaking of the eight miles 
of the South-Western and Isle of Wight Junction Railway. 
No proposals for the construction of new lines are contained 
inany of the Scottish Bills, and of the three Irish petitions one 
has been thrown out. Proposals for the construction of rail- 
ways and works by new and existing companies include the 
expenditure of large sums by the Great Northern, the Great 
Western, the Midland, the London and North-Western, and 
the Lancashire and Yorkshire main lines. The Great 
Northern intends to spend a couple of millions upon exten- 
sions and widening some new branches. 

Tramway Bills comprise 39, including three enumerated 
amongst gas and water Bills. By them the construction of 
335 miles and the raising of sums of money amounting to 
£4,433,527 are proposed. As compared with those for the year 
1900 the number of Bills shows a falling off of fifteen, and a 
diminished capital of £7,580,728. A synopisis of these is 
given in Table II. There are a few significant facts in con- 


TaBLE II.—Tramicays, 
The number of Bills which relate to tramways. 


No. Length| = | Total. 


England and Wales .. .. 85 834 | 1,895, 8,088,527| 4,483, 527 


Total for tramways, &c.| 86 | 885 1,895,000] 8,088,527] 4,433,527 


nection with this class of Bills which deserve notice. In the 
first place, nineteen out of the total are promoted by Corpora- 
tions. Secondly, the majority of the nineteen are for the 
purpose of constructing and maintaining additional tram- 
ways; and, thirdly, the application is for working the lines 
only by animal or mechanical power. The largest single 


capital is that of the West Cumberland Electric, which 
amounts to half a million. The Bill passed its second read- 
ing on the 7th instant, and was referred to Committee. 

Next on the list is the Bradford Corporation with £368,000, 
followed by the Stalybridge and Dukinfield Tramways, who 
ask for the sum of £300,000. The Corporation of Bolton is 
good for £265,000, and the Tyneside Tramways Company and 
the Derby Corporation can manage with £240,000 each. A 
quarter of a million is petitioned for by the Watford and 
District Company, the South Lancashire estimates its wants 
at £200,000, and the Blackburn Corporation completes the 
roll of large sums at £190,000 sterling. The most important 
of the present Bills of this character is that entitled the 
London County Council—Tramways and Street Widenings. 
This measure originally contemplated an expenditure of 
£2,145,000, which sum included £1,188,600 for the construc- 
tion of new streets and the improvement of old ones, 
together with £957,200 for the making of new tramways, the 
re-modelling of existing lines, and the acquisition of the site 
for agenerating station. This Bill met with a great deal of 
opposition before the Examiners of Private Bills with regard 
to Standing Orders from road authorities and other parties 
whose interests were affected by the proposed routes of the 
different tramways, which number forty-seven in the aggre- 
gate. One example will be sufficient. The Hammersmith 
road authority withheld their consent, and consequently the 
Hammersmith lines were struck out of the Bill. It appears 
that the general conclusion arrived at was to the effect that 
where consents were not proved the parts of the scheme 
so affected would have to be abandoned. 

The total number of Bills relating to the supply of elec- 
trical energy, not including one enumerated among railway 
and three among tramway Bills, is eleven, or three less than 
those for the previous session, as shown in Table III. As 


TaBLeE 
The number of Bills relating to electricity. 


Number Proposed capital. 
Bills. | By shares. | By loan. Total. 
England and Wales.. | 7 | 6,800,000 | 2,676,832 | 9,476,332 
Scotland .. .. ..! 2 1,900,000 €88,000 | 2,583,c00 
2 360,000 180,000 540,000 
ll 9,060,000 | 3,489,832 | 12,549,832 


stated, the proposed capital is £12,549,332, which is an in- 
crease of £4,704,566 over that for last year. But, as in 1900 
the capital was given for only nine out of fourteen cases, the 
figures can only be regarded as approximate. Any com: 
parison between them is not of so much importance as in 
the other classes of Bills, as procedure for powers for the 
supply of electric energy is usually made by Provisional 
Order under the Electric Lighting Acts. In the majority of 
these Bills the powers sought are beyond the scopé of those 
Acts.* That it is a very expensive undertaking to incor- 
porate a large company, and to authorise it to acquire lands 
and to erect generating stations in adjoining townships, 
parishes, and urban districts, and to supply them with elec- 
tricity, may be gathered from the two following examples :— 
The Yorkshire Electric Power Bill and the South Yorkshire 
Electric Power Bill each ask for £2,666,666 for the above pur- 
poses. In addition, the Caledonian and the Cleveland and Dur- 
ham Electric Power Bills seek exactly the half of this amount 
for each of their own installations. Two and a-half millions 
are petitioned for by the Derbyshire and Nottinghamshire 
companies, and comparatively smaller capitals by the pro- 
moters of the other Bills for similar purposes. 

We must reserve for another article a consideration of the 
gas, water, and harbour Bills, and of the Provisional Orders. 


THE INSTITUTION OF CIVIL ENGINEERS: NEWCASTLE-UPON-TYNE 
ASSOCIATION OF STUDENTS.—The first visit of this session took 
ge on Thursday, May 9tb, when, by the kind invitation of Mr. 

. Doig Gibb, the Association paid a visit to the new gas tank of 
the Newcastle and Gateshead Gas Company, now in course of cou- 
struction at St. Anthony’s. The party met at the Central Station, 
and proceeded thence by the 2.10 p.m. train to St. Anthony’s. 
This work, which consists of a sunk tank 239ft. diameter and 46ft. 
deep, built in concrete, and containing 74 million gallons of water, 
and a steel telescopic gasholder in three lifts of 54 million cubic 
feet capacity, is in course of construction for the Newcastle and 
Gateshead Gas Company at Walker. The tank and fixed framing 
are practically complete, and also the outer and middle lifts ; the 
inner lift and crown of the holder are now being built in position. 
The tank work has been carried out by Walter Scott and Co., ata 
cost of £25,000, and the steel work let to Messrs. Whessoe Foundry, 
of Darlington, for £52,000 ; the total cost of completed holder and 
tank being £77,000. 

Stone’s BULKHEAD Doors.—We have received from J. Stone 
and Co., Deptford, a fully illustrated description of a new auto- 
matic bulkhead door. The firm has had very large and prolonged 
experience in the construction of every species of ships’ fittings. 
They are not likely, therefore, to put on the market inventions 
which do not bid fair to be quite as successful in practice as they 
promise to be in theory ; and althorgh the door of which we are 
now writing has not had a sea trial, it has been tested, we 
understand, in every possible way on land for some months. The 
doors may be either horizontal or vertical. In brief, the action is 
as follows:—The door is titted with a rack, in which gears a 
pinion. The pinion, by means of bevel gear, is coupled to another 
pinion, which is caused to rotate by a rack on the rods of a 
hydraulic piston. If water under pressure is admitted to act on 
this piston, at one side or the other, the pinions are rotated, and 
the door is shut or opened. A float placed in a steel guard-box, 
perforated to admit water, is placed near the bottom of the ship. 
If water enters because of a leak, the float rises, opens a vaive, and 
admits pressure to the hydraulic valve, which then closes the 
doors. The following special features are claimed for these 
automatic doors :—(1) In the event of water entering any com- 
partment each separate door will close automatically, but in case 
anycne should be shut inside such compartment he can open the 
door and pass out, the door at once closing behind him. (2) Each 
door can be operated from inside or outside of bulkhead. 
(3) Any door can be opened or closed by means of a rod passing 
through the decks, which is connected to valve lever L. (4) All 
doors can be closed in case of collision, &c., simultaneously from 
any central station—such as captain’s cabin or bridge—by merely 
opening a small valve placed in a convenient position, and should 
anyone be shut up in any compartment, he can still open the door 
and pass through, when it will automatically close behind him. 
(5) In the event of the hydraulic supply being cut off, the doors 
can be opened or closed by hand gear in the mg way, which 
is so arranged as to work in conjunction with the hydraulic 
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NEW FRENCH ARMOURED CRUISERS LEON 
GAMBETTA, JULES FERRY, AND VICTOR 


HUGO. No. 1. 
Turse vessels are just now the most interesting in the 


h navy, being built against our Drake class. 
ar toe Of them as against the Drake are as 


follows :— 


be’ 
Displacement, tons ...... 12,416 ... 14,100 
Legth fh... 410 
t (mean), ft. ... : 
main... Four 7 two 9°2in, 
‘ertiary and small ... wenty-two 1s. fourteen - 
twol-pdrs. rs., three 
-pdrs., eight 
b ed ed 
ubes wo submerged... two subme 
three above 
water 
Indicated horse-power ... 27,000 ... 80,000 
Speed (maximum), knots... 
Boilers ... Normand Belleville (?) 
Coal (normal), tons ... ... 1329 1250 
Coal(maximum), tons... 2100 2500. 
Armour, main 6—4in, 6—3in, 
Upper belt 5—din, ... 6—8in, 
Main turrets ... ... ... 6in. 6in, 
Second uns in. turrets (six)... 6in. casemates 
and bases, 4in. 
casemates 
Conning tower... .. Sin, 12in. (4) 
Balkheads... 6in. (about) .. Sin, 


The two ships compare very favourably. For her extra 
weight the Drake gets a knot more speed and somewhat 
thicker armour, though this has little significance com- 
paratively. A big high explosive shell will smash a 4in. 

late as easily as a 3in., while so far as the guns carried 
. the ships are concerned, 5in. of armour are just as 
efficacious as 6in. In the protection of the water-line, 
lower deck, and big guns, the two ships are practically 
identically protected, that is to say, no one can definitely 
call one better than the other for fighting purposes. The 
radical difference lies in the distribution of the secondary 
armament. That of the Drake is in four main groups, 
that of the Gambetta in six. Each Drake group consists 
of four guns, while the Gambetta has four groups of three 
and two of two; or resolving the figures on a broadside 
into a diagram, we get— 
Gambetta 3 — 2— 3 
Drake 4 4 

A shell from the main guns in either ship if it knocked 
out one gun of a group would probably knock out all, and 
against such fire the Gambetta stands first. Against 
smaller guns the reverse rather obtains, for all the Drake’s 
guns are isolated, while twelve of the Gambetta’s pieces 
are in pairs. 

Resorting to figure diagrams again, we get on a broad- 
side, as exposed to high explosive shell attack from 
secondary guns— 


Gambetta 2 2 2 
1 -— 1 
Drake 1 1) 1-1 


which means that the Drake may expect to put outa couple 
of Gambetta secondary guns with her secondaries sooner 
than she will lose a coup'e. This is the elementary 
deduction. It is coloured, however, by various facts, 
the relative values of which are not precisely known. It 
is not known, for instance, what effect a hit upon a case- 
mate will have on the casemate immediately above it. It 
is not known what risk of being put out of action is run 
by the offside casemates of the Drake, which have thin 
backs. It is not known how easy or how difficult it may 
be to jam with shell fragments the minor turrets on 
which the French pin such faith. Consequently an abso- 
lute comparison is quite impossible, there being too few 
axioms to allow of a certainty. Granting this, however, 
and allowing credit to the most generally accepted 
theories, the two ships are very much alike, with a 
balance in favour of the Gambetta on account of her 
double turrets. The guns in these will be on the Canet 
system of twin mountings, which ensures that the shell 
from one will burst at nearly the same spot as the shel] 
from the other, thus securing some of those advantages 
peculiar to the old battery, and distinctly absent in the 
single casemate system. That the 164 mm.—6-4in.— 
French guns are more powerful than British 6in. does 
not, in our opinion, count for much; cases in which men 
at the secondary guns are concerned with penetration of 
armour will be very few against modern ships. At the 
main guns men may have to think of it fairly frequently, 
though even here far less than many people suppose. As 
things stand to day, armour has beaten the gun, not be- 
cause it is absolutely superior so much as because the 
gunner is beginning to think that penetration is no longer 
all-important. Armcur does not protect gun .muzzles ; 
indeed, it endangers them by bursting shell near the 
muzzles. 

To resume. The gecondary turrets of the Gambetta 
are mounted on stout armoured bases; they are, in fine, 
towers, with their foundations secure behind an armoured 
wall, and so should : tand the crash of heavy shell below 
them very well. As for the big guns, the single 9°2 
of the Drake may be put on a par with the two 7°6 
pieces of the Gamb tta. Its shell is twice the weight of 
the French shell, end since shell effects do not follow a 
scale in proportion +» weight, probably three times as 
destructive. Its 1ate of fire is very good, so that the 
matter becomes chiefly a question of quantity versus 
quality. For shell attack only, the pair of lighter guns 
would be gag anh but along that line of argument four 
6°4’s would be better than two 7:6's. Circumstances 
must arise in which the power to deal a heavy armour- 
piercing blow—a “ settler”’—will be of very great value. 


So the Drake cannot;be held inferior to the French “reply” 
on this score. Yet, taking things all in all, the Gambetta 
is probably rather the better ship, and, indeed, having 
been designed after and against the Drake, she should be. 
The principal advantage lies, we suspect, in the disposi- 
tion of the secondary guns, and we are by no means sure 
that the advantage is not greater than is supposed. 

The comparison would be incomplete without refer- 
ence to the tertiary guns. Here it is a case of the Drake 
first and the other ship nowhere. The three-pounder is 
not likely to be much more effective as a destroyer 
stopper than the service Lee-Metford bullet as a horse 
stopper; while the twelve-pounder should be comparable 
to the Dum-Dum or waste! re better. Given that each 
is attacked by a destroyer, the Drake is infinitely more 
likely to survive the encounter. To be sure, a destroyer’s 
chances of getting the opportunity are not many; they 
would, indeed, be mostly chance meetings, and so an 
anti-destroyer armament is not a prime necessity to a 
cruiser whose warfare—if she sticks to her metier—will 
be almost entirely with her own kind. 

Whatever conclusions we may come to as to the 
relative values of the Drake and the Gambetta, one fact 
must stand out prominent, and that is that she is a very 
fine example of the armoured cruiser. In her, too, 
French naval construction has made a great advance on 
previous efforts. 

It goes without saying that this country will have to 
produce a reply to the Gambetta; and we feel safe in 
prophesying that the reply ship will resemble the 
Gambetta far more than the Drake or any other vessels 
in the British Navy now do. We shall, indeed, be sur- 
prised if small turrets for secondary guns in pairs do not 
form a feature of all, or most, of the future designs for 
ships of the British Navy. What is more, we shall expect 
to find it associated with an armoured battery, instead of 
isolated casemates. 


THE IRON AND STEEL INSTITUTE. 


On the second morning of the meeting the proceedings 
opened with the resumption of the discussion upon Mr 
Garrett's paper, which was continued in an animated 
fashion for more than an hour, when the author replied 
with at least equal vivacity; but apart from the impres- 
sion of the moment, it may be doubted whether any very 
great permanent benefit. is to be obtained from such a 
paper, on account of the want of a common basis for 
discussion, most of the author's facts being controverted 
in turn by the different speakers. In opening the dis- 
cussion, Mr. Bleckly, the treasurer, stated that there was 
no prejudice against 4in. billets, which were always used 
when suitable. As to the appliances that were described 
in the paper as in general use in this country, he thought 
the author must have visited a museum. There were 
two prominent omissions in the paper, namely, the 
tariff machinery of America, and the recent excessive 
demand upon the works of this country, which had an 
important bearing on the foreign trade. That the old- 
fashioned English mills were not hopelessly beaten was 
evidenced by the fact that at the present time an order 
for 1000 tons of goods was in course of execution 
for America, so that that material could be delivered 
after bearing a charge of £2 import duty at a price that 
wa3 advantageous to the consumer. He had bought pig 
iron in this country for 30s. per ton, which, he was 
assured, was not without some profit to the maker, and 
such a state of things might come back again. The 
engineers of the American tariff had constructed it on 
the continuous principle, but he hoped that its designer 
might yet introduce reversing gear. 

Mr. Tonks, of Birmingham, after mentioning the much 
contested question of 4in. billet, which he said were fre- 
quently made in this country, proceeded to discuss special 
points of construction advocated by the author, but 
without illustrations it would be difficult to follow his 
arguments. | 

Sir Lowthian Bell considered that, in comparing 
English with American works, it was necessary to 
bear in mind that.the latter were, in most instances, 
started anew on fresh ground, while in the former the 
sacrifice involved in abandoning effective plant had to be 
considered against the probable saving to be obtained by 
more modern appliances. In Cleveland, at any rate, 
there had been continuous progress for the last thirty 
years, all the older furnaces, heating appliances, «c., 
having been replaced by improved forms. He had invited 
one of the foremost b’ast furhace and ironworks engineers 
to examine and report.on his own works with a view to 
making changes, but with the result that no change was 
recommended. 

Mr. Walter Dixon commented on the readiness with 
which American manufacturers discarded ‘existing for 
improved plant and mechanism, and mentioned a case 
where a tin-bar mill, costing 600,000 dols , had been dis- 
carded and offered to him when on a visit to America. 
As arule, there were younger men at the head of affairs 
there, and changes were made more rapidly. Plant was 
now being put down here on American lines. of five or 
seven years back, which are entirely obsolete there. 

Mr. J. M. While, of Barrow, had not found better 
rolling mills in°- America than here. in. billets were 
regularly made at Dowlais fourteen years ago, and he had 
introduced them at Barrow. Neither was the American 
system of continuous reports to th? mill manager unknown 
here, as the system of rey orting every two hours as to 
the work done by each mill was in use at Dowlais 
twenty-two years ago. The record make mentioned 
by the author at Lorain, Ohio, of 1260 tons of 4in. billets 
in twenty-four hours by a mill driven bya Galloway engine 
could, he thought, be equally well done either at-Dowlais or 
Barrow. Itmustalsoberemembered thatin America coke 
was at 10s. per ton, while 33s. had lately been pe here, 
and the railway rate was 1s. 6d. as against 1d. per ton- 
mile. ‘The large American output. was necessary on 
account of the low silicon iron; which had to be worked 


very speedily in the Bessemer shop, and the mills 
a to dispose of the ingots as promptly as 
possible. 

Mr. Parsons, of Warrington, said that American makers 
had the advantage of being able to confine themselves to 
standard types of billets, so that mills could be run 
continuously on the same size, but here the require- 
ments of customers were more diversified. Much also 
was required in the way of greater energy on the part of 
workmen. Here the workman worked for so much a 
week, but the American workman worked for all he could 
get. Important results must accrue when workmen 
ceased to be guided as to the extent of their output by 
the slowest man in the shop. 

Mr. W. R. Webster referred to the question of proper 
finishing temperature for heavy rails, which did not give 
as satisfactory results in fast as in slow-running mills. 
This had been recognised by the Carnegie Company, who 
had introduced an intermediate casting bed, so that the 
finishing passes might be made at the right heat. 

Mr. I. H. Roberts thought that the author during his 
long absence had forgotten the local conditions of the 
iron trade. The American mills did not finish to exact 
dimensions, and here the requirements of customers had 
to be met. Except for structural iron and plates the 
orders here were not sufficiently large to warrant such 
huge plants, and in those departments the author 
admitted that the practice was equally good in both 
countries. His firm was at present working out a con- 
tinuous mill to reduce a 12in. ingot to a 4in. billet with- 
out turning over or re-heating, and they further proposed 
to roll the billet down to #in. or }in. merchant iron in a 
similar manner. 

Mr. Bleckly, in reference to the author’s opinion that 
the four-high mill at Warrington was more complicated 
than a good Belgian mill, said that it would make fewer 
cobbles in twelve hours, either at two or three rods at a 
time, than any mill in America. When the United 
States‘took off the duty on wire rods English makers 
would be quite ready to supply them at prices not very 
far off that of the American article. 

Mr. Finlay Finlayson said that as regards plate mills 
we were better than America ; our principle fault was not 
keeping them fully employed. His firm had been rolling 
1450 tons a week in one mill, and in another newer one 
they could do 2000 tons. Asa rule, the driving was too 
slow. He only knew of one mill driven direct, and 150 
to 160 tons of plates could be taken out of it in twelve 
hours. In the three-high mill they could not get the 
surface on the plate that was required by the inspectors. 
As regards the three-high mill for rolling hoops, there 
were in his district both two and three-high mills, and, 
strange to say, the former was beating the latter. In the 
three-high mills the roughing rolls had to be changed, 
but that was never necessary in the two-high mill. He 
had taken as much as 50 tons per shift from the latter, 
but the fly-wheel of the engine was not strong enough to 
run it any faster. Here we had to pass our hoo 
through planishing rolls, and he understood that the tu 
makers here would not take the skelps rolled in America. 

Mr. J. P. Bedson, referring to the continuous mill at 
Middlesbrough, said to. be superseded by one of a Belgian 
type, stated that it was put down to roll 300 tons of No. 6 
small rods, but is regularly doing 350 to 400 tons per 
week, with only three men, and one of these might be 
dispensed with. The Belgian mill had been under con- 
sideration for eighteen months, but had not displaced the 
older one. 

Mr. Garrett then made a long and vigorous reply, 
embellished with much oratorical ornament, although the 
effect was diminished by the circumstances that he pro- 
posed to reply in writing to many of the detailed criti- 
cisms. Speaking generally, he maintained his position 
as to the nécessity of keeping plant fully employed. As 
regards the Carnegie Company, it did not cut down 
the product when cooling the rails, but put on the inter- 
mediate bar, keeping the mill at its regular speed. 
America produced every article that England did except 
crucible steel wire, and the quality, at any rate, satisfied 
their customers. He thought that, except for special 
purposes, such as screw wire, where a light draught was 
required, rolling rods to an exactly round form was not 
necessary. As evidence of the value of the suggestion 
that billets should be imported for conversion, he men- 
tioned a case where billets imported from America had 
been rolled down to rivet rods with advantage in Scot- 
land. Mr. While’s objection to faster running of his 
Bessemer plant should be met by increasing the blast- 
furnace output, driving harder and so diminishing silicon. 
He also objected to the statement that British blowing 
works were as good as those in America, as, for instance, 
that at. the Duquesne Works, where 2000 tons of Tin. by 
6in. blooms had been made in twenty-four hours. 

At the close of Mr: Garrett's speech a vote of thanks 
to the author was passed, on the motion of the 
President. 

The next paper, ‘‘ On the Use of Hydraulic Power in the 
Manufacture of Iron and Steel,” by Mr. R. M. Daelen, of 
Diisseldorf, advocated the use of high-pressure water in 
forging and other heavy operations in working masses of 
iron and steel, while for lighter work and auxiliary 
machinery, electric motors could be advantageously 
substituted for low-pressure water. The limit between 
low and high pressure may be placed at about 14001b. 
per square inch, but the real advantage of the latter is 
only to be realised at a much higher point. To realise 
high pressures the best means are :—(1) The abandon- 
ment of pressure pumps with complicated valves, 
accumulators, and long systems of distributing pipes. 
(2) An increase in the number of cylinders in the presses, 
with’ a consequent reduction in their diameter. (3) 
Improvement of the packing by the use of some method 
giving less friction than the cup leather. 

In the first of these directions the author has solved 
the problem by the introduction of the multiplicator or 
intensifier, which has been worked out by Breuer, 
Schumacher, and Co. ~ In its original form the pressure 
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is produced by a steam piston working in a cylinder 
placed above the press, whose ram is a continuation of 
the piston-rod, the diameters being such as to produce 
an increase in the hydraulic pressure about a hundred- 
fold. The overhead arrangement was, however, found 
to be inconvenient, as requiring too much head room, and 
consequently a different arrangement was adopted, the 
steam cylinder being placed at the given level with the 
intensifier plunger above it, forming an independent struc- 
ture, which could be placed in any convenient position in 
the forge. This arrangement has been very successfully 
epplied, about 270 presses having been supplied by Breuer, 
Schumacher, and Co., for bloom shears and numerous 
other purposes. A third arrangement, in which the 
steam cylinder is placed below the ground level, and the 
hydraulic cylinder attached to the framing of the forging 
press, has since been added, giving a press free from 
obstacles on all sides by dispensing with the use of long pipe 
connections. When first introduced it was considered that 
the intensifier would be wasteful of steam as compared 
with double-acting pressure pumps, but a series of indicator 
diagrams taken off the steam cylinder of a 1500-ton press 
prove that the ea pg power of the steam is always 
exactly proportional to the resistance that the piston has 
to overcome, and that at the commencement of the forging 
of a very small ingot only 21°6 lb. was required, with a 
general rise to 28 lb., and the full boiler pressure was only 
called for when the whole length of the ingot covered the 
anvil, showing clearly that the intensifier is the most 
economical appliance for putting an extremely high 
pressure upon water. Doubts had also been expressed 
as to the possibility of attaining a sufficiently high work- 
ing speed, but it has been found that the longest presses 
are capable of making twenty full strokes per minute, and 
for light strokes required in finishing the surface of a 
forging the number may be increased to between forty 
and seventy. A new application of the smallest size, 
about 150 to 250 tons pressure, is in the shingling of 

uddled balls, with the result of giving better work, with 
ess waste, than a steam hammer. 

The problem of improving the hydraulic packing 
remains to be solved. A metal ring round the leather 
packing has been tried without success, owing to the 
difficulty of lubricating. The author suggests discarding 
the leather packing and placing an india-rubber bag inside 
the cylinder, into which the high pressure water would 
flow. There would then be no more friction of moving 
parts, but only a peeling off of the india-rubber from the 
walls of the cylinder. Diagrams illustrating this sugges- 
tion are alluded to in the paper, but these are not con- 
tained in the proofs circulated at the meeting. 

A number of diagrams, drawings, and photographs of 
presses were then shown as lantern views, and the dis- 
cussion was commenced by Mr. Tannett Walker, who 
thought that the seventy miles of hydraulic power-supply 
mains were evidence that low-pressure water was not 
being supplanted by electricity. The first intensifier for 
hydraulic presses was designed by the late Mr. Benjamin 
Walker in 1866. More information was desirable as to 
the design of the valves required to get rapid working. 
In armour-plate forging, where the water consumption is 
large, a triple-expansion engine working the press punrps 
must be more economical than the single-cylinder inten- 
sifier, which was nothing more than a pump without a 
fly-wheel, when 4000 horse-power had to be produced. 

Mr. Ernest Lange, of Manchester, said that the 
remaining advocates of steam hammers had in the past 
five years given way and admitted the superior economy 
of the forging press. It was well known that under 
favourable working conditions very economical works and 
splendid diagrams could be got from a hammer, but for 
all that it was very wasteful in steam. The large cylinder 
here seemed to be in the same condition as regards loss 
by condensation. He inquired whether the indicator 
diagrams represent one or several trials. 

Sir Edward Carbutt said that forty-five years ago, when 
he was serving his time in the Midland Railway shops at 
Derby, a combination of a large steam cylinder with a 
small hydraulic cylinder was in use for working a foundry 
lift. He then proceeded to mention Sir Joseph Whit- 
worth’s work in the development of the forging press, 
assisted by the late Mr. Benjamin Walker. He thought 
that with one steam cylinder and one or two rams it was 
not possible to get up a pressure of 5000 to 6000 tons 
suddenly. He should prefer a pumping engine running 
continuously when the press was not at work, and so 
accumulating the water in the press. 

Mr. Samuel Lloyd said that when he desired to patent 
a hydraulic shearing machine he found that it had already 
been done by Mr. Charles May and Mr. Eastwood, with 
whom he afterwards joined. Mr. May took the invention 
back to 1850. 

Mr. Tannett Walker said that the intensifier might be 
traced back to Bramah, but it was a particular application 
of it that was under discussion. 

Mr. Daelen, in reply, said that in many cases low-pressure 
water as used for cranes and other auxiliary machinery 
had been abandoned in steel works for electric motion, in 
order to have only one source of driving power. He did 
not claim to be the inventor of the intensifier, but only 
to have substantially improved it. It had been applied 
on presses up to 10,000 tons squeezing power. of which 
two had been erected at St. Petersburg and Dilleniger, 
and there was no reason it should not be used up to 
15,000 and 20,000-ton presses. Of course the length of 
stroke was different in the different sizes, being about 4in. 
in the smaller and from Sin. to 10in. in the larger presses. 
The piston-rod was made of such a length that no part 
of it exposed to the steam entered the pump barre]. The 
diagrams were only shown to prove that the pressure 
exerted always corresponded exactly to the resistance 
to be overcome. As compared with pumps and accumu- 
lators, there was the advantage of dispensing with 
numerous valves, which were always a source of trouble. 

In the next paper, “‘ On the Economical Significance of 
High Silicon in Pig Iron for the Acid Steel Processes,” 
Mr. Axel Sahlin, of Millom, stated how the intention of 


building a blast furnace for an output of 440 to 500 tons 
a day at Millom had been abandoned in consequence of 
the retirement of the purchasers, who specified for 2°25 
to 2°75 per cent. of silicon in their metal, and this could 
not be produced in a hearth of the diameter proposed, 
14ft., and the reduced diameter of 11ft. had perforce been 
adopted, from which no great production could be ex- 
pected. Besides the reduction in output, there was a 
considerable waste in fuel. An increase from 1°75 to 
2°25 per cent. of silicon meant 4 ewt. extra coke, besides 
the exclusion of basic or self-fluxing ores, and a larger 
consumption of limestone. This the author considers to 
be quite unnecessary, as in good modern American 
Bessemer practice the silicon may be run as low as 1°3 
or 1:2 per cent., or in extreme cases to 0°80 per cent. 
With 1:2 per cent. in the bath, a wide bottom con- 
verter, ample tuyere area, and blast pressure, a blow 
should not exceed twelve or thirteen minutes, and a fair 
quantity of scrap can generally be added in the converter. 
With resulting metal, allowance must, of course, be made, 
but even under these circumstances 1°5 to 1°4 per cent. 
silicon should give sufficient heat for a well-conducted 
process. 

Again, in the Siemens furnace, silicon is a costly fuel, 
and the gas from the producer can be more economically 
used.in raising the temperature of the bath; and if this 
is not practicable it is almost certain that the regenera- 
tors, the draught, or the arrangements of the furnace are 
at fault. It is not easy to make the regenerators too 
large, although in most furnaces built a generation back 
this fault largely prevails. The rebuilding of a Siemens 
furnace so as to more completely utilise the heating 
power of the gas is, however, a small matter. American 
open-hearth steel makers prefer to keep the silicon as 
low as can be done without risking an increase in sulphur, 
in order to shorten the heat without in any way influenc- 
ing the quality of the product. To obtain a jacket of 
slag, it is better economy to add ore than to form it out of 
the metal. The paper concluded with a very earnest 
appeal to English steel makers to modify their practice 
in this particular. 

In the discussion Professor Arnold stated that he 
recently learned from one of the most experienced Besse- 
mer steel makers in Sheffield, that in consequence of the 
rapid working of the American process, the re-carburising of 
the blow heat was effected with a comparatively small 
quantity of pig iron from the next vessel blown. Axles 
made from such steel were so ropy that no British inspector 
would have accepted them. His opinion was that our 
practice, although costly and slow, gave a much better 
quality of steel. 

Mr. James Riley rather ridiculed the statement that 
open-hearth steel makers required high silicon. For 
twenty years of his life his trouble had been to get low 
silicon. He thought that the author had been too much 
influenced by the Bessemer steel makers, or had come 
across some one with very special requirements. 

Mr. Enoch James could confirm the author's state- 
ments. He found that the output of a Bessemer shop 
had been increased 25 per cent. in less than two months 
by reducing the silica in the blast furnace metal. It 
was costly to put into the metal, and also to take out in 
the converter. 

Mr. Joseph Hooper thought, for the conditions of the 
East Coast, the chief difficulty against high production 
was the varying quality of the ores. In those imported 
from Bilbao the silicon varied from 8 to 15 per cent. 
It would be interesting to know whether Mr. Sahlin 
could make 500 tons per day from one furnace with such 


ores. 

Mr. F. W. Harbord wished to know whether reduction 
of silicon was possible by mere alteration in the size of the 
blast furnace hearth. The open-hearth steel makers 
required low silicon, but with it low sulphur. Perhaps 
from 1-5 to 1°75 per cent. was as low as was consistent 
with this requirement. When he once wished to get 
some low silicon iron for a basic Siemens process, it was 
found that sulphur was always too high in such metal. 

Mr. Hadfield agreed with Mr. Harbord’s remarks. 
The sulphur might be kept down by manganese, but that 
in many cases was objectionable. 

Mr. Stead asked whether, under similar conditions— 
the ores and fuel remaining alike—the reduction of silicon 
could be effected by mere change in the size of the 
hearth and increase of blast pressure. The general ex- 
perience was that variability in the silica of the ore was 
the chief trouble. Bessemer pig iron makers, on the East 
Coast at any rate, would rather make low than high- 
silicon iron, and he supposed that on the West Coast the 
same conditions applied. 

Sir Bernhard Samuelson, though unable to give results 
for hematite iron, stated that in his No. 4 furnace at New- 
port smelting Cleveland ore, where the output had been 
raised from 750 to over 1000 tons per week, the silicon 
had been reduced nearly 30 per cent., the charges and the 
quality ofthe metal(No. 3) remaining the same. Whether 
the result would be the same with hematite would be 
difficult to determine owing to the variable nature of the 
ores. 

Mr. Grevelle Jones said that, making 700 tons per week 
Cleveland iron, the silicon ranged from 2°5 to 8 per cent., 
but when driven to produce 1000 tons it had dropped 
below 2°5, and was sometimes down to 1°75 without any 
increase or surplus. 

Mr. Paul made inquiries about the effect of the enlarged 
hearth similar to those of previous speakers. He could 
not understand why there should be such uncertainty 
about what the open-hearth steel makers required. The 
author’s contention for increased size of regenerator was 
not reasonable when it is considered the variable propor- 
tion of pig iron in the charges, which might be between 
10 and 90 per cent. Silicon, however, could not give the 
beat that gas did, on account of the cooling produced 
in the addition of ore to flux the silicon produced. 

Mr. Sahlin, in reply, expressed his gratification with 
the manner in which the paper had been received. When 
he was obliged to reduce the diameter of his furnace he had 


given up the hopes of making 500 tons a day, and 

be proud if he attained half that 
America he had in a furnace with a 12ft. 6in. hearth made 
285 to 309 tons a day from a mixture of hard and soft 
Algerian, Greek manganiferous, and calcined Bilboa spa- 
thic ores in equal proportion, with blast up to 18 |b 
pressure. On the West Coast their ores were, if anything, 
a little better. He agreed with Sir B. Samuelson as to 
the reduction of silicon by increased driving. 

The last paper taken out of a long remaining list wag 
that by Professor Arnold, “On the Properties of Stee] 
Castings,” which is the first part of a long investigation 
that has been in progress at University College, Shettield 
for several years. As, however, it is incomplete, and 
refers only to iron and carbon alloys, which have no 
industrial application, the real interest is to be looked for 
in the succeeding parts. It was read to a very small 
audience, and was only briefly discussed by Mr. Harbord 
Mr. Hadfield, Mr. Lloyd, and Mr, Lange, who criticised 
some of the minor details without raising any points of 
special interest. All, however, commended the author 
for the excellent way in which the paper was presented 
and illustrated, and in the latter point especially such 
praise was well deserved. After this the customary votes 
of thanks were passed, and the meeting adjourned, to re. 
assemble at Glasgow in September. 

Although the interest was well kept up, the meeting 
was in some respects badly arranged, as some of the best 
of the papers were shut out, and this must, to a great 
extent, be attributed to the excessive latitude allowed to 
Mr. Garrett, who took up nearly one-half of the effective 
time of the meeting. We hope to notice some of these 
papers on a future occasion. 


AUSTRALIAN COAL. 


Tue remark of an expert marine engineer, that ‘not one 
of the mammoth modern steamships could possibly go at full 
speed from Australia to Ceylon whilst using any sort of coal 
hitherto discovered in Australia,” hits off the coal mining 
situation in the Colonies toa nicety. But if there is any- 
thing in recent reports from Queensland, this reproach is soon 
to be wiped out. Mr. Benjamin Dunstan, F.G.S., Assistant 
Government Geologist, has discovered important so-called an- 
thracite’ seams on the Dawson and Mackenzie in the central 
district, and has, it is said, demonstrated the fuel to be equal 
to the highest quality steam coal the world produces. A 
sample from the seam at its outcrop gave the following 
result :—Moisture, 2°82; volatile hydro-carbons, 11°15; 
fixed carbon, 81°87; ash, 4°16. The seam is 11ft. thick, and 
the coal is very heavy and compact. As the coal country 
extends westerly from the Dawson for many miles, the 
quantity isenormous. No other coal of the same character 
has been found in Australia, so that the deposit should be 
a material factor in the development of the Colonies, though 
the aspiration that it may become of “international impor- 
tance” seems a little sanguine. Queensland possesses other 
fields yielding less valuable fuel. It is estimated that within 
the area of the Blair Athol coalfield—about five square miles— 
there are 7,000,000 tons of the finest quality of Clermont 
coal, and about 56,000,000 tons of a slightly inferior quality 
in a lower seam not yet mined, to say nothing of other seams 
that may exist at greater depths. At present, Queensland 
is not a great coal producer, by reason of the remoteness of 
the beds from water carriage, and last year the output was only 
494,000 tons, an increase of 80,000 tons on 1899. New South 
Wales is an easy first among the colonial coal producers, and 
a cable tells us that in 1900 the yield was 5,507,497 tons, an 
increase of 543,515 tons. Both these figures constitute easy 
records. New South Wales supplements the home supplies 
of all the other Colonies, and it exports large quantities to 
the West Coast of North and South America, to the Pacific 
and elsewhere. Japan and India have injured its trade with 
the Eastern markets, but compensation has been found in 
other directions, and great expectations of increased con- 
sumption at home are entertained from the development of 
an iron-manufacturing industry in the colony itself. In 
Victoria good accounts are given of the coal measures of 
Gippsland. The Victorian mining representative stated 
towards the end of last year in the course of a lecture at the 
Imperial Institute, that he had proved that at several locali- 
ties within the area of 3000 square miles of coal-bearing rocks 
there were several seams of good black coal, ranging from 2ft. 
to 5ft. in thickness, and at a number of these localities— 
Korumburra, Jumbunna, Outtrim, Cape Paterson, Kilcunda, 
Berry’s Creek, Bassvalley, and Hazlewood—no less a quantity 
than 56,000,000 tons were available for local production. The 
absence of railway communication and the dense forests made 
transit almost impossible, and conflicting interests of coal 
importers retarded development for a few years. But now 
that railways have been extended into the area, there are 
quite half a dozen collieries at work, employing nearly 1000 
miners, and giving an annual output of over 250,000 tons. 
The total output to date is 1,750,000 tons, of the value of 
£1,000,000 sterling. There are three well-defined coal-bearing 
areas in Victoria—the Gippsland, the Cape Otway, and the 
Wannon districts, covering an area of 7000 square miles. 
There are two distinct classes of coal, the Jurassic black coal 
and the tertiary brown coal, the latter in deposits of 
enormous thickness. Western Australia possesses coal beds 
at Collie and other places of which we are likely to hear in 
the future, 


SANITATION AT Donincton.—The Local Government Board is 
at present urging upon the Urban District Council of Spalding the 
necessity of taking action with a view to providing the town of 
Donington with a proper public water supply and a system of 
sewerage. Donington is a market town, and feanion the largest and 
most closely aggregated group of buildings in the district. The 
water supply is at present most unsatisfactory, and serious nui- 
sance is occasioned by want of proper drainage for liquid refuse. 
Many of the dwellings on the northern side of the main street get 
rid of slop water by means of improperly-constructed drains, 
which discharge into a watercourse which has been partly piped, 
but which becomes open at the back of the Queen Inn. Here 
sewage collects, and becomes stagnant and decomposes, giving rise 
to offensiveness. It is very desirable that this source of complaint 
should be removed by providing a proper system of sewerage, 
which would at the same time do away with the necessity of pro- 
viding cesspools—“ dry wells ””—and would afford opportunity for 
abolishing those at present in existence, 
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RAILWAY MATTERS. 


Tue Gateshead and district electric tramways were 
opened for traffic last week. ; eae 
Tux members of the German Reichstag will in future 
he granted an attendance allowance and their railway fares to and 
from their constituencies and Berlin. 

Tue company which is promoting the proposed light 
railway scheme in Cornwall to the Lizard now proposes to 
work it by electricity instead of by steam power. 

Up to the end of last week there had been an increase 
of over 20,000 passengers by the London-Paris—Calais-Dover— 
route over the corresponding period of last year, the Exhibition 


notwithstanding. 

A writer in an American contemporary considers 
that the most handsome locomotive engine at the Paris Exhibition 
was Mr, Wilson Worsdell’s ten-wheel engine with the six-coupled 
driving wheels, 6ft. 8tin. diameter. 


In order to prevent the annoyance to railway travellers 
from dust rising from the permanent way, the London and North- 
Western Company has ballasted the whole of its main line from 
London to Carlisle with clean granite chippings. 


Ar the Stockholm eastern station an electrical 
apparatus has been installed which shows at a glance in the 
stationmaster’s and pointsmen’s rooms whether all the points at 
the station are in order, and the in and out-going signals are right. 
If any are out of order, the apparatus indicates this at once. 


Tyr Cheshire lines, the London and North-Western, 
and the Lancashire and Yorkshire railways collectively run 172 
trains a day between Liverpool and Manchester on week-days, 175 
on Saturdays, and 52 on Sundays. The gross receipts of the three 
lines from passenger traffic, according to Sir W. Pollitt, do not 
reach £95,000, 

Tur Pennsylvania Railroad Company has recently 

laced an order for twenty Class H-4 engines with the Pittsburgh 
Works. This is the largest order that the Pennsyl- 
vania Company has placed with these works in a number of years. 
The Class H-4 is a heavy type of consolidated freight ergine which 
has given good results. 

A meETING of the Wolverhampton Town Council held 
the other day decided that the proposed Corporation Tramways 
should be equipped with the rane underground system of 
electric traction. An amendment was moved recommending that 
expert advice should be called in to report on the system, but this 
was defeated by 25 votes to 18, 


THERE were 171 railway accidents in the United States 
in March, in which 41 persons were killed and 139 injured. The 
list includes 78 collisions, 87 derailments, and six other accidents. 
A general classification shows that four accidents were due to 
defects of road, 27 to defective equipment, 38 to negligence in 
operating, seven to unforeseen obstructions, and 95 are “‘unex- 
plained.” 


Tue Chinese Eastern railway, the final portion of the 

at Siberian railway, will be finished throughout its entire length 
in about two years. The original contract concluded by the rail- 
way authorities with the Chinese Government provided for a lease 
of thirty-nine years from the date of the completion of the entire rail- 
road, after which, if this contract remains in force, the line becomes 
the absolute property of the Chinese authorities. 


Recent statistics show that 13 per cent. of the railroad 
mileage of the United States is now worked under the block 
system. This represents over 26,609 miles of main or branch 
road, of which 16,100 miles have two, three, or four tracks. The 
system is in force for all trains on 18,186 miles, for passenger trains 
only on 7576 miles, and on 847 miles only during fogs. Records 
show that false indications given by automatic signals are as one 
in a million movements. 


Tue recent efforts to increase the carrying capacity of 
the Central Asian Railway have failed entirely, although the 
authorities were confident of success. The result is that enormous 
quantities of raw cotton, destined for the cotton mills in the 

loscow district, are now awaiting the means of being conveyed to 
European Russia, The congested traffic is so great that, according 
to an official report, the authorities estimate that the railway will 
= have cleared away these arrears of freight at least before next 
ugust, : 


A RaILWay accident occurred near Dundee on Wednes- 
day afternoon. A goods train of twenty wagons, the engine of 
which had been detached for shunting purposes, broke away and 
ran down a decline towards the main my a distance of several 
miles, when the vehicles left the metals, all being more or less 
smashed, The permanent way was torn up for a considerable 
distance, and both lines of the East Coast route to and from 
Aberdeen and the South were blocked. There were no personal 
injuries, 

CocHIN covers an area of 1400 square miles, and has 
& population of about 1,000,000 souls, It is under the Madras 
Government. It is contemplated to develop the forestry resources 
by a system of tramways, which will be under the control of a 
special engineer, who has already been engaged for the purpose. 
Another ea which is detiead: to play a very important part in 
the development of the State is the railway from Shoranur to 
Cochin, The work on this line was begun in November, 1899, 
Its estimated length is 64°68 miles. 


Ir would appear that railway unpunctuality is not by 
any means unknown in Russia. The unpunctuality of the Vistula 
line is proverbial. In 1900, of 348,933 trains which were run, 
52,020, or 15 per cent., left stations behind time, and 74,909, or 
21 per cent., arrived late. The other local lines have not much to 
boast of, as 15 per cent. of the trains on the Dombrowa line were 
behind time, and 21 per cent. of those on the Warsaw-Vienna 
line, the only fairly punctual line being the Warsaw-St. Peters- 
burg, on whic only 7 per cent. of the trains were late. 


A MEMBER of the Swedish Road and Water Construction 
Board, Capt. Harald Lemke, has prepared plans for a cable rail- 
way up to the top of the Areskutan in Northern Sweden, the 
highest mountain in the country, and the onl spot whence the 
midnight sun may be seen. The mountain is 1038m. high. Capt. 

mke advocates a cable line to the plateau Hummeln at an 
elevation of about 1200 m., with a difference of elevation between 
both termini of 500m. He proposes to work it by means of filling 
and emptying a set of water tanks from a lake at the top. 


_Tue report of Lord Rayleigh’s Committee on the 
vibration experienced on the Central London Railway was placed 
last Friday before the Joint Committee on Underground Tube 
Schemes, The Committee have satisfied themselves by personal 
inspection of the fact that there is a serious vibration to be felt in 
many of the houses, They have come to the conclusion that the 
vibration complained of ‘arises chiefly from two circumstances, 
namely, (1) the large proportion of the weight of the locomotives 
pe borne by springs ; and (2) want of rigidity in the rail. A new 
wpe of locomotive, in which the above objection is obviated, has 

en ordered by the company, and will be tried in the next few 
months, and the engineers of the company are endeavouring to 
overcome the difficulties which have hitherto prevented a stiffer 
rail being tried. When the results of these experiments are 


known the Committee will be in a position to give a more definite 
opinion than they can do now as to what steps should be taken 
on the Central London Railway to reduce the vibe 


ration, 


NOTES AND MEMORANDA. 


Tue Swedish Admiralty has contracted with the 
Allgemeine Electricitiits Gesellschaft to equip four stations and 
— warships with wireless telegraph apparatus on the Slaby-Arco 
system. 


TuE secrecy of the telephone in Sweden is to be assured 
by an apparatus adopted by the authorities which indicates whether 
the telephone operator is listening to the conversation, says the 
Electrician, The hire of the apparatus is 6 kr. a year. 


By straining a piece of steel, or even wrought iron, to a 
point just beyond its elastic limit, and heating it to any tempera- 
ture above 300 deg. Cent., its hardened condition can be partially 
reduced in a manner similar to tempering, says Mr. J. Muir in the 
‘*Proceedings” of the Royal Society, 


A consuLar report on the trade of Cadiz and district 
for 1900, issued yesterday, says the import of British coal shows a 
satisfactory increase, the total amount of coal imported during the 
year having been 69,702 tons, as against 61,245 tons in 1899, and 
cf this the United Kingdom sent 48,968 tons, 


Tue gold yield of New South Wales for the month of 
April was 27,017 oz., valued at £89,856, as compared with 14,824 oz., 
valued at £52,674, in March. The yield for the first four 
months of the year was 84,0900z., valued at £286,947, as compared 
with 123,798 oz., valued at £433,500, in the corresponding period 
of last year. 


Tue Labour Department of the Board of Trade report 
that the state of employment during April showed a slight decline 
when compared with March, and continues worse than it wasa year 
ago. Changes in the rates of wages took place during the month 
affecting nearly 55,000 workpeople, the net result of which was a 
decrease of 2s. 8d. weekly per head. 


In each of the Swedish battleships now building three 
direct-coupled plants are installed of 22, 44, and 65 brake horse- 
power, running at 425, 350, and 280 revolutions per minute respec- 
tively, the dynamos working at 70 volts, says the Electrician. The 
smallest unit is used for incandescent lighting, the 44 horse- power 
set for four search-lights, and the largest unit operates twelve 
motors from 3 to 45 horse-power. 


Tue death is announced of Professor Henry A. Rowland, 
Ph.D., LL.D., Professor of Physics and Director of the Physical 
Laboratory in the Johns Hopkins University of Baltimore, which 
occurred at his home in Baltimore on April 16th last. The deceased 
was in the fifty-third year of his age. He was a member of no less 
than twenty-two scientific societies, and the possessor of a number 
of degrees conferred by American universities, 


For separating oil from exhaust steam Mr. F. H. 
Boyer, in a recent paper before the New England Cotton Manu- 
facturers’ Association, recommends a coke chamber, through which 
the steam is passed on the way to the condenser. Any substance 
exposing a large amount of surface can be used to fill the chambers 
and catch the oil; but coke or any similar combustible substance 
can be emptied out and burned under the boilers, 


A company in New York is making what is said to be 
anew metal. They call it graphite steel, for it contains no less 
than 2°65 per cent. of graphitic carbon. This large amount of 

raphite through the metal gives it fine wearing qualities. 
sraphite steel can be made with a tensile strength varying from 
35,000 Ib. to 70,000 lb. It has been used successfully for parts 
where strength and freedom from friction are important. 


Ir would seem that American competition is not to be 
confined to commerce in the future. The Massachusetts Institute 
of Technology is about to hold entrance examinations in London. 
The examinations in June are offered for the convenience of such 
as may wish to determine before leaving home their ability to enter 
the school. Information may be obtained of Mr. Robert S. Ball, 
5, Cross-street, Manchester, a graduate of the Institute of 
Technology. 


THE state of employment during April showed a slight 
decline w:en compared with March, and continues worse than a 
year ago. In the 143 trade unions making returns, with an 
aggregate membership of 547,197, 21,018, or 3°8 per cent., were 
reported as unemployed at the end of April, compared with 
3°6 per cent. in March, and with 2°5 per cent. in the 137 unions, 
with a membership of 525,865, from which returns were received 
for April, 1900, 


Tue statue la Parisienne, which surmounted the 
monumental entrance to the Paris Exhibition, and which created 
so much local animosity last year in Paris, came to a sad end 
after being lowered to the ground the other day. For three days 
workmen had been engaged in oe the figure on a special 
wagon for transport to Buda Pesth. On the fourth morning, how- 
ever, the plaster figure received a shock, and was literally smashed 
to atoms. Only the head of the figure was left intact. 


A SPECIAL committee has been appointed by the Trinity 
House, with the Deputy Master, Captain G. R. Vyvyan as chair- 
man, to carry out numerous practical experiments with sound- 
producing instruments as coast fog signals at St. Catherine’s 
Point, in the Isle of Wight, including comparisons between 
different forms of sirens and reed instruments sounded by means 
of compressed air, the observations being made from the Trinity 
steamer Irene at various distances and under varying conditions of 
weather, &c. The committee will have the advantage of Lord 
Rayleigh’s advice and assistance in the investigations. 


In giving evidence before the Royal Commission on the 
Accommodation and Management of the Port of London, Mr, C. J. 
Scott, chairman of the London and India Docks Company, said 
that London was the cheapest port in the world, for in no other 
could goods be landed and sent away without anything being taken 
by way of dues. Seventy-six percent. of the goods brought into 
the docks paid nothing at all. The condition of things in the port 
had been revolutionised by the introduction of steam vessels, of 
which there were no less using the port in 1899 than: 9217, 
averaging 946 tons, against 2052 sailing vessels, averaging 405 
tons, - 

In the House of Commons last Friday Mr. Henniker 
Heaton asked the Chancellor of the Exchequer whether he was 
aware that the loss on the telegraph service amounted during last 
year to £587,452, or, excluding £130,000 received as royalty from 
the National Telephone Company, the loss exceeded £700,000, 
although the total receipts were under four millions sterling ; and 
that since the telegraphs were taken over by the Government the 
total loss to the country had exceeded £8,300,000 ; whether, in 
view of these facts, he was prepared to lease the telegraphs to a 

rivate company, or take any other steps to meet the difficulty. 

he Chancellor of the Exchequer said the figures given were 
substantially correct. 


At a recent conversazione of the American Institute of 
Electrical Engineers one of the most interesting exhibits was a 
number of electric vacuum-tube lamps. The lamps consist of glass 
tubes filled with mercury vapour, through which a current of 
electricity is passed. The positive electrode is of iron, and the 
negative of mercury. The lamps are arranged to burn directly 
on the ordinary 100-volt or 200-volt lighting mains, but they need 
an extra high voltage to start them, this being obtained by the use 
of a Wehnelt interrupter, or by other suitable means. The light 
is said to be bey * steady and brilliant, but poor in red rays. 
Lamps of 500 and 1000 candle-power were shown burning on the 
115-volt direct-current mains, the consumption of energy being 
only half a watt or less per candle, 


MISCELLANEA. 


Her MasEesty THE QUEEN has become the owner of an 
electric motor car, which she has driven frequently about the 
private roads of the Sandringham estate lately. 


Tue Odessa correspondent of the Standard states that 
Russia last year imported 30,000 tons of American agricultural 
machinery, and that this year the quantity will be much larger. 


Goxp deposits, similar to those recently discovered 
while digging the foundations of the new hospital buildings, were 
found this week in the Leith improvement scheme area, about 
200 yards from the hospital. 


Tue forty-eighth anniversary banquet of the London 
Association of Foremen Engineers and Draughtsmen was held last 
ey ee at the Cannon-street Hotel, under the chairman- 
ship of Lord Brassey. There was a large attendance, 


THE new smelting and Bessemerising works at Rio 
Tinto which will have two of the largest sized copper furnaces ever 
made, and two large copper converters for making blister copper 
are nearly completed. All the required plant for these new works 
was obtained from the United States. 


Tue work of reinstating the piers of the Norddeutscher 
Lloyd at Hoboken, New York, which were burnt down on the 30th 
June, 1900, is so far advanced that one of three new piers has been 
completed, and the boats which in the interval have had to be 
berthed at Brooklyn can now take up their old positions. 


Ir is stated that the shipbuilding firm of Gio. Ansaldo 
and Co., Sestri Ponente, has decided to dismiss all the employés, 
numbering about 2000 men, in their shipyards at Sestri. It is 
reported that this course has been rendered necessary by the 
ree of the Italian Government in reducing the shipping 

unties. 


Tue total extraction of mineral at the Rio Tinto mines 
during 1900 was 1,985,760 tons, with an average copper content of 
2°74 per cent., as compared with 1,701,730 tons—2°72 per cent, 
copper—during 1899. The overburden removed in 1900 was 
1,572,216 cubie yards, bringing the total removed up to 17,500,000 
cubic yards. 


An extensive group of copper pyrite lodes, ten miles from 
Cérdoba, and traversed by the railway from Cérdoba to Belmez 
and Almorchon, are being explored in depth by a British company. 
Indications are everywhere visible at these mines of their having 
been worked on a vast scale by the Romans, in whose time Cérdoba 
brass was famous, 


THE monthly report of the Boilermakers’ Society, issued 
yesterday, states that from nearly every district work is still 
reported to be very plentiful. Men are wanted for every class of 
work in private shops and yards, and some in the Government 
works at Devonport. There has been a steady decrease in the 
number of members on the funds, 


THERE is a good opening in the town of Aleppo for 
the sale of agricultural implements, chiefly harvesters of a very 
light yet strong kind, says a consular report from Turkey. Ih 
this respect America is ahead of the United Kingdom, and sells a 
very great number all over Turkey. More than 100 American 
harvesters were sold in this town last year. 


Tue Russian Ministers of Finance and of Ways and 
Communications have sanctioned a scheme for making a ship canal 
between the Caspian and Black seas. The cutting is to be 550 
versts long, and its cost is estimated at 300,000,000 roubles. The 
engineering firm of Kruglik and Sarakowsk and an Englishman named 
Wilson are named as the promoters of the scheme. 


THE year 1900 is the best for the shipping interests of 
Ghent that the port returns can yet show, as 1116 vessels entered 
during that period, of aggregate tonnage 694,693 tons, whilst the 
highest returns hitherto on the list give for the year 1891, 1015 
ships, of aggregate tonnage 493,798 tons. Of the 1116 vessels 
which entered there were 739, of total tonnage 426,742 tons, under 
the British flag. 


WE are informed that there will be a very extensive 
exhibition of implements, machinery, &c., occupying 5592ft. run 
of shedding, at the Croydon meeting of the Bath and West and 
Southern Counties Society, commencing on May 22nd. There will 
be a long line of steam and gas engines and other machinery in 
motion, whilst in the extensive ranges of shedding elsewhere will 
be found the usual variety of implements. 


Ir is now definitely settled that the new Royal yacht 
is to be ready for the use of the King and Queen for the Cowes 
regatta week in August. At present over a thousand men are 
engaged in completing the fittings of the Royal apartments, making 
various alterations to the forecastle, and carrying out other im- 
provements. In all cases the men are working overtime. The 
alterations to the suite of rooms allotted for the Royal use are 
nearly finished. 


Tue Bill to enable the Corporation of Barrow-in- 
Furness to obtain an additional supply of water from the upper 
valley of the Duddon and from Seathwaite Tarn, has been passed by 
the House of Lords’ Committee. Clauses were inserted to the 
effect that the Corporation shall not take more than the amount 
of water they want—that is to say, 2,000,000 gallons a day when 
there is a daily flow of 5,000,000 gallons, and not more than 
3,000,000 gallons at any time. ‘ 

Tur Select Committee of the House of Commons, of 
which Colonel Welby is chairman and which has been considering 
the Mond Gas Bill, find the preamble of the Bill to be proved 
subject to these conditions:—The Committee consider that _in 
addition to those points which have been promised by counsel for 
promoters: (1) Any new development of gas permitted by the Bill 
must be certificated by the Board of Trade ; and (2) the shares to be 
allotted to Dr. Mond, the patentee, to rank as follows :—£40,000 to 
rank for dividend with the other shares, and £35,000 to rank for 
dividend after the holders of the other shares have received 5 per 
cent. per annum dividend. 


Tue works of Palmer’s Shipbuilding and Iron Com- 
pany, Limited, Jarrow, have just been equipped with an electric 
driving plant. The plant is said to be the most powerful of its 
kind that has, so far, been adopted in this country by a manu- 
facturing concern. The electrical part of the work has been 
carried out by Clarke, Chapman, and Co., and the Westinghouse 
Company, and the system adopted is the three-phase alternating 
current at a pressure of 440 volts. A large number of motors 
have been placed throughout the works to drive the various 
sections of the shops and separate machines. The current is 
generated in a large central power station, placed near the river- 
side. In this station are two sets of plant, each having a generator 
of a normal output of 750 kilowatts. 


In the Chancery Division, before Mr. Justice Buckley, 
the Daimler Motor Company, Limited, brought an action to 
restrain the British Motor Traction Company from registering 
under the Companies Acts any company under the name of “‘ the 
Daimler Wagon Company, Limited,” or any other name likely to 
mislead or deceive the public into the belief that the company 
being incorporated was the same as the plaintiff company, or that 
the goods sold by the company to be incorporated were the plaintiff 
company’s goods, Mr, Justice Buckley, in delivering judgment, 
said that it did not follow that because a car was called a Daimler 
it was manufactured by the plaintiffs. The plaintiffs had failed to 
show that the proposed name “ Daimler Wagon Company” was 
calculated to deceive, and their action must be dismissed with costs. 
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H. 8. ep saya! aloo regret we cannot help you. Low temperature 
alloys are all weak. Perhaps you might come across some hint worth 
following up in Spon’s “ Dictionary of Engineering.” 

G. T. P.—Further inquiry has satisfied us that it is impossible to write 
an article which would be of use concerning rough-and-ready tests for 
cement. Practical training of some kind is essential in the operator, 
and if he has that he will not need written instructions. 

J. P. K. (Brixton) —Civil engineering is only to be learnt by practice in 
an cane office. Colleges do not afford sufficient opportunities of 
securing experience which is absolutely essential. Do one thing at a 
time, devote all your attention to the work of the office while you are 
there, and-have a year or two years at a college before or after. 
page —_ at home after a well-used day in an office is not likely 

efficient. 
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DEATH. 


On the 12th inst., Joan H. Wippowsow, M.I.M.E., of Moss Side and 
a Works, Salford, after a long and painful illness, in his seventy- 
year. 
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A SUGGESTION. 


WHEN an engineer has added a new bay to his machine 
shop, or when he has laid down entirely new works, one 
of the first difficulties which he meets is the selection of 
tools. He has certain work to do, and he has so much 
money and so much space to expend in doingit. The 
problem for solution is, what tools and which makers 
ought he to select. It is rarely an easy matter to answer 
these questions, and it becomes increasingly difficult as 
the number of makers multiplies, and as they all more 
nearly approach a common level of excellence. Further- 
more, if our supposed engineer determines to go into the 
business thoroughly, and make himself well acquainted 
with the particular virtues and advantages claimed for 
rival machines, he finds that the more he investigates the 
deeper he sinks in difficulties. Again, if labour and space 
are cheap where he has set up his works, he has to decide 


%8 | between two wholly different methods of working—the 
94| multiple machine and the single machine system. To 


decide this point it is of the utmost importance that he 
should know the justice of the claims set up by the 
makers of the tools for either system; and, further- 
more, he should be in a position to appreciate the 
value of the special features of different machines, 
for no machine has all the virtues, and it behoves 
him to obtain those that suit his particular case. 
For example, if a machine tool is cheap and rapid, it will 
probably lack accuracy ; if it is cheap, rapid, and accurate, 
it may require much space; ifitis accurate and compact, 
it will probably be expensive; andif itis rapid, accurate, 
and compact, the cost will certainly be high. Then 
again, the questions of the labour, the intelligence, and the 
cost of upkeep have to be taken into consideration and 
further complicate the problem. On the whole, it will be 
understood, then, that the selection of suitable tools is by 
no means an easy matter. It is especially difficult wken 
the simpler forms of machines are left and it becomes a 
problem of selection between the variety of turret lathes 
and automatic machines which is now to be seen. 

In the course of conversation with representatives of 
several makers at the Glasgow Exhibition we were 
informed by each that they would have not the 
slightest objection to testing their machine against the 
others’, On the strength of these assertions, and bear- 
ing in mind the probable value of the result, we suggest 
that arrangements should be made for a competitive trial 
of the different methods and systems of executing a 
particular piece of work. We have no recollection of 
official competitive tests of machine tools ever having 
been made, and certainly the modern turret lathe which 
lends itself par excellence to this sort of trial has never 
been so treated. Would it not be an advantage from 
both maker’s and buyer’s point of view if such tests could 
be undertaken? We know that the trials to which 


pecial | complete and the tools required. 


steam, oil, and gas engines have been subjected have 
done a great deal to increase their efficiency and to 
extend their use, and we see no reason to doubt that the 
notoriety which similar tests of machine tools would 
obtain would produce similar effects. It may be interest- 
ing to consider briefly what conditions should control 
such trials, and what results should be expected. In the 
first place, then, it is evident that machines of the same 
maximum capacity should be compared. For example, 
turret lathes with hollow spindles adapted for taking 2in. 
bars might be run against each other. The tests would be 
made on a maximum and a minimum stock, and the 
suitability of the lathe for chuck work should also be 
considered. The tests would be for accuracy and 
rapidity, and the duration should be at least thirty hours. 
We suggest that six bars of three different diameters 
should be given to each competitor, and that he should 
be required to make from them as large a numberas possible 
of articles. Three different designs would be required, so 
that a change of certain tools in the turret might be neces- 
sary. Suitable test pieces would be a lin. bolt, 12in. long, 
with chese head turned from a 2in. bar, the barrel 
of two diameters, the smaller part screwed, square 
or Whitworth, and the end rounded; a in. valve 
spindle turned from a ljin. bar, having a collar lin. 
diameter, part to be screwed. The test of the smallest 
bar might involve the use of a special forming tool, as for 
making handles, &. The lathes would be run by 
independent motors for a certain number of hours per 
day, and the power taken for each operation would be 
measured and noted. The accuracy would be measured 
on three standard gauges, one the exact size, one above, 
and one below. From these tests the following observa- 
tions would be made: Time taken, power required, degree 
of accuracy. But as these data would not be sufficient 
to determine the economic value of the machines, the 
following points would have to be decided by the judges: 
The space occupied, the workmanship of the machine, the 
value of the labour required. In addition the makers 
would be required to state the selling price of the lathes 
The space occupied 
would need careful determination. A fair estimate would 
probably be arrived at by measuring the room required 
for, say, five machines and dividing by five. The work- 
manship of the machines and the value of the labour 
might be indicated by numbers. In the latter, considera- 
tion of the intelligence required for keeping the tools in 
order should, if possible, be taken into account. For the 
sake of a general comparison the data derived from the 
several sources might, with advantage, be combined into 
a formula, for which we suggest the following form: 
Workmanship of the machine multiplied by accuracy of 
the work and divided by the product of time, cost, power, 
space, andlabour. For general purposes it would be suffi- 
cient to multiply time, power, cost, and space together, and 
ina good many cases the product of time by cost would 
be a sufficient guide. 

In submitting this suggestion for consideration and 
discussion, we would like further to commend the idea 
to the Executive of the Glasgow Exhibition. A variety 
of lathes suitable for such a test as we have described is 
there already, and if other makers who do not exhibit were 
allowed to compete, some valuable representative tests 
might be made. If arrangements could be effected for 
the trials to be held at the time of the Engineering Con- 
gress, which is sufficiently far ahead to allow of the 
necessary preparations, an attractive feature would be 
created, and in any case additional laurels would be added 
to the enterprising and energetic staff of the Exhibition. 


HEAVY MOTOR TRACTION. 


Tue progress of events in the history of heavy trac- 
tion on common roads by power is a little instructive. 
The advances made are slow, out of all proportion to 
the anticipations formed a few years ago when Parlia- 
ment sanctioned the use of self-propelled vehicles 
on our highways under conditions accepted with exulta- 
tion at the time. During all this period individuals, more 
or less enthusiastic, have been we may charitably hold 
learning facts which have been brought home to them, 
sometimes very rudely, and seldom or never, we fear, 
pleasantly, with an important bearing on the present 
and future use of motor vans. The first of these was 
the discovery that enormously more power is required 
to work a van properly than was anticipated. The old 
style of reasoning was that a real horse-power was 
22,000 foot-pounds per minute, and a van load for a 
good horse was 1} ton, including the cart. One indi- 
cated horse-power being 33,000ft. per minute, or 50 
per cent. more than a live horse-power, one mechani- 
cal horse-power ought to be enough to haul 30 cwt. It 
was not found out until various trials and disappoint- 
ments had done their work that a mechanical horse- 
power is in practice equivalent to about one-fifth of a 
flesh - and - blood - and- nervous-energy-horse-power. To- 
day few persons of experience would provide less than 
10 indicated horse-power to do the work readily accom- 

lished by two draught horses. The second lesson 
earned was that everything had to be made much 
stronger, and therefore more heavy, than was at first 
deemed necessary. To all intents and purposes, the 
motor-van makers are repeating the experiences of the 
traction-engine makers. The result of all this is a not 
unnatural demand for such changes in legislation as will 
permit much stronger and heavier vans to be used than 
are now permissible. If such legislation takes place, it 
appears to us that we shall have traction engines 
running about the roads in disguise. Indeed, Taylor, of 
Birkenhead, many years ago, made, if we are not mistaken, 
a very useful big steam lorry, which differed but little in ap- 
pearance from certain modern vans. An advertisement 
concerning a Chaplin lorry has appeared in our pages ; and 
those who are interested, and care to see an illustra- 
tion of the machine, will find it in the advertisement 
pages of THe ENGINEER, about 1867. The essential 
difference in principle between the modern motor van 


| 
| 
| REPLIES. 
is 
= 
ay 
an advertisement measures an or more, per 
. le advertisements from the country must be accompanied b 
Bs 
3 
NORTH-EASTERN RAILWAY SCHEMES .. .. ce SIS 
Tue InstiTuTion oF JUNIOR ENGINEERS .. .. .. 515 
Letters To THE Ep:ror—The Bellisle Experiments— Fire-throwing 
from Locomotives—Railway Location—The Graphics of the 
a Gyroscon. 
520 


510 


THE ENGINEER 


May 17, 1901 


and the traction engine is that the load is carried on 
the same wheels as the mechanism in the former, 
whereas the latter hauls its load in wagons behind it. 

The reason why horses are more effective than 
machinery for hauling purposes, although a very interest- 
ing subject for discussion, need not be discussed now. 
It is sufficient for our purpose to know that a great deal 
of power is required to enable a van to do useful work. 
Nor is it necessary to discuss the way in which the power 
is to be produced, whether by steam or by some kind of 
internal explosive engine. The prime fact with which 
engineers have to deal is that the success or failure of 
any design mainly depends on the nature of the road on 
which the van is to be worked. The V slides of a 
planing machine are integral parts of the whole. The 
permanent way of a railroad and the rolling stock con- 
stitute together one complete machine. In just the 
same way the King’s highway must be regarded as an 
integral part of all and every combination of mechanical 
appliances by which transport is effected on the road. In 
one word, if we attempt to dissever the road from the van, we 
shall fail to accomplish anything. Two or three years ago, 
the maker of a steam van told us that he was surprised to 
find how little power was required to work his van. He had 
been running it on wood-paved streets. A week or two 
later on he was very much more surprised to find that on 
fairly good macadam after rain he could do next to 
nothing with the same van. In preparing the designs for 
any van, the quality of the roads must not for a moment 
be forgotten ; and it will not do to estimate the character 
of the road by anything but its worst bits. A length of a 
few yards of soft sandy bottom on an otherwise good road 
will certainly bring a van which may have been doing 
well, to grief. Curiously enough, we have found this 
apparently obvious circumstance constantly overlooked. 
This is not all, however. A road may be level, hard, and 
offer little resistance to traction, and yet be very destruc- 
tive to mechanism. This type of road is rough and 
“knobby ;” it will shake a vehicle to pieces, and the 
mischief done by such roads augments in a most painfully 
rapid ratio with the pace of the vehicle. Jarring and 
tremour are as effectual as direct violence in injuring 
mechanism. Scores of examples of this might be cited. 
One will suffice. In a motor van a long horizontal rod 
was used to couple the steering gear to the leading 
wheels. The rod was broken solely by vibration. It was 
replaced by a much heavier and stronger bar. That was 
broken in much the same way, and finally guides had to 
be fitted to steady the rod and prevent it shaking. The 
benefits to be derived from india-rubber tires cannot be 
over-estimated. But, unfortunately, they are obtained 
at an almost prohibitive price. 

Very earnest and well-directed efforts have been made 
to establish services of motor vans on common roads, in the 
belief that such a service may be cheaper and more con- 
venient than railway work. We cannot believe that this 
will be found possible, save under very peculiar circum- 
stances. Some years ago a firm of colliery owners fell 
out with a railway company ahd wished to establish a 
traction engine service which would haul 10,000 tons of 
coal per annum a distance of about four miles. It was 
pointed out to the firm that the first result would be to 
cut the road to pieces, and so bring the haulage work to an 
end. The scheme fell through, but the facts are instructive. 
The point in all such enterprises to be carefully kept in 
mind is, that it is proposed to make the road carry an 
unwonted traffic. Indeed, it is specially claimed by the 
motor-van people that they will be able to utilise such 
highways, for example, as those between Liverpool and 
Manchester in a way that they have never been utilised 
before. The essence of the scheme is that whereas such 
and such a road has borne a traffic of 1000 tons a month 
let us say, it will now bear a traffic of 1000 tons a week. 
Now, be it observed, that this traffic has to be carried on 
wheels no matter what the means of propulsion may be, 
and that at the best of times the wear and tear of the 
road must, other things being equal, be augmented four- 
fold under the new régime, so far as wheel damage is 
concerned. Itis urged that the wheels of the van will 
not be as destructive as the feet of horses. This we may 
admit, but only for the sake of argument. The fact 
remains that the road will require much more repairing 
under a very heavy motor-van traffic than by compari- 
son it would require under a light horse-drawn traffic. 
The cost of repairs will fall on the ratepayers, and they 
will very quickly make their voices heard to some pur- 
pose. But even with this aspect of the case we need not 
trouble ourselves. A motor-van service begins with an 
excellent road. The road gets out of repair; so as a 
consequence will the vans. Every borough engineer 
knows that “ cobbling”’ a road is a most expensive and 
unsatisfactory way of repairing it. So the road is 
allowed to get pretty bad. Then it is all picked up and 
re-made. But such a road does not recover its surface 
for some time, greatly to the disadvantage of the motor 
vans. In other words, if the authorities do not keep 
the road in repair, the motor vans cannot be worked 
at all; and if they do keep it in repair, the very pro- 
cess of repair will be found prejudicial. 

So far as past experience goes, recent and compara- 
tively ancient, it appears that under certain conditions 
the motor van may be worked with advantage and 
considerable economy. As stated in another page, 
the War-office authorities have wisely decided to give 
motor vans a trial. This is as it should be, and we 
anticipate that vans will be produced able to render 
excellent service. We have no evidence to show 
that these vehicles can ever compete successfully with 
railways. On the contrary, their function seems to lie 
rather in feeding them than in fighting with them. Up 
to the present moment the data available concerning 
the cost of working such vans is too meagre to permit 
of any trustworthy general conclusions to be drawn. 
Ultimately, no doubt, the best possible type of motor 
van will be evolved, just as by the survival of the fittest 
what is apparently the best form of bicycle has been 
evolyed. But we have only to talk to the makers of 


motor vans, and ask each what he thinks of the vans 
of other makers, to realise how imperfect such machines 
still are, and how much it is admitted by those who 
ought to be most competent to pronounce an opinion 
remains to be done. 


TUBULAR RAILWAYS. 

THE success of the Central London Railway may be 
measured in two ways, either by the dividends paid or 
the number of passengers carried. If the dividends are 
good, the shareholders will consider their enterprise 
successful. Quite irrespective of this, if the line carries 
very large numbers of passengers, it will undoubtedly be 
successful in the way of satisfying a want. Concerning 
the first method of arriving at the value of the line, it is 
too soon to speak. Concerning the latter, there can be 
no doubt whatever. The road and rolling stock are taxed 
daily, in the morning and evening at all events, to their 
utmost capacity. The “ twopenny tube’’ has demon- 
strated beyond all doubt that the general public are 
satisfied with the new mode of transport, and we are not 
surprised that various schemes for the construction of 
more tubular railways are being freely discussed. Nowit 
so happens that lines of this kind possess particular 
advantages which are scarcely yet understood, for rapid 
locomotion in metropolitan districts, and, so far as we can 
learn, are very far from being appreciated at their full 
value. We purpose to show here what these advantages 
are. 

For this purpose it is necessary to sketch the construc- 
tion of an ideal railway. Any one conversant with the 
subject can modify details to suit particular cases. The 
ideal line, then, may be of any length necessary. Say 
that it is seven miles long, and runs north and south in 
London. The stations are, we shall suppose, 3000ft., or 
a little less than three-fifths of a mile apart. The maxi- 
mum speed of the trains isthirty milesan hour. The total 
weight of each train is 75 tons. Let us further suppose 
that the line is a dead level. When a train has 
attained its maximum speed its stored work would carry 
it to a vertical height of 30ft. In other words, the wor 
of acceleration represents 2250 foot-tons, or 5,040,000 
foot-pounds. The working conditions, it must be under- 
stood, are such that the train shall run the greatest 
possible distance at its maximum velocity of thirty miles an 
hour; and by implication it follows that the space avail- 
able for getting up speed and reducing it again must be 
the least possible. The train cannot be started suddenly 
from a state of rest at thirty miles an hour, and, in like 
manner, it cannot be stopped suddenly. We may take 
any convenient number of feet we please for accelera- 
tion, and the same for retardation. Let us suppose 
that we assign 300ft. for each operation. We 
shall then have the train getting up speed for 300ft. ; 
running at thirty miles an hour for 2400ft., and slowing 
down for the remaining 300ft. of our 3000ft. run. The 
resistance of the train at thirty miles an hour is, say, 15 Ib. 
per ton, or 1125 lb., and this represents what we shall 
call the normal tractive effort that must be exerted by 
the electric motors of whatever kind they may be, 
whether disposed in a separate locomotive or fixed under 
the coaches. A speed of thirty miles an hour is 2640ft. 

2640 x 1125 
per minute, and 33,000 = 90 indicated horse 
power. Allowing for loss, the motors would have to 
develop not more than 100 E.H.P. The work of 
acceleration represents, as we have said, 5,040,000 
foot-pounds, and dividing this by 300 the acceleration 
distance in feet, as stated above, we have 16,800 lb. 
of tractive effort to be exerted by the motors. As we 
explained last week in writing about Mr. Behr’s proposed 
Liverpool and Manchester railway, although the horse- 
power represented by such efforts is next to nothing at 
slow speeds, yet during the final moments it stands for 


a gooddeal. In the present case we have sale a 


33,000 

= 1344 horse-power. Allowing a small margin for loss, 
this means in round numbers 1400 E.H.P. We 
see from these figures that whereas the normal 
work of the motors is, say, 110 horse-power; 
for the purposes of acceleration they must be so 
constructed that they can develop no less than 1400 
horse-power with safety. It is true that this demand 
would be made for but a few seconds. When, however, 
it is remembered than an armature can be burned up 
almost as if it had been struck by lightning, it becomes 
evident that, however short the duration of the maximum 
effort may be, it must be provided for. The average 
velocity during the time of acceleration will be fifteen 
miles an hour, and even this involves the development of 
700 E.H.P. The work of acceleration would be done in, 
omitting fractions, 14seconds. The work of retardation 
would be effected, we may suppose, in the same time. 
The run of 2400ft. at a constant velocity of thirty miles 
an hour would occupy, in round numbers, 55 seconds. 
The whole time from start to stop would be 83 seconds, 
or about one-half the time required by metropolitan trains 
to run the like distance. We assume that the retardation 
would be partly effected by reversing the motors; and 
work would then be done in driving them equal in amount 
to that which they had to develop during acceleration. 
Before proceeding further, we must stop to point out that 
the load on the driving wheels could not be less than 
48 tons, the coefficient of adhesion being taken at one- 
sixth of the load on the driving wheels. 

It will, we think, be admitted that trains run in the 
way we have indicated represent the perfection of 
metropolitan travelling. An acceleration period of 14 
seconds may seem brief, and to stop dead in 14 seconds 
from thirty miles an hour is no doubt suggestive of 
violence; but we have no doubt that this is quite 
feasible, and that no inconvenience would be caused 
to passengers travelling in suitable coaches. But when 
we come to examine the scheme in detail, it will be seen 
that it involves very serious difficulties. The cost of the 
electrical plant would be determined not by the average, 
but by the maximum effort required. The cost of the 


rolling stock, and the proportion which the dead weight 
would bear to the paying load, would be enormously 
increased. In fact, we do not think that it is too much 
to say that no tube railway could be worked in the way 
we have described by power alone. At this point comes 
in the special advantage possessed by the tube rail. 
way to which we have referred above. We have seen 
that the work of acceleration represents 2250 foot-tons, 
Now to obtain the whole of this, in other words to get 
the work of acceleration performed without making any 
demands on the motors, it is only necessary to let the 
train descend curing the period of acceleration, through 
the distance proper to the velocity of the train, name] y 
80ft.; for 30 by 75=2250 foot-tons, which is the amount 
that would be absorbed in accelerating the train, 
Dividing the 30ft. drop over 3800ft., we have an incline of } 
in 10. The road would be laid with a length of 2600ft, 
dead level, and at each end a ramp or incline of 1 in 10 
300ft. long. On such a road the work of acceleration and 
retardation at each station would be done solely by 
gravity. The frictional or road resistance would be the 
only resistance which the motors would have to over. 
come. In all our calculations we have omitted mention 
of the train length or so of dead level in the stations, 
This, however, scarcely modifies the general results, 
From the moment the train starts until it reaches the 
end of the 2600ft. level, the motors will exert their ful] 
normal torque to overcome train friction. At the 
end of the level they may be reversed by the 
driver, and aid in bringing the train to rest. Now 
the special feature of the tube railway is that being 
driven far down in virgin ground, clear of all sewers, 
pipes, drains, and cables, any levels may be selected 
for the track that we please. Thus in the case of the idea! 
line that we have sketched not the slightest difficulty 
would be experienced in making the greatest length of 
the road 30ft. lower than the stations. It is obviously 
desirable that these should be as near the surface ag 
they can be, because the power required to work the 
necessary lifts and the cost of them augments with 
the depth of the line below the surface. But so far as 
the remaining portions of the line are concerned, the 
depth is a matter of no practical importance whatever, 
For so far, at all events, as London is concerned, it seems 
that the cost of driving a tube will be about the same 
—allowing for the difference in lift in getting rid of spoil— 
whether the road is 50ft. or 100ft. below the surface. 

We have supposed that the terminal gradients are 
one in 10 and 300ft. long. But it must, we think, 
be obvious that if a less rate of acceleration be 
considered desirable, part of the work may be thrown 
on the motors, and the incline may be rendered 
less steep by making it longer; but the paramount 
fact remains that if the acceleration ‘and retarda- 
tion are to be effected by gravity, as they ought to be, 
and not by generated power, then for a speed of thirty 
miles an hour the drop cannot be less than 30ft. Of 
course, if it were considered desirable, the drop might be 
spread over the whole road between the stations, but in 
that case the average velocity would only be fifteen miles 
an hour. For thirty miles would only be attained half 
way between the stations, and retardation would imme- 
diately begin. Our figures give about the maximum 
velocities at which the trains could be run, and are based 
to a certain extent on the work actually done on the 
Central London Railway, on which there are, it is true, 
station gradients, which, however, are not nearly. 
steep enough to spare the motors’ acceleration work. 
It may be urged that if the train were stopped between 
two stations it would not be able to ascend the incline of 
onein10. The answer is that on a properly-worked line it 
would be impossible to have two trains on the same 
section at once, and therefore there would be no reason 
for a train stopping between two stations but a break- 
down, and in that case it could not proceed without help 
if the line were on a dead level. The whole essence of 
the ‘‘ switchback ” system of working is that there shall 
be no intermediate block signals between the stations. 
No train is permitted to leave station A until the preced- 


ing train has started from station B, and so on. The 


time interval thus secured is the least consorant with 
safety. 

We have said, we think, enough to show that whereas 
in the working of tube railways, with stations very close 
to each other, it is essential that acceleration should be 
effected at a rate limited solely by what the passengers 
can stand the whole of the acceleration can be effected 
by gravity without making any abnormal demands 
whatever on the motive power, and with the tube railway 
there is no insuperable obstacle, nor, indeed, any 
expensive difficulty in laying the road to the necessary 
gradients. This is the fact in favour of the tube system. 
When a line is laid near the surface, like the Metropolitan 
and Metropolitan District railways, with portions in open 
cutting, and much of it made by cut and cover, it is 
clear that the gradients are fixed by the contour of the 
“ country ” just as much as a surfaceroad would be. But 
the tube railway is exempt from these conditions. Such 
roads have constructive troubles of their own ; but at all 
events, if the engineers please, they can always be so 
made that, as we have said, gravity will do the whole of 
the work of acceleration and retardation, to the 
infinite advantage of the shareholders. And the share- 
holders, if they are wise—which shareholders usually are 
not—ought to insist that the line shall be so laid that as 
much advantage as possible may be taken of the very 
simple principles which we have sketched. The question 
of lifts cannot interfere, because, as we have said, the 
application of the principle in practice involves setting 
the stations as high, and therefore as near the street level, 
as may be. 


COPPER. 


Once more the position of copper is causing considerable 
inquiry, consumers being at a loss to know upon what lines 
to proceed. Supplies are needed in several departments of 
the engineering and electrical trades, and it would seem as 
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h the wisest policy just now again was to purchase, 
dications point to a continuance of a high level. It 
emembered that during the whole of the year it has 
maintained its price above £70, ranging from that to £79, the 
average price being some £20 higher than in 1898. Pro- 
duction did not increase at the same rate as in the pre- 
yious year, being only some 25,000 tons more than in 1899. 
For many months past the consumption for electrical, 
war, and shipbuilding purposes has been enormous, and so 
continues. The Amalgamated Company of America, which 
took the metal in hand at the beginning of 1899, does not seem 
in any way inclined, as the end of May, 1901, approaches, to 
discontinue its operations ; but though it is reaping a 
olden harvest, the high price lately, and still existent, is to 
a considerable extent also the result of the laws of supply and 
demand. For it must not be forgotten in estimating the 
present position, and in endeavouring to forecast the near 
future, that in 1889 and 1890 the visible supplies of 
copper in England and France were 60,000 tons and 
70,000 tons respectively, whereas at the end of 1900 they 
had fallen to under 30,000. And although during the first 
few months of 1901 there has been a falling away of some 
£2 in value, it would seem to be owing rather to the fears of 
reduced general trade, a little while ago entertained, rather 
than to the statistical position, and unless the unexpected 
happens, the probability is that copper will see an unusually 
high summer level, 
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SELF-MOVING VEHICLES FOR HEAVY TRAFFIC. 


ELSEWHERE we reprint the particulars of an important 
competition which is being promoted by the Secretary of 
State for War with the object of introducing heavy auto- 
mobiles for military purposes. Coupled with the competition 
which is being organised by the J.iverpool Self-propelled 
Traffic Association next month, a considerable impetus will 
no doubt be given to the industry this year. Great satisfac- 
tion will be felt in engineering circles by the knowledge that 
our War-office is alive to the advantages possessed by the 
heavy motor vehicle over animal traction, and also that the 
authorities have imposed no restrictions as to tare limit. 
France, generally to the front in taking up new ideas in her 
military service, has already set the example in regard to the 
use of motor cars. In the recent military manceuvres the 
light motor vehicle was successfully employed by officers for 
moving about over the scene of operations. Lord Roberts’ 
report on the services rendered by the traction engines used 
for transport purposes in South Africa, and the suggestion 
which he threw out that vehicles propelled by engines using 
the light oils might be used with advantage for military 
work, have borne good fruit. The competition will be 
watched with universal interest, and we trust that the enter- 
prise exhibited by our War-office will meet with its fitting 
reward, 


JOHN HENRY WIDDOWSON. 


By the death of Mr. John H. Widdowson, M.I. Mech. E., after 
a protracted and painful illness patiently borne, Salford has lost 
one of its oldest and most respectedengineers. Mr. Widdow- 
son was one of the type of men who, by dogged perseverance, 
uprightness, and thoroughness, have been instrumental in 
building up the Lancashire machine-tool trade. Although 
during the latter years of his life Mr. Widdowson had the 
satisfaction of seeing his labours rewarded with a large and 
successful manufacturing business, he had fought his way 
upwards from the ranks. He was born in Manchester in the 
year 1828, and served an apprenticeship to Mr. Vaughan, 
engineer, of Castlefield, near Manchester. From there he 
went successively to the firm of Booth and Pike and William 
Muir and Co., tool makers, and in 1851 transferred his 
services to Sir—then Mr.—Joseph Whitworth, where his 
practical knowledge and ability soon brought him to the 
front. During his connection with the firm of Sir Joseph 
Whitworth and Co. he was responsible for the design and 
introduction of many improvements in machine tools, and it 
may be truthfully said that he contributed in no small 
measure to making the reputation for good work which 
Whitworth’s tools have always held. 

About that time a Hoe printing machine, supplied to the 
Times office, could not be made to work. Mr. Widdowson was 
deputed to come to London to try and remedy the defects, in 
which he was so successful that the proprietors presented him 
witha handsome memento. On his return to Manchester Mr. 
Widdowson was appointed under-manager of Mr. Hulse’s 
works, and after the retirement of the proprietor he was 
raised to the manager’s post, a position he held for sixteen 
years. One of his achievements while manager is worthy of 
mention as demonstrating that push and energy were in 
those days not unknown attributes of the British engineer. 
He accepted an order for 200 lathes, which had to be com- 
pleted, under a heavy penalty, in eight weeks. The work 
was carried out to the entire satisfaction of both the 
customer and employer within the specified period. 

While he assisted in building up the fame of Whitworth’s, 
Mr. Widdowson was not unmindful of the workers. It is 
said that although labour disputes were frequent about that 
period, no strike ever occurred during his management. In 
1876 he commenced business for himself as a manufacturer 
of screwing apparatus, and succeeded in building up a large 
trade both at home and abroad. Mr. Widdowson leaves four 
sons, who will continue to carry on the business at the 
Britannia Works, Salford. 
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By Osborne 


LABOUR TROUBLES. 


Art the London Conference of the coalowners last week it 
was recommended that the amount of tax should be obtained 
from the whole output of the United Kingdom. The colliers’ 
representatives at their conference voted against a stoppage, 
but ruled that if in any part reduction of wages should be 
ordered as a result of the tax, their conference must meet 
and decide in the matter of a general stoppage. This point 
was brought forward prominently on Saturday last, when the 
Durham coaluwners and the representatives of the miners, 
at a meeting held in Newcastle, decided to reduce the miners’ 
wages 11} per cent., to date from Monday, the 13th May. 
It was also agreed that the whole of the underground engine- 
men should have an eight-hour shift at the end of each 


week, 

The Clydach Vale strike was brought to an end after the 
London Conference, and the 3000 men will return to work 
as soon as the working places are ready. The agreement 
concluded was that examiners, in the proportion of 1 in 5 
amongst the miners, should be allowed to descend the shaft. 
Three months after resumption of work another effort is to 
be made to settle disputes that may remain by an indepen- 
dent arbitrator appointed by the Board of Trade. Minor 
details, payments, compensation, &c., were arranged. Finally, 
a Conciliation Board is to be appointed consisting of the 
directors, and an equal number of representatives of the 
South Wales Federation Council, with an independent 
chairman, with full power, to be selected by members of 
Board, or failing that by the Board of Trade. 

At Southport on Saturday 60,000 miners met for the annual 
demonstration of the Lancashire and Cheshire miners. 
Resolutions were passed in favour of pressing forward the 
Miners’ Eight-hours Bill, Mines Regulation Bill, Coal Weigh- 
ing Materials Bill, Coal Mines Employment Bill, and an 
amendment of the Workmen’s Compensation Act to include 
all trades, and prevent contracting out. Resolutions were 
also passed condemnatory of the tax on exported coal. 

At a meeting of the Dockers’ Union, Swansea, on Saturday, 
the meeting expressed itself as entirely opposed to the large 
reductions involved. It was resolved to postpone the question 
of the new wage rate and the meeting with employers until 
Saturday next. 

The Morriston copper pit colliers, now on strike for 
several weeks, decided on Friday to continue the strike and 
seek work elsewhere. In the event of a resumption of work, 
all men formerly employed to be replaced in their old positions. 

At the Stockton Malleable Works of the South Durham 
Steel and Iron Company a strike has now lasted for nine weeks, 
and shows no sign of settlement. It arose, itis stated, out of a 
matter concerning six members of the Enginemen and 
Cranemen’s Association. The sum in dispute amounted to 
£2, and as the Association called out the whole of the 
members, 2000 men have been idle for a period of two 
months. Fortunately, the firm concerned has executed its 
orders at its other works. 

The Glenavon colliers, Cymmer, Glyncorrwg, have given in 
a twenty-eight days’ notice. The reason reported is that the 
company has non-unionists in its employ. 

The Llansamlet Colliery dispute, Felinfran, has taken 
another and a perverse turn. The men who had been absent 
for three weeks had been given permission to return to work 
on condition of accepting the reduced terms for the night 
shifts. On 'hursday, as a result of a conference, they decided 
against a resumption of work. The notices of all the other 
men expire in May. 

The North Walian quarrymen are, it is authoritatively 
stated, likely toemigrate. The ending of the Clydach Vale 
strike, and cessation of pressure at other collieries, will 
release many imported men. It is now stated that the 
determination of the quarrymen and the firm attitude of 
Lord Penrhyn make it unlikely that the men will return to 
their old work, and efforts are being made to induce them to 
emigrate to the province of Ontario, where large deposits of 
iron ore and nickel are being developed. This is at Sault 
Sainte Marie. 

The masons’ strike at Merthyr has taken another turn. 
It was settled on Saturday to concede the advance from 8d. 
to 83d. per hour, but on a question of another hour’s work on 
Saturdays the strike was continued. 

A meeting of Great Western Railway enginemen and fire- 
men was held in Cardiff on Sunday to consider the unfavour- 
able reply received by the men for an improvement in their 
condition. The chief complaint of the men was that they 
were required to do more than 150 miles per day service. At 
present it is alleged that if they run 170 miles they get 
nothing for the extra 20, but if they are 20 miles short they 
do not get afullday. Another grievance was the reduction 
of shunting enginemen’s pay from 6s. 6d. to 5s. 6d. per day ; a 
third, the sight test for enginemen. Proceedings were long 
and animated. At the close the subject was referred back to 
the consideration of the depdts by one amendment, but by a 
second, which became a substantive resolution, it was decided 
to express the regret of the men at receipt of a refusal, and 
to co-operate with other sections in the agitation and a further 
appeal. 

In Birmingham, on Sunday, Mr. Holmes, organising 
secretary, Amalgamated Society of Railway Servants, 
addressed a large meeting of railwaymen. In the course 
of his address he said they had reached a vital point in 
their existence. The Taff Vale Railway had imported 120 
men, who had “learnt the road,” and they now threw down 
a challenge to the society. ‘The company would now have 
to fight the society, or the society the company. Unless 
the challenge was accepted, the society was going to be 
wiped out of South Wales.” 

A Newcastle coalowner, and an M.P., states in a contem- 
porary with regard to the offer of the coalowners to guarantee 
the coal tax, that this is a misunderstanding. What they 
really suggested was that the Government should grant a 
commission of inquiry into the whole question of. taxing 
coal, and receive from the coal trade, not the two millions 
referred to, but the amount to be ascertained which would 
have been received from this particular tax during this par- 
ticular year. 

On Monday Lord Penrhyn and Mr. Young met the officials 
of Penrhyn Quarries at the works, and all arrangements 
were made for them to begin working as quarrymen, except- 
ing six. Police forces have been sent to the district, but the 
people have intimated that no violence will be shown unless 
blacklegs are employed. 

The strike at the Great Western Colliery came under 
notice of the Pontypridd district of the South Wales Federa- 
tion on Monday, when it was decided that the seventeen men 
involved should be supported. 

£1000 has been received in levies towards the Cambrian 


Collieries strike at Clydach Vale. The Clydach Vale arrange- 
ment, affecting 3000 men, was on Monday finally approved 
by the men, and twelve workmen were selected to go down 
and examine the pit, a measure of urgent need when a 
general notice of caution is being circulated amongst all 
miners. 

At Birch Rock, Pontardulais, a dispute has been pending 
for the last two weeks affecting between 200 and 250 men. 
The cause is the alleged wrongful dismissal of some of the 
employé3. 

The disputes at Blaengwawr Level, where men are to fill all 
through coal, and of the tippers at Lower Dufiryn, have been 
satisfactorily ended. 


DOCKYARD NOTES. 


Tue Aboukir has had her big guns mounted, so that two 
of the Cressy class are now ready for sea should occasicn 
arise. Much remains to be done before the Aboukir will le 
ready for a commission ; still there is satisfaction in the fact 
that use could be made of her in an emergency. 


Tue Suffolk is making progress at Portsmouth dockyard, 
and the forward half of her has all the protective deck teams 
up. Aft she is still practically non-existent. 


THE “armoured cruiser” Australia is having her after above- 
water torpedo tubes removed. This is being done, we learn, 
chiefly because the space is required and because circum- 
stances under which the tubes might be required are likely to 
be few. The dangers to be anticipated in action from above- 
water tubes exist more in the minds of certain London 
‘‘ naval experts’’ than in the views of naval officers. A tube 
is not necessarily loaded, though there are plenty of people 
afloat who are inclined to doubt whether anything is really 
likely to explode a torpedo in a tube short of the war head 
actually being hit. If this theory is correct, all the clamour 
concerning the danger of above-water tubes will be on a par 
with, say, an agitation against big guns because a shell might 
enter their muzzles. One thing is quite clear, that the mass 
of naval officers, if they have above-water tubes, will certainly 
use them in action, given an opportunity, without bothering 
as to whether or no a risk is entailed. 


Narcissus has at last becomea gunnery ship. Her old 
armament is nearly all gone. At present she carries a couple 
of 9-2in., apparently 40-calibre guns, and an assorted broad- 
side. These, reckoning from the bow each side, are as 
follows:—A 6in. 40-calibre quick-firer; a 4°7in. 40 or 45- 
calibre quick-firer; an old 6in. converted, of 28 calibre; a 
3in. 12-pounder; a 6in. 45-calibre quick-firer. Her old 
armament is, it is said, kept ready for her in case of war; 
but we fancy the new would be a good deal more satisfactory 
than the antique pieces that she used to carry. 


Mr. Nicnoxas J. QuIRK, of Chicago, U.S.A., is a specialist 
in designing and marine illustrating, also in providing letter- 
press for the same, technically fully equal—in our opinion— 
to the articles on naval subjects that now and again appear 
in our sixpenny magazines. Two of these “ news-clippings” he 
has sent us as specimens, presumably for review. One is 
entitled ‘‘ New Battleship Ohio to be a Superior Boat,” the 
other “The Holland Submarine Boats as Naval Vessels— 
England is Building Five of these Interesting and Destructive 
Little Terrors.” Of the two this is the réle of Mr. Quirk which 
we most prefer ; we have acquired unexpected knowledge from 
a perusal of it. Thus, though the British Admiralty can only 
“conjecture”’ the value of submarines, Chicago knows. 
“Not only,” says Mr. Quirk, “would the New York have 
suffered, but the tug Leyden would have gone to the bottom, 
too.” The dreadful fate of the tug Leyden is graphically 
pictured by Mr. Quirk. Nothing remains of her. The New 
York, too, is blown up in a style superior to anything 
achieved over here by Crystal Palace fireworks. And then 
Mr. Quirk informs us that the “suicidal torpedo boat” is 
knocked out by the submarine, which “little viper can, if 
necessary, clamp torpedoes to the battleship’s keel as thickly 
as buttons on a soldier’s blouse.’”’ Unfortunately, he gives 
us no particulars as to how this operation -is accomplished ; 
but we take off our hats to him all the same, though we hope 
that in the future he will see fit to prepay his contributions 
to the world’s knowledge. It cost us tenpence, excess 
postage, to learn about the “Interesting and Destructive 
Little Terror.” 


A TEST FOR PORTLAND CEMENT. 

THE following test is supplied by Mr. J. Patchett, Green-lane, 
Birmingham :— 

Use 10 grammes of the cement inquestion, and empty into400 cubic 
centimetres of water in an ordinary 500 cubic centimetres tubular 
measure, with 100 marking and about 10in. between zero and con- 
taining mark. Cork or place the palm of the hand over the mcuth 
of the tube, and shake up for a couple of minutes so as to well mix. 
Twist in fingers to get equal settlement of the cement, and stand 
by for an hour so as to clarify. Then from a saturated solution of 
ammonium oxalate, pour in up to the 500 cubic centimetres mark. 
At once a white Peer of lime exalate will form, which allow to 
settle for a couple of hours and note height above the cement. 


” 2 ” ” 2. ” 
” 3 ” ” 8 ” 
” 4 ” ” 4 ” 


These percentages are approximate only, and purposely given 
slightly in favour of the contractor. To cleanse the tube after use, 
gently disturb the cement with a piece of twisted wire, shake up 
and throw away. Add in a little hydrochloric acid to free any 
adhering substance, after which on rinsing with water the tube is 
again ready for use. A saturated solution of barium chloride will 
reveal the presence of gypsum in the same way, but in this case }a 
mark — indicate 1 per cent., while 1 mark will indicate 2 per 
cent., &c. 


THE arbitrator, Sir F. Bramwell, appointed by the 
Board of Trade in regard to the purchase of the Portsmouth 
tramways from the Provincial Tramways Company by the Corpora- 
tion, has published his award, The Corporation has already paid 
£10,000 for the horses and cars, and is now ordered to pay the 
company £185,633 for the lines, in addition to the costs of the 
arbitration. The amount originally offered was £150,000, while 
the company claimed £280,000, The Corporation is now engaged 
in re-laying and extending the lines for electric traction, and the 
total cost of the purchase and conversion will, it is estimated, 
exceed £600,000. The new electric cars will, it is hoped, be 


running by the autumn, 
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ANGLE AND TEE-IRON BENDING MACHINE 


MACHINE TOOLS FOR PLATES AND ANGLES. 


No neater application of electricity to the driving of | 
machine tools is to be found than in the case of punching, 
shearing, and bending mazhines. The fact that the power. 


required is as a rule large enough to 
warrant the use of an independent 
motor for each machine, and the ab- 
sence of speed change gear, renders the 
designs as a rule simple and effective. 
The angle and T-iron bending machine 
illustrated above is a case in point. 

It is a powerful tool, which will bend 
angle iron up to 6in. by 6in. and T-iron 
flat bars or manhole rings can be bent 
by arranging the rollers to suit. The 
machine is made very strong, so as to 
stand the hammering down of the 
angle iron whilst being bent. The top 
of the table is planed perfectly true 
for the work to rest on. As will be 
seen by the illustration, the rollers are 
in two parts. The bottom part projects, 
say, gin. above the top of the table, 
so as to relieve the friction with the 
table. The top part of the rollers can 
be readily adjusted for different thick- 
nesses of angle iron to be bent, by the 
bridges and nuts on the top of the 
spindles, which are chased for this 
purpose. This arrangement saves a 
considerable amount of time compared 
with the lifting off of the rollers and 
putting in washers to pack the top 
rollers up for various thicknesses of 
angle iron. The machine is driven by 
powerful spur and worm gearing. The 
three brackets shown on each’side and 
end of the machine are to support the 
iron when bending large diameters, 
and can be readily removed. This 
machine has been made by Rushworth 
and Co., of Sowerby Bridge, for a large 
shipbuilding firm in America. 

Another motor-driven machine by the 
same makers is also illustrated on this 
page. It isaspecial double-ended punch- 
ing and shearing machine, arranged to 
shear plates at one end jin. thick by 
20in. wide. The other end of the 
machine is provided with blocking-out 
punches and dies for blocking out 
round holes 4in. diameter, oval holes 
atin’ by 3}in., and arch-shape holes 
Thin. by 3}in., 7kin. by 5in., and 
by 4in. It can be fitted, of coursr, 


with any size of blocking-out puncl.es and dies that ma 
be desirable. The blocking-out slide 
improved stop motion. The machine is very powerfully | ead of the machine a steel forging is fitted into a recess, 
geared. The spur wheel on the fly-wheel shaft is machine | planed out and arranged to carry the punching die in | rai 


cut, and is driven by raw hide pinion on the motor | 


shaft. 


We illustrate also a belt-driven horizontal beam-bending, , 
straightening, punching, riveting, and double-angle iron- 
cutting machine, by the same firm. The machine has 


such a manner as to get near the root of the angle or T-iron ; 
also in order that, say, 4in. section channel iron can be 
punched. This machine will punch lin. holes in lin. plates 


| 10in. from the edge. 


It is fitted with improved stop motion 


to the slide. When this end of the machine is required for 


also special arrangement at one end for punching 
At this 


PUNCHING AND SHEARING MACHINE 


channel iron, and also T-iron near the edge. 


riveting the steel forging is taken off, 
and adjustable riveting dies fixed in 
its place. The other end of the ma- 
chine is arranged to bend beams up 
to 14in. deep. The beams to be bent 
or straightened are carried on the 
two rollers shown in the illustration, 
which can be raised or lowered by hand 
wheels and screws to suit the various 
sections of beams to be dealt with. 
The two rams shown are of forged 
steel, and are adjustable endways and 
sideways from about 16in. to 26in. 
centres, so as to bend any curve re- 
quired. This slide is also fitted with 
stop motion. The machine is arranged 
in front to cut angle iron 6in. by 6in. 
by Zin., either right or left hand, and of 
any length. It can also be arranged 
to cut angle irons in one place and 
flat bars in the other. . This slide also 
is fitted with stop motion. The ma- 
chine has a steel excentric shaft, 
strong double-power gearing, with fast 
and loose pulleys, and heavy fly-wheel. 
The weight is about 8? tons. 

Another illustration on the opposite 


page represents a very powerful seven- 


roller straightening machine, to deal 


- with plates 5ft. 6in. wide and lin. 


thick, made by Rushworth and Co. 


. for a large locomotive builder in Aus- 


tralia. It is of strong build, and is 
self-contained on one plate, requiring 
little further foundation. The rollers 
are all of forged steel, 16in. diameter, 
and are driven by treble-power gear- 
ing, all shrouded to the pitch line, 
with large steel pinions on the roller 
ends. The deep shadow under the 
machine partly conceals the lower 
rollers. Of these there are three. 
Four rollers in independent slides are 
mounted above, and are lowered by 
three mariners wheels, geared in a 
manner which is made amply clear 
by the illustration. A bevel gear train, 
with clutch, is used for reversing, the 
engine always running in one direction. 
It is thus reduced to the simplest form. 
The carrier pinion shafts are supported 


at each end in long bearings. The steam engine hasa cylinder 
12in. diameter. The weight is32tons. The makers have now 
a much larger machine in progress for one of the principal 


lway companies in England, to weigh over 40 tons. 
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A NEW SURFACE-CONTACT SYSTEM FOR 
TRAMWAYS. 


Errorts are continuously being made to overcome the dis- 
advantages of the two leading systems of tram traction, 
whether it be the unsightly nature and dangerous character 
of the overhead wires in one case, or the great expense of 
making the conduit, added to the increased interference 
with the streets, in the other. As a result of these efforts 
traction by surface contact came into existence, and several 
examples of this method of delivering the electricity to the 
motors in the cars have been invented and put to work. 
From time to time these have been described in THE 
ENGINEER, and have only differed from one another in the 
means used for switching the current on and off from the 
studs as the car passes over them. In the systems which we 
have hitherto described this is done either magnetically or 
electro-magnetically. The system which we are about to 
describe, and which is known as “the Kingsland mechanical 
surface-contact system,” aims at doing away with the dis- 
advantage of having to rely on magnetic devices. The 
Kingsland system is positive in its working, a projection in 
the front of the car turning the current on, and a similar 
projection at the rear of the car turning the current off, both 
of the operations being performed entirely mechanically. It is 
claimed that it is absolutely reliable, and that it is impossible 
for a stud to remain connected to the mains after the car has 
passed over it. 

With so much introduction we will proceed to describe the 
system in detail. By the courtesy of the syndicate which is 
introducing the system we were on Friday last enabled to 
inspect at Wolverhampton a small length of line equipped 
with the Kingsland apparatus. Broadly speaking, the 
central idea in the invention is a star wheel in connection 
with a switch, which on being moved round a sixth of a 
turn switches the current on, and again on being turned 
another sixth of a turn, switches it offagain. The strikers 
underneath the body of the car perform these two operations 
in turn. A conduit is formed by placing a channel iron at 
the outside of one of the rails on which the car runs, and 
separated from it so as to form a slot about five-eighths of an 
inch wide at the road level. The channel iron is the same 
depth as the rail, and this is the total depth required, except 


- where the boxes containing the switching arrangements are 


contained, where the depth is, so we are informed, 18in., and 
where the drain pipe from these boxes runs to the nearest 
gully. Our illustration—Fig. 1—gives an outside view of 


Fig. 1i—XINGSLAND SWITCH BOX 


one of the boxes employed. It will be observed that a 
portion of the base of the rail is cut away to make a place for 
the star wheel. The shaft carrying the star wheel is con- 
nected by means of a coupling—which has a certain amount 
of flexibility so as to allow for any slight difference in align- 
ment—to the switch, against which press two brushes, one 
brush being connected to a road stud and the other to the 
electric main. The switch consists of a wheel of insulating 
material containing embedded in it a continuous ring of 
metal, connections from which are brought to the surface of 
the wheel at three regular intervals, the result being that 
the surface of the wheel is divided into six portions, three of 
which are conducting and three insulating. The star wheel, 
as has already been mentioned, has six arms, and, since there 
are two brushes pressing on the switch, it can be readily 
understood how that a movement through a sixth of a 
revolution will turn the current on and that a further move- 
ment through a sixth of a revolution will turn it off again, 
and so on. 

Some means, of course, are necessary to prevent the star 
wheel overshooting and going through more than a sixth of a 
turn for one hit with a striker. This bas been provided for 
by what is practically two sets of spring-controlled ratchet 
wheels very similar in their action to the well-known form of 
watch key by which a watch can be wound without taking the 
hand from the key. These two sets of ratchet wheels work in 
opposite directions, and their teeth correspond in position 
with the arms of the star wheel, so that when the star wheel 
has been moved forward by the action of the striker the 
ratchet wheel allows a definite movement, and no more, 
to be made. The action is the same no matter in which 
direction the car is moving; in one direction one set of 
ratchet wheels operates, and in the other the other. This, 
then, is the general principle of the invention. Ordinarily 
the switches are always “off.” When a car comes along, the 
striker sends the star wheel through 2 sixth of a revolution. 
The switch is likewise sent through a sixth of a revolution, 
and the brushes are so placed that the stud is put into electric 
communication with the main. At the same time the 
ratchet wheel comes into play and prevents any further 
movement in the apparatus till the rear striker on the 
car comes forward and sends the star wheel and switch 
through another sixth of a revolution and severs the contact 


between the stud and the main. Before this has happened 
the next stud has been made “alive” by the front striker, 
and so on. This description is made quite clear by the 
accompanying diagram—Fig. 2—which shows exactly how 
the connections are made. KR R are the rails ; S', S*, and S* are 
three of the contact studs; M is the electrical conductor ; 
C!, C?, and C*® are three of the switches. As shown, the 


R 


Fig. 2-CONNECTIONS FOR TWO STRIKERS 


brushes a and bare in each case touching the non-conducting 
portion of the switches, but by being turned through a sixth 
of a revolution it will be seen that they will be both touching 
metal, and hence electrically connected, to be disconnected 
again when the switch is moved through another one-sixth 
of aturn. If it is required that the car shall only have one 
striker, which shall be both for switching on and cutting off 
the current, this can be done, as will be seen from studying 
the connections in Fig. 3; but it is considerably more com- 
plicated. It necessitates the use of two switches, rigidly 
connected together, in each box, and, moreover, two sectional 
mains from box to box. The illustration does not require 


R 
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Fig. 3-CONNECTIONS FOR ONE STRIKER 


much description. It must be imagined that S M’, and 
consequently S!, are alive, owing to the action of the striker 
at the last switch. When the striker actuates the switches 
Cl and C?, S' is cut out of circuit and S* connected to the 
main, andsoon. In this case the two switches, of course, 
act in the same way as the two strikers. 

There are one or two points which are worthy of mention 
in connection with this system. The switch itself is in a 
water-tight box, separated by a gland and stuffing-box from 
the larger box containing it and the star wheel. No water 
can, therefore, get into it from the outside. Any condensed 
moisture that there may be flows down to an extension at 
the bottom of the switch-box, where it can be detected and 
removed through a plug hole provided in the top of the case, 
As far as can be foreseen, only the breaking of a star wheel can 
leave a stud “alive.” In surface-contact systems there must 
always be this risk, but the danger is at a minimum if, as in 
this case, the action is positive and mechanical. The studs 
themselves are easily renewable without taking up any of the 
track. They are taper, and can be readily removed, so we 
are informed, by a special double-claw appliance. They are 
bedded in bitumen in concrete blocks. We are assured that 
over the whole system the leakage is very slight. The boxes 
zontaining the switches, &c., are provided with covers 
whereby inspection is made easy, and whereby the whole of 
the apparatus can be removed if necessary. So as to prevent 
tampering with the star wheel—which, unless some steps 
were taken, could be revolved by means of a stick passed 
through the slot from above—two alternative schemes are 
suggested. The first is to bolt a piece of T iron soas to come 
just over the star wheel. The striker in this case is made 
with a bend in it, so as to miss this T iron and yet strike the 
wheel. The other suggestion is to have the wheel actually 
locked by two weighted levers, which are thrust aside as the 
car passes over them by a projection on the striker, the levers 
falling back into position by their own weight when the car 
has passed over. Both are efficient, providing the box can 
never get so full of dirt as to prevent the levers acting 
properly. 

We saw and rode on a tramcar travelling backwards 
and forwards on the experimental line. We were informed 
that the maximum speed attained was about ten miles an 
hour, but that runs had been made at fifteen miles an hour. 
On all occasions the mechanism worked perfectly as regards 
the turning on and turning off of the current. The skate 
used was a steel tube of special section kept at the right 
height and pressing with the required pressure on the studs 
by means of springs. The voltage used was 500. 

Regarding the system as a whole, we think that there are 
points which may need modification. For example, it 
appears to us that, as at present made, the switching 
apparatus requires too much force to turn it round, which 
will count against it in the wear and tear of general use. 
This, however, should not present any very serious difficulty, 
though, of course, it must always be rendered impossible for 
a stud to remain alive. Then, too, we are doubtful whether 
trouble may not arise from dirt getting into and filling up 
the slot. Another point occurs to us as being capable of 
improvement. There is considerable noise as the striker hits 
the star wheel which might well become a nuisance. This 
also should be easy of remedy either by changing the material 
of the star wheel or by other means. 


SELF-PROPELLED LORRY FOR MILITARY 
PURPOSES. 


WITH a view to obtaining the best self-propelled lorry for military 
purposes, the Secretary of State for War offers three prizes. 
first prize of £500; second prize of £250; and third prize of £100 for 
the three self-propelled lorries which shall be adjudged, after a 
series of trials carried out by the War-office Committee on 
Mechanical Transport, to be best suited to military requirements. 

2. The trials will commence on Wednesday, December 4th, 1901, 
and will extend over a considerable period, so that the vehicles 
may be thoroughly tested. The exact nature of the trials will be 
determined upon by the above Committee. A general scheme will 
be drawn up and issued as soon as possible to all intending com- 
petitors, but the Committee reserve to themselves full powers to 
carry out any additional tests they may deem necessary, whether 
included in the general programme ornot. The Committee reserve 
to themselves the power of rejecting any vehicle which does not 
comply with the requirements published herewith, or of suspending, 
at any stage, the trials of any vehicle which in their opinion has 
proved itself unsuitable. 

3. The decision of the Committee as to the comparative merits 
of competing vehicles will be final. : 

4, Firms or individuals who intend to enter for this competition 


must send in their names to the Secretary, Mechanical Transport 
Committee, War-office, Horse Guards, Whitehall, on or before 
September Ist, 1901. 

5. No vehicle will be admitted to the trials unless a fully-dimen. 
sioned set of drawings and a specification, giving complete details 
of the lorry and trailer exactly as submitted for trial, together 
with a statement of the purchase price of the lorry or trailer, have 
been lodged with the Secretary, Mechanical Transport Committee 
before December 4th, 1901, the date of the commencement of the 
trials, 

6. A firm or individual may enter more than one lorry, but the 
conditions of paragraphs 4 and 5 must be complied with for each 
separate lorry entered. 

7. His Majesty’s Government to have the right of purchasing, 
after the trials, any or all of the competing vehicles at the price 
stated by the competitor under paragraph 5. 

8, All designs and specifications lodged under paragraph 5 will 
be considered confidential. Those of the vehicles that may be 

urchased will be retained for the purposes of the Government, 

ut without prejudice to patent rights. Those of vehicles not 
purchased will be returned to the competitors after the trials, 
Certain firms have already been asked to send in designs for a 
lorry for the consideration of the Committee, and some have already 
communicated with the Committee. It has, however, now been 
devided to institute an open competition. 


STATEMENT OF REQUIREMENTS OF Lorry, 

1, The lorry to be capable of being used on rough roads, and to 
a limited extent across country. ‘To be able to go wherever a 
country cart can go, and to be capable of being driven through an 
opening 7ft. 6in, wide. 

2. Net load to be five tons, of which three tons must be carried 
on the lorry itself, and two tons on a trailer ; these weights are ex- 
clusive of fuel and water, ail of which must be carried on the 


lorry. 
3. Total latform area not to be less than 15 square feet for each 
ton of net load. 

4, The lorry platform and that of trailer to be fitted with remov- 
able sides and ends about 2ft. high. 

5. The top of the lorry platform, when the lorry is ready for 
loading, not to be more than 4ft. 3in. from the ground level, and 
that of the trailer not more than 4ft. 

6. The lorry, carrying its full net load of three tons, and draw. 
ing a trailer loaded with two tons, to be capable of a speed of 
eight miles per hour on fairly level roads in fair condition ; of a 
mean speed of at least five miles per hour on average roads, up and 
down hill; of taking its full load without assistance on an average 
road, up a slope of 1 in 8. 

7. The weights should be so distributed that the lorry should 
always be under control on slopes up to 1 in 8, whether loaded or 
empty. 

& Proper arrangements to be made that no part of the machinery 
be liable to damage from mud or dust. 

9. Any casings used must be easily removable. 

10. In order to avoid damage to the lower portions of the 
machinery from touching the ground when going over rough 
country, or in the event of the wheels sinking into soft ground, all 
such portions must be strongly protected, and, except in the case 
of the driving gear, must not be less than 18in. from the ground ; 
the driving gear should be kept as high as possible. 

11. The lorry to be capable of efficient control, and steering at 
all speeds and of reversing at low speeds and of being worked and 
controlled by one man. 

12. The lorry to be able to run for forty-eight hours without 
overhaul or cleaning. 

13, The driving wheels not to be less than 4ft. 6in. in diameter, 
nor less than Yin. wide across the tires, which may be fitted with 
plain diagonal road-strips. 

14. No restriction is placed on nature of fuel or class of engine, 
steam, internal combustion or otherwise, except that oils under 
75 deg. Fah. flash point—Abel’s close test—must not be employed. 
In the case of steam engines, an alternative arrangement for burn- 
ing solid or oil fuel is desirable. 

15. In the case of steam engines the construction of the boiler 
must be such as will comply with the requirements of the Man- 
chester Steam Users’ Association. 

16. No limit is placed on tare weight, but the total weight wi!l 
be taken into consideration as stated in paragraph (¢) below, 

In considering the merits of the competing vehicles, special im- 

rtance will be paid to the following points:—(a) Prime cost, 
due regard to efficiency. (/) Distance that can be travelled 
by the vehicles when fully loaded with five tons, with the fuel and 
water carried on the lorry-—great importance will be given to this 
point. (c) Economy in weight. (d) Durability. (e) Accessibility 
of all parts. (jf) Simplicity of design. (g) Ease of manipulation. 
(h) Absence of noise, vibration, and smoke. 


Westport Harsour.—In our advertising pages will be found 

rticulars of a request for tenders for pipes for Westport 

arbour, New Zealand. This is a rising colonial harbour managed 
by an enterprising board. The works were designed by the late 
Sir John Coode, and carried out under the direction of Mr. C. 
Napier Bell. It is stated that there is a coalfield of 86,000 acres 
in close proximity. A foreign trade is now in course of establish- 
ment with San Francisco, Valparaiso, Honolulu, and other places, 
and with the steady improvement of the port of Westport, it is 
not too much to expect that within the next four or five years the 
shipment of coal will be double what it is at present. 


Navat ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Staff engineer: E. J. Austen, 
to the Camperdown. Chief engineers: P. T. Crichton, to the 
Duke of We Seatce, additional, for the Intrepid ; and W. Wright, 
to the Pembroke, additional, for the Polyphemus, Engineers : 
C. V. Eyre, to the Pembroke, for the Bittern; C. H. Hill, 
in lieu of a chief engineer, to the Victory, for the Viper; 
A.E, Straw, to the Vivid, for the Osprey ; H. Toop, to the Nile, 
for the Panther ; J. F. Bushby, to the Nile, for the Gipsy ; J. M. 
Simpson, to the Vivid, for the Seal; C. Broadbent, to the Pem- 
broke, for the Lee ; E. Carter, to the Vivid, for the Pheasant, on 

ing off ; and G. R. Byles, to the Pembroke, additional, for the 
Eclipss. Assistant engineers: A. E. Allen, to the Surprise ; 
H. A. Pare, to the Victorious; and G. F. Griffiths, to the Bar- 
fleur, for temporary service, 


AMERICA AND THE RvussiAN MarkET.—The Odessa _corre- 
spondent of the Standard writes:—‘‘ British agricultural machinery, 
and the Lincolnshire specialities more particularly, formerly beld 
something like a monopoly of the Russian market. German and 
Austrian competition subsequently divided the field with British 
products, and now it would appear that America is making vigorous 
efforts to supplant alike the British, Germans, and Austrians. Last 
year 30,000 tons of American agricultural machinery were im- 
ported by Russia ; this year the total will probably be not far short 
of 100,000 tons. In other branches of industrial machinery and 
mechanical appliances the Americans are no less active in this 
country. With greater prudence, foresight, and energy than are 
manifested by British manufacturers, the Americans spare no pre- 
liminary expense in sending expert travellers to this country to 
study on the spot the various necessities of different parts of the 
Empire, and more especially the exact adaptability to those neces- 
sities. In many branches they may find it necessary to initiate 
operations with a mere marginal profit, but that does not deter 
then so long as there is an assured prospect of a lucrative develop- 
ment later on, An American syndicate for the manufacture of 


various kinds of machinery has received a concession for the esta- 


blishment of works in this city.” 
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NORTH-EASTERN RAILWAY SCHEMES. 


‘ERENCE has previously been made in these columns to 
ni high-level bridge which the North-Eastern Railway 
propose erecting at the western end of the Central Station, 
Newcastle, across the Tyne to Gateshead, to act as a relief 
to Stephenson’s now world-famous High Level, opened by 
her Majesty the late Queen in 1850. The cost of _this 
erection, which is to be of steel in the approved lattice girder 
type with four sets of rails, is estimated at £463,900. As a 
result of successful borings, an actual start is to be made 
with the work in the course of a few weeks. One of the 
greatest advantages to be derived from this undertaking will 
be the saving of time in running the passenger service, as the 
new bridge will obviate the changing of engines now 
absolutely necessary on a through journey in going either 
north or south when the river Tyne has to be crossed. At 
present in the case of accidents on one or more of the lines 
leading to the High Level, the train service, both through 
and suburban, is completely disorganised, anda state of chaos 
naturally exists, but with the new structure an alternative 
route to and from the South is opened out. 

Another important project to be carried out shortly, and 
for which the tenders for the necessary works have already 
been invited, is the connection between the Blyth and Tyne 
line and the main line near the Manors Station, giving the 
company the opportunity of running its trains the complete 
circle from the Central Station, vid Walker Gate, to Tyne- 
mouth, or through Backworth, Benton, Gosforth, and 
Jesmond to the Manors, and thus back to the Central 
Station, and vice versd. The construction of this railway 
will greatly add to the travelling facilities of Tyneside, by 
bringing into one terminal station the busy traffic of the city 
of Newcastle-on-Tyne. The termination of the Blyth and 
Tyne Company of old—acquired some years ago by the North- 
Eastern Railway—was at New Bridge-street, and from this 
point a line will be carried to near the Manors Station on the 
main line to Edinburgh. The work that is proposed is much 
more than a mere junction ; it involves the reconstruction of 
the goods station, the widening of the lines, and the altera- 
tions of levels for the road bed for a considerable distance. 
A new goods warehouse will be made north of New Bridge- 
street, and a new passenger station will be built to the south. 
The new line will result in the demolition of the Trafalgar 
Goods Station, and it will do away with the present coal 
depots, which will be established in future nearer Oxford- 
street. The new passenger station at New Bridge-street is to 
be a handsome structure, with commodious vestibule, roomy 
offices, and large island platforms. The amount of £87,000 
was expended during last half-year in acquiring property in 
connection with the undertaking, and actual operations are 
to commence as early as possible. 

From the large area that the extensions will cover, the 
contract will prove to be one of the most important let 
by the North-Eastern Railway within recent years on Tyne- 
side, and in conjunction with the curves and junctions for 
which parliamentary powers are now acquired, it will to a 
considerable degree help to enlarge the facilities of traffic 
between the city and the suburbs, and also give an additional 
route to and from the North. 

In addition to the schemes above mentioned, the North- 
Eastern Railway Company is now proceeding with the 
Ponteland and Gosforth Light Railway, an undertaking in 
which more than ordinary interest has been evinced. Some 
time ago, owing to the objections of the Board of Trade, a 
deadlock seemed imminent. To recoup itself for the 
initial outlay, the railway company proposed to levy an 
additional 6d. per ton for five years on freight only, but to 
this the Board of Trade raised objection. 

So great was the desire on the part of the inhabitants of 
the neighbourhood for the.railway, that a petition was pre- 
sented, in which it was pointed out that “the proposed rail- 
way is a short branch in an out-lying district. We do not 
think it at all unreasonable that the company should be 
granted powers of charging rates beyond those applicable to 
its main lines of railway. We at present pay about 8s. per 
ton for the carriage by road of farm produce, &c., from Ponte- 
land to the nearest railway station, and if the railway be 
made it will affect a considerable saving on that amount. 
the cost of materials and labour in the construction and work- 
ing of a railway has now much increased—especially in this 
district where the wages are generally high—beyond what it 
was when the Light Railway Act was passed.” 

The Board of Trade have now withdrawn their objections, 
and the plans are in the hands of the company’s engineer. 
The new line will have its commencement in the parish of 
Gosforth, by a junction with the company’s Blyth and Tyne 
branch, north of Gosforth passenger station. The line will 
thence proceed in a north-westerly direction, crossing the 
North-road about 200 yards north of the Coxlodge Colliery 
line. Subsequently the line will run parallel with the Belsay 
and Ponteland road on the west thereof, through the parishes 
of Gosforth, Newburn, and Ponteland, to the town of Ponte- 
land itself. _The line will be six miles and a quarter in length, 
and the estimated cost of the new works is £33,398, made up 
as follows :—Earthworks, cuttings, 93,000 cubic yards at 1s. 
per yard, £4650; bridges, estimated, £2580 ; accommodation 
bridges and works, £1300; culverts and drains, £1700; metal 
ling roads and level crossings, £700; permanent way, including 
fencing, £11,398. Permanent way for sidings and cost of 
Junctions and signals, £900 ; stations, £3000; contingencies, 
£2622; land and buildings, £4548, 


THE INSTITUTION OF JUNIOR ENGINEERS. 
Tue sixth and concluding lecture of the course on ‘* Works 
Management” was delivered by Mr. A. H. Barker, Wh.Sc., B.A., 
B.Sec., at the Westminster Palace Hotel, on April 25th, the vice- 
chairman of the Institution, Mr. Ernest King, presiding. 

The lecturer continued the consideration of the question of cost 
accounts, treating it with special reference to establishment ex- 
— The methods necessary to obtain accurate results were 
indicated, and Possible sources of error pointed out. Specimens of 
the books required were illustrated. The principles of the deter- 
mination of depreciation charges were discu: at some length, 
= the desirability was urged of reducing all costs to a common 
bi 1s, and es them in the form of curves from which it would 

possible to deduce a law, according to which the costs would 
vary. The various matters involved in the process of estimating 
were then entered into, the important bearing upon it of a proper 
system of cost keeping being dwelt upon. At the conclusion of the 


lecture a vote of thanks was accorded Mr Barker, and it was an- 

nounced that the six lectures would be publistied by the Institution 

at the earliest possible date. 

Won the 3rd of May a meeting of the Institution was held at the 
berms Palace Hotel, the chairman, Mr. Percival Marshall, 

Presiding, when the Northcott Prize Paper on the question, ‘‘ How 


May the Best Efforts of Employers and Employed be Exerted for 
their Mutual Advantage and for the National Benefit?” which 
had been awarded to Mr. William Powrie, was read and discussed. 
The adjudicators were Mr. J. A. F. Aspinall, of Manchester, Mr. 
A. Denny, of Dumbarton, and the donor of the prize—value five 
guineas, Mr, W. H. Northcott, of London. The author, in com- 
menting upon the relations existing between the employer and 
employed of the present day expressed the fear that each class 
wrongly regarded the other as an antagonist, instead of recognising 
that their interests were identical. The modern factory system had 
tended to this condition, and the increase of limited liability com- 

anies—whose proprietors had only a financial interest in them— 

ad also done facen to discourage the formation of mutual friend- 
ship. Trades unions had not been an unmixed blessing, much 
bitterness of feeling having been caused by unreasonable 
interference between employer and employed. Referring to the 
attitude of the employer, it was, unfortunately, too common a 
practice for employers and managers to keep aloof from their men, 
and to treat them as if they were of an inferior race. The work- 
man might hold a different opinion to the foreman as to the best 
and quickest method of executing certain work. Due considera- 
tion should be given to it, and means piaiet in every possible 
way to show that the men’s interest in their work was not dis- 
regarded. Questions of pay and allowances were dealt with in 
the paper, and the general conduct of the employed discussed. 
Men were ready enough to exert themselves in competition with 
others in recreation or amusement, and if cabana a proper 
spirit they would be equally willing to do so at work, which was 
of greater importance to them. A common cause of increased 
cost of production was due to the objection of the workmen to run 
machines at the maximum speed, their stated reason being that 
more men would be requi to do the same amount of work, 
but the actual result was that future orders were sent abroad, and 
work altogether lost to the operatives of this country. Time and 
energy were often spent in devising means for reducing the cost of 
production, but were rendered to a large extent abortive by the 
indifference or covert opposition of the workman, who really had 
it in his power to materially aid to success. There would always 
be a difficulty in getting human beings, whether employers or em- 
ployed, to do all they ought, but a more perfect education, the 
encouragement of higher ideas in both classes to assist in over- 
coming ignorance, indolence, and prejudice, would do much to 
bring about a better understanding between them to their mutual 
advantage and for the benefit of the nation at large. 

In the discussion which followed, Messrs. E. Goffe, of Kimberley, 
R. C. Winlo, W. J. Tennant, G. Bullock, H. J. Young, R. Mar- 
shall, T. E. Dowse, J. Oswald, J. H. Pearsun, C. Spiller, E. Eade, 
and the Chairman took part. The author having replied, the pro- 
ceedings closed with the announcement of the summer meet- 
ing of the Institution, August 10th to 17th, at Plymouth and 
Devonport. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions 0, our 
correspondents.) 


THE BELLISLE EXPERIMENTS. 


Sir,—I to draw your attention with respect to some experi- 
ments made by order of the Admiralty a few months since, in firin; 
shot and shell at the hull of the armour clad vessel Belleisle, station 
at Portstaouth. The result being indecisive, the experiments are to 
be renewed shortly, and it was also recently notified that in addi- 
tion to the Belleisle, H.M.S. Scorpion at Bermuda is to be bombar- 
ded with a special shot and shell to test their respective qualities. 

My object in bringing this matter before your notice is to suggest 
that both the Belleisle and Scorpion should be fitted—if not already 
done—with dynamos and electric lights going during the firing, 
so that the question of electric transmission of power now being 
used so much in war vessels for working guns, turrets, auxiliary 
machinery, and lighting purposes, can relied upon when in 
action. 

At the spring meeting of the Institution of Naval Architects in 
1897 I brought before the members my experience of its unrelia- 
bility for lighting purposes on board passenger vessels when in 
collision or org | by its going out at the moment of impact, and 
suggested that H.M. Government, before introducing electrical 
arrangements as motive power in warships, should think twice, if 
not three times, before installing such systems ex b/oc. The outcome 
of this suggestion was confirmed at the meeting of the Institution 
of Naval Architects in 1899—a period of two years having elapsed. 
A paper by Rear-Admiral Melville, engineer-in-chief of the United 
States navy, was read by Lieut. H. P. Norton on behalf of the 
Admiral, in which he stated amongst other important matters as 
follows: ‘‘ Regarding the question of electrical machinery, we went 
very heavily into that on the Brooklyn, and as the result of her 
trials in the Spanish war, we have decided not to duplicate it. 
You can tell what is the matter with a steam or hydraulic engine 
instantly, but you may chase for hours to find a broken circuit, and 
by that time the action is over and you are out of the deal.” Sir 
William White, the Chief Constructor of H.M. Navy, being present, 
asked if it was not a fact that electrical power has been largely 
used in the American navy for ordnance working. Lieut. Norton 
replied, ‘‘ Yes, but it is not to be used in the turrets, or the ordnance 
work of any of their ships, except for the hoist. That is the result 
of the fighting on the Iowa and Brooklyn.” 

I think, Sir, having regard to the above facts, I have established 
my case, that before the proposed experimental firing takes place 
both vessels should have their electrical installation fitted and at 
work during the engagement, and prove once for all the value of 
electricity on war vessels. Some of the finest vessels in his 
Majesty’s Navy are now fitted with electrical machinery, and in an 
engagement, judging from the statement of Lieutenant Norton, 
would not be in it, and what would be worse, would probably be 


captured. 
ndon, May 8th. James Casey, M.I.N.A. 


FIRE-THROWING FROM LOCOMOTIVES. 


Sir,—In your article on the “‘ Distribution of Heat in Boilers” 
I observe that you take exception to my contention that the tube 
area will be less with large than with small tubes. Your estimate 
of the respective areas with 2in. and lin. tubes is correct, with 
the exception of the area of fourteen 2in. tubes, which should be 
43°96 instead of 43°76 square inches. This is most probably a 

rinter’s error. Your estimate does not go far enough, however. 
The fact that the tubes may be closer pitched in two directions— 


vertically, as well as horizontally—must not be lost sight of. When | li 


this is taken into account, I find that the area with 1fin. tubes 
would be about 4 per cent. greater than with the 2in. ones. This 


is of course a very small t, and pr lly negligible ; but 
it nevertheless shows the tendency to diminished total area with 
larger tubes. 


I still maintain that the vacua are the same in every part of the 
smoke-box, and have seen nothing yet to alter my opinion. The 
use of the “ U ” gauge is not so simple a matter as appears at first 
sight. I mentioned in my last letter a case where vacua of 27in. 
were shown on a ‘‘U” gauge. The end of the gauge tube in this 
case was located in the funnel, and pointed upwards. If it had 
pointed downwards, a slight pressure would have been read ! 
Other tubes had their outlets badly placed with reference to the 
direction of flow of the gases, and their indications were equally 
untrustworthy. The same thing applies to probably all the tests 
made on the vacua obtained in locomotive smoke-boxes. Hap- 
hazard experiments of this sort teach nothing, and are even 
mischievous as leading to utterly erroneous conclusions, I speak 
from very considerable experience on the flow of gases, and Told 
that no proof has yet been adduced to show that the vacua are 
dissimilar at differént regions of the smoke-box, 


My experience teaches me that your idea of having the tops of 
the tubes projecting into the smoke-box would be without the 
slightest effect in preventing spark emission. There is no upward 
current so close to the tube plate. Mr. Weatherburn is quite 
correct in his pea-shooter illustration. No effect on the trajectory 
of the pea will be observed if the tube end be cut in the manner 
suggested. When the sparks are so guided that they cannot enter 
the steam jot—from the blast pipe—or the high velocity gases 
immediately adjacent, they settle at the bottom of the smoke-box. 
This can be done without reducing the rate of combustion with a 
given terminal pressure. 

My plan bas one point in common with the perforated plate you 
mention—that it ‘‘ could be tried at the cost of a few shillings.” 

I have confined myself in this letter to the subject of *‘ fire- 
throwing,” as I have not the opportunity at present to go into the 
other matters discussed in your article. 

Your article three months ago tended, I thought, to induce 
locomotive engineers to rest where they were, but what you and 
others have written since, together with events, tend to show that 
they have much opportunity for improvements in their designs. 
If discussion will help such forward, it will be of paramount im- 
portance generally. 

Manchester, May 13th. AL¥. CoTToN, 


Sir,—The recent article on this subject by Mr. Weatherburn 
criticised in your last week’s issue, and so ably commented on in 
your article this week, should awaken in our locomotive engineers 
a new interest. 

Not the least refreshing part of Mr. Weatherburn’s article was 
the absence of those minute technicalities—so loved by the theorist 
—but of such little practical value. The exact velocity of the gases, 
the exact quantity of gas passed by tubes of certain sizes, the exact 
temperatures—rarely exactly obtainable—are of little value in 
checking fire-throwing. 

It is clear, as shown in your article, that Mr. Weatherburn’s 
statements are in the main correct, and that a lower smoke-box 
vacuum—aided by a larger tube calorimeter—would secure a 
slower p: e of the gases through the tubes, lessen the damaging 
effect of cinder blast on tube plate and tubes, reduce back pressure 
on pistons, and by slowing the inrush of air to fire-box and escape 
of gases, prevent the heavier and more dangerous ignited cinders 
being carried into the blast pipe vortex. 

That the smoke-box vacuum is not equal throughout is clear 
from the single fact of the tubes in immediate vicinity of the blast 
pipe top being kept freer from deposit, cinders, ash, &c., than 
those lower down, the vacuum being evidently greater there and 
lessening in proportion to distance from that point, or possibly, as 
Mr. Cotton would say, to the square root of that distance. 

I might say that fire-throwing is one of the difficulties in placing 
the blast pipe orifice, its true position—were it not for this—being 
above the bottom row of tubes which would then all alike be swept 
by the blast, and something approaching an equal smoke-box 
vacuum obtained. 


London, May 14th. JAMES BAXTER, 


RAILWAY LOCATION, 


Sir,—As having had experience of the location of a railway in 
very difficult country in Africa I hope you will allow me space to 
write a few lines on the subject, as it may be of help to younger 
members of the profession who read your valuable journal, and are 
interested in engineering surveys. My object was to have written 
a series of letters giving in detail a certain portion of the located 
line and survey, but being a Government railway I am bound not 
to publish the actual plans and sections of the line if I even had 
them by me. 

{ consider it the first duty of an engineer in charge of a survey 
division to make all inquiries he possibly can of his district, 
verifying as far as possible statements made to him, and then 
make arrangements and requisition for all necessary instruments, 
tools, and camp equipment, supplementing these with all other 
articles he may consider absolutely necessary from time to time. 
In requisitioning for articles great care should be taken that nothing 
unnecessary is indented for, as if supplied this not only increases 
the cost of the survey but adds uselessly to the loads of the camps, 
and where camps have to be shifted frequently and labour is scarce, 
this would mean serious inconvenience and loss of time. I may 
also mention that surveying instruments should always be suitable 
to the country in which work is being done, and tools should more 
or less be adapted to the country as well as the strength and class 
of labour employed. _ Having secured all necessary requirements, 
and presuming the engineer has made a very careful examination 
of all maps to hand of his district and the surrounding country, 
his next object should be to secure sites for camps for himself and 
his assistants. In doing so he should bear in mind the nature of 
the country and so fix the camps in relation to each other that the 
greatest economy may be effected in work. In the selection 
of camps such considerations as proximity to work, good water 
supply, a market, facilities of communication and sanitation should 
be observed. The first camp must necessarily be a temporary one, 
and the others, after a careful study of the ground, will be more or 
less of a permanent nature till it becomes necessary to shift them 

ain. 

Before concluding this letter I may state that the engineer must 
always adapt himself to circumstances, and must always consider 
every detail that is likely to effect saving in cost. 

In another letter I shall treat of labour, organisation, &c. 

Percy G, Scort. 

May 9th. 


THE GRAPHICS OF THE GYROSCOPE. 


Sr1r,—I am obliged to Mr. Jordan for his letter. I have read it 
over and over again, and have failed to understand it—I suppose 
because I have not the remotest notion what the first paragraph, 
stating that gravity resists all motion, is intended to convey. 
However, all this does not signify, because, as I have stated, I do 
not want a verbal description of the gyroscope, but the graphics of 
it at any given moment, and this Mr. Jordan does not attempt to 
supply. HAMBER WILSON, 

ay 14th, 


Sir,—My bad writing has led your printer of yesterday’s issue 
to put “rotation” for ‘‘relative”—line 21; “ ate” for 
“aggregates”—line 23; and “irregularity” for ‘‘inequality 
ine 47. WM. LEIGHTON JORDAN. 
Thatched House Club, St. James’s-street, 

May 11th. 


RussiaAN Raibway Work.—The work of constructing the great 
connecting link between Russia’s European railway system and 
that of Central Asia has been begun, and it is said that the work 
will be completed in four years, A start has been made at either 
end, and by September the line will have been carried from Oren- 
burg a distance of 150 kiloms, in the direction of thesteppes. The 
entire length of the projected railway will be about 1100 miles. 
For the necessary earthwork to be carried out this year the 
Imperial authorities have assigned six million roubles for the 
section starting from Orenburg, and three millions for the southern 
section. This projected line of railway will not be of great import: 
ance aged from a strategic point of view, but it will no doubt 
tend to the development of the region of the ey and, at.any 
rate, it will open out the enormous oil fields which lie along the 
shores of Lake Ural. 


| 
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THE IRON AND STEEL INSTITUTE. 


PRESIDENTIAL ADDRESS,* 


OnE of the leading features in the work of this Institute 
in the past lies in the fact that it has been the medium 
whereby much valuable research work has been placed at the 
disposal of its members and the whole metallurgical world. 
Up to the present we have not been able to offer any direct en- 
couragement to workers in this line, but owing to the munificence 
of Mr. Andrew Carnegie we have now at our disposal a sum of 
£6500 for the founding of scholarships and medals for research work 
in the development of iron and steel manufacture. It is tobe 
hoped that such prizes will encourage those who are already work- 
ing, and induce others to join the same army, with considerable 
benefit ultimately to our industry. As to the value of research in 
the solution of metallurgical problems, and the improvement of 
our methods of manufacture, there can be no question. If we 
glance through the records of our Institute, we can find many 
examples that bear this out. Take, for instance, the basic process. 
The way to success was undoubtedly pointed out by the teachings 
of Percy and Griiner, followed up by the research work on dephos- 
phorisation of Snelus, Edward Riley, Jordan of Paris, and Scead. 
Thomas himself admitted that these investigations had been of 
the greatest assistance to him. The Saniter desulphurising pro- 
cess, by which thousands of tons of good steel have been made 
from pig iron quite unfit if used without the desulphuriser, was 
founded on pure laboratory experiment conducted by Saniter him- 
self. The research of Stead into the effect of arsenic on steel, 
proving this element not so pernicious as was at one time thought, 
has opened up the use of ores which were previously condemned 
on account of their arsenic contents. The investigations on the 
heat treatment of steel by Brinell, Tschernoff, Osmond, Howe, 
Sauveur, Roberts-Austen, Stead, Arnold, and Campion, have given 
us the correct temperatures and treatment which steel] must 
undergo to produce the best structure with the best mechanical 
tests. In the /roa Age for December 20th, 1900, there was given 
an account of some radical changes in the arrangements of the 
Edgar-Thomson Steelworks of the Carnegie Company, carried out 
by Kennedy and Morrison, to introduce a new method of rolling 
rails founded on the facts brought to light by the researches on 
heat treatment. The work of Hadfield on the effect of manganese 
produced that wonderfully useful material known as manganese 
steel. Many more illustrations of the value of research work in 
the preparation of new alloys of iron might be given. These 
examples, however, fully illustrate the value of research, and in 
the future developments of the manufacture of iron and steel 
research will of necessity play an important part. 

Problems in metallurgy awaiting solutcon.—In the progress of the 
past century certain acnievements stand out more prominently than 
others. Two of the most important are the reduction of waste 
and the utilisation of waste by-products in all manufactures. 
Comparing the beginning with the end of the certury, we find a 
wonderful and enormous change in the economy of the production 
of a ton of iron or steel. Many things are responsible for this very 
satisfactory result, among which may be mentioned the application 
of hot blast by Neilson, the inventions of B and 8 x 
the great increase in the size of furnaces and the power of our 
machinery, and last, but by no means least, a better understand- 
ing of the various phenomena of iron smelting and subsequent 
treatment. But though we have advanced so greatly, there are 
still many problems in our iron and steel industries awaiting solu- 
tion ; problems touching the prevention of waste and the utilisa- 
tion of waste by-products. 

Waste heat and blast-furnace workiag.—There are two items of 
waste heat in our biast-turnace operations which must be self- 
evident to all who have watched the tapping of furnaces, namely, 
the loss of the heat contained in the iron and the slag. Using the 
heat requirements given by Sir Lowthian Bell in his monumental 
work on the ‘Principles of the Manufacture of Iron and Steel,” 
it is very easy to calculate these amounts of waste heat. Taking 
the iron first, the results are as follows :—Heat lost in 100 tons of 
pig equivalent to 4°125 tons of coal. Thus in a blast-furnace plant 
producing, say, 100,000 tons yearly, the heat lost in the iron will 
equal 4125 tons of coal. The total make of the Cleveland district 
approximates 2} millions yearly, and the heat in this weight of 
iron will be equal to 92,800 tons of coal. If in all our various 
manufactures it were possible to use the whole of the pig iron made 
direct from the blast furnaces in the molten condition, in our 
foundries, ironworks, and steelworks, the problem of utilising this 
waste heat would be readily solved. Such a condition of things is 
not likely to occur for some years to come, and though we do at 
present use some of this 2} million tons direct for the manufacture 
of steel, the amount so used is not a very large proportion. All 
the rest is cast into pigs and the heat lost. The problem to be 
solved, therefore, is how to cast the iron into pigs and utilise its 
heat also. The method of casting in sand is still by far the most 
universal one, and most of the iron so cast is judged by fracture as 
regards quality. Judgment by fracture only is, however, decreas- 
ing in importance ; the composition, as shown by analysis, is con- 
sidered the best guide. Hence casting in sand might be done 
away with, and some method of casting adopted which would utilise 
some of the heat now allowed to go to ‘vaste. 

The heat in the slag is a more serious item of waste than in the 
case of the iron. A furnace working on Cleveland ironstone pro- 
duces 30 cwt. of slag per ton of pig, or 150 cwt. of slag to 100 tons 
iron. The heat in 150 tons of slag is equivalent to 10°3 tons of coal. 
Thus in a blast-furnace plant producing 100,000 tons Cleveland pig 
yearly, the heat lost in the slag will be equivalent to 10,300 tons of 
coal. The total make of Cleveland pig approximates 1,300,000 
tons, carrying with it 1,950,000 tons of s Add to this 720,000 
tons of slag produced in the manufacture of other kinds of iron, 
and we get a total of 2,670,000 tons produced yearly in the Cleve- 
land district. The heat in this weight of slag is equal to 183,340 
tons of coal, and if we add to this the loss in the iron, the total 
amounts to 276,140 tons—over a quarter of a million. At 10s. per 
ton this is equal to £138,070, representing the value of the waste 
heat in the iron and slag of the Cleveland district. It would, of 
course, be impossible to recover all this waste heat and apply it to 
some useful purpose, but a large proportion of it should be 
reclaimed—a problem for metallurgists and engineers to solve. 

As far as | know, only Sir Lowthian Bell in this country has 
attempted to utilise the waste heat in the slag. Some years ago 
he took out two patents, the first being as follows :—The slag ball 
was run into a bath of water under a salt , the steam rising 
underneath the pan and heating the brine. This was not successful. 
In the second patent, the slag balls were 1un into-a brick-lined 
chamber, the roof of which was a salt-pan, and the exhaust steam 
from the blast engines was turned into this chamber. When the 
balls were in, the temperature rose to 500 deg. to 600 deg. Fah., 
the steam before going in being about 212deg. This was sufficient 
to evaporate the brine, and for some time salt was manufactured in 
this way. The brine contained 22 per cent. of salt, the pans were 
20ft. square, and 44 lb. to 47 lb. of salt per square foot of pan was 
made. This was also abandoned owing to the action of the heat on 
the bogies, as the chamber acted almost like a soaking pit, and also 
if a ball burst inside it practically meant cooling down the chamber, 
so that men could go in and clear away the destruction. This 
naturally meant a stoppage of the pan during the cooling down and 
clearing of the chamber. 

There is one direction in which the heat of the slag might be 
utilised, that is, in the drying of wet ores which are used direct in 
the blast furnace. The ores from Bilbao often contain over 10 per 
cent. of moisture. Taking the percentage of moisture in the 
mixture used for the furnace charge at 8 per cent., there will be 
3°04 cwt. of water in the 38 cwt. of ore required to make a ton of 
hematite pig iron. The evaporation of this water will use heat 
equivalent to ‘407 cwt. of coke as burnt in the blast furnace. This 
means 2°35 tons of coke per 100 tons of pig, or about 184 tons per 


* Delivered May 8th. Slightly condensed. 


furnace per week. If we could dry these ores by the waste heat of 
the slag, not only should we save coke, but the furnace would work 
much more freely. When the ores are wet and in a sticky condi- 
tion, a perfect mixing of ore, coke, and limestone in charging is 
not easily attained, the ore remaining in sticky masses, causing 
irregular working and liability to hanging. Also the gases are so 
full of steam that they burn very badly, and where a plant is mak- 
ing nothing but hematite pig it is often difficult to keep up full 
steam pressure without firing the boilers with coal to a small extent. 
This question of waste heat 1s one which touches all departments of 
iron and steel manufacture ; but what I have said above shows very 
clearly that in blast furnaces alone there is a mine of wealth in 
waste heat waiting for some one to successfully tap. Thisis certain, 
that the time will come when it will be a problem which will have 
to be tackled and solved, if it is possible to do so. 

Utilisation of waste by-products.—The principal by-products of the 
blast furnace are gasand slag. The former has for many years been 
successfully applied for heating stoves for the hot blast and raising 
steam for the blowing engines, pumps, lifts, &c. Seeing that in a 
well-appointed plant the waste gases are sutficient to supply all the 
needs of the working of the furnaces, it would seem at tirst sight 
that this waste product is being fully utilised. But the problem of 
using this gas in gas engines, and so producing power direct, has of 
late years engaged the minds of engineers and metallurgists at home 
and abroad. Though more experimental work in this direction has 
been carried on abroad than in this country—notably by the John 
Cockerill Company of Seraing—it is only fair to mention that one 
of our vice-presidents, Mr. James Riley, was one of the first to 
apply in a practical though limited way 'I'nwaite’s system of utilising 
the power in the gases at the Wishaw blast furnaces of the Steel 
Company of Scotland some six years ago. In the Jast two years 
we have had two papers on the subject by Mr. A. Greiner, member 
of the council, and the new system appears to have derived a great 
impetus by the success of the gas engine, which was shown by the 
Cockerill Company at the Paris Exhibition. In Mr. Greiner’s first 
paper he quoted figures showing a surplus of 2000 horse-power per 
100 tons of daily make of pig iron, which in order not to be over 
sanguine, he reduced to an estimate of 1000 horse-power per 
100 tons of pig. In my firm’s plant of three furnaces at Thornaby 
the figures work out as follows:—Total gas per hour, 2,628,000 
cubic feet. Half of this is used by the hot blast stoves, and about 
239,000 cubic feet by the boilers which supply the gantry lift, leaving 
1,075,000 cubic feet for raising steam for the blowing engines, 
pumps, and furnace hoist. Taking the requirements of a gas engine 
at 130 cubic feet of gas per horse-power per hour, this 1,075,000 
cubic feet of gas is capable of producing $269 horse-power, The 
horse-power of the blast engines, pumps, and furnace hoist engine 
total 1388, leaving a surplus of 6881. ‘Taking an ordinary day’s 
make at 350 tons, this gives 1900 horse-power per 100 tons in favour 
of gas engines. This culculated result comes out very close to the 
figures quoted by Mr. Greiner, but if to be on the safe side we take 
his reduced estimate of 1000 horse-power as the surplus, we get a 
wonderful result when taken over such a district as Cieveland. The 
make per day approximates 610 tons, and at 1000 horse-power per 
1U0 tons we have a surplus of 61,000 horse-power, equal to the 
consumption of more than half-a-muillion tons of coal per year. The 
uses that this power might be put to are endless, driving all the 
machinery in the works, and supplying electric light and power for 
outside consumption. Thougn this problem of utilising blast 
furnace gases is not yet completely solved, I feel certain it very 
soon will be, and we may see the day when, as my predecessor 
somewhat humorously suggested, our blast furnaces will be power- 
producers, with the pig iron a by-product. 

We can now arrive at an estimate of the waste going on in the 
blast furnaces of the Cleveland district :—Horse-power in the 
gases, 61,000; waste heat in the iron and slag, equal to 276,140 
tons of coal, or 31,500 horse-power ; total power going to waste, 
92,500 horse-power. The horse-powerof Niagara Falls is estimated 
at 7,000,000. The amount at present supplied by the Niagara Fall 
Hydraulic Power and Manufacturing Company is about 30,000. 
Our waste, then, may be looked on as a small Niagara, which, if 
we could see in the form of a waterfall, would very speedily con- 
vince us of the enormous amount of energy being lost. 

Utilisation of slag.—The total make of slag in the Cleveland 
district is 2,67U,000 tons yearly. Many attempts in the past have 
been made to utilise it and turn it to some useful purpose, with 
more or less success ; but the accumulation of slag goes on, and 
great useless unsightly heaps are extending in all directions. A 
stranger from the South of England passing by one of these huge 
slag hills one rather misty day caught a glimpse of it through 
the smoke and fog, and thinking it one of the famous Cleveland 
hills, was anxious to know the name of it. It certainly was a 
Cleveland ‘‘ hill,” but not such ashe was thinking of. Many firms 
at Middlesbrough, not having tipping ground, have to send it out 
to sea at a cost of over a shiiling per ton of iron. The principal 
uses of slag at present are road metal and paving blocks, or scoria 
blocks as they are called. It also forms the basis of artiticial stone- 
work and concrete flagging, but these consume only a small 
portion of the total make, and the problem is to succeed in the 
directions in which others failed in the past, and also, if possible, 
find other and more extensive means of utilisation. 

The setting properties of granulated slag or slag sand, when 
suitably treated, have long been known. In 1887 Mr. J. E. Stead 
read a paper before the Cleveland Institution of Engineers on 
‘Hydraulic Cement from Cleveland Slag.” The process he 
described consisted in mixing and mre | to an impalpable fine 
powder 75 per cent. dried slag sand and 25 per cent. slaked dry 
lime. The powder so produced is slag cement. In strength it 
compared most favourably witb Portland cement, and there seemed 
every probability of the process being a success, and an important 
industry established. The main element in the success of the 
cement rests in the extreme fineness to which it is ground, and this 
proved the main difficulty, as grinding machinery was speedily 
destroyed by the slag sand. Since then, however, grinding 
machinery has been very much improved, and there seems no 
reason why this manufacture should not be taken up again and 
made a success, The Skinningrove Iron Company have given us 
avery — example of what can be done with slag cement, for 
their shipping pier is constructed with this material. The im- 
portant point about this pier is that the cement was made from 
ordinary slag, without any desulphurising process being adopted, 
and, contrary to the arguments as to the disintegrating effect of 
the sulphur, in the form of calcium sulphide turning to sulphate, 
and the speedy destruction of the pier in consequence, it shows 
to-day no such signs of decay. 

For some years Wilsons, Pease, and Co., under the direction of 
Mr. Charles Wood, manufactured at the Cieveland Slag Works, 
Middlesbrough, bricks from slag for building purposes, Slag sand 
mixed with selenitic lime was pressed in bricks in a brick press, 
stacked under wooden sheds to air-barden for seven days, and then 
in the open air for tive to six weeks to further harden, at the end 
of that time being ready for the market. The selenitic lime was 
composed of 80 per cent. unslaked lime, 10 per cent. raw gypsum, 
and 10 per cent. iron oxide, and 6 cwt. of this mixture was used 
per 1000 bricks. Buildings constructed of these bricks twenty 
years ago are in a very good state of preservation at the present 
time, the bricks being both hard and tough. Many thousands 
were shipped to London. Their price was at that time 12s, per 
thousand, which did not leave much margin for profit ; but seeing 
the present high prices of building materials, there would bea 
better chance of the manufacture proving remunerative. The 
appearance of the bricks is somewhat against them, being of a dull 
grey colour. 

Slag sand ground fine in a mortar mill with 6 per cent. slaked 
lime produces an excellent mortar. It sets rather quickly, a dis- 
advantage in one way, as mortar left over the week end is useless 
on the Monday. Mr. T. Kirk, of the Carlton Iron Company, 
informs me that for many years he has not used any lime at all for 


mortar, all for his building operations having been made out of, 
slag. He grinds together a limey slag and a quarter of its weight 


of old brick rubbish, with a few clinkers. A good pug mill jg 
required, and it is essential that the grinding be done most 
thoroughly. Sometimes granulated slag is used. This mortar sets 
rather slowly, but sets very hard. In a town like Middlesbrough 
where building operations are always being extensively carried on, 
mortar could be os at a constant and cheap rate. 

Slag wool is still manufactured, and the production of scoria 
blocks is increasing. The latter are now being shipped from 
Middlesbrough, and if they were better advertised and the sale 
pushed, a much greater demand would undoubtedly be created 
particularly as their value for paving purposes has been so clearly 
demonstrated in the towns of the Cleveland district. Blast. 
furnace slag which is sutticiently soluble to become decomposed in 
the soil has some value as a fertiliser, not only for the lime it 
contains, but also, probably, for its contents of silica. But in spite 
of all these more or less successful attempts at the utilisation of 
slag, we are practically as far off as ever in getting rid of, usefully 
this costly and unwieldy waste product. It bas been clearly shown 
that useful materials can be made from it, and the problem before 
us is to make their manufacture a success commercially, and at 
the same time find out some other means of utilisation which will 
use up, if possible, all the slag made. 

The extraction of cyanide from the blast furnace.—In Bell's “ Prin. 
ciples of the Manufacture of Iron and Steel,” analyses of the fume 
at different levels of an S0ft. furnace are given. Ata distance of 
264ft. from the tuyeres, the fume contains 89°2 per cent, 
potassium cyanide. ‘The demand for this substance has of late 
years increased enormously, owing to its extensive use in the gold- 
fields, Attempts are now being made to extract it from blast. 
furnace fume, by inserting tubes about the boshes, drawing off the 
fume, condensing and collecting the potassium cyanide. Should 
this prove successful, it will become a valuable by-product. 

(To be continued.) 


THE CRYSTAL PALACE JUBILEE EXHIBITION, 


THE forthcoming Naval and Military Exhibition which is to be 
opened at the Crystal Palace by Earl Roberts on Thursday, May 
23rd, is designed to commemorate the jubilee of the Great Exhibi- 
tion of 1851. 

The Exhibition will be found to be of very wide scope, embracing 
every kind of exhibit which illustrates the history and present 
development of naval and military science. The Historical 
Loan Collection of Pictures and Kelics and Autographs will be of 
especial interest. 

His Majesty King Edward VII. has shown his interest in the 
Exhibition by extending his practical help to the work of the 
Council in their task of securing a good collection of suitable exhibits 
for the Historical and Loan sections. His Majesty has lent some 
exceptionally interesting exhibits. The Lords Commissioners of 
the Admiralty, the Secretary of State for War, the Secretary of 
State for India, the Board of Education, South Kensington, the 
United Service Institution, and mapy other important corporate 
bodies and institutions, have readily come forward with help and 
assistance, and the result has been that the efforts of the Crystal 
Palace authorities and the Council of the Exhibition have met with 
so much support that the forthcoming Exhibition promises to be 
well worthy its jubilee character. 

The completeness of the Military Section will be shown by the 
following indication of its nature and scope. A Balloon Section 
has been arranged, which will have the advantage of having been 
formed under the sanction of Sir Redvers Buller. Mr. Eric Bruce, 
the secretary of the Aéronautical Society, and M. de Fonvielle, the 
venerable French atronaut, are giving active assistance. The use 
of the balloon in military operations will be demonstrated, and a 
special interest attaches to this section, as Sir Redvers is lending 
the very balloon employed by him during the siege of Ladysmith. 
In connection with this section, and naturally forming part of it, 
will be an exhibition of war kites, the uses of which will be demon- 
strated. In the Ambulance Section the various hospital arrange- 
ments adapted to the requirements of a campaign will be one of the 
— features, There will be a model of the Princess of Wales 

ospital Ship, showing the inner working of such relief transports, 
There will also be one of the carriages of the Princess Christian 
Hospital Train, fitted up and in every way similar to the hospital 
train as used in South Africa. Model field and base hospitals with 
a model receiving station and field kitchen are also included, as well 
as a field post-office and field telegraphs, in which, it is hoped, 
arrangements can be made for carrying on souvenir post-otfice 
work, as was done at South Kensington and the Guildhall on the 
occasion of the jubilee of the penny post. 

It is proposed to institute Volunteer competitions and displays in 
connection with the Exhibition during the summer and for the 
convenience of detachments there will be a standing camp. 

The Handicrafts Exhibits Section will be devoted to soldiers’ and 
sailors’ handicraft work. 

The educational and scientific side of war will receive special 
attention, the well-known Entertainment Court of the Crystal 
Palace being transformed for the time being into what will be 
known during the Exhibition as the Electric Theatre, in which 
demonstrations of wireless telegraphy, the Rintgen rays, Tesla’s 
inventions, &c., will be given. In fact, it will, during that period, 
be the home of scientitic experiments applied to the uses of war 
in the Army and Navy. 

A very interesting section will be the ‘‘ Arctic.” In this will be 
found not only a large collection of arctic relics and pictures, but 
also a grand tableau illustrating Nansen’s great expedition to the 
North Pole. The latest equipments for polar travel as regards 
means of transit and commissariat arrangements will also be shown. 
This section has been arranged by Mr. Shrubsole, curator, Mr. R. 

Jagle, and Mr. John England, scenic artist. 

he Naval Section will probably be one of the most complete 
displays of the kind ever attempted in this country. In the 
collection of models of ships in the Royal Navy and the mercantile 
marine, the most generous assistance has been received from the 
great shipowning and shipbuilding companies. Among these will 
be found a model of the Ophir, and also a magnificent track chart 
with a moving model prepared specially for this Exhibition by the 
Orient Company, so that the tour of the Duke and Duchess of 
Cornwall and York may by traced from day to day when the Royal 
yacht is travelling. 

The ieunenans aoxt of water in the North Tower garden will be 
utilised for a great naval display and spectacle entitled 
“Trafalgar,” in which Nelson’s famous victory will be re-fought, 
the old ** Wooden Walls” being modelled with absolute truth in 
every particular, the reduced size of the vessels being perfect 
according to scale, but so arranged with regard to spectacular 
effect that to the spectator the battle will appear to be fought by 
full-sized vessels. The conclusion of the Trafalgar spectacle will 
be the ‘‘ Home-coming of the Ophir,” which may be regarded as 
symbolically suggesting the inauguration of peace, the friendliness 
of the Colonies, and the advance of naval science as compared 
with Nelson’s day, for the Royal yacht will be ushered in by a 
flotilla of the most up-to-date vessels in use in the Royal Navy to- 
day. In addition to ‘‘ Trafalgar” there will be demonstrations of 
naval drill, manning the yards, &c. Submarine exhibits and 
appliances will also form no inconsiderable part of this section, and 
diving, the firing of explosives, and, indeed, every method and 
device in connection with submarine work, will be either exhibited 
or practically demonstrated. 

e Inventions Section has been entrusted to Mr. Henry C. 
Braun, C.E., technical adviser to the Corporation of London, and 
he has been very successful in collecting a series of the latest and 
most noteworthy applications of mechanical science to the need of 
the Army and Navy, ~ 

A special feature of the Exhibition is its charitable side. The 
directors of the Crystal Palace have placed at the disposal of the 
various naval pos mili ‘charitable institutions 50,000 guinea 
tickets to be sold exclusively for the benefit of the various funds. 
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PEAT APPARATUS IN OPERATION AT 


ESLOF, SWEDEN 


SWEDISH PEAT-FUEL MACHINERY. 


REFERENCE having of late been made in THE ENGINEER to 


the important peat industry now being developed in Sweden | 


in consequence of the excessive prices of British coal—a 
question which has become quite a national one—-the follow- 
ing illustrated descriptions of the two most important 
processes of peat manufacture in use will, no doubt, be of 
interest. It is almost needless to point out of what immense 
importance this industry might also become in this country, 
particularly in Ireland and Scotland, with their vast peat 


bogs and mosses, not only as regards fuel, but also for the | 
transmission of electric currents for long distances, through | 


the working of generating stations at the bog’s or moss’s 
edge by means of peat fuel. In many cases this would be 
the most advantageous method of utilisation, as the peat 
might then be burned in its natural state, the cost of which 
is very small, whereas the transport of the material by rail 
for some distance would greatly increase it, as is the case in 
Sweden. 

The new system for the briquetting of peat fuel, invented 
by Herr Nils Fredriksson, engineer at the Andersson 
Mechanical Works of Svedala, Sweden, is described by him 
as follows :— 


‘‘ As the old method of preparing peat fuel left the product 
rather bulky in proportion to its heat value, and also equally 
liable to absorb moisture, which increases the weight and 
reduces the value, peat engineers have for a long time been 
engaged in solving the problem of rendering the peat more 
compact in form, whereby both these drawbacks would be 
avoided. Thus methods have been invented whereby the 
peat in various manners has been dried and pressed into 
briquettes or turned into carbon by high heating and 
coking. But both these methods have proved too expen- 
sive. They have, indeed, not even been able to compete with 
the old-fashioned process of preparing the peat for fuel by 
‘kneading’ and drying the product in the open air, as an 
intense kneading has shown to impart to the mass the 
capacity of self-contraction in drying, so that even by this 
primitive method and suitable machinery a very fair fuel 
may be produced. However, the open-air process does not 
answer well when it is a question of production on a large 
scale, particularly as the work can only be carried on for 
some three months of the year, and even then everything 
depends on the weather. The ideas of expert engineers 
have, therefore, been of late on one side to completely dry 
and compress the peat in order to render it a more compact 
and valuable fuel, and on the other to simplify the method 
of manufacture by improved apparatus, so that the process 
might be the cheapest possible, whilst the work might 
be carried on continuously irrespective of the weather. 
As regards the kneading process, no very great improve- 
ment seems possible, and to dry the peat under cover, or 
in kilns like bricks, as has been tried, is too expensive; and 
as regards the coking process, it will never answer unless 
special arrangements are made for the utilisation of the bye- 
products, as by this method various combustible substances 
are ejected, whereby the value of the ultimate product as 
fuel is reduced. On the other hand, all the ashes remain in 


the fuel, whilst part of {the latter is consumed, so that the 
relative contents of ashes are increased, i.e., just the opposite 
of what is aimed at, viz., a fuel with a high degree of heating 
value. 
“Entirely different, however, is the case when the peat is 
_simply dried, and then heavily pressed into briquettes. 
Thereby all the combustible parts remain intact. The 
moisture only is eliminated, which otherwise would increase 
| the volume and weight ; the mass is very compact, requires 
but little space, whilst the fuel retains its highest heat value, 


| 


Fig. 1—THE FREDRIKSSON PEAT TREATMENT 


and is little liable toabsorb moisture. Moreover, the briquet- 
ting method is most adaptable for large output, and may be 
carried on all the year round, only the raw peat must 
be cut and removed in the summer. All other work may be 
carried on in winter as well as summer. But what has 
hitherto been the objection to the briquetting method was, as 
stated, the cost. To press out the water as’well as the press- 
ing has its difficulties. Experiments have been made in 


| ejecting at least part ot the water by pressing the peat 
between rollers or by treatment in filters, centrifugals, &c. 
Yet, although this may partly succeed with fibrous peat, it will 
never do with fully-decomposed peat, whilst to dry the peat 
by heat would be unprofitable, as more fuel would be 
required than eventually produced It is necessary to use 
the open-air drying process as much as possible, and only 
to resort to artificial heat in the final stage. In the latter a 
drying apparatus is required, which works on the most 
economical principle, is productive, and, in fact, the most 
efficient. Thesame, of course, also applies to the briquetting 
apparatus itself and the arrangement in general. The 
| proper system which I advocate for peat fuel production 
on a large scale is therefore this :—(1) The raising of the peat 
| earth and stacking in the open; (2) the gathering of the 
| dry earth under cover; (3) final drying by artificial heat ; 
| (4) compression into small or large blocks. I will explain in 
detail how this may be best effected. 
| “The raising of the peat earth and stacking in the open may 
| be carried on nearly all the year round irrespective of weather, 
| provided only that the bog or moss is dry through drainage. 
| Either the peat earth is raised as the common so-called 
‘stick’ peat, and dried in the field or in stacks, or also as 
‘dry’ raised in dry places in deep layers. In either case 
an elevator or a carrier is employed, driven by a portable 
engine, reaching down into the peat trench, where the men 
throw the peat earth on the transport belt. Digging machines 
may thus be used in Swedish mosses. The elevator and the 
engine are worked on suitable transport wagons, either 
separately, or, if the bog can stand the weight, both together 
on one, movable on rails laid down as required. The elevator 
delivers the peat earth along a large shoot, so high that 
tipping carts may go under it to take the peat away into the 
field. The shoot is fitted with an arrangement for the 
arresting of the delivery whilst one cart replaces another. 
For the cart, naturally, rails are laid as far as desirable. The 
moss is tipped out load by load along the rail track, and 
when one row is completed the rails are moved to make room 
for another. In order that the work may be carried on con- 
tinuously several rail tracks may be laid down, so that there 
is no delay in removal, nor too great a distance between the 
rows. Of course, the field should be level and clean, so that 
the peat be not mixed with dirt, &c. 

“ Fig. 1 shows the general arrangement of the moss. A is 
the bed of the peat, B the field of drying, c the elevator and 
the shoot, d the engine, all the machinery being mounted 
on one wagon running on the track f. The movement 
might, no doubt, be effected easier if the machinery could be 
placed with the elevator in the line of working, but very few 
mosses could bear the machinery so near a steep edge of the 
ditch, as it would in this case be. The rail tracks in the 
field are here laid in a closed circle, one cart following another 
continuously in the same direction. The outside row is moved 
as may be required, but the others are left undisturbed as long 
as the raising proceeds in the same direction. 

“Early in the spring, when the weather has become warm, 
the gathering in of the dry earth commences. The peat 
earth already dry is scraped up, and the wet turned or 
ploughed up in furrows, so that it is exposed as much as 
possible to the air. As it dries it is carried under cover, 
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either in barns or, better still, in one large shed connected 
with the factory. This storage shed should have low walls, 
but with a high pitch of roof, and be fitted with a rail track 
at the top, and hauling apparatus or other mechanical gear, 
so that the raw moss coming from the field in tip carts on 
rails may be carried up and tipped out from the upper part of 
the room, and the whole building thus filled. The building 
should be airy, too, so that the peat dries yet more as it is 
being filled, but, on the other hand, so arranged that it may 
be well closed in heavy rain. If the peat be well decomposed 
and brought in dry in sufficient quantities, the briquetting 
may be proceeded with at once, and artificial drying obviated. 
Should, however, this be necessary, the process would be as 
follows. This necessity, by the way, has hitherto been a 
serious obstacle to the briquetting method, but by applying 
air-drying first as largely as possible, without previous prepara- 
tion of the peat, and by the use of adrying apparatus based upon 
careful theoretical and practical researches, the cost of this 
process may be reduced to a minimum, and there is now no 
longer any such obstacle to the extensive adoption of this 
process. 

“‘ Space will not permit my giving a detailed description of 
the drying apparatus suggested by me, but I shall only 
explain briefly that the dying process is carried on con- 
tinuously through a long rotating iron drum, and that the 
steam generated by the peat’s moisture is utilised for the 
heating of peat, whereby but little fuel is required in the 
process. Supposing that the peat earth contains 50 per cent. 
of moisture, and that it has to be reduced to 15 per cent., 
for the moisture should not be reduced lower or valuable 


Fig 2—FREDRIKSSON BRIQUETTING MACHINERY 


combustibles are lost. A ton of 15 per cent. wet peat contains 
850 kilos. of real dry peat,so that 1700 kilos. of 50 per cent. 
wet peat are required, whence 700 kilos. of water are to be 
evaporated. Now when the waste steam has heated the 
mass to 90 deg., the consumption in the heating process is 
100 deg., and the gasifying of 1 kilo. water of about 547 units 
of heat, i.e., 700°547 in all, equals 382,900 units. And when 
1 kilo. peat yields 3000 units of heat, the consumption, 
theoretically speaking, is about 127 kilos. peat in the evapora- 
tion of 700 kilos. water, equal to the drying of 1700 kilos. of 
50 per cent. moisture to 1000 kilos. of 15 per cent. As long 
as the generated steam suffices for the heating of the wet 
peat moss to a temperature of 100 deg., the extra heat 
required for the further heating of the moss had not been | 
considered, and as in the firing only refuse of peat is used, | 
the cost is not appalling, even if the consumption of fuel be 
doubled. Indeed, the peat has only cost the raising and | 


‘or 6 kr. a ton of briquettes—say, 6s. 8d. 


| moisture are equal two-thirds of coal in full value, and taking 


| 3 to 4, the price would be about the same. From this it will 
| appear that the briquette method possesses several great 


C the drying apparatus, D the briquette machine, E. the 
magazine or store for the briquettes, F the rail track, G the 
boiler, and H the steam engine for driving the plant. As the 
tearing-up machine is central in the magazine the work of 
transport is minimised, and the machine being sunk in the 
floor the feeding process is facilitated. From the disinte- 
grating machine the powder is carried by an elevator up into 
a chamber above the feeding apparatus of the drying 
apparatus, and is again drawn direct from this chamber. 
When the powderisthus dried it is passed directly into another 
closed chamber, whence the briquette machine is filled auto- 
matically for its purpose. These chambers are so roomy, 
that any irregularity in the process may there be adjusted 
and the necessary regulation effected. From the pressing 
machine the briquettes are carried by transport belts out to 
the magazine on to wagons standing on the rail track F. 
The boiler is placed in such position to the fire-grate of the 
drying apparatus that the firing of both may be effected in 
the same room, hence the fuel may be easily conveyed either 
from the briquette room D, or the peat magazine A. To 
prevent fires, the drying apparatus is so arranged that the 
air may be shut off from the drum itself as well as from the 
chambers referred to, which are made entirely of iron plates. 
The various parts of the building are also separated by fire- 
proof walls and doors, and the boiler and machine room fire- 
proofed, whilst where the conduits pass through fireproof walls 
the intersections may in a moment be filled up with sand. 


4* Having thus described the process of manufacture, I will 
proceed to detail the estimated cost, based on a daily output 
of 20 tons of briquettes with 15 per cent. moisture, and that the 
raw peat earth contains 50 percent. Thus, if the briquetting 
be carried on 300 days of the year, the return would be 6000 
tons, requiring 10,200 tons of raw peat with 50 per cent. of 
water. The cost of gathering this would vary from 1°50 to 
2 kr. a ton, and taking 18 kr. = 20s. 

Kr, 
The higher figure would amountto .. .. .. .. 20,400 
And drying of 6000 tons of 15 per cent. at 300 kilos. per 
ton = 1800 tons 50 per cent. wet at 2 kr.aton 3,600 
For steam engine of 50 horse-power 2 tons a day = 600 


tons 50 per cent. wet at 2 kr. a ton a Pca 1,200 

Six hands 300 days = 1800 daysat3kr. .. .. .. .. 5,400 
Cost of loading, one-half being loaded direct .. .. .. 1,500 
Total kr. 36,000 


“ As, however, peat briquettes with this small content of 


the coal at 15 kr. a ton, the price fetched by the former may 
be put at 9 kr. a ton, leaving a profit of 3 kr. a ton, or 1800 kr. 
in all for interest. But the price of coal being now 20 kr. 
to 24 kr. a ton, that of the peat briquettes would be 12kr. 
to 15 kr. a ton, equalling from 36,000kr. to 48,000kr. In 
comparison with ordinary cut peat with from 25 to 40 per 
cent. moisture the briquettes occupy only half the space, 
whilst the fuel value is 3 to 4—5, and the cost of the former 
is 4°50 kr.a ton on rails. On the other hand, the machine 
kneaded peat with 25 per cent. moisture, the full value being 


technical advantages, and that from an economical point of 
view, it is also most favourable. The initial expenditure is 
estimated as under :— 


Kr. 
Complete machinery for raising the peat .. .. .. .. 12,000 
The peat magazine for storing 6300 tons, 
or half the output... 8 900 
Hauling apparatus, &c., .. .. 1,000 
Machine house and chimney .. .. .. .. .. 10,000 
Disintegrator with elevator,&e. .. .. .. .. .. «. 15,000 
Briquette press with appurtenances .. .. .. .. .. 4,500 
Steam engine of 50 horse-power complete .. -- 9,000 
Briquette magazine (store).. .. .. .. 2,000 
Rail tracks and extra expenditure.. .. .. .. .. .. 12,000 
Total kr. 75,000 


“To this must be added the cost of the bog, sites for build- 
ings, &c. However, the larger the concern the lower 


relatively is the cost, so that a factory with twice as great 
production would only cost some 25,000 kr. more.” 


Fig. 3—THE ANREP APPARATUS 


transport to the factory, which, of course, should be situated 
close to the bog. I shall presently refer to the latter part 
under the estimates of cost. 

“ For the process of briquetting, the mass must be torn 
asunder into lumps, and when drying by heat this operation 
should precede the other, which is then easier performed. 
For the tearing-up process a machine specially constructed 
for the purpose is used of the disintegrator type. The 
briquetting machine may be of several kinds, but in any case 
the briquets should be small, as they then burn quicker and 
more intensely. I have constructed a special machine for 
this make. The usual machines would produce much too 
little if the briquettes were made small, but my new machine 
may turn out immense quantities, however small they are. 
For it works by rollers of great diameter and with suitable 
intersections between, compressing the great lumps with 
enormous force, the lumps being continuously delivered from 
a storage chamber. It is thus easy to turn out immense 
quantities. Moreover, the machine is simple and cheap, 
and the friction the least possible, so that the press is com- 
paratively easy going and durable. 

‘« Fig. 2 illustrates the process of manufacture :—A A is the 
magazine for the air-dried peat, B the tearing-up machine, 


now adopted in all the principal peat-producing places in 
Russia, in the Central Governments, in the northern and 
western parts in the Ural. 

The machines are manufactured by the Munktell 
Mekaniska Verkstag, Eskilshima, Sweden. Their principle 
being, with the greatest saving of time and labours, to produce a 
maximum quantity of good machine peat. This is obtained 
by the most advantageous arrangement for the transport of 
peat product to the drying field after having been thoroughly 
cut up and kneaded, when by the dry air it is contracted into 
asolid and hard substance with great fuel value. 

The Anrep apparatus—see Fig. 3—for making peat briquettes 
by machinery consists of an elevator, the peat machine, portable 
engine, platform, and transport gear for the peat. The elevator 
is placed in the direction of the line of working, and consists 
of a strongly-made shoot of plates, with wooden bottoms 
10°5m. in length, in which an endless cable runs over two 
rollers at the end. Bya tension arrangement the length 
of this cable may be adjusted. The upper roller is fixed on 
the same axle as the belting disc and provided with gear. 
ing, to which the belting runs directly from the portable 
engine. Having carried the peat material up the shoot, the 
cable runs back under the shoot, where it is supported by a 
so-called “ supporting board,” so that it is not in the way of 
the filling process. At theupper end the elevator is carried on 
a strong iron block built into the platform, and at the lower 
end rests on two broad wheels. 

The peat machine, Fig. 4, consists of a hollow body of cast 
iron, fitted with lids rising upwards, into which the peat material 
is passed through a shoot opening out downwards, whereby 
any stoppage through overfeeding is obviated. Inside this 
body, and in lateral line, are fixed two axles parallel to each 
other, fitted with strong steel knives and compressing 
grooves, which are brought into rapid rotation against each 
other by gearing protected by a cast iron rim. The trans- 
mission of power to one of the peat machine shafts is effected 
by a belt direct from the portable engine. The four- 
teen axe-shaped knives on the shafts work tangentially and 
cut scissor-fashion against an equal number rising from the 
bottom of the machine, the upper ends of which make the 
grooves for the axles. By another ingenious arrangement of 
knives descending from the upper part of the body of the 
machine, meet with another set from below. The 
bending upwards of the shafts is prevented in case that 
stumps of wood get into the machine, &c. The object of 
these counter-knives is, however, chiefly to prevent any parts 


Fig. 4—THE ANREP PEAT MACHINE 


of the peat material getting uncut into the compressing 
grooves, as well as to constitute a counter-cutter to the 
nearest knives and to the inner sharp edges of the 
grooves. The knives, as well as the counter-knives, 
are of a special construction. When the peat mass, well- 
kneaded and thoroughly cut up, has passed through and 
been shaped by the conical part of the machine and the steel 
mouthpiece, it is received by the reception boards and laid on 
the so-called rolling table, the rope-shaped mass being 127 mm. 
broad and 116 mm. thick, which by the same 1s pushed 
further on to the iron rollers of the table. These rollers are 
of forged iron, five being placed on each axle, whereby they 
run easily and guide the reception boards always straight 
ahead. The inner end of the rolling table turns round an axle, 
whilst the outer is supported by rising and falling iron feet. 
When the rope of peat has been cut into lengths 330 mm. 
long, the pieccs are loaded, lying on the boards, on wagons for 
conveyance to the peat-drying field. The portable engine is of 
the ordinary Munktell construction, only lifted from the axles 
and wheels, which may be easily fitted on again for further trans- 


Fig. 5—-FREE STUMP EXTRACTING APPARATUS 


THE ANREP METHOD. 


This method, invented by the celebrated Swedish peat | 
engineer, Mr. Aleph Anrep, is perhaps the foremost of the | 
day for making peat fuel, the machines having in particular | 
been largely adopted in Russia. The inventor has specially 
studied the subject for a quarter of a century, and produced 
some fifty machines of various kinds, whilst steadily improv- 
ing the construction. In all exhibitions of peat-making 
machinery in Sweden and Russia these machines have taken 
the highest prizes—as, for instance, in the first international 
competition arranged ty the Russian Government at the 
Bisserevd peat bog, near Moscow, and at the General Russian 
Exhibition at Nijni Novgorod, in 1896. In both cases the 
Anrep machines took the highest prize (gold medal). More- 
over, in 1897 M. L. Sitin, Secretary of State, and the chief 
authority in Russia on the peat question, Russia being the 
greatest peat-producing country in the world, issued a certifi- 
cate to the effect that of all the peat machines which had 
been brought under the notice of the Imperial Ministry of 
Agriculture and the Administration of the Crown Peat Mosses, 
the Anrep machines took the foremost rank. Thanks to the 
efforts of Mr. Anrep, the Minister continues, his system is 


— The four wheels of the platform carrying the engine have 
ouble flanges, and run on rails laid on timber sleepers, of 
which former there are twelve, 3m. in length, two being 
curved, with appurtenances. The front axle of the wheels 
is fitted with a turn-table, and at the sides of platform 
there are fitted powerful brakes, whereby it is kept in posi- 
tion on uneven ground. As the moss is being worked the 
platform is carried forward on the rails by machinery wind- 
ing a steel cable attached to an anchor fixed into the ground 
and passing through a guiding block tothe hauling drum on the 
portable engine. A similar arrangement isused for the hauling 
out of tree stumps and great roots from the moss. The plat- 
form, with the peat machine and the portable engine are 
roofed in. The general transport materiel consists of 400 m. of 
steel track, with two steel curves and two transverse cog 
wheel sections, eight peat-transport wagons, and 300 peat- 
reception boards. The track, &c., are very strongly con- 
structed in all parts, whilst the wagons are also strongly 
made of oak or birch, with iron bands, They run on four 
wheels, with a 500 mm. gauge. The entire plant has been 
found to answer all demands, and work without a hitch. 
The reception boards are of fir planked, with dimensions 
1320 by 150 by 20 mm. 
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The arrangement of the peat apparatus is shown below 
a t ti e shaft by which the peat is charged into the 
machine through the elevator ; B the rolling board whence 
the machine-treated peat is loaded on the wagons, which is 
then conveyed to the drying field D on the track Ki. AH is 
peat laid out to dry. When, for instance, the peat is placed 
at D, the cog-wheel transverse section E is placed near, 
and the empty wagons carried over by the same to the 
return track K?, to be brought on to the loading track, 
whence they get back by the other cog-wheel section I’, as 
shown by the arrows. These sections are easily worked, and 
they may be moved without loss of time, as shall presently 

The production capacity naturally depends on various cir- 
cumstances, not the least important being that all the parts 
of the machinery are strongly constructed, so that there is 
no breakdown. In the Anrep apparatus the peat is brought 
up from the bottom of the elevator by a cable with plate 
shovels, whereby the obstructions caused so often in the 
wire net carriers sticking fast are obviated, as well as the 
blocking by roots, &c. The strong knife cutting apparatus 
also quickly disposes of these, preventing delays and the 
clearing out of the apparatus. Should, however, a stone get 
into the machine and arrest the knives, it is so constructed 
that it stops at once, and the belting is cast off. Moreover, 
by the placing of all the plant on a common platform rolling 
on wheels, and resting on two fixed and one movable points, 
these parts are easily moved to another area of working with- 
out the stoppage of the portable engine. 

To save labour the peat machine apparatus is placed in the 
line of working whereby the elevator may be made so long, 
strong, and effective, that twelve men can fill it from both 
sides, but ten may do the work, whilst the knives, making 
235 rotations a minute, impart to the peat 7700 clean slicings 
a minute, whereby the machine is fully capable of dealing 
with all the material shot into it. This thorough treatment 
of the mass causes the air-drying process to be more rapid and 
the contraction of the heat to be greater, the reduction 
in volume being as much as one-eighth of the wet, leaving a 
hard and compact compound which renders the expensive 
briquetting superfluous, The Anrep machine can manufac- 
ture any kind of peat earth, even where there are many 


stumps and roots, as the portable engine assists in extracting 
them, whilst it is worked with a minimum amount of labour. 
Moreover, in Russia the workmen have gained so much 
confidence in these machines that they take in contract 
work with a good profit. The total number of hands 
for working a machine is fifteen, two being boys, and 
for the drying work in the open a dozen, with a maxi- 
mum output. But naturally the latter depends on the 
nature of the moss worked. However, in a Russian 
contest, witnessed by a commission of fifteen experts, when 
twenty-two hands were employed, a machine turned out for 
drying 6353 pieces per hour for two days, weighing dry about 
six tons. In Russia, where some 500 of the Anrep machines 
are now in operation, the output a day varies between 35,000 
and 70,000 pieces of dry peat, according to the nature of the 
bog and the climate, the dimensions of the pieces wet being 
330 by 116 by 127 mm. _ Air-dried peat from this machine, 
containing 20 per cent. of water and reduced to 0-6 of the 
wet dimensions, weigh about one kilogramme when the 
material comes from a good and well-drained bog. 

The bog should be drained to its working depth along the 
whole working length, whilst ample drying fields should be 
handy and also well drained. With a working trench of from 
1:5 m. to 4°5 m. in depth, the area of drying would vary from 
100m. to 240 m. When the work is commenced the 
apparatus is placed so that it works from right to left, whilst 
the elevation is sunk to such a depth that the supporting 
wheels, with a layer of boards underneath, rest at the bottom 
of the layer to be worked. The working shaft thus made is 
terrace-shaped, so that the men stand on steps, the height 
and breadth of which vary with the depth. By this arrange- 
ment the elevator is filled as it ascends from different layers 
of the bog and a fair mixture of them obtained, some being 
more binding than others, according to the state of decom- 
position. 

_ Fig. 5, on page 518, shows the machinery for the extrac- 
tion of tree stumps and big roots. One end of a flexible 
steel rope is tied around the stump, the other end running 
through guiding blocks laid around the winding drum of the 
portable engine. By a sudden pull at the rope the stump is 
jerked out and then steadily hauled out. The stump should 
previously be trenched around to facilitate the work. In 
pulling out, the platform is steadied by the anchor cable, 
whilst the sudden strain on the latter is minimised by the 
placing of wooden blocks behind the wheels of the platform ; 
for ordinary work the platform is secure enough with the brakes 
acting on planks laid across the rails. As the elevator and 
other parts are moved forward to a new trench the surface 
vegetation is scooped off and thrown into the old trench. 
The rail track is shifted every time the 6m. wide drying 
surface is covered, and this operation should take place 
simultaneously with the finishing of a working trench 6m. 
in length. The wagons carrying the peat to the drying field 
are fitted with three wooden shelves holding 100 pieces of 
peat, whereby a better circulation of air is obtained, and the 
shelves are emptied in turn, with a short space between each 
load. For the field working, turning of the peat, &c., women 
and children may be wellemployed. The cost of the elevator, 
peat machine, and platform of an Anrep plant is 6520 kr., 
that of the transport material 2860 kr., and of the portable 
engine of 38 horse-power, 5620 kr.; total, 15,000. 

We also give on page 517 a reproduction from a photograph 
taken at Esléf, Sweden, of a peat apparatus actually at work, 
which gives an excellent idea of the methods employed. 


WATER-TUBE BOILERS.* 
By Epwin GrirritH, Wh. Sch. 


Introduction.—The object of this paper is to consider the present 
position of water-tube boilers from the point of view of the marine 
engineer, and to direct attention to some aspects of the subject that 
appear to require special emphasis. The term ‘‘ water-tube boiler” 
will be understood to mean any tubulous boiler having the water 
inside the tubes, and the term “ fire-tube boiler” any such boiler 
having the fire inside the tubes. The particular kind of fire-tube 
boiler now in general use on merchant vessels will be referred to as 
‘‘the ordinary boiler.” The class of water-tube which is used on 
small high speed craft, and having small tubes whose general direc- 
tion is vertical, is called the ‘‘express boiler ;” and the type which 
has comparatively large tubes placed approximately horizontal is 
p as the “‘large-tube boiler.” 

Fire-tube and water-tube boilers compared.—Given a tube, fire and 
water, which is the best way to evaporate the water, by putting it 
inside the tube or outside? This indicates the general principle 
involved, and the answer to the question depends on many con- 
siderations, of which the following two are perhaps the most 
apparent :—(a) If the water is placed inside the tube some structure 
is necessary for containing the fire and insulating it from surround- 
ing objects, but, on the other hand, if the fire is inside, a separate 
vessel is necessary to hold the water. When the object is to form 
steam of considerable pressure this vessel must be strong and 
correspondingly heavy, and in this respect the advantage seems to 
be with the water-tube principle, and the more so the higher the 
pressure. (/) When the water is evaporated any solid matter it 
may contain is deposited, and if such deposit forms inside the tube 
eo | accumulates there, the tube will be gradually filled up and 
burnt. From this point of view the condition is more favourable 
when the water is outside the tube, because, in that case, access of 
a sufficient quantity of water to the heating surface cannot be so 
readily impeded. It therefore follows that in water-tube boilers 
deposits must not be allowed to accumulate in the tubes. Before 
leaving this general aspect of the question, it should be noted that 
thermal efficiency does not depend on whether the water is inside 
the tube or not, but on the thoroughness of combustion and the 
proportion of heat wasted in each case. 

Passing on to a more detailed comparison, the inherent advan- 
tages of the water-tube over the fire-tube boiler are considered to 
be :—(1) A reduction in weight. This is important in all vessels— 
naval and merchart. Generally the importance increases with the 
speed of the ship. (2) Steam can be raised more quickly. Thisis 
regarded of great tactical value by naval authorities, and is a con- 
venience in yachts, tug boats, river and channel steamers. Rapid 
circulation and freedom for independent expansion of the tubes are 
favourable features. (3) The space occupied is usually less, and 
the form of boiler more adaptable to the space available, and more 
area of grate may generally be obtained in the same stokehold 
capacity. (4) The parts subject to pressure being of comparatively 
small dimensions, the boilers are suitable for higher pressures. 
(5) Owing to the relatively small amount of contained water, the 
damage caused by an explosionis less serious. (6) The parts being 
smaller and lighter, they are more convenient for transit, and can 
be passed through smaller openings, which facilitates erection on 
board and renewals, (7) The boiler is better adapted to quick 
changes of temperature, an advantage favourable to endurance 
when such changes are frequent, asin naval vessels. All the above 
benefits, however, are not found in every water-tube boiler at pre- 
sent, but in so far as they are absent in any particular case, such a 
boiler is not a good specimen of its type. 

The inherent objections to water-tube boilers are :—(1) The feed 
supply must be quite certain and regular and receive greater atten- 
tion because of the small amount of contained water. (2) The trouble 
from deposits, already referred to, is difficult to deal with in a 
thoroughly satisfactory way, and is always a source of some 
anxiety at sea. The necessity of keeping the boilers fairly clean, 
inside and out, has, however, the corresponding advantage that 
the efficiency of the heating surface is better maintained on that 
account. (3) A leaky tube cannot be plugged without putting the 
boiler out of service. (4) Water-tube boilers will not stand 
neglect and rough treatment so well as fire-tube boilers, and are, 
therefore, not so suitable for services specially liable to such usage. 

The following characteristics are also sometimes classed as 
objections :—(1) The area of the water surface and the capacity of 
the steam space being comparatively small, there is a greater 
liability to prime than in ordinary boilers, which is aggravated by 
the use of salt water and of some qualities of shore water. On 
the whole, water-tube boilers—with the possible exception of the 
Belleville—are satisfactory in this respect, but a simple, reliable 
separator should always be fitted near the engine end of the steam 
pipe range. (2) Special care is necessary to thoroughly insulate 
the fire space so as to minimise the loss of heat by radiation, and 
to avoid all danger of setting fire to surrounding objects or unduly 
heat adjacent spaces. All parts of the steam space should be pro- 
tected from the flames so as to preserve the material. 

Economy.—There is some difficulty in comparing the economy of 
the two types of boilers, The thermal efficiency is usually stated 
in terms of water evaporated per pound of combustible—from and 
at 212 deg. Fah.—which does not give a proper basis of comparison 
between different designs of boilers, because almost any boiler of 
some promise can be made to show a high result in that sense 
under test conditions and with a rate of combustion which is 
suitable. It is suggested that a more valuable method for com- 
parative purposes would be to specify a certain reasonable rate of 
evaporation per pound of combustible, and then observe the total 
evaporation per hour per ton of boiler weight. If the boilers 
under comparison have scantlings to suit the same requirements, 
the total evaporation thus obtained would represent their relative 
efficiencies as steam producers. On such a basis, the water-tube 
boiler is superior to the fire-tube, and may be said to be inherently 
more economical. Comparing the economy in the usual way, it 
may be mentioned that for H.M. Navy it is usual to specify certain 
rates of evaporation at certain rates of combustion per foot of 
grate surface on shore tests, and the requirements in this respect 
are so exacting that few makers of ordinary boilers would care to 
be bound by them. From the point of view of economy, water- 
tube boilers as made are liable to have two defects, viz.:— 

(1) There is usually not sufficient combustion space for the 
expected full power of the boiler. In express boilers as installed in 
torpedo vessels, this space may be considered, on the whole, suit 
able for the power generally necessary, but large tube boilers are 
intended to maintain economically a high percentage of their full 
output, which, however, most of those in use cannot do. Under 
sea conditions, to obtain an economy equal to average ordinary 
boilers the Babcock and Belleville boiiers cannot be depended on to 
burn more than about 18 lb. of coal per foot of grate per hour. 
The economical capacity of such boilers ought to be calculated on 
this basis and not on the results of shore tests made under the most 
favourable conditions as to firing, &c., conditions which in some 
cases may be very different to what is practicable onservice. The 
above remark refers to the Belleville boiler of the economiser type, 
where a second combustion chamber is provided between the 
generator tubes and the economiser tubes, the economy of the 
Belleville design without economiser being less satisfactory. The 
most promising boiler of this class, as regards combustion space, is 
the D’Allest, which has a combustion chamber provided at one side 
of the nest of tubes, the products of combustion being directed 
into this space by baffles, and then passing among the tubes, In 
the latest practice, the boilers are worked in pairs, which have a 
common combustion chamber, and are fired alternately at regular 
intervals, Experience with water-tube boilers tends to confirm 
the common impression that for the highest efficiency the com- 
bustion should be complete before the gases get among the tubes. 
On the other hand, in the Belleville boiler of the economiser type, 
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the fact that the combustion is divided into two stages is of some 
advantage to the bottom generator tubes. 

(2) In the earlier designs there was not sufficient provision made 
for thoroughly utilising the heat of combustion by properly passi 
the gases over all the heating surface, but this matter has ee 
very careful attention of recent years, with fairly satisfactory 
results, There are two systems adopted, the first being to pro- 
vide a tortuous circuit with a comparatively small cross section, 
and the other to have a short circuit of large cross section, with 
provision for spreading the gases all over the section. The Thorny- 
croft boiler is an example of the first system, and the Yarrow of the 
second, The latter method has the advantage that it requires less 
forcing, and is probably not so severe on the tubes adjacent to the 
fire, the heat directed against them not being so localised. For 
cleaning the tubes outside—which has a vital bearing on their 
endurance—the fewer baffles the better, and those necessary should 
be convenient to remove and replace. It is also advisable that the 
perry should be such as not to favour the lodgment of soot and 
ashes, 

Some other features favourable to maintained economy are :— 
Feed-heating, careful and regular firing, the admission of a little 
air above the bars during high rates of combustion, and mechanical 
draught. The most economical system of feed-heating is to utilise 
the heat in the uptake for the purpose, but so far the endurance 
of the tubes in such heaters has not proved encouraging on the 
whole, and in the meantime some other method is preferable, the 
best being to use receiver steam. The economic value of feed- 
heating by steam depends mainly on the fact that a part of the 
latent heat is recovered, being transferred into the feed-water 
instead of into the circulating water. With reference to mechanical 
draught, the large tube class of boiler will not stand much forcing 
because it is not suited for a high rate of circulation, but any boiler 
is a better boiler in so far as it will stand forcing. It seems likely 
that in course of time a satisfactory way of using some of the 
uptake heat will be found, and we are scarcely justified in sending 
heat up the funnel beyond recovery merely for the sake of pro- 
ducing a draught. However, the present custom of obtaining a 
good draught with.a comparatively low funnel temperature by 
using a large and high funnelis economical. Insome recent trials 
in America, there was practically no advantage gained by the use 
of heated air for furnace draught in Babcock boilers, but further 
experiments on this point seem desirable. In this connection atten- 
tion may be directed to the Belleville practice of injecting air into 
the furnace under pressure to impinge on the gases and keep them 
from rising among the tubes before combustion takes place, which 
is an effort to make up for the insufficient combustion space 
provided. 

Circulation.—The circulation should be free with adequate down- 
comers, preferably outside the fire space, the course traversed being 
as direct and unobstructed as practicable. Undersuch condition 
the circulation will increase with the rate of combustion, and so 
tend to maintain the efficiency of the heating surface, which im- 
proves considerably up to a high velocity of flow, the limiting 
speed being beyond what is reached in practice, except possibl 
in express boilers when highly forced. A simple illustration wil 


indicate the cause of circulation. Fig. 1 shows a test tube contain- 
ing cold water, and Fig. 2 the same tube heated to boiling point, 
a bubble of steam having just been formed at the bottom. The 
bubble raises the water level from a to }, producing a state of un- 
stable equilibrium in the tube till the bubble reaches the surface, 
which falls slightly below a. The cause of circulation is therefore 
the tendency of the centre of gravity of the tube contents to reach 
the lowest point, and the energy producing circulation in this case 
is the weight of the water multiplied by the distance the centre of 
gravity is raised by the formation of the bubble at the bottom. If 
the tube is inclined, the centre of gravity is raised less than in the 
vertical position, and it follows that the energy causing circulation 
is correspondingly less, being a maximum when the axis is vertical 
and a minimum when horizontal. On the other hand, in an actual 
boiler the products of combustion cannot be so effectively brought 
into contact with the tube surface when the tubes are vertical, and 
therefore some inclination is desirable, but the best compromise as 
regards evaporative efficiency—in the sense suggested before—is 
found in boilers having the tubes nearer the vertical than the 
horizontal position. Boilers in the latter condition have usually 
the tubes discharging into headers or uptakes what are vertical or 
nearly so, and the general application of the above principle to 
such designs is shown in Fig. 3. Assuming the tube to be of the 
same cross section as before, the formation of the bubble will raise 
the water level to the same extent as in Fig. 1, and the energy for 
circulation produced by the formation of the bubble will be the same 
in both cases if the vertical leg of water is thesame height. But in 
Fig. 3 there is much more water to circulate, the resistance of the 
bend has to be overcome and the bubble has a greater distance to 
travel, so that the circulation will be much slower than in Fig. 1. 
For a complete theory of circulation it would be necessary also to 
take proper account of the causes retarding circulation, but con- 
clusions based on the above principle are supported by the facts of 
experience, and in cases where the circulation can be fairly 
described as ‘‘free,” it may be regarded as the dominating factor. 
The influences retarding circulation are greater in boilers of the 
large tube than in those of the express type, so that the latter 
compare even more favourably in this respect than if only the cause 
of circulation is considered. The rate of circulation governs the 
size of tubes, a slow flow rendering large tubes necessary so as to 
bring a sufficient body of water into reach of the heating surface in 
a given time and so prevent overheating. Large tubes mean thick 
tubes, and therefore a heavy boiler, as the total amount of heating 
surface cannot be less because of the increased thickness, but ought 
rather to be more, There is also very little doubt that the rate of 
circulation in large tube boilers might be considerably higher with 
advantage to the efficiency of the heating surface. The broad con- 
clusion is that express boilers are superior in principle to large tube 
boilers regarded merely as steam generators without reference to 
other considerations, such as endurance. 

Tubes,—Copper, welded iron, and welded steel tubes have been 
tried, but at present the approved material in Navy boilers is open- 
hearth steel, the tubes being solid-drawn, finished cold, with smooth 
surfaces inside and outside. They are annealed, pickled, then 
thoroughly cleaned and dried, and galvanised externally by electro- 
deposition, the tubes being thoroughly examined for surface defects 
when the latter process has been partially done, asa slight degree 
of zincing by this method exposes any minute cracks there may be 
in thesurface. Although decided progress has been made in recent 
years in the manufacture of steel tubes, they cannot yet be quite 
relied upon as regards soundness and uniformity of structure. 
They are liable to have inherent longitudinal splits, and the 
different tubes of the same group and even different parts of the 
same tube are not of the same quality. This latter feature is an 
important factor in promoting corrosion, and has therefore a vital 


| 
Fig. €—PLAN OF ANREP PLANT 
| 


| 


520 


THE ENGINEER 


May 17, 1901 


bearing on the endurance of the tubes, which at present is rather 
a weak point in water-tube boilers. It would seem a sound prac- 
tice for makers of such boilers to make their own tubes, the com- 
plete success of the boilers being so largely dependent on their 
proper quality. Mr. Yarrow has published the results of some 
trials made with nickel-steel tubes, showing a much superior 
endurance over solid-drawn steel tubes under the conditions of the 
trials, and he concluded that it might pay to adopt nickel-steel 
tubes for boilers. On the other hand, in some endurance tests 
made by Mr. Worthington, of the United States Navy, although 
the general wastage of nickel-steel tubes was much less than that 
of iron or steel tubes, yet local pitting rendered them useless in 
about the same period. This result, however, may have been due 
to avoidable irregularity of structure. The greater expansion by 
heat of nickel-steel tubes might cause trouble in some boilers, such 
as the D’Allest, which is not specially well adapted for raising 
steam very quickly, even with steel tubes, 

Thecontroversy whetherall the tube surface should be ‘‘drowned” 
or not in express boilers has been settled in favour of drowned 
tubes, which are found to have greater endurance and to be equally 
satisfactory in other respects. There is also a danger of burning 
the empty tubes when raising steam. In the Belleville boiler we 
still have un-drowned tubes, but they can be completely filled with 
water when the boiler is not in use, or when raising steam quickly, 
which was not the case in the express boiler. There isstill a differ- 
ence of opinion as to whether the tubes of express boilers are better 
bent or straight, the tendency now being to favour slightly bent 
tubes—such as those of the Blechynden boiler—this being the atti- 
tude of the British Admiralty, whose views naturally carry much 
weight. The advantages claimed for straight tubes are that they 
are easier to make, to examine, to clean, and that fewer spares are 
necessary, also that the supposed need to curve the tubes to provide 
for their expansion is shown by experience not to be necessary, On 
the other hand, it is said that as a matter of fact the tubes in 
Yarrow boilers do become bent in service, and that having curved 
tubes reduces the risk of leakage at the ends, and of damage in case 
of shortness of water or of overheating the tubes, the burning of 
copper tubes in such boilers being instanced as showing the liability 
to overheating. Apart from the question of replacing a tube, 
which might of itself in some cases decide the matter in favour of 
curved tubes, the advocates of straight tubes urge further that with 
baffling pieces fitted between the tubes of a Yarrow boiler there is 
no serious distortion on service, and that though the tubes may 
become somewhat bent in time, this does not appear to be a suftii- 
cient reason for starting with them in that condition. Itis pointed 
out that the tubes of large tube bcilers also become bent in use 
sometimes, but it is never advocated on that account that they 
should be put into the boiler bent when new. Some makers com- 
promise the matter by making the two rows next the fire with a 
slight curvature towards the furnace, leaving all the other rows 
straight. In most designs of water-tube hoilers the tubes nearest 
the fire are liable to be overheated, and as a large percentage of 
the total evaporation takes place in them they should be larger 
than those more remote, soas to admit sufficient water. Their pitch 
should also be wide, so as to allow the gases of combustion to pass 
freely to the centre tubes. In the D’Allest boiler the lower tubes 
are made on the Serve principle, so as to absorb more heat, but the 
difficulty of cleaning is increased. In boilers having vertical or 
approximately vertical tubes, it might prove an advantage to fit 
some form of retarders in the hottest tubes, where the circulation 
is very rapid. If made ofa suitable material, such retarders might 

ibly help to preserve the tubes from internal corrosion. There 
is a general agreement that the tubes of large tube boilers should be 
— with as much freedom for independent expansion as prac- 
ticable. 

Endurance—The most valuable experience on this point has been 
with express boilers, which have been in use a sufficient time for 
comparison with the loco-marine type, which they displaced, the 
results being not unfavourable t> the water-tube boiler. The tubes 
in this class have lasted on the average from three to five years, 
which is fairly good when their thickness is considered, and the 
tubes now available will probably last rather longer. In large 
tube boilers the results have been rather unequal and not so 
satisfactory, though, on the whole, not discouraging. The chief 
cause of trouble has been the formation of deposits in the tubes, 
the circulation not being sufficient to keep the tubes clean under 
all conditions of service, and this danger will always be present in 
the case of water-tube boilers having tubes only slightly inclined to 
the horizontal, unless the water admitted is practically free of In- 
jurious ingredients. In this connection it should be noted that 
the tubes of ordinary boilers in naval vessels are generally renewed 
every four or five years on the average, which is the most fair basis 
of comparison with water-tube boilers fitted in similar vessels and 
subject to the same conditions of service. Improvement in the 
quality and uniformity of tubes may he expected to continue, and 
to have a favourable influence on their endurance. 

The causes of internal corrosion and injury in boilers are con- 
sidered to be:—(1) The admission of oil with the feed-water. 
Mineral oil only should be used for internal lubrication of main 
engines and auxiliaries, and the quantity reduced to a minimum ; 
also efficient filtering is necessary. (2) Solid matter deposited 
from the feed-water. The loss of fresh water should be avoided, 
and the make-up feed produced by an evaporating plant. All 
possible provision should be made to prevent any deposits accumu- 
lating in the tubes, even if admitted into the boiler. Sea-water 
contains magnesium chloride, which, when liberated, attacks iron, 
and should be neutralised by admitting a solution of lime into the 
feed. Sea-water being always liable to enter the boiler by leakage 
in the condenser or by priming in the evaporator, a small quantity 
of lime should always be added to the feed in large tube boilers, 
the amount being largely increased when salt feed is in temporary 
use. In the British Navy double condensers are now fitted in each 
engine-room with independent connections, so as to be able to deal 
with leakage. (3) Air in the feed-water. The admission of the 
feed should be such that no air comes in contact with any heating 
surface. It is usually thought that zinc slabs suitably placed will 
absorb the oxygen in the air and thus protect the boiler, but insome 
cases the presence of zine has failed to arrest this local corrosion. 
Great care is necessary in the arrangement of hot-well and feed 
system, generally toensure that no air will be carried into the boilers 
by the feed water except that actually in solution, which can be 
reduced by feed-heating. (4) Carbonic acid in the feed-water. 
This should be neutralised by the use of caustic soda, and 
operates chiefly when shore water is used. (5) Galvanic 
action. This cause of corrosion is due to a want of 
uniformity in the boiler material. All internal fittings should 
be of steel galvanised, and zinc slabs, suitably disposed, should 
be fitted and periodically renewed. Mill scale should be 
removed from all the boiler material. Fresh water is a very bad 
conductor of electricity, and its use minimises the effects of 
galvanic action. 

It has been suggested that water is decomposed to some extent 
in high-pressure boilers, but there does not appear to be sufficient 
evidence of this action under normal conditions, and the observed 
effects can usually be otherwise explained. If this theory was 
sound, corrosion would probably be more general and rapid in 
boilers than it actually is found to be. It will be noted that 
corrosion is very largely caused by the introduction of injurious 
elements with the feed water, and Fig. 4 shows in a diagrammatic 
way the features found in various boilers for dealing with the 
matter, although there is no actual boiler which conforms to the 
diagram in every respect. The feed-water, already heated, enters 
through the pipe A into the pan B, in which part of any solid 
matter present is deposited, and air mixed with the feed is liberated 
directly into the steam space. Passing over the edge of the pan, 
the feed-water joins the general circulation down the pipe C, which 
is outside the fire space, the lower end opening into an enlarged 
space or vessel, which collects most of the deposits remaining in 
the water before it passes up the heating tube E The vessel D is 


fitted with a blow-off at the bottom, and the inlet from C should 
be arranged so that the velocity of flow is suddenly reduced on 
entering. With a good circulation, the deposit formed during 
evaporation in the tube E will be swept up into the top drum and 
carried down again through C into the vessel D. The most 
favourable conditions of tube E are that it should be straight, of 
uniform bore, and approximately vertical. Any air in solution when 
the water enters the tube will be liberated inside the tube, and 
this cannot possibly be avoided, a thin coating of lime in the tube 
being perhaps the best protection against its effects. 

It is seen that from the point of view of deposits, the large tube 
boilers are not good in principle, and are therefore not well 
adapted for the use of water which may form such deposits, but 
the action of several designs of this class is quite satisfactory when 
using water that suits them. Although ample evaporating plant 
is necessary with any type of water-tube boiler, it is obviously 
most desirable, and almost a necessity, in view of possible con- 
tingencies, that every boiler fitted on a ship should be capable of 
using salt water for making up feed without disastrous results. 
When this has to be done with large tube boilers, they should be 
hard-fired, plenty of lime admitted, and each boiler should be put 
out of use for cleaning after a few hours’ working. Having an 
auxiliary boiler of ordinary type which can be used as a reserve 
method of making up feed for the main boilers is one plan of 
dealing with the difficulty. Such express boilers as have their 
tubes straight, or approximately so, have given he results when 
using salt water, especially when the very small quantity of contained 
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water—a highly unfavourable feature—istakenintoaccount. Experi- 
ence suggests that a boiler designed as indicated in Fig. 4 and con- 
taining as much water in proportion to evaporative power as, say, the 
Babcock boiler, would act | well when using salt feed if 
managed with reasonable care. The great merit of the large tube 
boilers which accounts for their use is that the tubes can be readily 
examined, cleaned, plugged, or renewed, and this advantage is 
vital, though it will become less so if tubes become more reliable. 
It will always be necessary, however, to be able to conveniently 
keep the tubes clean in any water-tube boiler. As we have seen, 
the disposition of the tubes in large tube boilers favours the forma- 
tion of deposits inside them, and thus causes much of the necessity 
for cleaning, the conveni for doing which is one of their main 
advantages. The tubes in such boilers are not so easily cleaned as 
they are sometimes supposed to be, because they gradually get 
bent, and the removal of any hard scale formed inside becomes 
then very difficult and finally necessitates the removal of the tubes, 
It is easy to make too much of the facility for renewing a tube, 
but a tube can be replaced in some of the express boilers as quickly 
as in large tube boilers, except in the Niclausse, which is un- 
rivalled in this respect. Plugging a leaky or doubtful tube is 
usually more convenient than renewal at the time, and the most 
valuable comparison to make on this point between different 
boilers is to consider how long it takes to plug a tube-hole effec- 
tively from full steam to fullsteam. Every water-tube boiler must 
be put out of service for plugging a tube, so that the time taken 
to get at the tube ends may be only a small part of the total time 
lost. Bearing on the possible suitability of boilers of a modified 
express type for large vessels, our own Admiralty consider ‘‘ that 
the experience gained with these boilers up to the present in 
destroyers, torpedo gunboats, and third-class cruisers, does not 
justify their use in larger ships, though they have been adopted 
for this purpose in France and some other foreign navies,” the 
objection to them being on the grounds of poor endurance and 
economy. It is not suggested, however, that boilers of this class 
for larger vessels should be of the same scantlings and proportions 
as fitted in small high speed vessels, as there would be an ample 
margin of weight which could be exploited in the interests of 
endurance and a larger quantity of contained water, yet having a 
good saving in weight compared with large-tube boilers even when 
the rate of combustion was kept within an economical limit. It 
seems probable that a form of boiler will be evolved more suitable 
for large vessels than either the express or large tube boilers as at 
wipe made, and that such a boiler will, in its main principles, 
more like the express than the large tube type. 

It is obvious that a system of properly treating the feed water 
before its admission into the boiler would be an immense advan- 
tage if it could be carried out in a simple and reliable way. 
Although precipitation has been successfully tried on land when 
using qualities of fresh water unsuited for boilers, similar treat- 
ment has not done so well with sea water so far, but the gain that 
would result fully justifies further efforts in this direction. It 
would then not be necessary to supply evaporating plant for the 
boilers, moderate leakage of sea water into the feed system would 
not be a serious matter, and there would be no deposits to inter- 
fere with the action of feed pump, feed regulators, check valves, 
and other boiler mountings. 

Construction.—Experience gained with ordinary boilers in con- 
structional features should also apply to water-tube boilers, so that 
engine details may be considered as not specially suitable for any 
boiler work. Such fittings as screwed nipples in fire spaces, for 
example, will probably not be among the survivals. In addition 
to being more suitable for service conditions, methods of con- 
struction which have been common in boiler works in the past are 
also an advantage to makers, suiting existing plant and traditions 
and avoiding trade disputes. The Normand, Thornycroft, Yarrow, 
Blechynden, Babcock, and D’Allest are all good boilers in this 
respect. 

‘ost.—The cost of express boilers is less than that of the loco- 
marine boilers in similar vessels, but large tube boilers generally 
are more costly than ordinary boilers, although in some designs 
there is very little difference. On the whole, it cannot be said 
_ water-tube boilers are inherently more costly than ordinary 

ilers. 

Management.—Greater care is necessary with the firing and the 
feeding than in ordinary boilers. For express vessels in navies the 
necessity for the highest speeds on special occasions is the dominant 
factor, but in all other vessels the boilers should be so designed 
that they will do well without a great deal of extra attention com- 
pared with ordinary boilers. This necessitates a large and suitable 
combustion space and sufficient contained water and area of water 
level to keep the water without feed regulators, Boilers should be 


designed and made to suit the amount and quality of attention 
they are likely to get on the intended service, which will depend 
more on the past habits of the men in the stokehold than on the 
ideas of the ae designer. 

Conclusion.—The tactical value of increased mobility will compel 
naval engineers to persevere with water-tube boilers, and the 
experience gained by them, combined with the improvements 
brought about by their requirements, will be of great value to 
engineers connected with merchant vessels, and the extended use of 
this type of boiler for such vessels may be expected. Theiradvantages 
are specially suited for yachts, channel and river steamers ; and it is 
interesting to note that the Haystack boiler, which has been very 
successful for many years on the Clyde river steamers, is a form of 
water-tube boiler with vertical tubes. The express boiler is also 
being tried for channel service. Some other well well-known 
examples of water-tube boilers on merchant vessels are the Belle- 
ville and D’Allest in the French marine, and the Babcock in 
Messrs. Wilson’s ships and on the Great Lakes of America, 
Although the Messageries Maritimes Company report favourably 
of the Belleville boiler, this we has not been found satisfactory 
by Messrs. Wilson or on the Great Lakes. On the latter service 
it may be mentioned that cheapness of transit is reduced to a 
minimum, and as a result of experience during the past few years 
the Babcock boiler is growing in favour, The water, however, is 
fresh and well suited for boiler use. The subject of this paper has 
reached a stage that demands the attention of all engineers con 
nected with marine work, even those who are only directly 
interested in merchant vessels, From such experience as is 
available an effort has been made to present some of the main 
considerations which govern the design and use of water-tube 
boilers rather than to compare the respective merits of particular 
boilers, because it is considered that the most important matter in 
dealing with a new development is to be guided by sound general 
ideas, and it is hoped that what has been said will lead to a discus- 
sion which will prove helpful in this respect. 


CONTINENTAL NOTES. 


A RECENT issue of the Zectschrijt contains the analysis of an im- 
portant paper by Mr. F. Liirmann, delivered at the last general 
meeting of the German metallurgists at Diisseldorf. ‘Ihe report 
treats notably of the purification and cooling of the waste gases of 
blast furnaces, and it contains some interesting statistics regarding 
the motors which at present utilise these gases in the principal 
European factories. The author remarks that the waste gases of 
blast furnaces are little used for working motors in England. In 
France there are a great number of small motors of the Seraing 
and Otto type of a total power of 8000 or 9000 horse-power ; in 
Italy there are a few such installations of a total power of 
1600 horse-power, and in Austria they represent a matter of about 
2800 horse-power. The total energy of such motors is more con- 
siderable in the Luxemburg, where it reaches 7600 horse-power ; in 
Belgium, where it reaches about the same figure, and in Germany, 
where it exceeds 36,000 horse-power, or 58 per cent. of those 
utilised in all Europe. The author indicates the economy 
resulting from the utilisation of such installations M4 pointing out 
that there is a saving effected by their use of M.6 per ton in 
the manufacture of cast iron, the average consumption of gas being 
3°5 cubic metres per horse-power. 

Tue department of the Sadne et Loire is authorised to raise a 
loin of 1,047,300f. towards the construction of a railway from 
Courcelles to Chateau Chinon, which has already been declared of 
yublic utility. The length of the pro line will be 49 kiloms, 
Messrs. Coignet and Grosselin have charge of the works of con- 
struction, which are estimated to cost 53,000f. per kilom, 

THE recently executed waterworks at Tokio are now in full 
working order. The new installations are capable of supplying 
the inhabitants—120,000—with 113 litres per head daily. The 
water of the river is utilised, and before reaching the reservoirs 
passes through fourteen filter beds, There are three reservoirs of 
255,000 cubic metres each ; two of these serve the lowest part of 
the town, while the higher portion is served by the third reservoir 
working under pressure of four pumps of 300 horse-power each. 

Tue Dutch Government has presented a project to the States 
General for the reclaiming of a large area of the Zuider Zee. The 
project will demand eighteen years’ labours, and will cost 
85,000,0008. A barage is to be constructed from Enkhuizen to the 
opposite coast to the north of the Yssel river, thus shutting off an 
area of 46,000 hectares. 

Tue threatened crisis in the metallurgic industry in Germany 
and Belgium finds its echo in the Grand Duchy of the Luxemburg. 
In 1899 6,000,000 tons of ore were extracted from the mines of the 
Grand Duchy, representing exactly half the total output of all 
Germany ; in 1900 the production of ore increased by 170,000 tons, 
Notwithstanding this, however, the production of cast iron last 
year fell below that of the previous year, and since then the metal- 
lurgical industry has been undergoing a severe test, a gradual 
downward tendency having set in; blast furnaces are extinguished 
from time to time and stocks accumulate, In this connection the 
failure has just been announced of the Blast Furnace and Coal- 
mining Company of Differdange-Dannenbaum, whose capital is 
45,000, 

THE opening of estimates for the Belgian State Railways coal 
contract took place on Tuesday, 14th. It is interesting to note 
that English firms are still in the running, notwithstanding the 
coal tax. Two English firms amongst others offered eight lots of 
4200 tons at 15°90f. per ton at Antwerp, and twelve lots at 15°20f. 
at Ghent. Amongst the estimates of Belgian firms for the same 
kind of coal are ten lots at 16f., half lot at 16°25f., one lot at 
15f., and two lots at 15°50f. The lowest prices at the last adjudi- 
cation were :—English firms, 14°65f.; and Belgian firms, 17f. 


THE BaLtpwin Locomotive Works has received an order 
from the Pennsylvania Railroad for forty Class HC and twenty 
Class FI Moguls, making in all 108 new engines ordered from the 
Baldwin Works this year. The Class H-4, on which the HC type 
is modelled, was the best engine for slow heavy freight trains ever 
placed on the Pennsylvania lines west of Pittsburgh. It is said 
that the new Class HC engine will be far superior to the old type. 

THe LoNDON WaTER Suppty.—The County Purposes Com- 
mittee of the Corporation of London have submitted to that body 
a report as to the Royal Commission on the Water Supply’s sug- 
gestion that there should be a Water Board formed, consisting of 
not more than thirty members, selected on account of their 
business capacity and their knowledge of matters connected with 
the water supply. No direct representation of the Corporation of 
the City of Londnn was proposed ; but the Commissioners sug- 
gested that the London County Council should appoint ten 
members, the Thames Conservators four, the County Councils of 
Middlesex, Surrey, Essex, Hertford, and Kent, the Lea Conser- 
vancy Board, and the Borough of West Ham, two; and that the 
chairman and vice-chairman of the Board should be appointed by 
the Local Government Board. Having regard to the position of 
the Corporation as the local authority in connection with the 
water supply in the City, to the prominent part it had for many 
years taken in reference to the proposed purchase of the com- 
a property and rights, and the fact that the City Chamber- 
ain was the treasurer of the sinking fund formed for the purchase 
of the water companies, the Corporation was entitled to represen- 
tation on any statutory authority appointed to control and manage 
the water supply of London, and the Committee recommended 
that they should be authorised to wait by deputation upon the 
President of the Local Government Board with a view to making 
clear the Corporation’s position and rights in that respect. This 
recommendation, says the Times, has been adopted, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Tue Wolverhampton Chamber of Commerce in their annual 
report—adopted on Wednesday —state that though the ironfounders 
and engineers have been fairly well employed in the production of 
new plant, and the constructional work manufacturers have had a 
fair year’s trade, although perhaps during the last few months their 
contracts have been running out. There is, however, new work to 
be placed, and there will probably be a revival in their departments 
before long. 

The easier state of prices which has existed during the past fort- 
night has had the effect of causing contracts for material to be 
placed which hitherto have been held back. This is particularly 
the case with regard to requirements for structural purposes and 
for various classes of forgings. Engineers, finding there is a 
chance of entering the market upon more reasonable terms than 
has been possible for some time past, are availing themselves of the 
opportunity. There is, therefore, a prospect of more regular 
employment at the various iron and steel works during the next 
few week than has been the case for some time past. A moderate 
amount of business was done on ’Change in Birmingham this— 
Thursday—afternoon. Marked bars are*quoted this week at the 
reduced basis of £8 10s.; Earl of Dudley’s brand, £9 2s. 6d.; 
second grade, £7 10s. For common bars, ‘which are quoted at 
£6 10s., a more regular demand is experienced. North Staf- 
fordshire bars are £6 10s. to £6 15s. A more cheerful feeling 
exists in the sheet iron trade, and the demand for galvanising 
purposes is improving. Singles are quoted £7 5s. to £7 7s. 6d.; 
doubles, £7 7s. 6d. to £7 10s.; and trebles, £8 to £8 2s, 6d. 
Galvanised corrugated sheets are £11, f.o.b. Liverpool. Hoop iron 
is £7 15s.; nail-rod and rivet iron, £7 to £7 10s.; and gas strip, 
£6 10s. to £7. Steel is easier to buy at £4 17s. 6d. to £5 for 
Bessemer billets, £5 2s. 6d. to £5 5s. for Siemens ditto, £7 to £7 10s. 
steel bars, £6 15s. to £7 5s. plates, and £6 to £6 5s. for steel girders 
and angles. Belgian competition in this department, especially in 
connection with makers of rails and rolling stock, is said to be 
equally keen. 

Although the reduction of pig iron has lately been somewhat 
increased by the blowing in of another Midland furnace, yet the 
supply, taking the district as a whole, is by no means in excess of 
the demand. In fact, the position is, if anything, the other way 
about, and this tends to keep up pig iron quotations, which are 
44s, to 46s. for Staffordshire cinder forge, and 48s. to 50s. for part- 
mine; all-mine is 52s. 6d. to 60s., and best ditto 80s. to 85s., cold- 
blast 105s. to 107s. 6d., Northamptonshire pigs are 463, to 48s., 
Derbyshire 48s. 6d. to 50s., Lincolnshire 502. 7d., and North 
Staffordshire 49s. 6d. to 50s. 6d. 

Satisfaction is expressed in the local coal trade that there is to 
be no general strike in consequence of the coal tax. This district, 
being an inland one, will be only affected in an indirect manner by 
the new impost, and so far the matter has not occasioned much 
alteration in the current state of affairs in the coal trade of this 
district. Forge coal varies from 9s. 6d. to 12s. 6d., and rough 
slack averages about 7s. 6d. Consumers are pressing for reduc- 
tions, but owners are doing their best to keep up the market, and 
in this they are assisted by the circumstance that the production 
just now is by ro means too abundant, and by the further fact that 
stocks in makers’ hands are low. Best deep house coal is still 
quoted 18s., and shallow 13s. to 15s, 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—Reports which come to hand from sources repre- 
senting both the employers and the workmen still show no really 
material change in the position generally throughout the engineer- 
ing trades of this district. Some of the special machine tool makers 
are kept well supplied with orders, but these are only being got at 
lower prices, whilst in the general run of engineering a continued 
slackening off is experienced in the amount of new work giving out. 
In some quarters the belief prevails that there is still a considerable 
amount of work to come forward, but that orders are held back 
until there is sofne sort of confidence that prices have reached their 
minimum. Judging from the returns of the engineering trade 
unions, the position as regards employment continues fairly satisfac- 
tory, the Steam Engine Makers’ Society having practically a clear 
book, and the Machine Workers’ Association only 2 per cent. on 
out-of-work support in the Manchester district. 

Business in the iron and steel trades of this district continues 
only slow, and confined to comparatively small quantities. At the 
Manchester Iron ’Change meeting on Tuesday there was perhaps a 
rather more hopeful tone, with some increased weight of business 
reported, and prices for prompt delivery stronger. Any real con- 
fidence as to the future, however, was not very evident, and 
ee merchants were prepared to quote considerably under 
the current rates for forward delivery. A moderate business was 
being put through in pig iron, and here and there contracts over 
the next three or four months were reported to have been secured 
at the minimum current rates. These, however, were not for large 
quantities, and buying for the most part was only of a hand-to- 
mouth character. 

For Lancashire pig iron makers’ quotations remain at about 
55s, 6d. to 56s., less 24, for No. 3 foundry, with the basis for 
Lincolnshire 49s. 6d. net, and occasional special sales at about 50s. 
to 50s. 6d. net. Derbyshire is rather stronger, and scarcely 
quoted under 54s. 6d. te 55s, net, delivered Manchester. In forge 
iron moderate transactions are put through, but prices remain 
low, and do not average more than about 49s. 6d., less 24, Lanca- 
shire, 48s, 2d. to 48s, 8d. net Lincolnshire, and 48s. 6d. to 49s. net 
Derbyshire delivered Warrington. The fluctuations which have 
been going on in warrants recently have not appreciably affected 
the market here for either Middlesbrough or Scotchiron. Middles- 
brough is, however, well maintaining the improvement that has 
been noticeable of late, and for open brands the minimum quota- 
tion is 54s, 4d. net, with special brands fetching 54s. 10d. net by 
rail Manchester. Scotch iron, delivered Manchester docks, is to 
be bought from about 59s. 9d. to 60s. 3d. net for Eglinton and 
Glengarnock, 

In the finished iron trade the position just now is somewhat 
anomalous ; most of the makers report they are running full time, 
but notwithstanding this prices are being cut very low, and there 
are quotations considerably under the quoted list. The basis for 
Lancashire bars remains at £6 10s., but less than this is quoted in 
special cases, and in the open market as low as £6 5s. is reported. 
North Staffordshire bars remain at £6 10s. to £6 15s. delivered 
here. In galvanising qualities of sheets prices have stiffened up 
somewhat, but common sheets are still about £8 to £8 5s. Hoops 
are also without quotable change, the association basis remaining 
at £7 12s. 6d. random to £7 17s. 6d. for special cut lengths, 
delivered Manchester district, and 2s, 6d. less for shipment. Nut 
and bolt makers describe business as slow, and although no official 
reduction has been made in the list basis, they are finding it 
necessary to follow the lower prices in finished iron to secure 
business, 

Business is somewhat more active in the steel trade, but it is 
exceptional where any really better prices are obtainable. In 
hematites moderate transactions are put through, and with 67s. to 
67s. 6d., less 24, still quoted for the lower qualities of No. 3 
foundry, 68s. to 68s. 6d. is being got in some instances for special 
‘rands. Local-made billets remain at £4 15s. net, with continental 

-illets competing at under this figure. In manufactured material 
-here is a fair amount passing through in small orders, but these 
are only obtainable where prices are cut extremely low. Steel 
bars average about £6 12s, 6d. to £6 15s.; common steel plates, 


£6 23. 6d. to £6 5s., with steel boiler plates scarcely quoted more 
than £6 10s., and special sales reported at 1s, to 1s. 6d. less, de- 
livered in this district. 

The annual report of the United Machine Workers’ Association 
has this week been issued to the members, and the general secre- 
tary—Mr. M. Arrandale—in the course of his introductory remarks, 
observes that the result of the year’s working is of a very satisfac- 
tory character. When they commenced the year, they did so with 
every hope and prospect that they would have a successful time, 
both as regards plentiful employment, improved wages, and in- 
creased membership. He was pleased to say that these hopes had 
been realised, with the exception of the Oldham and Bolton 
districts, both of which were mostly engaged in the tex- 
tile machine trade. This had been ey almost through- 
out the whole of the year, and at the present moment 
they did not see any signs of improvement. With regard 
to the position of the society, it would be remembered that 
after the very severe struggle of three ago, which left them in very 
straitened circumstances, with a debt of £5800, there were many 
who prophesied that the association would never recover, and would 
soon be a thing of the past. They had, however, deceived the 
prophets. The debt of £5800 had been paid off, and they had 
finished the year with a balance of £3648, an average of 19s. 44d. 
per member. The total income for the year was £8533, including 
£7437 in contributions, As to expenditure, unemployed benefit 
absorbed £1617, a reduction of £54; sick benefit £1351, an increase 
of £2, superannuation £189, an increase of £20, and funerals £206, 
an increase of £19. The total amount expended on the four 
benefits was £3344, as against £3394 the previous year. The mem- 
bership rose during the year from 3443 to 3769, and at the time of 
writing was about 4000. 

The weakening in coal prices is going on steadily, and although 

rhaps nowhere has a stronger stand been made against the 
inevitable downward move than in Lancashire, the pressure of 
competition from outside districts is being more and more keenly 
felt, and collieries are being forced to meet this by lowering their 
prices where their regular business is being the most severely 
attacked. There is a growing conviction that a mistake was made 
in not meeting this competition by a substantial reduction in 
prices with the commencement of the month, as the result is that 
whilst regular customers are dissatisfied, the maintaining of the 
list basis is becoming to a large extent little more than nominal. 
Prices are being maintained, the best perhaps in the better 
qualities, for house-fire purposes, as if these collieries have no 
stocks, and with the approaching holidays there is no probability 
of any material accumulation of surplus supplies until far on in the 
summer. In the meantime, however, other districts, such as 
Derbyshire, Staffordshire, and Yorkshire, are gradually cutting 
into what may be regarded as the local trade of Lancashire, and it 
would seem probable that a moderate reduction in the first place 
might have prevented a much more considerable giving way in 
prices when local collieries have again to secure the trade 
which in the meantime they are losing. At the pit mouth 

rices may still be nominally quoted about 16s. to 17s. 
yest Wigan Arley; 14s. to 15s. Pemberton 4ft. and seconds 
Arley; and 12s. 6d. to 13s. for the lower qualities of house 
coal. In other descriptions of fuel prices are becoming still 
more difficult to maintain, and a substantial giving way upon the 
nominal list rates is necessary to prevent business passing into 
other hands. Common round coals for steam and forge purposes 
are only in moderate request, and with cheap supplies offering 
from other districts at as low as 8s. to 8s. 6d. per ton at the pit 
mouth, Lancashire collieries have had to come down to about 
10s. 6d. and lls. per ton as actual selling prices. The same 
applies to engine classes of fuel, of which there are plentiful 
supplies offering at very low figures from Derbyshire, Stafford- 
shire, and Yorkshire; and common Lancashire slack can be bought 
from 6s. 6d. and 7s., with the better qualities only in very excep- 
tional cases averaging more than 8s. to 8s. 6d. per ton, whilst 
ordinary qualities of slack can be bought from Derbyshire and 
other surrounding districts from as low as 4s. 6d. and 5s. per ton. 

Small contracts for gas coal continue to be settled at about 11s. 
for good screened qualities, at the pit mouth, but it is becoming 
very doubtful whether this figure can be maintained when the 
larger contracts come forward for settlement. The locomotive fuel 
contracts have been under the consideration of the Lancashire coal- 
owners, who have come down to a basis of about 93. 6d. at the pit, 
which is a drop of 3s, 6d. on last year’s prices, but even this does 
not meet the views of the railway companies, and it is probable 
that further negotiations will be necessary before any quantities 
are placed. In fact, the representatives of the railway companies, 
who in some cases still have very large stocks, state that unless 
they can get exceptionally favourable terms they are only going to 
buy in limited quantities this season. 

In the shipping trade business continues quiet, and prices are 
gradually receding, ordinary Lancashire steam coals having been 
quoted as low as 11s, 6d. to 12s., delivered ports on Mersey. 

Coke is perhaps rather steadier, with more inquiry coming for- 
ward, but prices are without quotable change, best Lancashire 
foundry cokes being quoted about 24s. to 25s., and good washed 
Lancashire furnace cokes 12s. 6d. to 13s. at the ovens. 

At a meeting of the Lancashire coalowners held on Tuesday, the 
proposal by the Mining Association of Great Britain that the 
Chancellor of the Exchequer should spread the revenue to be derived 
from the export duty on coal over the whole of the output of the 
United Kingdom was brought forward for consideration. There 
was, however, so much divergence of opinion on the subject that 
no resolution was adopted one way or the other with regard to the 
suggestion, and it is evident that Lancashire coalowners do not 
wish to incur any further onus of responsibility by giving their 
sanction to a proposition which is generally looked upon as only an 
attempt to evade the export duty, and at the same time to bolster 
up the steadily weakening home prices. The Lancashire coal- 
owners, however, are not averse from adopting other measures 
for checking the downward move in prices, and the question 
of a restriction of the output was discussed at the same meeting. 
Although no formal resolution was passed general —— was 
accorded to a proposition that no coalowner should work his pits 
more than five days per week, and that where any special pressure 
might otherwise induce a coalowner to run his pits full time, it 
should be a recommendation that he should fallin with an arrange- 
ment with the other colliery proprietors for adopting short time as 
the best means of strengthening their position as far as possible in 
maintaining prices. The coalowners have officially held aloof from 
countenancing the recent proposal of the miners to stop work, but 
it is not improbable that on a question of running short time they 
might be found to be working in co-operation, and certainly it is 
evident that every endeavour is being made to check, as far as 

ssible, the downward course of coal prices, 

Barrow.—There is great steadiness in the hematite pig iron trade, 
although the actual business doing is not large. Makers are not, 
however, able to supply the demands of consumers at the moment. 
This is shown by the withdrawal of 1355 tons from stock during 
last week. Stocks, however, which now total up to 23,693 tons, 
show an increase from the beginning of the year of 1063 tons. An 
additional furnace has been lighted during the week, and now 
there are 35 furnaces in blast, compared with 42 in the corre- 
sponding week of last year. Very little variation is shown in 
prices. Makersstill quote 58s. to 60s. per ton net f.o.b. for parcels 
of mixed Bessemer numbers. Warrant iron is inanimate, with 
cash sellers, and at a month at 57s. 10d., buyers 1d. less. Makers 
are fairly well sold forward, and orders are being offered freely, 
but not for very large parcels, ot 

Iron ore is in quiet demand, and raisers are complaining that the 
market shows but little life. Good average sorts are quoted at 
12s, per ton net at mines, and best sorts at 16s. per ton. Spanish 
ores are in smaller delivery, and prices average about 14s. to lds. 
per ton, delivered at West Coast ports. ns 

In the steel trade a fairly steady, but not brisk, business is being 
done. The demand is fairly maintained for steel rails, and there 


are prospects of new orders of some importance, but prices are low, 
being quoted at £5 5s. per ton nominal for heavy sections. A 
better tone characterises the steel-plate trade, and new orders are 
coming to hand. £5 10s. per ton is the quotation for early 
deliveries. In other branches of the steel trade there is con- 
siderable briskness, and all the mills are regularly employed. 

Shipbuilders and marine engineers are not so busy as they have 
been of late, and new orders are required to keep up the activity 
at the works. In the engineering shops, however, there is a very 
full programme of work in connection with gun mountings ; indeed, 
orders are already held which will maintain activity for a very con- 
siderable time to come. On Thursday the Vengeance, British 
battleship, which is ready for sea, was moved into the middle of 
the Devonshire Dock, and on Friday the cruiser Hogue will take 
her place at the 120-ton crane. On Saturday the Yukasa, Japanese 
battleship, will be removed from the Ramsden Dock entrance basin 
through the deepened waterway to the Buccleuch Dock bridge, and 
on Sunday taken up alongside the Hogue cruiser. The same day 
the Vengeance will be taken down to the Ramsden Dock basin. 
On Monday the Euryalus British cruiser will be launched, and on 
Tuesday the Vengeance will sail for Portsmouth. 

The shipping trade is quiet. The shipments of iron last week 
from North West Coast ports reached 7645 tons, and steel 10,474 
tons, as compared with 12,314 tons of iron, and 7211 tons of steel 
in the corresponding week of last year, a decrease in iron of 4669 
tons and in steel an increase of 3263 tons. The shipments this 
year represent 131,488 tons of iron and 173,291 tons of steel, as 
compared with 311,115 tons of iron, and 154,287 tons of steel, a 
decrease in iron of 179,627 tons and in steel an increase of 19,004 
tons. The coal and coke trades are very quiet. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE South Yorkshire coal trade remains in a quiet condition. 
There was a little “‘fillip” given to it through the threat of the 
miners to bring about a general stoppage, but the influence of this 
menace was only partial, there being a general idea nothing would 
come ofit. It had the effect, however, of lending some firmness 
to quotations, and postponing the day of cheaper house coal so 
eagerly looked for. The ferment about the coal tax is now over, 
and the impost has been quietly accepted, without, so far as can be 
seen, any perceptible effects one way or the other. There were 
many coal people in the Yorkshire district who never believed that 
the tax would make any difference to the trade. They remained 
of the same opinion, although they joined their colleagues in the 
industry in doing their best to get the tax abandoned. The coal 
trade done with the Humber ports, showing as it does a significant 
increase during April, as compared with the corresponding month 
of last year, certainly lends weight to that view. 

It will be impossible for coai merchants to maintain prices at 
their present rates very long, and already there are symptoms 
of weakness in the market. Forward business is now being done 
at about ls. aton less. At the same time quotations for best 
Silkstones remain at 14s. to 15s. per ton, while Barnsley house 
reaches 13s. to 14s. per ton. 

In steam coal there is very satisfactory demand for nearly all 
purposes, railway companies taking a full tonnage, while the 
requirements of the inland markets are brisker than was antici- 
pated. For export the weight is well maintained, and so far the 
coal tax has made no difference to prices; indeed, values have 
gone up a little, the quotation being now ls. per ton higher than 
the contracts completed with railway companies. Barnsley hards 
freely fetch 10s. per ton. Engine fuel of all descriptions is by no 
means brisk, supplies being far in excess of the demand. Nuts are 
now sold at 8s. to 9s. per ton; screened slack, 5s. 6d. to 6s. 6d. 
per ton ; pit slack from 2s. 6d. per ton. There is no improvement 
to report in the coke trade, values still drooping. Steel-melting 
coke, however, is still quoted 25s. per ton—a price which crucible 
steel makers regard as excessive. 

In the heavy departments business remains very much as last 
reported. The firms engaged on Government orders for armour 
plates, guns, gun forgings, projectiles, and similar military 
material, are still fully employed. The only new item during the 
week has been the receipt of further orders for armour for the 
battleship Queen now in course of building at Devonport, and have 
been divided between the three firras, as usual. 

In spite of the lower prices now ruling for iron, buyers are not 
coming forward very freely. Hematites are a little weaker. 
The latest quotations are as follows :—West Coast hematites, 65s. 
per ton; East Coast, 62s. 6d. ; forge iron, 45s. ; foundry, 48s, 6d. 
to 49s, per ton, all delivered at Sheffield. 

It is not expected now that there wil] be much change in trade 
until after Whitsuntide. The period between the two holidays, 
Easter and Whitsuntide, is not usually animated, and, so far as 
can be ascertained, trade seems even more unsatisfactory than in 
previous years. 

In the lighter trades of the city there are many complaints 
amongst cutlery manufacturers, several of whom say that they 
have not been so slack for many years. The shrinkage comes at a 
time when ivory is getting dearer owing to the excessive buying of 
the Americans. The trade in the specialities which call for ivory 
must be exceptionally good in the States, as the American buyers 
have been readily giving 10 to 35 per cent. more for large and 
medium tusks than was given last season. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 


TRADE in the iron and steel industries is improving, and almost 
every feature is in favour of a continuance, so that producers 
entertain a very hopeful view of the prospects, and buyers also 
appear to believe that prices will rather move upwards than down- 
wards. Among the most satisfactory features at present are the 
extraordinary shipments, the decreasing stocks, the re-starting of 
some of the furnaces that were stopped in the winter, the employ- 
ment of additional hands at the mines, and the anxiety shown by 
consumers to buy. The exports of pig iron are this month on a 
very extensive scale ; indeed, they are brisker than have ever been 
known, even in the most prosperous of times, and this has taken 
makers rather by surprise, as, judging from the business of the 
first three months of the year, they did not expect to see so soon 
such a development of business as there has been this month. 
Never have there been such enormous deliveries of Cleveland pig 
iron to Scotland ; the increase in this much more than makes up 
for the slackening of business with the Continent, though this 
latter is not nearly so heavy as it was expected to be. More than 
one-third of the pig iron that has been shipped from this district 
during the present month has been sent to Scotland ; indeed, the 
quantity sent there now is nearly thrice that which was forwarded 
in the corresponding period of last year. A large increase in 
deliveries to Scotland was naturally expected, because Cleveland 
iron is so cheap compared with Scotch, whereas in May last year 
Cleveland iron was the dearer by some shillings per ton, without 
counting in the cost of carriage to the Glasgow district, where the 
Cleveland iron is mainly used. 

Stocks of pig iron have recently been declining ata rapid rate, 
in fact, the deliveries of Cleveland iron have exceeded the produc- 
tion since the middle of February, and now there is not much iron 
left that is available for sale. This leads to the assumption that 
some of the idle furnaces will be set to work again to produce 
ordinary Cleveland iron. The number making it has not increased. 
Of the twenty-three furnaces that were stopped in the winter four 
only have as yet been re-started, and they are producing hematite 
or spiegel iron. There now seems to be room for some to make 
ordinary Cleveland pig iron. The number of furnaces now in blast 
in this district is 79, as compared with 97 before the policy of 
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restriction was adopted last winter. Within the last few days the 
Seaton Carew Iron Company has re-started a furnace, and has 
now two at work out of three erected. This furnace will produce 
spiegel iron. The Normanby Ironworks Company, Limited, 

iddlesbrough, has also blown in its new furnace, and out of 
four furnaces has now three at work, all making hematite pig iron. 
This new furnace has a Gjers and Harrison equaliser for regulating 
the temperature of the blast supplied to the furnace. 

No. 3 Cleveland G.M.B. pig iron has this week been regularly 
sold at 46s. 3d. per ton for early f.o.b. delivery, and a considerable 
amount of business has been done. Buyers have gone more freely 
to the makers, as they had to pay more for warrants than the 
producers were asking for their iron. No. 1 has been steady at 
47s. 9d., but No. 4 foundry, which is the quality most generally 
sent to Scotland, has advanced to 44s. 6d., as it has become scarce, 
and buyers have experienced not a little difficulty in getting it. 
There is not now much of the iron for sale that will be produced on 
this side of the close of the current half-year, and they have little 
stock upon which to draw. Grey forge has been put up to 44s., 
and considerable quantities of this also are being sent to Scotland. 

The production of hematite pig iron has recently been increased, 
but is still short of requir ts. Co s, therefore, readily 
pay 56s. 6d. per ton for mixed numbers, which is ls. 6d. per ton 
above the recent minimum—an advance, however, that is swallowed 
up by the increase in the cost of materials, ore having risen ls, 9d. 
per ton and coke ls. 6d. recently. Rubio ore has been put up to 
15s. 9d. per ton, delivered at the wharf on the Tees or Tyne, the 
rise being due not only to an increased demand, but also to the rise 
in freights, these _— 1s, 3d. above the figure ruling before the 
shipping season opened. 

There is more activity at the Cleveland ironstone mines, and both 
at the Spawood Mines, Gainsbrough, and the Park Pit, Skelton, 
a number of the hands who were paid off in the early part of the 
year have re-started work. Messrs. Pease and Partners are mak- 
ing preparations to work a bed of ironstone which they have 
discovered between their Upleatham and their abandoned Hob 
Hill Mines. The stone is to be conveyed to the Upleatham 
Mines by aérial tramway. 

The exports el iron from the Cleveland district have this 
month been exceedingly good. They have reached 62,132 tons, as 
compared with 55,815 tons last month, and 51,677 tons in May, 
1900, to 15th. The stock of Cleveland pig iron in Connal’s public 
warrant stores has declined this month, the quantity held on Wed- 
nesday night being 70,648 tons, a decrease of 2769 tuns, this being 
in great contrast with last month’s showing, which was a large 
increase. The stock of hematite pig iron in Connal’s stores remains 
stationary at 6645 tons. The North-Eastern Railway Company 
hold about 10,000 tons of Cleveland iron in its warrant stores. 

The inquiry for manufactured iron and steel shows improvement, 
and prices are well maintained in this district, though the compe- 
tition of other districts is keen, and lower prices are taken. This 
is particularly the case in Scotland, where producers appear to 
stand more in need of orders than they dohere. The plate and 
angle branches are feeling most the outside competition. Never- 
theless plate makers keep to their quotations, and have reason to 
believe that before long orders will be more feely given out, there 
being some improvement in the shipbuilding industry. The 
northern shipyards are well employed, and are likely to continue 
so this year. The competition in this district is lessened by the 
stoppage of the Stockton Malleable Ironworks, where for more than 
ten weeks operations have been suspended, owing to a strike of a 
few crane men, boiler minders, &c., which has prevented over 2000 
other hands working. The end of the strike does not appear in 
sight yet. The total amount involved in the dispute was not more 
than about 40s. per week, but for various reasons the employers 
could not see their way to concede this, as a number of the men 
who made the claim had had the matter settled for them by arbi- 
tration but a short time prior to the strike, and their claim was 
— an attempt to override the decision which was not in their 
‘avour. 

Iron ship-plates are quoted at £6 12s. 6d., and steel ship-plates 
£6, both less 24 per cent., and delivered at any of the shipyards in 
the district. Iron and steel ship angles are at £5 17s. 6d., and 
engineering angles at £6 2s, 6d., less 24 per cent. f.0.t., but these 
——- are above the figures Scotch competitors are accepting. 

ere good export orders could be done at less. Common iron bars 
are firm at £6 10s., steel bars at £6 5s., and best 10s. more. Steel 
hoops are at £7, iron sheets £8, steel sheets £8 10s., galvanised 
corrugated sheets—iron—at £11, and steel at £11 10s., all less 24 
per cent. f.o.t. 

It is reported that Sir Christopher Furness, M.P., has acquired 
an interest in the Northumberland Shipbuilding Company at 
Howdon-on-Tyne, which gives him the practical control of the 
establishment. 

At a meeting of the Middlesbrough County Council on Tuesday 
some of the members raised a storm because the Electrical Com- 
mittee had given an order for an engine and dynamo to a foreign 
firm in preference to English firms. The fact was that Messrs. 
Witting Bros., Limited, London, who are the English agents of 
Kolben and Co., of Prague, offered to supply the plant at £3564, 
and the nearest British quotation was that of Messrs. Mavor and 
Coulson, of Manchester, which was £3744, or nearly £200 more. 
The majority of the Council, however, did not see why they should 
give away £200 of the ratepayers’ money, when they could get 
equally as good machinery from abroad, and at an earlier date 
than the British firms could undertake to supply it. Messrs. 
Holdsworth and Sons will supply a Lancashire boiler at a cost of 
£915, and the British Insulated Wire Company will supply the 
cable. The Council will borrow £34,100 more for electrical work. 

The coal trade has settled down, and business is coming forward 
very satisfactorily now that the coal tax is inevitable, and also 
because the wages question has been arranged. The Durham 
miners’ wages have been reduced 11} per cent., making 125 per 
cent. reduction this year. Taking into account the way in which 
prices have dropped since last year, it was impossible to avoid a 
substantial reduction in the wages, and the men’s representatives 
had no hesitation about agreeing to the amount stated above. It 
was decided that enginemen’s hours should be ten and a-half 
generally, but pumping enginemen and boiler minders should work 
eight-hour shifts between Saturday and Monday. The North- 
umberland colliery enginemen have agreed toa reduction of 7d. 
per day in wages, making the wages of winding enginemen 
6s, per day, and of other enginemen ds. 11d. perday. Shipments 
of steam coal are increasing, and the prices are firmer than they 
have been, best qualities being about 13s. per ton f.o.b., and 
small 6s. 6d. Best gas coals are at 10s. per ton f.o.b. Foundry 
coke is selling at 17s. 6d. per ton f.o.b., and medium furnace coke 
at 15s. per ton delivered at the furnaces—a rise of about ls, 6d. 
per ton from the March figures, 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


BusINess in pig iron warrants in the past week has been very 
limited. The transactions on Change are described as, for the 
most part, of a jobbing nature as between brokers, orders from the 
outside being few and unimportant. Scotch warrants have sold 
from 54s, 7d. to 54s, 54d. cash, and 54s. 5d. to 54s. 64d. one month. 
For Cumberland iron the demand has been very quiet, sellers 
quoting 57s. 10d. to 57s. 1d. cash, 57s, 9d. to 57s. 10d. one month, 
and 57s. 10d. for delivery in three months. Cleveland warrants 
have been done at 46s. 6d. eight days, and 46s. 5d. sixteen days, 
sellers quoting 46s. 6d. to 46s. 4d. cash, and 46s. 64d. to 46s. 5d. 
one month. 

The output of pig iron has been maintained upon a steady scale, 
but there is little disposition to increase it, notwithstanding that 
stocks are small, because the demand is poor, and the reduction 
of stocks that had been proceeding so long has now practically ceased, 


Prices of Scotch makers’ pigs are steady, Govan, No, 1, being 
quoted f.o.b. at Glasgow, 56s, 6d.; No. 3, 55s. 6d.; Wishaw, No. 1, 
56s.; No. 3, 55s. 6d.; Carnbroe, No. 1, 57s. 6d.; No. 3, 55s, 6d.; 
Clyde, No. 1, 67s.; No. 3, 56s, 6d.; Gartsherrie, No. 1, 67s. 6d.; 
No. 3, 57s.; Langloan, No. 1, 68s.; No. 3, 57s.; Calder, No. 1, 
68s.; No. 3, 58s.; Summerlee, No. 1, 70s.; No. 3, 57s. 6d.; Colt- 
ness, No. 1, 74s.; No. 3, 57s.; Glengarnock at Ardrossan, No. 1, 
66s.; No. 3, 56s. 6d.; Eglinton at Ardrossan or Troon, and Dal- 
mellington at Ayr, Nos. 1, 57s. 6d.; Nos. 3, 56s.; Shotts at Leith, 
No. 1, 70s.; No. 3, 58s.; Carron at Grangemouth, No. 1, 67s. 6d.; 
No. 3, 57s, 6d. per ton. 

Merchants quote Scotch hematite pigs 61s. per ton for delivery 
in railway trucks at the steel works. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 7480, against 5682 in the corresponding week of last 

ear. To Holland 690 tons were despatched ; Russia, 500; United 

tates, 469; Australia, 460; Canada, 15; India, 120; France, 
150; Germany, 395; Belgium, 85 ; China and Japan, 250; other 
countries, 132; the coastwise shipments being 4234, against 3359 
tons in the same week of 1900. 

The finished iron and steel departments are but moderately 
employed, and they are anxiously looking for an improvement in 
the demand. During the busy times the capacity of production 
was necessarily much extended, and now that a period of dull trade 
has arrived, the depression all the more readily takes effect. The 
steel makers have a prospect of fair orders for shipbuilding 
material, but in most cases they will apparently have to wait a 
considerable time for specifications. 

A good deal of interest has been awakened by the arrival in 
Glasgow of 3500 tons of foundry pig iron from Canada, The state- 
ment is made that regular shipments of this nature may now be 
anticipated, but this requires confirmation. Atthe same time the 
import is, naturally, regarded in a comparatively favourable light 
on account of the iron coming from the Dominion. If the im- 
porters can sell the iron to founders at advantageous figures, and if 
it is found to be satisfactory as regards quality, there can be no 
doubt that, given a fairly active state of trade, it will find a ready 
market. 

Now that it has been unwillingly accepted as inevitable that the 
coal tax must be faced, business in the coal trade is gradually 
assuming its normal condition. It is impossible to foresee what 
will be the actual effect of the tax on the trade. There isa general 
opinion that an ad valorem duty would have been fairer to the 
Scotch coal trade than the paid rate of 1s. per ton, as competition 
has to be maintained with English and Welsh coals of finer quality. 
The principle of export taxation is also repugnant to many. At 
the same time the matter is now looked upon with comparative 
equanimity. 

The coal shipments from Scottish ports in the past week aggre- 
gated 210,632 tons, compared with 211,013 in the preceding week, 
and 236,342 in the corresponding week of last year. The inland 
trade is moderately employed, and the quotations show little 
alteration on those of last week. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE coal world of Wales has not been much exercised by the 
report, widely circulated, that the Americans are trying to capture 
the Welsh coal trade from France. So far, instead of sluggish 
business, there is more animation shown; Marseilles, Havre, and 
Bordeaux have been receiving large quantities from Cardiff. 
Swansea last week showed a lessened tonnage, but still nearly 
15,000 tons were despatched, and this week there is an improve- 
ment. On Saturday, Cardiff despatched 52,000 tons to various 
destinations, some fine cargoes going to Brindisi and Colombo. 

Something like a slump took place in small steam after 
the tax fever had lessened. This was due, in a great measure, to 
large stocking against a possible stoppage. 

Prices drooped in some cases 3s, Now they are improving. 
With the ending of the scare, trade is steadily improving, and 
large steam appears to be firm at ls. to 1s. 6d. better than prices 
before the tax ferment, when they were £1 and over. The latest 
quotations, Cardiff, this week were as follows :—Best steam coal, 
18s. to 18s. 3d.; best seconds, 17s. 3d. to 17s. 6d.; ordinar 
seconds, 16s. 6d. to 16s. 9d.; drys, 15s. 6d. to 16s.; special small, 
8s. 6d. to 9s.; best ordinaries, 8s. 44d. to 8s. 6d.; seconds, 7s. to 
7s. 6d.; inferior sorts, from 7s.; best Monmouthshire semi- 
bituminous, 16s, to 16s. 6d.; seconds, 15s. to 15s. 6d.; other kinds, 
from 14s.; best households, 17s. to 18s.; No. 3 Rhondda, 16s, to 
16s. 6d.; brush, 13s, to 13s. 6d.; small, 10s. 6d. to 11s.; No. 2, 
13s. 6d. to 14s.; through, 10s. to 11s.; small, 8s. to 9s.; patent 
fuel, 15s. to 16s.; furnace coke, 14s, 6d. to 15s, 6d.; foundry, 17s, 
to 18s. 

The official report on the South Wales coalfield just issued shows 
that, though there has been an increase of 11°8 per cent. in the 
number of persons employed, there is a decrease of 1°2 per cent. 
on the quantity of minerals raised, as compared with last year. 

Statistics for April for all Welsh ports show a decrease of 320,598 
tons. This, authorities say, is simply due to dislocation of trade, 
caused by the initial operations of the coal tax. During the month 
Cardiff despatched 2784 tons of steel; and Newport, 1275 ; and 
from all ports, 7520 tons coke, and 75,069 tons of patent fuel were 
exported. 

At Cwmgelly, Landore, a seam of 5ft. coal was struck this week, 

I am now enabled to quote more fully. Swansea coal prices :— 
Anthracite, 21s. to 22s.; seconds, 16s, to 17s.; best large, 12s, 9d. 
to 14s.; red vein, unaltered ; culm, 5s, 3d. to 5s. 6d.; steam, 18s. to 
18s. 6d.; seconds, 17s. to 17s. 9d.; bunkers, lls. 3d. to 12s, 3d.; 
small, 8s, 6d. to 9s.; bituminous, ordinary small, 7s. 6d. to 8s.; No, 2 
Rhondda, 13s. to 14s.; through, 11s. to 12s.; small, 8s, 6d. to 9s.; 
all delivered f.o.b. Swansea cash thirty days, less 24. Patent fuel 
15s. 3d. to 16s, 3d. Demand steadily improving; despatch last 
week was over 13,000 tons, and this week totals promise well. 
Coke, furnace, 13s. to 14s.; best foundry, 17s. to 17s. 6d. Pit- 
wood, 18s, 6d. to 19s. Cardiff prices are 18s, to 19s., and on the 
up grade ; good fir scarce. 

The discovery of coal underneath Menai Straits is reported, and 
projects are being made to prove and, if found of extent, to develop. 
This has awakened attention to two valuable coal properties in 
South Wales, that underneath Swansea Bay, and the other under 
St. Bride’s Bay in Pembrokeshire. Some of the former have been 
worked. 

Reference was made in THE ENGINEER last week to the first iron 
railway bridge, that at Stockton. It may not be generally known 
that iron bridges were made in the neighbourhood of Welsh iron- 
works long before this. Near Penydarran Ironworks, once the 
part ownership of a London mayor—Thompson—a bridge still 
spans the Morlais River, with the date 1815, This was erected in 
memory of Waterloo, and was doubtless the work of the mill- 
wrights of that day. Another made by Richard Crawshay at 
Cyfarthfa dates from about 1800. 

Satisfactory business continues to be done at the chief iron and 
steel works, principally rails, light and heavy, home and colonial. 
Bar mills are getting busier, but the supply is still inadequate. 

On ’Change, Swansea, mid-week, it was stated that the shipment 
of tin-plates had fallen off, and stocks in consequence had increased, 

Pig iron reported on ’Change t have fluctuated, leaving off a 
little betterin Middlesbrough, easier in hematite, Scotch not changed. 
In finished iron and steel, more activity ; quotations firm. Latest 

rices: Glasgow pig warrants, 54s. 7d. to 54s, 64d. cash ; Middles- 
ace No. 8, 46s. 4d.; hematite warrants, 57s. 9d. for mixed. Welsh 
bars, £6 5s. to £6 7s. 6d.; angles, at usual extras; sheets, iron and 
steel, £7 5s. to £7 10s.; steel rails, heavy, £5 5s. to £5 7s. 6d.; 
light, £6 5s. 6d. to £6 7s. 6d.; sleepers, &c., according to section 
and specification. Bessemer steel: Tin-plate bars, £4 12s, 6d. to 
£4 15s.; Siemens best, £4 15s, to £417s. 6d. Tin-plates: Besse- 
mer steel cokes, 12s, 6d. to 12s, 9d.; Siemens, coke finish, 12s, 9d. 


to 13s.; ternes, ney double box, 28 by 20C, 24s., 25s., to 27s. 6d,: 
best charcoal, 14s, 6d, to 14s, 9d.; big sheets for galvanising, 6ft, 
by 3ft. by 30G, per ton f.o.t., £9 2s, 6d. to £9 5s., finished black 
plate, £9 2s. 6d. to £9 7s. 6d. 

Tin has advanced £3 7s. 6d. per ton on the week. Prices: £122 
to £119. Spelter better, £17 53. Copper slightly lower: (hilj 
—_ = lds, to £70 5s, Lead, £12 10s. (Spanish is now at 
212 5s.). 

Iron ore: Rubio, 14s, 6d.; Tafna, 15s, 6d.; Newport and Cardiff 
14s, to 15s, 6d. ‘Trade rather dull. : 

I hear that it is intended to erect a basic slag refinery at 
Gowerton—Elba Steel Works. 


AMERICAN NOTES. 
(From our own Correspondent.) 
New YorK, May 

THE possibility of a general reduction in the iron and steel 
industry is not permitted to gain much publicity by those who 
control and direct stock dealings. The demand for industrial 
securities continues without abatement. Among stock experts the 
feeling prevails that values have gone above the real values of 
securities traded in. Despite this fact, there are strong pro- 
babilities of further advances. The weak spot in the market is 
that a large percentage of the stocks bought are bought to be 
sold when the highest level is reached. The volume of buying 
last week exceeded all record. The selling movement may set in 
at any time, and when it does it may create a small panic. The 
Morgan interests have forced J. W. Gates out of American steel and 
wire. The Crucible Steel Company is to have a competitor in the 
new Standard Crucible Company, which has a capita! of 5,000,000 
dols., and which will be managed by the chiefs of the older combi- 
nation, who have retired from disaffection with the management of 
the new heads, 

The latest telegrams from the Texas oilfield show that the oil 
area is extending. Drilling is going on over a wide area. A com- 
pany has been organised to refine oil at Beaumont on a large 
scale. A warship construction company has been planned, with a 
nominal capital of 50,000,000 dols., to manufacture all ship equip- 
ment from the smallest up to 13in. guns, and to build ships also, 
Concerning the Leyland steamship purchase, the United States 
Steel Corporation declares it was not made in its interest, but it is 
known that several of its heaviest stockholders have put up money 
to make the purchase, All the subordinate companies which 
were taken over by this combination have been re-organised, and 
they will be managed separately, the headquarters of each being 
as near the works as possible. 

The Steel Corporation is still buying up ore lands at high 
prices, the purpose being to monopolise all available and known 
ore territory. Prospectors are pushing their drilling far beyond 
the old limits. The Clerque Iron and Nickel Steel Company of 
Canada has been incorporated, with a capital of 20,000,000 dols., 
with permission to increase to-30,000,000 dols. A Pittsburgh syndi- 
cate has just purchased 35,000 acres of coal land near Pittsburgh 
for 4,000,000 dols., including 500 separate properties. A new 
armour-plate plant is to be erected at ch yer. ya there being 
now two, An order for 4000 tons structural steel has been placed 
for the purpose, 

The steel market continues quiet. Capacity is strained to the 
utmost, and enormous orders are still in sight for summer and 
early autumn booking; but there is a disposition on both sides 
to await developments. Prices have probably reached their 
highest level. Production will be augmented during the rest of 
the year. Outside capital sees much encouragement to enter pro- 
duction. The independent factor in steel production is not 
seriously regarded by the United States Steel Corporation, but at 
the same time there is a lively struggle for the ion of advan- 
tages and resources, The purchase of English shipping is clearly 
with a view to find a wider market for American steel products 
when the margins decline. Steel rails could be exported at a 
profit at 15 dols., and other more highly-finished products in pro- 
portion. Those who have this purpose in hand do not take much 
account of European competition. The requirements of this 
country, however, are such as to forbid much attention to foreign 
markets this year. Prices on this side can drop a good deal, and 
still afford satisfactory margins. 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal in good demand, and prices firm. House coal remains 
unaltered. Exports for week ending May llth were:—Coal, 
foreign, 49,078 tons ; coastwise, 17,528 tons. Imports for week 
ending 14th were :—Pig iron, 1660 tons ; old rails and scrap, 560 tons ; 
pitwood, 1459 loads, 

Coal: Best steam, 16s. to 16s, 6d.; seconds, 15s.; house coal, best, 
18s.; dock screenings, 8s. 6d.; colliery small, 7s. 6d. to 8s. Pig 
iron: Scotch warrants, 54s. 6d.; hematite warrants, 57s. 74d. f.o.b. 
Cumberland prompt; Middlesbrough, No. 3, 46s. 3d. _ Iron ore: 
Rubio, 14s. 6d.; Tafna, 15s. to 15s. 6d. Steel: Rails—heavy sec- 
tions, £5 5s. to £5 7s. 6d.; light ditto, £6 5s. to £6 7s, 6d. f.o.b.; 
Bessemer steel tin-plate bars, £4 12s, 6d. to £4 15s.; Siemens steel 
tin-plate bars, £4 lis. to £4 17s. 6d. All delivered in the district, 
cash. ‘Tin-plates: Bessemer steel, coke, 12s. 6d. to 12s, 9d.; 
Siemens—coke finish—12s, 9d. to 13s. Pitwood, 18s, ex-ship. 
London Exchange Telegram : Copper, £69 5s.; Straits tin, £122 5s. 


CATALOGUES. 


Tue General Electric ye (1900), Limited, Queen Victoria- 
street, London. Catalogue of electric fire alarms and fire brigade 
calls, 

Tue Direct Separator Company, Syracuse, N.Y. Catalogues of 
steam, oil, and ammonia separators.—The English agents are W. 
C. Bryce and Co., 21, Water-street, Liverpool. 

Tue Pulsometer Engineering Company, Limited, Nine Elms, 
London, S.W.—Little brochure giving the advantages by 
the Pulsometer, as expressed in one hundred recent testimonials 
from users, 

Tue General Electric Company (1900), Limited, Queen Victoria- 
street, London. A pamphlet called ‘Electrical Progress,” pub- 
lished monthly.—The May issue gives illustrations and particulars 
of electric tramway details, such as frogs and crossings, trolley 
heads, &c. 

Tue Edwards Air Pump Brodionte, Limited, Crown-court, Old 
Broad-street, London, A little pamphlet giving a fully-illustrated 
description of the construction and operation of this pump.—We 
are informed that over five hundred ships have been fitted with 
this apparatus, 

RoBERT Boye AND SON, Bothwell-street, Glasgow. The Boyle 
system of ventilation.—In this handsome book the particular 
system advocated by this firm is thoroughly explained, and by the 
aid of well-executed illustrations and a general artistic finish to the 
contents, the whole is calculated to appeal to the reader in a 
— which few ordinary catalogues of commerce succeed in 

joing. 


Tue death is announced of Mr. R. A. Way, agent and 
chief engineer of the Assam-Bengal Railway, at Chittagong, from 
dysentery. Mr. Way’s service in India extended over nearly 
thirty years. He was a Cooper’s Hill man, and was only forty- 
seven years of age when he died, 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


GENERALLY, the iron and steel departments 
remain fairly busy, the improvement in demand 
having continued during the week. Orders are 
not plentiful as yet, though their number has 
been increasing lately, and activity promises to be 
pretty lively at most establishments for some 
weeks ahead; the contracts given out by ship- 
building firms and railway administrations, and 
the improving occupation of the boilermaking and 
construction shops, have tended to strengthen the 
tone of the market, and the tendency of prices is 
fairly stiff all round. Common forge pig is 
standing at M. 62 to 63 p.t.; Bessemer, M. 61 to 
62 p.t.; basic, M. 60 to 61 “% and foundry pig, 
M. 70 p.t. For hematite, M. 83 to 84 is quoted ; 
and for spiegeleisen, M. 96 to 97 p.t.; all free at 
works. Here and there advances have been 
resolved upon; zine plates, for instance, were 
raised, M. 1 per 100 kilos, 

The billet convention, at a recent meeting, 
resolved to grant the export bounty also duri 
the third quarter of the present year. Bars an 
girders are in decidedly improving request, and 
soare plates. Good accounts are also given of 
the employment of the steel mills, those in the 
Siezerland being particularly well occupied. 
During this week and the last numerous 
specifications have been received, and makers 
resolved not tw sell below the basis price of 
M. 139 p.t. for common sheets. The inquiry for 
hoops and for general hardware is much better 
than it has been for a long time, and prices begin 
to move slowly upwards. The machine makers 
have been doing a good business on foreign 
account, even at a time when the iron trade was 
in its worst state, and figures now available show 
that during the first quarter of the present year 
export was thrice as high as the import of 
machines, viz., 35,428 t. have been exported, and 
11,488 t. imported ; during the same period last 
year 40,520 t. were exported, and 14,553 t. im- 
ported. Of the machines imported to Germany 
thegreater numbercamefrom America, In machine 
tools a fair business was likewise done, and export 
has exceeded the import considerably. In the 
first quarter of 1900 import was 2032 t. and ex- 
port 2204 t.; while during the first quarter of the 
resent year import decreased 556 t., export 
2090 t. 

There is still a fairiy stiff tone on the German 
coal market ; better qualities are moving away 
readily. Incoke a dull business is done, and the 
10 per cent. reduction in output has not been 
sufficient to improve the tone, so the coke makers 
have now resolved upon a 20 per cent. reduction. 
Latest quotations for coal and coke are as follows : 
—tias coal, M. 12 to13; anthracite, M. 20 to 25; 
best steam coal, M.9 to 10°50; coal for coke 
making, M. 10 to 11, all per ton free at the 
pit mouth; foundry coke, M. 23 to 24; blast- 
furnace coke, M. 22 to 24 p-t. at the cokeries. 

The Government collieries of the Saar district 
produced in April of present year 735,025 t., 
against 701,673 t. for the same month last year ; 
consumption was 755,142 t. in April of the present 
year, against 711,803 t. in April last. 

Manufacturers are buying freely on the Austro- 
Hungarian iron market, raw plates and billets, as 
well as the different articles of structural iron, 
being in particularly good request, whereas bars 
and rails remain uid. Quotations are the 
same as before, Styrian white forge pig being 
quoted 91 to 94 crowns; grey Bessemer, 96 to 
102 crowns; Austrian bars, 180 to 210 crowns ; 
boiler plates, 340 to 370 crowns ; girders, 185 to 
192 crowns, all per ton, free Vienna. —- 

Engine fuel is in tolerably good request on the 
Austro-Hungarian coal market ; house coal shows 
a falling off in demand, but coke is firm. 

In Belgium the tone of the iron industry 
improves slowly ; several blast furnaces that had 
been damped y Abe a few weeks ago are expected 
to be blown in again shortly in consequence of a 
satisfactory arrangement between ironmasters 
and the coke convention, the latter now selling 
coke at 18f. p.t., a price that would enable the 
blast furnace works to sell forge pig at 55f. p.t., 
and bars at about 130f. p.t. For the present the 
business done in raw and in manufactured iron is 
of a limited description ; but the outlook is fairly 
bright generally, and the occupation in the 
various departments is expected to be pretty 
lively during the summer, for, if the improvement 
in the iron trade continues, as it most likely will, 
many orders that had been held back for lower 
prices will soon be placed, as quotations are sure 
to advance before long, and so consumers will 
think it wise to give out their contracts in time. 


TRADE AND BUSINESS ANNOUNCE- 
MENT: 


Mr. ArTHur Koprez, Clements-lane, E.C., 
has received from the Charing Cross and City 
Electric Company, Limited, for its new works at 
Stratford, an order for two sets of counter-current 
jet condensing plants for 25,0001b. of exhaust 
steam per hour each, and six circular iron natural- 
draught cooling towers, each for 75,000 gallons of 
water per hour—all Balcke’s patents. 


: Messrs, CainD AND RAYNER, Commercial-road, 
., have received an order from the War-oftice for 
three sets of fresh water distilling machinery for a 
total of 1680 gallons per hour. “The sets were for 
420, 560, and 700 gallons per hour respectively, 
and consisted of evaporator, distilling condenser, 
feed-heater, and pumps. The order was given 
on the Ist inst., for delivery in ten days guaran- 
ed, and the machinery was completed and 
team tested in eight. 


THe SairMents or Coat from the United 
Kingdom to the port of Ghent last year were 
particularly heavy. We learn from a consular 
Teport that owing to the high price of ~ 
coal, British merchants, in addition to their 
ordinary trade with Belgium, have secured 

vernment contracts either directly or through 
Belgian firms, And so long as France can take a 
third of Belgium’s total output, as at present, 
prices are likely to remain high, and large im- 
Ports of British coal to continue, 


THE PATENT JOURNAL. 
Condensed from ‘The Illustrated Official Journal of 
Patents.” 

Application for Letters Patent. 
*,* When inventions have been ‘‘ communicated the 


name and address of the communicati are 
printed in italics. 


2nd May, 1901. 


9050. ARTICLEs in Position, L. M. Burstall, 
Liverpool. 

9051. DeracuaBLe Boor Brusu, W. B. Wilks, Uttoxe- 
ter, Staffs. 

9052. Covertnos for Raitway Wacons, M. Barr, 
Buxton. 

9053. Propuction of Ozong, R. N. Lennox, London. 

9054. SEPARATING FLEXIBLE MateriaL, W. G. Perks 
and H. G. M. Fletcher, Hayle, Cornwall. 

0055. SEPARATING PHotocraPHic Firms, W. G. Perks 
and H. G. M. Fletcher, Hayle, Cornwall. 

9056. TeLecrapH Wires, E. A. Claremont and C. J. 
Beaver, Manchester. 

9057. Rorary Perroratinc Macuings, A. Partridge, 
Manchester. 

9058. Heaps for Screws, 8S. F. East, London. 

9059. Harness, C. B. Mead, Kingston-on-Thames. 

9060. Unitinc Metat Rops, A. A. Ingram and W. L. 
Churchill, Kingston-on-Thames. 

9061. Eoa-restina Apparatus, C. 8. Jewell, Kingston- 
on-Thames. 

9062. Lamp U. Schwarz, Dundec. 

9063. Brusu Hanpixs, F. Sugden and A. Ramsden, 

London, 

9064, Suction Pires, J. and J. Miller, London. 

9065. Vatvges for Enoines, L. M. Meyrick-Jones, 
London. 

9066. Device for Breatuinc Fresu Arr, |. Etrich, 
Charlottenburg, near Berlin. 

9067. Fasteners for Boxes, &c., J. Steyermann, 
London. 

9068. Notice Boarp, F. R. Britton, London. 

= £ATING Drums, J. W. Fusterand E. P. Compton, 
vondon, 

£070. Lamr Suave, 8. Pinner, Londun. 

9071. Gearine, H. M. L. Crouan, London. 

9072. Cuancinc Movement of Car, H. M. L. Crouan, 
London. 

9073. OveRMANTEL, F, Wrighton, London. 

9074. Loom MeasurRinG MeEcHaANIsM, P. Duxbury, 
Burnley. 

9075. Ipentiry Cugcxer, E. Avery, London. 

9076. INTERRUPTER for INDUCTION ColLs, H. W. C. Cox, 
London. 

9077. Boots, F. C. Bell, London. 

9078. Sramp, A. R. Upward and A. M. R. C. Le 
Mesurier, London. 

9079. Prorectinc Exrectric Currents, C. J. R. Le 
Mesurier, London. 

9080. ConTROLLING RaiLway SiGNa.s, I. A. Timmis, 
London. 

9081. Breap, I. A. Timmis, London. 

9082. Boxgs, R. Robinson, London. 

3. Tents, E. G. Jenkins and C. E. Hudson 

London. 

9084. Rerricerators, F. Windhausen, sen., and F. 
Windhausen, jun., London. 

9085. Cotiars, A. L. Whitehead, London. 

9086. J. Spaulding, London. 

0087. Macnesitg, W. 8S. Rawson and R. D. Littlefield, 
London. 

9088. Dyxsturrs, O. Imray.—(The Farbiwerke vormals 
Meister, Lucius, and Briining, Germany.) 

9089. Box-makInG Macuing, J. Robb, London. 

9090. Part, D. C. Kee, London. 

9091. Meat Extract, A. Herzen, London. 

Brakes, T. E. McCollum and R. Elmsley, 
London. 

9093. Suavine Brausn, E. L. Barry, London. 

9094. PREVENTING Sars’ ARTICLES SLIDING, J. H. West, 
London, 

9005. Motor H. Kiddier, London. 

9096. VaLves, R. N. Gracey, London. 

Gas, H. Borchardt, 

on 


on, 
Maximum THERMOMETERS, E. 8S. Arrighi, 


n 

9090. CaNDLE-GREASE GuarRD, W. F. B. Massey-Main- 
waring and J. Fietelson, London. 

9100. Canvinc Macutings, J. Gates, London. 

9101. Construction of VEHICLE WuHkELS, D. H. O'Meara, 
London. 

9102. Constructinc VeHICLE D. H. O'Meara, 
London. 

9103. Consrructine VEHICLE WHEELS, D. H. Meara, 
London. 

9104. Structure of Taste Lec Fasrentnos, E. Tyden, 
London. 

9105. Gas Encing, W. Shone, London. 

9106. Paper for Packrna ArRTICLEs, O. 
London. 

for TeTHERING AntMaLs, A. M. J. Novella, 

zondon, 

9108. CompineD ENveLork Papsr, W. Ashton, London. 

x — Cans, A. G. Taaffe and T. B. Backhurst, 

zondon, 

9:10. Reraryinc Currs in Posrrion, H. D. Ford, 
London. 

W. P. Thompson.—(7. Kane and J. 
H. Taylor, United States.) 

9112. Stampinc Piates, W. P. Thompson.— 
(A. Schreiber, Switzerland.) 

9113. VENTILATING MILK in VessELs, A. H. Borgstrém, 
Liverpool. 

9114. VENTILATING MILK and Cray, A. H. Borgstrém, 
Liverpool. 

9115. Borris Storrers, E. F. Erdmann, Liverpool. 

9116. Apparatus for ReturNninc WATER of ConDENSA- 
Tion to Borvers, E. Shackleton and F. Flather, 
Liverpool. 

9117. ARMOUR PLATE MANUFACTURE, Estéve Steel 
Company, Ltd.—(C. de Estéve-Llatas, France.) 

9118. Fastenrna for Surrt F. W. Feetum, 
London. 

9119. Moustacne Guarp for Drinkinc T. 
Smith, London. 

9120. Firm Manvracture, W. E. 
Evans.—(La Société Anonyme des Pellicules Fran- 
caises, France.) 

9121. Spanner, J. Chandler, London. 

9122. CoLLapsIBLE CasEs for Prnciis, J. Chandler, 
London. 

9123. Macnetic Forcs, J. Chandler, 
London. 

9124. Crucisies, W. S. Mather, London. 

9125. Actp-proor Composition, R. Abrey, London. 

9126. TREATING Fisrous MATERIALS, R. G. Campbell, 
London. 

9127. Switcues for Usk with ALTERNATING-CURRENT 
Dynamos, The Electric Construction Company, Ltd. 
—(J. Roberts, South Africa. 

9128. Boruers, J. B. 
son, London. 

9129. CapsuLine Necks of Borriss, A. Weisstenhan- 
ner, London. 

9130. Firg-arms, N. T. Surawongse, London. 

9181. ALARM ATTACHMENTS for Doors, G. Schimandl, 
London, 

9132. InpicaTors, G. C. Marks.—(M. Loos and Co., 
United States. 

9133, Apparatus for DisTILLING Nitric Aci», G. Plath, 
London. 

9184. MANUFACTURING GLASSWARE, J. O'Neill, London, 

9135. COIN-REGISTERING Banks, T. F. Healy, London. 

9136. Locks, W. R. Lane.—(M. Brown, South Africa.) 

9137. SAND-MOULDING Boxgs, 8. Timings, Birmingham. 


Zucker, 


res and C, A, Thomp- 


8rd May, 1901. 


The Corrig Cocoa-nur Novztty,” Y. Corrie, 


mdon, 


9139. VapouR-BURNING Apparatus, R. E. Raven, 


9140. Heaup Savers, W. Kay, Darwen. 

9141. Lavatory Basin Frames, G. D. Innes. Man 
chester. 

9142. The “Simptex Picrurs Hancer,” T. Jones, 
Bristol. 

9143. CapsacE Presser, A. M. Plant, Birmingham. 

9144. Heatina Apparatus, C. R. Honiball, Liver- 


pool. 
a Lamps for Carriaces, W. T. Webber, Birming- 
m. 
9146 Fixina into W. M. Herd, Liver- 


pool. 

ovr, Guarp for Locomorive Exoings, G. Kirby, 
Liverpool. 

9148. Commusicatinc Apparatus, H. L. Sleigh, Bir- 
mingham, 

9149. Pressinc Boxes, W. C. Parkin, A. Williams, and 
T. Casson, Sheffield. 

9150. Tent Porxs, W. W. Millington, Manchester. 

oe Seat for Tramcars, J. Neill and J. Marsey, Sal- 
VU) 

9152. C. Durning, Glasgow. 

9153. Prgumatic Tires, R. and W. Mark, Brampton, 
Cumberland. 

9154. Overuzap Tramway Wires, G. E. Heyl-Dia, 
Manchester. 

9155. Huss for Bicycies, A. Nicholson, Dublin. 

9156. BurLp1nes, J. Garry, Newcastle-on-Tyne. 

9157. SMELLALINE, D. Fuller, Sunbury-on-Thames. 

9158. Purtey Frames for Wrxpows, R. J. Brown, 
London. 

9159. Warer Motors, O. H. Steed, Birmingham. 

9160, Srups, H. Garnier, Paris. 

9161. SumrtT Boarp, R. Hignett, London. 

9162. Barren, J. D. Williams, Cardiff. 

9163. Foor Warmer, E. Kern, Charlottenburg, near 
Berlin. 

9164. O1ntmENT, W. M. Taylor, London. 

9165. Linotype Macutngs, W. H. Lock, G. Billington, 
and R. C. Elliott, London. 

9166. Door Mecuanism, J. G. and T. C. Kelly and J. 
Pritchett, Edinburgh. 

9167. Ciips to Carry a on Cyc zg, I. Phillips, 
Aldershot. 

9168. Box, B. Bloom, London. 

169. F. Purvis, London. 

9170. Gas Irons, A. Hartley, Burnley. 

9171. Burners, C. P. Ehmann, Manchester. 


9172. CorsETs, m and 8. Foxcroft, 
London. 

9173. Seats, H. Allen, London. 

9174. “Free Wee.” Mecuanism, L. Cooper and 


Humber, Ltd., London. 
9175. a Screens, J. Booth and W. F. Dugard, 


ndon. 

9176. Hanp Stamp for Enporsino, E. J. Mankiewicz, 
London. 

9177. Bicycie Racks, C. Lee, Birmingham. 

9178. Drop Friezes, C. G. Baldwin, London. 

9179. SkIRT-sUSPENDING Devices, A. Langnickel, 
London. 

9180. Hat and Coat-suspenpine Devices, J. P. Funt, 
London. 

9181. Gun Carriacg, A. T. Dawson and G. T. Buck- 
ham, London. 

9182. Tarcets and Score Inpicators, G. Hawkins, 


London. 

9183. Treatinc Liquips, A. G. Bloxam.—(Z. Dillan, 
Germany.) 

9184. Means for Propucinc Rep SHaes on Woot, C. 
D. Abel.—(Actien Gesellschaft fiir Anilin Fabrikation, 
Germany.) 

9185. Suargs, J. Bowser, London. 

9186. Ripcgr and Manure Disrrisuter, J. Bowser, 
London. 

9187. AccumuLators, C. P. Elieson and V. de Bobin- 
sky, London. 

9188. Inpuction C. 8. Forbes, London. 

9189. ManvuracturE of from Pu tp, F. E. Keyes, 


London. 

9190. Furnaces for Steam Boirers, D. J. McKenzie, 
London. 

9191. Tickets, J. C. Fell.—(W. Wakrburg, Germany ; 
R. de B. y Sagardi, P. 8. Larres, A, L. y Sandaluce, 
and Y, Hermanos, Spain.) 

9192. or CHain Gearino, E. H. Hodgkinson, 

mdon. 

9193. AcTtuaTING ELectric Switcues, Sir W. G. Arm- 
strong, Whitworth, and Co, Ltd., and J. Honner, 
London. 

9194. Lamp SicNatiinc Apparatus, Sir W. G. Arm- 
paar Whitworth, and Co., Ltd., and E. W. Lloyd, 

mdon. 

9195. CanpLestick, W. F. B. Massey-Mainwaring and 
J. Feitelson, London. 

9196. Partour Game of Gotr, C. W. Faulkner and G. 
G. Smith, London. 

9197. ASCERTAINING Hzicuts of Ossects, G. W. Heath, 
London. 

9198. Larus, G. Cuccotti, London. 

9199. Devick for Barr, &c., Caskxs, A. Bennett, 
London. 

9200. Guipgs for Macuinz Banp-saws, H. Harris, 
London. 

9201. Feep-waTeR Puriryinc Apparatus, A. Harris, 
Liverpool. 

9202. O11 Lamps for Cyciss, J. A. Whitby, 
Liverpool. 

9203. CURRENT-COLLECTING Dsgvice, W. Behrens and 
J. P. Tihon, Liverpool. 

9204. Rockine Bars for Furnaces, E. Bennis, Man- 
chester. 

9205. Hyprautic Press, F. E. Keyes, London. 

9206. MmeraL Frames for Kit Bags, C. Schulte, 
London. 

9207. MEAsuRER for Rotatine Suarts, J. Heyde 
and A. Guth, London. 

9208. Mrcuanism for TRaNsmIssION of Power, J. 
Dring, London. 

9209. ABSORBING VIBRATION on Cyc.Es, G. E. McCrea, 
F. H. Bramley, and H. J. W. Thorn, London. 

9210. OvERHEAD RoprEways, W. F. Brothers, London. 

9211. INsuLatTion of Conpuctors, H. H. 
Lake.—(0. T. Hungerford, United States.) 

9212. ProrecTING UNDERGROUND Marys, F. 
Irvine, London. 

9218. GaLvanic CELL, G. B. Puchmuller, London. 

9214. SicuTiInc Apparatus for Guns, A. Csengery, 
London. 

9215. Process for PResERVING MiLk, H. Marquardt, 
London. 

9216. Gaucs for D1amonps, D. Ovens, 
London. 

9217. Fuzss, J. Y. Johnson.—(The D. and W. 
Fuze Company, United States.) 

9218. LusricaTors, F. and E. Trier, London. 

9219. INTERLOCKING Rattway Pornts, H. A. L. Hepper, 


London. 

9220. of R. E. Ellis and H. A. Pryor, 

ndon. 

9221. PREPARING LOW-FERMENTATION BREWERY YEASTS, 
G. Jacquemin, London. 

9222. INCANDESCENT Gas Burngrs, J. Fischer, London. 

9223. Skates, K. Hepfinger, London. 

9224. for INCANDESCENT Gas Lamps, G. 
Hookham, London. 
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9225. FREE-WHEEL MrcHanism for R. A. 
Cordner, London. 
9226. Tae Coc and Cuain WHEEL Gear, M. 
Pollitt and H. Swift, Poolestock, near Wigan. 
9227. Contacts and Sprina Actions for ELEecrric 
W. C. Westwood and A. Hitchen, 


London. 
9229. Means for CLEANING Hats, G. Daws, Birming- 
INDIA-RUBBER Rine for J. Best, 


9281. Appliances for Fitinc Lerrers, F. T. Bond, 
Gloucester. 
9232, SELF-CONTAINED SpinvLEs, J. Boyd, Bothwell, 


9233. Preservative Composition, M. Condron, Liver- 
1 


9234. Lavina R. Appel, Live 

rpool. 

9235. Process of SHARPENING Fites, E. C. Whelan, 
Manchester. 

9236. Game, A. Holden, Halifax. 

9287. Razor Strop, R. Howarth, Wolverhampton. 

9 38. Down-pRaucHT Kiiws, J. H. and F. Smith, 
Manchester. 

9239. CaBLE Sipes for Spectacies, A. T. Blower 
Wolverhampton. 

9240. CoAL-MEASURING AppLiaNce, M. Blake and R. 
H. Smart, Glasgow. 

9241. 8. E. Alley and R. Risk, 
3 ‘ow. 

9242. Brake Mxcuanism for Cycies, T. W. Flower, 
Newcastle-on-Tyne. 

9243. WarTerinc Stick for Pants, G. Gunner, 
London. 

9244. for Topacco Bows, J. E. Livsey, 
London. 

9245. SHorTENING BicycLe Cranks, M. B. McInnes, 
Motherwell, N.B. 

9246. INCANDESCENT Lamps, P. Wigley and E. A. 
Arculus, Birmingham. 

9247. TaistLe ATTacHMENT, P. J. Carey, 
Mullingar, Co. Westmeath. Fyne 

9248. Pocxer Mxasurg, C. Reid and J. Dickinson, 
Northwich. 

9249. Pxeumatic Tires for Cycues, D. O'C. Donelan, 
Dublin. 

9250. ComBINATION TABLE and MANGLE, W. Lockwood, 
Scunthorpe. 

9251. Rous, T. Taylor, Manchester. 

9252. Hot-arr Furnaces, 8. E. Page.— (J. W. Hornsey, 
W. EB. Ellenberger, and 8S. M. Duty, United States ) 
9253. HoLLow VerTIcaL Heat-passaGE UTENSILS, E. H. 

Brooks, South Woodford, Essex. : 
9254. Brooms for SwEEPING, F. B. Flowers, Ipswich. 
9255. Liquip Brakes, 8. Diamant and C. Margoni 

Glasgow. 

9256. ELevators, H. King, Tewkesbury. 

9257. Fire Extincuisneas, G. Davies.—(The Jater- 
national Sprinkler Company, United States ) 

9258. Frxpers and Keres, W. and J. H. Oldaker, 

Smethwick. 

9259. Propucine Soumpiriep Naputua, R. Fallnicht, 

Berlin. 

9260. Cicar Box, A. C. Hiillesmann, Berlin. 

9261. EspaGno.etre Lock, J. Meier, Berlin. 

for Maxine Doveraits, P. Hansel, 
erin. 

9263. for Castinc MetaL, H. Elmgvist, 

Berlin. 

9264. WHEELING Carr, C. Heinzen and F. Jackson, 

London. 

9265. Arc Lamp, T. W. Young, London. — 
9266. GEAR-CUTTING Macutygs, W. S. Lovis, London. 
9267. Sugets for Printinc E. Akester, 

London. 

9263. BrctiaRD TaBLE Cover, L. N. Lyons, London. 

9269. The GarnsBoroucH Suog, G. H. Palmer and T. 
Walker, Austy, near Leicester. 

9270. SPEAKING Tugs. H. Binks, London. 

9271. for Roastinc Pcrposss, E. Bennett, - 

London. 

9272. SusMARINE SIGNALLING AppaRaTus, C. A. 

McEvoy, London. 
= TimE-cHECKING ApPpaRATus, C. Miles, 


ristol. 
9274. Steam Borer, T. W. Rudd, London. 
9275. SuppLyine ELectric Current, J. T. Armstrong 
and A. Orling, London. 
9276. ELecrric Heatine Bopy, I. Timar, London. 
9277. Uston Surrs, W. A. McDaniel, London. 
9278. Sream GENERATORS, J. Formby, 
mdon. 
9279. TROLLEY Poxes, P. McCullough, T. Blaney, and 
R. Baron, Liverpool. 
9280. ArparaTus for Makino Corrgg, A. Knecht, 
Liverpool. 
9281. Firoat Pumps, 0. Lindemann.—(Z£. Korting, 
Germany.) 

9282. AppaRATus for Tippine Trucks, C. E. R. Sams, 
London. 

9283. Srorace Spots, J. Vaclavik and K. Zalman, 
,London. 

9284. RarLway Sieyats, E. Tyer, F. T. Hollins, and 
F. W. Leake, London. 

9285. Musica Instruments, J. B. Hamilton, London. 

9286. SusmanineE boats, G. H. Jones, London. 

9287. AERATION of Liquips, F. G. Hampson and H. 
Swales, London. 

9288. Mousse Traps, G. Hausmann, London. 

9289. MiLITaRY SmaLt ApMs, J. F. Luigi and A. M. 
Zuccarelli, London. 

9290. Printinc Macutings, G. L. Hoyt, London. 

9291. Viewinc Crvematic Pictures, A. Rosenberg, 


ndon. 

9292. UMBRELLA SuspENvER, G. Snook and C. Barclay, 

ndon. 

9293. VeLocirepEs, G. E. Osmond, London. 

9204. Apparatus for ScrEENING Brexzes, C. H. 
Barrows, London. 

9295. ALTERNATORS, R. Haddan.—(0. T. Blathy, 
Hungary.) 

9296. Fitters, R. Kurka, London. 

9297. VessELs, R. Kift, London. 

98. RoaD-cLEANING Macuinss, A. Schmidt, London. 
9299. Recovery of Waste Liquors, E. G. Scott, 
London. 
9300. Device for Scutis, &c., G. Harris, 

ndon. 

9301. Lapres’ Vers, A. L. Stringfield and W. H. 
McMillan, Lowestoft. 

9302. ELECTRICAL TRANSFORMERS, A. F. Berry and The 
British Electric Transformer Manufacturing Com- 
pany, Limited, London. 

9303. ELEcTRICAL TRaNsrorMERS, G. Berry, London. 

9304. FARE-CHECKING Devicr, W. R. D. Frost and T. 
J. Whiting and Sons, Limitei, London. 

9305. Brakgs, J. Dring, P. C. Wilson, and D. W. 
Bassett, London. 

9306. CoIN-FREED Macutngs, A. W. G. Ross, London. 

9307. Execrric Sienats, A. C. Brown and J. H. 
Hawksworth, London. 

9308. for Drivine Macuings, J. Bayne, 
London. . 

9309. CLuTcusgs, A. E. Vivinus, London. 
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9310. Suips’ TaBLe Guarps, E. G. Routledge and A. 
W. D. Prescott, Southampton. 

9311. Fuse Heap for Buastine, F. Render, 
Manchester. 

9312. New Game, J. Foster, Glasgow. 

9313. Surps and Boats, 8. Firth, London. 

9314, Strrrentnes for Frre-ruBes, L. Koch, Man- 
chester. 

9315. SupeRHEaATERS, L. Koch, Manchester. 

9316. CoNVERTIBLE Bertus for Suips, Hoskins and 
— Limited, and C. Johnson, jun., Birming- 

m. 

9317. and CLosina Fan.icuts, H. C. Pruce, 
Birmingham. 

9318. TeLEscopgs, T. Thorp, Whitefield, near Man- 
chester. 

9319. OBTAINING an ADJUSTABLE ADMIXTURE of AIR 
and Prrrot Gas, T. Burton, Blackburn. 

9320. SPRING-FRAME Device for Cycigs, T. Burton, 
Blackburn. 

9321. MANUFACTURE of WarsER-Gas, C. B. Tully, Sligo. 

9322. DoUBLE-RESERVOIR PENHOLDER, J. Boothroyd, 
Leicester. 

Bakers’ Peets, H. K. and P. MacGregor, 

ow. 

9324. Macuinss for Grinpinc Cutuery, J. N. Nutt.— 
(A. Johnston, United States.) 

9825, RATCHET-AND-PAWL Devices, The Wolseley Tool 
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and Motor Car Company, Limited, and H. Aust'n, 
Wolverhampton. 

9326. X-ray Tusss, G. H. Smith, Cardiff. 

9327. DoUBLE-BARREL TRAWLER WINcuHEs, J. R. Smith, 
Hessle. 

9328. PREVENTION of ACCIDENTS with FLy-wH&ELS, J. 
Woods and E. Eccles, Chorley, Lancs. 

9329. TenreRING Macuine Brusu, T. Western, Batley, 
Yorks. 

9330. ConnecTinc the TRoLLEY Waret with OvER- 
HEAD Wirg, E. J. Simmonds, Plymouth. 

9831. ManuFacTURE of INCANDESCENT MANTLES, R. 
Langhans, Berlin. 

9332. Bac, T. Aitken, Manchester. 

9333. Ratstnc and Lowsrinc Caces of Mrngs, C. 
Becker, Manchester. 

9334. ATTACHMENT ‘fur MacHings, C. 
F. Grohmann, Glasgow. 

9835. VeLocipepr Hanpuags, G. Lyons, Coventry, 


93836. “Tue Envetors,” F. Arthurton, 
London. 


9337. ProritaBLe Disposition ef Sawace Siupeg, T. 
J. Barnard, London. 

9338. Racks for Newspapers, R. Wittenstein, London. 

9339. Wrappers, L. W. Peddicord, London. 

9349. Rartway Cuatrs, J. T. Montgomery, 
London. 

9841. Umperecia Sticks, O. Harslem, Birmingham. 

9842. Water Fitters, C. Diehl and H. H. Netter, 
London. 

9343. Locxinc ATTACHMENT for Doors, J. B. Anderson, 
London. 

9344. Lock for Trunks, R. Claughton, London. 

9345. Insurance CompaRIson TaBLeE, T. S. Appleton, 
H. F. Adlard, and G. J. Craven, London. 

9346. CompuTiING Sca.g, C. A. Allison.—(The De Vilbiss 
Computing Scale Company, United States.) 

9347. ILway Sienaus, C. H. Remington, London. 

9348. Sicuts of Guns, A. L. Winser, Bristo 

9349. PaPER-MAKING Macuings, H. E. Newton.—(T. 
H. Savery, United States ) 

9850. Execrric Furnaces for Heatinc, A. Grobet, 
London. 

. SusPENDING and Drapinc Curtains, C. R. 
Trinder, London. 

9352. Borris Stoppers, G. L. Hogan, London. 

9353. Titus, G. N. Raffin, London. 

9354. Skat for Protection of Wrnpow CLEANERs, T. 
H. Streater, London. 

9355. Propuction of HoLLowep ARTICLES in CLay, M. 
J. Adams, 8. H. Rowley, and T. Till, London. 

9356. AppLyinc Gotp LeaF to Paper, G. Faubert, 


mdon. 

9357. Masa Tons for BrEwina Purposss, F. G. Riley, 
ndon. 

9358. InLusionaRY Stack AppLiances, A. G. Taaffe, 


ndon. 
9359. Stace Appiiances, A. G. Taaffe, 


ndon. 
9360. Breap-cuTTiInc Macuines, G. B. Morgan, 
London. 
9361. TIRE-INFLATING Macutng, C. Reeves, 
ndaon. 
9362. Friction Brakss, H. A. House, jun., London. 
9363. Ts and Suogs, C. R. Beaumont, Bir- 
mingham. 


9364. WareR-TuBE A. F, Yarrow, London. 

9365. HoLtow Fitters, E. Baur, 
London. 

9366. Frre-escares, C. Schmidt, London. 

9367. and Comp, C. E. Flemming, 

mdon. 

9368. GENERATING Steam, S. M. Trapp and W. H. 
Remington, London. 

9369. Kitns, H. H. Lake.—(Fellner and Ziegler, Ger- 


many.) 

9370. Burners for Cooxine Stoves, J. V. Svenson, 
London. 


ndon. 

9372. GENERATING Motive Power, S. A. Rosenthal, 
London. 

9373. Morors, E. S. Doré and G. Evanovitch, 
London. 

9374. DravcuT Appliances, The Westinghouse Brake 
Company, Limited. — (G. Westinghouse, United 
States.) 

9375. BorLeR Door, G. Diirr, London. 

9376. Marie, J. Czermak, London. 

9377. Gas Propucer, J. Y. Johnson.—(7he Société 
Générale des Industries Economiyues Moteurs Charon, 
France.) 

9378. Hemp Pant, E. Leconte, London. 

9379, ScREW-DRIVER, W. S. Mallard, London. 

9380. Drymsc Drvus, C. Giesecke, Liverpool. 

9381. Wire, A. T. Wall, London. 

9382. Cask Crang, J. W. Flower, London. 

9383. Vans, J. Ablett, London. 

9384. Lamps, C. Johnson and W. B. Esson, 
London. 

9385. UmMBrewwa, G. Sharpless, London. 

9386. CLampinc Device for Crow-bar, J. L. Bovee, 
London. 

9387. Support for SHetves, W. L. Arrowsmith, 
London. 

9388. Lamps, Helios-Upton Company and T. Spencer, 
London. 

9389. SHoz Howper, A. J. Boult.—(The Knoc Manu- 
Jacturing Company, United States.) 

. Borrie Cover, H. Perrin, London. 

91. RoLLer Press, R. Bock, London. 

. Separation of Or, T. Clarkson, London. 

. Heatinc Apparatos, T. Clarkson, London. 

. Pumps, T. Clarkson, London. 

. CLosine Enns of Cartons, C. Redd, London. 

95. Stortye Meat, J. V. André, London. 

7. Hixcss, A. 8S. Held, London. 

. Prcric Acip, A. Gutensohn, London. 

. AuTomaTic Dick Gamg, F. Isaac, London. 
CicaR Movuruprece, J. and L. Przedecki, 

London. 

9401. _AppominaL Bett for Women, A. Garms, 
London. 

9402. Women’s Stays, A. Garms, Lon2on. 
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9403. Stzam Suut-orr, J. Johnston and D. Stretch, 
Liverpool. 

9404. Fire Licuter, E. Marsland end E. Kay, Leeds. 

9405. Guns by Exectric Motors, H. E. 
Wimperis, Cambridge. 

9406. INserTING in Boots, A. Chaplin, H. 
Hallam, and The British United Shoe Machinery 
Company, Limited, Leicester. 

9407. Brake, R. W. Haigh, Heaton Norris, near 
Stockport. 

408. SPEED Governors, 8. 8. Ekman, Liverpool. 

9409. Rotary Ficure Inpicators, E. J. Moynihan, 
Manchester. 

9410. Fastener for Winpows, C. H. Verity, 
Leeds. 

9411. Gic Mitts, A. Sackville, Manchester. 

9412. Extractine Corks from Borrttgs, F. P. Williams, 
Manchester. 

9413. Cement for Purposgs, J. L. Gordon, 
L‘verpool. 

9414. Stgam Borer Fornaces, J. Whitworth, Man- 
chester. 

9415. Arracuinc Hog Biapgs, F. Hill and M. Childs, 
Birmingham. 

9416. Apparatus for AERATING Beveracgs, J. P. Jack- 
son, Liverpool. 

9417. Constructine Stace Coacugs, W. Johnson, 
Birmingham. 

ay Arr VaLvz, W. Davies and E. Thomas, Aber- 


e. 
9419. Srraw-sTacKING Apparatus, J. M. Andrews, 
Kingston-on-Thames, 
9420. J. N. 
Kingston-on-Thames. 
9421. Droprinc Parkcets from Trains, C. Sipman, 

Nottingham. 


Zoeller and H. Bauer, 


9422. Skirt and Biousr A. B. Johnson, 


Nottingham. 
9423. Carcuinc Parcgts by C. Sipman, 
tingham. 


9424. Locks, J. Lesna, Liverpool. 

9425. Bicycte Gear Derivinc Mercuanisms, J. G. 
Moomy, Bradford. 

9426. Print Wasuer, B. G. Narischkine, 
London. 

9427. LucireR Matcuegs, R. H. Jude, Newcastle-upon- 


'yne. 

9428. Rotary E. Bennis, Manchester. 

9429. Rotary Enorngs, E. Bennis, Manchester. 

9430. Rorary Enorngs, E. Bennis, Manchester. 

9431. ComBrngepD CurTAIN Rop, C. Monks, Altrincham, 
Cheshire. 

9432. Jorine E. Rees, Lianellen, near Aber- 
gavenny. 

0433. LEATHER CUTTING Macuing, G. Cummings, Blyth, 
Northumberland. 

9434. Stoppers for Bortigs, J, Hickling, London. 

9435. Stgam Traps, J. E. L. Ogden, on. 

9436. Preparation of Pit Props, C. P. Watson, 
London. 

9437. AppLyInc Gasgous FvRL, F. Crosland, Egremont, 
Cheshire. 

Carrigrs, D. B. Replogle, Pennsylvania, 


9439. Warp Stop-motion Apparatus, A. G. Brookes.— 
(G@. 0. Draper, United States.) 

9440. Musical Instruments A. R. Wiley, London. 

9441. SicutmNc Gear for OrpNanceg, J. W. Claridge, 
London. 

9442. Mait-BaG Moutu C.osurgs, C. A. Allison.—(S. 
P. Steele, United States.) 

9443. Rattway Car AXxce Bearinas, G. W. Magee, 


London. 
9444. Rartway-crossinc Froos, E. Poulin, jun., 


ndon. 
9445. Evectric Currents, R. Wright, 


ndon. 

9446. SELF-acTING MULEs and Twrvers, F. E. Dawson, 
London. 

9447. CHANDELIERS, H. Barrand, London. 

9448. Switcues, D. N. and W. V. Weathers, Kingston- 
on-Thames. 

9449. LerreR- Boxes, W. L. Vestal, Kingston-on- 
Thames. 

9450. Loapine Suips, A. J. Boult.—(J. Wallace, New 
South Wales.) 

9451. Pins, W. H. Hussey, London. 

9452. Exnaust SILencino, M. Crawford, London. 

9453. Liquip-FLow RecuLaTinc Devicr, W. Pante, 


Means for Scarr Pins, F. Tolle, 


- Macuings, W. W. Kronheim, 

ndon. 

9456. Device for Currinc Guass, W. Pannkoke, 
London. 

9457. Ecc Packer, F. L. Schauermann, 

mdon. 

9458. Mrtuop of Dryine Steam in Bortgrs, W. Evans, 
Swansea. 

9459. UmBre.uas, W. A. Bindley, W. J. Gell, and A. F. 
Boham, London. 

9460. INCANDESCENT MANTLEs, F. and M. L. Missire, 
London. 

51. Protectors for Corners of Carps, 8S. Carey, 
London. 

9462. sige Horsss, E. W. Scott and S. Church, 

mdon. 

9463. Preventine Hats being Rurriep, A. Herrmann, 
London. 

9464. Horse Paps, F. J. H. Schaare and P. Kratky, 
London. 

9465. — Paps, F. J. H. Schaare and P. Kratky, 

mdon. 

9466. ComBINeD Tosacco Pipk, &c., C. Kinsky, London. 

9467. Gas Ranogs, W. D. Hutson, Birmingham. 

9468. MANTLE Supports, A. L. Jenks, Birmingham. 

OsTarInMENT of Morive Power, R. Star, 
London. 

9470. Locxs for Doors, J. Couture and J. L. Roy, 
London. 

9471. Jornts or Connections for Pips, G. F. Ryan, 
London. 

9472. Sounp Boxgs for Macuings, E. R. Johnson, 
London. 

9473. MusicaL INsTRUMENTS, R. Gabrielsky and A. 
Klein, London. 

9474. Mecuanism for Boats by Hanp- 
power, H. H. Lake.-{(G. W. Prouty and W. H. 
Kimball, United States.) 

9475. .FLUID- PRESSURE RiveTers, 8. 8S. Caskey, 
London. 

9476. WukzELs, A. Pinover, London. 

9477. for NomBerinc Macutygs, O. 8. Follett, 


ndon. 
9473. Screw Propg.uers, G. H. Cove and C. P. Park, 


ndon. 
9479. VoTE-RECORDING Apparatus, A. C. Gordon, 
London. 
9480. Rattway Cars, C. T. Schoen and J. M. Hansen, 
London 


9481. PressurE Tanks, T. M. Murphy, London. 
9482. Fasrics, B. J. B. Mills.—{J. Mugnier, France.) 
9483. Preventinc CANDLES GUTTERING, B. J. B. Mills. 
—(C. Langford, Victoria.) 
9484. Damprr for VENTILATING, C. Weiss, London. 
9485. TypEwrRITING Macaines, A. M. Clark.—(7The 
Wagner Typewriter Company (Incorporated), United 
States.) 
9486. Pepats of D. Fulton, London. 
9487. Mecuanism for Winpows, G. Barnes, Victoria, 
Australia. 
9488. InpicaTING INstRUMENT for Guns, C. J. A. Dick, 
ondon. 
in Betts, H. M. Knight, 
ndon. 
the Warpin Looms, C. G. Diederichs, 


mdon. 

9491. ReGcuLATING the SrgzD of Motor Cars, A. Head, 
London. 

9492. VAPORISER, V. I. Feeny.—(Abwiirmekrast-maschi- 
nen-Gesellschaft m.b.H., Germany. 

9493. ConpEnsurs, V. I. Feeny.—( Abwiirmekrast-machi- 
nen-Gesellschast m.b.H., Germany. 

9494. VaLvgs, J. Hopkinson, J. Hopkinson and Co., 
Limited, and J. Lowis, London. 

9495. TwisTINc-In Macuinges, W. E. Krey and A. 
Duppler, London. 

9496. Liquortna Sucar Loaves, A. Kaczorowski, 
London. 

9497. BotTinc Macuine, R. A. Stubbs, London. 

9498. Wrappinc Newspapers, W. P. Thompson.—(X. 
G. Clyne, United States.) 

9499. Box, D. Daly, Liverpool. 

9500. Stup for Use as Cravat Hoiper, P. Newmann, 
Liverpool. 

9501. MAKING PaPER-LIKE MatTERIALs, T. Rosenthal, 
Liverpool. 3 

9502. TsLEPHONE TRANSMITTERS, W. L. Wise.—(C. E. 
Yocom, United States ) 

9503. ExtracTinc Gop from Org, J. C. Clancy and 
L. W. Marsland, London. 

9504. Dryinc used in CastTinc Metats, F. 
Gandy and the Staveley Coal and Iron Company, 
Limited, London. 

9505. — for Usk by Taitors, F. M. Hollowell, 

naon. 

9506. Suirts, H. Johnstone, London. 

9507. Fite SHarprener, H. H. Lake.—(American Steel 
Tool Company, United States.) 

9508. Matrices for STEREOTYPING, L. Elias, London. 

9509, Arn Compressors, J. Stumpf, London. 

9510. Construction of a Steam H. F. Tyzack, 
Gateshead-on-Tyne. 

9511. Worm TuREAD-cUTTING J. Brophy, 
London. 

9512. SoLenorw and other Cots, J. A. Heany, 
London. 

9513. AIR-CARBURETTING APPaRaTus, J. St. C. Legge, 
London. 


9514. TREATING Por ALE, T. Storer and R. McAlley, 
London. 

9515, CutTers, M. Cameron and J. Pepin, 
London. 

9516. Device for LaunpERinG A. T. du Pré, 
London. 

9517. Automatic Guns, W. G. Armstrong, Whitworth, 
and Co., Limited, and A. Noble, London. 

9518. Pivot Hinoxgs, Klotz and A. Grundmann, 
London. 

9519. Furnaces, J. Wezel, London. 

9520. Sorte LEATHER-ROLLING Macuings, C, Suttie, 
London. 

521. Vorine Bootn, J. H. Mander, London. 

952z. Borries, 8. L. Richards, London. 

9523. OvERFLow FixTuRgs, L. Kosiol and 8. F. Randall, 
London. 

9524, SuspeNpERs, C. H. Dome, London. 4 

9525. GLass-PREsSING Apparatus, R. Good, jun., 
London. 

9526. PoRTABLE RocK-DRILLING Macuings, M. Shuster, 
London. 

9527. Evecrric Fuzes, J. Y. Johnson.—(The D, and W. 
Fuze Company, United States.) 

9528. Driving MgecuanisM for VEHICLES, F, B. Stearns, 


London. 
9529. Tugs, E. P. Sturge, Birmingham. 


SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 


664,695, APPLIANCE ror Suppiyinc AiR To Fur- 
nacks, J. Vicars, sen., and J. Vicars, jun., Liverpool, 
England.— Filed March 14th, 1900. 

Claim.—(1) The combination with an opening lead- 
ing into a furnace of a laterally movable air-inducing 
cone, and a steam nozzle supported independently of 


(6&4 695] 


the cone, substantially as described. (2) The combina- 
tion with an opening leading into a furnace of 
laterally movable air-inducing cones, and a steam 
nozzle on a hollow spindle adjustable longitudinally 
through a steam chest supported independently of the 
cones, substantially as described. 


664,981, Device ror En- 
cings, J. E. Thornton, Altringham, and J. P. Lea, 
Manchester, England.— Filed January 4th, 1899. 

Claim.—Apparatus for measuring at a rapid rate a 
charge of liquid combustible with great exactitude, 
comprising in its construction a container for the 

liquid combustible, a pump connected therewith by a 

single port for forcing or inducing a flow of the liquid 

combustible at intervals to and fro, a slide valve with 
two sets of ports formed therein, one of defined 
capacity and the other of convenient size, and a valve 


casing with four sets of passages terminating in it 
which communicate the first set with the pump, the 
second set with the oil container, such sages being 
so placed that both sets of ports in the valve alter- 
nately come between and connect them to permit of 
the flow of liquid to and fro between the pump and 
the container, the third set with the oil receiver, and 
the fourth set with an air compressor through which 
compressed air is delivered to project the oil charge 
from the measuring port, such port being connected 
at intervals, substantially as described. 


665,145. Pomp, J. Stumpf, Berlin, Germany.—Filed 
July 9th, 1900. 2 

Claim.—(1) In a pump, the combination with the 
pump casing of a pressure or force chamber therein, 
provided with a discharge opening, a pulsation-cham- 
ber casing within and surrounded by the pressure or 
force chamber, a piston working in the pulsation 
chamber, a valved suction port about the piston and a 
valved pressure port leading to the pressure or force 


[665,145] 


chamber, substantially as described. (2) In a pump, 
the combination with the pump “yo pd a pressure 
or force chamber therein, provided with a discharge 
opening, a pulsation-chamber casing within and 
surrounded by the pressure or force chamber, a piston 
working in the pulsation chamber, a valved suction 


rt about the piston and a valved pressure port, 
tie the top of the pulsation chamber, leading to the 
pressure or force chamber, substantially as described, 
(3) In a pump, the combination with the pump casin, 
of a pressure or force chamber therein, provided with 
a discharge opening, a pulsation-chamber casing with. 
in and sorrounded by the pressure or force chamber, a 
piston working in the pulsation chamber, a valved 
suction port about the piston and a valved pressure 
port co-axial with the piston leading to the pressure or 
force chamber, substantially as described. 


665,432. Brast Furnace, H. Cleveland, Ohio, 
—Filed August 28th, 1890. 

Claim.—(1) Ina blast furnace, the combination with 
the furnace body, a central tubular column therein, 4 
ring partition in said column communicating with 
the interior of the furnace, a central tube in said 
column and extending through said ring partition 
and a horizontal frame casing beneath the furnace 
body having a valve opening therein, of a valve 
adapted to close said opening and having a tubular 
extension which loosely receives said tube, and an air. 
supply pipe communicating with said frame casing, 
substantially as specified. (2) In a blast furnace, the 
combination with the furnace body, a central tubular 
column therein having blast openi icating 


with the interivr of the furnace, a continuous outer- 
wall passage also communicating with the interior of 
said furnace, a circular pipe in the outer wall of the 
furnace and pipes connecting said pipe with said 
passage of a frame casing, a valve-controlled opening 
therein leading to the interior of the contral column, 
said frame casing having a lower and upper compart- 
ment, pipes connecting said upper compartment with 
the circular pipe and a supply pipe leading into said 
bed-plate casing, substantially as specified. 

665,552. Srexp Governor, C. F. Sleigh, Cairo, W. Va. 

Fited July 13th, 1900. 

Claim.—{1) The combination with a speed governor 
embodying a propeller, of a by-pass aud means for 
regulating the speed of the governor by escape of 
steam therethrough and means for regulating the 
amount of such escape, as set forth. (2) The combina- 


665.552 j 


tioa with the governor rod, its valve and propeller 
disposed between the valve and engine, of a by-pass, 
a valve controlling the same, a lever pivotally 
mounted and pivotaily connected with the governor 
rod, and an adjustable rod connecting an arm on the 
by-pass valve with the said lever, substantially as and 
for the purpose specified. 

665,578. Tcse Currer, H. Ord, Mi'waukee, Wis.— 

Filed October 29th, 1900. 

Claim.—(1) A tube-cutting tool comprising an end 
disc, a mortised stock having an axial stud held in 
loose engagement with a central aperture in the disc, 
a slide block in the stock mortise, a rotative spindle 
held in loose engagement with the stovk.and having 
excentric connection with the slide block, a spring 
connecting the s;:indle and stock, a cutter in connec- 
tion with an end of said slide block, arid a friction 
shell carried by said stock. (2) A tube-cutting tool 
comprising an end disc, a mortised stock having an 


665,578] 1 


axial stud held in loose engagement with a central 
aperture of the disc, a slide block in the stock mortise, 
a cutter wheel in journal connection with a recessed 
end of the slide block, a rotative spindle held in loose 
engagement with the stock and having excentric con- 
nection with the slide block, a spring connecting the 
spindle and stock, a cutter in connection with said 
slide block, a friction shell carried by the stock, 
means for limiting travel of the aforesaid slide block 
in cither direction uf its movement, and a hand sleeve 
loose on the spindle. 
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SP RN, | there is a large range of speeds. The spindle is 
HYDE PARK REP, | of great length, and has very large bearings, the top 


wo. i being Sin. diameter and the lower din. diameter. The 
Ds. the | table is provided with a supporting bearing, which extends 
MACHINE AND FINISHING SHOPS. | nearly to the outer edge. Tor high speeds, and also for 
We are now in a region of the Hyde Park Works | dealing with light pieces, the table can be lifted slightly 
which teems with machine tools of a great variety of to lessen friction. The boring bars are octagonal in 
make and for manifold purposes. As it would scarcely | section, and to facilitate the setting of the bar for boring 
be possible, even if desirable, to notice these in the order with double-sided cutters, a dowel pin is fitted to one bar 
in which they come before the visitor proceeding through | when in the central position. The feeds are operated by 
the shops, we will not attempt to follow the itinerary friction discs, and are independent, thus enabling a coarse 
method of dealing with the several bays and their feed to be taken with one bar, and a fine feed with the 
hundreds of tools. The great bulk of those readers who other, or vice versd, as required. The caps of the tool 
are in any way conversant with locomotive works will be posts are wide apart, being the full length of traverse, 
familiar with most of these, both through acquaintance plus the diameter of balance pulley and necessary 
with the tools at the scene of operations, and with the clearance, thus forming a long support to the tool 
illustrations of them published from time to time in this posts. 
and other engineering journals. We will therefore here Two of the lathes in the turning shop which specially 
simply draw attention to views taken at various parts of arrested our representative's attention were double duplex- 
the shops—marked “machine shop,” “finishing shop,” axle lathes by Hulse and Co., which simultaneously 
and “light tool shop,” on our general plan—at which turn both journals of straight axles, the axle being 
tools of outstanding interest are located. It may here be gripped in and rotated by a powerful geared central- 
stated that the photographs from which the views, given driving headstock, driven by a longitudinal shaft, with 
in last week’s and in the present issue, were taken by four-speed cone pulley placed at the end of the bed. The 
John Stuart, Limited, of Buchanan-street, Glasgow, who sliding carriages are provided with duplex rests, one back 
are well known for their successful work in this branch and/’one front, and operate simultaneously on the two 


well supported, thus enabling long pieces or gangs of 
pieces to be set. This machine, having evidently been 
designed largely for repetition work, possesses every 
facility for the rapid chucking or fixing of work. The 
circular table is an attachment and can be removed. The 
spindle head can be raised and lowered by rack and 
pinion and is balanced, the hand wheel for fine adjust- 
ment being provided with micrometer adjustment. The 
pull of the belt is not taken upon the spindle but ona 
fixed sleeve, and the drive of the spindle is through two 
keyways, by means of an equalising driver. All the gear- 
ing of the machine is completely enclosed, and the handles 
for operating the various motions are placed in front, 
within easy reach of the operator. The feeds are auto- 
matic in all directions, and reversible, and have automatic 
trips and dead stops. 

For milling link motion, connecting and coupling rods, 
&e. &e., there is a very noteworthy special horizontal 
straight milling machine of Hulse’s make. The tee- 

ved table is surrounded by a trough for the lubricant, 
and is fitted with variable self-acting feed motion, and 
with self-acting feed motion at any part of the traverse, 
and also quick power traverse motion in either direction 
by hand or power, which may be-readily suspended by 
clutch and lever placed in suitable position for the 
operator. The uprights are of box form, and firmly 


a 
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Fig. 2I—-TURNING SHOP 


of photography. Figs. 21, 22, 23, 24, 25, 26, and 27 | journals of the axle. These lathes are very powerful, 
are all views taken within the shops named, at points, | and take very heavy cuts. 
mainly, where noteworthy tools are located Fig. 2lisa| Fig. 22 gives a view of the machine shop at a point 
view down the bay in which turning is more particu- | where several very special motion grinding machine tools 
larly carried on, and it is seen to contain a wealth of | are stationed of the Hyde Park firm's own make for mill- 
machine tools adapted to the accurate and expeditious | ing out and grinding motion links after they have been 
production of the special parts with which this depart- | case-hardened, the links when coming out of the furnace 
ment deals. being of unequal radius, and having to be ground up toa 
In the left foreground is a very fine Gisholt lathe, which | true surface. Here also are surface tables on which the 
deals with cylinder covers and pistons, but which, since | link-and-motion gear is tried and adjusted for every 
this photograph was taken, has been transferred to the | engine. Another special tool in this neighbourhood, also 
new cylinder shop, afterwards to be noticed. In this | of Hyde Park make, is one for polishing rods, by the use 
section, at various points, not seen on any of our views, | Of which very much of the draw-filing by hand, formerly 
are a number of boring and turning mills by Geo. | 80 much in vogue, is done away with. 
Richards and Co., Manchester, the Niles Tool Com-| Fig. 25 illustrates very clearly a section of the machine 
pany, and others. Two of the Richards mills are 6ft., | Shop where the now highly-approved milling machines 
and two others 8ft., all being fitted with two tool posts | are employed on various classes of work for which they 
to the cross slide. These are highly perfected tools, | are so well adapted. Some idea of the variety of such 
and the larger mill admits 72in. in diameter, takes | work is suggested by the well-stocked racks of milling 
in 28}in. under tool holders, and 87in. under cross slide, | cutters seen in the background, all of which, it may be 
the boring bars having a traverse of 24in. The table is | mentioned, are made within Hyde Park works. . : 
65in. in diameter, and the cone has four steps, and in| The tools here are mostly by Alfred Herbert, Limited, 
addition to a 16 to 1 back gear, has an intermediate gear | Smith’and Coventry, and Brown and Sharpe. There isa 
of 4 to 1, _ The countershaft has two speeds, 155 and | vertical milling machine by Herbert, in connection with 
180 revolutions per minute respectively. The table is | which our representative noted some points of interest 
riven by a machine-cut spur gear, which is 60in. | and comparative novelty. The table of most of the Eng- 
pitch diameter, 4in. face, and 2in. diametrical pitch— | lish-made vertical milling machines is circular, and it is 
Ron of drive which ensures freedom from any | in most cases difficult to chuck or hold effectively a long 
r g tendency. The. cone is placed at the side piece, and impossible to chuck a gang of pieces. The 
of the machine, much the handiest position, and | table in this instance is of great length, and is unusually 


bolted to the bed, connected by a cross stay, and carrying 
within them the weights for counterbalancing the cross 
slide. The cross slide is adjustable vertically on the up- 
rights, and carries a cutter headstock adjustable trans- 
versely thereon, and provided with a conical steel spindle 
running in hard gun-metal bearings, and fitted with a 
patent chuck on the spindle nose for readily gripping, 
and withdrawing the cutter arbors. 

Smith and Coventry are the makers of a notable 
vertical milling and copying machine, which does 
straight and circular milling and the outlines of ob-. 
jects of irregular form, as well as surface work. The 
spindles are large in diameter and conical in the lower 
bearings, which are bushed with gun-metal. The bear- 
ings can be raised or lowered to suit the height of the 
work, rendering the spindles equally rigid in all positions. 
The tables have longitudinal transverse and circular 
movements, the two latter being fed automaticaly, and 
fitted with disengaging clutches, so that they can be 
controlled by hand. : 


NEW CYLINDER SHOP. 


To relieve the somewhat overtaxed machine- and 
finishing shops. of some of the work carried on there, and 
of a proportion of the tools so thickly installed, a special 
shop for dealing with cylinders exclusively and completely, 
was recently erected at that’ part of the works where 
extensions have been most convenient to carry out. It 


will be convenient at this point to give a few particulars 
This shop, as 


as to the equipment of this department. 


= 
| 
| 
: | 


526 


THE ENGINEER 


May 24, 1901 


will be seen on the plan, abutts on Flemington-street, 
and adjoins the large material store, and cab and tank 
fitting shop. As will also be seen, it is brought within 
the sweep of the service rails leading from the general 
machine and finishing shops. A view of this shop, from 
which some general idea of its equipment may be 
gathered, is given by Fig. 28. It is in two bays, each 
120ft. long by 50ft. broad; one bay, named “ cylinder 
machine shop,” being served by a 5-ton three-motor crane 
of Broadbent's make; and the other, the cylinder finish- 
ing shop by a 3-ton, single-motor floor-walking jib crane. 
Amongst the machine tools transferred to this department 
from the machine shops, was a Gisholt lithe for dealing 
with cylinder covers and pistons, which is seen in the right 
foreground of the present view, and still more clearly in 
the left foreground of Fig. 28, taken before the trans- 
ference.- A fine example of this tool was illustrated in 
our issue for March 24th, 1899, page 293. Beyond 
the Gisholt lathe are two of Craven’s milling machines 
for dealing principally with valve faces and ports, and 
rendered specially essential where cylinders, as is now 
becoming common, are cast in pairs. Beyond this is 
a series of cylinder-boring mills, two of which are not- 
able modern productions by Craven Brothers, and W. 
Sellars and Co., the others being older machines by the 
Hyde Park firm themselves, also transferred from the 
machine shops. 

In the cylinder-finishing bay are radial drills by 
Harvey, Kendal and Gent, Richards, &c., cylinder-rubbing 
and other machines, and here also are a number of 
drilling and tapping machines, one a horizontal boring, 
tapping, and stud-inserting machine of Harvey’s make. 
On the left of our view is a series of planing machines, 
several of which are by Hulse and Co., and others by 
Loudon Brothers. The Hulse planers deal with castings 
10ft. long by 5ft. wide, and 5ft. high, and are fitted with four 
tool boxes, viz., two on the cross slide and one on each 
upright. They are provided with powerful treble gearing 
suitable for planing cylinders, &c., the tool boxes being 
fitted with patent broad traverse feed mechanism. 


TOOL-GRINDING SHOP. 


Near the centre of the machine shop section our plan 
shows asmall oblong space entitled tool-grinding shop.” 
This is a department set above the level of the shops in 
which all the grinding of tools is carried out by expert 
operators on tool-grinding machines of the most approved 
make. These comprise tool grinders by Sellars, 
Gisholt, Sterne, Kendal and Gent, and others. Access to 
this small but very important section of the works is 
obtained by a spiral staircase, and the tools to be 
operated upon, either singly or after collection in the 
shops, are taken up by hoist. The systematic collection 
of tools to be ground, their storage in the shops after 
being operated upon, and their distribution to the respec- 
tive machine men, are matters which have been 
thoroughly well schemed out, and the working of the 
system is found to be most satisfactory, and an immense 
saving of the workmen’s time as compared with the 
older-fashioned method of each man attending to the 
sharpening of his own tools. Formerly considerable 
delay was caused through workmen having to execute 
the sharpening themselves—even having to wait their 
turn of the use of the grinders available. Now a tool 
which has to be sharpened, or which has broken, merely 
requires to be taken to the stores attached to this depart- 
ment, left there, and a fresh and scientifically-ground 
tool borne off and expeditiously fitted to its work. The 
presence of a grindstone or cther sharpening appliance 
on the floor of the shops will in course of time be excep- 
tional, if not unknown. . 


ENGINE AND TENDER-ERECTING SHOP. 


By a method and skill which, after all attempts at 
elucidation, may perhaps simply be accounted to the 
Hyde Park management as their trick of the trade, the 
multifarious component parts of locomotive engines and 
tenders, operated upon throughout this wide ramification 
of shops, are systematically and concurrently advanced 
and eventually marshalled in the erecting shop, to be 
built up with commensurate facility into the thing of 
beauty and power a modern high-class locomotive un- 
doubtediy is. The immense shop in which this work, 
both as regards engines and their tenders, is conducted 
may in some measure be gathered from an inspection of 
the two views, Figs.29 and 30. The combined length of the 
engine-erecting and tender-erecting shops, as has already 
been indicated, is 703ft., and the width 43ft. Serving 
the whole of the bay are four powerful overhead electric 
cranes, one 70-ton five-motor two-crab crane by Craven 
Brothers, one similar crane of 40 tons by same makers, 
one 15-ton three-motor single-crab crane also by Craven 
Brothers, and one similar crane by Vaughan and Sons. 
All the cranes enumerated are shown in our views, Figs. 
29 and 30, and for further features of equipment through- 
out this department readers may be referred to these 
illustrations. In Fig. 20 it may be noted the engine in 
the foreground, and nearest completion, is the Koningin 
Wilhelmina, built for the Netherlands State Railways. 
This example of Hyde Park workmanship was shown at 
the recent Parjs Exhibition, and earned for its designer 
and makers the Gold Medal and other awards. 


STEAMING SHED, 


To the right of the engine-erecting shop and open to it 
is the steaming shed, where the completed engines are 
finally sameek and tested before being sent out to assume 
their duties on the railways. It has a capacity which, 
large though it‘is, is oftentimes scarcely great enough. 
Series of pits run parallel across it, in which are sets of 
rollers on which the steaming properties of the engines 
are thoroughly tested, some stipulating for tests over a 
period of four hours. Provision is, of course, made for 
the removal of all smoke and steam during the test by 
means of movable chimneys, which are raised or lowered 


so as to cover the funnels of the engines and conduct the 
smoke and steam to the open air. Lines of rail extend 
from the shed out across the open yard and within the 
radius of the 5-ton electric jib crane there. These 
lines are made the storage place of large groups of 
wheels and axles, as our view depicts. After steaming 
tests the engines are backed into engine-erecting shop, and 
being placed under the powerful overhead crane of 70 tons 
there, are lifted and transferred to the line of rails which 
cross the shop and conduct to the paint shop at the 
western end of the establishment. Here, as well illus- 
trated by Fig. 31, they assume by gradual and careful 
manipulation on the part of the experts, those durable 
coats of colour and varnish which, in all weathers and 
temperatures, seem never to lose their brilliancy. The 
engines destined for abroad are, of course, disposed of 
otherwise. These are stripped in the steaming shed, and 
the dismantled parts delivered into the packing shop 
which adjoins. Thence the packages are remove 
for loading into wagon or cart for transport to the 
harbour and the ship awaiting them, as explained more 
fully when dealing earlier in this article with general 
and railway facilities. 


LIGHT TOOL SHOP. 


The light tool shop, of which Figs. 24 and 25 are illus- 
trations, occupies the outmost, from the administrative 
offices, of the bays which comprise the machine 
shops. Here, beginning at the east end, are grouped 
a very large number of automatic lathes for various 
purposes, two and three machines being under the 
charge of one youth. The machines are ranged in 
five parallel rows; the row nearest the centre of the 
bay, and the railway which traverses it, consisting 
mostly of automatic lathes of the hollow-spindle order, 
engaged executing formed work, and disposed obliquely 
in order to allow of the ready insertion of ‘‘ stock.” It 
is impossible to enumerate the notable machines observed 
at work here by our representative ; but amongst those 
which specially arrested his attention were half a dozen 
automatic machines and attachments by the Cleveland 
Machine Screw Company, of Cleveland, Ohio, U.S.A., 
engaged “forming” and “ threading” multiple parts 
from stock rods. Also noteworthy are several full 
automatic screw machines by Alfred Herbert, Limited, 
of Coventry, one of which at the time of our represen- 
tative’s visit was engaged in producing, by forming tool, 

illars for locomotive handrails. These were each Tin. 
Be with screwed end, and were produced in a marvel- 
lously rapid manner. Hand-rail pillars of the varying 
lengths and diameters customary in such parts can be 
produced in from fifteen to twenty minutes each. 

Amongst notable tools here also are a number of turret 
lathes by the Jones and Lamson Company, and the 
Pillater Tool Company, of Germany. A notable turret 
machine here is one by the Spencer Company, U.S.A, 
for stud-making. In this machine studs are formed 
complete, including the screwing of both ends, at one 
operation. Amongst bolt and nut-screwing machines 
there are two by the Acme Machine Company, and three 
of Barrows’ patent screwing machines, of Smith, 
Beacock, and Tannett’s make. 


NUMBER OF WORKMEN, OUTPUT, &c. 


The annual returns of workmen employed made by 
firms themselves to the Press supply a very fair criterion 
of the state of the trade as a whole, and in a measure 
also the relative importance of the work accomplished— 
as respects volume at least—by the several locomotive- 
building concerns. But the output really varies so much 
at present, owing to the amount and character of the 
inspection of British engineers, that any figures intended 
to convey an adequate impression of the work put upon 
engines would only probably be misleading. This, we 
are assured, is at least true of work at Hyde Park, where, 
judging from the examples on hand at the period of our 
visit, the management would apparently not grudge to 
spend twelve months, in place of twelve weeks, on single 
engines, provided it was paid for such protracted atten- 
tion. This should certainly be borne in mind when com- 
parisons are made as to the number of engines turned 
out by works in this country and that by works in the 
States or elsewhere. 

At the end of September in each of the past five years 
the official returns as to men employed in Hyde Park and 
other private British firms were as follows :— 


1896. 1897, 1898, 1889, 1900, 

Neilson, Reid, and Co., 
Glasgow ... ..._... 2,360 ... 2,690 ... 2,937 ... 3,275 ... 3,331 

Dubs and Co., Glas- 
vor, 1008 .... 2008 ... 1,981 ... 2.017 ... 2188 
Beyer, Peacock, and 
Co., Limited, Man- 
chester... ... ... 1,727 ... 1,756 . 


Co., Limited, Glas- 


.. 1,792 ... 1,863 ... 2,063 


Kitson and Co., 


Vulcan Foundry, Limi- 
ted, Newton-le-Wil- 
Robt. Stephenson and 
Co., Limited, New- Xd 
castle-upon-Tyne ... 586... 885... 713... 820... 622 
Nasmyth, Wilson, and 
Co., Limited, Patri- 


Manning, Wardle, and 
Co 


Leeds 
unslet Engine Co. 


450... 443... 835... 500... 472 
870... 483... 517... 526... 509 
245... 271... 270... 800... 314 


“10,910 11,856 12,181 18,363 13,574 


At the present time the number of workmen em- 
ployed reaches 3500, and a few particulars as to the 
method of time-checking, &c., of this vast army of 


operatives may not be amiss. Each workman, on 
entering the service, is known by a number, and his 
entrances to the works are noted by the gate-keeper 
putting a chalk mark across the particular number 
which he calls through the window. The numbers are 
erigraved on slates, each hundred occupying three lines, 
with the index number at the left-hand side. Until 
recently the men entered by two gates, one in Ayr. 
street and one in Flemington-street, with two recorders 
at each. The entrance in Flemington-street is now 
closed, and the numbers are taken by four men occupy- 
ing movable offices, which are drawn across the gate. 
way at meal times. F'rom these offices the men also 
receive the tin boxes containing their pay on alternate 
Saturdays, and so effective is this method that ten 
minutes suffice to pay upwards of 3000 men. 

The piecework system of wage earning is in force in 
many branches of the work in Hyde Park, in all depart. 


d| ments; indeed, where it can conveniently and equitably 


be applied. This in itself is an assurance to the manage- 
ment of fairly expeditious and steady industry. As is 
only just and natural, nevertheless a watchful surveil- 
lence is evercised on the workmen as respects their 
regularity and steadiness. It is fortunately, however, of 
rare occurrence that the Hyde Park management have 
seriously to diminish their forces. An instance of the 
system observed in taking account of the workmen’s 
time where the temptation to loiter is strong, and the 
detection of it difficult, as a rule, is found in the regula. 
tions for the use of latrines and similar conveniences. Al] 
such accommodation is provided at one place, and an 
attendant and time-checker is an important factor in the 
regulation of this department. 

Here it may be stated that the foremen and under- 
foremen in all departments, not only receive their stated 
salary, but also benefit from a system of bonus-earning 
or profit-sharing based on the tonnage output and propor- 
tionate to their respective salaries; such bonus being 
handed to them at the half-yearly holiday periods— 
Christmastide and the Glasgow Fair. 

While the Hyde Park Works are owned and adminis- 
tered by the sons of the late Mr. James Reid, the prac- 
tical control of the huge concern in no small degree 
devolves on the managing staff so well organised prior to 
Mr. Reid's decease ; the principal members of which indeed 
have been associated with the works from a time coincident 
with, if not prior to Mr. Reid’s joining the concern. The 
chief of the designing and drawing department is Mr. 
Edward Snowball, who became associated with the Hyde 
Park concern a few years after its transference to Spring- 
burn in 1860, and though now ably assisted by younger 
lieutenants, still keeps firm hold of the manifold responsi- 
bilities of his position. The general working management 
is in the capable hands of Messrs. Thomas McGregor and 
Alexander Mitchell, both of whom very early in the his- 
tory of the concern became hands in the shops, and have 
for many years occupied their present highly responsible 
positions, Mr. Mitchell baving control more particularly 
of the producing as distinguished from the finishing and 
erecting branches. Under these principal heads there are 
—it almost goes without saying, considering the magni- 
tude of the works—a number of assistant and departinent 
managers, all having well-defined duties to discharge. 

With regard to expeditious output at Hyde Park, it 
may be noted that an order for twelve tank engines was 
received from the Nippon Railway in Japan, involving 
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entirely new drawings and patterns, to be delivered com: 
plete all within 139 days under the extraordinary penalty 
of £100 per engine per week, but the whole of the engines 
were passed in steam within 84 days from receipt of 
order. These engines weighed 31} tons when empty, or 
nearly 40 tons in working order. An order was booked 
late in December for five heavy tank engines, weighing 
45 tons empty, or close upon 60 tons in working order. 
The whole of these where shipped in 126 days, including 
the new year holidays. Last year orders from the War- 
office for South Africa were booked for thirty-one engines 
at various times from April 6th to May 24th, and the last 
was steamed on December 6th. - Twenty-five of these 
were tender engines, each engine and tender weighing 
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empty 593 tons, or 803 tons loaded, the rest tank engines 
weighing each 87} tons empty, or 52} tons loaded. 


DINING AND ENTERTAINMENT HALL, 


Attached to the works and intended primarily for the 
use of the employés in connection with their meals, but 
at the same time available and highly suitable for many 
other purposes, such as social entertainments of different 
sorts, is a large hall with spacious side and cloak rooms. 
With entrances from the works as well as from the out- 
side street, the main hall, which has seating accommoda- 
tion for about 1200 people, is 80ft. by 60ft., and is spanned 
by an arched iron roof. A gallery extends along three 
sides of the building, the fourth side being occupied by a 
spacious removable platform, 30ft. long by 14ft. deep, 
placed in an arched alcove, thus avoiding any necessity 
for encroaching on the floor space. The gallery is also 
carried on cantilever viaducts, and as columns are thus 
dispensed with the whole floor space is available for use. 
The value of these arrangements may better be appreciated 
when it is stated that one of the minor objects for which 
the hall was designed was its use as a drill hall. During 
the day excellent light is obtained through the glass roof 
—evidence of which is afforded by our view of the interior, 
Fig. 32, on page 540—and for evening use both gas and 
elecric light installations are provided. Adjoining the 
hall are spacious kitchens, fitted with all modern require- 
ments for cooking for a large number of men; and there 
are in addition hy aa lavatory and cloak-room accom- 
modation, besides three side rooms, the largest of which 
is 48ft. by 17ft. A caretaker’s house completes the internal 
accommodation. The exterior of the building has a 
castellated facade of red brick with white sandstone. The 
buildings were designed by the works’ staff, and reflect 
credit for their completeness. This feature in the 
amenities of Hyde Park Works, from the point of view of 
the social well-being of the workmen, is one which all 
sections appreciate. 


THE WOODFORD AND ILFORD RAILWAY. 


Tis useful local line, authorised by the Great Eastern Railway 
(General Powers) Act of 1897, is now making rapid progress 
towards completion. Intended to develop a new district 
which, in spite of total absence of railway accommodation, 
had steadily increased in. population, it will open up the 
beautiful residential neighbourhodd of Chigwell, and also 
afford a convenient route for the crowded inhabitants of 
Romford and Ilford to get.to. Epping Forest. Hitherto it 
has been n for dwellers on the Loughton and Epping 
line to go round by Stratford to reach stations on the Col- 
chester main line, at considerable expense of time and money, 
but with the increased population along both routes this has 
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been felt as a grievance. From the railway company’s point 
of view the relief to traffic at Stratford will also be an 
advantage worth having. 

The new connecting link in question begins between the 
Woodford and Buckhurst Hill stations of the Epping and 
Ongar branch, at a point about nine miles five furlongs from 
Liverpool-street. The junction will be in a cutting where no 
connection yet exists, but a few yards off the works com- 
mence, and a heavy embankment is being carried out to cross 
the valley of the Roding. A short break, yet to be filled up, 
brings the line to the river Roding, ordinarily a small enough 
stream, but liable to floods at times. A viaduct of three 
arches, faced with blue brick, of about 30ft. span, crosses 
this, only the middle arch being over the normal bed of the 
stream. The centres of these arches were still up at the date 
of our visit. A temporary bridge of wood, south of the via- 
duct, carries a rough single line of rails across the river. 
This, in fact, extends throughout the works from end to end. 
From a little further on, the embankment is all tipped as far 
as the site of the Chigwell Station, about 14 miles from 
the junction near Woodford. Near Chigwell is a shed for 
some of the engines, water being provided there and at two 
points at the bottom of the long bank. At Chigwell the line 
goes under the main London and Ongar high road, the bridge 
floor is of six girders with jack arches, and is finished all but 
the parapets. Meanwhile the road is diverted. A large 
space succeeding is to be the site of the station, but so much 
earth has still to be got out that the buildings have not yet 
been begun. There will be a bridge over it at the further end 
also, carring Hainault-road. The foundations for this are 
being put in, a wooden bridge carrying the road traffic. On 
this piece of work, east of Hainault-road, two steam navyvies 
are at work. The cutting, which is in the upper London clay, 
soon leads up to a short tunnel through the shoulder of a hill. 
Two shafts have been sunk, the pit heads at the top showing 
from a long way off and giving the impression that coal has 
been discovered, to those who are ignorant of their significance. 
The tunnel is being lined, of course, with brickwork. 

At this point the direction of the line, which has been 
eastwards, begins to curve round tothe south. The character 
of the country suddenly alters from an exceedingly pretty, 
wooded and hilly champaign, to the bare, almost treeless, 
level known as Hainault Forest. From the top of the hill 
by the tunnel shafts, beautiful views across the Roding Valley 
to Epping Forest on the one side, and over the great levels 
stretching away to Romford and the Thames on the other, 
may be had. Coming out of the tunnel, the line goes under 
Manor-road, a little below Mount Pleasant. Here the bridge 
is about finished, the flooring having just been asphalted ; 
the usual temporary divergence of the main road is to the 
south. Another station site is being prepared at this place, 
in a shallow cutting. The point is convenient for the large 
village of Chigwell-row, the centre of which is distant about 
a mile. Another embankment now, succeeds to the hilly 
Chigwell section, running out over Hainault Forest for a 
couple of miles in a straight line. Two stations are being 
built on this embankment, at about five and*nine furlongs 
from Manor-road. They are at roads which cross the Forest 
from east to west, but have no population near them, and 
seem to be intended rather for prospective than present 
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needs. In both cases the platforms rest upon blue-brick 
viaducts, the railway running on the bank between them. 
Except a short gap between the two stations, this section is 
practically finished. The girder bridges over the roads 
adjacent to them are by E. C. and J. Keay, Limited, 
of Darlaston. 

The bank ends near Barking Side, where an overbridge with 
long sloping approaches runs from the corner of Tanner'’s-row 
by the church. A station here is partly constructed, the 
platform walls and those of the offices to just above ground 
level being in. This station will be of as much utility as the 
last two will, apparently, be of little. The overbridge is not 
yet open to the public, the temporary line of rails used in 
tipping the slopes being still down. From Barking Side the 
line runs into a short gravelly cutting, much of which is 
still unexecuted, at the back of a hamlet called, from its 
principal hostelry, The Horns. A temporary overhead foot 
bridge and the wing walls for the permanent structure are 
completed, and the foundations of a road bridge are being 
proceeded with. A steam crane for getting up the spoil, and 
pumping plant for ridding them of water, are laid down here ; 
another navvy or excavator lies a little further on. About 
half a mile further Hatch-lane is reached, on the north side 
of which a station yard of ample size is partly excavated. It 
will serve Ley-street, where a large number of working- 
class houses has sprung up of late years. The line 
goes under the road. Yet another steam navvy, advanc- 
ing from Ilford way, is here, close up to where the 
road will require a bridge. An hotel is to be built, the 
plot of ground for it being already boarded off. A bit of 
rough common comes after Hatch-lane, the line running in 
a shallow cutting of gravelly soil, with brick earth below. 
Approaching the Colchester line of the Great Eastern, a 
double curve begins at Vicarage-lane, the left-hand branch 
leading to Seven Kings Station, and the right-hand one 
through Cauliflower brickfields to Ilford carriage sidings 
junction, where it joins the main line, five or six furlongs 
east of Ilford station. At Vicarage-lane an over-bridge for 
the road will be necessary, the spoil for which is already 
tipped, whilst a temporary wooden bridge, just made, will 
be brought into use, and the level crossing discontinued very 
shortly. In the triangle of lines between the two curves and 
the Great Eastern main line is another engine-shed and a 
quantity of plant for use in the construction of the new 
work, The length of the easternmost of these curves, which 
is termed “ Railway No. 2” in the Act, is about 400 yards, 
that of the western one being included in the total length of 
the Woodford and Ilford Railway, which is 5 miles 7 furlorgs 
and7 chains. The contractor for the whole is Mr. C. J. Wills, 
of Manchester and London. Amongst other engines of the 
large plant employed we noticed the six-coupled saddle-tanks 
Stockport, Milford, Heatley, Ribble, and Gertrude, and the 
four-wheelers Kaffir and Lord Mayor, the last three named 
having outside cylinders. The temporary road laid through- 
out the works is as strong as many permanent lines were not 
so many years ago, consisting of old permianent-way materials, 
with bull-head steel rails fished at the joints, and chairs of 
large size. Very steep inclines exist on it here and there, 
but the gradients of the finished line will not be exceptionally 
severe, 
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New Tables for the Complete Solution of Ganguillet and 
Kutter’s Formula for the Flow of Liquid in Open Chan- 
nels, Pipes, Sewers, and Conduits. By Colonel E. C. 8S. 
Moore,-R.E., M.S.I. - Published by B. T. Batsford. 1901. 
Thirty tables and one diagram. Price 15s. 


Tue devotion of the professional part of the human 
engineering race to formula and long rows of figures is 
a profoundly mysterious and pathetic psychological 
phenomenon. The longer one ponders it, the more 
deeply is one convinced that there are certain funda- 
mental ingredients in human nature that remain un- 
changed throughout the wons. One of these is the 
imperative need of the human mind to worship what it 
does not understand, and what it has no use for. 
For many a long century stocks and stones satisfied 
this mental necessity in the elementary form 
which it took in the babyhood of mankind. The 
stocks and stones were hewn and chipped into very 
angular and ragged shapes, and were worshipped with 
more and more blind and abject reverence the uglier and 
bonier they grew. They grew very ugly and very bony 
indeed, and men who mingled piety with a far-sighted and 
calculating prudence found it profitable to imitate them 
in personal angularity by reducing their bodily frames 
to emaciated skeletons. These men justified and sup- 
ported this bony existence by help of astrological and 
other runic complex calculations which pretended to 
wrest secrets from the heart of Nature, but which were 
based upon not a shadow of a trace of a relation with the 
true living nerve and muscle of Nature’s physiology. 
When at last they were found out, men could not worship 
them any longer, and had to search for more modern 
stocks and stones. China led the way in giving up the 
em ciation business, for which it had gone in heavily in 
its earlier history, but to this day it maintains the runic 
astrology as a strong political and social foree. European 
nations in the past century found it necessary 
to invent new forms of meaningless and therefore 
mysterious numbered diagrams. The latest und most 
improved, up-to-date, and go-ahead fetish is the 
most subtle and most powerful of all the generations of 
all the fetishes. He is the Algebraic Formula and the 
Seven-Place Decimal. Everybody has implicit faith in 
the Algebraic Formula, because nobody understands him. 
Not being able to trip him, or to cut him up, or to tear 
him in pieces, they stand in fear and awesome trembling 
before him, and let him haye his way. He rules in all 
the designing offices without question or hindrance, and 
poor Natare, asking for only a little attention and con- 
sideration, slinks away unheeded. And when he blossoms 
out and matures in the fruit of Seven-Place Decimals, 
men bow down in reverence before him and subscribe 
share capital, and ask only for a moderate percentage of 
their capital to be repaid to them in dividends. Most 
men are modest, and take care to leave him alone. 

It is touching to observe the pious attitude of the pro- 
fessional engineer in his behaviour towards the Seven- 
Place Decimal. The first rite to be performed is, of 
course, to pay his guinea for his fifteen millions of 
printed figures which are to help him to tell the Public 
Works Committec whether the new sewer is to be 3ft. or 
3h{t. in diameter. The payment of the guinea produces 
a glow of holy satisfaction and content. Then, if there 
be no pressing call at the telephone, he turns over the 
pages of the tables in awe-stricken dreamy admiration of 
the endless maze of S.P.D.’s rising tier upon tier in giddy 
columns de profundis ad astra, and stretching left and 
right from — co to +co. Somehow they always seem 
to average in O, but this is only the effect of the daze 
upon the eyesight. The third rite to be performed is quiet 
contemplation of the shelves and pious consideration of in 
which place they—it, he, the fetish, the S.P.D.—would 
look best. The place is chosen, and the Tables are laid 
up in it. They lie there. They are taken down once 
every two years, to see that the S.P.D.—Spiritus Pon- 
tificus Divinus—is still there all right in his pristine 
glory and magnificence, and has not shrivelled into any 
semblance of common sense; also in order to wipe the 
dust off. From his quiet resting place upon the shelves, 
the Spirit is breathed throughout the office, and pervades 
the minds of engineers, without noise or effort, with 
potent inactivity. It is enough that he is there; he 
penetrates without pushing; he dominates without 
energy or the possibility of a germ of energy arising 
within him. 

Colonel Moore’s newly-published tables for liquid flow 
in pipes, et cetera, are deduced from Kutter’s is athens 
formula for the velocity of flow, which contains three con- 
stants besides a variable coefficient measuring the rough- 
ness of the surface of the channel. The constants are 
derived from experiment. On pages 214 to 215 Colonel 
Moore gives in three tables very useful figures, showing 
examples of the roughness coefficient obtained in different 
circumstances. This coefficient varies through consider- 
able ranges, even when the conditions are apparently not 
much changed. A large collection of examples of this 
variation are to be found in Hamilton Smith’s classical 
memoir. Slight alterations of condition that cannot 
be measured, and which cannot in their nature be main- 
tained uniform from day to day, exercise material in- 
fluence on the flow. Ganguillet and Kutter adopted three 
constants which made their formula fit in with such 
experiments as well as might be. Translated into terms 
of English feet and seconds, Colonel Moore gives these 
three figures as 41°6604676, 1°8113250, and 00028075. 
If he had left out the last six figures from the first of 
these, five from the second, and two from the third, he 
would have obtained the same degree of substantial 
accuracy. Indeed, the third has such small influence 
upon the practical issue of the calculation that he might 
quite well write -003 for it. 

Assuming that one should adhere strictly to Kutter’s 
formula, Colonel Moore’s method of using it is very 
good. In its original shape the formula makes the 


velocity equal a function in which there appear 18 sym- 


bolic factors. This is too many for practically useful 
rapidity of calculation. Hence the numerous tables 
published to facilitate the application of this formula. 
Besides, astrologically, 18 is an unlucky number, likely to 
lead to arithmetical break-downs such as sometimes 
result in a calculated diameter of }jin. in place of 2}ft. 
Colonel Moore, therefore, reduces it to the more seductive 
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Here each of the two factors N and D involve both the 
gradient of the channel and its roughness coefficient. In 
all practical problems one can find out the gradient to be 
used with fair accuracy, and one may also guess the 
roughness coefficient to within, say, 50, or at least 80 per 
cent. of what will turn out to be, for a time at any rate, 
the truth. Hence, if you have tabulated a large number 
of values of N and D co-ordinated with measures of slope 
and of roughness, you can find suitable values of N 
and D to insert in the above formula, which then gives 
a comparatively easy calculation to find the velocity v for 
any given size of channel as measured by R, its mean 
hydraulic depth. The major part of Colonel Moore’s book 
is filled with this tabulation of N and D for various slopes 
and various roughnesses. This tabulation occupies 165 
out of the 230 pages of the book. The size of section 
being given, the hourly discharge can be directly and 
simply calculated from the velocity. Most engineers, 
however, grudge even this small amount of calculation, 
and most of the other published tables are founded on 
another shape of formula, such as permits, by dint of 
neglecting variations of roughness, the tabulation of both 
velocity and discharge for all likely sizes and inclinations. 

Moreover, the above formula, although simple enough 
to use in the above way when the size is known, is of no 
direct use when the hourly cubic discharge is given along 
with slope and roughness, and when from these it is 
desired to find the suitable size. Converted into the 
form adapted to the solution of this more frequently 
recurring practical problem, it becomes an equation of 
the sixth degree, that is,one such as only a few hydraulic 
engineers are prepared to make use of. Thus with the 
help of Moore’s tables, this problem of finding a suitable 
size can only be solved by the process of making trials of 
various guessed sizes, and finding by the above calcula- 
tions whether they give moreor less discharge than is 
needed. . 

The other tables referred to above which tabulate 
directly the discharge, can be used to find by simple 
inspection either the discharge with given slope and size 
or, conversely, the size needed for given slope and dis- 
charge. 

The author in his introduction gives five examples of 
the use of the tables. "very one of these is a ealcula- 
tion of velocity and cubic discharge from given sizes. 
As regards minuteness of result these examples are 
rather more than satisfactory. Brought together, the 
results are as follows :— 


Velocity. Discharge. 
Feet per oaend. Cub. ft. per second. 
(1) .. 3°5583 eee 42°699 
(2) 5° 02087 ... 126°1884 
(3) 1°3369 060998 
(4) 3°6216 98°1524 
(5) 5°0177 ... 126°194 


It is most consoling, and makes one feel sure that the 
British Empire will not go to the dogs so long as we can 
do this sort of thing, to know that we can find out to the 
one-millionth part of a cubic foot per second how much 
liquid is flowing through our sewer. Examples (2) and 
(5) are from the same data obtained by different methods, 
the last reading the coefficients from a graphic diagram. 

The discharge is calculated from the velocity by multi- 
plying by the given section, and it is curious to note that 
the two discharges (2) and (5) differ only by one-tenth of 
the ratio in which the calculated velocities differ; and 
still more curious to observe that while velocity (2) is 
greater than (5), discharge (2) is less than (5). Into such 
incoherence does the 8.P.D. lure the devotee. 

In the tables the factor D is calculated to eight figures, 
and the factor N sometimes to six, generally to five, and 
sometimes to four. For the sake of regularity and 
simplicity, we think it would have been better to keep 
throughout to three figures for both Nand D. N is the 
more influential of the two in the result of the calcula- 
tion, and there is no reason why D should be more 
minutely tabulated than N. 

A very strange defect in the tables is the irregular 
progression of the values of the roughness coefficient 
chosen for the succession of tables. This irregularity 
makes interpolation between the given figures extremely 
awkward and difficult. 

The gradient is given by the reciprocal of the sine of 
the inclination. This also is made to progress in a 
strangely erratic fashion in the higher sections of the 
table. The steps in one part are by 5 and 10; in another 
part steps of 8, 4, 6, and 2 are mixed up in the same 
page in an incomprehensible manner. At the end of the 
the of steps means a 

ient of ;4,in. per mile, or ;z},,in. per chain, so that 
accurate and really careful FR is needed to make 
full use of these tables. 

The gradient starts with a slope of 1 to 1. This is cer- 
tainly steep for hydraulic work, but small pipes are runat all 
manner of inclinations to the vertical, and if the tables are 
intended to helpin such work, they should have started with 
a still steeper gradient than 1 to 1. The gradient is 
carried out to 21,120 to 1. Why the tables stop at this 
particular point is not explained. Perhaps the printer’s 
fonte of type became exhausted; we feel sure that the 
finish at a slope of 1ft. in four miles was not due to 
collapse or exhaustion of the indefatigable calculator. If 
he had stopped half-way back at, say, 3000 to 1, we should 
have thought he would in that respect have satisfied all 
reasonable requirements. It is hardly necessary to 
mention that even the largest and slowest rivers have a 
fall much greater than }ft. per mile, and that such 


hydraulic slopes exist only in lakes and similar broad and 
quiet expanses of water. 

Moreover, the gradients following page by page, com. 
mence and finish the pages in no systematic manner 
helping the easy finding of the place desired. We have 
such endings as 14,960, 7280, 4600, 2700, &e. This ig 
certainly a feature of the arrangement. 

The tables, however, are beautifully printed in 
the clearest and most readable type, and on excellent 
paper. In this respect the publishers deserve the highest 
credit and the most ungrudging praise. Various other 
tables follow the main one above discussed. These for 
the most part facilitate the finding of the area and mean 
hydraulic depth of sections of various shapes and sizes, 


SHORT NOTICES. 


Commercial French. In two parts. By W. Mansfield Poole, 
M.A., and Michel Becker. Part I. London: John Murray. 190], 
Price 2s, 6d.—A small hand-book intended for learners, say, from 
the age of fourteen to sixteen, who have been already grounded in 
the elements of the French language. At the normal rate of 
teaching it is proposed that the course contained in the book should 
spread over from two to two and a-half years. The present volume 
is the first of a series of two, It is hoped that the second part will 
be published later on in the year. The general idea is to take the 
student through a series of short abstracts in French, chosen for 
the usefulness of the words and phrases they contain. In addition 
there are intermingled with these phrases a number of sample 
business letters. By studying all these the student is gradually 
familiarised with a large number of words, and with the proper 
form of French business letters. Attached to each abstract and 
to each letter are a list of questions based on what immediately 
precedes it, and finally there is also attached a few grammatical 
exercises. The whole is written in French, and should prove of 
value to teachers and students alike, and will no doubt be of 
service to those intending to study French with a view to utilising 
it in commerce. 

The ** Royal” Road Book of England, A guide to the main 
routes the country. With 300contour plans. London: 
Gall and Inglis. Price 1s. net.—A most useful little book. The 
contour plans are small, but each one gives an excellent idea of the 
ground likely to be met with on over 200 separate routes. Those 
journeys which have no map are adequately described. Each 
map has, in addition to the contour, the names of the places passed 
through and the distance in miles, An index at the end contains 
all the names in the book. . A lamp-lighting table is given 
which, in connection with a special map, tells at once the time for 
lighting up at any given place. The book also contains other use- 
ful information. 


The Motor Engineers’ and Electrical Workers’ Hand-book, Pub- 
lished by William Lintern, West Park, Ohio. London: E. and F, 
N. Spon, Limited. 1901. Price 2s, net.—This book, which has 
evidently been designed for putting in the breast pocket, being 7in. 
by 3hin. by ,,in. thick, contains an immense amount of information 
likely to be of use to men in charge or having work in connection 
with electric trams or railways, There are in all twelve chapters. 
These deal with elementary principles, magnetism and electro- 
magnetic induction, circuits, dynamos and their working, motors 
and tests, electric motor-cars and apparatus, controllers, &c., the 
whole being contained in some 150 pages. re is a number of 
illustrations, 

Conduit Wiring and Erection, with special reference to the Simplex 
System of Steel Condwits. By L. M. Waterhouse, Jondon: 
Rentel] and Co. 1901. Price 2s,—This small book contains a com- 

lete description of this system of wiring, the whole installation 

ing illustrated with, for the most part, excellent engravings, A 
series of tables are given, which show the maximum number and size 
of conductors which can be threaded through Simplex conduits ; 
the capacity of stranded conductors, the comparison of wire gauges, 
and particulars of Simplex conduits, Those contemplating wiring 
premises on this system will find in this book all the information 
they may require. 

Iand Area Tables. By Wm. Codd. London: E, and F. N. 
Spon, Limited. 1901. Price 3s. 6d.—There are in all nine tables, 
mounted on a linen sheet some l4in. square, Three of them are 
conversion tables, and the others serve to find the acreage repre- 
sented by areas on maps drawn to various scales, The form is 
convenient, and the tables are clearly printed. The tables fold up 
into a board cover. 


BOOKS RECEIVED. 
Sell's Dictionary of the World’s Press and Advertisers’ Reference 
~~ 1901. By Henry Sell. London: 167, Fleet-street. Price 
s. 6d. 


Moteurs Synchrones a Courants Alternatifs. Par André Blondel. 
Paris: Gauthier-Villars ; Masson et Cie. Price 2 francs 50 cents 


and 3 francs, 
Society of Ragines. Transactions for 1900 and General Index, 
1857 to 1900. Edited by Perry F. Nursey, secretary. London: 


E. and F. N, Spon, Limited. 1901. 

Progress of British Newspapers in the Nineteenth Century. 
Illustrated. Supplement to Sell’s “Dictionary of the World's 
Press,” 1901. London: Simpkin, Marshall, Hamilton, Kent, and 
Co., Limited. 

Electric Lighting: A Practical Exposition of the Art for the 


Use of Engineers, Students, de. Volume I1,: Distributing 
System and Lamps. By Francis B. Crocker. London: E. and 
F, N. Spon, Limited. 1901. Price 12s, 6d. 


City and Guilds of London Institute. Programme of Techno- 
logical Examinations, including regulations for the registration and 
inspection of classes in technology and manual training. Session 
1901-1902, London: Whittaker and Co. Price 9d. net. 

How to Avoid Payment of Deht. Intended to Show that it is 
Possible to Avoid Payment of One's Debts, and the Need for Legis- 
lation on the Subject. By a Solicitor. London: Simpkin, Mar- 
shall, Hamilton, Kent, and Co., Limited. 1901. Price 2s, 

The Elements of Machine Design, Part I.: General Principles, 
Fastenings, and Transmissive Machinery, By W. Cawthorne 


Unwin, F.R.S. New edition, revised and enlarged. LHighteenth 
ag "gen London: Longmans, Green, and Co, 1901. Price 
8. 


Public Water te “EY uirements, Resources, and the Con- 
struction of Works. By F. E. Tarneaure and H, L, Russell, With 
a chapter on Pumping Machinery, by D, W. Mead. First edition. 
First thousand. New York: John Wiley and Sons, London: 
Chapman and Hall, Limited. 1901. Price 21s, 

Excerpt Minutes of Proceedings of the Institution of Civil 


Vol. cxliii, Session 1900-1. Part I. Edited by 
J. H. T. D.Se., secretary. Airy on geodesy, Body on 
the drainage of the Valley of Mexico, Bolton on the high office- 


buildings of New York. Cardew on the telautograph. Harriott 
on the Balram Dass Waterworks, Raipur, Central Provinces, 
India, Guttmann on machinery for the manufacture of smokeless 
powder, Hobson and Wragge on the metropolitan terminus of the 
Great Central Railway. Prentice on flow gauge for fire hydrants. 
Rawson and Broome on a stiffened suspension bridge on a steep 
incline at the Westport-Cardiff Coal Company’s Mine, New Zea- 
land. Shield on the height of waves at Peterhead, N.B. Wark 
on the use and durability of wrought iron pipes. Also abstracts of 
oe in scientific transactions and periodicals, London: 
- _— by the Institution, Great George-street, Westminster. 
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THE HYDE PARK LOCOMOTIVE WORKS, GLASGOW 


(For description see page 525) 
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CAST IRON PIPE IN THE UNITED STATES. 
(By our Special Commissioner.) 
No, VIII, 

ContinuING the description of the process of moulding 
the pipe we come now to the bead ring forming the 
bead on the spigot end of the pipe. It is formed 
from a semi-fluid “mud,” made strong by an admix- 
ture of clay and wheat flour, while an iron ring is em- 
bedded in it to give it strength to prevent fracture 
when the molten metal is poured. This bead ring centres 
the upper end of the core in the mould. In its inner 
edge, facing the core, are formed six to twelve semi- 
circular notches, forming the gates through which the 
metal poured into the runner flows into the mould. 
Another similar notch, protected from the molten metal, 
forms the riser for the escape of air and gas as the iron 
fills the mould. The ring is baked in an oven, and is 
sometimes called the cake ring. The base ring, socket 
ring, and bead ring are made in separate parts of the 
foundry, independent of the manufacture of the core and 


mould, but the work is carried on systematically, so that | 


the cores and rings will all be ready as soon as the moulds 
are dry. Each partis given a facing of lamp-black, and 
they are dried in separate ovens. 

For forming the bead space in the moulds of pipe cast 
with the bell at the top of the flask, a special machine 


has been devised by Mr. James Thomson, and used for | 
some five years by the Gartshore-Thomson Pipe and | 


Foundry Company, of Canada. This is shown in Fig. 23, 
in which a is the pouring stool, and b the sand. The 
device is attached to the bottom of the pattern, and con- 


sists of two “ slickers ’’ or adjustable lugs c, hinged to a | 
They are | 
hinged so as to hang normally within the diameter of the | 
Their outer edges are formed to the contour of | 


disc d, having a gear cut on the inside face. 


attern. 
fhe heal. When the pattern is lowered into the flask by 
means of the rod e, the two lugs catch on the top surface 
of the pouring stool a, and are forced outward as the 
pattern drops still further to its seat in the conical pocket 
of the stool, in which the base y of the pattern fits. 
Sand is then rammed into the mould in the usual way, as 
at b. The bottom piece of the pattern, or disc d, carry- 
ing the lugs, is then revolved by a pinion h on a rod f, 
which extends up through the pattern, being journalled 
in the top, and carrying a crank handle g. The revo- 
lution of the projecting lugs compresses the sand and 
forms the space of the bead. As the pattern is with- 
drawn the lugs fall inward by their own weight, so as to 
be clear of the mould. 

One of the most important features of the design of a 
pipe foundry is the crane equipment, which will readily 


types of such cranes built by the Morgan ee 
Company, of Alliance, U.S.A. Fig. 24 is a genera 
cross section of the foundry of the Cincinnati and New- | 
port Iron and Pipe Company—now absorbed by the 
* pipe trust.” This shows a 10-ton travelling crane at 
the side, and two 80-ton hydraulic jib cranes serving the 
pit. These latter are of peculiar construction, having 


Fig. 23—PIPE BEADING MACHINE 


| horizontal plate girder frames or arms, with heavy struts 
| and tie bars to the post. The carriage or trolley on the 
plate girder has a travel of 20ft., and is operated by the 
piston-rod of a hydraulic cylinder mounted} horizontally 


|upon the girder. All the operations are controlled by 


It is fitted with hydraulic motors for revolving the crane 
post. 

In Fig. 26, page 585,is shown a double-power hydraulic 
crane of 5 and 10 tons capacity, built for the Addyston Pipe 
and Steel Company—now also absorbed by the “ trust.” 
The column, arm, and strut are of built-up and riveted 
members. The carriage—instead of being operated 
directly by a hydraulic cylinder, as in the crane previously 
described—is operated by chains led to inverted hydraulic 
cylinders attached to the crane post. The hoisting chains 
are operated in the same way by a third hydraulic cylinder 
at the base of the column. The crane has a turntable 
base, with annular rack, and is revolved by hydraulic 
motors. The height of lift is 18ft., and the carriage has 
a travel or racking movement of 20}ft. Similar cranes of 
six tons capacity have been built for this same foundry. 

When the moulds are ready in the casting pit, the 
cupola is tapped and the molten iron run into Jadles 
holding from three to six tons of metal. If the iron is so 
hot as to be likely to injure the mould, the temperature 
may be lowered by the addition of a little scrap or broken 
pig iron. The dross or slag is skimmed off, and a handful 
of sand thrown on the metal near the spout of the ladle 
to keep back any fresh dross. The ladle is handled by a 
crane, and the man in charge of the pouring—who tilts 
the ladle by a hand wheel and worm gear—must keep 
the runner filled so as to prevent any impurities floating 
on the iron from passing down through the gates into the 
mould, and so perhaps spoiling the pipe. At the same 
time he must not let the iron overflow the runner and go 
to waste. The gases generated in the sand escape through 
holes and vents in flask and core bar, while the gas and 
air in the mould, which are displaced by the iron, escape 
through the risers at the top. 

In certain cases the mould is “bottom poured” by a 
main gate about l4in. diameter, leading down through 
the mould to an opening into the socket or bell. This 
lessens the chances of injury to the socket ring, and 
when this ring has been covered the main gate is closed, 
and the rest of the metal poured in the usual way. It is 
said that in the interval between the bottom pouring and 
the top pouring the metal in the bell may take a partial 
set or askin may form on its surface ; in either of which 
cases a “cold sheet” or seam may result. The specifi- 
cations of the city of Cincinnati require this method to 
be adopted in casting pipes of 30in. diameter and over. 
Its use is quite exceptional, however, and the most 
general practice is to do all the pouring from the top. 

When the iron has set, but is still red, and sometimes 
at a cherry red heat, the core is withdrawn from the 
mould by a crane, stripping the bar from the hay and 
sand, the hay blazing up in flames as soon as the air gets 
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Fig. 24—PIPE FOUNDRY AND HYDRAULIC JIB CRANES 


be understood when we take into consideration the 
amount of handling required for the flasks, moulds, 
patente, cores, ladles, and pipes, &c. The use of travel- 
ing and jib cranes has already been referred to, and 
re of both systems have been given. The Wellman- 
eaver electric jib crane has also been illustrated in con- 
nection with the description of the Addyston plant in 
an earlier part of this article. 

In a number of pipe foundries, however, hydraulic 
cranes are used, and drawings are here given of different 


means of levers arranged at the base of the revolving 
crane post. The clear inside width of the building is 
90ft., and the height from the floor to the horizontal boom 
of the roof truss is 82ft. The hydtsalic cranes have jibs 
80ft. Gin. long from centre of column, while the travelling 
crane has a longitudinal travel of 98ft., and a transverse 
travel of 7ft. 8in. for the hoisting trolley. In Fig. 25 are 

iven other drawings of a somewhat similar crane built 
for the same foundry. This is of 80 tons capacity, with 
a lift of 16ft., and a travel of 20ft. for the hoisting carriage: 


access to it. If large pipes are left too long, the coni+ 
traction of the pipe may grip the core so tightly that it 
cannot be removed, and the pipe must then be broken 
up, or the hay must be slowly cut out with a long knife. 
With large pipes the core is usually withdrawn as soon as 
the hay rope is burned. The flask is allowed to remain 
in the pit until the pipe is black, sometimes standing in 
the pit all night. Itis then lifted out and swung over a 
pair of skids. The clamps are knocked off, allowing the 
flask to open, the pipe dropping upon the skids, while the 
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sand falls through into the pit below. The pipe is rolled 
outside of the foundry on a skidway or runway, and the 
flask, after being cleaned of ‘sand, is ready for use again. 
In many cases the pipe is taken out while still at a dull- 
red heat, but this is probably the cause of many cracked 
and defective pipes, particularly in the smaller sizes, and 
especially with shells of unequal thickness, a condition 
which does occur occasionally, in spite of the most careful 
work. Pipe made in cold weather especially should be 
left in the pit until the red colour has disappeared, as 
internal strains may be set up by too rapid or unequal 
cooling due to exposure. 


The pipe has now to be cleaned, the socket ring taken 
out, the adhering clay of the core removed with long rods 


(52'0" from flor roof chird 


The finished pipes after being cleaned are examined 
for defects, and pipe to be used for water mains is dipped 
in a tar or composition bath. Pipe for gas mains is left 
uncoated. The pipes are then sent to the testing de- 
partment, where each one is tested by hydraulic pressure 
of about 300 Ib. per square inch, being struck a few 
sharp blows with a hammer weighing 1} ]b. to 3 lb. while 
under test. Complete records are kept of each pipe, and 
a daily report is made of the weight of good pipe and 
defective pipe produced, with the percentage of loss. 
An inquiry is made as to the causes of failure, andin case 
of defective moulding the work is reported against the 
pit which turned it out. At some works a proportion 
of the loss involved is deducted from-the men’s pay, but 
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Fig. 25—HYDRAULIC JIB CRANE 


and wire brushes, gates cut off, and fins and scabs chipped 
and cleaned. With ordinarily good pipe four men can 
chip and clean from fifteen to twenty 48in. pipes in a day, 
but the number will be less if there are many scabs on the 
surface of the pipe. 

The first pipe of each size made each day is termed the 
weigh pipe. This pipe is taken to a special pair of skids 
and carefully measured to determine the inside and out- 
side diameter, the lead-room or joint-room, depth of 
socket, and thickness of metal. If it conforms to the 
specifications, it is then weighed to see how near it comes 
to the standard weight specilied, for a very slight variation 
in the diameter of the core or mould will make a material 
difference in the finished weight. If this pipe fully con- | 
forms to the specifications, the balance of the day’s work | 
is done to the same templates, | 


at other works this is not done, as it is felt that it would 
cause trouble. 

In regard to the labour question, it may be noted that 
the mechanics of the old American Pipe and Foundry 
Company went out on strike at one time because the 
company employed cheap unskilled labour for trim- 
ming and cleansing the pipes after they came from the 
mould. This work had formerly been done by the 
mechanics, and they demanded that it should be done 
only by men getting mechanics’ wages. 


Correction.—In article No. V. of this series in THE 
Enainekr of April 19th, the works described beginning 
on page 390 are at Addyston, not Anniston. In the first 
part of the article, beginning on page 889, there is a brief 
description of the later works—at Anniston—and the 


cranes employed there; while on page 391 is a view of the 
interior of the pipe foundry at that place. At the bottom 
of the second column on page 390, however, a description 
of the Addyston plant begins; the sentence, “A de. 
scription of the ‘ Anniston’ works will give a good idea of 
a pipe foundry,” &c., should read ‘A description of the 
Addyston works will give,” &c. This is particularly im. 
portant, as the mistake tends to give the credit for making 
7ft. pipe to the Anniston works, whereas it properly 
belongs to the Addyston works, which are under entirely 
different management and in a different part of the 
country. 


LOCOMOTIVE EXHIBITS AT VINCENNES, 
By CHaRLEs 
No, 

Tux third locomotive belonging to the Chemin de Fer 
l'Etat, or State Railway of France, shown at Vincennes— 
the second exhibited by the company itself—was a non- 
compound having no very special or exceptional charac. 
teristics. It was a four-wheeled coupled outside cylinder 
express engine, with a leading four-wheeled bogie. The 
cylinders were 17}in. by 25}in.; coupled wheels, 6ft. 74in.; 
steam pressure, 199 lb. per square inch ; weight in work. 
ing order, 50 tons. This engine, No. 2754, differed from 
the standard Etat type in use prior to the advent of the 
compounds and Americans mainly in having a leading 
bogie instead of a pair of leading wheels; and higher 
steam pressure, 199 lb. instead of 1841b.; also in having 
a wind-cutter front of a pattern similar to that used with 
the latest Paris-Lyons-Mediterranean engines, and de. 
scribed in my article No. V. It was of a useful but not 
remarkable type. 

Having now referred to the Vincennes exhibits of the 
Nord, Orleans, Midi, Paris-Lyons-Mediterranean, and 
Etat railway systems, while the Est Exhibition engine 
has been dealt with by another pen, I have next to notice 
the Chemin de Fer de 1’Ouest, or Western Railway, the 
only one still remaining unmentioned among the main 
lines of France. To avoid misconception I may as well 
say, although perhaps this is unnecessary, that the order 
of sequence which I have adopted has been, as usual, that 
of Bradshaw's Guide,” so far as possible—my only 
exception being where convenience of grouping required— 
and that, therefore, the Western line comes last in my 
list merely because it does so in that of “ Bradshaw,” 
not by any means as a matter of relative merit, for the 
Ouest is entitled to a high place in respect of its locomotive 
practice and of its work under difficult conditions. 

In the Vincennes Annexe, the Chemin de Fer de l'Ouest 
was represented by three locomotives. One wasof the stan- 
dard non-compound type employed by the company on its 
principal express services up to the time that four-cylinder 
compounds were adopted. The engines of that type bear 
the company’s Nos, 939-998; they therefore are sixty in 
number. Their external appearance is strikingly English ; 
they have inside cylinders, Gooch valve gear, Crewe- 
pattern dome-cover, Ramsbottom safety valves, Midland 
type of splashers. It may not be deemed disrespectful 
for me to point out in this connection that all the European 
continental railways which geographically approach 
nearest to England, and which form the communication 
between England and the Continent generally, have been 
largely influenced by British methods of practice. This 
is particularly to be observed in the case of the Belgian 
and Dutch railways, and the Northern Railway of France, 
all of which employ inside cylinders and outside frames 
and bearings in their non-compound express engines, and 
also, as just pointed out, in the instance of the French 
Western line. In the particular Western class under 
notice, the extended smoke-box is used and the leading 
end is carried on a four-wheeled bogie. The cylinders, 
placed inside, are 18in. in diameter, with a piston stroke 
of 26in. The coupled driving and trailing wheels are 
6ft. Sin. in diameter, the bogie wheels 3ft. 2in.; the boiler, 
of telescope design, is 12ft. lin. in length and 4ft. 3in. in 
diameter. Its axis stands 7ft. 5in. above the rail level, 
and it has a steam pressure of 156 Ib. per square inch, 
and a total heating surface of 1309 square feet, of which 
the fire-box supplies 107°6 square feet. The grate area 
is 19 square feet. The engine weighs 46 tons in working 
order, of which the proportion available for adhesion is 
28 tons. I have always found these engines do extremely 
good work within the strict speed limitations to which they 
are subject. When, by the courtesy of Monsieur Sauvage, 
Ingénieur-en-chef-Adjoint du Matériel et de la Traction, 
I made some experiments with them on the Chemin de 
Fer de l'Ouest, I found them able to haul heavy trains at 
high average speeds, but as the maximum velocity was 
imperatively limited by decree to 100 kiloms., or 62°1 
miles an hour, and in some places to 90 kiloms., or 55°8 
miles an hour, no striking results could be shown, such 
as were obtained in the case of the Nord, Orleans, Midi, 
and Est lines, where a maximum of 120 kiloms., or 74°4 
miles an hour, is authorised, and 77°5 in special circum- 
stances. But the Ouest engines, like those of the Etat 
line, on which similar restrictions are enforced, manifested 
in a remarkable degree the quality of uniform merit, 
going up hill as fast as down hill on the lengths where the 
speed limit was 90 kiloms., or 55:8 miles an hour, and so 
maintaining a singular evenness of rate throughout. The 
engine of the class at Vincennes was No. 951. 

The second locomotive exhibited by the Chemin de Fer 
de l'Ouest was No. 583, a four-cylinder compound express 
designed by Monsieur Clérault, Ingénieur-en-chef du 
Matériel et de la Traction to that railway, and com- 
pounded on the de Glehn system, as in the case of the 
four-cylinder compounds shown by the other French rail- 
ways. Like them, it has two high-pressure cylinders 
placed outside driving the trailing wheels, and two inside 
driving the third pair of wheels. The steam is distributed 
by the Walschaert valve gear in the case of both pairs of 
cylinders. The cranks are set at an angle of 180 deg. 
Intercepting apparatus permits the engine to be worked as 
compound or non-compound at the pp ofthedriver. The 
two high-pressure cylinders placed outside are 13jin. in 
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HYDRAULIC CRANE FOR PIPE FOUNDRY 


(For description see page 534) 
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diameter; the two low-pressure, inside, 20jin.; the pistcn 


’ ‘ stroke is 254ir.; the four driving wheels are 6ft. Zin. in 


diameter. The boiler is 12ft. 54in. in length between 
tube plates, and 4ft. 6Zin. in internal diameter. The axis 
is 8ft. 2in. above the rail level, the total heating surface 
1439 square feet, and the steam pressure 199 lb. per 
squareinch. The total weight in working order is 48} tons, 
adhesion weight 30} tons. There are forty of these 
locomotives at work on the Chemin de Fer de l'Ouest, 
numbered 503—543, 

_They were preceded by two experimental engines, 
Nos. 501 and 502, built in 1898, which resembled them in 
most respects, but were slightly smaller in all dimensions 
excepting the diameter of the driving wheels and the 
length of the piston stroke, which were identical with 
those of the later locomotives. Monsieur Sauvage, the 
able Ingénieur-en-chef-Adjoint, writing as to several years’ 
experience with the two pioneer engines of the type, remarks 
that if they cost a little more than ordinary two-cylinder 
locomotives, this excess finds compensation to a large 
extent in economy of fuel, while the expense of upkee 
and repair does not appear to increase. Compared wit 
eight of the non-compound Western engines, of the 
standard type already described, and employed alterna- 
tively on the same duty, these two four-cylinder com- 
pounds were found to show an economy in coal to the 
amount of 12 es cent., which M. Sauvage believes would 
have been still larger had not one of the engines, owing 
to some small hidden defect, exhibited a persistent excess 
of fuel-consumption over its sister engine. Special care 
was taken to employ the two compound locomotives on 
various classes of service, to use fuel of an exactly 
identical kind for all, and to change frequently the drivers 
and firemen, The cost of oil was no greater in the case 
of the compounds than in that of the non-compound 
engines, while the wear of the valves was less in the case 
of the compounds in spite of the higher steam pressure em- 
ployed, and the wheel tires of the compounds ran 36,000 
miles without re-turning, as compared with 32,000 miles in 
the case ofthe non-compounds. It is held by M. Sauvage 
that as with four cylinders each cylinder performs a 
smaller fraction of the total work than does each of the 
two cylinders of a non-compound, the working parts 
undergo less strain, and therefore remain longer in good 
order, consequently the cost of maintenance does not 
y socd greater with four cylinders than with two, while 
the compounds have the great advantage of economising 


steam by obtaining larger power for the same expenditure. 


This is valuable testimony to another side of the com- 


pound question than that of actual work performance 
which I myself have treated very fully in previous articles. 
Added to the remarkable results in this latter connection 
which I was able to record, a strong case seems to me to 
be made out for the four-cylinder compound. 

The third locomotive shown by the Western Railway of 
France is a tank engine—a “locomotive tender,” as the 
type is rather confusingly styled in France. No. 3712, 
which was built by Schneider et Cie. at Creusot, 
is a ten-wheeled engine, having six-coupled wheels 
4ft. 114in. diameter, and a leading four-wheeled bogie; 
outside cylinders, 18in. by 23}in.; 1416 square feet of 
heating surface; 19 square feet grate area; 171 1b. per 
square inch steam pressure; total weight in working 
order, 58 tons; adhesion weight,43} tons. A noteworthy 
point about these tank engines, of which the company 
possesses twenty-five, is that they can carry as much as 
1540 gallons of water in their tanks, and 2} tons of coals 
in their bunkers, and consequently can be employed on 
services for which tender-engines are usually needed. 
They have also shown themselves to possess remarkable 
swiftness, having attained during special trials a speed of 
73°3 miles an hour—a most exceptional, if not unequalled 
feat for a tank engine with wheels less than dft. in 
diameter. The mechanism being almost entirely exterior 
is exceedingly handy to get at. 

With this engine my review of the French exhibits at 
Vincennes is ended. The Belgian exhibits were few in 
number and not particularly striking. The most note- 
worthy was a very fine ten-wheeled tank engine recently 
designed by M. Bertrand, Ingénieur-en-chef du Matériel 
et de la Traction of the Chemin de Fer de ]’Etat Belge. 
It closely resembles Mr. H. A. Ivatt’s latest tank loco- 
motives on the Great Northern Railway of England, and 
like them has inside cylinders, four coupled driving 
wheels, leading four-wheeled bogie and a single pair of 
trailing wheels. It has cylinders 17in. by 24in., 6ft. 
coupled wheels, 171]b. steam pressure, and weighs 61 
tons in working order. A six-coupled tank engine, built 
by a Belgian company for the Barry Railway of Wales, 
calls for no detailed notice; neither do two handsome 
six-coupled goods engines constructed for the Etat Belge 
line, both of the latter being almost exact reproductions of 
‘standard goods engines designed by Mr. J. F. M’Intosh 
for the Caledonian Railway. 

The Swiss engines shown were mostly designed 
specially for mountain gradients; two-cylinder, three- 


cylinder, and four-cylinder compounds all were repre- 
sented. The Austrian, Hungarian, German, and Russian 


engines were remarkable for their variety of type and 
vastness of size and weight. Most of the express and 
goods engines representing those nations weighed con- 
siderably over 60 English tons in working order. Thus 
an Austrian express locomotive of the Gorlsdorf two- 
cylinder compound type with six-coupled 6ft. wheels, 
weighed 69 tons; a Hungarian 7ft. coupled two-cylinder 
compound, 64 tons; the German express engine by 
Krauss, with auxiliary motor, already referred to, 68 
tons ; and another by the same makers of what may be 
styled a reversed Atlantic type, having a leading Bissel 
truck and a trailing four-wheeled bogie with the second 
and third pairs of wheels coupled, also weighing 68 tons; 
and last, but not least, the colossal Russian engine— 
twelve-wheeled, double-six-coupled articulated duplex 
Mallet compound, weighing 86 tons without the tender, 
which latter weighed 46 tons, so that the engine and 
tender together weighed 132 tons, and the chimney top 
stood 16ft. 9in. above the level of the rails. Compounds 
prevailed, the Mallet, von Borries, Gorlsdorf, and de Glehn 
systems all having exponents. ane 

So far as Ican gather from the various lists which I 
have had before me of the locomotive exhibits at Vin- 
cennes, and from my own various inspections of those 
exhibits, there appear to have been sixty-four steam 
locomotives shown. Of these, thirty-five were constructed 
on the compound principle, eighteen having four cylinders, 
sixteen having two, and one three cylinders—the last 
named being a Swiss locomotive. The other twenty-nine 
were non-compound. Of the whole number, fifty-eight 
were constructed for the standard gauge of 4ft. 8}in. 
English, or for the Russian gauge of 5ft.; the other eight 
were for various narrow gauges, chiefly for that of 1 metre. 
Only one engine had single driving wheels—Mr. S. W. 
Johnson’s Midland Princess of Wales; thirty had four 
wheels coupled, seventeen six wheels coupled, four eight 
wheels coupled, the other four being articulated with two 
groups of coupled driving wheels. The Walschaert valve 
gear was used in forty-four engines, the Stephenson gear 
in ten, and the Gooch in two—both French engines. Two 
of the locomotives exhibited, both French, used pressures 
of 228 Ib. per square inch; two, both German, 220 lb.; 
six, including four French, one American, and one Italian, 
218 lb.; six, including three German, two Swiss, and one 
Austrian, 206 lb.; two, both English—Mr. F. W. Webb's 
La France, and Mr. Worsdell’s No. 2006—200 lb.; a!l 
the other pressures employed being: below 200 Ib. 

It has been no easy matter to review the locomotive 
department of the Paris Exhibition of 1900, not merely 
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owing to the isolation of the Vincennes Annexe and the 
consequent difficulty of access, but also through the 
absence of a proper official programme, which had not 
made its appearance even at a very late period of the 
Exhibition season, and which even now I have never 
seen. I hadin the first instance to compile a catalogue 
for myself under almost insuperable difficulties in the 
way of ascertaining details and dimensions. Subse- 
quently I have been indebted to my friend Monsieur 
Herdner, the very able and courteous Ingénieur-en-chef- 
adjoint of the Chemin de Fer du Midi, for an admirable 
manuscript ‘Catalogue Descriptif.”” But even this is 
not entirely complete, inasmuch as the two Belgian 
goods engines, at any rate, arrived after it was written, 
and possibly one or two others, but of this I have no know- 
ledge. The Vincennes Show was not in final order until 
a considerable part of the Exhibition season had passed, 
and thus many of its visitors never saw it at all in perfec- 
tion. This is all the more to be regretted, inasmuch as pro- 
bably the collection of locomotives and rolling stock may 
justly be characterised as the finest ever assembled and 
the most instructive. But the whole history of the Paris 
Exhibition of 1900 is one of splendid scientific, artistic, 
and practical achievement, marred by inconceivable 
ineptitude of management, both financial and general. 


PRIVATE BILLS IN PARLIAMENT. 


In the analysis of the Harbour Bills, and Bills affecting 
tidal waters, the Board of Trade deals only with those por- 
tions of them which have a direct reference to artificial 
structures and natural physical features situated within the 
tidal range. There are fifty-four Bills of this class in the 
present, compared with fifty-nine in the past session. Of 
the former, two are hors de combat. One, the Alexandra— 
Newport and South Wales—Docks and Railway, has been 
withdrawn; and the other, the Thames Pier and River 
Service, after passing its second reading, failed to prove its 
preamble to the satisfaction of the Committee. In com- 
menting upon a few of the more important of these projects, 
and arranging them for convenience in alphabetical order, 
the Bristol Corporation comes fairly to the front. The same 
local authority sought for powers last year to construct 
important works in connection with its main drainage and 
general extension of its sanitary system. Two large sewers 
were proposed to be carried by means of a tunnel under the 
bed of the river Avon; and it was decided to lay three 
syphons in the same position. By its present Docks and 
Railways Bill the Corporation seeks to make a new dock, 
with an entrance lock thereto from the river Severn, near 
Dunball Island, and two embankments and sea walls. A 
couple of railways will skirt the foreshore of the Severn, and 
a third will cross that of the river Avon. The dredging and 
deepening of the Avon and the Severn and estuaries thereof 
within the Port of Bristol, and the acquisition of certain 
foreshore and bed of both rivers in the vicinity of the pro- 
posed works, is also contemplated. Powers are likewise asked 
for the construction of all necessary entrances, cut, channels, 
wharves, graving dock, jetties, landing-places, buoys, beacons, 
and other accessories always accompanying marine works of 
this description. 

Under the title of the Dover Harbour Bill some new works 
are projected in connection with this important seaport and 
defensive citadel:—The construction of a pier about 1200ft. 
in length within the Commercial Harbour, on the southern 
side of the embankment, authorised by the Dover Harbour 
Act, 1891; the conversion of the existing tidal harbour into 
a wet dock, joined to the new Commercial Harbour by a lock 
on the north-east side of the present entrance, and the con- 
struction of embankments and quay walls on the western and 
south-eastern sides of the dock. The construction of a rail- 
way on a viaduct between the proposed lock and the middle 
of the Prince of Wales Pier and the deepening and dredging of 
the foreshore and bed of the Commercial Harbour, and of the 
sea adjacent thereto, as well as the abandonment of the two piers 
authorised to be constructed on the south-east face of the 
seawall authorised by the Act of 1891. The Humber Com- 
mercial Railway and Dock undertaking comprises several 
extensive additions and improvements, including the building 
of a dock with lock entrance on the north-west side of 
Grimsby harbour, on a portion of the lands to be reclaimed 
and enclosed by the following works :—A seawall extending in 
a northerly direction for a distance of half a mile; another 
bearing in an easterly direction for a distance of 4900ft. from 
the termination of the former; axd a third running south, 
with a length of 700ft. Two jetties, each about a 1000ft. in 
length, and the laying of a railway along the top of the sea 
walls, constitute some of the minor works. Some heavy 
dredging operations and removal of rock.from the site of the 
intended new dock and the approaches to it will be required, 
as well as in dealing with the foreshore and bed of the river 
Humber. 

It is not at first sight quite apparent how the widening of 
the footpaths of London Bridge can be said to affect 
harbours or tidal waters. When, however, the manner 
in which the work is to be executed is taken into account, 
the reason becomes plain. A temporary footbridge is to be 
erected upon each side of the present structure. It will be 
carried upon piles furnished with all necessary fenders, and 
provided with the protective outworks usual to temporary 
timber bridges. The Bill has been referred to Committee as 
an unopposed petition, and will no doubt be passed in the 
usual course, as we ventured to predict in our columns.* Asa 
considerable amount of public interest has been excited and 
public attention directed towards the alleged insufficient 
accommodation existing at the London Docks, it will not be 
out of place to allude to the following application. The 
London and India Docks Company—new works—propose the 
construction of a dock, with a lock or entrance from the river 
Thames at Galleons Reach, on the southern side of the 
Albert Dock, and of a pier on either side of the dock entrance, 
together with a cut or channel from the new dock to the 
Royal Albert Dock. What is of equal, if not of more import- 
ance, is that the company intend to dredge and deepen our 
metropolitan river, so as to afford a better access to the new 
works when completed. A new tunnel under the Thames 
will carry a part of the West and South London Railway, and 
will be located on the north side of the site of the recently. 
demolished old Vauxhall Bridge. . 

The Bills relating to the supply of gas show the only 


*“ Widening of London Bridge,” described and illustrated in Taz 
December 21st, 1900. 


increase in point of numbers, standing at 43 inst 27 
for last year, with respective capitals, raised by shares and 
loans, of £7,877,260 and £4,585,686. Three of these ask for 
sums exceeding a million. Heading the list is the South 
Metropolitan Gas Company, which requires £2,000,000 to 
empower it to purchase by agreement so much of the 
southern portion of the undertaking of the Gaslight and 
Coke Company as is situated on the south side of the river 
Thames, and for other purposes. The Bill has been sent to 
a Committee, and should the purchase not.be effected only 
half the proposed capital will be sought for. A million and 
a-third is needed for the incorporation of the South Stafford- 
shire Mond Gas Power and Heating Company, who intend to 
manufacture and supply gas for motive and heating purposes, 
but not for illumination. The special rate of dividend is 
fixed at 10 per cent., and the proposed standard maximum 
price per 1000 cubic feet is put at 3d. and 4d. Where gas is 
used for illumination the maximum price ranges from 3s. 6d. to 
6s. 2d. per 1000 cubic feet. Newcastle-upon-Tyne and Gates- 
head want £1,200,000 as additional capital for extending the 
limits of their supply. The British Gaslight Company—Hull 
Station—estimates the cost of enlarging its gasworks, and 
extending its whole undertaking, at £280,000. There is no 
opposition to this Bill. It is alittle singular that Devonport, 
Dover, and Richmond should each require exactly the same 
sum of £133,333. It may be mentioned that the Gaslight 
and Coke Company has withdrawn its Bill, in which it 
petitioned for powers to raise a million by loan, to create 
additional debenture stock, to enable the company to acquire 
lands, and to construct new gasworks. A synopsis of the 
private Bills relating to the supply of gas will be found in 
Table I. It should be stated that the Devonport Corporation 
(Gas) Bill was read a third time on May 9th, and passed. In 
the case of the Devonport Gas and Coke Bill the parties do 
not proceed. 


TaBLeE I.—Gas. 
The number of Bills which relate to the supply of gas amounts to 43. 


Distribution. Proposed capital. 
Bills. | Byshares.| By loan. Total. 
England and Wales | 42 | 4,868,900 | 2,983,360 7,852,260 
Ireland.. .. .. ..| 1 15,000 10,000 25.000 
Total forgas 48 4,883,900 2,998,360(a)|_ 7,877,260 
() Including £201,000 proposed to be authorised for gas expenditure 
by classed among Tramway Bills, and £25,000 by a Water Bill. 


Although the difference in the number of Water Bills for 
the present and previous sessions is not very large in the 
abstract, the discrepancy between the corresponding capitals 
is of considerable magnitude. Briefly, the figures are forty 
in 1901, as compared with forty-six in 1900, and £6,572,328 
as against £23,979,347. In order to explain this somewhat 
surprising difference, it will be necessary to take a retrospect 
glance at the Water Bills before Parliament last year. 
Under the title of London Water (Welsh Supply) the London 
Council introduced a Bill to enable it to construct storage 
reservoirs, to impound certain waters for supplying London 
and the adjoining districts, and for other works and purposes. 
The estimate for carrying out this extensive scheme was upon 
the same liberal scale as that upon which the gigantic under- 
taking was framed. It amounted to £18,100,000. The absence 
of this Bill from the present list sufficiently accounts for the 
great difference in the total amounts of the tive 
capitals. A schedule of the Bills relating to the supply of 
water is given in Table IT. 

The remark made in our previous article upon the same 
subject, respecting the class of promoters of Tramway Bills, 
applies, though not to quite the same extent, to Water Bills. 
Out of the total forty, one-fourth are brought forward by 
Corporations, and, in addition, a few are introduced by local 
authorities, which, in fact, may be regarded as Corporations 
upon a smaller scale. They practically occupy similar 
positions, and discharge the same duties. With a couple of 
exceptions, the sums proposed to be raised by the Bills for 
the supply of water do not figure largely. The first excep- 
tion, which is immeasurably in excess of all the others, 
except the second, is the Leeds Corporation Water Bill. 
This petition demands £2,750,000, or more than a third of 
the total capital of all this class of Bills, to construct addi- 
tional waterworks and to. acquire the land for their sites. 
The second—that of the Stockport Corporation—is more 
modest, and states its needs at £820,000; while the Derwent 
Valley Water Board, whose Bill was read a third time on the 
7th instant, asks for £400,000. South Essex and Harrogate 
are content respectively with £25,000 and £50,000 less than 
the last-named sum; while the Corporation of Barrow-in- 
Furness, and the Water Board of Heywood and Middleton, 
each estimate their expenses at £175,000. The Wolverhamp- 


TaBLe Water. 
The number of Bills which relate to the supply of water amounts to 40. 


Distribution. | — 
| By shares. | By loans. Total. 
England and Wales .-| 40 628,000 | 5,949,828 | 6,572,328 
Scotland .. .. . | 
Total for water 3 40 623,000 | 5,949,328t | 6,572,828 


t Including £50,962 proposed to be authorised for water expenditure 
by a Bill classed among Tramway Bills, and £20,000 by Gas Bil 


ton Corporation Bill has been relegated to that indefinite 
period of “six months.” The preamble of the Heckmond- 
wike Gas and Water (Transfer) has not been proved; the 
parties in the Llandrindod Wells Water Bill do not proceed ; 
the London Water Purchase undertaking has fallen through, 
and so has the Rickmansworth and Uxbridge enterprise. 
The Hartlepool Gas and Water Transfer Bill was rejected 
— failure of proof of preamble. There are eight Bills 
which contain provisions. for the amalgamation of certain 
railway companies, or for the sale, lease, or transfer of certain 
railways, but as they would not possess any interest for our 
readers, so we have omitted to allude to them. 


INSTITUTION OF NavaL ARcHITECTS,—Mr. R. W. Dana, M.A., 
A.M.L.C.E., has been appointed. secretary to.the Institution 
Naval Architects, to succeed’ Mr, George Holmes, who has 


@ position under Government, 


SAWING MACHINES. 


THERE are few tools which have gained a wider or more 
well-deserved popularity than the hack-saw machine. We 
have never yet heard anything but praise bestowed upon 
them, and that generally without distinction of make, 
Originally they were rather crude in design and construction, 
but now-a-days are undergoing transformation. We illustrate 
below two of the latest forms made by Mr. Edward G, 
Herbert, of Cornbrook Park Works, Manchester, which show 
the progress of development. Fig. 1 represents an excentric 


Fig. 1-EXCENTRIC SAWING MACHINE 


sawing machine designed for heavy work. When such work 
is done by hand it is the custom to give a partial revolution 
to the bar every now and then, so as to reduce the length of 
the line of cut. This machine effects the same end by 
mounting the saw guide in an excentric, which makes a 
partial revolution after every twenty strokes of the saw. It 
runs at a high speed, 100 revolutions per minute, and a pump 
is provided for supplying a plentiful circulation of lubricant. 

he other illustration—Fig. 2—shows a neat little vertical 


Fig. 2—VERTICAL SAWING MACHINE 


saw of very simple construction. In-it the saw frame is 
without the usual guides, being coupled direct to the crank 
pin. By this arrangement the saw cuts on the down-stroke, 
but is raised clear from the work whilst rising. The speed 
is from 100 to 120 strokes per minute. In both these 
machines the vice can be removed and the work bolted direct 
to the slotted table. A special saw with a tipping vice for 
cutting girders is also made by this firm. 


Henry Brunton.—A ndent of the Times writes :—The 
death occurred in London, at the end of last month, of Mr. Henry 
Brunton, M, Inst. C.E., a man who holds a noteworthy place in the 
history of the international relations between Japan and this 
country. The treaty negotiated by Lord Elgin with Japan stipu- 
lated that the goast should be lighted and buoyed for the safety of 
general navigation. When Sir Harry Parkes drew the attention 
of the Japanese Government, in 1868, to this clause, which had not 
been fulfilled, he was informed that they were perfectly willing to 
—= out their obligations, but their ignorance and inexperience 
made them unable to fulfil them without further advice. Finally, 
Mr. Brunton was selected to aid them, on the advice of Messrs. 
Stevenson, of the Scotch Lighthouse Board. On his arrival in 
Japan he found that the work before him was not so simple as 
building lighthouses in his native country. Sir Harry Parkes per- 
suaded the English admiral then in China to let him have the use 
of the despatch steamer Manila, and in that Mr. Brunton and his 
staff made a tour round the coasts of Japan, visiting some twenty 
sites, and making the necessary surveys and calculations. In ten 
years’ time he had built fifty lighthouses, and had arranged a com- 
plete Government department for their maintenance. He further 
reported on, and made the plans for, the removal of the bars at the 
mouth of the rivers, on which the Government officials are even 
yet working. His ay for the harbour in Yokohama Bay was 
thought too expensive by the Government at the time, but that 
subsequently adopted was on his lines, He also started the tele- 
ce system in yo and introduced methods of constructing 
bridges, buildings, &c., to withstand earthquake shocks. On the 
completion of his lighthouse work he returned to this country. 
Before his departure he was presented to the Mikado, who gave 
him a special banquet in his summer palace, and a handsome pre- 
sent in recognition of his services, It is not too much to say that 
Mr. Brunton’s complete and permanent success in all that he under- 
‘took for Japan had much to do with the gradual rise of the feelings 
of réspect and admiration with which the Japanese have viewed 


this country and its institutions, 
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THE MOND GAS BILL. 
ho. L 

In our issues of the 22nd and 29th of March and the 5th 
of April, we gave some account of the Bill about to be 
brought forward in Parliament for the supply of Mond gas 
throughout the Black Country, with a description of the gas 
itself, and of the origin of the scheme. The Bill came up for 
consideration before a Select Committee in the House of 
Commons, presided over by Colonel Welby, on the 25th of 
Jast month, and after a hearing extending over thirteen days, 
the Committee declared the preamble proved. A great many 
interesting facts and figures were given in evidence before the 
Committee, and we propose to give a short account of this 
evidence, omitting what are purely local considerations, and 
confining ourselves strictly to those points which will be of 
interest to our general readers. 

The case was opened by Mr. Balfour Brown, K.C., counsel 
for the promoters, who quoted a statement by Mr. G. Bealby, 
president of the Society of Chemical Industry, to the effect 
that 5,000,000 of horse-power were generated in this country, 
consuming annually about 50,000,000 tons of coal, and that 
the whole of this power could be generated with an expendi- 
ture of only 10,000,000 tons if Mond gas were used in gas 
engines for the purpose. He gave the cost of a horse-power 
in Birmingham at 0°8 of a 1d. per hour, or £29 per annum 
if running continuously, and stated that the same work 
could be done by Mond gas at the price of 2d. per 1000 cubic 
feet, for £8 10s. per annum, if the engines were in both 
cases running continuously; or if the engine was run only 
during the usual working hours, the total cost for Mond 
gas per annum he estimated at £4 7s. 7d. 
Comparing this with electricity at even 1d. 
per unit (13d. being the price suggested by 
the South Wales scheme), he estimated the 
cost per annum for electricity at £27 4s. 
per annum. Counsel stated that the Mond 
scheme was essentially one for distributing 
in bulk to large consumers, and that it was 
neither proposed nor desired to supply small 
consumers, as the company considered that 
the leakage from numerous small connec- 
tions, and the expense of carrying mains for 
the purpose, would be too heavy to recom- 

nse them for the gas sold; he was there- 
ore willing to exclude altogether the use of 
Mond gas for all domestic purposes, and to 
limit its consumption to customers taking 
more than 1,000,000 cubic feet per annum, 
which was estimated to be about equal to 
supplying a 5 horse-power engine, when 
running continuously during ordinary work- 
ing hours. Twenty-seven local authorities, 
three rural district councils, and sixteen 
gas undertakings were affected by the Bill. 
Six of the local authorities were opposing, 
and of the other twenty-one some reserved 
their right to oppose in the other House, 
while four did not appear at all; of the nine 
gas companies, of whom the Birmingham 
Corporation was one, six opposed, and the 
other three companies did not oppose. Of 
the seven local authorities owning gas plant, 
five were opposing, but he hoped the con- 
cession he just made would remove 
the opposition of some-of the remainder, 
whilst he contended that Mond gas was a 
totally different article from ordinary illu- 
minating gas, and would be used for other 
purposes. It was proposed to put up five 
distributing stations, and the ‘capital of the 
company would be one million sterling. 
Counsel stated that objection had been 
made to the proportion cf carbonic oxide in 
Mond gas, but stated that in some of the 
American works as much as 90 per cent. of 
the gas supplied was water gas, which was 
very much higher in carbonic oxide than the 
Mond gas ; however, to meet the objections 
of the Home-office the company were willing 
to have a clause inserted in the Bill limiting 
the amount of carbonic oxide to 14 per cent., 
whereas, as a matter of fact, Mond gas con- 
tained only 11 per cent. The map herewith 
will show the area over which the operations 
of the company will extend, and shows at 
the same time the position of the five 
ee stations it is intended to 
erect. 

The first witness called was Sir Frederick Bramwell, who 
stated that the best result obtained with a steam engine was 
1} 1b. of coal per indicated horse-power per hour, and this 
was only obtained with engines of 2000 or 3000 horse-power, 
and with the very best quality of steam coal. He further 
went on to say that steam engines only utilised 9 per cent. 
of all the heat supplied to them, whereas gas engines could 
utilise 29 per cent. If we have followed Sir Frederick Bram- 
well’s evidence correctly, he would appear to have taken too 
lowa figure, seeing that in our issue of October 13th, 1899, is 
given a list of steam engine tests collected by Mr. Bryan 
Donkin, showing efficiencies are as high as 20 per cent., and 
in one instance over 23 per cent. Having regard to the fact 
that the efficiency of a boiler and economiser may be over 
80 per cent., this will give an efficiency from the fuel of 16 
per cent. in the steam engine. If, on the other hand, the fuel 
1s gasified in the producer and used in the gas engine, the 
efficiency of the producer is rarely over 60 per cent.; in Mond’s 
producer, which is claimed to be the most efficient in existence, 
if the fuel required to raise the steam is included, the efficiency 
is only 66 per cent., which will make the combined efficiency 
of the engine and producer under 20 per cent. Perhaps the 
matter is put most clearly in a letter which will be found on 
page 632 of our issue of December 22nd, 1899, where Mr. 
Bryan Donkin gives the number of British thermal units 
consumed by the best steam engine as 196 per indicated 
horse-power, giving an efficiency of 213 per cent.; the best 
as engines, 158 B.T.U., equal to 27 per cent.; and the best 
oil engine, 124 B.T.U., which is equal to 34 per cent., so that 
the difference in thermal efficiency between a gas engine and 
steam engine is nothing like three to one, as stated by Sir 
Frederick Bramwell. best record we know is ? lb. of 
anthracite consumed in the gas producer of a gas engine, and 
= of coal under the boiler of a steam engine using super- 
ae steam. We call particular attention to this statement, 

ause in his concluding address Mr. Balfour Brown made a 
Sreat point of the fact that Sir Frederick Bramwell’s state- 
ment as to the consumption of the steam engine being more 
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than three times that of the gas engine had not been 
denied by the opponents. Sir Frederick Bramwell further 
stated that the ordinary puddling furnaces consumed 22 cwt. 
of coal per ton of iron produced, and gas furnaces only 5 cwt. 
We will return to this matter further on. The witness fur- 
ther stated that it was intended to use riveted steel mains, 
in 30ft. lengths, in those parts of the district where sub- 
sidence, due to ace was to be feared, and to use the same 
type of joint employed by the Compressed Air Company in 
Paris. What this type of joint was was not given in evidence. 
Mains of this type, he stated, had been tested, and under a 
deflection of as much as 5ft. in the length were absolutely 
drop-tight. The other mains would be ordinary cast iron. 
This would seem to be an unfortunate introduction, as it 
was the riveted mains which proved so disastrous to the 
Compressed Air Company of Birmingham when adopted 
by them-some years ago. He further stated that the 
estimates of the promoters were founded on their capabilities 
of supply, and that he expected one station would be 
put down first and the others added as_ required, 
and admitted that the object of the company in its present 
Bill was to “ peg out claims,” so as to avoid coming to 
Parliament for further powers later on. The diameter of the 
pipes would be 30in., and one would extend in each direction 
from the five stations; the five stations would be coupled 
together, so that in case of an accident at one station the 
supply would be continued from another. Underthe pressure 
adopted, which was thirty-two times as t as that 
employed for existing illuminating gas, each pipe would 
deliver 60,000,000 cubic feet per day, through a pipe 2} miles 
long, and the company expected to sell 600,000,000 per day 
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for 310 days per annum. Questioned as to whether Mond 
gas might not be rendered luminous, he admitted that this 
could be done, but so could atmospheric air be equally 
rendered luminous by the addition of some volatile hydro- 
carbon. Each station would serve about 27 square miles of 
country, the total area which would be covered by the 
company being about 135 square miles. Pressure was intended 
to be supplied by an exhauster, similar to those used by gas 
companies for removing the gas from the retorts to the 
holder. Cross-examined, Sir Frederick maintained that 
1000 indicated horse-power could be obtained with Mond gas 
cheaper than with coal, and maintained that it was utterly 
impossible to obtain a horse-power in an engine of 100 horse- 
power for 2 lb. of coal costing only 6s. per ton. — Such a con- 
sumption could only be obtained in large engines with the 
best Welsh coal, and that 70 cubic feet of Mond gas would 
give 1 indicated horse-power at a cost of only one-eighth of a 
mny. 
o~ H. Humphrey stated that natural gas is being dis- 
tributed in America at pressures as high as 2601b. per square 
inch, and carburetted water gas at 201b. per square inch, a 
ressure considerably higher than they proposed to use for 
ond gas. It was intended to use branch mains of 18in. 
and 15in. diameter, and a tor at each branch to reduce 
the pressure to that required by the consumer, for whom a 
8in. supply pipe would generally suffice. He also stated that 
mixtures of illuminating and water gas were now being dis- 
tributed in London which contained a larger proportion of 
carbonic oxide than was present in Mond gas. Taking the 
thermal value of Mond gas at 100, he considered that of 
illuminating gas to be 400, and that of Dowson, Wilson, and 
other producing gases 80 to 90, Owing to the higher propor- 
tion of hydrogen found in Mond gas, he considered there 
would be a saving of from 40 to 70 per cent. effected by the 
use of gaseous fuel, and e ted a saving in labour, 
and in wear and tear in puddling furnaces worked by gas as 
much as 9s. 8d. per ton of iron made, and an improvement 
in the product, because Mond gas contained only about 
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20 per cent. of the sulphur contained in the coal, the 
remainder being removed by washing. He mentioned that 
the average cost for fuel of thirty-three electric light com- 
nies is three times as t as it would be if they used 
ond gas, and further said that they anticipated reducing 
the price of Mond gas for large consumers to 14d., and to 
pn consumers 23d.,and considered that few engines in the 
Black Country were working with less than 9 lb. of coal per 
indicated horse-power per hour. Each of the stations would 
be about the same size as the one at Winnington, where they 
had twelve producers, and gasified 200 tons of coal per day. 
Questioned as to the number of companies using Mond gas, 
he admitted that Mr. Balfour Brown was mistaken when he 
said in his opening statement that seven firms had adopted 
it; it should have been that seven firms were preparing to 
adopt it; as a matter of fact four firms in this country had 
so far tried it, but all these companies—namely, Messrs. 
Crossley, of Manchester; the Premier Gas Engine Company, 
of Sandiacre; the Farnley Iron Company, in Yorkshire ; and 
Armstrong, Whitworth, and Co., of Newcastle-on-Tyne—so 
far as we could understand, had not yet put up recovery 
plants, the plants used by them being only small ones of an 
experimental nature. So far as the evidence given showed, 
only one firm at Detroit, in America, has so far put up the 
complete plant as working at Messrs. Brunner Mond’s own 
works, and such as the promoters propose to employ. Cross- 
examined as to the patents, he stated that the company did 
not rely upon patents, but upon Dr. Mond’s twenty years’ 
experience. He admitted that it was practically necessary 
for steel works to make their own gas on the premises, but 
maintained that they could afford to pay 14d. for Mond gas, 
and did not believe that producer gas could 
be made at from 3d. to 3d. per 1000ft., and 
that even with poor plant in bad condition, 
that the cost did not exceed 1d. per 1000. 
He had allowed in his estimate 0-248d. for 
distribution, and was aware that the lowest 
cost anywhere was at Oldham, where dis- 
tribution cost 1d. per 1000, and that the 
average cost was 24d. per 1000. His esti- 
mated cost of distribution included the 
compression of the gas, and all materials 
and labour required for maintenance and 
renewals of mains and valves, and repairs to 
meters, but did not include rates, salaries, 
or the cost of inspecting the meters. They 
had tried 50 tons of Staffordshire slack, 
which; it came out afterwards, had been 
obtained from Earl Dudley at the cost of 
5s. 3d. per ton, and had taken it to Winning- 
ton, where it had been tried in the producers 

and pronounced satisfactory. 
The estimate put in by the promoters was 
marked “ Appendix A,” and is given below:— 
Cost per r 


Cost slack, 225,000 tons at 6s... 67,500 .. -6428 
Management, wages, stores, &c. 99,377 .. -8750 
General expenses, salaries, 
and taxes .. .. 15,300 .. +1457 
123,177 .. 1-1 
Less residuals... . 660 +6348 
55,517 .. +5267 
Compression and distribution, 
including renewals, repairs to 
mains, meters, &c., salaries, 
84.802 .. -SO87 
Ten per cent. on capital << : +9524 
1-7611 


Other figures included in previous items, 
but asked for separately, were :— 


d, 
to mains and m 
5,334 .. -0508 
Renewals of mains jand meters, 
{18000 .. -1714 
Rates and taxes 7500 .. -O714 


He admitted that Messrs. Mond had over 
sixty boilers in their works, one of 
which was fired by solid fuel, he con- 
sidered that it was cheaper to fire the boilers 
direct with mechanical stokers than to use 
gas for the purpose. They had at Messrs. 
Mond’s works 1810 indicated horse-power 
derived from gas engines, and probably 
twenty times as much derived from 
steam engines, but they used the exhaust steam from their 
steam engines for evaporating pans or for heating pur- 
poses. Questioned as to the Duff gas producer, he stated that 
Armstrong, Whitworth and Co. might be putting one down at 
their Manchester works for all he knew, but they were 
certainly putting down a Mond plant at their Newcastle 
works. The promoters had not decided which station would 
be commenced first, but they should canvass and put down 
the first station where they would get most customers. He 
admitted that although the Mond gas had been known for 
twenty years he could only mention four places where it had 
been adopted partially up to the present time. He admitted 
that the Delwick-Fleicher water gas contained 300 B.T.U. per 
cubic foot, as against 150 in Mond gas, but did not know that 
the Delwick gas could be produced for 3d. per 1000 cubic feet, 
and maintained that to cut out part of the districts and keep 
the rest would upset their estimates, which were founded 
upon the whole district, and upon that basis they had reckoned 
upon 1000 customers and a capital expenditure of £1000 per 
customer. He was questioned as to whether the charges for 
the American natural gas, the cost of manufacturing which 
was nil, did not vary between 11d. per 1000 and 30d. per 1000, 
according to the distance it had to be conveyed to the 
consumer, and replied he was not aware what the charges 
were. 


Tue Russian armoured cruisers on the Far Eastern 
station are about to of pinnace coast river 
work, and more especially for the purpose of pursuing Chinese 
pirate junks. The new boat is fi with sails, and it can be pro- 

lied by a small engine which is driven by Foon Its length is 

1m., but it is only 24 m. in beam, and it will be fitted with quick- 
firing guns of the smallest calibre. A protected air chamber pre- 
vents the boat from sinking, even if it should be making a great 
deal of water. The of and Zurich, 
undertaken to supply these boats to the Russian Government, an’ 
five boats already been sent 
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GLASGOW INTERNATIONAL EXHIBITION. 

Favourep by a spell of fine weather, which has lasted 
almost without a break since the 2nd inst., the Glasgow 
International Exhibition has already been attended by 
one and a-quarter million people, or an average of about 
70,000 per day over the period of eighteen days. For a 
similar period the attendance at the last International 
Exhibition in 1888 did not reach more than one-half this 
number. The promoters and management of the under- 
taking have thus cause for gratification, and on the whole 
the general public find their visits well rewarded. 

In the Machinery Section there are still a number of 
stands requiring a good deal of arranging before they can 
be considered complete, and this specially applies to those 
where exhibits are shown in motion, and it is, therefore, 
as yet too soon to speak of any of these in detail. Tothe 
stands at which no objects in motion are shown—that is, 
stands of the “trophy’’ order—we have already in 
Article IV. referred in general terms, particularly to a 
number of metallurgical collections, a branch in which 
the Exhibition is distinctly rich. To these we will again 
return in detail later, when photographs are available. 
Meantime, in the present series of general articles, we 
may notice others, and from them pass on to a general 
survey of the shipbui!ding exhibits, which, as is only 
natural, form a prominent feature in the display. 

The exhibit of Walter MacFarlane and Co., Saracen 
Foundry, Glasgow, is a striking example of artistic iron- 
founding. While its minarets and central dome at once 
command the attention of every one entering the 
Machinery Hall, a closer inspection reveals the fact that 
every detail in design and workmanship has been carried 
out with consummate care and thought. Taking the 
form of a rectangular pavilion, it is supported by twenty 
ornamental pillars of varied design. These carry a 
variety of spandrils and arches, some of which demon- 
strate most effectively the skill alike of designer, pattern- 
maker, and moulder. The treatment between the 
coupled columns at corners and centres, as well as the 
frieze, is in close harmony, merging in richly-developed 
foliage a happy reference to the thistle, rose, and sham- 
rock. The upper portion of the exhibit rises from a 
moulded cornice, and consists of pediments, minarets, 
and large central dome. The treatment of the pedi- 
ments varies in each case. Crowning that at the north 
end is a fine example of ornate casting, specially adapted 
to embrace a monogram and crest, while to complete the 
two sides there are handsome signboards in wrought and 
east iron. To relieve these, and secure an effective ter- 
minal finish in the centres, a well-developed casting of 
the Royal arms in full heraldic colours surmounts the 
one side, while a statuette of her late Majesty, supported 
right and left by the British Lion, dominates the other. 
The effect of the upper portion is very graceful. With a 
fine touch of the “Oriental,” at the corners rise four 
ornamental minarets, formed of delicate scroll work and 
enriched by fringed ornament, while the spire of each 
gives oportunity for displaying various types of the firm’s 
finials. Standing beneath the central dome, the chaste 
design and colouring of the painted and stained glass 
presenta fine picture. The internal effect of this central 
feature is enhanced by a combination of cast and wrought 
iron railing, panels, terminals, &c., and from this a series 
of electric light fitments are suspended. The exhibit 
further embracesa variety of individual castings for various 
uses, such as railings and gates for villa and mansion, 
verandah and conservatory castings, lamp pillars and 
brackets; one sample in this class being the base portion 
of the London County Council’s new electric light pillar, 
which has been specially designed for the Victoria 
Embankment. But while there is such interesting 
variety in the ornamental, the ordinary requirements 
of the day are strongly in evidence, for we find sec- 
tional examples of iron drain pipes, bends, traps, and 
gullies, which in this age of sanitary science certainly 
appeal to many. These items are shown treated by 
the glass enamel process now so largely adopted for all 
high-class house drainage. 

Another prominent exhibit, to which we made some 
reference in a previous article, is that of David Colvill 
and Sons, Limited, of Dalzell Steel Works, Motherwell. 
.The arrangement of this imposing, exhibit has already 
been described, but the following are more accurate 
details as to the principal items which make up the 
grouping. There are two steel plates forming mammoth 
loops, constituting a double arch, one being no less than 
723it. long by 74in. wide, and jin. thick, and the other 
65ft. long, 74in. wide, and }jin. thick, both being to 
Lloyd’s tests. Forming a floor for the exhibit there is a 
“ Dalzell” steel boiler shell plate, 25ft. long, 11ft. 6in. 
wide, by 14in. thick; it also conforms to Lloyd’s and 
Board of Trade tests. Other items are a steel boiler end 
plate, 11ft. Tin. diameter, by }#in. thick ; a flanged end 
plate for boiler, 15ft. diameter ; two steel cross connection 
pieces for Babcock and Wilcox water-tube boilers; 4 
cogged slab of steel, 7ft. long, 54in. wide, by 18in. thick, 
weight 7 tons 11 cwt.; and a steel cogged bloom, 2lin. 
square. As exemplifying the calibre of the machinery by 
which such mammoth items are produced, the company 
also show a cast steel roll for plate mill, 34in. diameter, 
by 12ft. long, weighing 18 tons. A cast steel roughing 
roll, for 32in. bar mill; and two cast steel mill pinions, 
one for 36in., and one for 18in. mill. The grouping also 
embraces a large proportion of the 380 sections rolled by 
the company ; test pieces, and photographs of the works. 

The British Hydraulic Foundry Company, Limited, 
Whiteinch, Glasgow, exhibit at No. 511 stand-in the 
Machinery Section, a number of rings showing various 
diameters of cast iron lining for subways. Each ring is 
made up of six or more segments, which are bolted 
together in position. This lining is specially suitable for 
subways or tunnels made by means of a shield and 
compressed air, as was done in the case of the Glasgow 
District Subway, the Blackwall Tunnel, Central London 
Railway, and the Great Northern and City Railway, 


for which undertakings alone the British Hydraulic 
Foundry Company, Limited, supplied over 60,000 tons 
of segments. There is also shown an ingot mould 
used in steel manufacture, of about 22 cwt. capacity, 
made from pure hematite pig iron, these being made 
up to 12 tons capacity. The stand also contains a 
number of cast iron railway chairs, amongst which are 
samples and models of a patent “keyless” chair, 
claimed to be an improvement on the keyed chair in 
general use in this country. There are also cast iron 
bases and straining posts, as used by the Indian railway 
companies ; a 20in. diameter manhole cover, such as are 
used for covering the manholes in sewers, &c.; also a 
good selection of general castings, including castings for 
motors, flanges for pipes, signal castings, &c. 

The Darlington Forge Company, Limited, of Darling- 
ton, are worthily represented in the Machinery Hall by 
small-scale models of many of their larger forgings and 
castings for marine purposes, and in the outside grounds 
they have one of the most imposing and attractive stands 
the Exhibition can boast of, consisting mostly of full- 
sized models of the ‘‘ items” represented by small-scale 
models in the building. The full-sized models outside 
represent :—(1) The cast steel stern frame and shaft 
brackets, weighing 97 tons, of the twin-screw trans- 
atlantic liner Oceanic, built by Harland and Wolff, 
Belfast, for the White Star Line; (2) cast steel stern 
frame and shaft brackets of the twin-screw transatlantic 
liner La Savoie, built by Le Société Anonyme des 
Ateliers et Chantiers de Penhoet, St. Nazaire, weighing 


793 tons; (3) forged steel solid crank shaft, as made for: 


H.M.’s first class battleships Cornwallis and Albemarle, 
weighing 17} tons; (4) forged steel built-up crank shaft 20in. 
diameter, made for D. Rowan and Co., Glasgow, weighing 
873 tons; (5) cast steel rudder frame, as made for H.M.’s 
battleship Albemarle, weighing 12 tons; (6) cast steel 
single-plate rudder with forged-steel stock, as made for 
Harland and Wolff, Belfast, weighing 15 tons; (7) forged- 
iron anchor davits, as made for H.M.’s first-class battle- 
ships Duncan and Cornwallis, weighing 7 tons each ; (8) 
cast steel propeller blade. 

A further interesting item at the Darlington stand is a 
cast steel stern frame taken from the s.s. Heighington, 
which went aground and fractured, and which has been 
welded with a view to prove that cast steel frames can be 
repaired by welding, and to ascertain the effect of weld- 
ing upon frames. After being subjected to a number of 
bending tests—cold—at the weld, in the presence of 
Lloyd’s surveyor, it was found that there was no dis- 
turbance at the weld, nor sign of flaw in the frame. 
There are also shown here a few steel castings, taken 
promiscuovsly from ordinary make, such as cylinder and 
steam chest covers, pistons, locomotive wheel centres, 
&c.; one of the latter having been subjected to a severe 
test, viz., dropped twelve times from a height of 50ft. on 
to a solid steel bed weighing about ten tons. 

The Machinery Hall exhibit of the Darlington Com- 
pany consists of a huge glass case containing electro- 
plated models of about seventy specimens of iron and 
steel forgings and steel castings for marine locomotive 
and stationary engines, hulls of ships, hydraulic 
machinery, rolling mills, colliery work, and general 
engineering. Notable amongst these are miniature 
representations of the cast steel stern frame and shaft 
brackets of the Oceanic and La Savoie, of which full- 
sized models are shown outside, as well as several other 
special stern frames and brackets, rudders, rams, &c., for 
home and foreign Governments and leading shipbuilders. 
There are also models of forged steel hollow crank an 
stern shafting for the latest first-class battleships of the 
Duncan and-Cornwallis class. 

On the eastern boundary wall of the Machinery Hall, 
Wm. Beardmore and Co. (late R. Napier and Sons), 
engineers and shipbuilders, Govan, show a very exten- 
sive collection of ship models and engine photographs. 
These are arranged in historical order, with warships to 
the right and merchant steamers to the left of the centre, 
and illustrates at a glance, by the different types of 
vessels built at this establishment alone, the progress of 
steam navigation during the past half-century. 

Robert Napier, the founder of the firm, it is scarcely 
necessary to reiterate, was one of the most distinguished 
men in the annals of shipbuilding, and constructed his 
first marine engines in 1823. During the next twenty 
years he produced upwards of eighty sets, amongst them 
the machinery for the first Liverpool and the first Cunard 
steamers—which were built of wood—also the engines 
for the warships Vesuvius and Stromboli for the British 
Admiralty, and machinery for the principal shipping 
companies. 

In 1842 he added iron shipbuilding to his engineering 
business, and the first vessel built in the Govan yard was 
the paddle steamer Vanguard, of 700 tons and 1000 horse- 
power, for the Dublin and Glasgow Steam Packet 
Company, the model of which shown is rather a quaint- 
looking production, and affords a curious comparison 
with the modern production Ophir, shown directly under- 
neath it. A celebrated vessel was the Cunard steamer 
Scotia, the last of the ocean-going paddle-wheel steamers, 
and also the last fitted with as lore engines. She was 
referred to at the time as “ the champion and model of a 
mercantile marine steamer,” and was the first to cross 
the Atlantic in less than nine days, but after carrying 
the mails for fifteen years was superseded by the 
superior economy of the screw steamers, and converted 
into a twin-screw telegraph cable steamer, and is still 
extant under her original name after forty years’ service. 

The Government having sanctioned the use of the 
screw in mail steamers, Messrs. Napier launched the 
China in 1862, the Cunard Company’s first screw mail 
steamer, and she was so successful in doing the same 
speed on about half the fuel that the supremacy of the 
screw propeller was established, and the ocean paddle- 
wheel steamers adandoned; after twenty years’ service 
she was converted into a four-masted sailing ship, and is 
still doing duty for Hamburg owners under the name of 


The advent of the epoch-making steamship A’ 
is illustrated by a photograph of her tri | eee 
engines designed by the late Dr. A. C. Kirk, which con- 
stituted the forerunner of the principle of multi. 
expansion in marine engines now universally followed 
The Aberdeen was followed by the Australasian for the 
same owners—George Thompson and Co., Aberdeen and 
London—whose triple-expansion engines were fitted 
with Kirk’s patent valve gear. The triple-expansion 

addle engines for the steamer Sylvester were also the 

rst of that type, and were fitted on board in the river 
bisa 7 The Royal yacht Ophir is represented by her 
model, and a photograph of the beautiful saloon dome. 

In addition to the rearing there are many models of 
type steamers that the firm have built for the principal 
steamship companies, including the Allan liner Parisian 
which, with the exception of the Buenos Ayrean, he 
Denny and Brothers, of Dumbarton, was the first mail 
steamer to be built of mild steel; four very handsome 
vessels of the Atrato class, for the Royal Mail Steam 
Packet Company; the Windsor Castle, amongst the first 
steamers for Donald Currie and Co.’s South African 
service; and the twin-screws Alnwick and Berwick 
Castle, now under construction for the Union-Castle Line : 
the Periere and Ville de Paris, for the Compagnie Trans. 
atlantique; Garonne and Pizzaro, for the Pacific Steam 
Navigation Company ; Tamaulipas type, for the Compania 
Mexicana ; Tewfik Rabbani class, for the Khedivial Line, 
from Alexandria to Constantinople; Kasuga Maru, for 
the Nippon Yusen Kaisha, Japan; Moravian, for the 
Aberdeen Line to Australia ; Eastern and Australian, for 
that company’s China service; Tagus and Trent, the 
latest mail steamers for the Royal Mail Company ; and 
Highland Brigade, just completed, for the Nelson Line, 
Liverpool. 

The first of the warship models shown on this stand is 
the paddle-wheel gunboat Jackal, built in 1844, which 
was the first war vessel built on the Clyde, and the fore. 
runner of a long list constructed by Messrs. Napier for 
the British Admiralty. The contrast between the 
Jackal and the armoured cruiser Berwick, now under con- 
struction, a beautiful model of which is placed imme- 
diately under that of the Jackal, is an object lesson of 
the advance made in fifty years. The Jackal was fol- 
lowed by H.M.S. Simoon, one of the first iron steam 
frigates in the British Navy, and considered a “ mighty 
fabric” when launched. She was subsequently trans. 
formed into a transport, and, after forty years’ service, 
sold to foreign owners. During the Crimean War 
H.M.S. Erebus, the first armour-clad floating battery, 
was built by the Napier firm, and the machinery con- 
structed for her sister ship the Terror. H.M.S. Black 
Prince was a notable ship, and amongst the first iron- 
clad frigates for the British Navy. Her armour was of 
4}in. soft iron, in marked contrast with the present 
hardened steel. She is still a very handsome vessel, 
and is stationed at Queenstown as guard-ship. Models are 
also shown of H.M.S. Malabar, one of the famous Indian 
troopships launched in 1866, and until recently on service 
as a trooper; the Leander, Arethusa, and Pheton, the first 
steel 7 built by contract for the British Navy, and 
also the first of the protector class; the Australia and 
Galatea, armour-belted cruisers, the first ship in the 
British Navy fitted with triple-expansion engines; the 
Gibraltar, first-class protected cruiser, of 7700 tons, 
completed in 1892, ae at present flagship at the Cape. 
Of H.M.S. Berwick, now under construction in the 
Govan yard, a fine model is shown. She is the most 


d| modern type of first-class armoured cruiser, 9800 tons, 


and 22,000 horse-power; in marked contrast to the 
370 tons, and 600 horse-power of the Jackal, whose model 
is shown in juxtaposition. 

In addition to the types of warships for the British 
Navy, there are on the Beardmore stand models of 
vessels the firm have constructed for the Danish, Dutch, 
and Turkish Governments. The twin-screw triple- 
expansion engines of 12,000 horse-power for the Imperial 
Russian ironclad Sinope, built at Sevastopol, of which a 
fine aaa is shown, were the first designed for a 
warship. 

The Napier-Beardmore firm, it may be added, have 
also made a speciality of steamers for laying and repair- 
ing submarine telegraph cables of the ‘‘ Recorder ’’ type, 
the most recent being the twin-screw John Pender for 
the Eastern Telegraph Company, built last year, of which 
a model is shown. 


AN ELECTRICAL EXHIBITION will be held at the Royal Aquarium, 
Westminster, from Monday, December 16th, 1901, to January 
26th, 1902. It is pro to make the showing of the different 
kinds of machinery and apparatus in actual work the leading 
feature of the show. 

Rapp TRAIN SERVICE.—The prospects of a rapid train service, 
with a speed of two hundred kilometres an hour, may, says the 
Berlin correspondent of the Standard, be regarded as improving ; 
and it now appears that experiments are to be made with steam as 
the motive power. A German railway journal has just published 
an account of a project for constructing steam locomotives capable 
of dragging short trains at the above-mentioned speed over the 
existing permanent ways. This would undoubtedly be an improve- 
ment on the pro electric express, which would necessitate 
new rails. The purchase of the road and the actual construction 
of electric railways would take time, which would be saved in the 
case of a steam railway. Various devices would be adopted to 
secure safety at such a high speed, and to provide an adequate 
pressure, 

BOILERS IN THE Houses OF PARLIAMENT.—A battery of four 
new Lancashire boilers has been installed at the Houses of Par- 
liament for supplying steam for warming and ventilating, and 
culinary work. They were built by the Oldham Boiler Works 
Company, Limited, and take the places of four boilers of similar 
type, and 7ft. diameter, which had been in service since 1869 

hey are 28ft. long by 7ft. 6in. diameter, and are constructed for 
a working pressure of 100 lb., according to the specification of the 
Manchester Steam Users’ Association. The setting of the boilers 
has been carried out to the designs of the resident engineer, Mr. 
Palfreman. To maintain the original centre lines, while increasing 
the diameters of the boilers, special slab walls have been introduced. 
channe! pipes, valy umps, and injectors, are all 1 
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RAILWAY MATTERS. 


Tue number of locomotives on the railways of the 
United Kingdom at the beginning of last year was 20,461, an 
increase of 4224 since 1890, 


many sent to Ja a large quantity of rails in 
Byes her imports of — bar, and rod, and other iron and 
steel, showed a considerable development. 


A synpicaTe at Durban is pooposing a scheme for an 
alternative railway to Johannesburg, by which the time of the 
journey would be reduced to twelve hours. 


We are informed that, after an exhaustive investigation, 
the Prussian State Railway administration has definitely ordered 
nineteen locomotives—four being for express work, and fifteen 
for goods—to work with highly superheated steam on the Schmidt 
system. 

Ar the beginning of last bay the railway companies 
of the United ) orn owned 45,948 passenger carriages, an in- 
crease of 8880 on the 1890 figures. The number of goods wagons 
had increased by 145,437 in the same period, the total being 
671,852. 

Tue introduction of electric tramcars in Glasgow has 
been attended to with a large crop of accidents, No fewer than 
eleven street accidents—one of them the cause of a death— 
happened at the end of last week. There were collisions between 
tra sand bet tramcars and other vehicles, while several 
people were knocked down by the cars, 


Last week the work of connecting the local line to 
Looe with the Great Western Railway rt been completed, a 
new direct service was inaugurated. The local railway, which thus 
becomes a feeder to the Great Western, runs fromm Looe to almost 
the summit of the Caradon Hills, and is divided into two sections, 
constructed and owned by separate companies, 


ExvrensIon of the Japanese railway system progresses 
uninterruptedly. The most recent returns give the length of the 
railway lines as 3635 miles, 833 miles of Government, and 2802 
miles of private railway on March 31st, i900. This makes an in- 
crease of 65 miles of Government and 150 miles of private railway 
since April Ist, 1899, a length of 215 miles in all. 


Tue Select Committee of the House of Lords which 
has been considering the scheme for constructing a mono-line 
electric express railway between Liverpool and Manchester, has 
decided to allow the Bill to proceed, subject to the insertion of a 
clause providing that the centre of gravity of the cars when fully 
loaded shall be at least 12in. below the top of the rail. 


Ir now seems certain that the Exeter and Chagford 
Railway will, in the near future, be an accomplished fact, says the 
Western Morning News, It is only a few miles long, but has been 
rather expensive in the cutting, and the scheme has lagged through 
lack of capital. The announcement is made, however, that the 
whole of the capital required has now been subscribed, and this 
will enable the short length still unmade to be started. 


Last Friday a serious railway accident occurred at St. 
Pancras Station, when a train from Luton ran into the buffer stops 
at the end of the down platform. The stops were carried away, 

rt of the stonework was demolished, the per t way torn up 

or several feet, and a pantechnicon van standing on the platform 

was wrecked. There were about eighty or ninety passengers in 
the train, and, according to the official report, at least six com- 
plained of injuries, 

A NEWSAGENCY is informed by Messrs. Shelford and Son, 
engineers of the West African Railways, that they have received a 
telegram from the chief engineer resident of the Gold Coast 
Railway line from Sekondi to Coomassie, vi4 Tarkwa, reporting 
that the rails have now been laid as far as Tarkwa, that works are 

rogressing for some twenty miles beyond Tarkwa, and that the 

bour troubles have been so far surmounted that 6300 men are 
now employed on the works, The railway to Tarkwa will be 
opened for public traffic at an early date. 


Tue Tramways Committee of the Lancaster Corpora- 
tion last Friday had before them a proposal from a Birmingham 
syndicate for the acquisition of the whole of the powers to construct 
and maintain electrical tramways in the borough obtained in the 
Lancaster Corporation Act, 1900. The scheme of the Corporation 
involves a cost of £70,000, and provides for a network of tramways 
on the overhead wire principle, bringing the growing suburbs of 
Scotforth and Skerton into touch with the centre of the borough. 
It is considered improbable that the Corporation will accede to the 
proposal, 

In the annual report of the Amalgamated Society of 
Railway Servants, Mr. R. Bell, the general secretary, states that 
the Society commenced the year with 620 branches and finished 
with 628, a net gain on the twelve months’ working of eight 
branches, The membership stood at. the end of 1899 at 59,819, 
whereas at the end of 1900 the membership stood at 62,023, an 
increase of 2204 members. The Society’s income from all sources 
during the year amounted to £74,218 6s. 2d., whereas the income 
for the previous year amounted only to £69,364 11s, 10d., an increase 
in favour of this year’s transactions of £4853 14s, 4d. 


WE understand that Mr. E. Manville, M. Inst. E.E., 
of the firm of Kincaid, Waller, and Manville, has presented his 
report upon the several questions submitted to him regarding the 
Leicester tramways scheme—in consequence of objections to the 
schenie which were raised at the meeting of the Council—which 
entirely supports the recommendations of the Tramways Sub- 
committee embodying the scheme which Mr. Mawbey_ prepared 
for them. The full Tramways Committee has therefore unani- 
— recommended the original scheme to the Council, and also 
that the surveys, detailed plans, &c., for the lines, power station, 
depdts, &c., be prepared. The system to be adopted is the over- 
ead trolley. 


THe work of the Kreuzburg-Moscow 
section of the important Moscow, Windau, and Rybinsk Railway 
is rapidly approaching completion. From a Russian standpoint 
this line may be said to mark a new departure, for it has been built 
almost entirely in the interests of the manufacturing districts 
which lie between Moscow and the Russian ports in the Baltic 
provinces, and remarkable energy has been displayed since its in- 
ception. The line in question is destined to play an important 
= in the development of Russia’s trade ; first, it is within easy 

istance of the centre of European Russia ; and, secondly, in view 
of its projected union with the Great Siberian Railway at Moscow, 
it will in course of time bring Riga, Windau, and the other Baltic 
~ into direct communication with the railroad traffic of the Far 
vast and Siberia. 


Tue South-Eastern and Chatham Railway Company 
announces that on and from June Ist, the express afternoon con- 
tinental service vi@ Folkestone and Boulogne, conveying first, 
second, and third-class ngers, will be re-established .. the 
summer months, and will leave Victoria and Holborn Viaduct 
stations instead of Charing-cross and Cannon-street. Passengers 
will reach Paris and Brussels the same night, and Cologne earl 
the next morning, in time to catch the day expresses to the Rhenis 
watering places, Munich, Berlin, Hamburg, and Europe generally. 
A special new feature of this service will be the addition of a dining 
car to the train between Boulogne and Paris. On the return 
journey ngers will be able to leave Cologne in the morning, 

‘aris and Brussels in the afternoon, and reach Victoria, Holborn, 
St. Paul’s or Herne-hill stations shortly after 11 p.m, the same 


night, 


NOTES AND MEMORANDA, 


Tue Trinity yacht Irene has been for some time eoreeng 
out experiments with regard to the transmission of sound in fog. 


Tue total number of coal gasworks in the United 
rao ig is 965. Of this list only fourteen are under municipal con- 
rol. 


Very little hematite iron ore exists in the Corunna and 
Lugo mining districts, and all the ore is suitable for the basic 
process, 


Accorp1nG to the census taken in Febru 
lation of Italy is now 32,449,000—an increase of 4, 
pared with the 1881 census, 


SeveNTY-EIGHT fires in the city of Chicago during 1901 
are known to have been caused by electric wires. It is supposed 
that many others had the same origin. 


THE best of the diamonds found in New South Wales 
are harder and much whiter than those mined in South Africa, 
and are said to be equal to those from Brazil. 


Tue total membership of the American Society of 
Mechanical apnea now numbers about 2260. The American 
Society of Civil Engineers has a membership of 2350. 


THE total output of coal in Spain last year was 2,747,193 
tons, of which quantity more than half was mined in Asturias, 
In 1898 the amount of coal mined was 2,466,800 tons. 


A NEW submarine boat, the Farfadet, was launched 
on Saturday at Rochefort. She is the first of a class of submarine 
vessels of a new type, of which three more are under construction. 


It is generally found that india-rubber washers, when 
screwed up tight and left undisturbed for long periods, adhere to 
the surface of the metal. To remedy this the washer should be 
coated with plumbago before being used. 


Tue correspondent of the Standard at Odessa states 
that it is semi-officially announced that a concession for the con- 
struction of a ship canal from the Black Sea to the Caspian will be 
given to a British syndicate, with a capital of 12 million sterling. 


AccorDING to a parliamentary return, the total output 
of coal in 1900 was over 225 million tons—an increase of more than 
five million tons. There was a decrease in three only out of 
. twelve districts, namely, Durham, South Wales, and the South- 

estern, 


A nEW Bolometer, invented by Professor S. P. Langley 
for the measurement of heat wave lengths, is said to indicate heat 
to the one-thousand-millionth of a degree Cent. By the use of this 
instrument the Newtonian spectrum has been increased twenty 
times in length. 


, the popu- 


,000 as com- 


MISCELLANEA. 


THE death is announced of Mr. Richard P. Rothwell, 
editor of the Engineering and Mining Journal for twenty-eight 
years, at his residence in New York, 


THREE syndicates have been formed in Norway for 
working the coal discovered in Spitzbergen. The coal is found 
fairly near the surface and in the vicinity of the coast. 


A sTEAM engine and mining machinery combination is 
being formed in Milwaukee among prominent manufacturers in 
these lines, though two separate organisations may be made. 


Ir is to-day semi-officially announced that a concession 
for the construction of a ship canal from the Black Sea to the 
Caspian will be given to a British syndicate, with a capital of twelve 
millions sterling. 

WE are requested to state that the forty-first annual 
dinner of King’s College, London, will be held at the Trocadero 
Restaurant, on Monday, June 24th, with the Hon. Mr. Justice 
Byrne in the chair. 


Tue Canadian Government has determined to hold the 
Pacific Cable Bill until it has been decided whether the a: ement 
of New South Wales with the Eastern Extension Telegraph Com- 
pany is detrimental to the British Pacific Cable interest. 


Last week there was launched from W. Denny and 
Brother's shipyard at Dumbarton the passenger steamer Ki 
Edward, which is the first commercial steamer to be fitted wi 
steam turbines. A speed of 20 knots only is aimed at. The 
steamer is intended for Clyde coast traffic. 


Or the iron and steel imported by Japan last year that 
roduced in the United Kingdom showed a much greater increase 
in value than that from any other country. Iron nails, in i 
lar, showed a remarkable growth, though the quantity obtained 
from America and Japan was less than in the previous year. 


Ir would appear that the objectionable trust to control 
the field of industry is getting a foothold in Japan. Last November 
the Japanese colliery owners signed a provisional agreement 
binding them to fixed rates for the sale of coal. Sales of coal 
below the prices specified are punishable by the penalty of a fine. 


Ir is difficult to understand the neglect of British ne 
owners in not having started a regular service of boats between the 
northern ports of Spain and the United Kingdom. The British 
Consul at Gijon says that if their ccmpetitors can make the carry- 
ing trade pay, there is no reason why they should: not take 
part in it. 

Ir is announced that the firm of Sir W. G. Armstrong, 
Whitworth, and Co. has practically concluded an arrangement 
which will enable them for the future to make armour plate by the 
Krupp process up to any thickness—a privilege which had been 


Tue Corunna mines appear to be well worth att on, 
not only for the gold but also for the arsenic contained. An in- 
fluential ey So Cornish capitalists, largely interested in the 
arsenic trade, lately sent out an engineer and mining expert to 
report on these mines, 


Hypravtic pressure is being successfully employed at 
St. Etienne in the mannfacture of steel in moulds, tapering 
towards the top by pressing from the bottom instead of from the 
top of the casting, as by the Whitworth process. This is said to 
produce a more homogeneous steel and to give better results 
generally. 


Tue torpedo boat destroyer Sprightly, built by Laird 
Brothers, Limited, Birkenhead, carried out on Wednesday on the 
Clyde her official full-power coal consumption trial at 30 knots 
with successful results, obtaining 30°2 knots as the mean of six 
= = speed for the three hours’ continuous steaming being 

nots. 


Owrnea to the pressure of work in the department of 
the chief engineer of Portsmouth Dockyard, the entry of 250 
additional mechanics has been authorised, the majority of whom 
are to be fitters and boilermakers, It has also been decided to 
increase temporarily by over 200 per cent. the outlay on new work- 
ing plant in this department, 


A GERMAN contemporary gives the results of investiga- 
tions which have been carried out by Dr. A. Schweitzer to deter- 
mine the influence of aluminium on the magnetic qualities of 
cast iron. The results of the observations may be summed up 
briefly as follows :—Admixtures of aluminium with cast iron effect 
a decrease of the induction for equal field strengths and an in- 
crease of the hysteresis losses for equal inductions. The magnetic 
qualities of the iron, in fact, are lessened in value, 


A consuLak report on the trade of Japan, just issued, 
forms satisfactory reading for the British trader. The imports from 
the United Kingdom last year amounted to £7,313,000, an increase 
of £2,735,000 while there was a slight decrease in the exports to 
this country. The United Kingdom records the largest increase 
in value of imports, though the increase of Germany—70 per cent. 
—is the greatest in proportion. The percentage gained by the 
United States is 63 per cent., and by France, 40 per cent. 


A NEw light steam motor carriage of English build has 
made its appearance. It is the outcome of the ingenuity of Mr. 
H. A. House, of Lifu fame. The weight is 14 cwt. The car is 


driven by a horizontal 10 horse-power two-cylinder compound. 


engine. Steam is obtained from a multitubular boiler so designed 
that easy access for cleaning both inside and out is obtainable by 
means of suitable and easily removable hol The boiler is 
fired by means of a specially-designed burner, using common 
paraffin, All the gearing runs in oil baths. 


In a paper read recently before the Société Inter- 
nationale des Electriciens, M. Picou, who was the engineer-in-chief 
for the electricity supply service at the Paris Exhibition, gave 
some figures as to the output and power consumption. The total 
duration of the electricity service was 2756 hours, during which 
public lighting was supplied for 909 hours, and the average 
number of hours of running of the generators was 713°5. The 
total connections to the mains represented 11,265 kilowatts—prac- 
tically 20,000 horse-power, e mean daily output of the 
generators was 25,336 kilowatt hours, 


As is generally known, the Anglo-American syndicate, 
the Edison Iron Ore Milling Company, Limited, has acquired 
enormous deposits at Dunderland, in the north of Norway, where 
a large industry is to be established, and last autumn a patent 
for the process was applied for in Norway. This application 
was referred to a specially-appointed Royal Commission, which 
has just decided that the patent be refused on the ground that 

@ process is not a new one. The application was for ‘‘a pro- 
cess for the concentration and briquetting of magnetic ores,” it 
being intended to export the briquettes for treatment by the 
English and Scotch ironworks. 


THE new testing station of the British Fire Prevention 
Committee was opened on Wednesday afternoon. The following 
tests were undertaken in the course of the afternoon: One with a 
suspended ceiling protectios an ordinary floor and another with a 
thin partition, both by the Banks Fireproof Construction Syndi- 
cate, Limited, which were subjected to high temperatures for a 
period of one and a-half hours, Further, a test was undertaken 
with a heavy warehouse floor spanning 22ft. which was subjected 
to a very severe test for a period of three hours, whilst loaded to 
the extent of 2 owt. sper square foot ; this floor was put forward by 
the same syndicate for investigation, ; 


hitherto to the three Sheffield firms and to Beardmore and 
Co., of Glasgow. 


KEROSENE oil is one of the most important of the 
per coming from abroad, which are in constant use in Japan ; 
7,842,324 gallons were imported in 1900, a considerable increase 
over the immediately preceding year. More than 70 per cent. of 
the oil comes from the United States, which sends increasing 
quantities to Japan. 
Tue British Consul in Nicaragua reports that rubber is 
ming more scarce every year, and the planting of rubber trees 
has not been taken up to any extent, possibly through the long 


time ni before any result is seen, and the difficulty of pre- - 


venting stealing. The Government allows a bonus of 1 dol. on 
every rubber tree planted in certain districts. 


Tue Admiralty has informed the Devonport dockyard 
authorities that battleships and cruisers in commission for the home 
stations, and all vessels being prepared for the Reserve, Training, 
and Channel Squadrons, shall be fitted with wireless telegraphy 
apparatus, All future battleships and cruisers sent to the Medi- 
are also to be soequipped. Apps-Newton coils are being 
used, 


Ir is reported that the firm of C. S. Swan and 
Hunter, of Wallsend, has been commissioned to build a floating 
pontoon dock for Japan. The dock will be built in sections, 
with a view to being taken to pieces for shipment and final 
reconstruction at the Japanese port of destination. The Bermuda 
floating dock, which is being built by this firm for the Admiralty, 
— eg is of exceptionally large dimensions, is now well 

vanced, 


A NovEL type of motor war machine is being built by 
Vickers, Sons, and Maxim, Limited. It has been designed by 
Mr. F. R. Simms, of 55a, Southwark Park-road, Bermondsey, and 
is an armoured car intended for the protection and inspection of 
railways. It runs on the rails and is propelled by a petrol motor, 
the armament consisting of a one-pounder Maxim gun. Each 
— is constructed to be manned by one officer and two or 

e men. 


Accorpine to the reports of the well-known Spanish 
mining engineers and experts, the abundance of iron ore of every 
description is immense in the Lugo district of Galicia. In the 
neighbourhood of Rivadeo, in the valley of Buron, about nine miles 
from the Rivadeo-Villaodrid Railway, some 125 claims of very pure 
iron exist, which, according to the analysis of the School of Mines 
at Madrid, shows 68 per cent. of iron, and scarcely a trace of phos- 
phorus, sulphur, and silicate. 


A MEETING has recently taken place at the offices of 
the Swedish Iron Board in Stockholm by leading manufacturers of 
Lancashire pig iron to consider the depressed state of the iron 
market here prevailing, with the result that a resolution was 
unanimously agreed to not to sell this kind of rolled iron under 
155 kr. per tom net, delivered at port ofexport. Not so very long 
since the price rose to 220 kr. per ton, but it has since declined as 
low as 150 kr., which is the cause of this combination. 


Tue French Government is believed to have under 
consideration a Bill intending to prohibit the use of white lead, in 
accordance with the recommendation of the Public Health Com- 
mittee. The Chamber of Commerce at Lille, which is the centre 
of the manufacture of white lead in France, has taken up the 
defence of the white-lead interest, and has published a long 
memorandum in defence of the use of this material, which has 
been sent to the Ministers of the Interior and of Commerce. 


THERE appears to be ample room for the supply of 
agricultural machinery in the Warsaw district of Poland. There 
are fourteen newly-formed agricultural societies in this district, 
one in each Government. It is said that agricultural machinery to 
the value of £29,000 passed through the hands of the Warsaw 
society last year. The societies will only deal with makers at 
wholesale prices. The address of each y is ‘‘ Towarzystwo 
Rolniczne,” at the chief town of the Government in which it is 
situated. 


Tue Roumanian State shipbuilding yard at Turn- 
Severin, in addition to carrying out a large amount of repairs in 
Roumanian, Austrian, and Russian vessels, have turned out a large 
amount of new work, including two lifting pontoons for the State 
river authorities, two 650-ton cargo steamers, two 380 horse-power 
twin-screw tugs, two 380 horse-power twin-screw passenger 
steamers, and 190 horse-power passenger steamer for the Rou- 
manian Government steamship service. _ All the boilers on these 
vessels are adapted to be fired by petroleum residues. 
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REPLIES. 

G. F. W. (Donnington).—As far as we know, no successful machine 
working on these lines exists. 

W. K. B. (Gorton).—You can obtain full information either from the 
Board of Trade, Whitehall, or from the Civil Service Commissioners, 
Whitehall. 

F. 8. C. (King William-street).—We know nothing of the American 
blocks of which you write, but we believe you can obtain them from 
Doulton’s, of Lambeth. 

Dirricutty.—We have failed to decipher your letter with certainty. We 
believe you speak of a Grasshopper beam pump. If you will state 
what your difficulty is, we shall try to help you. 

A. R. (Gillsboro).—We advise you to procure an elementary treatise on 
mensuration, which can be had for a trifle at the shop of any dealer 
in second-hand books. You will then learn how to treat all such 
questions as those ye have sent us, the replies to which would occupy 
—_ space in this column, and would quite devoid of general 
nterest. 


MEETINGS NEXT WEEK. 


Tae InstiTuTION OF ELecTRIcAL May 80th, at 
8 p.m., at the Society of Arts, John-street, Adelphi, W.C. Annual 
General Meeting. 


City or Lowpon Scrence Socrery.—Wednesday, May 29th, 
at 7.30 p.m. Paper, ‘‘Some Scientific and Engineering Artifices I have 
Known,” by Mr. T. E. Gatehouse, F.R.S.E., A.M.1.C.E., &c. 


Roya Institution or Great Britarn.—Friday, May 8lst, at 9 p.m. 
Discourse on ‘‘ With the Allies in China,” by Mr. A. Henry Sav; 
Landor, M.R.I.—Afternoon Lectures at 3 p.m.:—Tuesday, May 28th (the 
lyndall Lectures): ‘The Philosophical Undertones of Modern Poetry,” 
by Prof. William Knight, LL.D.; May 80th: ‘“‘ The Chemistry 
of Carbon,” by Prof. Dewar, M.A., LL,D., F.R.S., M.R.I.; Saturday, 
June Ist : “ The Biological Characters of Epiphytic Plants,” by Prof. J. 
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THE MANCHESTER AND LIVERPOOL EXPRESS RAILWAY. 


WE are glad to be able to announce that Lord Falkland’s 
Committee have found the preamble of Mr. Behr’s Bill 
proved. The clauses have been gone through, and the 
Bill ordered to be reported to the House of Lords for 
third reading. So far there is a prospect that a very 
important experiment will be made. The Bill, our 
readers will remember, is for the construction of a line on 
the mono-rail system between Liverpool and Manchester. 
The length of the line to be about thirty-five miles; 
the time of transit twenty minutes. The cars will carry 
forty or fifty passengers. About two miles and two 
minutes will be required to get up speed to 110 miles an 
hour, and the same time and space intervals for stopping. 
Although the Bill has got through the House of Lords 
Committee, it does not follow that it will get through 
both Houses of Parliament. We can only say that we 
hope it may. Our reasons are simply that we are always 
glad to see a considerable scientific experiment carried 
out; and the proposed railway is nothing if not experi- 
mental. The projectors have, indeed, little but assump- 
tion, analogy, and a very limited personal experience to 
rely on; but it may safely be said that the more novel 
and daring an experiment is, the more likely is it to prove 
interesting and to claim attention. 

We believe that we do Mr. Behr no injustice when we 
say that the details of the experiment remain inchoate. 
It would have been scarcely worth while, indeed, to incur 
much expense in preparing detailed plans and specifica- 
tions before it was known that the House of Lords 


5 | Committee would sanction the proposal to construct such 


a line at all. This is, perhaps, the reason why one set 
of witnesses held that the proposals for constructing and 
working the line, as prepared by Mr. Behr, were satisfac- 
tory, while equally competent experts characterised them 
as quite impracticable. It has been staed, we cannot say 
with how much truth, that Mr. Behr himself in committee 
knew least about the details of the scheme. . But this 
does not signify so long as a man of Dr. Hopkinson’s 
ability is able to guarantee the success of the’ railway in 
so far as that depends on electricity. _Much of the 
opposition urged by the Lancashire and Yorkshire Rail- 
way Company and the Cheshire Lines Committee, was 
based on the theory that it could not carry passengers 
enough to be a commercial success ; but with that matter 
we have nothing to do.. We can only. charitably ho 
that this trial of a novel method of locomotion - will 
carried out by men with enough to bear with equanimity 
the loss which they will incur if the scheme is not a 
suecess.. The prospective shareholders will. no doubt 
keep the French proverb in mind, which tells the world 
that one cannot make omelettes without breaking 
eggs. There are, however, certain salient points, 
broad features of the scheme so to speak, on which 
it is possible to comment; and even, like Dr. Hop- 
kinson himself, to arrive at certain definite conclusions. 
We have quite recently explained what working trains 
at_ 120 miles an hour involves. It appears that the 
highest velocity contemplated by Mr. Behr is only 110 
miles an hour—a fact which may perhaps restore eon- 
fidence to some timorous people, and no doubt diminish 
the chance of accident. It does not appear that Lord 
Falkland’s Committee quite understood, any more than 
we do, the:reason why a mono-rail: was selected for the 
experiment ; or that they recognised the eminent suita- 


bility of such a road for 110 miles an hour. They did 
stipulate, however, that Mr. Behr should satisfy the 
Board of Trade that the centre of gravity of the 
carriages will be 12in. below the rail when the cars 
are full of passengers. But this is only one of 
the problems which beset those who try to master 
the reasoning which has resulted in the scheme. 
The mono-railway is a very old invention. The ad- 
vantages claimed for railways of the kind are that they 
cost very little, because there are no earthworks and 
little or no land taken up. In its elementary form we 
have a series of posts driven into the ground—short posts 
where the ground is high, long posts in the valleys. Onthe 
tops of the posts a level rail is secured, and on this runs 
a species of trolley, from which depend, on each side, 
baskets or boxes, in which are placed whatever has to be 
carried. The more elaborate Behr railway consists of 
numbers of trussed A frames, on the top of which is the 
bearing rail, and on each side guide rails. The vehicles 
straddle across, and the passengers sit back to back, as 
on an Irish jaunting car. We gather from Mr. Behr’s 
proposals, however, that the cost of the line, although it 
will be nearly level, is estimated at £13,500 per mile this 
year. Last year the estimate was £18,000 per mile, but 
materials are now cheaper. If the final cost of this line 
is kept down to the estimated cost, it will, apart from all 
other peculiarities, be one of the most remarkable under- 
takings in England. We are not sanguine enough to be- 
lieve that. the cost will be less than £20,000 a mile. 
Under the circumstances we do not see where a saving is 
effected. A very good double line indeed, of the 4ft. 84in. 
gauge, can be made for that price in level country. 

However, we may take the road as we find it. Dr. 
Hopkinson has calculated that during the time of accele- 
ration about 1500 indicated horse-power would be required. 
The work to be done represents, in round numbers, 421 
foot-tons per ton of train. The car or “train” is to 
weigh 50 tons. Dr. Hopkinson does not doubt that it is 
quite possible to transmit that power from a generating 
station. Neither do we. Still there are difficulties. Is 
there to be one generating station in Liverpool and 
another in Manchester, or are we to suppose that 1500 
horse-power will have to be transmitted thirty-four miles 
or so from a single station at one end of the line? To 
do that with reasonable economy seems to suggest a very 
high-tension current. No one appears, however, to have 
formed any definite notion of how the power is to be 
applied. Dr. Hopkinson does not think that Mr. Behr’s 
arrangement would answer. The mono-rail, in truth, 
does not lend itself kindly to being worked by electricity. 
We gather that the car is to be supported on four wheels, 
each of which is to be driven by a motor weighing 
2} tons. Ona double-rail system the motor can be put 
on the axle between the wheels ; on the single-rail system 
it is obvious that a motor must be put at each side of the 
single wheel. This does not seem very commendable ; 
consequently recourse is to be had to gearing. But, 
once more, no one knows how gearing or chains would 
work at 110 miles an hour. Assuming a wheel 20ft. 
in circumference, the revolutions per minute would 
be 484, which sounds high for gearing. However, Dr. 
Hopkinson knows of as much as 100 horse-power being 
transmitted by means of gearing on tramways. To get 
875 horse-power out of a 2}-ton motor seems to be opti- 
mistic ; but this we understand would only be required 
for a very short time. Wedonot know how Dr. Hop- 
kinson has calculated the horse-power. If the motors 
exert a steady or fairly steady 1500 horse-power, then at 
low speeds the torque would be very high, and at the 
high speed towards the end of the acceleration period 
comparatively small. Assuming, however, as is most 
likely, that he has calculated it on the basis of the aver- 
age velocity attained during the acceleration period, 
namely, 55 miles per hour, then the torque would be 
about 10,250 1b. The weight of the loaded car would be 
112,000 lb., or much: more than sufficient to satisfy the 
necessary conditions of adhesion. 

Some capital was made by the opponents of the Bill 
on the assumption that the wind draught when two cars 
passed each other, a distance of only 18in. intervening, 
at 110 miles an hour, would be so enormous that the 
carriage windows would be forced out. Contentions of 
this kind carry us back to the days of George Stephen- 
sonandthe cow. History, indeed, at the hands of learned 
counsel and expert witnesses has repeated itself. Just 
the same arguments have been urged against 110 miles 
an hour that were brought to bear in 1830 against thirty 
miles an hour. Such arguments are of no importance. 
To us the radical objection to the whole scheme is the 
mono-rail, Mr. Behr handicaps the proposal. In 
Germany, it will be remembered that a scheme for 
running at 120 miles an hour is making headway. It 
is, however, a significant circumstance that, according to 
the most recent information. available, the cost and 
difficulty of working by electricity over a considerable 
mileage are found to be so great that it is now contem- 
plated to use steam locomotives instead of electrical. A 
special type of locomotive is to be employed, hauling a 
single coach. The permanent way is to be re-laid and 
made so far perfect that a velocity of 120 miles an hour 
may be maintained with safety. 


AS AN ENGLISHMAN SEES IT. 


In the current number of Cassier’s Magazine an article 
entitled ‘The Copying of American Machinery; as an 
Englishman Sees it” appears under the name of Mr. 
Joseph Horner. We did not know before that Mr. Joseph 
Horner was an Englishman. We cannot say that we are 
pleased to know it now. We would rather that such 
articles as that to which we have referred were written 
by Americans. There would be as little fault to find 
with it then as there would have been with Mr. Horner 
if he had found all his plums in a British pie instead of 
in an American one. One who boasts of the prowess of 
his own people is often condemned. What shall be said 
of he who boasts of the prowess of others at the expense 
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of his own? We know the proverbial value of self- 
recommendation; yet surely the man who is guilty of 
praising himself is less ridiculous than he who stands on 
a stool to cry ‘I have a long cap on my head. I know 
not what I do. Buy from my neighbour. Buy, buy, 
buy! They be all weaklings and imitators in my shops. 
Cross the bridge to my friend, there, and buy, buy, buy!” 
It is no exaggeration to say that it is into this position 
that Mr. Horner, making himself a spokesman on their 
behalf, would raise ail British machine tool makers. 
Virtually, he tells us that, as an Englishman sees it, no 
good thing comes out of England. We are a race of 
imitators who of necessity lag a pace behind those we 
follow. He insists on this point with a reiteration which 
has all the appearance of pique. 

Time was when the ‘“‘easy-chair of custom” had too 
many charms for British engineers; when it was the 
duty of all who had the welfare of their country at heart, 
and had the means of doing so, to make no half-hearted 
attempt to warn their friends of an increasing danger. 
That time has passed, and an article cast in the strain of 
this of Mr. Horner’s is, at the least, an anachronism. 
British machine tool makers are fully alive to the position 
of their trade; they even know more about it than this 
Englishman, and, though it may be a revelation to him, 
there is actually a sale, and a very large sale, for their 
tools. It may surprise him even more to learn that they 
go to France, Germany, and even to America. Further- 
more, Mr. Horner has jumped to a rash conclusion. 
He appears to take it for granted that American methods 
imported into this country would be as successful as in 
the United States. It seems not to occur to him that the 
types of tools made in Great Britain are adapted to the 
wants of Great Britain. It is surprising that a gentleman 
who has written so much on the subject should close his 
eyes to the condition of trade and labour in these islands, 
and should overlook the peculiar circumstances which have 
afforded America opportunities which she has not been 
slow to take. We might remind Mr. Horner that the 
iron trade with America flows through a check valve. 
The current runs easily in one direction; it is practically 
stopped in the other. We should have imagined that an 
Englishman, seeing things from an English point of view, 
would have been glad enough to lay sfress upon such 
points, and to show the best side of the trade of his 
country. 

It would be interesting to go through Mr. Horner’s 
article paragraph by paragraph, and so to attempt in some 
measure to diminish the damage which such a contribu- 
tion may do our reputation and trade. But that is 
evidently impossible. We select, however, one or two 
passages forcomment. ‘It is well, in the interests of a 
nation’s industries, and of the highest national and indus- 
trial life, that the burden of the human drudge shall be 
lessened to the last limits.” The author is advocating 
automatic machinery. Let us ask him which is the 
greater drudgery, to watch five or ten machines which are 
quite competent to look after themselves, or to use 
one which demands the use of attention and intel- 
lect ? We would furthermore ask Mr. Horner if the 
American system, which superannuates a man at forty, 
is better for the “‘ human drudge”’ than a system which 
can find occupation for an old servant till his hair is white 
and his eye dim? The author is determined to make a 
plagiarist of the British tool maker, consequently we have 
a list of ‘the more notable examples of British imita- 
tion of American inventions.” The list opens unfortu- 
nately. The case is quoted of the ordinary change gear 
for screwing. To effect a change, we are told, ‘seldom 
occupies less than fifteen minutes, and may take 
half an hour. It is repeated many times a day in 
a large shop. A few years ago an American de- 
vised a permanent arrangement of wheels by which 
the changes for different screws could be effected within 
a minute by the simple movement of a handle.”” We are 
not prepared to contest the statement that this gear was 
invented in America, but we are under the impression 
that the idea was borrowed from a foreign machine. 
Be that as it may, we have been assured by an autho- 
rity on machine tools that it took no less than 
fifteen years for Americans to discover its value, and it 
is, as far as we are aware, only made for comparatively 
small lathes at the present day. In another passage we 
are told that the American screw machine “still holds 
its place by very long odds.” To that we have not the 
slightest hesitation in replying that there is no machine on 
the market superior to some of British manufacture. 
The prevalence of the American machine is due to wholly 
other causes than its undeniable excellence. The author 
goes on to tell us that the turret originated in America—a 
statement which we imagine he would find it difficult 
to prove; and he continues, “American firms still 
went on improving until they made the movement 
of the machine wholly automatic.” Mr. Horner does 
not mention that this was an improvement in one 
sense only; it reduced labour, but at the expense 
of time, for a hand-worked turret lathe is more rapid in 
its action than a full automatic. In the matter of gear 
wheels Mr. Horner again gives the truth in a biassed form. 
He says, “ The common British practice has been to cast 
them roughly and inaceurately from patterns; the 
American to cut the teeth cleanly and truly from solid 
iron, steel, or brass.’ The author is evidently quite un- 
acquainted with the excellent cast wheels that were 
formerly used in this country, and is as blind to certain 
advantages which a good cast tooth possesses as he is 
ignorant of the fact that it was the failure to cast good 
teeth in America that led to the adoption of cut teeth there. 
Even now firms who employ only cut teeth hold that their 
use is more a matter of fashion than of necessity. Thead- 
vantage of the cut wheel lies principally in the ease with 
which itis made. As for gear-cutting machines, we do 
not for an instant deny the excellence of a well-known 
American make, but we know of at least one English 
machine which is equally good, and we have not seen any 
howe gear cutter yet that can beat a certain English-made 
machine, 


We do not desire to follow Mr. Horner's condemnation 
of British makers further. It would be easy to show that 
America owes at least as much to this country as we 
owe to her—we say this without the least desire to depre- 
ciate the excellent work and the inventive genius of the 
Americans. And it is impossible to avoid the natural 
thought that an Englishman would be better employed in 
finding and extolling the virtues of this country than in 
proclaiming her apparent weaknesses and holding her up 
to contempt and ridicule. Nothing is tobe more 
regretted and more strenuously combated than the in- 
creasing tendency to run down our own country. It was 
not in that spirit that we gained our eminence, and in 
that spirit we shall not holdit. Boastfulness is preferable 
to servility. A little vanity is a great buttress to self- 
respect. In conclusion, we cannot refrain from quoting 
an admirable passage, bearing on this point, which 
appears in a story by Commander H. N. Shore, in the 
Naval and Military Record. A handy-man speaks :— 
“* Now, to my mind, when chaps fall to and abuse their 
own countrymen, and blow about foreigners, it’s time to 
jack up. If Englishmen are to creep about the world 
like a pack of whipped hounds, afraid to speak a word of 
what Englishmen have done, I say it’s time to knock 
under. Do you think that was the spirit that made 
England what she is? Do you think Nelson would have 
carried the San Josef or Cochrane, the ‘——’ with a 
passul of mean-spirited hounds at their back? Would 
our ships have beat the French at the Nile or won 
Trafalgar if they’d been manned by a lot of sneaking curs 
who were afraid to say a word for their country for fear of 
offending the foreigners? No! The way British seamen 
whipped their enemies was by making up their minds 
that each Britisher was equal to three foreigners! And, 
what’s more, if you wantold England to keep her place 
in the world, and your seamen to keep the foreigners 
from fooling us, you must put heart into them. You 
can’t make men what's going to fight have too high an 
opinion of themselves and of their country. It was that 
what pulled the old country through her troubles in the 
past ; aye, when all Europe was in arms against her, and 
she hadn’t a friend dare strike a blow for her. And it’s 
that as ‘Il pull her through again when she has to face 
odds in battle.” 


THE WORK DONE IN A BOILER, 


In giving evidence, recently, before the Parliamen- 
tary Committee on the Mond gas power scheme, Sir 
Frederick Bramwell is reported to have said that the 
maximum efficiency of the steam engine was _ repre- 
sented by the conversion of about 9 per cent. of the 
heat generated in the furnace into useful work. No 
doubt this is true of very large numbers of steam 
engines; but Mr. Bryan Donkin has shown in this 
journal that large engines now realise over 16 per cent.; 
and that in the best class of triple-expansion engines of 
moderate power 12 and 14 per cent. are obtained with 
comparative ease. Sir Frederick had no doubt over- 
looked the more recent, and in a way, exceptional 
developments of steam machinery. It is a noteworthy 
circumstance that, although the cost of fuel for power in 
large factories and mills bears but a small proportion 
to the complete working expenses, any invention which 
beyond question saves fuel by augmenting the efficiency 
of heat engines seems to meet with favour and adoption. 
We may cite as an example the Schmidt superheated 
steam engine, which is, we understand, being manufac- 
tured now on a very considerable scale. The phenomena 
attending the conversion of heat into water seem to 
possess a perennial interest. No matter how much is 
written about them, more seems left to be said; and a 
paper on steam-engine economy read before any scientific 
society in the world, at home or abroad, is certain to 
evoke animated discussion. Our readers well know how 
fully and frequently thermodynamical questions have 
been dealt with in our pages. We make no apology, 
however, for returning to the subject. Indeed, we are in 
a manner impelled thereto by certain recent utterances 
concerning energy, and reasonings about the meaning of 
the word which seem to be of importance. 

It has always been held until quite recently that Clark- 
Maxwell's views concerning the energy of gases, specific 
heat, thermal efficiency, and, in one word, heat in general, 
were all but final. It is true that Maxwell himself has 
hinted, or more than hinted, at the existence of certain 
gaps in his theories. It may be said, however, that it 
has remained for Lord Kelvin to accentuate these dis- 
crepancies, and to say enough to lead to the belief that 
we are very far indeed from having heard the last word 
concerning energy and the molecular physics of gases. 
Thus, for example, whereas it was not so long since 
taught that the bombardment of the walls of an enclosing 
space by gas molecules produced what we call pressure, 
such difficulties have been at last recognised in the pre- 
sentment of this theory that the more advanced physicists 
maintain that contact does not take place at means 
the walls of a gas cylinder, and the flying mole- 
cules. A layer of ether is interposed between the two, 
which the molecules cannot penetrate. Again, the property 
of inertia, which we have constantly defined as “ capacit, 
for receiving motion,” is now being stated, in all 
possibility, as an electrical phenomenon. We mention 
these things not because they have any special connec- 
tion with the subject of this article, but because they 
serve to show that there is nothing extravagant, or out of 
the way, or alarming in the proposition that the so-called 
law of the conservation of energy may be found capable 
of modification. To apply this to the matter in hand. 
A British thermal unit is said by different authorities to 
represent 772, 774, and 776 foot-pounds by Joule’s sys- 
tem. We need not concern ourselves about these small 
differences, nor have we the least reason or intention of 
disputing the accuracy of the deductions drawn from the 
various experiments which have been carried out; but 
we do say that there appears to be reason for doubting 
that, because a given quantity of heat energy applied in 


one way will raise the temperature of a pound of 

one degree Jahrenheit, or lift a of 
772ft. high, the same amount of energy applied in 
another way must produce a precisely equivalent result 
Indeed, it is a matter of common kowlales that facts in 
chemistry do not harmonise with deductions from Joule’s 
investigations, to say nothing of animal chemistry 
and mechanics. There are puzzles about explosives 
— and exothermic, which have yet to be 
solved, 

When, therefore, it is stated that a given steam engine 
converts into useful work only 5 per cent., or any other 
quoted percentage of the calorific value of the fuel, it 
is jerk as well to bear in mind that this statement is true 
only within limitations. In other words, so far as we 
know, a given quantity of heat can only produce a given 
quantity of work. But it is not right to assume that 
this statement covers the whole ground. If we could see 
further into the secrets of the universe, we might perhaps be 
made to understand that the result in question was much 
better or much worse than we now suppose it tobe. We 
know absolutely nothing of the nature of heat. To sq 
that it is simply a long wave vibration of the ether as 
light is a short wave vibration, advances our useful know. 
ledge not at all. The assertion that because a given 
quantity of vibrations—for that is what the statement 
comes to—producing a given rise in temperature in 
pound of water can also lift one pound 772ft. high against 
the action of gravity, and that in this way we have a 
measure of the pressure-equivalent of the energy exerted 
by the ether waves, under all circumstances and con- 
ditions, no less and no more, is a generalisation which 
the advanced minds of the present day begin to see 
requires qualification. 

aving generalities, however, let us speak of the 
steam engine, and turn our attention for a moment to 
certain matters which are not quite so simple or readily 
understood as shallow thinkers would have the world 
believe. What is the work actually done by heat in a 
boiler? Leaving the steam engine to take care of itself 
for the moment, let us consider how far the boiler is or is 
not an efficient converter of heat into work. We shall 
only speak of the heat actually transmitted through the 
plates to the water, and to simplify matters we shall 
assume that the feed-water is raised to the temperature 
of the steam in the boiler before it is injected. The 
total pressure is 115 lb. ; that is to say, the working gauge 
pressure is 100 lb. The volume of 1 |b. of the steam is 
8°80 cubic feet, and the relative volume is 237 to 1; 
that is to say, one cubic foot of water makes 237 cubic 
feet of steam. Now the actual work done by the heat on 
any single pound of water consists in producing 3:80 
cubic feet of steam against a pressure of 115 lb. on the 
square inch. Before it can do this the molecular attrac- 
tion—as it is called, for want of a better phrase—of the 
water must be overcome. This absorbs—omitting 
small fractions, which are very useless and confusing now 
—876 thermal units. In this quantity, however, is 
included the work to which we have just referred, namely, 
the putting into the steam space of the boiler of 
a pound of steam which was not there before. This 
represents 144 x 115 X 3°8 = 62,928 foot-pounds, 
or 81°4 thermal units. All the rest of the heat is 
expended—in doing what? The text-book answer is, as 
we have stated, in overcoming the molecular attraction 
of the water; but what this really means no man living 
knows. Let us put the molecular attraction on one side, 
however, and proceed to consider our poundof steam. It 
is clear that on our hypothesis it has been produced by 
the expenditure of 81°5 B.T.U. As each pound of 
steam is made in the boiler it pushes another pound out 
of it, which acts on the piston of the engine during the 
full-pressure part of the stroke ; and we have no difficulty 
in postulating theoretical conditions under which the 
whole of the 81°5 B.T.U. would re-appear as useful work 
done on the piston of an engine. But let us advance a step, 
and consider the use of this pound of steam expan- 
sively. By using the steam with only an eight- 
fold expansion we can get, in round numbers, 160,000 
foot-pounds out-of it; that is to say, 97,000 foot-pounds 
from expansion alone. But, as we have said, the work done 
in the production of the steam, that is to say, the me- 
chanical work properly so-called, only represented in round 
numbers 63,000 foot-pounds. Whence comes the 97,000 
foot-pounds extra? The “‘latent”’ heat is greatly in excess 
of what is needed to supply this; and it is understood 
that this is expended or converted in overcoming some 
force holding the molecules of water in the condition of a 
non-elastic liquid, and compelling them to assume the 
condition of an elastic fluid. But no physicist now, or, 
indeed, for many years past, assumes that there is any 
heat latent in steam. The lost heat has been expended in 
doing work—part of it, as we have seen, in producing 3°8 
cubic feet of steam against a pressure of 1151b.; the 
remainder in doing some act, the precise nature of which 
is shrouded in mystery. It seems to be obvious that, 
seeing that one pound of steam can only represent 
the mechanical work done on it, without some change 
of conditions the moment we attempt to expand 
it we must draw on the so-called “latent” heat. In 
other words, liquefaction will take place. This is borne 
out, as we all know, in practice. But let us see what 
the liquefaction means. Heat was expended in over- 
coming molecular attraction. By causing the steam to 
expand, the molecular attraction re-asserts itself, and 
liberates heat, which heat is at once converted into work 
on the engine piston. Putting this in asomewhat differ- 
ent shape, we find that in the . bye pressure is obtained 
by a process which is entirely different from that by 
which it is obtained in a compressing pump or in an 
internal-combustion engine. In the former, especially, the 
pressure rises from zero to the maximum; and a curve, 
very nearly a hyperbola, will delineate the progress of the 
rise in pressure. But inside a steam boiler nothing 
analogous to this takes place. Steam is invariably 
produced at once of the full boiler pressure; an 
there is apparently no equivalent of any kind for the 


| 


May 24, 1901 


THE ENGINEER 


543 


expansion portion of the diagram. That never comes 
direct from the boiler as it would from the receiver of an 
air engine. It is derived entirely indirectly from the 
complex process the nature of which we have indicated. 
No one knows on what the “latent” heat is actually 
expended. Tf for lack of a better name we call it “ attrac- 
tion,” then it seems to be clear that this attraction is in 
some way competent to undergo conversion into mechani- 
cal work in a way different from that by which it was 
overcome; and, to sum up, we are led to the conclusion 
that the working of a steam engine does not represent, as 
it is said to represent—in a different sense, however—a 
closed cycle; work of one kind being done in the boiler 
which is never done backwards, so to speak, in the 
cylinder. Putting the whole thing into another form, 
we may say that the eee in a permanent gas is almost 
altogether and at all times dynamical. It is due to the mo 
tion of the gas molecules. In steam a very large portion of 
its energy is potential, and expansion cannot take place 
adiabatically against a resistance without the preliminary 
conversion of this potential energy into dynamic energy. 
The conditions are analogous to the work done in lifting a 
weight, then letting the weight fall, and using up the 
heat generated by its collision with the ground; the force, 
whatever it is, urging the water molecules together, being 
strictly analogous to gravity urging a stone to fall. The 
dynamic energy of steam is represented by its sensible 
temperature, and this, in the case considered, it did not 
obtain inside the boiler at all; it was obtained in the feed- 
water heater. Its potential energy is represented by its 
so-called latent heat. 

Finally, no more work can be got out of steam than 
has been put into it. How much of it can be recovered 
depends on circumstances in part well known. It is the 
custom to say that the latent heat represents dead loss. 
It ought to be well known that this is nottrue. Wehave 
shown that this is not the case. Itis convertible in some 
way that no one understands into useful work. The full- 

ressure part of the stroke is fairly well understood. We 
ow how much mechanical energy is directly expended 
in producing a given weight of steam under pressure. So 
far we know what is the amount of work done in a boiler. 
The expansion part of the stroke has nothing, save by 
coincidence, in common with the expansion of a perfect 
No expansion at all, save that due to its sensible 
temperature, could take place in a steam engine unless 
molecular attraction re-asserted itself, the molecules falling 
together and parting with their heat. In other words, 
our steam engines depend after all in some considerable 
degree for their efficiency, paradoxical as it may ap- 
pear, on liquefaction during the expansion stroke. If 
that did not take place there would be little heat avail- 
able to carry on expansion and do work. Nothing 
could make the difference between steam and a permanent 
gas more convincingly clear than this fact. When we 
bear it in mind we can appreciate the radical difference 
in the whole principle of action introduced by superheat- 
ing the steam. In that case we are no longer dependent 
on molecular attraction for expansion, but on free heat 
bringing steam to the dynamic condition of a permanent 
gas, 


THE MOUTHS OF THE DANUBE. 


Soon after the portions of Bessarabia lying along the Pruth 
and Danube had once more been transferred to Russia in 
1878 by the Treaty of Berlin, the Russian Government set to 
work to consider two projects for developing the region in 
question. One of these projects was the requisite canali- 
sation of the Kilia branch of the Danube estuary, and the 
other was the construction of a system of strategical railways 
in the territory thus ceded by Roumania. While both these 
projects were under consideration, highways were made along 
most of the routes to be followed by the projected strategical 
railroads, and thus the question was more or less settled 
before a decision had been arrived at. Now the question of 
making the Kilia waterway navigable has come up again, and 
the Government and local authorities have presented a peti- 
tion in favour of the project. All the necessary estimates of 
the cost, the surveys, and technical plans were drawn up some 
years ago and approved of, and the only matter now awaiting 
decision on the part of Russia is whether the Kilia branch of 
the Danube belonging to Russia shall be made navigable. At 
present ships enter the Danube by the middle, or Sulina 
mouth, although two-thirds of the volume of water discharged 
by the Danube flow through the Kilia arm. The compulsory 
use of the Roumanian mouth at Sulina entails the payment 
of river dues to the existing International Danubian Com- 
mission, and these dues would be avoided if the Kilia arm is 
made navigable. The Bessarabian landowners propose to levy 
taxes upon themselves with a view to effecting the improve- 
ment of the Kilia estuary, which engineering experts are of 
opinion can be done successfully, and it is believed that if 
the project is carried out the shipping now compelled to pass 
through the Sulina mouth would be attracted to the Kilia 
arm. In that case the shipping dues would in course of time 
repay the Russian Government the outlay of money which it 
is now called upon to make, But there are many other 
equally important claims being made just now on the Russian 
por and this project will probably be once more 

eferred, 


Joun H. Wippowson.—In our obituary notice of Mr. Widdow- 
son last week there was a slight error. It was stated that he was 
appointed ‘‘under-manager of Mr. Hulse’s works, and after the 
retirement of the proprietor he was raised to the manager's post.” 
This is incorrect. e understand that Mr. Widdowson was 
appointed under-manager to Mr. Hulse at Whitworth’s works. 
When Mr. Hulse retired, the management was given to Mr. 
Widdowson, 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Chief engineer: Ww H. James, 
to the Vivid, additional for the Halcyon on paying off. Engi- 
neers: W. 8. Frowd, to the Mildura ; L. J. Stephens, to the Duke 
of Wellington, additional for service in the Reserve ; A. Cockburn, 
to the Pembroke, R. McCaig, M. W. Byrne, and J. Cameron, sen., 
to the_Duke of Wellington, all for course of instruction. Assist- 
ant engineers: W. E. Swaine, A. E. Pierson, E. W. Collings, and 
J. D, Harris, to the Pembroke ; A. Robertson, H. F. L, Hemmings, 
and 8, Gordon, to the Duke of Wellington, all for course of instruc- 
tion. Artificer engineers: E. J. Ottaway, to the Sans Pareil ; W. 
R. Marshall, to the Pembroke, additional for the Mutine, 


DOCKYARD NOTES. 


Cramp’s cruiser Variag, for the Russian Government, 
which did remarkably well on trials, is now at Cherbourg, and 
the Boiler Committee have been to have a look at her. 
According to Le Yacht, they are presided over by “ Sir Dom- 
wile.” Those French newspapers which are so upset at the 
condemnation of the Belleville may draw some satisfaction 
from the President's name. 


Ir is reported that the Medea and Medusa are to be re- 
boilered ; the Medusa with Diirr and the Medea with Yarrow 
boilers. At present these old ships have the cylindrical boilers. 


Nicvavusse boilers have been decided upon for the United 
States armoured cruisers Colorado and Pennsylvania. 


Tue Narcissus and Immortalité —the “ Nasty Sister” and 
the “‘ Immortalight,’’ as the sailor insists on calling them— 
were commissioned as sea-going gunnery tenders on Tuesday, 
21st, at Portsmouth and at Chat. respectively. 


THE report that the Japanese are fortifying Matsumai, 
opposite Vladivostok, is a pure fabrication. The place, for 
one thing, is quite unsuitable. For another, they have just 
completed the fortification of a far better base fifty miles 
distant—Ominato, in Aomori Bay. 


THE turbine destroyer Cobra has four funnels. The Viper 
has but three. 


THERE is a good leading article in Le Yacht this week on 
the new French battleships Republique and Patrie. It does 
not add to the sum of our knowledge as to what they will be 
like; but'that is still a closely-guarded secret. So, for that 
matter, was the Gambetta, which made her very first appear- 
ance in print in last week’s Encinger. Le Yacht’s article 
states that the twin turret—a feature of both the Gambettaand 
Republique designs—has not not been adopted without ex- 
haustive experiments. The conclusions come to are that the 
Brennus idea, ‘‘ which never ought to have been abandoned,” ] 
has been taken up again, but we are disposed to question 
whether it is the ‘‘ Brennus idea” exactly. The writer 
draws attention to the fact that in the Republique it will be 
impossible for medium projectiles “ to introduce themselves 
freely ’ underneath the guns. We never read an article in 
French on naval topics without being re-struck with the 
fact of how limited English technical phraseology is in 
comparison. 


Tue big gun mountings of the new French battleship 
Iéna have been found unsatisfactory, and several changes 
have been ordered. 


Tue Aboukir, on trials, has reached 21-6 knots, with 
21,352 indicated horse-power and 123 revolutions. This is 
half a knot in excess of the contract. Quite a number of 
French newspapers are recording this fact with admiration 
of the superlative order. 


Tuer Cressy is to be commissioned shortly for the China 
station. She will not, however, leave at once, but do some 
further trials, and probably take part in the naval 
manceuvres, if there are going to be any. Of this there 
seems to be some doubt, the devising of a plan of campaign 
that could possibly give both sides a chance being a problem 
that, so far, has completely baffled the Intelligence Depart- 
ment, who hitherto have not soared above anything of the 
“ discover what two and two make ” order. 


LABOUR TROUBLES. 


Tue Northumberland Miners’ Association delegates have 
issued a report of their proceedings in London on the occasion 
of the coal tax, which is of generalinterest. They state that 
at the Conference, Northumberland, Durham, South Wales, 
and Scotland favoured a stoppage ; Lancashire was divided ; 
Yorkshire, Derbyshire, Notts, Cumberland, Somerset, and 
the Midland Federation were against stopping. Every- 
body felt that a sectional strike would be of no avail. The 
result of the vote was a large majority against the stoppage. 
After a defence of their procedure as one of honesty, po not 
bluff, the report ends as follows :—“ All are strongly opposed 
to the export tax on coal, and we believe that a vigorous and 
general agitation will be, and ought to be, carried on through- 
out the mining districts of the country, until this iniquitous 
impost is withdrawn.” 

The Cambrian Collieries strike was on Thursday officially 
declared at an end, having lasted eighteen weeks. The work- 
ings have been proved free from gas, and an early resumption 
of work is certain. 

The collier and haulier dispute, which has caused a great 
deal of trouble at Welsh collieries from time to time, was 
the subject of a County-court case last week at Pontypridd 
between Rees Davies, haulier, and the Tylerstown Company, 
when the Judge ruled that colliers could legally be called upon 
to do hauliers’ work. 

At Swansea a demonstration took place on Friday in sup- 
port of the builders now on strike. The other employés in 
the trade threaten to come out. The Jocal authorities are 
considered to sympathise with the strikers by ruling that 
the tender for work at the workhouse shall only be accepted 
by giving labourers 6d. per hour—the amount of the strikers’ 
demand. 

The Mining Association—owners—who suggested to the 
Chancellor of the Exchequer that the coal tax be levied upon 
the whole year’s output, are not to receive the support of Wales. 
At a meeting of the South Wales Coalowners’ Association on 
Friday, at Cardiff, the subject was debated at length, and a 
resolution was passed that it be not entertained. It was 
further decided to protest against the action of the colliers 
in deciding to take three days’ holiday at Whitsun as a 
breach of the Sliding Scale agreement. 

At Merthyr Tydfil, on Saturday, the builders’ strike was 
ended, the employers conceding one halfpenny an hour—83d. 
instead of 8d.—and the men waiving the hour on Saturday. 

The employés of the London and North-Western Railway, 
ten in number, who were recently transferred or dismissed as 
a result, alleged, of their giving evidence against a superinten- 
dent, were examined by the directors at Euston on Friday. 
Each man was seen singly, and declared that his evidence, 
to the best of his belief, was true. At the conclusion the 
dismissal of several men was confirmed. The men leave their 


case in the hands of their society, and a large meeting was 
held at Stockport on Sunday, to deliberate. 

The Darran colliers are out, having refused to concede the 
15 per cent. required by owners. Tools brought out Satur- 


ay. 

The Taff Vale Railway dispute cost the Railwaymen’s 
Society, according to Mr. Bell’s report, £3540 16s. 4d. 
Movement in connection with South Wales railways, a 
further sum of £3225 10s. Total branches, 628; total income, 
£74,218 6s. 2d. 

The Court-y-Bettws Colliery dispute, arising out of breach 
of contract, has been settled, workmen paying costs and 
promising to give notices in future. 

Celynen and Aberbeeg disputes settled; Arael Griffin still 
continuing. 

It was officially stated at the South Wales Federaticn 
meeting, Cardiff, Tuesday, that there were nearly 3000 
miners out of employment in Wales, through no fault of 
their own; about twenty collieries had ceased working in 
the Western district, Swansea, while the whole of the 
Blaenavon colliers were idle. 

The Glanwern and Tyrisaf dispute is at an end. The 
Llansamlet district was much relieved on Tuesday by the 
return of the men, who had accepted a reduction of 15 per 
cent. The employers wanted 30 per cent. About 140 men 
were affected. 

Garw Fychan Colliery notices have expired, but the men 
are working on “day by day.”” Masters want a 15 per cent. 
reduction. Nearly 300 men are employed. 

Penrhyn Quarries are to be opened on June 11th “ to all 
men who have applied to be allowed to return.” The strikers 
as a body treat the notices just issued with indifference. 


SIR COURTENAY BOYLE. 


Many of our readers will join us in regretting the death 
of Sir Courtenay Boyle, which occurred suddenly from 
heart failure on Sunday. He was born in America in 1845, 
the elder son of Captain Cavendish Spencer Boyle. After a 
somewhat brilliant school and college career, he became 
Lord Spencer’s private secretary when that nobleman was 
appointed Lord-Lieutenant of Ireland. With his parliamen- 
tary life, however, we have little todo. In 1886 he became 
Assistant Secretary to the Railway Department of the Board 
of 'l'rade, and in that capacity he came a good deal into con- 
tact with railway men. If his policy was not always popu- 
lar, he himself was always respected. The passage of the 
various Railway Acts of 1889, 1893, 1894, and 1900, all threw 
additional work on his shoulders. He was made permanent 
head of the Railway Department of the Board of Trade. It 
must not be supposed that his duties were limited strictly to 
looking afterrailways. Tramways, canals, shipping, lighthouses, 
gas and water, patents, and latterly electricity, had each and 
all to be dealt with. He was an indefatigable worker. He 
always maintained that no one was too old to learn, and he 
was learning all his life. There is very little doubt that he 
undermined his health by incessant application to business. 
He never took the official holidays to which he was entitled. 
He possessed no small literary ability, and by none will his 
loss be more sincerely mourned than by those with whom he 
worked. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


THE annual conversazione of the Institution took place at 
the house of the Institution, Storey’s Gate, Westminster, on 
Friday, the 17th inst. The guests were received by Mr. and 
Miss Maw. About 700 members and their friends were 
present. Admirable music was provided. The feature of the 
evening was a brief lecture by Sir Benjamin Baker on “ The 
Assuan Dam,” illustrated by a multitude of excellent photo. 
graphs projected on a screen. Another feature, less enter- 
taining, but from an electrical point of view not less 
interesting, was a curious failure of the electric light, which 
resulted in a fitful illumination, more or less*weird in its 
effect. This performance lasted for about half an hour, and 
added to the amusement of the evening. Apart from this, all 
the arrangements were completely satisfactory. 


INSTITUTION OF NAVAL ARCHITECTS. 


THE summer meetings of the Institution of Naval Architects 
will be held at Glasgow on Tuesday, June 25th, and three follow- 
ing days. The Right Hon. the Earl of Glasgow, G.C.M.G., 
president, will occupy the chair. A strong local reception com- 
mittee, with the Hon. Lord Provost Chisholm as ——— is being 
formed to represent the city and county of Glasgow and the 
various corporate bodies and institutions in the district. Active 
steps are being taken to draw up a programme which will provide 
for the instruction and entertainment of the Institution. Papers 
have been — — by Lord Brassey, K.C.B., D.C.L., on 
** Conversions an pairs, and also on Mercantile Auxiliaries ;” 
by Francis Elgar, Esq., LL.D., F.R.S., on “‘ Education of Naval 
Architects and Marine Engineers;” by Prof. J. H. Biles on 
“‘Standardising Ship’s Calculations;” by A. on 

Condenser 


“‘ Freeboard ;” by Dr. Waldo on ‘‘The Corrosion o 


Tubes. 

Among the features of the programme which have been already 
mm it may be pnb rah that the Lord Provost and Corpora- 
tion have invited the Institution to a conversazione on the evening 
of Tuesday, June 25th. The members of the Institution will dine 
together on the evening of Wednesday, June 26th, at the Grosvenor 
Rooms, Exhibition Ground. Tickets for members, associate mem- 
bers, and associates will be 25s. each, including wine. Lord 
Glasgow will entertain the Institution at a en party at 
Kelburne, Fairlie, Ayrshire, on the afternoon of June 27th. The 
Principal of the University of Glasgow will give a reception at the 
University on the evening of June 27th. An excursion on the Clyde 
and along the coast by steamer is also being arranged. 


RosIN-cORED SOLDER.—This is a new commodity which is being 
introduced. It consists of pure metals mixed in the correct ratio 
and having incorporated the requisite amount of rosin, so that no 
additional flux is n . This is attained by making the solder 
in the form of a tube with narrow bore, the central cavity being 
occupied by the flux. The material is being introduced by the 
Patent Solder Company, Limited. 


Triats OF Motor VEHICLES aT LiIvERPOOL.—In connection 
with the heavy motor vehicle trials which are to be held in Liver- 
pool next month, a number of light carriages will be provided for 

rsons who wish to follow the runs. The dinner, at which the 

1 of Derby will preside, will be held at the Adelphi Hotel, 
Liverpool, on Monday, June 3rd. It is requested that applications 
for seats in the carriages be made as early as possible to the secre; 
tary, Mr, E. Shrapnel! Smith, the Royal Institution, Liverpool, 
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NEW FRENCH ARMOURED CRUISERS LEON 
GAMBETTA, JULES FERRY, AND VICTOR 


HUGO. 
No, II. 


Tue plans and tabular particulars given below do away 
with any necessity of a lengthy description of the Gam- 
betta’s armour and armament. It will suffice to sum- 
marise it as follows :— 

Two turrets, balanced, fore and aft, each carrying a 
pair of. 194 mm. (7-6in.) guns, protected by 6in. of 
hardened steel, and supported by armoured pillars, inside 
of which are the hoist and machinery. Upon the sides, 
as widely apart as possible, are six similar turrets on the 
upper deck level, carrying each a pair of 164mm. (6: 4in.) 
guns. On the main deck, just forward and just aft of the 
end 6:4in. turrets, are casemates 4in. thick, each mount- 
ing a single 6:4in. gun. The upper belt protects the 
bases of these, and save for a small unprotected piece 
right aft this belt is continuous. The 3-poundérs are 
distributed about the main deck and upper works. 
Following the now universal rule in the French navy, 
these will all be without the absurd little shields that 


strate their powers on unarmoured ships. At San- 
tiago the Americans had no modern big pieces, and 
the Spaniards seemingly had no ammunition for 
those llin. guns that the American officers admired so 
much after the battle. A gun like the 12in. Mark IX. 
can certainly fire once every two minutes in battle, and 
as each battleship carries four, that means a rate of two 
aminute. If a Hattleship, even six knots inferior to a 
cruiser in speed, steams away it will take the cruiser 
twenty minutes to close 4000 yards, which means twenty 
shots from the after barbette under the most favourable 
shooting conditions. We cannot help thinking that we 
should feel a good deal safer behind the big gun than in 
the cruiser, even if the latter were able to assure herself 
with the delightful little theory propounded by the 
gunnery expert in the new Naval Annual, as to how 
long it will take a 6in. quick-firer to smash a big gun 
muzzle if it aims at it from 3000 yards. In point of 
fact, we do not see how the cruiser can avoid finishing her 
trip at the bottom of the sea. For practical purposes all 
big guns now a-days are quick-firers. Wherever and 
however a 12in. projectile hits, no ship is likely to be the 
same after it as she was before, unless, as happened at 
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still cover portions of British Hotchkiss guns, and serve | Santiago de Cuba, an unarmoured part is hit. But the 
no purpose beyond ensuring the burst of any shell that modern cruiser, with any amount of thin armour ove: 
chances to touch them. | her, is an ideal bursting target for 12in. shell. 

The characteristic French armoured cruiser is, or was, | 
small. A complete list, with dates and displacements, | 


‘ | A NEW FEED-WATER REGULATOR. 
‘ons. 
1882 Vauban... ... ..- (cirea) 6000 | THE accompanying illustrations show a system of feed- 
raed 9i a. de Lome s+ eee 6300 | water regulating apparatus which has been introduced by the 
1895, P. class... |“ Reliance” Patent Feed-water Regulator Company, of Glas- 
1999 | nema a 11,270 | gow. It has been specially devised for application to those 
3900 Dupetit $517 | types which — a 
1901 | Demix 6 Te 700 of water. Of course the danger in all automatic devices o 
Building Condé Po al 10,000 | this description is that they should fail to work. . On this 
Building Aube class ... ... .. 10,014 | point we can say, in connection with this apparatus, that a 
Building Gambetta class ... ... 12,416 | number have been fitted and are at work, we are informed, 


Big cruisers, therefore, were initiated with the Jeanne 
d’Arc, and the Gambetta class continues the idea of this 
ship. With the medium and small cruisers we may deal 
in alater issue. Our present concern is with the monster 
cruisers intended for use with, or as, battleships, should 
occasion require. It is just this possibility that has led 
many capable experts to attack the big armoured cruiser. 
This school advocates the small cruiser, which must 
perforce do cruiser work; the big one, they say, will, in 
practice, prove to be only a weak battleship. However, 
France is a land of many “schools,” and one of the most 
powerful of these argues that cruisers are all that France 
needs. Attacking battleships, they can use the torpedo— 


| satisfactorily ; that one of our representatives has visited the 
| works where the appliance is made, and has examined all the 
parts when opened up, and has also, on more than one 
| occasion, seen it in operation on the boilers in the Court 
| House at Glasgow. On the occasions of his visits he reports 
that the apparatus was working satisfactorily. We raised 
several points in connection with different parts of the 
mechanism where we thought trouble might arise, but the 
makers’ replies to these were reassuring, and we shall refer to 
them at length when we have described the mechanism. 
. The regulating arrangement consists, in the first place, of a 
pin valve, inside the boiler drum, which is worked by a lever 
operated by a floatand weight. The float and balance weight 
are so arranged that if the water does not raise the float the 
valve is open, but that on the water rising and lifting the 


which makes all ships equal—attacking cruisers, the 
gun. It is all very pretty, but it is usually based on an | 
imperfect conception of what a well-handled modern big 
gun can do. Fate has been unkind to big guns. At 


Yalu, the excellent 12-5 Canet pieces in the Matsushima | 
class were out of order and fired slowly; the old 12in. 
Krupps in the Chinese ships lacked shell to demon. | 


float the valve is closed. The setond part of the apparatus 
consists, as will be seen in Fig. 1, of a special form of check 
valve, which is provided with a steam regulating cylinder. 
The cylinder is fitted with a deep piston, having but a small 
length of travel, and a long gun-metal rod passing through 
two stuffing boxes to the check valve. The piston is capable 
of movement in the cylinder and also on the piston-rod. 


There are two coiled springs inside the piston. One of these 
which rests on the bottom of the cylinder by pressing 
against the under side of the piston keeps it at the top of the 
cylinder when no steam is admitted through the needle 
valve. The underside of the piston 
has a valve face attached to it, and 
a corresponding face is screwed to 
the lower cover of the cylinder, go 
that when the piston is pressed 
downwards it comes into contact 
with the lower face and prevents 
any escape of steam. The piston 
has a small amount of vertical 
travel on the piston-rod, and or. 
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Lit wm ele ! dinarily when no steam pressure 
WE, VE is on it is kept pressed against the 


nut screwed on the end of the 
piston-rod by means of a second 
coiled spring, which is carried 
between the underside of the pis- 
ton top and a collar on the piston- 
rod, as can be readily seen in the 
illustration. A drain outlet is pro. 
vided at the bottom of the cylin- 
der to carry off any condensed 
steam when the piston is up. The 
upper portion of the cylinder is 
connected to the pin valve on the 
boiler by means of a steam tube. 
With so much explanation we 
can proceed to discuss the method 
of working. When the water in 
the boiler rises above a given point 
the float, Fig. 2, is lifted, and the 
pin valve is opened. Steam passes 
through it, and is admitted to the 
upper part of the cylinder con. 
trolling the check valve. The 
piston descends till the end of the 
spindle rests on the check valve, 
compressing the outer spring only 
as it does so. The travel of the 
spindle being thus arrested, the 
iston itself continues to be forccd 
own, thus compressing the outer 
and inner springs till the valve 
faces, formed on the piston and the lower cover, meet. 
When the water again falls in the boiler the float falls 
with it, and the pin valve is closed. The steam in the pipe 


Y 


Fig. 2 
and cylinder then condenses and the piston is forced upwards 


by the springs, which no longer have to contend with tle 
steam pressure. The result is that the check valve is free 


to pass feed-water into the 
boiler. We are informed 
that in practice it has been 
found possible to keep the 
water-level from fluctuating 
more than jin., that is fin. 
above or below a given level. 
If it is desired to fill up the 
boiler above the working 
level, the steam is shut off 
by the small cock on the 
supply pipe, and if at any 
time the water is required 
at a lower level than usual, 
the piston and spindle can 
be screwed down by means 
of the hand wheel on the 
top of the regulator, just 
in the same manner as an 
ordinary stop valve. 
In some cases where it is 
. desirable to be able to alter 
the working level of the 
\ water while the boiler is 
under steam, an arrange- 
ment is supplied whereby 
the whole float gear with 
its valve can be raised or 
lowered from the outside. 
Fig. 2’ shows how this is 
brought about. The bracket 
carrying the front gear has 
a tubular extension pro- 
jecting upwards through 
a packing gland on the 
boiler, This extension is 
screwed, and can be moved up and down by means of a 
nut and hand wheel. The whole float gear can therefore 
be put in any desired position. 
In applying this fesl-enguiating apparatus to a row cf 
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boilers, the feed pump is kept constantly at work, and it may 
sometimes happen that all the regulators are shut down at 
one time. Without some means of relieving the pressure 
this would put a heavy strain on the feed pipes and joints. 
A relief valve is, therefore, connected to the pipes, and is set 
to work at about 101b. above boiler pressure. The overflow 
from the relief valve is generally taken -to the tank from 
which the pump draws its supply. 

When, in the nature of the circumstances of working the 
boiler pressure fluctuates greatly, it is sometimes found that 
an ordinary spring relief valve set to work at the maximum 
steam pressure cannot be opened by the pump when the 
steam pressure is low. If nothing were done naturally the 
pump would stop. It is, of course, desirable that the pump 
should always be in motion, and another form of relief valve 
has been designed which adjusts itself to variations in the 
steam pressure. This valve is shown in Fig. 3, and is similar 
in its action to the regulator already described. A small 
cylinder takes the place of the ordinary spring, its area 
being slightly in excess of the area of the valve. The boiler 
pressure is conveyed to the outer end of this cylinder. The 
idea is that, however much the pressure in the boiler may 
vary, the relief. valve is always held down by a pressure 
slightly in excess of that on its underside, as long as the 
feed-water has access to the boilers. The makers claim 
that the whole apparatus is particularly adapted for use in 
electric light and power stations. 

One of the points we raised with the makers was as to the 
effect of dirty water. In reply to this they assured us that 
as the working parts of the regulator are completely cut off 
from the water in the boiler, no water, save that due to con- 
densed steam, can get into contact with them. Further than 
this they say that there is no tendency for the piston to stick 
Since it is kept moving up and down every few minutes. The 
springs which lift the valve exert an upward pressure of about 
5001b. The only time, they inform us, that the piston is 
likely to get fast is after a holiday stoppage, if the attendant 
has neglected to oil it. Even in this case it is easily freed 
by pouring in a little thin oil and moving down the piston by 
means of the screw and hand wheel on the top. Another place 
where we feared that trouble might arise was in the needle 


| valve. We are assured, however, that no trouble has been 
experienced save in one instance when the water used was so 
foul with coal tar and other matter that all the boiler fit- 
tings were choked up, and there was so much sediment lodged 
in the boilers that about five barrow loads were removed from 
each boiler every six weeks. With this exception they have 
no record of these valves getting out of order, and they inform 
us that they have a number of valves of this type which were 
fitted ten years ago and arestillinuse. The whole apparatus 
as now made has now been at work for more than a year in 
different places with pressures varying from 60 Ib. to 120 1b. 


LOCOMOTIVE CRANK AXLE SLOTTING MACHINE. 


At a meeting of the Institution of Mechanical Engineers 
early this year, Mr. Wicksteed described a machine for slot- 
ting crank webs which was far more rapid in its action than 
a milling machine for the. same purpose. Through the 
courtesy of Joshua Buckton and Co., Limited, the makers, we 
are to-day enabled to illustrate this remarkable tool. The 
engraving above almost entirely explains itself. The machine is 
for finishing the profiles of the webs of loco.crank axles. Two 
cuts are taking place simultaneously, one upon each web, and 
by means of patent double-cutting tool-boxes a cut is taken 
both on the down stroke and on the up stroke of the ram. 
On some crank forgings a large amount of material has to be 
removed by the slotting tool, especially in rounding the 
corners, and the machine is of such power that the downward 
cutting tools will remove material up to 2in. deep, so as to 
cut off thick and thin before it within jin. of the finished 
size. On the upward stroke of the ram the alternative tools 
come into operation and remove the last jin., leaving good 
corners on the work and a bright smooth finish, so that once 
going round the crank finishes the profile of the web ready 
for erecting in the locomotive. The table of this machine is 
specially constructed for facility in fixing the crank axle in 
position. Half the axle drops down into a stirrup forming 
part of the top table, and it is there supported by a dead 
centre, while the upper part is held to the table by a pair of 


concentric vices. Thus the axle is mechanically fixed in a 
true vertical line. The profiles of cranks are of very various 
design, as shown on the accompanying diagram. These designs 
require on the feed of the table both parallel straight line 
motions, and motions for curves up to 28in. radius, also 
straight line motions for two converging sides, as in the egg- 
shaped design, No. 3. All these outlines are accurately slotted 
on the machine without the use of templates or formers; in 


TYPES OF CRANK WEBS 


fact, they can be slotted without being marked off upon the 
axle itself. If a workman is provided with a drawing giving 
him the distancé from the centre of the axle to the radii of 
the different curves, he can adjust his table with scales marked 
in plain figures, so as to get the exact position of the radius of 
each curve required to coincide with the axis of the large 
revolving table of the machine. 

A usual outline for the web of a built up marine crank shaft 
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is shown in the diagram below, and the machine illustrated, 
besides being specially designed for loco. crank axles, is equally 
well adapted for finishing the profiles of such webs. For 
this purpose the parallel vices are removed from the table; the 
web, which may be 4ft. long, is fixed to the table, and without 


MARINE CRANK WEB 


refixing, it may be slotted all round both the internal and 
external curves without leaving any mark to show where the 
curves run into each other, and the finish of the profile is 
bright enough to go into the ship without any hand labour. 


NORTH-EASTERN RAILWAY WORKS AT 
NEWCASTLE. 


TuE letting of the contract for works in connection with 
the scheme for bringing the Blyth and Tyne section to a 
junction with the main line of the North-Eastern Railway at 
Newcastle is the first step towards the completion of a long- 
desired scheme. At present the terminus of the Blyth and 
Tyne section is in New Bridge-street, Newcastle, which is 
not a long way from the main line; but there is a block of 
property of some extent; there is also one of the goods 
stations; and with different levels a task of some difficulty and 
cost must be faced before there can be a union. In 1898 
parliamentary powers were gained for a railway to commence 
at or near the bridge carrying the main line over Croft-street 
and terminating by a junction with the Blyth and Tyne 
Railway near Jesmond-road. These and later powers have 
led to the purchase of much property in Falconar-street, 


Pleasant-row, Oxford-street, and the neighbourhood, and in | 


the presentation of a scheme by Mr. Charles A. Harrison, 


engineer to the North-Eastern Railway, which is now being | 


begun. It not only aims at the junction of the Blyth and 
Tyne with the main line, but it re-models the station accom- 


modation. The goods station, now at Trafalgar, is to be 
removed to the other side of New Bridge-street, whilst the 
passenger station is to be placed to the south of New Bridge- 
street, with modern platforms; the coal depéts are removed 
from the last-named street, the level of which is to be altered. 
The new line is carried beyond the point of actual junction 
at New Bridge-street, in order to allow of better gradients, 
the total distance to be laid from near the Manors Station to 
near Jesmond Station being a little under a mile. 

The works will remove Picton-place, Ellison-terrace, with 
a large part of the west side of Falconar-street and Pleasant- 
row, and in the demolition of these streets there will be 
razed the birthplace of the late Lord Armstrong in Pleasant- 
row. It is difficult to give an idea of the cost, but as in one 
half year £87,000 were expended in the purchase of land and 
property needed for the works, it is probable that the total 
will—for site, lines, and works—considerably exceed a 
quarter of a million. The plan herewith of the works and 
lines as they are intended to be will show the changes that 
are to be made in this portion of central Newcastle by the 
= of the Blyth and Tyne and the main line of the North- 

astern. 


Tue naval estimates which are being prepared by the 
French Minister of Finance for presentation to the Chamber of 
Deputies, provide for a total expenditure in 1902 of 312,087,951£. 
This is apparently a reduction of 15,500,000f. as compared with the 
total for the current year, but in reality it is an augmentation of 
11,597,200f., because it does not take into account the colonial 
troops which have been drafted over to the Minister of War. The 
chief increases are 6,458,780f. for new naval constructions, and 
3,172,758f. for gunnery instruction, and for carrying out the new 
plan of armament, 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions gy our 
ves ; 


THE PHENOMENA OF BOILER EXPLOSIONS, 


Str,—Referring to my previous letters on the above subject, | 
have been further considering the reason why the newly-generated 
steam, on the fall of pressure within the Loliee, should lag or 
remain behind the escaping steam contained in the boiler at the 
instant of initial rupture. Let (w) be the weight of water in pounds 
evaporated at a pressure p lb. per ers inch, the corresponding 
temperature of which is ¢ deg. Fah., L the latent heat of the 
steam in B.'T.U. at this pressure, V, the specific volume, and W, 
the weight in pounds per cubic foot of such steam; W the weight 
of water in pounds having a volume equal to that of the steam 
weighing (ir) lb.; W, the weight in pounds of contained water in 
the boiler at the instant of initial rupture, viz., 91251b, Assume 
the pressure within the boiler at this instant to be the same as 
that previously taken, viz., 170 lb. per square inch, the corre- 
sponding temperature of which is 368°2 d 

Then, the buoyancy or upward force 
steam to rise to the surface will be 


F = (W - #) 
= (5 
=(V, w 
= (Vs 
supposing the steam was wholly generated at the lower pressure 
of p lb. per square inch. 


But, « = Se = fw, on the pressure suddenly dropping 
from 170 1b. to p lb. per square inch; while at a pressure of 
170 lb., before a drop has taken place, the weight of water con- 
verted into steam will W; = 0. And the 

857 
| buoyancy or upward force under such circumstances would be 
| (172 — 1)0 = 0; 857-26 B.T.U. being the latent heat, and 172 
| the specific volume for steam of 170 lb. per square inch pressure. 
| The mean upward force or tendency of the steam would there- 


| fore be (Ve be which, on substituting the above value of (:), 


Fah. 
F in pounds causing the 


| would become 


| Assuming this to be constant, and as starting from the centre of 

| gravity of the contained water at the instant of initial rupture, or 

| k feet below surface of water, which works out to about 2°12ft., 

| the initial value of (4), for a locomotive boiler I have taken, but 

, which, of course, would slightly vary, decreasing in value as evapo- 
ration went on. Then the work done by the steam in order to reach 

| the surface, assuming (4) as constant, will be about 

_ ((Vs — 1), 368'2-¢ 

A_ proportion of this would be expended in overcoming the 
friction between the water and the steam, which we may assume 
as uniform and approximately equal to 50 per cent. of the total 
work thus performed by the steam. We have therefore the 

| effective work done by the steam 


3 (Ve — 1), 


= {W 1) x —! wa } foot pounds, 


foot pounds, 


Let («) be the average velocity of the steam during its passage 
, through the water until it reaches the surface, then the kinetic 
; energy of the steam will be 
wee 


368-2 
2g 2g ( 
| We have therefore the following relation 


2g 
| OF, 
| (Ve 16-1(V, - 

J/161(V, —1)k 

= 4:01 4/(V. — feet per second. 

On substituting the approximate value of (4), viz., 2°12ft., we 

et 


368°2 -t 1 


v= 4:01 — 12°12 
= 5°81 4/(V. — 1) feet per second, 
| "gg mean time (¢,) required by the steam to reach the surface 


sl 1) 
581 = 1) 
seconds, 


3) 

The following table shows the values of (+) and (¢;) worked out 
according to the preceding assumptions, and that the pressure has 
suddenly dropped from 170 lb. to 2 lb, per ve inch, It will be 
observed that the lower the value of (p) e higher will be the 
value of (v), and consequently the smaller the time (¢,) required 
by the steam to reach the surface. 


Table (a). 
The average velocity (v)) The mean time | The mean time 


Value of of the steam (t;) required by (t;) required 
lower pressure, during its passage the steam the steam 
in through water until it} to reach sur- | to reach sur- 
Ibs. per sq. reaches the face, in nearest face, in nearest 

E surface, in feet per fractions of a | decimals of a 
second. second. second. 

120 89-06 0-0238 

110 92-78 0-0228 

100 97-03 ds 0-0218 

95 99-2 0-0213 

90 101-79 ds 0-0208 

80 107-60 tr 0-0197 

70 114-28 60-0185 

65 118-35 as 0-0179 

60 122-70 as 0-0172 

50 133-63 i 0-0158 

40 148-09 ib 0-0143 

30 169-18 0-0125 

20 208-93 vs | 0-0104 

15 233-56 tho 0-0090 


Let us now consider the steam escaping through the vent caused 


by the initial rupture, According to Prof, Rankine, the velocity 


(v), in feet per second, of efflux or discharge of the steam, will be 
»/29 U, where 


t 
U = Ape da 


= Apa log = 


= 


Patting A = 144 square inches, or 1 square foot; and since the 
steam discharges into the atmosphere, the volume of 1 Ib, of steam 
at atmospheric | prneocp or 14°7 lb., being 26°38 cubic feet, the 
volume per lb. of steam at (y) lb. being (Vp ) cubic feet. Then ()) 
and (a) me 26°38ft., th V, ft. respectively, hence 
26°38 
U = (144 p Vp hyp. log. “= ) 


and ; 
/2 x 82°2 x 144 x p x Vp x hyp. log, 


= 96'3 V, hyp. log. 
P Yp Dyp. tog 

Now, the value of (¢;) for steam at 170 Ib. per square inch, the 
initial pressure, was shown in my last letter to be 3130-1ft. per 
second, Therefore the mean velocity Vm of efflux or discharge 
will be 

+ 96°83 NE Vp hyp. log. 
Vn = 

which would be somewhat increased owing to the water evaporated 
between these pressures sustaining the pressure and thereby 
raising the mean value of it. 

Again, the boiler selected was d to have an initial steam 
space of 56 cubic feet, which contained steam at 170 lb. per square 
inch pressure. This steam, on expanding down to atmospheric 
pressure, or 14°7 lb. per square inch, has a volume of 

x 56 = 587 cubic feet, 

which would also be increased, owing to the volume of steam 
evaporated between the pressures of 170 1b. and p lb. per square 
inch. 
Now, when the pressure in the steam space has dropped from 
170 lb. to p Ib. per square inch, the amount of the original volume 


at 170 lb. remaining in the boiler will be ifs x 56, and conse- 
quently the amount discharged will be 


= 70 Ib. pres 
(56 = ie x 56) = 56 (i ify) cubic feet at 170 lb. pressure, 
or, 
537 (i - iba) cubic feet at atmospheric pressure, or 14°7 lb. per 
square inch. 


Therefore the mean time (T,) in seconds required for this dis- 
charge through a vent of (A) square feet, neglecting the steam 
evaporated su uently to the intial rupture taking place, will be 


26°: 
v, JA 
Assuming the area (A) of the initial vent or opening to be 10 syuare 


feet we have 
1074 (1 


(31301 + 963 J? Vp hyp. log. “v, 

The following table shows the values of V,, and T, worked out 
according to the preceding assumptions, and that the pressure has 
suddenly fallen from 170 lb. to p lb. per square inch, the same as 
given in the preceding table. 

Table (B). 


{1074 (1 - 


T, 


| The mean velocity of | 


o efflux or discharge Vm of The mean 
Value of the contained steam time taken 
lower pressure) ‘at the instant of |°Y by the escaping 
(p) in initial rupture through . pppoe’ steam, in the 
Ib. per sq. an opening of 10 | nearest decimals 
in. t. | fractions of a ofa 
in second. second. 
120 2998-1 ahs 0-0052 
110 2959-5 he 0 +0063 
100 2920-5 0-0075 
95 2899-3 is 0-0081 
90 2878-1 sh 0.0057 
80 2826-6 ay | 9.0100 
70 2769-3 0-0114 
65 2736-5 ws 0-0121 
60 2699-5 a | 0-0129 
50 2618-5 bi 0-0144 
40 2512-6 ar 0-0164 
20 
15 1659-9 0-0294 


On comparing Table (a) with Table (8) it will be observed that 
the mean rate of evaporation increases as the lower pressure (/) 
decreases, whereas the mean rate of efflux, or discharge of the 
steam through the vent caused by the initial rupture, decreases as 
the lower pressure (p) decreases, until at the pressure of about 
50 Ib. the mean rate of evaporation would appear to be equal to 
the mean rate of efflux or discharge of the escaping steam. Now, 
if we assume that the evaporating steam has got such a momentum 
that evaporation will go on until the pressure of the atmosphere is 
reached, the rate of evaporation will now be increasing, whilst 
that of the discharging steam will decrease, consequently an 
accumulation of pressure will take place after the lower pressure 
(p) is about 50 Ib. per square inch, 

Now, steam of 501b. per square inch pressure has a temperature 
of 282°3 deg. Fah.; we have, therefore, assuming the evaporation to 
go on through the momentum thus obtained, and putting the weight 
of contained water in the boiler as (Wp) Ib. at a pressure (p) = 
501b. per square inch, the weight of water evaporated between the 
pressures of 501b, and 14°7 Ib. per square inch will be— 

— 282°3 - 212, w 
~ 966°6 
70°38 Wp = 0°0727 Wy. 


966°6 
Between the pressures of 1701b. and 501b, per square inch the 
weight of water evaporated will be— 


= 


17°4 

74,750 

= 844°5 |b. 

Where 917°4 B,T.U, is the latent heat of steam at 50 1b. per square 


= 


9 
7 


inch pressure, Consequently, the weight of water remaining in 
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the boiler when the lower pressure of 501b. per square inch is 


Il be— 
= W, = (9125 - 844°5) 
= 8280°5 lb, 
the weight of water evaporated between the pressure of 
and that of the atmosphere, or 14°7 lb. per 
square inch, will be— 
= (0°0727 x 8280°5) 
= 602 lb. of steam at 14°7 lb, per square inch, 
iginal steam s assumed at 56 cubic feet, would now 
~ 966°6 965°6 
fect, the original volume of the contained water being assumed at 
bic feet. 
1S ae of the steam space when the atmospheric pressure 
was reached, or when all the possible evaporation had taken place, 
would thus be (56 + 23°6) = 79°6 cubic feet. Again, assuming 
the pressure to go on accumulating owing to the momentum before 
mentioned, po following the hyperbolic or Boyle’s law, the 
ased pressure (x) would be— 
£ 602 lb, x 26°38 cubic feet of steam per lb. 


incre’ 


147 79°6 
14:7 x 15,880°76 
288,447 °172 
79°6 
2932°75 lb. per square inch, neglecting the steam 
which would escape between the pressures of 
60 1b. and the atmosphere, 
But, when the pressure has fallen to (p) or 501b. per square inch, 
the pressure in the steam space was shown to be about equal to 
this; we must therefore add this to the preceding, and we have 
the total accumulated pressure in the boiler equal to— 
(2932°75 + 50) = 82°75 lb., or 1°33 tons per square inch, 
Again, on referring to Table (a), the values of the mean time (¢,) 
for 50 1b. and 15 1b, per square inch are respectively equal to 


5 = 0°0158 sec., and * = 0°009 sec. Therefore the above 
calculated pressure would be accumulated, viz., from 501b. per 
square inch to 2982°75 lb., or 1°33 tons per square inch, during a 
period which is about equal to the difference between these 
corresponding values of (¢,), or 

1 

63 ~ 110 ~ 6930 6930 = 147 
or (0°0158 — 0°009) = 0°0068 sec, 

Taking the escaping steam into account during the brief interval 
of about ,} sth second, it will be found that the velocities of dis- 
charge for steam of 50 lb. and 2983 Ib, per suuare inch into that 
of the atmosphere, or 14°7 lb. per square inch, will be 2107 °04ft. 
and 5941°02ft. per second respectively. The mean velocity (Vm) 
of discharge between these pressures will be 

y,, = 2107°04 + 5941-02 
= 3799°03ft. per second. 

Assuming 10 square feet as the area of the initial opening or 
vent, the quantity of steam discharged in the brief interval will be 

_ 3799°03 x 10 
= 258°43 cubic feet discharged in about ,},th second. 

Deducting this from the total quantity of steam evaporated from 
or ii to 14°7 lb. per square inch, the amount of steam left 
wi 

(15880°76 258°43) 
= 15622°33 cubic feet at 14°7 lb. per square inch, or atmospheric 
pressure, 

Therefore, the increased pressure (x) due to the confined space 
of 79°6 cubic feet, following the hyperbolic or Boyle’s law, will be 


15622°33 
14°7 79°6 
14°7 x 15622°33 


= 2885°02 lb. per square inch, 

Adding the 50 Ib, for the lower pressure (p), we have the 

resultant pressure in the boiler 
= (2885-02 + 50) 
= 2935°02 Ib., or 1°31 tons per square inch. 

It will, therefore, be seen that the accumulated pressure takes 
place in a period of about ;4,th second, which will account for the 
non-arrest of the momentum of the evaporating steam. The time 
element plays a very important part in all explosions, as you 
pointed out in your leader on “The Explosion of Heated Water,” 
in your issue of the 15th inst. Thus, gunpowder, although not an 
explosive in the strict sense of the word, when compared with 
gun-cotton or nitro-glycerine, deflagrates or burns with great 
rapidity. It has been found that gunpowder requires a period of 
about two seconds for the combustion of a pebble of it in free air, 
whereas the same pebble in the bore of a gun is consumed in about 
atoth second, the rate of combustion varying largely as the pres- 
sare under which the explosion takes place, 

It will be seen from the preceding why the evaporating steam 
appears to lag behind that escaping through the initial vent or 
opening, and then, after overta' ing it, to suddenly, as it were, 
cause a great increase of pressure within the boiler. 

Epwarb J. M. Davies, 

24, London, N.W., 


arch 23rd, 


VENTILATION OF THE LAW COURTS. 


Sir,—My attention has just been called to a letter which 
ap) in your issue of the 26th ult. under the above heading, 
signed ‘‘ Interested,” in which he mentions that as the volume of 
air discharged by the fans seems enormous for the sizes and 
speeds of revolution, as mentioned in your article of the 12th 
ult., on the ventilation of the Royal Courts of Justice, it would 
consequently be interesti to have further details, and as 
inventor and patentee of “Sirocco” fans, I have now much 
pleasure in replying to the points he refers to. 

The fans are tted in the extraction chambers, and the air was 
measured at the inflow openings or ducts from the Courts into 
these chambers, Similar figures to those quoted in your article 

nterested” refers to the power required being a ntl 

remarkably high for the low speeds of at w 
are driven, but in this connection he is evidently taking the ordi- 
nary construction of centrifugal fans as the basis of comparison, in 
which case he is quite correct in his remark that the volume of air 
discharged per watt is “small for such low circumferential 
speeds,” The ‘‘Sirocco” centrifugal fans have, however, the re- 
markable speciality of discharging the air from the tips 
of the blades at approximately 80 per cent. higher velocity than 
that of the tips of the blades themselves. Take, for example, a 
“Sirocco centrifugal fan of 25in. diameter—one of the sizes used 
in the ventilation of the 7 Courts of Justice—at 300 revolu- 
a the tips of the blades have a speed of 1962ft. per minute, 
ae the actual velocity of the air leaving the blades is 1962 plus 
th per cent., or for round figures, say, 3500ft. per minute ; and, 

erefore, in examining the question of power, the volume dis- 
charged, viz., 8000 cubic feet per minute, has to be reckoned for 
at a velocity of 3500 lineal feet per minute, Taking this velocity 


into account, as also the resistances against which the discharge is 
effected, the volume discharged per watt is large, and indicates 
an unusually high mechanical efficiency for the fan. 

Then as regards the very large volumetric capacity of the 
‘‘Sirocco” centrifugal fan, a further feature to which this is due is 
that owing to the icular construction and operation of the 
blades, they act efficiently with an air inlet to them of practically 
the same diameter as that of the periphery of the fan itself, 
whereas in centrifugal fans of ordinary construction the diameter 
of inlet is usually about one-half and seldom exceeds two-thirds 
that of the fanitself, The inlet opening therefore in ‘‘ Sirocco ” fans 
is from three to four times larger in area than the centrifugal fans 
of ordinary construction, and the area of the outlet or nozzle of 
the fan is only slightly smaller than the inlet, consequently these 
fans can deal with three or four times more air per revolution, 
relatively to diameter, than is usually the case. 

Should there be any further details or particulars which 
‘Interested ” would like to have I will be very pleased to answer 


any communications which he may address to me an on 
the subject. 8. C. Davipson, 
‘Sirocco Engineering Works, Belfast, 
May 6th, 


THE ASSUAN RESERVOIR. 


Sir,—A few days ago I wrote to you on the subject of doubling 
the capacity of the Assudn reservoir, and increasing its value to 
Egypt from £9,000,000 to £18,000,000 by a further expenditure of 
£550, 000. I now enclose the latest photograph of the dam, which 
gives a very good idea of those of the under-sluices which are 
completed, 


It will be noticed that between every ten under-sluices there is |; 


a 12m. wide buttress. These buttresses seemed to me to give the 
structure on paper that knottiness which indicated strength. Now 
that much of the work is in hand these buttresses do not seem to 
be enough. It is not too late for the engineers in charge of the 
work to-day to convert four of these buttresses—in the deep part 
of the work to the left of the openings in the photograph—into 


trains — be provided for by suitable gradients if nothing goes 
wrong. The question of stopping between stations on account of 
safety can—as you remark—be easily settled by proper signalling, 
but I am not gs red to admit that the risk of accidental stoppage 
can be so easily dealt with if the motors are not to be capable of 
largely augmented effort beyond the average. Accidents in my 
experience are certain to occur sooner or later, and the best we 
can do is to reduce their frequency, but we cannot abolish them. 

Suppose that on a road—laid out in strict accordance with your 
article and with a locomotive hauled train—an armature burns out, 
or some other serious difficulty occurs, which occurrence can easily 
be imagined by an electrician. The engine, even in good order, 
would be only barely capable of climbing the steep grade by itself, 
let alone haul the train. An engine sent from behind cannot use 
the train as a golf ball, therefore the only way of dealing with the 
breakdown would be to send an engine from the front to haul the 
cars up to the next station one by one. This would involve 
serious difficulty in construction, owing to the necessity of pro- 
viding passing places at each station for each tube, and loss of time 
as well, I have assumed an electrical fault to be the cause of a 
stoppage, that being the most probable, but a derailment might 
also occur, though let us hope it will never happen, for I fear 
damage to the tube would result as well as to the train. 

It would, then, appear as a measure of only common prudence 
that we should arrange that the gradients should much 
flatter than those you indicate, and that the motive power pro- 
vided should be sufficient to propel itself and a train and broken- 
down engine up the Se at a reduced speed. This 
would put an acceleration load on the power station, but as a set- 
off we have absolute security, and the peaks on the load curve 
could be rounded off by the provision of large battery stations. 

These battery stations would not require an increase in the 
capital required for land—a serious item in London—since the 
batteries could be accommodated in two or more floors of the sur- 
face buildings. If ry each p ger station could be made 
a battery sub-station, and in that case, if made capable of a high 
discharge rate, they would not only completely take up the 
acceleration load, but would also serve as a stand-by in case of the 


THE ASSUAN DAM 


special buttresses by giving them a length at base of 25 m., and at 
the top of 5m. Such a conversion would cost under £50,000, and 
add greatly to the rigidity of the work and its power to resist 
expansion and contraction changes later on. It would, moreover, 
provide means for descending from the dam to its down-stream 
side. W. WILLcocKs, 
Cairo, April 30th, 


THE GRAPHICS OF THE GYROSCOPE. 


Srr,—I agree with your correspondent, Mr. Hamber Wilson, that 
a gon statement of the forces cbtaining in a gyroscope is desir- 
able. A somewhat extended acquaintance with the literature of 
the subject leads to the belief that physicists who understand the 
instrument lack the power to make others understand it, while 
there is a great mass of mathematical verbiage in use to conceal 
the absence of clear thought. Let anyone, for example, turn to 
the — of the theory of the gyroscope in the ‘‘ Encyclo- 
pee ritannica,” and see how far that will make matters clear 
to him, 

An obvious and entirely erroneous explanation is that a body 
moving under the influence of an impressed force, for example a 
shot, forcibly resists deflection from a straight line, and in this way 
centrifugal force, so called, is explained. But, curiously enough, 
a body moving in a straight line behaves under the deflecting force 
of gravity just as though it were not moving. Thus, for example, 
a shot discharged oP game blank from a gun raised 16ft. above the 
surface of the earth would fly as far as it could in one second and 
no further ; and leaving out the resistance of the air a shot fired 
from the gun, and one dropped at its muzzle, would both strike the 
ground at the same time, although the tired projectile might have 
flown 2000ft. or so, The theory to which I refer assumes that any 
molecule in the rim of the rotator moves at any instant in a plane. 
If the wheel fell the molecule would be deflected from the plane, 
and — describe a curve instead of a straight line, and this it 
resists. 

There are various phenomena of much interest about the gyro- 
scope, but I have never yet come across an intelligible mechanical 
nation of them. 

_ Mr. Jordan’s letter is quite incomprehensible, in which respect 
it partakes of most of the matter which has ‘been written about the 


gyroscope, Wu 
South Kensington, May 14th, 


TUBULAR RAILWAYS. 


Sir,—I have read your leader on these with interest, and it 
puts the case in their favour very clearly. There are, however, 


one or two points which are open to discussion before I am pre- | 


pared to admit their truth. 
Undoubtedly, both the acceleration and retardation of the 


failure of the power-house supply, and enable the trains to be 
worked through to the nearest station instead of being stuck mid- 


way. Gro. T, PARDOE, 
81, Harrow-road, W., May 20th. 
[The use of a steel tow rope does not appear to have occurred to 
our correspondent.—ED. E. 


TESTS FOR PORTLAND CEMENT. 


Sir,—Referring to Mr. Patchett’s article in your last week's 
issue on “‘A Test for Portland Cement,” I beg to draw your atten- 
tion to the absurdity of the test, as wellas the method of carry- 
ing out the same. 

"’1) No reliable or even approximate result can be obtained by 
measuring the volume of oxalate of lime. 

(2) Portland cement consists of various loosely combined lime 
compounds, the most stable of which are to an extent decomposable 
by water liberating lime—CaO. All Portland cements contain a 
quantity of “ free dissolved ” lime which is not dangerous, and on 
which the hardening of the cement in water depends. 

(3) Five hundred cubic centimetres of water dissolve only about 
‘46 grammes lime—CaO—so that in using 10 grammes cement, 
when the water is saturated with lime, it will only have dissolved 
| 4°6 percent. Now, according to the most reliable authorities, 
| there is from 10 to 25 per cent. of free lime in cement. By ‘“‘ free 
| lime,” in this case, I mean that which is dangerous, as well as that 

dissolved in the clinker and not dangerous. As for the estimation 

of gypsum, by the same method of measuring the BaSO,, pre- 
| cipitated by BaCl,, it is hardly worth notice; but it might be as 
| well to inform Mr. Patchett that very few Portland cements are 
| free from CaSO,, derived from the clay, which would also be pre- 
'| cipitated by BaCl,. Has this to be taken as gypsum ! 

When chemical analysis can be done by Mr. Patchett’s metzod, 
works, chemists may write ‘‘ Ichabod ” over their door. 

W. S. Hannan, A.LC. 

Cement Works, Newhaven, Sussex, May 20th, 


THE GAMBETTA. 


MonsizUR LE DirecTevR,—Nous lisons dans le numéro de 
‘*1’ENGINEER,” du 17 Mai, page 505, une trés intéressante com- 
paraison entre les croiseurs cuirassés Francais Gambetta et 
Anglais Drake. 

Voulez vous nous permettre de rectifier une légére erreur qui 
| s'est introduite dans l’exposé des caractéristiques du bitiment 
| Frangais, Vous indiquez que les chauditres sont du type 
| Normand, alors qu’en réalité elles sont du type Niclausse du dernier 
| modéle 1900, 

Nous yous serions obligés si yous youliez bien faire cette légere 
rectification. J, AND A, NICLAUSSE, 
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STERN-WHEEL STEAMER FOR STANLEY POOL 


J, I. THORNYCROFT AND CO., CHISWICK, BUILDERS AND ENGINEERS 
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THE MISSION STERN-WHEEL STEAMER 
LIVINGSTONE. 

May being, par excellence, the month in the Christian year 
when the labourers in the mission field foregather in London, 
opportunity was taken on the seventh of this month by J. I. 
Thornycroft and Co., of Chiswick-on-Thames, to invite a select 
party of ladies and gentlemen interested in mission work to 
inspect on the Thames, between Hammersmith and Kew 
bridges, the new, capacious, and powerful stern-wheel steamer 
Livingstone, built by the firm for missionary work in the 
“‘ Regions beyond Missionary Union.” 

Our readers will not need to be reminded whence the 
name given to this, the largest vessel of her type, we believe, 
yet built in this country, is derived. She is a vessel, the hull 
of which is constructed entirely of galvanised steel, and has 
a length over all of 111ft., a beam of 19ft. 3in., a depth under 
her main deck of 4ft., and a draught, with a load of 20 tons 
on board, of 2ft. 6in. She is divided into water-tight com- 
partments by seven transverse bulkheads, and one middle line 
bulkhead from stem to stern. 

The propelling machinery consists of two horizontal com- 
pound engines—one on each side of the deck—each having 
18in. diameter high-pressure and 28in. diameter low- 
pressure cylinders—placed tandem—with a piston stroke 
of 4ft. These engines, which are 240 indicated horse-power, 
drive a paddle-wheel 11ft. diameter, placed at the stern of 
the vessel, fitted with ordinary radial wood floats, which, 
with thirty revolutions a minute, give the vessel, when fully 
loaded, a speed of 11} miles an hour. 

Steam is supplied to the engines by two locomotive boilers 
—placed forward—worked at a pressure of 125 lb. per square 
inch, and adapted for burning wood, the consumption of 
this fuel being 1280 1b. per hour when the boat is at normal speed. 

The vessel has two decks, the main deck being of gal- 
vanised steel, and the upper deck of teak wood, there being 
a height of 7ft. 4in. between them, and 6ft. 9in. between 
upper deck and awning. The accommodation provided on 
board consists of five state-rooms on the upper deck, two of 
them having double sleeping berths. The captain’s cabin 
and dining-room are also on this deck, the latter being fitted 
with a small lift from the galley on the main deck. Two 
bath-rooms, with arrangements for heating water by steam ; 
a hospital, and two lavatories are also provided on the 
upper deck. Each state-room has a folding lavatory fitted 
with water-supply apparatus; and all the windows in the 
cabins throughout the vessel are protected by mosquito-proof 
wire gauze, and wherever wood is brought into use it is teak, 
it being free from the pest of the white ant and all kinds of 
insects. 

Natives are accommodated on board the Livingstone in a 
roomy cabin on the main deck. 

No attempt at speed was, of course, made while on her 
brief excursion on the 7th ult., but that named above was 
the result attained as the mean of six runs on the measured 
mile at Long Reach, the boat being fully loaded, and burning 
wood fuel. 

The Livingstone will be taken entirely to pieces, packed, 
and shipped to Matadi, whence she will be transported to 
Stanley Pool by the new Congo railway, a distance of 200 
miles. Her weight, exclusive of packing cases, will be about 
76 tons. Arrived at Stanley Pool, she will be re-erected by 
native labour—which will occupy several months—under the 
supervision of the engineers of the Missionary Society. 


Our illustration shows the Livingstone as she appears 
afloat, when in loaded trim. The vessel is now on view at | 
the South Quay of the East India Import Dock, Poplar, | 
where she will remain until Whit Tuesday, to give country 
visitors interested in missionary work an opportunity of 
inspecting such a vessel. 


THE COLOUR OF WARSHIPS. 


Ovr “ Dockyard Notes” last week made some reference 
to the mild agitation now afoot on the part of certain well- 
meaning civilians, which has for its object the changing of 
our warships’ colours. We remarked in the column indicated 
that the chief use of such a change would lie in the abolition 
of too much hunting after appearances. As, however, undue 
importance is being attached to this question, we think it 
will bear some further examination. 

The ideal colour, according to the advocates of “ war 
paint,” is a particularly ugly neutral grey shade that the 
Germans economically favour for their ships. German ships 
have been seen with it at Spithead, and their inconspicuous- 
ness there duly noted. Therefore, it is demanded that all 
British warships should forthwith adopt the same colour. 
It looks eminently logical ; but is it? 

The fact is there is no such thing as a war colour at all. 
There are colours suited for one sea but not for another, and 
in all cases the best colour for day is not the best for night. 
The only tint, indeed, that moderately well fulfils the neces- 
sary practical conditions is a species of raw umber. But this 
grey brown, once adopted by the French, has been discarded, 
and we, who followed it for our first destroyers, quickly dis- 
carded it too. It failed to give satisfaction in practice, and 
under certain lights was far more conspicuous than black. 
The same applies to greys of colder tint. The German ships 
at Spithead showed little in the Spithead haze; but on a 
dark open sea they often show far more clearly than black 
ships. So, too, in the Baltic, where recently experiments 
decided the authorities in favour of canary yellow. 
On the opposite shores, Sweden adopted brown grey, 
that proves the most inconspicuous colour against their 
coasts. 

At night any light colour, except, perhaps, emerald green, 
is likely to tell up much more than black; and night is the 
time beyond all others when a ship needs to be inconspicuous. 
Unless, therefore, she knows beforehand to a certainty the 
waters in which she will have to fight, she may damage her- 
self rather than otherwise by selecting a “ khaki” tint other 
than black, which we already have. All that makes black 
ships conspicuous is the custom of painting the upper works 
white and the funnels yellow. It is a very small job to 
smudge these over with black; then the ship has probably 
the best all-round practical colour. In harbour she may 
loom very conspicuous ; but at sea, in all the varying con- 
ditions of atmosphere, she will by day silhouette no more 
than any other colours against the light, while with the light 
upon her she will tell less than if she were grey. A ship’s 
masts always tell against the sky and show where she is, so 
that were an “invisible” colour possible it would have no 
great advantage. The idea that bits of a ship can be selected 
for aiming at in battle is responsible for much of the worry- 
ing about colour. Actually, of course, this will be quite 
impossible; and so much is this the case that it is doubtful 
whether a ship in her gay peace paint is in any way an easier 


target than a ship in ‘‘ khaki.” Indeed, some have argued 
that peace colouring might be most serviceable for war, the 
varied tints distracting the gunner’s aim, and rendering it 
less easy for him to see and think of the ship as a whole. 
For all the varied conditions of night work nothing better 
than dull black has yet been discovered. Under certain con- 
ditions some other colour may beat it, but it will not beat it 
all round. In this all nations seem in accord; even German 
destroyers are black as coal barges. The “deadly grey 
torpédo boat” had a very short life, despite the pretty phrase. 
It was soon all too evident that the deadliness of the grey 
would be experienced by the crews of craft that colour. 


TEXTILE BELTING. 


Brancu works have been erected at Fleetwood by Fleming, 
Birkby, and Goodall, Limited, of Halifax, with special plant 
for the manufacture of the patented composite textile belting 
known as “Teon.” On Saturday last a number of trade and 
Press representatives were present, by invitation, at the 
opening of the new works. The foundation of Teon belting 
is the best duck cloth procurable. The composite covering 
composition, or cement, is kept secret; it has much the appear- 
ance and elasticity of rubber, but one of the advantages 
claimed for the belting is that it is free from rubber com- 
position. The first process of manufacture is to pass the 
cloth through a powerful calender of special design. This 
machine, which weighs about 22 tons, has three hollow steel- 
tube rolls, 22in. diameter, heated by live steam, and cooled by 
water as the temperature requires to be varied. As the cloth 
po through the calender, the cement or composition is fed 

tween the rollers by hand, and a varying speed that is given 
to the rolls causes a sort of friction movement, so that the 
composition is not merely pressed, but is practically ground 
or keyed into, and thoroughly rubbed through both sides of 
the cloth, which is delivered from the calender at the rate of 
three yards per minute. The cloth then passes on to a 
machine, also specially designed, in which, by a ve simple 
process, it is folded into the different thicknesses an widths 
of the required belting, and thence passes through a series. of 
sewing machines—arranged tandem fashion—each machine 
doing its own particular seam, so that the belt comes out in 
one operation completely sewn. The final process is the 
compression or cementing of the belt into its compact 
permanent form. For this purpose it is first put through 
pressure rollers, and next into a powerful hydraulic press, an 
ingeniously-devised stretching apparatus, taking out all 
stretch from the belt. The press, which has six rams, 12in. 
diameter, exercises a pressure of 20001b. to the square inch, 
and after this process the belting only requires the ordinary 
painting and varnishing for the market. The two main 
points claimed for the Teon belting are its non-liability to 
stretch when in use, and that the special composition 
renders it impervious to the action of dry heat up to 230 
deg. Fah., and steam up to 200 deg., as well as damp, 
water, and open-air exposure, whilst it also resists the 
action of oil, grease, alkalies, and of acids, with the excep- 
tion of bi-sulphide of carbon and chloride of sulphur. 

Lieut.-Col. R. Vacy Ash, the inventor of the process, 
subjected samples to various tests—by exposure to jets of 
steam and boiling water taken from the boilers, and by 
immersion in various acids, without any appreciable effect 
being produced, 
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THE WACHUSETT DAM, U.S.A. 
(Concluded from page 476.) 

RETURNING now to the main works, we have in Fig. 6 cross 
sections of the dam and weir. The dam will have a heel 
wall some 30ft. deep, and its maximum width at the base 
will be about 176°3ft. “From this base width the face has 
a batter of 1 in 4 to the level of the bottom of the reservoir, 
above which it is vertical. The rear has a slope of 1 to 1 to an 
elevation of 260, from which it is curved on a radius of 355ft. 
to elevation 300, which is that of the finished surface of 
the ground. Above this the curve compounds to 789:8ft. 
radius, and then 248ft., finishing off with 90ft., which brings 
it to the narrowest section, 22}ft., at the springing of the 
cornice. The width over the top is 259ft., and there will be 
a concrete and asphalt roadway, with an ornamental iron 
fence on each side. The cornice coping stones are anchored 


or 


WS \ 


well back in the masonry. The battered part of the front 
face will be covered with a 10ft. layer of boulder clay com- 
pacted in thin layers, and the bottom of the reservoir against 
the face will have stone pitching. At the toe of the dam will 
‘be a rectangular drain to carry off any water passing through 
the earth filling of the excavation. The weir will have a 
vertical fall for the masonry, with a bank built against this 
face, and covered with clean gravel and stone paving. It has 
already been explained that the south-east end of the dam 
will be tied to the hillside by a masonry core wall embedded in 
anembankment. This is shown in Fig. 7, from which it will 
be seen that the wall is a continuation of the upstream face 
of the abutment wall. 


SECTIONS 
FIG.7. ABUTMENT AND END CORE WALL. 


The general arrangement of the gate chambers and the pipe 
connections is clearly shown in Fig. 8. Water entering the 
ports in the face of the gate chamber fills the upper part of 
the shaft A, the lower joint of which is closed by an iron 
thimble and cover, and contains the valve on the 48in. pipe. 
From the intake shaft the water is admitted by means of two 
sluice gates, B and B!, at different levels, to the main shaft 
C, down which it flows to the 48in. pipe D, which passes 
through the dam to the lower gate chamber. At this point 
the flow is distributed to the aqueduct or to the river channel 
as required. At E is the pipe through the face of the dam, 


Which is closed by a valve, and has its inner end also closed 
with a bolted cover fitted with adrain 
the base of the main shaft C. 

The upper gate house or gate chamber, Fig. 9, projects from 
the face of the dam, and has a series of rectangular openings 
or ports into four intake shafts, while at the bottom are the 
four 48in, iron pipes embedded in the masonry. These are 


cock. This opens into 


SECTION SHOWING STYLE 


shown in section AA. On the face of the masonry will be 
noticed the channel iron guides for the stop planks, and the 
sections show the arrangement of the masonry at the ports. 
In Fig. 10 are shown horizontal sections through the valve 
chamber at the base of the shaft A, and also through the two 
sluice gates B and B! opening into the main shaft C. There 
are also vertical sections at the base of this latter shaft, show- 
ing the closed end of the pipes to the face of the dam, and 
the deflector to guide the water into the discharge pipe D, 
and so prevent pounding and disturbance at the turn at the 
base of the shaft. 

The earth excavation will first be made tothe bottom of the 
valley, with slopes of 14 to 1,to uncover the rock for the 
whole width of the dam, the slopes not to reach within 10ft. 
from the upstream, or 5ft. from the downstream face of the 
dam at their intersections with the rock surface. The trench 
for the core wall will be made with vertical sides, supported 
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THE WACHUSETT DAM—SECTIONS 


by sheeting and bracing. The earth excavated may be de- 
posited in spoil banks orused at once in dressing and trimming 
slopes, all stumps and roots of over gin. and stones of over 
3in. diameter being removed, while only material free from 
organic matter will be deposited below the water-line of the 
reservoir. All rock excavation must be taken out to the neat 
lines of the required cross section, care being taken not to 
disturb the rock outside of these lines, but all loose rock must 
be removed. When blasting is liable to injure the rock upon 
or against which the masonry may be built, the excavation 
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must be carried on by wedging and barring. The trench for 


LOWER 
SITE OF FUTURE POWER HOUSE FOR TURBINES 


where the roller cannot be used. If the clay is free from 
large lumps it may be shovelled into water, no rolling or 
ramming being then required. On the upstream side of the 
waste weir the filling will be of earth in 6in. layers, watered 
and rolled or rammed, covered with 4ft. of gravel on the face. 
The filling of the trench for the core wall will be deposited in 
4in. layers, wet, and thoroughly rammed, the sheeting and 
lining being carefully removed as the trench is filled. ‘The 
filling behind retaining walls will be of porous gravel, in 6in. 
layers, watered and thoroughly rammed. 

The cement used in the masonry will include the best 
quality of Rosendale natural cement and American Portland 
cement, of brands satisfactory to the engineer. A sufficient 
quantity of the cements must be kept at the work to allow 
time for twenty-eight day tests without delaying the con- 
struction, and must be kept in separate lots of not more than 
200 barrels, so that lots rejected or requiring further tests can 
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Note - Cut stone includes both dimension 
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be readily identified. Clean sharp sand will be used, and if 
the mortar is mixed by hand, the ingredients must be evenly 
spread, and first thoroughly mixed dry ; a moderate quantity 
of water is to be added afterwards to produce a paste of the 
proper consistency, the whole to be quickly and thoroughly 
worked with hoes. Mortar which is not used within half an 
hour after it is first wetted may be rejected. In preparing 
mortar and concrete, the cement is to be measured as if com- 
pacted, so that 300 lb. of dry natural cement, or 380 Ib. of dry 
Portland cement, will have a volume of 3°6 cubic feet. The 
sand and stone are to be measured when not packed more 
closely than by throwing them 
in the usual way into a barrel 
or box. 

The stone masonry is to be 
of sound, clean, strong, and 
durable granite. For rubble 
stone masonry, the granite 
must be such as will split to 
form even beds and furnish 
blocks of suitable size and 
shape. For the top and down- 
stream face, the ashlar and di- 
mension stone masonry must 
be oi uniform colour and tex- 
ture, and be free from all the 
defects which would injure its 
appearance. All joints are to 
be entirely filled with mortar. 
Where grout is required for 
filling the joints of ashlar and 
dimension stone masonry the 
engineer may require a less pro- 
portion of sand to be used than 
that in the mortar. Water 
must not be allowed to rise 
on any masonry until the 
mortar has had at least twenty- 
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SECTION THROUGH UPPER AND LOWER GATE CHAMBER 


Fig. 8-THE WACHUSETTS DAM 


the heel wall will have nearly vertical sides, and special care 
must be taken to leave its sides solid and unbroken. When 
required, all dirt and loose rock will be removed to expose the 
surface, which will then be thoroughly washed and cleaned— 
using steam to melt snow and ice if necessary—and all water 
then removed from depressions, so that the whole surface of 
the rock can be inspected, to determine if seams or other 
defects exist. 

Tke refilling and embanking within 10ft. of the upstream 
face of the dam will be of boulder clay, from which all stones 
over 3in. in size have been removed. This will be deposited 


four hours toset. No masonry 
is to be built from November 
15th to April 1st, except by 
special permission or direc- 
tion, as in the event of satis- 
factory progress not having 
been made. If built in very 
cold weather, the water, sand, 
and other material must be 
heated, salt must be added to 
the water, or the place of work 
must be heated. Unfinished 
masonry at the end of the season must be protected to prevent 
damage from freezing. Except during the colder months, tke 
masonry must be kept wet by sprinkling water until the 
mortar has become thoroughly set and hard enough to pre- 
vent its drying and cracking. The whole work must te 
carried up together, the maximum difference in elevation 
allowed for the masonry being 24ft. in a distance of 100ft., or 
45ft. in the whole length of the dam. No racking must be 
more than 12ft. high. In joining new work to old, orin laying 
masonry upon the rock, the surface of the old masonry or the 
rock must be thoroughly cleaned and a coat of grout of neat 


Bench at Toe 


in layers not more than 4in. thick, and thoroughly compacted 
by rolling with a heavy grooved roller, or thoroughly rammed 


Portland cement applied. The solidity of the masonry will 
‘ be tested from time to time, as by striking it with an ircn 


| | 
| 
WE GGG IGG \ 
ae re hie Ke: 


THE ENGINEER 


550 


May 24, 1901 


rod to determine if a hollow sound indicates defective work. Few pinners will be allowed, and they must show even faces. 
The main part of the dam will be composed of rubble-stone | Ashlar masonry will in general have bold rock faces on the 
masonry, laid in mortar of one part natural cement and two | exposed face, free from holes or tool marks, and laid in 
parts sand. Large stones are to be used to the greatest | cement mortar similar to that of the rubble masonry against 
extent consistent with obtaining full and water-tight bed which the ashlar is built. Face joints must not exceed gin. 
joints, sufficient space being left between the large stones to | in width, and must be raked out and pointed as in rubble 
permit of filling the joints with mortar and small stones. | masonry. The face laid must be not less than 18in. between 
The average and-maximum size of the large stones will be | stretchers, and 10in. between headers and stretchers. Beyond | 
fixed by the engineer during the progress of the work; the | the limit of the jin. joints, headers may taper not more than 
former will be about 5000 Ib., and the latter is not to exceed | Gin. in thickness. The faces of the headers must have an 


screened if the amount of fine material passing a gin. screen 
does not exceed 10 per cent. of the volume screened. The 
gravel must, however, be thoroughly screened. The Portland 
cement concrete will be comprised of 1 part cement, 2 } parts 
sand, and 44 parts stone, or 1 part cement, 3 parts gravel 
and 6 parts stone. The natural cement concrete will be com. 
posed of ! part cement, 2 parts sand, and 5 parts stone, or 1 
part cement, 3 parts sand, and 6 parts stone. Soon after 
material of the lagging, the interior surface of the concrete 
will be covered with a skin coat of neat Portland cement 
applied as a plasterer’s finish coat. On top of the dam, and 


twice the average. 


work. 


The large stones shall have even beds which may be either flat | down-stream face of the dam, the rise of the courses may 
or slightly convex, and not less than three-fourths of these stones | vary from 20in. to 28in., but must average not less than 22in. 
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shall each have a top with an area not less than half the area ot 
the bed, and varying from a parallel with the bed not more than 
3in. in a foot. No large stone is to be used whose top area, as 
nearly parallel with the bed as above stated, is less than 2 square 
feet if the area of the bed exceeds 4 square feet. 

Before laying, each stone shall be cleaned and washed, and all 
irregular projections and feather edges shall be hammered off. 
Each stone shall be laid upon a thick prepared bed of mortar or 
of mortar and thin spalls, and ienen into the bed in such 
manner as to ensure that the bed joint shall be completely filled 
with mortar. To aid in the proper preparation of the bed, the 
contractor may be required to lower each stone upon the bed 
before it is fully prepared as a guide to its final preparation, and 
to remove the stone to complete the preparation of the bed. After 
the stone has been set, if there is any doubt about having obtained 
a completely-filled bed joint, and occasionally, as a test of the 
quality of the bedding, the engineer may require that a stone shall 
be raised to ascertain if the bed joint has been completely filled, 
and such stone shall be re-bedded in a thorough manner. The 
side and end joints between the large stones shall, if so required, 
be made large enough to permit the laying of small stones between 
them, and every stone, of whatever size, shall be laid in a bed of 
mortar. No more levelling up shall be done than is necessary. 
Grouting of joints will not be permitted. 

The stones shall be thoroughly bonded horizontally. Care shall 
be taken to avoid making regular layers, and to permit a portion 
of the stones to project above others so as to provide a vertical 
bond, and resist any tendency of the dam to slide. Towards the 
top of the main dam the strongest bond shall be made lengthwise. 

The masonry in certain parts will be laid in Portland 
cement mortar, with 1 part of cement to 2, 2%, or 3 parts of 
sand. The former proportion will be u in the part 
immediately above the rock and wherever there are springs, 
and Portland cement mortar may be used for work liable to 
be effected by freezing. From the bottom of the valley up to 
a plane striking the down-stream side at elevation 260—see 
Fig. 6—and inclined downward 1 in 2 towards the up-stream 
side, the masonry will be laid in Portland cement mortar 1 


to 23. Of this masonry, the portion between the down-stream | 


face and the middle of the dam will be of a better class, with 
stones approximately rectangular, so as to permit the use of 


The following is an extract from the | average width of not less than 25 per cent. more than the 
specifications in regard to the construction of this part of the | rise of the course, the minimum width being equal to the 


No paving on 
bottom of channel 
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fewer small stones for filling the joints and levelling, thus | 


securing a more perfect bond. These stones will be laid with 
bed joints inclined upwards 1 in 4 towards the down-stream 
face. In certain other parts the bed joints may be similarly 
inclined 1 in 6, for which an extra price will be paid. 


in the floors of the gate chamber, bastion chamber, and pool 
the surface of the concrete will be finished with a lin, course 
of mortar composed of 1 part Portland cement and 14 parts 
coarse screened and washed sand. This must be applied 
within an hour after the concrete is laid. 

Parts of the slopes of the waste weir and other portions of 
the work will be paved with granite blocks bedded in broken 
stone, the joints being filled with fine stone and the faces of 
the joints with pinners. No stones must have an area of less 
than 2 square feet, and the joints must not exceed 2in. in 
width. The broken stone for bedding will vary in size from 
qin. to 2gin. 

In regard to the progress of the work, the contract provides 
that the Water Board reserves the right to maintain water 
against the main dam at elevations and periods as follows :— 
During September, 1902, elevation 292; during October, 1902, 
296 ; November, 1902, to March, 1903, 302; during April, 
1903, 310; May to October, 1903, 315; November, 1903, to 
October, 1904, 350; after October, 1904, full level, 395. 

Further provisions are also made as to the carrying on of 
the work. By December 31st, 1900, all earth excavation to 
the rock surface must be completed. By November 15th, 
1901, the masonry of the main dam must have been built to 
an average elevation of 280; and portions of the lower gate 
chamber, pool, and other structures built as directed. By 
June, 1902, all works must be completed for diverting the 
water through the 48in. waste pipes, so that the flume can 
be removed. By September, 1902, the main dam and all 
work up stream from it must be completed to elevation 300; 
by November 15th, 1902, the dam must be completed to 
' elevation 315. Not less than 62 per cent. of the total 
| value of the work must. be completed by August, 1903; 

76 per cent. by November 15th, 1903; 90 per cent. by 
| August, 1904; and the whole work must be completed by 
| November 15th, 1904. 


| THE WACHUSETT AQUEDUCT. 

| Inconnection with this great dam, it may be of interest 
| to give some particulars of the aqueduct—already completed— 
| which will carry the water from the reservoir to the existing 
| water-supply system of the city of Boston. It is twelve 
| miles in length, comprising seven miles of closed aqueduct, 


rise, and the maximum one and a-half times the rise. On the 


a tunnel two miles long, one-tenth mile of bridge, and three 
| miles of open channel. The tunnel commences at the dam, 
| and is 12ft. 2in. wide at the springing line, and 10ft. high. 
| The arch radius is 6ft. lin., and below the springing the sides 
| curve inward to a radius of 14ft., the invert having the same 
‘radius. The character of the lining varies with the material 
| penetrated. The arch ring, invert, and sides have three to 
| four courses of brick ; but in some parts the work is of Port- 
| land cement concrete, 14in. thick in the arch, the sides and 
| invert being lined with a single course of brick. The tunnel 
_is on a long curve, and has a gradient of 1 in 5000. 

Tesond the tunnel is an arched channel, 104ft. high and 
113ft. wide, built of concrete, partly in trench and partly in 
embankment. This is built on land purchased by the Water 
Board, and has a gradient of 1 in 2500, with curves of 320ft. 
to 1910ft. radius. Various forms of section of the exterior 
are adapted in different materials. The embankments are 
very carefully built, and were carried up in 3in. layers, well 


SxXCTIONS OF STONE COURSES 


Stretchers will be not less than 6ft. long, with an average 
depth of at least 1ft., and cut for a 0 joint, 4in. deep. 
Headers not less than 43ft. long will be placed in every second 
course, and every second or third stone in a course. On 
this side of the dam the face stones will have rock faces 
projecting 2in. to 5in. from the neat lines, and will be laid in | watered and rolled, to the level of the base of the aqueduct, 
Portland cement mortar, 1 to 24. On the up-stream face the | and then left for at least six weeks before the construction of 
courses must average 24in. in height, with a minimum of | the aqueduct was commenced. The banks were wetted so 
18in. The stretchers will be 5ft. long. | Where the work is | thoroughly that water would stand on the surface. The base 
thin, as in the faces of the bastion and abutment, headers at | of the aqueduct was 20ft. wide, the exterior faces sloping 
least 4ft. long are to be placed as frequently as in the faces | inward to give a thickness of 24in. at the springing, and l4in. 
of the main dam_ Curved stones must be at least 14in. deep at the crown of the arch. The side filling was laid in 6in. 
at the middle and Sin. at the ends. The projecting and re- | layers, watered and rolled or rammed. A thick layer of black 
entrant angles of ashlar masonry dam to elevation 380 in | soil was then laid upon the slopes and top, and the whole 
the up-stream face of the dam, will be defined by 14in. , surface sown to grass. In laying the concrete, a facing of 
chisel draught on each face. | sand and cement was first laid against the lagging to form a 

Dimension stone, or cut stone masonry, will be cut for fin. | smooth surface, and any voids found on the interior after the 
joints, gin. for steps, the joints to be raked out and pointed | lagging was removed were pointed with neat cement or 
as in rubble masonry. The stones upon which the flash- | cement and sand as required. The drainage across the line 
board standards of the waste weir are to rest must be so of the embankment was provided for by brick and stone 
culverts. The closed aqueduct 
terminates by a bell mouth 
entering a masonry chamber, 
fitted with ves for movable 
weirs, and having three arch- 
ways opening into the open 
channel. 

This open channel is 20ft. 
wide on the bottom, with side 
slopes of 3 to 1, and in soft 
earth it is faced with gravel or 


ee stone pitching. A berme, 10ft. 
liscang dnauand wide, is left on each side, and 


above this the slopes are 2 to 1. 
Two dams in the channel pre- 
vent a scouring current, and 
maintain a minimum depth 
of 6ft. of water. They have 
long overflows, so as to cause 
but little fluctuation in the 
height of water in the chan- 
nel, as varying quantities are 
admitted through the gate 
chamber from the reservoir. 


HORIZONTAL SECTIONS 


The exposed faces of the stones on the up-stream face of RoucH 
the dam must be nearly rectangular, of not less than 6square | "stuice-cate “SUICE-GATE. = VALVE WELL SECTION WW This channel ends by a connec- 
feet area, smaller stones being allowed to a limited extent to oe tion with a lower reservoir 
fit in between the larger ones. The aggregate area of face FIG.10. the water supply system. The 
most interesting structure on 


stones having an area of less than 1 square foot must not 
exceed 10 per cent. of the area in which these stones are laid. 
The face joints between such stones and the larger stones 
must not exceed Zin. in thickness, and no face joints may 
exceed lin. in thickness for a depth of 2in. back from the 
face. The joints will be raked out 2in.deep before the mortar 
is laid, and will then be jointed with Portland cement, neat 
or mixed with sand, so as to fill the joints thoroughly with 
water-tight mortar. On the down-stream side the stones will 
be built in steps, and not to a sloping line—see Fig. 6. 

In retaining walls, the rubble stones will be laid as in the 
dam, with a mortar of 1 part natural cement to 2 parts 
sand. The exposed faces will be built of approximately 
rectangular faced stones, not less than 2 square feet area. 


HUSET 
the line of the aqueduct is the 


placed that joints will be at least 6in. from the bolt | masonry bridge carrying it across the Assabet River. This 
holes. Nearly all of the dimension stones, and a small part | is 390ft. long, with seven arches of 29}ft. span. The stone 1s 
of the ashlar stones, are to have the faces rough-pointed, fine- | a grey granite, and the bridge has a very handsome appeat- 
pointed, or six cut. ss |ance. The aqueduct section here is ae | rectangular. 
Brick masonry must be of hard-burned bricks, which when | Above the invert the sides slope outwards slightly and then 
dried and immersed in water for twenty-four hours will | continue vertical to the top, carrying a roof of brick jack 
absorb not more than 15 per cent. in volume of water. In | arches on transverse rolled steel joists. Above this 1s a 
lining the wells of the upper gate chambers special care must | concrete filling and an asphalt roadway. The lining 1s hag 
b2 taken to make the brickwork water-tight. | single course of brick, with an outside shell of steel to make 
Concrete masonry made with Portland and natural cement it perfectly water-tight. Around this shell is the solid concrete 
will be used in certain portions of the work. It will be made | filling between the masonry side walls. : 
of broken stone or gravel stone, The former need not be! All the work on the dam, aqueduct, and other parts of the 


| 
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ly system is under the direction of Mr. F. P. 
of the Water Board. Mr. T. F. 


i n is the resident engineer at the dam. The contract 
poy ay already described, has been let to MacArthur 
Brothers at their total tender of £321,727. As it may interest 
many of our readers to know the contract prices on this great 

iece of work, we give below a list of the items, quantities, 
a prices from the official specifications and published 


tenders. 
Details of Work and Prices on the Wachusett Dam, U.S.A. 


xcavation, A— £ s. d. 
mee A, above elevation 250... .. 6,000 cu. yds. .. 0 2 1 
2 B, below elevation 250 .. 20,000 ,, 5, 
8 ” ©, trench for core wall .. 
4 |, D, south-east end 54,000 ,, 2 1 
5 | B,waste weir .. 08 3 
6 |. F,wastechannel .. .. 65,000, .. 01 8 
7 | G,surfacesoil .. .. .. » 
3 | H,pile of tunnel débris 8,000 ,, 4 se 
9 |, I, borrow pit .. .. 16,000 ,, ,, 
10 ” J, miscellaneous .. 38,000 ” ” . 0 1 5 
excavation— 
Rock Sass A, below elevation 250, with 
12 Class B, below elevation 250, without 
13 Class C, above elevation 250, with 
14 Class D, above elevation 250, without 
15 Class E, dam and waste weir, with 
16 Class F, dam and waste weir, with- 
out blasting .. se os 5,000 ,, 
17 Class G, inclined shaft or tunnel ., 600 5, 55 016 8 
18 ,, H,wastechannel .. .. .. 40,000,, ,, eee 
19 Extra price for hauling excavated 
material more than 1000ft., equiva- 
lent to 600,000 cu. yds. hauled 
Rubble stone 
20 Class A, in the dam, natural cement 215,000,, ,,  .. 01510 
21 Class B, Portland cement mortar, 
22 Class C, Portland cement mortar, 
£3 Claes D, Portland cement mortar, 
24 Class E, in retaining walls, natural 
25 Extra price for face work .. .. .. 5,400 5, 5 a 
26 Extra price for Classes A to D, made 
with better shaped stones, and 
bedsinclinedlin4. .. .. .. 18,000,, ,, 0 010 
27 Extra price for Classes A to D, with 
beds inclined 1 in 6 co co 0 0 7 
Ashlar masonry — 
28 Class A, up-stream face ofdam__.. 4,000 ,, 5, ae 
29 B, down-stream face bastion, 
&e. 4,900 5, 5 210 0 
80 Class C, duwn-stream face of waste 
Weir .. se ve 1,400 ,, 4, 
Dimension stone 
81 Class A, cornice and coping .. .. 2,100 368 
82 ,, B,all otherwork .. .. .. 400 
33 Face work 18,000 sq. ft. 
e ted work... 30,000,, ,, 
» six-cutwork .. .. 4,000 ,, 026 
Brick masonry— 
$6 Ia Portland cement mortar, 1 to1.. 800 cu. yds. .. 3 0 0 
ST ” ” lto?2.. 200 ,, 
33 In'natural cement mortar,1tol  100;, 212 6 
’ ” » ” lto2 200 ” ” 28 4 
Portland cement concrete masopry— 
4 0 8 to 2,000 5,» 
Natural cement conercte masonry— 
44 Granolithic surfacing in concrete .. 5,000 yds. OLS 
Slope paving, Class A... .. .. « 2 
47 Broken stone, laid in place’ 0 2 6 
48 Laying 48in. cast iron pipe .. .. 1,000 lin. ft « C23 
49 Hauling and erecting ironwork 1,000 tons - 216 8 
50 Roadways and paths .. .. .. .. 10,0008q. yds. .. 0 010 
Vitrified pipe drains, including gravel surrounding — 
300 ,, 


THE IRON AND STEEL INSTITUTE, 


PRESIDENTIAL ADDRESS.* 
(Concluded from page 516.) 


The production of pure pig equal to best Siedish.—The demand for 
Swedish pig for high-class steel exceeds the supply. Why not, 
then, in this country produce, as they are doing at pn in 
America, pure pig to meet this demand? The method used is 
Bell’s washing process, using hematite pig and conducting the 
operation in a Pernot revolving furnace. By this means a material 
is made very low in silicon, manganese, sulphur, and phosphorus, 
and — be used for the same purpcse as Swedish. his subject 
of problems in metallurgy has been but touched upon in the fore- 
going, and those more intimately acquainted with the needs of 
steel manufacture than I am, could no doubt point out many more 
such problems, and none of our young metallurgists need despair 
pad rst something to work at for the future development of our 

ustry, 

The pure iron ore su »ply.—By far the greater a of our steel in 
this country is made by the acid Bessemer and Siemens processes, 
requiring a pure pig iron as low in phosphorus as possible. The 
question, then, of the supply of pure ore to make this class of pig 
iron is one which will have to be faced by usin the near future. 
Oar only native supply of pure ore of the Cumberland district is 
rapidly approaching exhaustion. In many works the ore now used 
is of very much lower yield of iron than it used to be, and Spanish 
and other foreign ore is being imported in increasing quantities to 
help out the local supply. On the east coast and in other hematite 
iron-making districts, nothing but foreign ore is used, the greater 
coming from Bilbao. We often hear reports of the near ex- 

austion of this famous deposit, and recently it was stated that 
the end would be seen within a few years’ time. I have no means 
at hand for verifying this estimate, and the Bilbao exports of the 
last five years do not enlighten us. These statistics are taken from 
C. E. Muller and Co.’s annual report, and include the ore also 


shipped from north Spanish ports near Bilbao :— 
Tons. 
5,268,429 


Though there was a steady decrease from 1896, there was a 
sudden increase of over one million tons in 1899, the highest 
a on record, Last year showed a decrease of 600,000 tons, 

ut whether due to diminished supply or diminished demand we 
=— tell. But with regard to the “quality” of the ordinary 
in ore which goes by the name of Rubio, I can speak more 
rea a from personal experience. The percentage of iron is 
y. ray srereseing, and if the decrease goes on at the present 
rate it will not be long before this ore will be too poor in iron to 


* Delivered May 8th. Slightly condensed, 


pay cost of carriage and smelting. Briefly, it may be stated that 
whereas the average composition for 1890 was :— 


Per cent. 
Iron in dry state 55-50 
Tron in the ore as received .. .. .. oe 50-50 
Silica in the ore as received .. 
The average for 1900 was :— 

Per cent. 
Iron in the ore as received .. .. 47°99 
Silica in the ore as received | 


This decrease of 2°5 per cent. in the iron, and increase of 2°99 
per cent. silica in the ore as received, may not at first sight appear 
very alarming, but if the effect on the weight of raw materials 
used in a year’s working is considered, the seriousness of the differ- 
ence is more apparent. 

To make a ton of pig iron, 1°821 tons of ore of the composition 
shown for 1890 would be required, but in 1900 it would be 1°917 
tons. Our make at Thornaby approximates 125,000 tons of pig 
iron yearly, made from a mixture of which Bilbao Rubio ore forms 
half to two-thirds; but in order to more fully illustrate the 
deterioration of this ore we will suppose nothing but Rubio is 
used. Then, to produce 125,000 tons of pig there would be 
required 227,625 tons of ore in 1890, but in 1900 the weight of 
ore would have to be increased to 239,625 tons to make the same 
weight of iron, an increase of 12,000 tons. The comparison does 
not end here, however, for practically the whole of that 12,000 
tons is increased earthy matter which would have to be fluxed and 
passed as slag. ‘The silica in 1890 was 7°10 per cent., and in 1900 
10°09 per cent, giving 16,160 tons and 24,178 tons of silica re- 
spectively in the weights of ore quoted above. This is an increase 
of 8018 tons. The proportion of silica to lime in a hematite slag 
—when the alumina is 12 to 14 per cent., and the magnesia 4 to 
6 per cent.—is 1 to 1°45, so that this 8018 tons of silica would 
require 11,626 tons of lime, equal to 22,360 tons of iimestone. 
This extra limestone and resulting extra slag would need more coke 
for the decomposition of the former and fusion of the latter, 
amounting to over 1 cwt. to the ton of pig, or 7500 tons for the 
year. Thus the decrease in the yield of the ore for 1900 as com- 
pared with 1890, causes an increase of 12,000 tons in the weight of 
ore, 22,360 tons in the limestone, and 7500 tons in the coke, a total 
increase of 41,860 tons in the raw materials to produce the same 
weight of iron. Naturally, such a condition of affairs would mean 
either very much increased rate of working, or, what is more likely, 
a diminished output. 

la the light of such a showing as this, one naturally turns to the 
possibility of there being other deposits near at hand to help off or 
even become a substitute for Rubio ore. I myself, in the past 
twelve to fourteen years, have tried several different kinds of ore 
from various countries with this object in view. The value of 
these analyses lies in the fact that each one represents the com- 
position of a ‘‘cargo,” and not just a small sample, and in some 
cases the results are the average of several cargoes. They are 
thus all of full practical value. The countries represented are 
Sweden, Norway, South Spain, —_ Greece, and North Africa. 
Though many have been very useful as a mixture for Rubio ore, it 
must be confessed that in no case have I found one which could 
be considered an efficient substitute. Either the composition, 
mechanical condition, costs of carriage, or insufficient supply has 
been the stumbling-block. When it is remembered that the total 
exports from Bilbao and other ports in North Spain to the north- 
east coast of this country last year totalled 1,708,167 tons, and 
from al] other parts, South Spain included, only 655,829 tons to 
the same district, it is evident that unless these other sources are 
capable of very much increased output, insufficient supply will be 
the main difficulty in the event of the Bilbao district being worked 
out. In the last few years magnetic concentration has been 
brought more prominently forward as a possible means of solving 
this question of the pure ore supply. The concentration of iron 
ore by this method has been successfully accomplished in Sweden 
and in the United States, but before the concentrates can be used 
in the blast furnace they must be made into briquettes, as the 
separated ore is in a dead fine condition, in which state it would 
be impossible to use it in the furnaces. This must add to the cost 
considerably, and only under most favourable conditions will it be 
possible to look for help in magnetic concentration. The improve- 
ments in the basic open-hearth steel process that have alread 
taken place, and further improvements in the near future, will 
soon make this class of steel cheaper than any other. Thus, in 
order that the acid process may compete with it, it will be neces- 
sary to supply hematite pig at cheaper rates. Any one, therefore, 
who carefully considers what I have shown with regard to the 
supply of pure ore, must see that the possibilities of a cheaper 
hematite pig are not very hopeful, but rather the other way, and 
the only conclusion we can come to is, that this country will be 
compelled at no very distant date to adopt increasingly the basic 
process, and the use of native ore more extensively. 

The Bessemer process —At the May meeting last year, in the dis- 
cussion on the Talbot open-hearth continuous process, Sir Lowthian 
Bell gave expression to an opinion which somewhat startled the 
metallurgical world, and caused many of us to regret that we 
could not have the late Sir Henry Bessemer with us to give his 
view of the matter. Briefly, Sir Lowthian stated that, from his 
wide experience as one connected with a large railway company, 
the irregularity of the ordinary Bessemer steel rail was such, that 
in his opinion the time was not far distant—if it had not alread 
arrived—when the Bessemer process would have to be preteen 
and the open-hearth steel process substituted to satisfy present- 
day requirements. When we consider the almost incalculable 
benefits conferred on mankind in the progress of the last century, 
in which Bessemer’s great invention played so very large a 
none of us can think of the abandonment of the process without 
regret. But sentimental considerations cannot, of course, be 
allowed to rule and guide us in such a matter, and, if it be found 
that the Bessemer aes can no longer satisfy the requirements 
of the time, it will have to make way for better and more reliable 
methods of manufacture. In this connection it is interesting to 
recall a personal incident which took place many years ago. At 
the council meeting of this Institute on October 11th, 1881, I sat 
beside the late Sir William Siemens. Discussing the merits and 
respective costs of the B and Si steel pr , Sir 
William remarked to me, ‘‘I may not live to see the day, but you 
may—you are a young man—when Siemens steel will be made 
nearly as cheaply, and much more reliable than Bessemer steel.” 
We a hands and parted, little thinking that that was the last 
time he would be with us. It is a touching memory, and one 
possessing great interest to myself. 

At this point a few words on the development of the Bessemer 
steel industry during the last quarter of a century may be of 
interest. In the early seventies the manufacture of steel by the 
Bessemer process was confined chiefly to South Wales, Sheffield, 
and Barrow, and the product was used almost entirely for railway 
material, chiefly for rails and tires. In those days it was the cus- 
tom to re-melt in separate cupolas each charge of carefully selected 
hematite pig iron, which, when melted, was run into the converter 
by means of a spout. This method of melting was exceedingly 
costly, not only on account of the large amount of coke required, 
but also by reason of the high labour cost, and the slow speed of 
working. At this time an output of 600 or 700 tons was considered 
a fair week’s work for a pair of converters ; the methods then in 
use for changing and repairing the bottoms of the converters 
involving a great amount of delay, and it was on this account 
almost impossible to work at a greater speed. By-and-bye im- 
provements were gradually introduced ; at. works where blast 
furnaces formed part of the plant, molten iron was taken direct 
from the furnaces to the converters. At other works dependent 


—_ cupolas, the cupolas were improved in their construction and 
charged continuously, so that melting was carried on at a quicker 


rate, and the adoption of what is known as the Holley bottom, or 
some modification of it, brought about a very large increase in the 
productive capacity of the converters. Up to this period the pro- 
cess was acid only. None but the purest hematite could be used. 
Then came the discovery of the mer basic process and its 
rapid ie yaa development. This process rendered available 
for steel-making purposes not only the ironstones of Cleveland and 
Lincolnshire and the huge cinder heaps of the Midlands, butit also 
enabled our continental friends to open out and utilise for stesl- 
making purposes their large deposits of very suitable phosphoric 
ores on a scale which up to that time had never been dreamt of. 
It is due to the basic process that the continental steel trade has 
made such strides ff recent years. The production of basic steel 
on the Continent last year was about 74 million tons, againstabout 
800,000 tons only in Great Britain. 

That the basic process has not been adopted more generally in 
Great Britain is accounted for by the fact that before its discovery 
a large acid steel industry had been established ; many important 
plants were engaged upon it, and much capital had been invested, 
not only upon the works themselves, but also in securing large sup- 
nee: of the necessary hematite ores, both in Cumberland and in 
Spain. This was not the case on the Continent, where the 
steel industry up to that period was of comparatively small 
proportions, 

With the advent of the Bessemer basic process there was 
gradually developed a very large demand for soft steel or ingot 
iron, a quality of metal softer and more suitable for a variety of 
purposes than had up to that time been produced in any large 
quantity by the Bessemer acid process. This demand for soft 
steels has now grown to very large dimensions, replacing, as it has 
done to a very large extent, puddled iron; it is now being pro- 
duced by both the basic and the acid process. In connection with 
the basic process the utilisation of the slag must not be overlooked. 
Ata very early stage the late Sidney Thomas was so greatly im- 
pressed with its value as a fertiliser that he was once heard to say 
that it would not surprise him if the steel became the by-product. 
The difficulty in the first instance was how best to apply the slag 
so that the land could derive the fullest value from its manurial 
properties, After many experiments it was found that the cheapest 
and best method was to grind it into an impalpable powder ; that 
when so ground and applied to the land the results compared very 
favourably with those obtained from superphosphates. That this 
basic slag or Thomas phosphate is now a very important industry 
is evident from the fact that during 1899 the production of Europe 
was estimated at 1,493,000 tons. The tigures for 1900 are not yet 
available, but it is believed that the production for that year will 
prove to be much greater. 

After the introduction of the slag industry, the next develop- 
ment of importance was the adoption of the Darby method of car- 
burising for hard and medium hard steels. This method effected 
a considerable improvement in the Bessemer basic process, as by it 
far greater regularity can be obtained in the adding of the carbon, 
and re-phosphorisation, which occasionally took place on the addi- 
tion of the molten spiegeleisen, has been obviated. 

Lastly, the introduction of a large metal mixer between the blast 
furnaces and cupolas, and the converters, has ensured a degree of 
regularity not only in the supply, but also in the composition of the 
metal to the converters that was not possible when the molten iron 
was taken direct. 

Notwithstanding all that has been done, chiefly in the direction 
of securing larger output and greater regularity in the product, the 
waste in the Bessemer process remains practically the same as it 
was in the early days. Although the purposes for which Bessemer 
steel—acid and basic—is now being used have increased enormously 
—fully one half the make in this country being used for other 
—— than railway material—it seems probable that by reason 
of cheaper methods of producing steel, the Bessemer processes will 
have in future much more seriouscompetition than has been the case 
in the past. The recent modifications of the cpen-hearth process 
by Bertrand-Thiel and by Talbot, aided as they are certain to be 
by the labour-saving appliances already in successful operation, 
seem to indicate that we are now on the verge of effecting still 
greater economies in our steel-producing methods, and unless some 
means can be devised of reducing the waste in the Bessemer con- 
verters, the Bessemer processes, which have served the world so 
well in the past, are likely to be superseded. 

Open-hearth acid and basic steel.—For regularity and reliability of 
product the Siemens acid steel process stands pre-eminent. By far 
the greater part of the open-hearth steel in this country is made by 
this process, owing to the facilities for obtaining a cheap and efficient 
supply of hematite pig iron, and so long as such conditions continue 
to exist it will undoubtedly hold its own. But the basic open- 
hearth process is advancing with rapid strides, and is seriously 
challenging the position of the acid process as regards the cheapness 
of its product ; and this fact, coupled with what I have already 
said on the question of the pure ore supply, would seem to point 
to the conversion of many of the acid hearths into basic at no very 
distant date. In the developments of the iron and steel industries 
in the future the basic Siemens process will no doubt claim most 
attention. The great desideratum of the process would be its 
adaptability to any class of pig iron within reasonable limits, so as 
to avoid making a special pig forit. This ideal state of affairs has not 
yet been reached, but the improvements that have already taken 
place have considerably widened its scope, and if the promises held 
out by the facts given in recent papers before this Institute on the 
use of fluid metal direct from the blast furnace, by James Riley, 
Talbot, and Monell, are fulfilled, we may soon get much nearer the 
ideal than we are at present, and make good steel in any district 
from local ores. In Cleveland our goal has always been to make 
from the local pig iron steel of high quality for structural purposes ; 
and though good steel has been made by the basic Bessemer process 
from Cleveland pig alone, up to within a few years ago a “ special” 
basic pig has generally been made, costing more than Cleveland pig, 
from a mixture of the local stone, puddlers’ tap cinder, and some 
manganiferous material, either in the form of ore or spiegel slag. 
Sir Lowthian Bell, one of the earliest adventurers in the Cleveland 
iron trade, and now the Nestor of the industry, directed much atten- 
tion tothe development of the application of the local ore, in the hope 
of obtaining steel from Cleveland pig iron. His experiments and 
researches, culminating in the invention of his washing process, are 
all widely known, and were published in two papers before this 
Institute, and will be found in its Jowrnal for 1877. By this wash- 
ing process, in 74 minutes he removed 10 per cent. of the carbon, 
97 per cent. of the silicon, and 95 percent. of the phosphorus. By 
prolonging the washing process a material was made containing 
under 0°3 per cent. ore Bevan which, when rolled into a bar 3in. 
by fin. in thickness, bent close double in the cold. The energetic 
dephosphorising effect of fluid oxide of iron was thus clearly 
demonstrated, and in an interesting experiment at the Tudhoe 
Works of the Weardale Iron Company, in which fluid oxide of iron 
was added to a partly blown charge of Cleveland pig, the action was 
so violent that a large quantity of the contents was driven out of 
the vessel. Ina furnace known as Price’s, and used for puddling, a 
more intense heat was obtained than in the usual form of the 
furnace employed in producing malleable iron. This proved suffi- 
cient to melt steel, and thus a considerable quantity of steel was 
made from Cleveland pig iron at the Royal Arsenal, Woolwich, not 
later than 1877. Other questions delayed further trials until late 
in the eighties, when a small open-hearth furnace was erected at 
the Clarence Works. This afforded results which led in 1899 to 
the construction of four furnaces, each having a capacity of 40 tons, 
In these six different qualities of steel are now produced with the 
— regularity from Cleveland pig iron, using the Saniter 

esulphurising process, By the use of the desulphuriser it is now 
possible to make good steel from pig iron containing up to 0°3 per 
cent. of sulphur, and if need be a pig containing 1 per cent. of 
this element could be successfully treated, though, of course, at in- 
creased cost. The percentage of silicon that may be present in 
the pig is up to 1°5 per cent. To obtain this in Cleveland iron, 
without exceptional working and cost, it is necessary to use forge 
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iron quality, in which the sulphur varies from 0°10 to 0°20 per 
cent. Whether some cheap and effective plan will be devised in 
the future to deal with more siliceous pig than this remains to be 
seen ; it is a problem for our metallurgists to work at, and so 
further widen the scope of the basic process. It is interesting to 
note that the prejudices of engineers and L!oyd’s surveyors against 
basic steel are fast giving way, and the latter now accept this steel 
for shipbuilding purposes as long as it complies with all tests, 
which it does most satisfactorily. I have often heard it said that 
steel made from Cleveland pig iron would ‘‘ never” make plates. 
Whether they considered there was some peculiar and special 
evil spirit in Cleveland stone very hard to kill, or what, I do not 
know ; but ‘‘never” is a long time, and the above results at the 
Clarence Works prove that it is not wise to be too emphatic in 
one’s prophecies. 

I should just like to say a few words on the subject of technical 
education in so far as it concerns our use of it in the works of this 
country. It is being incessantly dinned into poor John Bull's ears 
by the Press, and from public platforms, that he must educate, 
educate, or be hopelessly left behind by his more energetic rivals. 
The matter is undoubtedly being taken up more zealously than 
formerly ; but the question is—Are we using that education to the 
best advantage in our industries, or letting much of it go to waste, 
and the mental abilities of our staff to rust? In an address to the 
Cleveland Institution of Engineers, our latest Bessemer medallist, 
Mr. J. E. Stead, brought forward a suggestion which, I think, is 
worthy of notice. He is of the opinion that in all our free libraries 
there should be a technical department containing the standard 
works on the particular industries followed in the town. Better 
still, he considers that all our big works should possess such a 
library of standard works on the manufacture in which they are 
engaged. Periodicals, reviews, home and foreign, and proceedings 
of technical societies should also find a place there, and the head 
of each department should read up and review all current litera- 
ture bearing on his particular branch of the industry, and point 
out to the head manager anything he may find which he considers 
would be an improvement on their methods. It isa true saying 
that he is a wise farmer who occasionally takes a peep over the fence 
to see what his neighbour is doing. A glance at the abstracts of 
English and foreign papers relating to iron and steel, published in 
the volumes of the Institute’s Journal, will show what a great 
mass -there is of metallurgical information stored up in journals 
and reviews at home and abroad, which many of our heads of 
departments and men under them never see, nor have a chance of 
seeing. They cannot be members of all technical societies, nor 
subscribe to all the journals; and the result is that many useful 
papers full of information are lost to thousands to whom they 
would be of the greatest use. This is a matter which our manu- 
facturers must put right as soon as possible, and so make sure 
that the technical education given to our workers is not lost, or 
only indifferently used. That we shall have to fight much harder 
in the future to retain our proud position is inevitable, and all of 
us will be required to put forth our very best energies. Therefore 
let it not be said by posterity that in the battle for commercial 
supremacy we sent our workers into the fight inefficiently equipped 
in technical knowledge. 


WATER-TUBE BOILERS. 


In our last week’s issue we published in full a paper on water- 
tube boilers recently read by Mr. Griffith before the North-East 
Coast Institution of Engineers and Shipbuilders. We now give a 
summary of the discussion which this paper produced at three of 
the meetings held respectively at South Shields, Sunderland, and 
Newcastle. 

Mr. Dowsen opened the discussion on Mr. Griffith’s paper. He 
said that while the Scotch type of forced-draught boiler in use in the 
mercantile marine had about 5 cubic feet of space for combustion 
for every square foot of grate area, the express, or small water-tube 
type of boiler, had only about 1}cubicfeet. In his opinion, it was 
out of the question to expect water-tube boilers of the small tube 
type to give satisfaction for ordinary use at sea, owing to the great 
attention required to keep the water free from all foreign matter. 
The question was what would be the best diameter for the tubes in 
future large water-tube boilers. Mr. William Allan, jun., made 
some remarks in connection with the historical question of water- 
tube boilers. 

At the meeting held at Sunderland Mr. Heck said that at 
present he considered the ordinary Scotch boiler the best suited 
for merchant vessels, and that it would make the most money. 
There appeared a general opinion in the mercantile marine that 
the Scotch boiler was more economical and would last longer. 
The grate area in water-tube boilers was two large to be properly 
fired for long periods. He considered that, just as flame will not 
pass through wire gauze, so in water-tube boilers, where the tubes 
are very close together, and especially when they get covered 
with soot, economical results could not be expected. He con- 
sidered that any water-tube boilers for the mercantile marine 
should be large for the work to be done; there should be 
greater sub-division of grate area; a much larger volume of 
water in the boiler was required in order to lessen the necessary 
attention to the water level; larger steam and water drums 
should be fitted, so as to increase the area of waiter level, and thus 
lessen any priming; and, lastly, very much better arrangements for 
clearing the tubes of soot and dirt were necessary. With regard 
to the durability of water-tube boilers, he considered that the 
scantling of the tubes and all the details should be considerably 
increased ; and although the water from the hotwell was usually 
pumped into the boilers through filters, still a small quantity of 
foreign matter passed and got into the boilers. He therefore con- 
sidered that it was necessary to filter and purify the water 
actually in the boiler; and one way of doing this was to have a 
small pump to draw the water from the boilers and pump it 
through extra filters back again into the boiler, or a small pipe 
could be led from the boilers to admit a small quantity of boiler 
water back again into the hotwell or between the suction and 
delivery valves of the feed _ for the same purpose. 

Mr. A. Gray said he had had six years’ experience in running 
water-tube boilers, in particular the Babcock boiler. He quite 
agreed with Mr. Griffith about the difficulty of keeping salt water 
out of water-tube boilers; therefore, such boilers should be so made 
that they could be cleaned, or their life would be short. No 
matter how rapid the circulation, they still got scale in the tubes. 
In regard to the size of the tube, they had experienced least 
trouble with large tubes, and they could be easily examined 
internally—the tubes could be readily cleaned inside, provided the 
scale was not allowed to get hard. All their boilers were fitted 
with steam drums, and not with separators; and they had no 
trouble with priming. Economy depended on the firing ; when they 
had grates of 50 to 60 square feet, athin fire was necessary. The 
men usually pile on coals and make thick fires, and thus waste 
coals. Oil and air passing into the boiler with the feed-water 
were the greatest enemies of water-tube boilers, He had found 
quite thick salt in the tubes—not so bad as an oily scale, however ; 
the tubes sometimes had blistered and burnt into holes. By 
experiment he had found that quantities of oil and other matter 
passed the feed filter. He had tried for some time a plan to 
extract such injurious matter from the feed-water after it had 
entered the boiler and before it mixed in the boiler water. Mr. 
Gray produced two bottles containing oil, water, and sediment 
collected from boilers, and also gave an expert’s analysis of the 
water taken from the boilers, He also stated he had invented a 


mechanical device for intercepting or extracting the oil and finer 
impurities from the boilers, and described the plan by means of a 
diagram. He further stated it was quite evident now that they 
could not run a water-tube boiler containing six or seven tons of 
water under the same condition as an ordinary boiler with twenty- 


five or thirty tons of water. In their ‘vessels having water-tube 
boilers they used no oil except for swabbing the rods, and it was a 
mystery where the oil and sediment found in the boiler came from. 
He was afraid water-tube boilers could not be run with success by 
the old system of treatment. Some such plan as he had shown them, 
or some similar or perhaps better plan, was necessary to prevent a 
dangerous deposit inside the tubes. Since the apparatus which he 
had explained had been titted to the boiler no trouble had been 
experienced, 

Mr. J. R,. Fothergill, in the course of his remarks, said that on 
various occasions he had ventured, both by papers and discussion, 
to support the water-tube boiler, and he still had the temerity to 
believe it had a future, and this more especially so since Mr. Gray 
had impressed them by his remarks, that, after all, it was prin- 
cipally a question of manipulation, care, and attention, to ensure 
success, Messrs, Wilson, of Hull, appeared to run the Babcock 
and Wilcox boiler successfully, although they had failed to do so 
with the Belleville. He ventured to think the water-tube boiler 
offered facilities for complete combustion that could not be obtained 
where the ordinary furnace was used. He—Mr. Fothergill—ad- 
mitted there might be practical ditticulties to be overcome, but he 
considered that a brick arch could be sprung over the fire and under 
the tubes, the effect of which would be that when the fire was 
burnt down the brick arch would by radiation of heat from the 
fire become hot, and thus the hydrocarbon gases, after fresh firing, 
would by contact with the arch be heated up sufficiently to combine 
with oxygen so as to complete the combustion and prevention of 
smoke, soot, and small ashes. This, he thought, would remove the 
difficulty referred to by Mr. Heck, in which he pointed out the 
inefficiency due to the tubes being close together and being blocked 
with soot. He also agreed that it was a difficult matter to stoke 
properly grate areas above 5ft. 6in. in length. Their chief diffi- 
culty was want of good firemen who knew their work. He felt 
sure if steamship owners fully realised the economy, not only in 
coal, but in increased speed, a really good fireman meant, they 
would endeavour to evolve a practical scheme for training | 


men. 

Mr. Atkinson said he did not agree with Mr. Heck that there 
was any loss of efficiency through the tubes being placed close 
together. He also gave some particulars re the performance of 
water-tube boilers of the Babcock and Wilcox type. 

Mr. A. Hamilton, in a communication, stated that he found that 
if air was present in the feed-water and with superheating, the 
corrosion was much worse, and that in triple engines fitted with 
Weir's heater and fittings for clearing water of air, the life of boiler 
tubes is doubled. 

J. S. White and Co., in a communication, stated that they 
considered the small tube express type superior to any large tube 
boiler made, and felt sure that the water-tube boiler of the future 
would contain more of the express and less of the existing large tube 
features. Deposits are found when the boiler is stewing, or steam- 
ing slowly, because of the sluggish circulation under these condi- 
tions. As the life of the boiler in the Navy probably contains on 
an average about 80 per cent. of its steaming days under less than 
its full power, it is therefore necessary to be careful not to in- 
crease the size of the tubes next the fire too much, so as not to 
induce a sluggish circulation in these rows, and so cause deposit. 

Mr. Griffith, in his reply, stated he did not agree with Professor 
Capper that in the best water-tube boilers the highest efficiency 
was coincident with the highest rates of evaporation, as the fur- 
nace arrangements did not admit of the highest output being 
obtained economically, nor did he admit that drowned tubes were 
the victims of prejudice, as he believed the Admiralty had given 
them a fair trial, and he thought their present attitude in the 
matter was more the result of experience than bias. In reference 
to Mr. Heck’s remark that thorough combustion could not take 
place in water-tube boilers owing to the wire-gauze action of the 
tubes, he did not think this view was borne out by experience, as 
the economical results that have been obtained in some cases under 
favourable conditions indicate that at such tests the combustion 
must have been very thorough. He was in favour of smal! furnace 
units. He agreed with J. S. White and Co.’s remarks that the 
hottest tubes should be only just large enough to enable the 
maximum output to be obtained without injury, any increase of 
size beyond this—excepting a small margin—being a mistake. He 
considered, however, that the tubes more remote from the fire 
might with advantage be made smaller, so as to increase the rate 
of flow through them, and thus reduce the risk of deposit. He con- 
curred with Mr. Dumas’s remarks on this point, and he quite 
recognised the practical objection to tubes of varying size. On the 
general question of size of tube he thought that steep tubes should 
be small, but horizontal tubes must be fairly large. He trusted 
that the mud trap designed by Mr. Gray would prove effective ; 
but he suggested that it would be better to treat the feed-water in 
a separate vessel outside the steam drum, but connected with it. 
In conclusion, he supported his statement in the paper that naval 
engineers would be compelled to persevere with water-tube boilers, 
but he thought that at present we are not justified in adopting any 
water-tube boiler for ocean-going vessels, unless experimentally, 
though the time seemed ripe for considering their claims for use in 
high-speed Channel steamers. 


UNIVERSITY OF BIRMINGHAM. 


Ir has been proposed that a Commercial Faculty shall 
be formed by the University of Birmingham. We cannot 
better explain the nature of the scheme than by using the 
words of Professor Oliver Lodge :— 


Proceeding upon the basis of the admirable report of the 
Advisory Committee on Commercial Education, it is clear that 
what we have to aim at is the education, not of a clerk, but ofa 
chief, and we must look to supply not only the needs of a trading 
district, but also the needs of the expanding English-speaking 
Commonwealth—the needs, that is to say, of the Home Govern- 
ment, of the Colonies, and of the British Empire in its dealings 
with foreign countries. We should aim at providing the education 
which, with the increase of local self-government, is increasingly 
needed for the efficient discharge of public duties, both at home 
and abroad. More especially, if our country is to keep pace with 
others, we have to provide in every port a highly-educated man, 
skilled in many business relations, as consul, whose duty it shall be 
to understand the conditions of each trade, to realise how it may 
be improved or increased, and to make annual or more frequent 
reports, either to the Board of Trade or to local chambers of 
commerce, or both. The country has also to supply, in smaller 
number, skilled administrators of various dependencies and 
provinces—chief officials and subordinate officials, all competent 
and properly trained men. 

To this end the demands made in the report of the Advisory 
Committee are none too high, and it is clear that our commercial 
education must centre round a great school of economics, under- 
stood in its largest sense ; that is to say, the subjects of economic 
science, of commercial history, and commercial law must be its 
backbone. Geography and modern languages must by no means 
be omitted ; and inasmuch as we shall have to train students 
aiming at a great variety of work, we must have a lecturer in 
accountancy who shall be able not only to ‘‘ open a complete set of 
books for a merchant’s or manufacturer’s office,” but likewise so to 
organise the accounts that profit and loss in every department of 
such a business can be traced and analysed. He should also be 
able to draw up the documents necessary for a new trading com- 
pany, or even for the financial administration of a district. 

In the commercial faculty there will doubtless be students of all 
grades, but the highest degree should only be open to educated 
men, who have taken a reasonably full course in what are generally 
considered ‘‘arts” subjects, and are likewise familiar with the funda- 


mental principles of physical science. The preparatory training, in 


fact, should be a wide and comprehensive one, including a little 
science as well as a good deal of arts. General history appears to me 
essential, and it is sonecessary for other departments of the college 
that 1 cannot help urging that two new chairs, economy and history 
be started as soon as possible. Until the history chair is started it 
will be necessary to divide that subject between the professor of 
economics and the professor of literature, an unsatisfactory division 
Geography in its various aspects will be divided between the pro. 
fessors of , Pardee of economics, and of geology. 

As to the innumerable other subjects which will have to be dealt 
with in the commercial faculty, I should like to see developed a 
system of visiting lecturers somewhat on the plan of the medical 
school. In a city like this there are experts in medicine ang 
surgery willing to give some of their time and energy to the train. 
ing of youth. Similarly, in this city there are men of business 
skilled in finance, in banking, in hange, great organisers and 
administrators, experts in various lines of commerce, who may be 
willing to devote some portion of their time and energy to the 
training of youth. It is probable that if the attempt were made 
it would be found interesting by those who undertook it, and not 
reve interesting but instructive, since there are few things more 
truly educative than the attempt to put one’s ideas in conscious 
order and to teach. A university in a city like this should aim at 
drawing the best out of the community, and making it available 
for all. It does this already in medicine ; it must do it in com. 
merce. If it does it will be a success, but if it depend solely on 
endowed and imported professors its scope will be limited, and it 
will lack much of stimulating interest and vitality. 

The Council of the University are prepared to appoint 
a professor in connection with the faculty to organise the 
establishment of a suitable system of training. The pro. 
posed stipend is £750 per year. Applications to be 
addressed to the Secretary of the University before the 
20th of June. 


AMERICAN NOTES. 


(From our own Correspondent.) 
New York, May 15th, 


THE collapse in stocks last week threatened to involve the entire 
country, but the prompt action of the banks in advancing an up- 
limited supply of money at 6 per cent. put a quick stop to all 
danger. ‘The leading brokers are bulls again, and another stock 
jobbing movement, but of reasonable proportions, will probably 
soon set in. Unreasonable fright took possession of the market 
last week. The monetary situation is sound. The bankers are again 
lending money freely on good collateral, and out-of-town banks 
are offering large blocks. Business conditions are sound, Perhaps 
the most active branch of the steel trade at present is the demand 
for sheet. The mills are making 20 dols. more per ton than 
under the independent system. The present output of the sheet 
mill combination is 2000 tons perday. The attention of capitalists 
has been drawn to this fact. At the present time nearly a 
dozen concerns in Western Pennsylvania and Eastern Ohio are 
putting up additions as fast as machine shops and foundries can 
furnish the equipment. Large additions are being made to some 
of the large steel works in Eastern Pennsylvania. The capital of 
the Pencoyd Steel Works at Philadelphia is to be doubled. The 
Midvale Steel Works, same city, will make extensive improve- 
ments. The industry is exceptionally — and an immense 
volume of business is in sight, but its placing at this time it is 
feared would impart a speculative turn to prices, which all people 
desire to avoid. The steel rail makers have an abundance of work 
for the summer, and urgent —~ are bidding above the present 
market price to get supplies. Several railway companies are in the 
market for engines and rolling stock. The entire_railway system 
is being put in a better physical condition. 

pay be mills are all crowded with work, and the remarkable oil 
developments in California, Texas, and elsewhere have stimulated 
demand for tubing enormously. Plants supplying mines are‘also 
crowded, and car works turning out freight and coal cars are book- 
ing orders for delivery} next autumn. The stock markets are 
quieter, and both sides are claiming to be in control of the 
Northern Pacific, the objective point bei to head off the 
Burlington from entering the Pacific Coast field to the threatened 
disturbance of rates. The natural gas companies in Indiana and 
the window glass interests have combined to control the principal 
sources of gas supply for several Western cities. The glass people 
have thirty factories in that State. 

The spirit of combination is growing. Since January Ist the 
consolidations in excess of 1,000,000 dols. companies foot up 
2,586,000,000 dols., which is double the entire total for 1900. The 
above figures include pending combinations. Should a monetary 
stringency arise, an effective check will be given to-the fever of 
capitalisation. All the window-glass works of the United States 
have been shut down for four months, 


ACCIDENT TO SHAMROCK II.—We regret that Shamrock II., Sir 
T. Lipton’s new yacht, was dismasted off the Isle of Wight on 
Wednesday in a squall. The King was on board and placed in 
some danger, but happily escaped. Sir Thomas Lipton has our sym- 
pathies. Those of our readers who are interested in yachting will 
find three articles on the Strength of Spars in our impressions for 
January 5th, 12th, and 19th, 1900, in which the whole problem is 
very fully discussed. There is reason to believe that the value of 
steel tuhes as compared with timber masts has been somewhat 
overrated, 

Joun I, THORNYCROFT AND Co., will 
be issued in the course of a few days of John I. Thornycroft and 
Co., Limited, which has been formed for the purpose of acquiring 
the well-known business of John I. Thornycroft and Co., of Chis- 
wick, builders of torpedo boats and other craft. The business was 
established in 1864, and the object of a conversion into a limited 
company is for family reasons and for further developments. The 
present issue of capital will consist of £160,000 6 per cent. 
preference shares, and £80,000 ordinary shares. The net profits 
are certified to have averaged £53,849 annually for the five and 
a-half years to June 30th last. The whole of the ordinary shares 
will be taken by the vendors, directors, and officers of the company 
and their friends, 


AMERICAN COMPETITION.—Some suggestive comments upon the 
American competition question were made this week by Mr. E. 
Parkes, M.P., chairman of Wm. Roberts, Limited, Tipton, pig iron 
makers and engineers. The Americans had, he said, exploited this 
country during the last six or nine months in a way they had never 
done before, and he, the chairman, was not one of those who were 

repared to poo-poo the idea of American competition. He believed 
it would now be always a factor the English iron and steel trade 
would have to reckon with. At the date of their keenest competi- 
tion last year the American ironmasters were getting their coke at 
10s, to 12s, per ton, and in this country the price was about 35s, 
American railway rates to the coast were also something like one- 
fourth those of England. Unless, therefore, Englishironmasters were 
put on the same footing as the Americans the competition could 
not, nor would not, be met successfully. Three things were wante 
on this side—cheap fuel, much lower railway rates, and adaptability 
of the workmen to an altered state of things, a readiness to welcome 
instead of oppose new ideas and labour-saving machinery. He 
often asked Timself whether the coal trade in England was to 
flourish and all other trades which depended upon it so greatly 
to be destroyed. He believed that the bulk of the community 
were coming to the opinion that this should not be. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Oorrespondent.) 

THe more cheerful tone observable in this district last week is 
upheld, though it must not be supposed from this that anything 
very definite in the wa of improvement has appeared. — The cir- 
cumstance, however, that one or two branches are taking on a 
better front is encouraging to the rest of the trade, and less pessi- 
mistic views are being “yr The “ys of an improvement 
would seem to be shared by tie Unmarked Bar Association. This 
important body have just met, and the official statement furnished 
at the conclusion of the proceedings represents that the question 
of prices was discussed, and that ‘‘ the general opinion was that they 
had been unduly ee It was the direct opinion of members 
that prices were at date below their correct level, bearing in mind 
costs of raw materials, and it was resolved, the official statement 
continues, ‘that care should be taken not to make new forward 
contracts except at an improvement in price.” 

The next wages ascertainment is being anxiously awaited by iron- 
masters as likely to have considerable bearing upon the early future 
of trade. Though it is still full early to anticipate the figures, the 
belief is growing that a further reduction of wages will take place, 
in which event ironmasters’ position will be improved. 

The recent reduction in marked has resulted in an ex- 

ion of business, and the list houses are now better employed 
than they were. Export as well as local consumers are ordering 
more freely, as they seem to believe that with marked bars at 
£8 10s., and unmarked at £6 15s., there is not much risk in 
forward buying. Marked bars are this week quoted at £8 10s.; 

Earl of Dudley’s brand, £9 2s. 6d.; good merchant bars, £7 10s. ; 

common unmarked ditto, £6 10s.; and North Staffordshire bars, 

£6 10s, to £6 15s. Sales are this week mentioned of good-sized 
eels of unmarked bars at as low as £6 7s. 6d. ‘ 

In respect of the export trade, Australia may son be expected to 
become a good customer of local ironmasters and engineers, as 
considerable public works in the shape of railways and engineering 
and water phe g rae are understood to be under way in some 
of the principal Australian cities. 

Staffordshire sheet ironmasters speak more satisfactorily of 
demand. ‘There has been a decided revival in the galvanised 
branch during the last two or three weeks, and the black sheet 
branch is participating in the betterment. Buyers show a greater 
disposition to enter into contracts, and prices are currently 
reported to be 2s, 6d. to 5s. better than a week ago. The price of 
galvanised sheets is also firmer, the result mainly of a substantial 
advance in spelter. Sheets of 20 W.G. are quoted £7 7s. 6d. to 
£7 12s. 6d. in the block state; 24 W.G., £7 10s, to £7 15s.; and 
27 W.G., £8 2s. 6d. to £8 7s. 6d. Galvanised corrugated sheets 
are £11 f.o.b, Liverpool or equal. Sheet iron production has been 
increased by the re-starting of a works at Tividale, near Dudley, 
recently closed. The works have passed into new hands, 

The pig iron trade is strong, all things considered, and makers 
are fairly well satisfied. Demand is good, and no iron is coming 
on to the market that is not quickly bought up. Prices of most 
qualities of metal are a shade higher, and there is less reluctance 
on the part of consumers to buy forward. Open market quota- 
tions continue at :—Common Staffordshire forge metal, 45s. to 46s. ; 
part-mine, 48s, to 50s.; and all-mine, 52s. 6d. to 60s. Northamp- 
ton forge pigs are quoted 46s. to 48s.; Derbyshires, 48s, 6d. to 
50s.; and North Staffordshire, 49s. 6d. to 50s. 6d. per ton. 

In the Birmingham machinery and engineering trades some im- 
provement is this week to be noted, and this remark is especially 
apse to the electrical department. The steam-boiler trade 

, notwithstanding the recent marked extension of demand for 

gas engines, appears to be in a fairly active and prosperous state. 
Copper metal rollers and brass and copper tube and wire drawers 
report business quiet and competition keen; but there has been 
rather more doing of late in yellow metal for India, and in brass 
and copper sheets for Feypt and Turkey. The wages strike in 
the local wrought iron tube fittings and socket-making branch con- 
tinues without much prospect of settlement. 

A very yo item in heavy engineering circles this week is 
the annual report of the Patent Shaft and Axle-tree Company, 
Limited, Wednesbury, which again shows good results. A profit 
is announced of £32,342, which added to £6700 available from last 
year, leaves a negotiable sum of over £39,000. Out of this it is 
proposed to pay a 5 per cent. preference dividend, a 10 per cent. 
ordinary dividend, to add £10,000 to reserve, and to carry £5846 
to next year’s account. The shareholders are to be congratulated 
upon such an excellent statement. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Maichester,.—The more hopeful tone, to which I have previously 
e reference, continues a noticeable feature in the engineering 
and iron trades of this district. Some of the engineering firms are 
in a much better ition as to work than they were a month 
or two back. Finished iron makers have a larger weight of orders 
on their books than they have had for a considerable time past, 
and the present limited output of pig iron at the local and district 
furnaces continues to move away freely. Buyers and consumers, 
however, maintain an exceedingly cautious attitude as to the 
future, and a want of confidence is still evident from the fact that 
there are still he low forward sellers. Buying has undoubtedly 
been goi on with more freedom recently, but where orders of 
any weight have been placed, the temptation to buyers has 
usually been some specially low quotations, and current rates are 
only, as arule, being got on small hand-to-mouth els, 

At the Manchester Jron Change meeting on Tuesday business, 
taking it all through, was only slow, buying being restricted as 
much red espe until after the holidays. The market, however, 
presen no very material change as regards prices, although 
there was in In pig iron a fair amount 
has been passing through, only, however, at low cut figures, and 
prices in the open market vary considerably, according to quantity 
and delivery, Lancashire makers have no difficulty in selling 
their present small production of foundry iron, and they are 
quoting 56s. to 56s. 6d., less 24, delivered here, which are rather 

tter figures than were ruling a short time ago. The same 
applies to Lincolnshire brands, for which, owing to the very small 
number of furnaces just now in blast, makers have been able to 
stiffen up somewhat in their prices. Delivered Manchester, 50s. 
net has become a very general quotation; 49s. 6d. is, however, 
the official basis, and there are still sellers at this figure, while 
merchants would readily book forward at 49s. net. Derbyshire 
brands are similarly maintaining a steadier tone, but here, again, 
quotations vary from about 53s. 9d. and 54s. to 55s. and 55s. 6d. 
net, delivered Manchester, 

. Some considerable sales have recently been reported in forge 
iron, but these do not appear to have at all improved prices, 
Which remain quite as low as ever at about 49s. 6d., less 24, Lan- 
cashire ; 48s. 2d. to 48s, 8d. net Lincolnshire ; and 47s. 6d. to 48s. 
ta quoted for some brands of Derbyshire delivered Warrington. 
he or two fairly large parcels of American forge iron are just now 
on the market open to offer, and tend to unsettle buyers, but the 
— which the holders seem pre’ to take are not likely to 
beg them into keen competition with either local or district 
brands, Middlesbrough foundry iron is barely maintaining the 
improvement i a during the past fortnight. One or two 
makers of special brands are holding out for advanced quotations 
feat Some instances as high as 55s, 4d. net by rail Manchester ; 
bie open brands are to be bought without difficulty at 54s. 1d. to 
Me 4d. net. Scotch iron is easy at about late rates, and delivered 
Eanchester docks could be bought at 59s. 6d. to 59s. 9d. net 
Zlinton, and 60s, 3d, to 69s, 6d. net Glengarnock. 


Finished iron makers are kept fairly well engaged on bar orders, 
but other descriptions of manufactured material are extremely 
quiet. The basis quoted rates for bars remain at £6 10s. Lanca- 
shire, and £6 10s. to £6 15s, North Staffordshire, but there are, in 
some instances, special concessions on these figures, and merchants 
are offering forward at considerably under makers’ prices. Sheets 
and hoops are without quotable change. Nut and bolt makers 
state that there is only an indifferent sort of business coming 
—— and prices are gradually easing down on the list basis 
rates, 

The position in the steel trade remains much as last reported. 
In some descriptions of structural material a fairly good business is 
being done, but only at low figures, and the market prices gener- 
ally continue irregular. Hematites range, according to brand, 
from about 67s, to 68s., less 24 for No. 3 foundry ; local made 
billets are quoted £4 15s, to £4 16s, 3d. net; steel bars average 
from £6 10s. and £6 12s. 6d. to £6 15s. and £6 17s. 6d.; common 
steel plates £6 2s. 6d, to £6 5s., with £6 10s. the general minimum 
basis quotation for boiler plates, but some special sales are 
wn to have been put through in this district at considerably 
ess, 


An improvement is reported in some branches of engineering, but 
this would seem to be in large measure connected with the equip- 
ment of new works approaching completion, or the introduction of 
new and more modern plant into some of the older works. Boiler- 
makers are full of orders, but the bulk of these have had to be 
taken at very low figures. Builders of electric overhead travelling 
cranes also report a large amount of work giving out. Locomotive 
and railway carriage builders continue exceptionally busy on con- 
tracts both for home and abroad, and in all branches of electrical 
engineering there is still the pressure of orders that has been 
referred to recently. In the general run of engineering, however, 
the position is not altogether satisfactory. It is exceptional where 
machine tool makers are booking new orders sufficient to replace 
those running out, and the textile machine trade remains exceed- 
ingly depressed, 

The usual monthly returns of the Amalgamated Society of 
Engineers show no material change in the condition of employ- 
ment. The proportion on out-of-work benefit throughout the 
society is about 24 per cent., and locally it remains at 3 per cent. 
The organising delegate reports that there is no improvement in 
the textile machine trade of the district, and that while the 
position of the general engineering and tool trade is fairly satis- 
factory, there is not the same call for members as there was some 
few months ago. 

From most of the Lancashire districts reports are unsatisfactory 
as to the position of the coal trade, and in South-west Lancashire 
an effort is being made to bring about a general restriction of 
work to four days per week to prevent any unnecessary competi- 
tion with ag 0 supplies being pushed upon the market. The 
demand for house-fire qualities is falling off considerably; at 
many of the collieries stocks are now accumulating somewhat 
heavily, especially under load on the pit sidings, and notwith- 
standing the near approach of the Whitsuntide stoppages, some 
of the og are this week being put on short time. Prices are 
nominally without quotable change, but competition from outside 
districts is forcing on concessions, here and there, and it is practi- 
cally certain that with the close of the month there will be a 

eneral reduction in present basis rates. Common round coals are 
oming increasingly difficult to move, and in these the competition 
from outside districts is being felt much more keenly than in the 
better descriptions. As a result, list rates are little more 
than nominal, and it is exceptional where above 10s. 6d. to 11s. 6d. 
is being g t for ordinary qualities of steam and forge coals at the 
pit mouth. Further negotiations have been going on with respect 
to the locomotive fuel contracts, with the result that the railway 
companies have declined to entertain the basis of 9s. 6d. per ton 
referred to last week, and have intimated that 9s. is the maximum 
figure they are prepared topay. So far nothing in the way of con- 
tracts for the ensuing year has been arranged, and the settlement 
of these would seem to be dependent upon the acceptance of the 
railway companies’ terms. Some of the more important gas 
coal contracts are at present under consideration, but it is 
anticipated that these will probably be settled upon the 
basis of about 10s. 6d. to lls. for good screened gas coal, 
at the pit mouth. Slack, especially as regards the inferior sorts, 
is becoming a drug upon the market, with surplus supplies from 
Derbyshire, Staffordshire, and Yorkshire pushed for sale at all 
sorts of prices. In fact, to a large extent prices are just now 
regulated more according to quantity, and the particular market, 
than by a reference to the supposed list basis, and it is difficult to 
get any really definite quotations. Lancashire slack is quoted from 
about 6s, 6d. and 7s. for common and medium sorts to 8s. and 
8s. 6d. for better qualities, whilst slack from other districts is 
~~ at almost any figure from about 4s. and 5s. upwards, at 
the pit. 

Only a very quiet shipping trade is reported generally, and much 
lower prices are being taken for oes than for inland sales, 
special clearances of slack being made at about 7s., with steam 
coal to be bought as low as 10s. 6d. to 10s. 9d. delivered Mersey 
ports, and although the general run of quotations is, perhaps, 1s, 
per ton higher, the above figures may be regarded as indicating to 
some extent the tendency of the market. 

Coke meets with a rather more active inquiry, with prices 
steadier at about 23s. to 25s. for good Lancashire foundry cokes, 
and 12s, 6d. to 13s. for good washed Lancashire furnace cokes at 
the ovens, 

Barrow,—The hematite pig iron trade of this district is steady 
in tone, and orders are coming in with more freedom for forward 
delivery than for some time past. There are 35 furnaces in blast, 
as compared with 42 in the corresponding week of last year, but it 
is expected one or two additional furnaces will be lighted after the 
Whitsuntide holidays. The make of the district is still below the 
consumptive demand, with the result that warrant stocks have 
been further reduced during the week by 1038 tons. Prices are very 
steady, with Bessemer mixed numbers at 58s, to 60s. net f.o.b., and 
warrant iron at 57s. 7d. net cash sellers, 2d. less buyers. 

Iron ore is in quiet demand, and some of the lower grades of 
metal are not in large inquiry. Prices are steady at 12s. per ton 
net at mines for good ordinary sorts, and lés. pan, Hor descriptions. 
Spanish ores are in quieter demand at about 14s. or 15s, per ton 
net at West Coast ports. 

Business in the steel trade shows an improvement. Orders are 
coming to hand more freely for steel rails, plates, and general 
merchant classes, and makers already are fairly well sold forward. 
The trade, however, has to be done at a comparatively low rate of 
prices, for which foreign competition is responsible. There are 
—— of marked improvement in the steel trade in the early 

uture. 

Shipbuilders and marine engineers are busily employed on old 
orders, but are in need of new work. The past week has been a 
very busy one in regard to warship movements in Barrow. _ First 
of all, the first-class British cruiser Hogue and the Japanese battle- 
ship Mikasa were removed from the Ramsden Dock basin into the 
Devonshire Dock to receive their complete outfit. This was able 
to be done now that the Ramsden Dock sill has been lowered. 
Then the Vengeance first-class battleship was brought out of the 
dock and sailed for Portsmouth on her maiden voyage on Tuesday, 
and on the previous day the armoured cruiser Kuryalus was 
launched from the yard of Vickers, Sons, and Maxim. She is ex- 
pected to be ready for sea in the autumn. 

The export shipping trade is very quiet. During last week the 
total shipments of iron stood at only 5076 tons and steel 3029 tons, 
as compared with 15,085 tons of iron and 15,030 tons of steel in 
the corresponding week of last year, a decline in iron of 10,009 tons, 
and in steel a decline of 12,001 tons. The shipments this year 
represent 136,564 tons of iron and 176,320 tons of steel, as com- 
pared with 326,200 tons of iron and 169,317 tons of steel in the 
corresponding period of last year, a decline,jn iron of 189,636 tons, 
and in steel an increase on the year of 7003 tons, 


Coal and coke are cheap in price, and in full supply, coke for 
blast furnace purposes being especially cheap at present. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Tue discussion about the coal tax seems to have died down. It 
does not appear that the volume of trade is likely to com 
unfavourably with that of any ordinary year. The question, how- 
ever, as to who is going to pay the tax remains undecided, and is 
naturally dependent on the conditions of the home markets, as well 
as of those of foreign competitors. 

The demand for house coal is well maintained for London as well 
as for the Eastern Counties, but local requirements have fallen off 
very considerably. Best Silkstones, however, may be quoted at 
14s. to 15s. per ton, Barnsley House 13s. to 14s. per ton, nuts 12s, 
6d. to 13s. 6d. per ton. 

In steam coal there is rather more doing, although the season 
can scarcely be said to have yet fully commenced. Inland demand 
is sustained, while the tonnage to the Humber and other ports for 
export is well up to the average. Railway companies may con- 
gratulate themselves on getting their contracts placed at 9s. per 
ton, as no further business has been done at this figure, the current 
rate now being 10s. per ton for Barnsley Hards. In engine fuel 
sellers are ee pretty keenly in the market. Although values 
are easier owing to heavy supplies from Derbyshire pits, general 

uotations do not appear to have altered much. Nuts make 8s. to 

s. 6d. per ton, screened slack from 5s. 6d., pit slack from 2s. 6d. 
per ton. Several contracts which have recently been made show a 
remarkable decline in values for engine slack. In one instance, 
which concerns very heavy quantities, engine slack has been con- 
tracted for at 5s. 6d. per ton. The firm paid 9s. 6d. per ton under 
their previous contracts. It is stated that the coke trade is rather 
firmer in tone, but we cannot find that much business is being done. 

In the iron trade things are a little brighter. The idea that 
bottom prices had been reached seems to have been fairly correct, 
and any change in respect to pig iron or finished material is looked 
for to be of an upward tendency. This improvement, however, is 
not likely to come very rapidly, as the work in hand is not 
adequate to keep the establishments fully employed. Fuel has 
become cheaper, and_ this will in course of time have a beneficial 
effect on the iron trade, butit is not yet apparent in consequence of 
many of the contracts now running having been taken when higher 
values ruled. Quotations are somewhat difficult to give, as they 
seem to vary considerably as furnished by buyers or sellers. West 
Coast hematites may be stated at 65s. 6d. to 67s. 6d. per ton, East 
Coast 63s. 6d. to 64s. 6d., Lincolnshire No. 3 Foundry 48s. to 
49s., forge ditto 46s. to 47s., Derbyshire No. 3 Foundry 51s. to 
52s., forge ditto 46s. to 47s., bars £6 15s. to £7, sheets £8 12s. 
6d. to £8 17s, 6d. 

There is no improvement to report in the steel trade. Although 
all classes of open-hearth steel are still being largely consumed in 
the heavy departments, there is no corresponding demand for 
crucible steel. The principal manufacturers in this important 
industry are restricting their output, while at other establishments 
the men have to be content with diminished employment. The 
business which is now being done is practically limited to day-to- 
day requirements. Holders of raw material find no forward 
buying. There appears to be a general impression that prices 
may yet go lower, and this is having the effect of keeping back 
large orders. In railway material a little more work is coming to- 
hand for axles, springs, tires, and other railway accessories. 
Preparations are being made for an immense business with South 
Africa, where it is expected that hostilities cannot be much further 
prolonged. Very heavy demands are expected when the mines 
and other sources of industrial energy can be opened. Makers of 
railway material are particularly hopeful. A similar state of 
feeling extends to engineers’ tool makers, as well as to the various 
excavating and — departments, which can always look for a 
good business in the development of countries such as the Trans- 
vaal, where under previous conditions trade could not possibly be 
as brisk as the wealth and resources of the country could afford 
with British rule. 


NORTH OF ENGLAND. 
(From our ewn Correspondent.) 


THE iron market continues in a healthy and satisfactory condi- 
tion, but business has been quieter this week than for some time 
past. The price of Cleveland pig iron is kept by the makers at 
46s. per ton for early f.o.b. delivery, and less would not be taken ; 
but some few sales have been made by second-hands at 45s. 104d., 
a figure, however, unheard of since Tuesday. The heavy demands 
from Scotland for No. 4 foundry iron have made this quality 
scarce, though a few weeks ago it was almost a drug upon the 
market. Under these circumstances it should be nearer No, 3 in 
value than it is; producers should be getting for it 45s. 6d., 
whereas the figure is 44s. 3d., and it has this week been as low as 
44s, Scotland has taken this month more than two and a-half 
times as much Cleveland pig iron as was reported in May, 1900, 
and nearly all the iron sent was of No, 4 foundry quality. Grey 
forge is realising 43s. 9d., mottled 43s. 3d., and white 43s, 

The hematite pig iron trade is firm and satisfactory, there 
having been no easing as in the case of Cleveland iron. Demand 
exceeds supply, though the latter has been increased. There is 
very little stock in the hands of makers, and that in Connal’s 
warrant stores is only 6645 tons, a quantity which has remained 
stationary nearly al] the month. Deliveries of East Coast hematite 

ig iron to Sheffield have increased, makers in this district having 
tn more successful in their competition with the West Coast 
producers, as they are now asking 2s, to 3s. per ton less, For 
mixed numbers of East Coast hematite pig iron 56s. 6d. per ton at 
least has to be paid, and some makers have put up their prices to 
57s., while others quote 58s., and certainly the last-named figure 
has to be given for forward delivery. No. 1 hematite pig iron is 
not under 57s. 6d., and forge under 51s. 6d. Producers have thus 
maintained ail the rise that has been reported since prices began 
to advance, the aggregate gain — 1s. 6d. per ton. The cost of 
production has increased during the Jast few weeks at least 3s. per 
ton, both ore and coke having gone up substantially in value, 
certainly in greater proportion than the pig iron itself. The figure 
now for Rubio ore delivered c.i.f. Tees is up to 15s. 9d. per ton, 
owing as much to the rise in freights as to the increase in demand. 
There has been a total advance this spring in the freight from 
Bilbao of 1s, 6d. per ton, and that expresses the extent of the 
increase in the price of ore. 

The exports of pig iron from the Cleveland district this month 
have been good, though they fall short of those of last month, 
owing to a slackening in the oversea deliveries this week. The 
total up to the 22nd was 81,051 tons, against 91,306 tons last 
month, and 71,251 tons in May, 1900, to like date. 

The demand for manufactured iron and steel is fair in most 
branches, works are generally well employed, and prices steady, 
except that rails and angles are cheaper this week. Makers of 
heavy steel rails have reduced their quotation to £5 net at works, 
but Bolekow, Vaughan, and Co., Limited, Middlesbrough, have 
taken an order for 12,000 tons of steel rails for New South Wales at 
£4 14s. per ton f.o.b. Middlesbrough. They will also supply 
898 tons of fish-plates at £6 14s. per ton f.o.b, Middlesbrough. 
The competition is very keen in the rail trade, especially with 
South Wales and Germany. Iron and steel ship angles have been 
reduced to £5 l5s., less 24 per cent. f.o.t. Steel ship plates are 


maintained at £6, less 24 per cent. f.o.t where the plates are to 
be delivered to North of England yards, but the syndicate does 
not prevent firms taking less where export orders are in question. 
Tron ship plates are at £6 12s, 6d., less 24 per cent., the number of 
very limited, 
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Sir W. G, Armstrong, Whitworth, and Co., Limited, Elswick-on- 
Tyne, have made an arrangement which will enable them to make 
armour plate by the Krupp process up to any thickness. They 
have a process of their own, but as the British Admiralty seem 
dis to confine themselves to the Krupp process, the Arm- 
strong Company desire to put themselves in a position to supply 
plates manufactured according to that process if called upon to do 
so, Only four firms in this country so far use the Krupp process— 
three Sheffield firms and one of Glasgow. 

The shipbuilding industry shows some improvement, and the 
yards all are kept in full operation. 

The coal trade has been very brisk this week in view of the 
holidays ; collieries have been run as fully as possible, and exports 
are on a large scale. There is not much coal available for sale 
either this month or next, and prices are very strong, more par- 
ticularly for steam coal, the quotation for best qualities having 
risen to 13s. 6d. per ton f.o.b., and very little has been obtainable 
at less this week. Gas coals also are tending upwards in value, 
some firms quoting 10s. 6d. f.o.b., and there are ready buyers at 
10s. Ordinary unscreened bunker coals are up to 10s. 3d. per ton. 
Coke is advancing in value both for export and for home consump- 
tion. Foundry coke realises 17s. 6d. to 18s. per ton f.o.b., and 
average quality furnace coke has gone up to 15s. per ton, delivered 
at Middlesbrough furnaces or equal thereto. Some sales at 15s. 6d. 
are reported this week, but only for lots for immediate delivery. 


NOTES FROM SCOTLAND. 


(Frem our own Correspondent.) 

THE raw iron market has been comparatively flat during the last 
fewdays. The demand for pig iron warrants is slow, and while there 
has not been much change in prices, the tendency has been rather 
easier. Business has been done in Scotch warrants from 54s, 3d. 
to 54s. 1d. cash ; at 54s. 1d. for delivery in twenty-one days ; and 
54s. 24d. to 54s. Od. one month. Cleveland warrants have sold 
for delivery at different times from eleven to eighteen days at 
45s. 1ld., and some business has also been done at 45s. 9d. and 
45s. 84d. cash, and 45s. 1ld. one month. Hematite iron has been 
very quiet, Cumberland warrants being quoted nominally at 
57s. 5d. for cash and one month. 

There has been a little more appearance of business in Scotch 
hematite pigs, which merchants continue to quote at 61s. for 
delivery at the steel works. 

Since last report the number of furnaces in blast has been 
increased by five. An additional furnace has been lighted at 
Carron, and four have been re-lighted at Glengarnock, three of the 
latter being put on hematite and one on basic iron. The Carron 
furnace has been placed on ordinary pigs, and four furnaces are 
now producing that class of iron at the Carron Works. 

A little iron is again going out of store, but the quantity is not 
such as to cause any material reduction in stocks. 

Foundry iron is in comparatively good request, and it is stated 
that the iron recently imported into the Clyde from Canada has 
given such satisfaction that further arrivals may be expected. 
The quantity of Cleveland iron used in Scotland is also increasing, 
and the imports since the beginning of the year show an increase 
of 54,900 tons. 

The exports of Scotch pigs are smaller, the shipments of the 
past Hos gpa to 4430 tons, compared with 7208 in the 
corresponding week, and there has been a total decrease since Ist 
January of 42,872 tons. 

Taking into account the reduced volume of trade the prices of 
Scotch makers’ iron keep ee Govan, f.o.b. at 
G w, No. 1, is quoted 56s., No. 3, 55s.; Carnbroe, No. 1, 56s. 
6d.; No. 3, 55s.; Clyde, No. 1, 66s. 6d.; No. 3, 56s.; Gartsherrie, 
No. 1, 67s.; No. 3, 56s. 6d.; ey No. 1, 68s.; No. 3, 57s.; 
Summerlee, No. 1, 70s.; No. 3, 57s.; Coltness, No. 1, 74s.; 
No. 3, 57s.; Glengarnock at Ardrossan, No. 1, 66s.; No. 3, 56s.; 
Eglinton at Ardrossan or Troon, No. 1, 56s. 6d.; No. 3, 55s, 6d. ; 
Dalmellington at Ayr, No. 1, 57s. ; No. 3, 56s.; Shotts at Leith, 
No. 1, 70s.; No. 3, 57s.; Carron at Grangemouth, No. 1, 67s. 6d.; 
No. 3, 57s. 6d. 

The coal trade has evinced a good deal of activity in the last few 
days. Shipping business that was deferred during the agitation 
regarding the coal tax is now proceeding, and the quantity of 
coals d tched from several of the ports shows a marked increase. 
The total shipments were 216,384 tons, compared with 210,632 
tons in the preceding week, and 224,879 tons in the corresponding 
week of last year. 


WALES AND ADJOINING COUNTIES. 
(From our own 

A COLLIERY man, with a a knowledge of the coalfield and 
its possibilities, tells me that the Chancellor of the Exchequer 
has missed a golden opportunity. If he had levied a tax of 3d. 
per ton on the output it would have been so broadly placed that no 
one would have felt aggrieved, and the income would have been 
enormous. 

Very little is now said about the tax, except at the various ports, 
but evidently there will be a good deal of discussion later on. 
There is a firmness about the trade which is very satisfactory, and 
for some time ahead fair prices are assured. This condition is very 
evident in the Cardiff and Newport districts. Not so in the 
Swansea or Western district, where the contrary state continues. 

As will be seen in the column devoted to labour troubles this 
week, fully twenty collieries are idle in the Western district. Coal- 
owners of second-class or through coal are suffering from the high 
wages demanded. 

Statements are current that America is endeavouring to secure 
Marseilles as a depdt for their coal. Not much reliance is placed 
on this, One fact can be given, that Welsh coal is in strong demand 
there. Last week and this, large consignments were sent from 
Cardiff, one of 4000 tons to the port direct, another of 4000 for the 
Persian Gulf. On Monday over 5000 tons were sent, and six cargoes 
to other French ports. Newport, too, has been busier, and with 
larger cargoes. At the close of the week six vessels were despatched 
with nearly 1600 tons, including one of 5000 tons for Bombay, and 
on Monday another fine cargo of 5000 tons left for Alexandria. 
Swansea sent about 20,000 tons to France last week. To all quarters 
52,000 tons, Germany, Italy, and Cape Town figuring well. 

One of the most important coal contracts of the week placed in 
Cardiff has been with the Brazilian Railway for 70,000 tons. The 
specification was ‘‘ good ordinary Cardiff or Monmouthshire coal,” 
and this fact must be kept in mind in considering the price agreed 
upon, which was 34s, dd. c.i.f., including tax. The successful 
tenderer was Mr. Lage, Rio. Taking the rate at 13s.—if it will 
keep to that—leaves a fair price for coal, which is now varying 
between 18s, and 18s, 6d. 

The maintenance of prices, in face of a holiday week at Whit- 
sun, may be taken as certain. On Monday there was a good deal 
of animation on ’Change, Cardiff. This slackened by mid-week, 
and it was noticeable that prices in some quarters were easier, but 
that for best, and best seconds, there was no change, Smalls 
suffered, and the hot weather told on house coal. The fact was 
that dock men who are in close touch with the colliers, having made 
their arrangements for the holiday week, intend that next week 
shall be a quiet one for themselves as well. 

It will be seen from my list of closing prices that all best brands 
are firm at late figures. Best steam coal, 18s. to 18s. 6d.; best 
seconds, 17s. 3d. to 17s. 6d.; ordinary seconds, from 16s. 6d.; drys, 
15s, 6d. to 16s. 6d.; special smalls, 9s, to 9s, 6d.; best ordinaries, 
8s. to 8s. 3d.; seconds, 7s. 6d. to 7s. 9d.; inferior sorts, from 7s.; 
best Monmouthshire semi-bituminous, large, 16s. to 16s, 6d.; 
seconds, 15s, to 15s, 6d.; other sorts, 14s.; best households, 16s. 6d. 


to 17s.; No. 3 Rhondda, 16s, to 16s. 6d.; brush, 13s, to 13s, 6d.; 


smalls, 10s. 6d. to 11s.; No. 2 Rhondda, 13s, to 14s,; through and 
through, 10s, to 11s.; smalls, 8s, to 9s, 

Patent fuel shows a distinct advance of 6d., price is now 15s, to 
16s.; furnace coke, 14s, 6d. to 15s. 6d.; foundry, 17s, to 17s, 6d. 
This shows but little change. 

_ Pitwood is on the up grade, and late prices are 19s. to 19s. 3d. 
Ly ay are coming from Risoer, l’Orient, and Bordeaux. Some 
of the Cardiff firms do good expeditious work by charterin 
steamers, such as the Hawthorn, for coal to France, and Sherali 
by prompt return. This, like coal to Bilbao, and ore by return, is 
looked upon in calm weather as red-letter business. 

Swansea coal quotations this week are as follows :—Anthracite : 
Finest hand-picked, 21s. 6d. to 22s.; seconds, 183. to 18s. 6d.; 
best large, 17s, to 17s. 6d.; red vein, 13s, to 14s,; rubbly culm, 
5s. 3d. to 5s. 6d.; steam, 17s. to 18s.; seconds, 15s. to 16s.; 
bunkers, 11s. 3d., varying according to quality ; small, 8s. 6d. to 
9s. House coals: No, 2 Rhondda, 14s, 

Patent fuel is in strong demand ; over 12,000 tons exported last 
week ; prices 13s, 6d. to 14s. 6d. Coke, furnace, 13s. 6d. to 14s.; 
foundry, 17s. 6d. to 18s, Pitwood, 19s.; into trucks, 19s, 

The condition of the iron and steel trades is fairly good. The 
re-start of a furnace is always a healthy sign, and I am glad to hear 
at Dowlais that there is a likelihood of No. 19 being again in work. 
This is one of the most important and latest, and has been disused 
for at least six months. In all directions there are indications that 
the American scare has practically died out. Not a bar comes in, 
but ironmasters are busy importing ore from Bilbao. This week 
Ebbw Vale received some very large consignments, and there is 
news in the air of substantial steel rail requirements for the 
Colonies, one for Queensland in particular which may be expected 
to engage attention in this quarter. Foreign and colonial orders 
are in hand at present ; tin and merchant bar, billets, angles, and 
small goods are being turned out regularly. Ebbw Vale busy. 


Blaenavon continues affected e fur ’s strike, and now 
by the colliers. Swansea Exchange invariably yields a fair 
criterion of the character of trade. his week the 


attendance has been large, and it was remarked on several 
occasions that buyers for raw materials were numerous—always a 
good sign. Prices for finished iron and steel were reported firmer, 
and no abatement considered off. tin-plate bars. Following quota- 
tions to be regarded as firm. In some cases, taking these as a 
basis, a small advance even has been made for prompt delivery. 
Pig iron: Glasgow warrants, 54s. 24d., 54s. 1d. cash ; Middles- 
brough, No. 3, 45s. 9d., 45s. 94d.; other numbers in proportion. 
Hematite warrants, 57s. 7d. for mixed numbers f.o.b, Cumberland, 
according to brand. Welsh bars, £6 5s. to £6 7s. 6d.; angles at 
usual extras f.o.t.; sheets, iron and steel, £7 5s, to £7 15s. at works. 
Steel rails, heavy, £5 5s. to £5 7s. 6d.; light sections, £6 7s. 6d. to 
£6 10s.; sleepers, angles, &c., according to section and specifica- 
tion. Bessemer steel, tin-plate bars, £4 15s.; Siemens, best, 
£4 15s.; all delivered in district, cash. Tin-plates: Bessemer steel 
cokes, 12s, 9d. to 13s. ; Siemens, coke finish, 13s. to 13s, 3d.; 
ternes, per double box, 28 + 20C., 24s., 25s., to 27s. 6d.; best 
charcoal, 14s, 6d. to 14s. 9d.; big sheets for galvanising, 6ft. by 


3ft. by 30 g., per ton, £9 5s. to £9 10s.; finished black plate, 
£9 2s. 6d. to 5s. Block tin, £127 10s. to £127. Spelter, 
£17 15s. Lead, £12 7s, 6d. Copper, Chili bars, £69 17s. 6d. to 


£70 7s. 6d. 

In the tin-plate district a good deal of interest is centred upon 
the new wage sheet. I am enabled now to state that the confer- 
ence between employers’ and workmen’s representatives is 
arranged to take place on the Ist June. Works are going with a 
a deal of regularity, and the make is large. Last week 71,784 

xes were turned out. The shipments were a little under 50,000 
boxes. Present stocks 93,265 boxes. Good loadings are assured, 
the fine vessel, the Knight Commander for South America, Brooklyn 
City for New York, and good cargoes to China, Japan, &c. 

Bar iron from home works is still coming to hand in deficient bulk, 
and the query is often heard, What about the American business ! 
America is putting in strong demands for black plate—a fact dis- 
cussed assatisfac on’Change. The works producing corrugated 
sheets are well employed. 

I note that the Bryngwyn Steel Compare are importing pig iron 
and ingot moulds from Ulverstone. ndon and Sheerness are 
sending steel scrap to Swansea. Bristol is receiving its sheet iron 
cargoes from Newport, and Somersetshire its steel rails. A fine 
ras of manganiferous ore came into Newport from Huelva this 
week, 

In the Swansea Valley the sulphate works of Porteous and 
Co. are doing well. Spelter refiners are busy. The Pentrepoeth 
Oxalic Works are reported to be ready, and progress and vigour 
continue to characterise the Mannessmann tube works. 

Mr. J. B. Miller, of the secretary’s department, Barry Railway 
Company, has been appointed to the accountant’s department, 
Cape Government Railways, and on his departure received a hand- 
some testimonial from his old colleagues, 


NOTES FROM GERMANY. 


(From our own 

THOUGH the general condition of the iron business in Rheinland- 
Westphalia and in Silesia is better than it has been for several 
months, there arestill many branches that complain of being but very 
irregularly and, for the most part, unremuneratively occupied, as 
only small contracts are placed for the present, and quotations, if 
firmer than a few weeks ago, are still comparatively low. Crude 
iron is in moderate request, but the trade in manufactured iron 
continues to improve, and inquiries have increased considerably 
since last week. The Union of Rhenish-Westphalian hoop mills 
raised the basis price for hoops M. 2°50 p.t., so that for sales of 
less than 10 tons M. 132°50 p.t. is quoted ; for orders of 10 to 
50 tons, M. 130; and for orders of more than 50 tons, M. 127°50 
p.t. is noted, free Dortmund. 

Prospects in the building department are favourable, and the 
next month is likely to bring a fair amount of fresh work to all the 
shops and factories connected with the building and engineering 
trades, 

The production of pig iron in the eastern districts of Germany is 
officially stated to have been, for April of present year, 31,006 t. 
forge pig, against 34,015 +t. in March of present year; 1137 t. 
spiegeleisen, against 260 t.; 2561 t. Bessemer, against 1904 t.; 
14,271 t. basic, against 15,250t.; and 14,846 t. foundry pig, against 
15,441 t.; total output thus being 63,821 t., against 66,870 t. last 
month. During the period from January to end of April of present 
year 253,379 t. were produced, against 275,105 t. for the corres- 
ponding period last year. 

The a iron market remains quiet, but firm, the 
principal branches being tolerably well supplied with fresh work, 
and consequently in pretty regular occupation. Hoops and plates 
are, on the whole, in Caner request than girders and sectional iron, 
which have been languid. The Hungarian Minister of Commerce 
has given out orders for 2000 goods wagons, the contracts being 
divided among the five Hungarian wagon shops, which had been 
kept going very irregularly for some time past, and were decidedly 
hard up for fresh work, Ganz has got 652, the Weitzer Company 
600, the Raab machine factory 375, Schlick 255, and Danubins 118 
wagons. The prices for these cars, which have to be delivered in 
1901 and 1902, have naturally been influenced by the somewhat 
depressed condition of the iron market, and manufacturers had 
to accept quotations that leave hardly any profit. Most of the 
wagon factories have been, and are still, financially in a precarious 
state, the amount of work secured during the past year having 
been so very small. Ganz and Co., for instance, have been com- 
pelled to reduce their working staff, and to restrict operations 
generally ; and the Weitzer wagon shops have, last year, closed 
their accounts with a loss of 996,000 crowns. The ironworks of 
the Austro-Hungarian State Railways in Reschitza have, a short 
time ago, entered into negotiations regarding the supply of rails 


for Turkey. As German rail works are, however, also compot; 
keenly for the same order, and are, moreover, somewhat fea 
by the Turkish Government, the Austro-Hungarian shops will 
doubtlessly experience some difficulty in securing the contract, ia 
The slight improvement in the Belgian iron industry, to whi h 
reference was made in former letters, has continued ‘ll thro oh 
last week, but there is still little business done generally, only 
tendency all round is showing a little more firmness, ‘s 
Stocks in pig iron are heavy, amounting, it is said, to about 
20,000 t. at the Providence Works, 18,000 to 20,000 t. at Mon: 
ceau, 6000 to 8000 t. at Thy-li-Chateau, 3000 to 4000 t. at Sud de 
Russian has granted to the M 
e Russian Government gran’ the Milowice [ 
the concession for building an ironworks in Sosnowice. ama 
Import in iron, machines, and metal articles to Russia last year 
and in the year before, was as under :— , 


1899. 1900, 1899, 1900, 
1000 pud. 1000 roubles, 
Pig iron from— 
650... 462 
Great Britain .. 4747 1348 2,489 ., 830 
Belgium .. a6 714 270 865. 
581. 890. 349 
Manufactured iron from— 
Great Britain ° . 8467 .. 1880 8,952 2,900 
Belgium 424 .. 8,479 667 
Steel from— 
Germany 804 .. 451 812 528 
Great Britain 1074. 877 1,181 481 
Belgium 480 ae 526 148 
Tin from— 
Germany . 27 23 404. 496 
Great Britain ee, 10 129 1,734 2,620 
Lead from— 
Germany .. eo 66647 772 1,585 2,045 
Great Britain 818 .. 676 1,839 1,766 
242 266 641 
elgium 172 110 383 286 
Zine from— 
Germany 571. 528 1851 1709 
12 88 41 
Copper articles from— 
.. «104 144 1,732 .. 2,86 
France ee 6 8 199 . 186 
Austria-Hungary .. 12 1 .. 266 290 
Castings from— 
Germany .. .. 512 851 2,11 1,732 
Great Britain .. 281 82 5.0 336 
Hardware from— 
« .. 5068 .. 4,994 
Great Britain .. - 506 .. 267 .. 3,389 1540 
ce 38 43 321 296 
Austria-Hungary .. 44 41 m7 272 
Belgium 234 49. 1,088 . 197 
Tin articles from— 
Germany .. .. 141 153 1583. 1,710 
Great Britain .. 35 21 293 197 
Austria-Hungary .. 37 37 79. 446 
Wire from— 
Germany .. .. .. 224 ~«t 185 2,205 1,551 
Great Britain .. .. 109. 54 6ll 
Wire articles from — 
Germany .. .. .. 19 119 2,012 1,938 
Great Britain .. .. .. 82 36 435 409 
Scythes, sickles, spades, &c., 
rom— 
Austria-Hungary .. .. 159 108 589 487 
Machines and apparatuses 
from— 
Germany .. .. 5182 3792 .. 48,909 $1,558 
Great Britain .. 19 2191 092 21,046 
France Sa. ee. 68 151 112 1,317 793 
Austria-Hungary .. 577 878 .. 3,921 3,037 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal in good demand, and prices keep firm. House coal 
is a little easier. Exports for week ending May 18th were :—Coal, 
foreign, 43,712 tons ; coastwise, 16,609 tons. Imports for week 
ending May 21st were :—Iron ore, 6300 tons ; pig iron, 1130 tons; 
manganese, 900 tons; cement, 390 tons ; pitwood, 2371 loads, 

Coal: Best steam, 16s, 3d. to 16s, 6d.; seconds, 14s, 6d, to 1is.; 
house coal, best, 17s.; dock screenings, 8s. 6d.; colliery small, 
7s. 6d. Pig iron: Scotch warrants, 54s. ld.; hematite warrants, 
57s. 8d. f.o.b, Cumberland prompt; Middlesbrough, No. 3, 45s. 8d. 
Iron ore: Rubio, 14s, 6d.; Tafna, 15s. to 15s, 6d. Steel: Rails— 
heavy sections, £5 5s. to £5 7s. 6d.; light ditto, £6 5s. to £6 7s. 6d. 
f.o.b.; Bessemer steel tin-plate bars, £4 12s. 6d. to £4 15s.; 
Siemens steel tin-plate bars, £4 15s, to £417s. 6d. All delivered 
in the district, . Tin-plates: Bessemer steel, coke, 12s. 9d. 
to 13s.; Siemens—coke finish—13s. to 13s. 3d. Pitwood, scarce, 
London Exchange Telegram: Copper, £69 13s, 9d.; Straits tin, 
£126 5s, Freights firm. 


THE SHIPPING TRADE OF GENOA AND MARSEILLES..—The Moni- 
teur Officiel dx Commerce publishes a report by the French Consul- 
General at Genoa with regard to the shipping trade of these ports. It 
appears that the port of Genoa is undergoing a rapid development, 
while the shipping trade of Marseilles is declining. Still, the volume 
of trade at Marseilles is ahead of that of the Genoese port, for while 
during 1900 13,602 vessels, of a total tonnage of 9,728,045 tons, 
entered the port of Genoa, 17,974 vessels, of a total tonnage of 
12,296,254 tons, entered the port of Marseilles. But that year 
happened to witness the development of Genoa and the backwarda- 
tion of Marseilles, for during 1899 there was an increase of 749 
vessels at Marseilles, and a decrease of 632 at Genoa. 


Pumpine BY ELectricity.—TheSouth Durham Iron and Coal Co. 
has arranged with Ernest Scott and Mountain, Ltd., of Newcastle- 
on-Tyne, for the installation at the Eldon Colliery of what is stated 
to be the largest electric peels lant in the North of England. 
The plant consists of a compound horizontal engine of 450 horse- 
power, with a generator of 25 kilowatts capacity, the electro- 
motive force at the terminals being 500 volts. The generating 

lant will be situated at one of the company’s pits, about 800 yards 
rom the pit at which the pumping is required. The current will 
be conveyed overhead by conductors on poles, and subsequently 
taken down the shaft by heavily-armoured cables to two sets of 
three-throw horizontal pum each set of pumps delivering 
500 gallons per minute, or collectively 1000 gallons against a head 
of .400ft. Hach pump will be driven by a motor of 1200 effective 
horse-power by means of cotton ropes. 


Launcu or H.M.S. Teat.—On Saturday, 18th inst., the shallow- 
draught twin-screw gunboat Teal, built to the order of the British 
Government, was launched from Messrs, Yarrow’s new works 
at Poplar. e Teal, like the Moorhen, is constructed ona system 
which enables a large screw propeller to be used in combination 
with a very shallow draught, of which type of vessel Yarrow and 
Co. have made a speciality. The draught of these gncorea full 
equipped is estimated at 2ft, 3in., and the speed at 13 knots. All 
the vulnerable parts, such as the machinery space, &c., are com- 
pletely encased by Chrome steel rifle-proof plates. The vessels are 
constructed in floatable sections—a system introduced by the Poplar 
firm many years ago, by which means the tedious ang of rivet- 
ing sagetece and launching abroad is entirely avoided, the various 
sections being a into the water and bolted 


The launch took f° with steam up, and immediately after the 
vessel was afloat a short preliminary run was made, 
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CONTINENTAL NOTES. 


THE Prefect of Novara, Italy, has accorded a 
concession to Antonio Beltrami and Son for a 
catchment of water on the Strona River at 
Omagna, for the development of motive power, 

Mr. Lurct MuristEr, of Turin, Italy, bas pre- 
sented an application for a derivation of water 
from the Cursaglia torrent for the development 
of electric energy for the working of his iron and 


anese mines in the vicinity. The proposed 
mangef water is O24 m., giving a force of 1390 
horse-power. 

A neceNT issue of a German contemporary 
contains an interesting article of the coal region 
of the basin of the Ruhr, showing the enormous 
importance of this district from a coal-mining 
point of view. The basin of the Ruhr comprises 
an area of about 2000 kilometres a includ- 
ing no less than 400 pits, The number of persons 
occupied in these mines reaches nearly one 
million, The industrial fillip given to the dis- 
trict by such a population may be easily imagined. 
Canals are numerous, and the railway system 

resents one of the closest networks in Europe. 
‘A few figures will prove interesting, if not curious. 
The timbering of the mines absorbs upwards of 
one million tons of wood annually, while the con- 
summation of explosives costs six million marks 
for the same period. There are 10,000 horses 
employed, drawing sufficient coal to fill about 
19,000 wagons daily, or 5,700,000 in the year— 
one-fourth of the total annual transit of the 
German railways. 

THe Echo des Mines states that it is in a position 
to announce the formation of a large American 
trust, comprising the Eureka, New River, Poca- 
hontas, Sterling Powelton, and other coal mines 
of the United States, for the exportation of 
American coal to the Mediterranean. According 
to this journal the minimum price per ton has 
been fixed at two dollars f.o.b. at Philadelphia, 
Baltimore, &c., with a margin for a 10 per cent. 
reduction if deemed desirable. ‘‘The Mediter- 
ranean district in to the mm Oe com- 
bustibles,” says the Hcho, ‘‘ at present belongs to 
the English; they are, however, about to be 
coned We the Americans ; this will hardly effect 
any change from an industrial point of view as 
far as we are concerned, but we will have the satis- 
faction of being able to reply to Sir Michael 
Hicks-Beach—who has been ery to make us 
pay for the Boer war—with a boycott of English 
coals,” 

A project is at present on foot for the con- 
struction of a railway from Nieigles to Prades au 
Puy through the valleys of the Ardéche and 
Loire. The length of the proposed line is 
92 kiloms., the estimated cost per kilometre in 
the Loire district being 405,000f., and in the 
Ardéche 495,000. 

Tue Engineer Saverio Cucciniello has presented 
to the municipalities interested a project for the 
construction of an electric tramway between 
Avellino and Naples, to be constructed by the 
shortest route. e construction of the new line 
is estimated to cost 8 million lires. 

Tue French Chamber has passed a vote of 
50,000,000f. for the execution of various 
extensive port works in Algeria and Tunisie, 
which are to be executed within eight years. 

M. Moser, engineer of the 12th Arondissement 
of the Paris-Lyons- Mediterranean system, has just 
finished the study of a third line to be constructed 
between Terrenoire and Rive de Gier. The 
estimated cost of the necessary works is 2,301,100f. 
The adjudication is expected to be announced at 
an early date. 

Tue Naples Piedmont d’Alife Railway Company 

presented an application to the Italian 
Minister of Public Works for the concession of a 
derivation of water from the Volturno for the 
generation of electric current for the traction of 
their line as well as for lighting and industrial 
purposes, The power canal would traverse the 
communes of Dragoni, Alivagnano, and Ruvio- 
nosur, and have a length of about 11 kilom. The 
catchment would be effected above the Régina 
Margherita bridge and below the conflux of the 
Torano, at a point 774 metres above the level of 
the sea. The supply of water would be at the 
rate of 18 cubic metres per second. The force is 
calculated at 6000 horse-power. The estimated 
cost of the central power station is 14 million lire, 


THE INSTITUTION OF JUNIOR 
ENGINEERS. 


ON Monday evening, May 20th, the members of 
this Institution paid a visit to the works of the 
Renewable Electric Lamp Company, at Bruns- 
wick-place, City-road, London. They were re- 
ceived by the managing director, Mr. H. E, 
Kershaw, who also occupies the position of Mayor 
of Shoreditch, The processes carried on were 
shown in operation. 
_ In addition to the renewing of old lamps by the 
introduction of a new filament, the company are 
manufacturers of incandescent lamps, the fila- 
tment being prepared in a special way. Its con- 
sumption of current is as low as 2‘7 watts per 
candle-power, and it is guaranteed to burn a 
thousand hours, In the renewal process the bulb 
1s re-opened, the old filament is detached, and a 
hew one inserted, thus avoiding the wastage of 
the bulb, the cap, the platinum, leading in wires, 
&c. In the glass-blowing room, where the bulbs 
are expanded, and the filaments inserted, both 
the Ediswan and the American methods were 
shown. Entering the mechanical exhausting 
room, the members saw the system employed for 
exhausting the bulbs of air and permanently 
sealing them ; and in the laboratory the filaments 
Were seen in process.of matiufacture. The flash- 
ing of the filaments by-being: overrun 50 per cent. 
beyond their notiinal candle-power, and the 
ns of the platinum and filament by electro- 
lysis were shown, as was also the process of joint- 
ing the platinum to the copper wire. The appa- 
ratus for exhausting by means of the mercury 
pump was also seen* at work. The concluding 
operations of capping, &c., each lamp produced, 
having been inspec 
fully explained and demonstrated. . 

At the conclusion the thanks of the Institution 


» the method of testing was 


for the highly interesting visit which had been 
made were expressed by the chairman, Mr. 
Percival Marshall, and Mr. Kershaw responded. 


LAUNCHES AND TRIAL TRIPS. 


Barwon, steamer; built by, The Blyth Ship- 
building Company, Limited; to the order of, 
Ruddart Parker and Co, Proprietary, Limited, of 
Melbourne; dimensions, 337ft. long; engines, 
triple-expansion, 24in., 40in., and 65in. by 42in. 
stroke, pressure 180 1b,; constructed by, Blair 
and Co., Limited ; trial trip, May 15th. 

PERUGIA, steel screw steamer ; built by, David 
and William Henderson and Co., Limited; to the 
order of, the Anchor Line—Henderson Bros.— 
Limited; dimensions, length 390ft., breadth 
47ft., depth 30ft. 6in., with a gross tonnage of 
about 4500; engines, triple-expansion; con- 
structed by, builders of vessel; the vessel is 
intended for the Mediterranean and New York 
trade, and is a duplicate of the Calabria ; launch, 
May 16th. 

MARGARETHE, wooden cargo steamer; built 
by, Brunchorst and Dekke, Bergen, Norway ; 
to carry, 850 tons deadweight ; engines, hae e- 
expansion, 12}in., 20in., 32in., by 26in. stroke ; 
constructed by, the Laxebaags Engineering and 
Shipbuilding Co, Bergen; speed of 104 knots 
attained ; trial trip, May 14th. 

SOESTDYK, steel screw steamer; built by, 
Furness, Withy, and Co., Limited, Hartlepool ; to 
the order of, the Holland America Line, Rotter- 
dam ; dimensions, 413ft. long; engines, triple-ex- 
pansion, 28in., 46in., and Hin. by 48in. stroke, 

ressure 180 lb.; constructed by, Richardsons, 

estgarth, and Co., Limited ; vessel will have a 
measurement capacity of 13,000 tons, and takes 
Lloyd’s highest class; she is of the three-deck 
type and has cellular double bottom ; launch, 
May 18th. 


Meteor, steel petroleum and cargo steamer; 
built by, R. Craggs and Sons, Middlesbrough ; 
to the order of, Russian Steam Navigation and 
Trading Company, Odessa; dimensions, 361ft. 
long, 47ft. beam, and 30ft. deep.; mean speed of 
11 knots on six runs over 10-knot course ; trial 
trip, May 15th. 

Deux CHARENTES, steel screw steamer ; built 
by, Wood, Skinner, and Co., Limited, Bill Quay- 
on-Tyne; to the order of, A. D’Orbiguy, 
Fauston, and Co., La Rochelle; dimensions, 
length, 250ft.; breadth, 37ft.; and depth, 
18ft. 3in.; to carry, a deadweight of 2300 tons ; 
engines, 20in., 33in., and 54in., by 36in. stroke, 

ressure 160 1b.; constructed by, North-Eastern 
Roantis Company ; trial trip, May 20th. 


TRADE AND BUSINESS ANNOUNCE- 
MENTS. 


Mr. H, Ross CLYNE, owing to his present office 
being required for improvement pu , is to- 
day removing to 27a, Victoria-buildings, Man- 
chester. 

THE WATERPROOFING Company, Limited, of 
Barrhead, near (Glasgow, intimate that they have 
appointed M’Kerrow and Co., 38, Victoria-street, 
Westminster, London, 8.W., as their sole London 
and foreign agents, 

Lowe’s PaTENT SaniTary PirE SyNnpI- 
caTE, Limited, Dashwood House, New Broad- 
street, E.C., have recently effected an arrange- 
ment with J. Stiff and Sons, of Lambeth, 
whereby this firm become their sole agents for 
London and suburbs, 


CATALOGUES. 


THoMAS LUMSDEN, Coulthard’s - lane, East- 
street, Gateshead-on-Tyne. Illustrated 1901 cata- 
logue and price list of engineers’ machine tools 
and appliances.—It would be difficult to suggest 
a type of machine likely to be useful to the 
engineer which is not shown in this comprehen- 
sive catalogue. 

GILBERT GILKES AND Co., LimtreD, Canal Iron- 
works, Kendal.—This is a tastefully - executed 
book, containing illustrated descriptions of some 
of the electrical installations carried out by this 
company, chiefly in country mansions. The 
quality of the illustrations and letterpress leaves 
nothing to be desired. 

Davies, KENT, AND STEWART, Berners-street, 
London, W.—lIllustrated catalogue of electric 
light fittings, fans, batteries, and bells. 

DorMAN AND SmirH, Ordsal Works, Salford, 
Manchester.—TIllustrated catalogue of electrical 
apparatus, such as switches, circuit breakers, 
fuses, ceiling holders, lamps, &c. 

JOHN COCHRANE, Barrhead, near Glasgow. 
Illustrated catalogue of steam hanmmers.—The 
illustrations given represent tools giving maximum 
blows of 24, 13 15, and 30 cwt. and upwards. The 
book is neatly got up, and the wood engravings 
deserve special praise. 

THE Herbert-Frood Company, 10, West Mosley- 
street, Manchester. Circular respecting Frood’s 
patent cycle stand and list of users.—The 
arrangement appears to combine the qualities of 
simplicity and effectiveness, 

RoBpert W. BLACKWELL, AND Co., LIMITED, 
59, City-road, London. Illustrated circular of 
reverse current” I.'T.E, circuit breakers. —Thi 
instrument has been designed to protect 
— which are working in parallel from the 

jisastrous effects which may result from one 
machine reversing into the other. 


BIRMINGHAM ASSOCIATION OF MECHANICAL 
ENGINEERS.—On Saturday last a party, number- 
ing about forty members, paid a visit of inspec- 
tion to the Whiteacre Waterworks. They were re- 
ceived by Mr. Crowther, the resident engineer, 
who kindly showed them round. The action of 
the filter beds was explained in detail, and then 
the party visited the engine-houses, and made a 
thorough examination of the varicus pumping 
engines, boiler-houses, and the reservoir. A vote 
of thanks to Mr. Lees was proposed by Mr. J. Cox 
for the permission to visit the works, and also to 
Mr. Crowther for the courtesy shown to the 
members during the visit, 


THE PATENT JOURNAL. 
Condensed from “The Illustrated Official Journal of 
Patents.” 

Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated ” the 
name -< —_ of the communicating party are 
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9580. TRANSPARENT GuaRD for Hats, C. C. Keech, 
Peterborough. 
9531. for Macuines, C. Bamford, 
Belfast. 


9582. Moror-starTinc Switcues, F. J. A. Matthews, 
Marple, Cheshire. 

9533. BaNpo.iERs, J. Black, G 

9534 VeHiciEs, A. A. Wade, 

9535. N#EDLE-SELECTING ATTACHMENT, H. Thomson, 
Glasgow. 

9586. AERATED WaTER Arparatus, J. Ettles, Burn- 
ham-on-Crouch, Essex. 

9587. Corron Macutvery, T. R. Marsden and Platt 
Bros. and Co., Limited, Manchester. 

9538. JEWELLERY, J. H. Maden, Manchester. 

9539. CHANGE-SPEED MEecHaNisM, The Wolseley Tvol 


and Motor Car Company, Limited, and H. Austin, 
Wolverhampton. 

9540. Rartway Covup.ines, 8. B. Foden and P. Uakes, 
Burnley. 

9541. Coat-wasninc, APPARATUS, N. McLellan, 
Durham. 


9542. Porous CarsurettTER, E. Price, Portsmouth. 

9548. ApsusTABLE ANGLE Bracket, A. I. Grainger, 
Aberdeen. 

Merat Wrixpow Sasu Frames, W. H. Luther, 


iw. 
9545. Coup.ines for Stock, G. A. C. Schenley, 
Southampton. 
9546. Breap-cutrinc Macuives, J. Chalton, Liver- 


poo 
9547. on Motions of Drawino Frames, T. Chad- 
ick, lax. 
9548. ConTRoLLiInc Strap Forks, B. G. Smith, 


Halifax. 
9549. Bearinos for Barrow3, G. P. Jones, Lough- 


roug! 

9550. AppaRaTus for Parintine, F. G. Highfield, Man- 
chester. 

9551. INCANDESCENCE Bopigs for Lamps, S. Sauber- 
mann, Vienna. 

9552. METAL-EXPANDING CHANNELS for FLoors, H. 
Cooley, Leicester. 

9553. PaRarrin Lamps, T. Finney, Glasgow. 

9554. Cabinet Hanpxgs, E. A. Allen, Perry Barr, near 


Birmingham. 
9555. Drivinc Tunneis, A. Gobert and J. H. M. 
Togston, Northumberland. 


9556 Propucine Fast Cotours, C. Dreher, Berlin, 


Germany. 

9557. Sarery Exzvators, E. Brucksch, Gorlitz, Ger- 
many. 

9558. BELT-sHI¥TING GzaR, L. and T. Hill, Willenhall, 
Staffords 

9559. for Bicrcizs, H. Keys, Birming- 


m. 
50. CourLines, G. Westinghouse, London. 
9561. Venetian Burnps, P. L. le Duc, London. 

9562. Sotipirizp L. W. Broadwell and W. T. 
Birch, London. 

9563. Brgnives, R. Baldwin, London. 

9564. INTERCEPTOR, R. F. and H. J. Hough- 
ton, London. 

9565. Process for the TREATMENT of VEGETABLE 
— Ogilvy and Co., Limited, and J. J. Anderson, 

ndon. 

9566. of Cocoa-nuT Fisre for Sturrine, 
Ogilvy and Co., Limited, and J. J. Anderson, 
London. 

9567. Lockie Device for Strap Bucks, R. Spurway, 
London. 

9568. ABRADING MacHINERY, J. A. Thacker, London. 

9569. Exrractinc O1L from Exuavust Sream, I. 8. 
McDougall, London. 

9570. ‘‘Compounp Liquorice PowpeRr” J. 
H. Long, London. 

9571. Booxsinpinc Macuiyg, A. I. Jacobs and the 
Smyth Manufacturing Company, London. 

9572. Covuptines, 8. A. Schlegelmilch, 
Londen. 

9578. ExTRacTING Percussion Cars from CARTRIDGE 

‘asEs, W. Souls, Warwick. 

9574. Testinc Materiat in Burk, C. V. Drysdale, 
London. 

9575. ADVERTISING, F. A. Jones and D. N. Samson, 
London. 

9576. Apparatus for INDICATING SpEED, F. M. Staunton, 
London. 

9577. APPARATUS for TRANSPORTING Fruit, A. K. Finlay, 
London. 

9578. Sprinc Buckg, L. Barnett, London. 

9579. Harri, C. Anderson, Swindon. 

9580. Tosacco Pips, E. Rolfe, London. 

9581. HaNDLE-BaR for Bicycies, F. A. Wheeler, 
London. 

9582. ExpLosivg, C. Helché, London. 

9583. MecuanicaL Toys, E. B. Wedmore, London. 

9584. Motor Venicizes, W. Norris and T. Coulthard 
and Co., Limited, London. 

9585. Furnaces, B. Oertel, London. 

9586. ExTenpiInc Ranog of Wire TELEGRAPHY, F. 
Lacon and A. Foster, London. 

9587. Insuct Trap, J. Milner, London. 

9588. Tings for Roap VEHICLE WuHeELs, L. Stadler, 


ndon. 

9589. TREATING Fipre, A. Pollak and C. Esser, 
London. 

CoIN-OPERATED TALKING Macuing, B. G. Royal, 


on. 
9591. Toy Arrow, L. Wild, London. 
9592. Wrist Exerciser for Pianists, M. Tabor, 


don. 
9593. Exectric Switcu, Siemens Bros. and Co., 
Limited, and M. Hird, London. 
9594. Rirugs, C. and T. H. Ryland, Birming- 


am. 
595. Securrnc Q. Austen, Hove, 
Sussex. 
= for Hotpine TuHREaD, A. Wooltorton, 


ndon. 

9597. BicycLes, Rudge-Whitworth, Limited, and J. V. 
Pugh, B 

9598. Diary, E. F,. Ronneberg, London. 

9599. Lowgrine Apparatus, A. J. Tenow and J. E. 
Flodstrém, London. 

9600. Swap Hook, F. Wood, Liverpool. 

9601. DELIVERING and TRANSPORTING GRAIN, G. Jiiger, 
Liverpool. 

9602. Rotary Steam Enoryzs, M. Jénssen, Liverpool. 

9603. Orcans, C. Stollewerk, London. 

9604. ManuractuRE of Metat Drums, W. Noakes, 
London. 

9605. Construction of Macutngs, J. Davis, 
London. 

9606. Borter Furnacgs, J. R. Richardson, London. 

9607. Roorine, F. Green, London. 

9€08. Fastenines for Petticoats, &c., G. Abrahams, 
London. 

9609. StzaM Generators, J. W. Holst, London. 

9610. ELecrricaL Exercistinc Macuines, H. H. Lake. 
—(A. W. Courtney, United States.) 

9611. Trottey Heaps for Execrric Traction, A. 
Metcalfe, London. 

9612. VEHICLE-DRIVING MxEcHANIsM, J. and H. Lind- 
ner and A. Heller, London. 

9613. Inpigo, J. Y. Johnson.—({Badische Anilin and 
Soda Fabrik, German 


y-) 
9614. Drivinc Gear of Motor-cars, F. C. Blake, 
London. . 
9615. Ien1t1Ion Piucs for Encungs, F. C. 
Blake, London. 
9616. ELzcTRIcAL Time Swircuss, W. Rausch, London 
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9617. Dampinc and Mixinc Cement, A. C. Davis 
Cambridge. 

9618. Smoke Buryer, G. Brierley, Pendleton, near 
Manchester. 

9619. Conveyise Current, J. Iron, Dover. 

9620. Fiovr Bac, B. Kershaw, Manchester. 

9621. Mat Baa, B. Ke shaw, Manchester. 

9622. IwreRNAL Combustion E. 8. Bond, 
Birmingham. 

9623. Srgzam Generators, E. Makin, jun., Man- 
chester. 

9624. Batus, T. Pickup and J. Bradley, Burnley. 

9625. Jan Lip, W. West, Birmingham. 

9626. Heatine O11, G. Norsa, Manchester. 

9627. PREVENTING PuNnctuRING, J. Wheeldon, 
Sheffield. 

9628. Motors, T. and C. H. Deakin, Coventry. 

9629, CueckIne CasHigrs’ Receipts, G. W. Gregory, 
Manchester. 

9630. Camera, H. W. James, Birmingham. 

9631. Stoves, J. R. Crosthwaite, Stockton-on-Tees. 

9632. Fiy-caTcuER, T. Kay and Kay Brothers, Limited, 
Stockport. 

9633 Buttons, K. B. Sharman, Edinburgh. 

9634. Stgzam Borers, R. Richardson and F. Matheson, 
Glasgow. 

9635. CuTTinc under G. Halliday, sen., 
Glasgow. 

9636. Captnst Hanks, E. A. Allen, Perry 
Bar, near Birmingham. 
9637. Vanyinc Rapivs of Crangs, H. Shocsmith, 

th, Kent. 

9688, FinE-LicuTERs, J. and A. Gledhill, Leeds. 

9639. Macuininec for Borters, A. E. Muirhead, 
Glasgow. 

9640. YARN-wiInDING Macuings, A. J. Tonge and E. 
Taylor, Manchester. 

9641. Cookinc Ranogs, R. Pritt, Lancaster. 

9642. AppaRatvs for Burnine Fugit, E. Dyson, Man- 
chester. 

9643. Buryer for Gas Comsustioy, W. Hancock, 
London. 

9644. Excines, R. W. Muir, Glasgow. 

9645. Acckssonigs relating to Stoves, J. Jacksun, 
Coventry. 

9646. Furnaces, H. Schofield and O. P. Macfarlane, 
Ware, Herts. 

9647. Compression Cock for Enoungs, J. Hinchley, 
London. 

9648. Foop Preparations, A. E. Cressall, London. 

9649. Casket for Firm W. 
Beutler, Berlin. 

9650. ConTRivaNceEs for LicuTinc, M. Schmidt, Magde- 
burg, Germany. 

9651. Protection from E.ecrric Currents, C. J. R. 
Le Mesurier, London. 

9652. Sounpine Instruments, W. Moseley and J. 1. 
Crawford, London, 

9653. Process for Preservinc Foops, W. Manasse, 
London. 

9654. Cooxinc Stoves, I. Gould and G. Dixon, 
London. 

9655. Pweumatic Trrxs, W. F. Hinton, London. 

9656. Fastentnc Sipgs of Raitway Wacons, H. Penn, 


ion. 
9657. Fastentne Doors of Rartway Wacons, H. Penn, 
mdon. 


9658. IncaNpEscenT Gas Mantigs, F. 8. Kenredy, 
London. 

9659. JEWELLERS’ Eve Guasses, A. W. May, Londen. 

9660. Gas Apparatus, J. H. Stevens, London. 

9661. Gas for Gas Stoves, J. H. Steves, 


9662. Doors, O. Francke, London. 

9663. ACETYLENE LanTERN, F. and C. Schmitt, 
London. 

9664. GENERATING ACETYLENE Gas, F. Schmitt 
London. 

9665. ATTACHING Pneumatic Tires, J. A. Score, 
London. 

9666. VesseL for Rerarmsinc Heat, E. A. Filby, 


on. 

9667. Raitway SicNaLiine Apparatvs, E. A. Filby, 

ndon. 

9668. LuBRicatinc J. -Abbott, 

mdon. 

9669. Brusues, R. Aldrich, London. 

9670. Breech Mecuanism of Orpnance, C. Holm- 
strém, G. A. Kohler, and A. Bremerg, London. 

9671. Brakes, The Westinghouse Brake 
Company, Limited, and L. G. Stone, London. 

9672. Apparatus for Sprayinc Liquips, H. E. 
Matthews, London. 

9673. AppaRatus for Countrnc Corns, 8. L. Hart, 
London. 

9674. Exectric Arc Lamps, The Jandus Arc Lamp and 
Electric Company, Limited, A. D. Jones, and B. M. 

e, London. 

9675. ReGULATING MECHANISM, The Jandus Arc Lamp 
——- Company, Limited, and A. D. Jones, 

mdon. 

9676. Process, The British 
Aluminium Company, Limited.-(A. H. Cowles, 
United States.) 

9677. Bakers’ Ovens, W. E. Storey, London. 

9678. Sroppgrs for Borries, F. Reddaway and M. M. 

u, London. 

9679. F. Reddaway and-M. M. Dessau, 

mdon. 

9680. Grixpstongs, J. O. Schmidt, London. 

9681. AcETYLENE Lamps, H. Lucas, London. 

= Sanpwicn Sranps, W. G. Harris, Beckenl am, 

ent. 

9683. Sprnnine Baits, W. and J. J. Hardy, London. 

9684. TRaNsPORTING Grapes, R. R. Blandy, London. 

9685. ANTISEPTIC Banpacgs, H. H. Lake.—({ Maamloose 
Vemootschap Fabrick van Verbandstofien, Voorhesn 
Ulermohlen and Co., Holland.) 

9686. Stationary CasineEt, J. T. Steele, London. 

9687. Szwinc Macutngs, J. C. Moore, London. 

9688. Wispinc Boarps, &c., J. and H. J. Riddett, 
London. 

9689. Courtine Trucks, 8S. Vestey and T. Ritchic, 
London. 

9690. BorLER ANTI-INCRUSTATION LiquiD, G. Salpictro 
London. 

9691. Compounp for PreseRvinc Woop, R. J. Stalker, 

9692. UnpERGRouND Rartway Systems, C. Haggen- 
miller, Liverpool. 

9693. PortaBLE Fans, W. L. Wise.—(H. Baer and E. 
Kilchmann, Switzerland.) 

9694. CoLtouninc Matrers, J. Y. Johnson.—(7The 
Badische Anilin and Soda Fabrik, Germany.) 

9695. TREATING w, W. H. Perkin, jun., and 
Whipp Bros. and Tod, Limited, London. 

9696. SEcURING the Doors of Rooms, R. P. Bovey, 


mdon. 

9697. TELEGRAPHIC SIGNALLING, J. C. Boseand 8. C. Bull, 
London. 
9698. CIGARETTE - PACKING Macuines, H. Rankin 

London. 
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9699. SoLE-MoULDING Macutnss, A. R. Timson, C. W 
Bullock, and C. 8. Barber, Leicester. 

9700. DupLicaTine APPLIANCcEs, J. L. Young, London 

9701. Knives for Prie-currinc Macuines, F. H 


G , Bury. 
9702. Arc Licuts, F. G. Notley, London. 
9703. Bracket, J. 8S. Frampton, Ba 
9704. Rexps, A. M. Milne, Dundee. 
9705. Car Sarety Guarp, A. Booth, Bradford. 
9706. ALconot Sti11, F. C. J. Bird, London. 
9707. Vaporisine Devics, F. W. Hudlass, Liverpool. 
9708. Compine I. Hey, Bolton. 
9709. ENvELopEs, T. Webster, Nottingham. 
9710. State Rest, J. Whyte, G Ww. 
711. TicHTENING Wirg, J. M. Ralston, Glasgow. 
9712. Supportine Socks, G. F. Binley and C Taylor 
Birmingham. 
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9718. Vatve Seats, G. M. Marchant, Huddersfield. 

9714. Exarsitinc ANIMATED Picturss, W. Wilkinson, 
Manchester. 

9715. Propuction of Motive Powsr, R. Bell, 
Newcastle-on-Tyne. 

9716. COLLAPSIBLE LirgBoat, H. McLean, Govan. 

9717. Vewtitators, W. Laycock, Sheffield. 

97.8. Hgatinc Apparatus, A. Eckstein and C. H. 
Archer, Manchester. 

9719. ScREw-cuTtinec Macuing, D. Lake and E. W. 

Illingworth, J. T. M 

9720. Dygine Apparatus, R. , J. T. Mazey, 
and G. Naylor, Manchester. 

9721. ArticuE, I. C. Koch, Manchester. 

9722. Macutng for Coverine Wire, W. Jordon.—(C. C. 
Baldwin, United States.) 

9723. AtracHMENT for Bicycies, J. H. Burridge, 
Birmingham. 

= Caps for BamBoo Work, T. J. Bonell, Birming- 


m. 

9725. Damp ApsusreR for B. J. Woods, 
London. 

9726. Ics, A. J. Boult.—{L. Engelhorn, United States.) 

9727. GrapHopHonss, W. C. London. 

9728. Enornss, C. E. Inglis, London. 

9729 Rartway Covp.ines, E. B. Lupton and J. M. 
Porter, London. 

9730. Apparatus for DisPensine Liqurps, J. H. Nolan, 
London. 

9731. Licutinc Lamps, W. Patterson, Manchester. 

9782. Ear-prercine Appiiances, G. W. Barrett, 
London. 

Incanpgscent Gas Mantigs, W. K. Dickson, 


on. 
9734. Eyrouassgs, J. Alexander, London. 
9735. Sargty Links, W. W. Crawford, London. 
9736. INCANDESCENT Furnaces, J. Taylor, London. 
9787. Srsrgotypine, W. A. Lawton and W. Matthews, 


London. 
= Sicat Mountines, H. Grubb and A. T. Dawson, 
mdon. 
9739. Staxrinc Limg, F. A. Beny and J. Heinrigs, 


mdon. 

9740. Switcu, A. Reckenzaun, London. 

Apparatus for TRamcars, W. Weber, 

ndon. 

9742. Bricks, J. Ashworth, London. 

9743. Automatic CaBINET Bzp, C. M. Hamilton and H. 
Hunt, London. 

0744. Frame for Sugars, H. John, 
London. 

9745. Exgcrric Current Circuit Breakers, E. F. 
Moy and P. H. Bastie, London. 

9746. Boot Hoipgr, W. Garrett, London. 

L. Mantell and W. J. Prim, 


on. 

9748. Barragts, F. L. and R. L. Roeckner, London. 

9749. VentILaTion of CanpInc Macutngs, A. J. Boult. 
—(V. Huglo, France.) 

9750. Guarps for Gaucs Giassgs, A. J. Boult.—(F. P. 
Schreier, Germany.) 

9751. Spapgs, H. 8. Dean, Lendon. 

Apparatus for Brewers’ Vats, 8. Briggs, 

mdon. 

9753. Printinc Pressus, R. E. Phillips.—(J. W. 
Williams, United States.) 

9754. Motor Vgnicigs, G. Taylor, London. 

9755. Waxine Apparatus of Sewinc MacuIng, W. and 
B. Hill, London. 

0756. Sewinc MacuHinge AtracuMgents, A. Gliick, 
London. 

9757. Couptines, E. J. Hill and Edward Hill's Patent 
Coupling Brake and Wagon Safety Appliance Com- 
pany, Limited, London. 

9758. Covpiines, E. J. Hill and Edward Hill’s Patent 
Coupling Brake and Wagon Saf.ty Appliance Com- 
pany, Limited, London. : 

9759. Fire Grate, A. Eddowes, London. 

0760. Targapinc MacHiIng J. A. Hewitt.— 
(K. North-Row, India.) 

9761. Trousers Press, B. S. G. Watts and A. Best, 
London. 

0762. Fry. Press, E. J. Gebler and M. Schmidt, 
London, 

9763. in Retrevo on Mertat, W. Ohse, 
London. 

9764. Bicycues, A. J. Fredrikson, London. 

9765. Supptyrnc Liquips on Draveut, W. Nicholls, 
London. 

9766. Parzr, J. Turner, London. 

9767. Stopper, S. Myer and G. Nayler, 
London. 

9768. Metat-workinc Macuinges, A. B. Tenney, 
London. 

9769. Current CoLuectors, H. H. Lake.— 
= Electric Railway System, United 
States. 

9770. Cuarcgs in Enocives, A. C. Brown, 

ndon. 

9771. OpgraTep D. M. Murrow, 

-London. 
Oprgninc Doors, J. Wiesbader, 
.ondon. 

9773. Propuction of Fish Guano, J. Carstairs, 
London. 

0774. AcyLaTep Derivatives, J. Y. Johnson.—(The 
Badische Anilin and Soda Fabrik, Germany.) 

9775. and Twistrnc Macutngs, J. A. A. Imbs, 
London. 
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9776 Fry-pans, H. Norfolk, London. 
= Fountain INk-wELL, R. W. Davies, Braintree, 
SSEX. 

9778. TuRNING PuLLey Ris, F. L. Croft, T. A. Perkins, 
F. Croft, and E. Townson, Bradford. 

9779. Hanp-srusuEs, H. Stainsby, Birmingham. 

9780. Mup Guarp for Venicizs, G. W. J. Allen, Bir- 
mingham. 

R. C. Quin and J. B. Sinith, Fleet- 


wi 

97.2. Hyprav.ic Presszs, B. G. Smith, Halifax. 

v/33. Lamps for Hzatine Purposgs, A. W. Turner and 
J. Adie, Birmingham. 

9784. ATTaTcHABLE Soar Disu, M. Rough, North 
Shields. 


slasgow. 
9787. CeNTRIFOGAL MacuINE, J. McDonell, 
Limerick. 
9788. Forniturs Castors, J. T. Petford, Liverpool. 
9789. Bepstgap Lge, J. T. Petford, Liv: iL. 
9790. Be.t Gzarrna, J. T. Petford and J. Bates, Liver- 


pool. 

9791. SELF-PROPELLED Roap Guarp, G. 8S, Dodman, 
Liverpool. 

.~- Sack Howpers, J. T. and G. E. Gott, St. John’s, 

incs. 

9793. Drawtne Compassgs, L. Myers, Birmingham. 

9794. Merta.iic and Composite Boxss, P. 8. Brown, 
Glasgow. 

9795. Mecuaniso for Cyrcuzs, J. H. Coffey, 
Manchester. 

9796. LuBRIcATING CompounD, C. H. Berry, Man- 
chester. 

9797. CoLLaR Stuns, F. Hill, Keighley. 

for Tramcars, A. Ingram and C. Jones, 

iverpoo! 

9799. Movuxps for Icg-crzaM, R. J. and J. G. White, 
London. 

9800. Guarps for Motor Cars, B. Thackrah, London. 

9801. ELecrric TeLecrapuy, 8. G. Brown, London. 

9802. Ruc and Carpet ANGLE, E. G. Richards, London. 

9803: Macuine, P. Wilcox, A. C. 
Tulk, and J. F. O’C. Wood, London. 

9804. Firrines for Wixpows, H. Pickersgill, London. 

9305. Gun Capriacges, A. Reichwald.—(F. Krupp, 
Germany.) 

9306. AssorTinc Corns, J. G. H. Hoch and C. B. Hey- 
gate, London. 

9307. Boarps for Spreapine Nets, E. 8. Thrower, 
London. 

9808. Boors, C. Steinhiiuser, Manchester. 


9803. Rartways, A. Lehmann, Berlin. 

9810. Sueet L. Czermak, Charlottenburg, 
near Berlin. 

9811, Fiusnine CisTerns, E. Jones and J. H. Moore, 
London. 

9812. Exectric Motors, J. Bush and M. T. Medway, 
London. 

9813. GenzraTors, E. J. Clubbe and A. W. Southey, 
London. 

9814. Stgam Enarygs, R. W. Barker.—(P. Bourdiaux, 
France.) 

9815. Ice Scrapsr, R. L. Crosse, London. 

9816. BatLoons, A. Liwentaal, London. 

9917. FLowgr Ports, J. Embleton, London. 

9818. IncaNDEscENT Gas Burner, J. Altman, London. 

9819 Music Recorper, A. P. Taylor and W, B. B. V. 
Neale, London. 

9820. Kitns, W. P. Thompson.—{Za Société pour 
des Brevets Henri Sturm, France.) 

bance ORIZONTAL PADDLE-WHEELS, V. Berg, Liver- 


pool. 
9822. Cox Ovens, H. Koppers, London. 
9823. Mattine Ricg, E. C. Schrottky, 


9824. for PLant xzs, F. J. Bush, 


London. 
= — VeuiciEs, J. Chatwin and J. Virtue, jun., 


ion. 
9827. Specracues, C. Cox, London. 
= for Propuctne S. Ammundsen, 
ndon. 
9829. Crrcurr Breakers, The British Thomson- 
pon Company, Limited, and E. B. Wedmore, 
mdon. 
9830. ConsTRUCTION of ARMOURED WALLS, F. Quester, 
London. 
9831. Mustcat InstRuMENT, C. Ullman, London. 
9832. Recerracie for Butky J. McRae, 
London. 
Ho tgs, H. 8. Wilton and B. 8. Weston, 


on. 

9834. Motors, C. E. Calloch, London. 

Cuarns, H. H. Lake.—(R. D. Knight, United 

tates. 

9836. Pacxine, P. Hulburd, London. 

9837. Lirg-savinc AppLiances, C. Stephansen, 
London. 

9838. VecETaBLE Oms, A. G. Salamon.—(4. Verley, 
France.) 

se for Furnirurg, W. Grainger, Birming- 


18th May, 1901. 
9840. Motor for CoiLs, H. C. Newton, 


London. 
9841. DousLe CHatn for T. M. O'Connor, 
Athlone. 
9842. Corn-rFREED WaicHinc Apparatus, E. Jackson, 
Oldham. 
Partition WALLs, J. J. Thompson, North- 
c 


9844. ELECTRICAL TRANSMISSION DyNAMOMETER, C. V. 
Drysdale, New Barnet. 

9845. Apparatus for CLEaninc Winvows, H. Baird, 

9846. Heat Morors, J. Atkinson, Marple. 

9847. DiscHarcinc TEexTiLe Fasrics, E. Knecht, 
Manchester. 

9848. Automatic Surry of Towgts, W. Garlick, 
Manchester. 

9849. Oars for Row1ne Boats, R. Eastham, 
Preston. 

9850. MecHanism for Motor VgeHIcuss, J. P. Lea, Bir- 


ham. 
9851. Stopper for Botrizs, R. St. L. B. Chinnery, 
Manchester. 
9852. AGRICULTURAL Macutnes, J. Gillies, 
iW, 


9853. Horsg DRILLER for AGRICULTURAL PuRPOsES, J. 
Gillies, Glasgow. 

for Motor Vexicies, C. Musker, 

verpool. 

9855. Bracket for Surrortine Suetves, H. J. Leslie, 
London. 

9856. LirecuaRps for Tramcars, C. Harris, Ww. 

or Stanp Cameras, A. 8. Watt, Edin- 

urgh. 

9858. Stgam Borers, R. Warriner, London. 

9859. VaLve Sgatrnes, J. and A. Baldwin, Keighley. 

9860. Boot-cLeantnc AppLiance, G. H. Ellis, jun., 
Pinner, Middlesex. 

9861. Furnaces, P. Dohlert, Manchester. 

9862. SuppLyinc.AERATED Liquips, 8. A. Jackson-and 
L. Lang, Manchester. 

9863. Loom Pickers, G. Howe and G. T. Brierley, 
Manchester. 

9864. Securinc Biapgs to Knire HANDLES, H. Davies, 
London. 

9865. Opgninc Circuits, J. D. F. Andrews, 
London. 

9866. Sounp Conpuctor, H. Budgen, Cardiff. 

9867. Bruspinc Harr, D. Meyer-Picard and J. Reisch- 
mann, London. 

9868. UMBRELLA Notcuss, J. E. Lloyd and G. E. Smith, 
London. 

9869. SargTy-prin for FasTgninc SKIRTs, E. Close, 
Crewkerne. 

9870. Apparatus for CuTrinc Pirgs, P. Winn, Bir- 


mingham. 

9871: for HoLpine Matrress Sprines, J. E. James, 
London. 

9872. SunsHape Supports for 8. A. Say, 
London. 

9873. for AppaREL, R. Reibetanz, 

mdon. 

9874. Hook, A. Brockelbank, New York, U.S.A. 

9875. Roses for WaTeRinc-cans, C. H. Hill, Bir- 
mingham. 

9876. gs, C. H. Hill, Birmingham. 
77. Bicycle Brakes, H. King, Nottingham. 

9878.. Ptayinc-carps for the Buiinp, F. E. Palin, 
Hounslow, Middlesex. - 

Livinc Picrurgs, E. B. Koopman, 


on. 

9880. Sarery Devices for Raitways, E. Parry, Mort- 
lake, Surrey. 

9881. Corrge Bzans, &c., L. Schweighofer, 

mdon. 

9882. Arc Lamps, G. M. Lane, London. 

9883. Motor ConTROLLERS, A. O. Fox, London. 

9884. MaTrices for Printinc, W. M. 
Rockstroh, London. 

9885. InksTANDs, L. I. Perry, London. 

9886. WaTER Propetiers, W. E. J. Vavasour, Tad- 
caster, Yorks. 2 

9887. Bayonrts, H. M. Percy, London. 

9888. MaNnuraAcTuRING CoyicaL Tusgs, E. Bock, 


London. 
9889. Drivinc Mecuayism for F. T. Roper 
and E. J. Reeks, London. 
9890. TREATMENT of Resrpuz, J. Y. Johnson.—(The 
Deutsche Continental Gas Gesellschaft, Germany.) 
for ConcrETE T. C. Farrell, 
on. 
9892. ManuractuRE of ARTIFICIAL Stong, H. E. Carter, 
London. 
9393. Gun Movuntinos, A. T. Dawson and G. T. Buck- 
ham, London. 
9894. TyPE-sETTING Macuinss, A. J. Boult.—(F. B. Con- 
verse, jun., United States.) 
9895. Drgs for Curtisc Tureaps, J. A. Wilding, 
London. 
9896. SELF-PROPELLED Roap VEHICLES, E. Andreas, 
London. 
9897. Manuracture of Soap, B. Crowther, jun., 
London. 
9898. Preservinc Ecos, K. E Fryklind, London. 
9899. Type JusTiryinc Macuings, A. J. Boult.—(F. B. 
Converse, jun., United States ) 
9900. PNeuMatic Tires, M. Rath, Anerley, Surrey. 
9901. Automatic Governors, E. E. Glaskin, on. 
9902. Fixinc Botts in Woop, J. V. E. Thiollier, 
n. 


9908. VoLaTILe Evements, The British Aluminium 
Company, L mited.—(.4. A. Cowles, United States.) 

9904. EnveLopsgs, A. Rocbelen, London. 

9905. Paper Makino Macuinss, E. Ribal, London. 

9906. Smoke Consumers, J. W. Heaton and E. E. 
Holmes, London, 

9907. Castino Typgs, H. J. 8. Gilbert -Stringer, 
London. 

9908. Prez Cour.ines, A. G. Bloxam.—(C. A. G. Storz, 
Germany.) 

for Hotpine &c., F. Digby, 


on. 

9910. Lamps, P. H. Leach, London. 

9911. Mintnc Enatygs, Sir Wrightson, Bart., M.P., 
and J. Morison, London. 

9912. BicycLe Stanp, H. C. E. Newton, London. 

9913. Morors, A. E. Farrow, London. 

9914. Mayuracture of Cuan, L. Wirtz and F, Free- 
man, London. 

9915. ELectric Motors, W. H. Flood and A. E. Honey, 


ion. 

9916. Hotpgrs for Dynamo Macuings, W. H. Flood 
and A. E. Honey, London. 

9917. ApPaRATus for PROPELLING Suips, G. Woodruffe, 


ndon. 

9918. Skirt Howper, 8. Guiterman.—(4. Messler, 
United States.) 

9919. Wire Rops, J. B. Stone, London. 

9920. TREATING RuspeR, J. Thame and The South 
Western Rubber Company, Limited, London. 

9921. Game Marker, T. A. Hunt, London. 

9922, SPEED-CHANGING MgcHanism, A. T. Cooper, 
London, 

9928. Pips Wrencues, A. F. Jackson and W. W. 
Whitehead Company, London. 

9924. Boitzrs, J. Cowan, London. 

9925. PutsaTinc CurRENTS, H. C. Newton and R. 8. 
Wright, London. 

9926. TraNsMission DyNaMometerRs, E. G. Coker, 
Montreal. 


SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 


,683. Crane, 0. Hetlesacter, Chicago, Ill.—Filed 
February 8th, 1900. 

Claim.—(1) A metallic frame having a spreading 
base and an upwardly-projecting stem forming a 
support for the supporting bearing of the mast of a 
craen, said frame having also near its lower portion 
a forwardly-projecting foot forming a lateral brace for 
the lower part of said mast. (2) In a crane, the com- 
bination of laterally-swinging parts forming the crane 
arm, a mast pivotally suspended and carrying said 
swinging parts, a back guy wherein said mast is 
suspended, a mast frame whereon said back guy bears, 
said frame having means for laterally bracing the 
lower extremity of said mast, and means for bracing 


said back guy. (3) Inacrane, the combination of a 
swinging crane arm, a mast for supporting said frame, 
a back guy for bracing said mast, a mast frame sup- 
porting said back guy and adapted to be mounted 
upon the forward extremity of a supporting structure, 
a foot extending in a forward direction from said mast 
frame for laterally bracing the lower extremity of said 
mast, and braces for said back guy. (4) In a crane, 
the combination of a mast, a mast frame whereby said 
mast is supported at a point beyond the structure 
whereon said frame is mounted, and lugs upon 
frame whereby the crane may be laterally braced. 


665,849. INTERNAL-comBusTION Motor, C. F. Berg- 
mann, Jersey City, N.J.—Filed September 5th, 1899. 
Claim.—An internal-combustion motor comprising 
a series of rotating cylinders and pistons therein con- 
nected with a common crank pin, said motor being 
provided with ports leading from both ends of the 
cylinders toward the crank centre, and a valve having 
pol dapted to icate with the cylinder ports 
to alternately connect one end of the cylinders with 
the supply of combustion mixture, and with the 


opposite end of one of the cylinders whereby one end 
of the cylinders is used to compress the combustion 
mixture and the other for its ignition, means for 
igniting the mixture in the latter end of the cylinders, 
and means for shifting the valve and the igniting 
mechanism to introduce the combustion mixture to 
and ignite it in the cylinders upon —— sides of 
the dead centre, substantially as described. 


665,902. DyNaMo-ELECTRIC Macurng, H. Heath, 
Windsor, Conn.—Filed June 7th, 1900. 

Claim.—(1) A dy lectric hine having un- 
wound pole pieces and a wound armature with the 
planes of commutation of the armature circuits 
arranged to intersect the pole pieces in a manner that 
will create magnetic flux through the armature, and 
each pole piece of such shape that approximately one- 
half of the effect of the magnetic flux in one direction 
between the armature and port ony jiece will neutra- 
lise the effect of the other of the magnetic flux 
in the same direction between the armature and the 
same pole piece, leaving the full flux in the opposite 
direction between the armature and that pole piece to 
exert operative polar effect, substantially as specified. 
(2) A dynamo-electric machine having unwound 
magnetically-separated poles and a wound armature 
with the planes of commutation of the armature 
circuits arran; to intersect the pole Vemma in a 
manner that will create magnetic flux through the 
armature, and each pole piece of such shape that 
approximately one-half of the effect of the magnetic 
flux in one direction between the armature and the 
pole piece will neutralise the effect of the other half 
of the flux in the same direction between the arma- 


ture and the same pole piece, leaving the fi 
the opposite direction between the 
pole piece to exert operative polar effect, substantial], 

as specified. (3) A dynamo-electric machine having 
unwound pole pieces and a wound armature} with the 
planes of commutation of the armature circuits 80 
arranged that the armature currents create magnetic 
flux through the armature and each pole piece the 
centre of which magnetic fiux is approximately mid. 
way of the length of the ate piece, substantially ay 
specified. (4) A dynamo-electric machine having un- 
wound pole pieces and a wound armature with the 
planes of commutation of the armature circuits 


(665,902) 


arranged to intersect the pole pieces at approxima‘ 
one-fourth of their length, whereby ni word 
of the armature currents in opposite directions are 
neutralised by the magnetic flux that is created by 
the currents in the armature windings in one direc. 
tion between the armature and enh pole Piece, sub. 
stantially as specified. 
666,155. MerauturcicaL Furnace, A. Reynolds 
Shefiield, England.—Filed May 29th, 1900. 
Claim.—A metallurgical furnace having therein a 
vessel to contain the mineral or metal treated, said 
vessel having end walls supported against the furnace 


casing. and unsupported side walls which are curved 
inwardly, and means for directly heating said side 
walls, substantially as described. 


666,161. ELecrric ME&TAL-woRKING APPARATUS, E. 
Thomson, Swampscott, Mass.—Filed July 8rd, 1899. 
Claim.—(1) In an electric metal-working apparatus, 
the combination, substantially as described, of a trans- 
former having an open magnetic circuit core and 
heavy secondary connected to the work clamps, a 
source of continuous current, and a rapid absolute 
interrupter included in the circuit of the primary and 
said continuous.current source, as and for the purpose 


set forth. (2) Inan electric metal-working ap tus, 
the bination, substantially as described, of a trans- 
former having an open magnetic circuit core and heavy 
secondary connected to the work clamps, a source of 
continuous current, and an electrolytic interrupter in 
the circuit of the primary and continuous-current 
source, as and for the purpose set forth. 


666,164. Rotter Mecuavyism for Conveyor J. 
Titus, Oyster Bay, and W. Titus, North Hempstead, 
N.Y.—Filed May 23rd, 1900. 

“laim.—The bination with a standard having an 
inclined laterally-extended tubular journal which has 
a circumferential fillet at its lower end and the bore of 
which is closed at its lower end and provided with a 
lateral outlet opening, of a roller the hub of which 


abuts against the fillet and has a collar which is 
extended over and around the fillet, and fast on the 
extended upper end of the journal and having an inlet 
opening, a shoulder which abuts st the upper end 
of the hub of the roller, and a collar which extends 
beyond the shoulder over and around the adjacent 
upper portion of the hub, the whole arranged for joint 
use and operation, substantially as herein set forth. 


666,291. Expansisug Puuusy, S. W. Wardwell, jun., 
Providence, R.I.—Filed June 14th, 1900. 

Claim.—(1) The within-described pulley, 
comprising two parts having bevelled edges, one 
adjustable in respect to the other, a split band fitting 
the bevelled edges of the parts, and connected to 
rotate therewith, and to:be ex: and contracted 
by the adjustment of the parts, substantially as de- 
eribed. (2) The combination of the section A having 
(666,291) 


a threaded hub and an annular bevelled face, the 
section B adapted to said threaded hub, abd with sn 
annular face bevelled in the opposite direction, wi : 
means for securing the sections in relation to eac 

other after adjustment, aud a split band adapted to 
said bevelled faces, substantially as described. i 


9825. REGENERATIVE Furnaces, Xc., C. Holcroft, 
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THE DURR WATER-TUBE BOILER. 


Amona the water-tube boilers of continental manu- 
facture the Diirr boiler must at present be considered 
the most interesting, in view of the statement made by 
Mr. Arnold Foster, in the House of Commons, to the 
effect that H.M.S. Medusa is to be fitted with eight of 
these boilers. As is well known, the Diirr boiler has 
been for some years past largely experimented with in 
the German navy, an only a few weeks back the daily 
newspapers gave currency to the rumour that water- 
tubes in this navy had given so much trouble that it had 
been determined to discard them. This rumour has not 
been authenticated, so that we may still hope that our own 
battleships are not going to be fitted with the abandoned 
furniture of our Teutonic cousins. The first experiment 
with the Diirr water-tubes was commenced in 1898, and 
the second in 1895. Since 1896 seventy-six of these 
boilers have been fitted ; eight in each of the S.M.S. Baden, 


tubes. This arrangement facilitated the tube jointing 


plate dividing the box into a water and a steam compart- 
ment. Water flows backwards through the inner tube, 
and in flowing forwards again between the two tubes it 
is evaporated. 

Figs. 1 and 2 show those of the cruiser “B.”’ These 
designs differ only in minor features; the partitioning of 
the front box mn the double Field tube laid on end are 
common to all. In some of the earlier experiments the 
collector drum was laid parallel to the tubes, but in all 
the boilers now built it is placed transversely. 

In the first Diirr boilers the two plates of the box were 
parallel top to bottom, and in some this box was tilted 
from the vertical, so that the tube plate lay square to the 


very much, but the steam was discharged from the tubes 
against the partition plate, which deflected the steam 
backwards. With the vertical partition plates, seen in 
Figs. 1 and 2, the steam gets a freer escape. In all these 
the header box has a wider dimension at top than at 


face than the others. This is the reason stated for making 
them larger. In the Prinz Heinrich a secondary com- 
bustion chamber, fire-tile lined top, bottom, and back 
end, is formed between the second and third rows; but 
it was not found desirable to repeat this feature in the 
subsequent boilers of this year. The baffle roofs, placed 
higher in the stack of tubes, are now all made of jin. 
thick rolled iron plate. These are found to gather less 
ash than tile roofs, and, besides, greatly facilitate the 
removal of the ash. 

The water level in the drum stands a little under one- 
quarter of the diameter from its lower side, and the 
partition plate of the box rises to within a couple of inches 
below water level. In the earlier experimental forms 
this partition was left open at the bottom of the box, but 
it is now jointed water-tight to the bottom and sides, so 
that a real small hydrostatic difference of pressure may 
be maintained between the water and steam compart- 
ments. This difference is said to help the circulation 
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Bayern, and Sachsen ; twelve in each of the two ships 
Victoria Louise and Vineta; and fourteen in each of the 
cruisers Prinz Heinrich and Grosser Kreuzer B. The 
latter twoare to develop a maximum indicated horse-power 
of 15,600 and 18,000 respectively on trial runs, and the pre- 
ceding pair gave 11,000 indicated horse-power each, so 
that these boilers have been tested upon a sufficiently 
large scale. The Victoria Louise and the Vineta were 
builtin 1897. Of the two larger ships, the boilers of the 
Prinz Heinrich were finished in the autumn of last year, 
and those of the cruiser “B” this year only. With a few 
exceptions, all these have been built by the Diisseldorf- 
Ratinger Water-tube Boiler Company, this being the 
present title of the firm, which was originally Diirr and 
Co., of Ratingen. Taking the latest four ships as more 
fairly representative of the system, the accompanying table 
gives the most important particulars of the boilers in 
respect of size and performance. 

We cannot give the steam consumption upon the trials 
referred to in this table, but in other trials of the same 
boilers the evaporation reduced to 212 deg. Fah. steam 
from feed at 32 deg. Fah. was 9} 1b. steam per pound 
fuel when 17} Ib. fuel per square foot grate area was 
being burnt per hour, and from 7} Ib. to 7} lb. steam 
when the rate of combustion was about 37 lb. This latter 
lower steaming rate would indicate about 18 Ib. steam 
per indicated horse-power hour, and about 7 lb. steam, or 
about 8000 British thermal units, per hour from each 
square foot heating surface. 

In this class of boiler an important dimension is the 
horizontal area in the header through which the steam 
has to flow upwards to the collector drum. In the four 
boilers above mentioned the widths of this area are 44in., 
63in., Thin., and T}in. respectively. Dividing the bulk of 
steam generated per minute by this area gives a figure 
bina would be the velocity of escape of the steam if 
4 e steam-way were in no degree blocked by water either 

is for these four boi i i 
154, 198, 86, and 118. ers in feet per minute 
‘ Ms Principle, this design may be described as a Field 
ouer turned over on its side, so as to place the tubes with 
S small inclination 7 to the horizontal, and is almost 
identical in some details with the Niclausse boiler. Each 


= Opens at its front end into the header or water-box, 
out is plugged up at its back end; and inside each tube 
' rey bs second smaller and thinner tube open at both ends, 

rst end debouching upon a light vertical partition 


THE DURR BOILERS IN THE GROSSER KREUZER “B" 


bottom, and this taper occurs all in the back half or 
steam half, the water half between partition and front 
plate being parallel. In the Bayern both water and steam 
divisions are tapered, and the tubes are square to the 
back plate ; but this pattern is not being reproduced. 


materially, It can exist only, of course, after the 
generation of steam has become rapid, and it must be 
— to increase from the top to the bottom row of 
tubes. 


Upon the upper back quadrant of the internal surface 


Victoria 7s Prinz Cruiser 
Louise. Heinrich. “B” 
Steam pressure—Atmospheres, pounds per square inch ... 15 13 15 1 
Grate area each boiler—Square me aid 5°22 4°64 6°75 
56°1 49°9 72°6 79°6 
Water-covered heating surface—Square metres... ... 215°4 201°4 284°14 312°15 
Square feet... 2316 2162 3055 3350 
External diameter of outer tubes—Millimetres ... 83 83 83 83 
Inches ... .. 3} 3t 3t 34 
Length of outer tubes— Metres 2°12 2°02 2°04 213 
6°96 6°63 6°70 6°99 
Ratio of heating surface to grate area ... 41°3 43°4 42°0 42°8 
Superheating surface—Square metres ... 16°5 ll 15°7 16°4 
uare feet... ... 177 118 169 176 
Diameter of collecting drum—Metres ... *85 “90 1°10 1:15 
m space, excluding superheater—Cubic metres ... 
en Cubic feet 46 60 113 124 
Total weight without water, tons ... aber: 18°24 20°31 29°35 31°04 
Total weight with water, tons... ... 23°05 25°31 36°85 38°74 
Total weight per square metre heating surface, tons... 107 “126 *130 124 
Total weight per square foot “0095 “0117 “0121 
Trial trip—Kilogrammes fuel per hour per square metre grate area... | 175 200 165 175 
Pounds »» square foot 41 34 36 
Fuel per I.H.P, hour—Kilogrammes 0-90 0°96 1:00 1:07 
1°88 2°12 2°20 2°36 
I.H.P. per square metre heating surface... ... 4°27 4°55 3°92 | 4-11 
Normal natural draught—Kilogrammes fuel per hour per square metre 
Pounds fuel per hour per square foot grate 
Fuel per I.H.P. hour—Kilogrammes .. 0°83 0°93 ~ = 
| 1°83 2°05 = 
I.H.P. per square metre heating surface 1°47 1°19 _ —_ 
square foot 137 110 


In the Prinz Heinrich the lowest two rows of tubes 
are made of }in. larger diameter than those above them, 
and in the still later Kreuzer ‘‘ B” this excess is reduced 
to isa These lower tubes receive considerably more heat, 
and therefore evaporate more steam per square foot of sur- 


of the drum are fashioned two cases or boxes. These are 
built of light plates, and in the cross section of the drum 
appear like bent tubes. The inner case is open at its 
upper and closed at its lower end. The steam enters 
from the drum into the upper end of this case, and from 
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its lower end flows into the inside tubes of the super- 
heater. Each element of the superheater is formed in 
the same manner as the evaporating elements of an in- 
side and an outside tube. The steam flows forwards in 
the annular space between the two tubes, and in so doing 
takes up heat from the gases which have already done 
duty in the evaporating section of the boiler. The steam 
so superheated is delivered into the outer of the two cases 
above mentioned, and from the upper end of this case is 
led away through the main stop valve. 

Fig. 3 shows a pair. of evaporating tubes, such as are 


used on the Bayern, with the tube plate at right angles 
to the tubes. Here there is no difficulty in making the 
joints ; they are expanded in the ordinary manner. At 
the lower end each tube is stopped by a plug drawn in to 
its seat by a screw tail bolt and bridge plate, and not from 
the outside. This plugging necessitates easy access to 
the back of the boiler for opening and closing the tube 
ends. The plug is coned so that the plug can be with- 
drawn from, or inserted into, the tube only from the front 
end. The coned plug and seat are much exposed to 
destruction from mud, grit, and corrosion. It is 
said that this style of boiler ought to have the whole 
of its water drained out and fresh water filled 
in every 300 working hours. With the tube design 
shown in Fig. 3, this was done by taking off all the front 
cover caps, drawing out the inside tubes, and syphoning 
the water out of each outer tube separately. The water 
renewal of a boiler by this method occupied six working 
days. It may well be imagined that a new method of 
closing the lower ends of the tubes was anxiously 
sought for. Many different forms were tried. Fig. 4 


Fig. 4 


shows one of these forms. Apparently last year 
the form shown in Fig. 5 was at length discovered. 
The end of the tube is outside-screwed, and a solid 
manganese bronze cap is screwed down upon a thick 
steel ring driven over the tube end. The ends are re- 
duced in size, and at first this was done with a quick 
reduction. As this, however, left some drops of water in 
the lower side of the tube when the caps were taken off, 
the long taper, shown in Fig. 5, was finally adopted. 
Here the under side of the tapered end is horizontal, so 
that when the end is uncovered all the water drains out. 
With this improvement the water renewal of the Prinz 
Heinrich boiler of 543 tubes can be effected by four men 
in six hours. The water discharges freely from the back 
ends when the caps are removed, carrying most of the 
mud and deposit from the tubes with it. It is, however, 
complained that this makes an inconvenient mess on the 
boiler-room floors, and we should imagine that the com- 
plaint is well founded, especially if it has to be occasioned 
after each period of 300 working hours. 

Fig. 5 gives in detail the tube-plate joints when tube 
and plate are not square to each other. A thick ring is 
welded on to the end of the tube, and upon this ring is 
turned a conical surface. The axis of the cone is inclined 
to that of the tube, so as to be square to the plate. We 
presume the cone surfaces are machined in a specially- 
designed tool, in which the tube is held in a jig. The 


Fig. 5 


hole in the tube-plate is similarly coned, making an exact 
fit with the tube. The tube requires to be set in the 
tube-plate hole very carefully in the correct angular 
position, otherwise it would not hang in a vertical plane. 
‘We presume that each tube must have a gauge mark 
scribed upon it while it lies in the jig for the machining 
of the cone. The difticulty of accurate setting in the 
hole in the tube-plate appears to us, however, to become 
very great in respect of tubes taken out and replaced 
singly in the case of repair or renewal. One can hardly 
do otherwise than suspect that this difficulty of accurate 
setting must have as its practical result, that the best of 
tubes will lie in no rigid sense truly all parallel to each 
other. We also cannot see how an expander can be 
efficiently used in jointing these tubes to the plate. 

Fig. 3 shows that the front and back plates of the 
header are stayed together by hollow-screwed and 
riveted stay-bolts. These are now bored to a much 
smaller diameter than formerly, except in those rows 
which stand opposite the metal plate bafile-roofs. 
Here they are bored large enough to pass a steel 
wire rope through the hole, This rope is attached 


to the baftile-plate, and by it the plate is pulled 


back and forwards from time to time, in order to dis- 
lodge the mass of ash that has accumulated upon it. 

The original intention in using hollow bolts was to clear 
the tubes of soot and ash by steam blast directed inwards 
through the holes through the bolts. This method of 
cleaning has been abandoned in the last design, and in 
this solid stay-bolts are used. This has allowed a closer 
spacing of the tubes. 

The back wall, which supports the lower ends of the 
tubes, was originally made of cast iron, but this gave so 
much trouble from cracks and rents that a built-up 
wrought iron wall is now used. In some of the boilers 
the two vertical rows of tubes at each side have been so 
bent as to lie close together, and so form a water side- 
wall. This arrangement is expensive and has not been 
persisted in, in spite of the fact that in the absence of this 
close water a the enveloping cast iron side plates 
become very hot and occasion considerable loss of heat 
by radiation. 
(To be continued.) 


STEAM ENGINES AT THE GLASGOW 
EXHIBITION. 


No. I. 


Amone the large collection of excellent engines ex- 
hibited this year in Glasgow, one of the most notable 
is Robey and Co.’s horizontal cross-compound engine. 
The features of this engine are the same as_ those 
of the engines which the same firm exhibited in 
Paris last year, and which then did so much to maintain 
English engineering reputation among a crowd of foreign 
rivals. On that occasion we naturally devoted most of 
our space to illustrating machinery of foreign make with 
which our readers might be presumed to be less familiar ; 
and therefore did not illustrate Messrs. Robey’s engine 
in full detail. We now give a more complete description 
of its special characteristics. 

The engine is employed to drive an 8-pole slotted 
drum-type continuous-current dynamo, built by Mavor 
and Coulson, designed to give 350 kilowatts at 550 volts, 
with a speed of 90 revolutions per minute. This dynamo 
we intend to illustrate and describe fully in a subsequent 
issue. It is said to be the largest that has as yet been 
built in Scotland, which statement at one and the same 
time is complimentary to Messrs. Mavor and Coulson, 
and proves how large a field still lies before Scotch 
engineers. The dynamo is mounted on the engine crank 
shaft between the two main bearings. A 21-ton fly- 
wheel of 16ft. diameter and 2ft. width of rim is mounted 
beside it. The shaft has 12in. diameter in the main 
bearings, but is considerably swelled towards the centre 
for the fly-wheel and dynamo seat. Each journal is 
24in. long, so that the bearing surface is very ample. 
These are four-part bearings, the shells being turned 
cylindrically on the outside, and the two side quadrants 
set up by wedges, drawn upwards by screwed rods, whose 
nuts bear on the top of the main cap. All four quadrants 
are lined with white metal, and a rotary oil pump driven 
by a belt off the side motion shaft keeps the whole 
bearing continuously flooded with oil. The oil is passed 
through a filter, and is discharged upon the bear- 
ing through a glass vessel, where it can be seen at a 
glance whether or not the oil circulation is being main- 
tained. 

The cranks are overhung discs, with balance-weights 
cast into them under the cylindric flange surrounding 
the edge of the disc. The cranks, rods, and crossheads 
are of the same dimensions on the two sides of the 
engine. 

In plan the engine follows the now ordinary arrange- 
ment for horizontal compounds, the high-pressure being 
on the right hand and the low-pressure on the left side, 
with an intermediate steam tube re-heater under the 
level of the floor. On page 570 is a photographic general 
view of the engine and dynamo. The low-pressure 
cylinder is quite the same in design as the high-pres- 
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500 Volts 
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sure cylinder, except for the larger sizes and for the 
absence of governor control of the admission. 
pressure cut-off can be adjusted by a hand wheel and 
screw operating by the same mechanism as used for the 
governor control of the high pressure. 

The small cylinder has a diameter of 20}in. and the 
large 35in. diameter, while the stroke is 42in. The 
speed, 90 revolutions per minute, gives a mean piston 
speed of 630ft. per minute. The pressure supplied at 
the Exhibition is 150 lb., but the engine is designed for 
165 lb. per square inch. The normal high-pressure cut- 
off being 4, the-total ratio of expansion is, allowing for 
clearances, about 8}. Tests at the lower initial pres- 
sure of 140 lb. per square inch give 560 indicated horse- 
power for this normal cut-off, while 750 indicated horse- 
power is developed at the latest cut-off of 3. This is 
not intended to be maintained except momentarily ; the 
maximum working steady load with 140 lb. initial 
pressure is 650 indicated horse-power. 

From the photograph it will be seen that the bond between 
the cylinder and the crank shaft bearing is of the straight 
girder type. The two engine base plates are connected 
across by two stretcher girders at the front and back of 
the dynamo, and the field slides of the dynamo are 
fashioned in these cross stretchers. ‘Thus the dynamo 


and engine are mounted together in a manner that gives 
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great rigidity and facility for accurate adjustment be. 
tween field and armature. 

Both cylinders are fitted with a relief valve at each 
end on the lower side. Both are steam-jacketed. The 
intermediate re-heater is heated by steam which hag 
passed through the jacket of the high-pressure cylinder 
and this same steam then flows through the low-pressure 
jacket. In the re-heater this steam passes through a 
wrought iron pipe of 2in. diameter, which is twisted into 
a coil of about 2ft. diameter between centres, and about sft, 
high, there being eighteen spirals in the coil. The exhaust 
from the high-pressure aie passes through a cast 
iron vertical cylinder of 8ft. external diameter containin 
this heating coil. This cylinder is lagged with wood a 
sheet steel. 

There is no condenser to this particular engine, but the 
similar engines are frequently supplied with injection 
condensers. 

The guides are cast along with the front covers, and 
are bored out to a diameter of 18in., with a width of 10in, 
bearing surface on each side top and bottom. The piston. 
rod is 3}in. diameter, and is cottered with a sharp taper 
on the coned end into a malleable cast iron crosshead, 
Behind the crosshead a short length of the rod is screwed, 
and upon this screw is placed a nut which serves to make 
the drawing of the rod out of the crosshead very easy, 
The crosshead is provided with cast iron slippers screwed 
on rigidly without any means for adjustment, the makers 
preferring, we think with good reason, to make it impos. 
sible for the engine driver to put the crosshead out of 
accurate adjustment or to make it run tight between the 
guides. The piston-rod gland is asbestos packed. The 
nt a has solid forged ends. The crank pin is 
Jin. diameter by Yin. long. 

In both cylinders the pistons, which are castings, are 
fitted with Wansborough’s patent ‘‘ steam-cushion”’ pack- 
ing rings. In this design hens is a mid-rib on the piston, 
against which the two split rings are pressed up by steam 
admission behind the rings, these rings being wedge- 
shaped inside. 

The valve motion for each cylinder is obtained from a 
side-motion shaft driven direct off the crank shaft by 


DETAIL OF VALVE GEAR 


skew gear. The exhaust valves are placed horizontally 
in the bottom side of the cylinder. Each is a three- 
ported gridiron flat slide driven straight from the side 
shaft by an excentric, the valve rod having very sub- 
stantial guidance by a crosshead and double-grooved 
guide plates. Two other excentrics drive the trip 
motions of the admission valve, there being thus four 
excentrics to each cylinder. The detailed drawing above 
shows the trip gear very clearly. The rod K is driven by 
the excentric, and by the hardened steel edge of the trip 
awl L, pinned at N to the rod K, pulls down the valve 
ever B, which oscillates upon the fulcrum R. The cut- 
off depends upon the lap of L over the end of B. This 
lap is permanently adjusted by the screw M, but it is 
also altered by shifting horizontally the position of the 
fulcrum pin R. This pin is mounted in a square hard 
steel block which slides between horizontal guides. A 
very small motion of this block suffices to alter greatly 
the cut-off. It is moved to and fro by the governor by 
means of rotation given to the shaft P. The admission 
valves are of the ordinary double-beat equilibrium lift 


- vertical spindle central-spring centrifugal governor, 
with two balls on ball-crank arms, is placed on the top of 
the cylinder, and is driven at 250 revolutions per minute 
by an inclined shaft and bevel gear from the valve shaft. 
This governor acts only as an emergency governor when 
the engine is used to drive an electrical load. 

The normal control is effected by an electric governor 
named the ‘ Richardson-Nevile,” which varies the cut-off 
in accordance with variation in the voltage between the 
terminals of the generator. This voltage determines the 


‘shunt current passed through a pair of high-resistance 


solenoids placed in series. Geometrically these two 
solenoids and their soft iron cylindric cores, which are 
l1}in. diameter, are parallel and vertical. The under ends 
of the two cores are braced across by a _ crosshead 
which carries a stop, adjustable in level by a screw, 
which stop lifts a Sone turning the shaft P, so as to 
hasten the cut-off when the cores are sucked upwards by 
increase of voltage and consequent currentin the solenoids. 
The weight of the soft iron cores is partially balanced by 
a counterweight acting through a cord running over a 
guide pulley, and attached to a second light crosshead, 
binding together the top ends of the cores. This second 


crosshead in normal working floats some small dis- 
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bove the end of an upper small lever, which is 
acho by a coupling-rod to the lower lever in such 
way as to lift the lower lever when the end of the upper 
Jever under the crosshead is lowered. If the electric 
tension and current altogether fails through accident, the 
cores suddenly fall completely, and the upper crosshead 
falling upon this Fae lever, depresses it, and so raises 
the lower lever to the extreme end of its range, with the 
result that steam is wholly cut off from the engine, and 
yacing is prevented. The solenoid pull upon the cores 
acts upon the governor shaft lever with a leverage of 8in., 
and the resistance of the two solenoids in series is such 
that they pass about 2 ampéres of current at a voltage 
of 550. 
This type of Robey engine is in use in the works of the 
Fairfield Shipbuilding Company, doing about 400 horse- 
wer of general work, and also in the Clydebank Ship- 
building Company’s works, doing about the same amount. 
The Armiston Coal Company use it for electric pumping, 
developing about 300 horse-power in two engines. It is 
used in many other well-known works. On the preceding 
age we give samples of indicator cards. It will be seen 
that the steam distribution is very satisfactory. The trip 
ear is simple, not subject to wear, and therefore good 
dstribution is maintained for long periods, which cannot 
be the case where there are many joints and faces to 


ear. 
by Robey and Co. exhibit also two smaller vertical engines. 
One of these is a compound “open type,” with 10}in. 
and 18}in. cylinders diameter by llin. stroke, running at 
250 revolutions per minute. Thesmall cylinder is served 
by a piston valve driven by a two excentric link motion. 
The other cylinder has a flat slide driven by a single 
excentric bolted to an expansion disc which permits hand 
adjustment of the cut-off. The valve spindles in both 
chests are continued through the top covers, and thus get 
extra steady guidance. A vertical centrifugal governor, of 
the same form as described above, controls by link motion. 
Itis driven by skew gear from the main shaft. Both 
cylinders of this engine are steam jacketed. 

“The other small cylinder engine runs at 550 revolutions 
per minute, and has cylinders 8}in. and 144in. diameter by 
Gin. stroke. Itis of the “‘enclosed”’ type. The mean piston 
speed is evidently 550ft. per minute, so that itis only in re- 
ference to angular velocity that such engines are termed 
“high speed.” A piston valve on the small cylinder, and 
a flat slide on the low pressure control the steam distri- 
bution. Each valve is direct driven bya single excentric. 
The high-pressure excentric is capable of hand adjust- 
ment by an expansion plate. The centrifugal governor 
is mounted horizontally on the end of the shaft, and 
actuates the throttle valve. This governor runs enclosed 
in a cast iron case, and its speed can be adjusted through 
a considerable range by an outside screw and coil spring. 
The cylinders of this engine are not jacketed. The 
crank pin bearing is lined with white metal, and forced 
lubrication on the ‘* Richardson-Wansborough ”’ system is 
employed, the oil pressure being 151b. per square inch. 
In this system the oil enters through a hole in the back 
of the guide into a close-fitting slot cut on the back 
surface of the crosshead. From here it is led through 
the crosshead bearing downwards to the crank pin, 
escaping at the edges of the crank pin brasses. The 
: is circulated by a rotary pump through a wire gauze 

ter. 


CAST IRON PIPE IN THE UNITED STATES. 
(By our Special Commissioner.) 
No. IX, 

Let us return again to the finished pipe, and consider 
its treatment somewhat more in detail. When the pipe 
has been thoroughly cleaned, and all fins, &c., have been 
chipped off, it goes to the inspection department. The 
inspector examines each and every pipe, each one being 
marked with a number and a record kept of it. Or- 
dinary commercial pipe does not get the detailed 
inspection noted below, which represents more parti- 
cularly the character of the inspection made on pipe 
for important works by skilled inspectors appointed 
to represent the interests of the purchaser. After a 
careful examination of the inside and outside, he gauges 
the thickness of the shell at each end with calipers to see 
if the metal is of uniform thickness, as it will be if the 
core was properly centered in the mould, and if the 
pattern was kept strictly vertical during its removal. 
The thickness is usually measured by the calipers at four 
points on the circumference, 90 deg. apart, and the 
measurements must be made at both ends, because the 
core may be set true at one end and excentric at the 
other end. A variation of 0-1lin. either way is generally 
permitted if the weight of the pipe is correct, that is, the 
excentricity between the core and the mould must not 
exceed O-lin. Mr. Kuichling, the eminent American 
waterworks engineer, considers that the amount should 
vary with the size or with the thickness of the pipe, and 
has suggested the following allowable limits of variation 
n excentricity :— 


Variation. For diameter of pipe. For thickness of pipe. 
Inche:, Inches. Inches, 


The pipe is sometimes tested for uneven thickness by 
rolling it along level skids. In a defective pipe the heavy 
side will tend to go down rapidly and remain down, 
causing the pipe to roll unevenly, and eventually stopping 
it. A well-made pipe will roll evenly, and not stop in 
any particular position. 

The socket is examined to see that it has a clean and 
proper surface, free from scabs, and that it has the neces- 
sary clearance for the spigot end of another pipe. This 
is tested by a circular gauge or template, which must 
pass freely to the bottom of the socket. The depth of 
the socket is also measured. If it is too deep or long it 
must be seen that it is not so long as to make the metal 
thin at the bottom by extending into the fillet joining the 


bell with the pipe. The bead at the spigot end is tested 
by a ring gauge passed over it, to ensure that it is of 
proper size to fit into the corresponding bell or socket, 
and to hold the lead in place. As the bead is the top of 
the casting, it is not infrequently defective, in which 
case—if the pipe is otherwise satisfactory—the end of 
the pipe may be cut off, a rectangular groove cut around 
it, anda wrought iron ring bead or collar shrunk on. This 
groove is not always specified. Such short pipes, how- 
ever, make the pipe-laying somewhat awkward, as the 
exact length of the pipe is uncertain, and the use of short 
lengths also increases the number of lead joints. 

Very little variation is allowed in the inside diameter 
of the bell, as the diameter over the bead on the spigot of 
the next pipe is usually only fin. less than that of the bell. 
The diameter of the bell may, however, be }in. in excess 
of the standard, as the beads are apt to be of full 
dimensions. The “joint room,” or space for the lead 
ring in the bell, varies from }in. on small pipe to }in. on 
large pipe. This space must be large und well formed, 
as itis intended that the bead should wedge the Jead 
firmly in place and prevent it from being forced out when 
the main is under pressure. The inspector strikes the 
pipe at various places with a two-pound sharp-pointed steel 
hammer, especially at points where sand holes, blow holes, 
cinder pockets, or other defects are suspected. The 
spigot end, being the top, is specially tested in this way. 
The inspector marks all the pipes and enters a record 
of them, rejecting those whose defects make them unfit 
for use, and which have to be broken up for scrap. He 
can inspect thirty or forty large pipes as a good morning’s 
work, the rigidity of the inspection depending in part 
upon the requirements of the specifications and the 
pressure to be carried. Besides the defects already noted, 
the principal defects to be looked for may be enumerated 
as follows :— 

(1) Improper dimensions.—These may be due to 
inaccurate measurements of patterns, or to the inaccurate 
setting of the striker boards for the cores, but these defects 
are usually detected during the inspection of the first or 
‘“‘ weigh” pipe, and are rarely met with after the work has 
been fairly started on a particular order. In large pipes 
the diameter may sometimes be below the standard on 
account of exceptionally high shrinkage. 

(2) Scabs.—These are lumps or patches of superfluous 
metal, due to the washing away of a part of the mould 
or core, and the filling of the hollow space with iron. 
They are of little importance in themselves, but indicate 
that the pipe may contain ‘‘sand holes” where the sand 
washed away the mould has lodged, and taken the place 
of solid iron. 

(3) Cold shuts.—Places where part of the metal has 
cooled or chilled before the adjacent metal has flowed 
over it, forming a seam in the casting. 

(4) Sand holes.—Pockets formed by sand washed from 
the surface of the mould, or fallen in when the runner 
was made, the sand being embedded in the iron. In 
the former case, scales may indicate the presence of 
sand holes elsewhere ; but in the latter case there may 
be no indication of their presence. 

(5) Blow holes.—Spots of spongy iron, due to froth 
and slag in the iron when poured. 

(6) Checking or shrinkage cracks.—These are found 
usually in the top of the casting, and are due to cold- 
shortness of the iron. 

(7) Gate shrinks.—These are hollows or cavities 
leading from the gates into the body of the pipe. They 
may be due to core strains, or to shrinkage of the 
metal after the gates have “set.” To prevent this 
the gates are sometimes—though rarely—stirred with a 
poker for about a minute after pouring, so as to prevent 
the metal from solidifying prematurely at this place. 

(8) Core cut, mould cut, or socket cut.—These are 
places in the core, mould, or socket, where the sand has 
been cut away by the flow of iron, or where the iron has 
penetrated into the sand, leaving the sand partly in sight. 
A socket-cut is liable to be a serious defect. 

(9) Core cracks.—These are places where the core has 
long cracks, forming seams or ridges along the surface of 
the pipe. They may be due to faulty manufacture, or to 
a partial burning of the hay rope in an overheated core 
oven. 

(10) Core swells or stravns.—These are spiral grooves 
due to the core giving under pressure, the grooves indicat- 
ing the twists of the oa rope of the core. 

(11) Crushed cores. or moulds.—These defects are 
similar to the core swells, the core or mould becoming 
slightly distorted under the pressure or heat of the metal. 
If the core swells, or the crushing occur after the iron at 
the top of the pipe has set or became solidified, the molten 
iron, following the movement of the core or mould, will 
cause blow-holes or cavities to occur in the casting. 

(12) Facing washed.—The blacking or facing of the 
mould or core is sometimes cut or peeled from the sand, 
leaving a rough surface—if the sand does not wash—and 
sometimes forming flakes of scale on the pipe. 

Inaccuracy in weight is detected by weighing each pipe, 
and the quality of the iron is tested by breaking bars cast 
from the ladle in a testing machine, as described farther 
on. After the inspection has been completed, the pipes 
are brushed clean, and then run horizontally into heating 
ovens and heated to a temperature of about 500 deg. Fah. 
This prepares them for being dipped in a tank of tar or 
other preservative coating. Usually the smoke and 
products of combustion from the coal furnaces of the 
ovens have access to the heating chamber, and tend to 
form a deposit on the pipe which may prevent the proper 
adhesion of the coating, and it is much better to have the 
chamber isolated from the flues, or else to clean off the 
deposit. The oven must be so arranged as to heat the 
pipe uniformly, which may be done by having a number 
of holes in the bottom of the oven opening into the furnace 
flue beneath. Without this precaution, one end of the 
pipe may be too hot, and so burn the coating and make 
it brittle or even destroy it; while the other end may be 
too cool, so that the coating will not harden upon it, and 
will run in warm weather. The pipe itself may also be 


injured by overheating. The pipe should be left in the 
oven for a certain length of time, which is usually deter- 
mined arbitrarily by the man in charge, who has a good 
idea of the time required to bring pipes of different sizes 
to the necessary temperature. This is “rule-of-thumb” 
practice, but thermometers or pyrometers are very litile 
used. Pipes of 48in. and 60in. diameter are left in about 
twenty minutes. In general the pipes are probably over 
rather than under the specified temperature of 300 deg., 
especially such pipes as are left in the oven at dinner 
time. Such pipes may set fire to the bath when dipped. 
At some foundries it is considered that the pipe should 
be of such temperature that when withdrawn from the 
bath the tar will ‘fry ”’ on the surface. 

When the pipe is taken from the oven it should be 
cleaned of all rust, scale, and dirt by wire brushes. A 
crane then picks it up and dips it horizontally in the bath 
or tank of preservative coating, in which it should remain 
for at least five minutes—some specifications require ten 
minutes. Sometimes the coating will form lines or ridges, 
and in the total length of a water main the aggregate 
effect of these in resistance to the flow of water may 
produce a material deficiency in the capacity of the main. 
It has been suggested that, in order to ensure smoothness 
of surface, the pipe should be re-dipped—cold—in a bath 
of hot pitch to smooth out any irregularities in the first 
coating. The Metropolitan Waterworks, of Boston, apply 
a varnish coating after the regular dip. The Cincinnati 
specifications require the pipe to be dipped twice, remaining 
in ten minutes at first, then drained, and quickly dipped 
again. The pipe is suspended over the tank for a little 
while to drain, or it may be laid on skids over an apron 
for this purpose, the inside being lightly swept out with a 
hoe having a blade with its edge of a radius smaller than 
that of the pipe. The surplus tar may be removed by 
brushes or by swabbing with mops. The former is 
preferable, as mops are liable to leave strings and threads 
sticking in the coating. 

When the pipes are dry they are taken to the hydraulic 
proving press. Each pipe in turn is placed horizontally 
on a bed-plate between the two heads of the press, and 
fitted with hemp gaskets. The movable head is then 
advanced by hydraulic pressure until the pipe is firmly 
gripped, making water-tight joints between the heads 
of the press and the ends of the pipe. Water is then 
pumped in through the fixed head, the air escaping 
through a vent in the head. When the pipe is full, the 
vent is closed and the test pressure of 300 lb. per square 
inch—sometimes only 200 lb.—is turned on from an 
accumulator. This arrangement requires the use of only 
a small amount of high-pressure water. While the pipe 
is under pressure the inspector raps it sharply at various 
points with a light iron or wooden hammer, usually 
weighing about 1} 1b. to 61b., in order to develop any 
incipient crack or defect. Occasionally a pipe will burst 
under pressure, but usually the defects are small leaks 
due to blow-holes, sand pockets, or cracks, the leakage 
being sometimes very slow and sometimes in jets. The 
slightest leak is cause for instant rejection of the pipe, 
which is then broken up and its fate duly recorded. For 
a 48in. pipe with metal 1-15in. thick, under a pressure of 
300 Ib. per square inch, the tensile strength would be 
about 6260. This would give a factor of safety of nearly 
three, ordinary iron having a tensile strength of at least 
16,000 to 18,000 Ib. 


The pipe is finally weighed under the inspector's super- 
vision, and the specifications usually set a minimum and 
maximum variation from the standard weight specified. 
If the pipe is accepted, the actual weight is marked upon 
it in large figures with white paint, together with the date 
and the inspector’s initials. The number and weight of 
every pipe accepted and rejected are recorded by the 
inspector. This, of course, excepts the weight of pipes 
which have been rejected before this final stage is reached, 
and which have therefore already been recorded. The 
accepted pipes are then sent to the storage yard or 
delivered direct to the railway cars. 

It has been estimated that on an average 33 per cent. 
of the pipe made for waterworks mains will be condemned 
and rejected by the purchaser’s inspector, but the writer 
doubts if any such percentage of rejection is usual at the 
best pipe foundries. The percentage of loss varies from 
day to day, depending upon various circumstances and 
conditions. Sometimes the mixture of iron is not exactly 
right, or the condition of the moulding sand may be un- 
satisfactory, its condition varying with the weather and 
requiring different handling. A considerable proportion 
of the rejected pipes are available for culverts under 
country roads or through railway embankments. 

The preservative composition is usually of tar, although 
asphalt mixtures are sometimes used. Distilled tar is 
sometimes specified, but it is difficult to get this kind of 
tar—from which the naphtha has been removed by 
distillation—and it then becomes necessary to use what 
can be purchased in the market. If distilled tar should 
be extensively specified by engineers, pipe works might 
erect their own plants for distilling the crude tar product 
obtained from the gasworks. This crude tar, however, 
is thought by some to be good enough, with the lighter 
products of distillation simply driven off by heating the 
tar in the dipping tank, while the heat of the pipe distils 
it further into a compound which is solid at atmospheric 
temperatures. This distillation is indicated by the dense 
fumes given off when the hot pipe is dipped. In fact, 
the specifications for the city of Portland provided that 
the coating, after the removal of the pipe from the tank, 
‘“‘ must fume freely,” and set perfectly hard in one hour 
after the removal. A similar requirement is: embodied 
in the Rochester specifications quoted further on. Thin 


pipes should be hotter than thick ones, as they lose’ their 
heat quicker, so that with the same initial temperature 
the distillation will be less complete. Fresh tar should 
be added regularly—requiring hotter pipes than the old 
tar—and the tank should be entirely emptied at intervals. 
The temperature of fresh tar in the bath is usually about 
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220 deg. Fah., but will rise to 350 deg. after some of 
the lighter constituents have been driven off. 

This process is commonly referred to as the Angus 
Smith preservative process, but under the original 
specifications of Dr. Angus Smith the bath of pitch was 
to be heated to about 800 deg. Fah., and the cold pipe 
immersed therein long enough to attain this temperature. 
This is near the boiling point, so that care must be taken 
that the bath does not boil over. Unless the bath does 
boil, however, there is likely to be air entrained in the 
pitch, which may get between the coating and the iron, 
forming blisters, and causing the coating to crack or flake 
off and leave the iron exposed. A cold pipe would have 
to be left in the bath at least half an hour to attain the 
temperature of the latter, and this plan is now never 
followed, the pipe being invariably heated before the 
dipping. The time of immersion varies at different 
foundries, as already noted, and also with the size of pipe, 
being as long as ten minutes for large pipe, while at some 
works the pipe is taken outas soon as it is dipped. With 
short immersions, however, there is not time for the air 
that follows or accompanies the pipe to be expelled, so 
that air bubbles may be left under the coating to form 
blisters. For good results, an immersion of at least five 
minutes should be required. The city of Boston specifies 
five minutes for its water pipe; Cincinnati requires ten, 
and Rochester twenty minutes. Very hot pipes some- 
times set fire to the composition in the tank, in which 
case the flames are smothered by sheet iron covers 
thrown over the tank. 

Creosote oil or dead oil of coal tar is sometimes added, 
usually in the proportion of one barrel of creosote to 
seven barrels of tar. This serves to thin the bath when 
it gets too thick—which will not occur, however, if fresh 
tar is added often enough—and will increase the percent- 
age of heavy oils in the bath. Linseed oil was formerly 
used quite generally as an addition to the tar, and is still 
sometimes specified, but it has almost dropped out of use 
for several years. In fact, it is said that even when 
specified it is rarely used. It cannot well be used with 
crude tar, which is the kind now generally employed, and 
one reason for its disuse is that the heat of the pipe when 
removed from the bath will quickly dry out the oil and 
leave only the tar. Asphalt compositions have been used 
to a limited extent on cast iron pipe. The Metropolitan 
Waterworks, of Boston, have used a number of asphalt 
varnishes painted over the tar coating for the purpose of 
obtaining additional protection against the formation of 
tubercles. It is applied rather thin in order to give a 
smooth surface. This varnish is applied by the employés 
of the waterworks when the pipes are delivered from the 
railway cars. Paraffine varnish, imported from Holland, 
and vulcanite, have been used for this same purpose, both 
being coal tar products, applied with brushes. 


THE MOND GAS BILL. 
No. IL. 

ProrEssoR Dewar said that Mond gas containing less 
carbonic oxide was more suitable for distribution than any 
other type of producer gas; he anticipated that if used for 
lighting purposes there would be a deposit on the mantles 
which would reduce the light, but when pressed as to what 
this deposit was likely to be, suggested a combination of iron 
with carbonic oxide, forming a compound gas, which when 
burnt might deposit iron on the mantle, but considered that 
Mond gas, owing to its low flame temperature, would be most 
unsuitable for use as an illuminant with any mantle. This 
witness considered it made little difference whether a gas 
were diluted with nitrogen or carbonic oxide, the only difference 
in the flame temperature being that due to the difference in 
the specific heats of the two gases, and that as the gas con- 
tained twice as much carbonic acid as other producer gases, it 
was the least suitable for enrichment as an illuminant. He 
considered there was no risk of the formation in the pipes of an 
explosive mixture of gas and air, seeing that there will always 
be pressure maintained in the mains, but Lord Kelvin, who 
preceded him, considered that osmosis was not impossible, 
in spite of the surplus pressure in the pipes. Professor 
Dewar pointed out that the maximum explosive pressure 
with Mond gas was only from 5 to 6 atmospheres, while that 
of coal gas was from 15 to 16; he regarded the suggestion 
that the gas would “layer” in the pipes, the heavier gases 
falling to the bottom, as absurd ; but, as a matter of fact, we 
understand such action is by no means unknown in ordinary 
gas mains. He stated that the delivery of gas through pipes 
was proportional to the square root of the pressure, so that 
with a pressure thirty-two times as great as that employed in 
an ordinary gasworks, the delivery through the mains would 
be nearly six times as rapid. 

Mr. Harry Jones, manager of the Commercial Gas Com- 
pany, stated that he had examined the estimates of the 
promoters, and considered the allowance they had made for 
distribution expenses, namely, 0-28d., was reasonable, seeing 
is was anticipated that the consumption of Mond gas per 
customer would be four hundred times greater than that 
obtained by ordinary gas undertakings. He considered that 
loss by leakage was due chiefly to small consumers, and if the 
promoters were compelled to deliver even at 4d. to small con- 
sumers it would be ruinous to this scheme, while the larger 
manufacturers could make the gas so much more cheaply 
on their own premises that they could not afford to buy it at 
the prices proposed. He said that the cost of enriching the 
gas for illuminating purposes with petroleum at 5d. per 
gallon was too great to make it profitable, and the price of 
benzol varied too rapidly from day to day to make it worth 
consideration as an enricher. No gasholders would be 
required for Mond gas, because the manufacture could be 
stopped or started at such short notice. He said three 
millions of gas were sold per mile of main in West 
Bromwich, whereas the promoters of the Bill expected to sell 
three hundred millions per mile, and that Dr. Mond expected 
to _ 1000 consumers as against 51,000 in an ordinary gas- 
works. 

Professor Threlfall stated that the cheapest price charged 
for power in Switzerland was 30f. per horse-power per 
annum, and that to obtain a horse-power in England from 
a steam engine required an expenditure of at least £5 per 
annum. 

Sir Alfred Hickman stated that at his own steel works 
he had found gas furnaces four times as economical as coal- 


fired furnaces. This we can perfectly well understand, as 
the consumption of a regenerative furnace would certainly 
be half that of an ordinary coal-fired furnace, while the cost 
per ton of the small fuel used in the former would be half 
that required for the latter. He thought the scheme would 
be very advantageous to the district, and expected to use the 
gas himself, but when pressed stated that he did not expect 
to use it for brick burning, and did not know any brickworks 
in the district which were using gas, and that he was putting 
down a gas engine to use the waste gases from his blast fur- 
naces, and if successful would have sufficient gas left over to 
fire the whole of his boilers. 

Mr. R. Armitage, of the Farnley Ironworks, said he had 
put up a small experimental Mond plant for brick burning, 
and was now spending £30,000 on a complete plant. 

Mr. Sclater, of the Northwich Electric Supply Company, 
said they had been taking gas from Messrs. Mond’s works 
for more than three years through a 12in. main three- 
quarters of a mile long, were paying 2d. per 1000 cubic feet, 
and found the gas perfectly suitable for driving gas engines. 
We may, however, point out that as Messrs. Brunner Mond’s 
business is primarily the manufacture of sulphate of 
ammonia, the gas being, as it were, a residuary product, it 
might well pay Messrs. Mond to sell gas for which they had 
no immediate use at a low price. 

Mr. George Hatton, of Earl Dudley’s Works, considered 
the gas an ideal one for steel and iron works generally; we 
understand, however, that at these works, where the Casson- 
Dormoy gas-puddling furnaces were installed many years 
ago, their use has been discontinued in favour of the old- 
fashioned coal-fired puddling furnaces. 

Mr. Edmund Howl, engineer to the Mines Drainage Com- 
mission, stated that he was instrumental in getting the Bill 
for the company, which was then erecting works for the 
supply of electricity in the Black Country over practically 
the same area now proposed for the Mond Gas Bill, and had 
intended to take from the company the electric current at a 
price which would work out at 1d. per unit if used for twelve 
hours, and in some cases he could have afforded to pay for 
small surface drainage purposes as much as 14d. per unit. 
He admitted that the Mines Drainage Commissioners during 
their twenty years’ experience had not found their expecta- 
tions always realised. He gave a list of traders in his dis- 
trict who he considered would be likely to take the gas, the 
total number being 4625. He had prepared a map of the 
district upon which were marked the positions of collieries, 
ironworks, manufactories, brick works, and other miscel- 
laneous trades which, he anticipated, would take Mond gas. 
The number of works marked on this map, according to our 
counting, came to rather more than 700, and when pressed as 
to certain works in the Handsworth district, he was unable to 
identify them, or say what probability there was of their using 
the gas. Witnesses subsequently called for Handsworth 
showed that the works marked in this particular neighbour- 
hood were too small to come under the classification of those 
desired by the company, and Mr. Howl admitted that the 
map was prepared from an old Ordnance Survey, and that 
some of the works might now have been abandoned, whilst 
the list of firms had been taken from the directory. He 
reckoned upon having twenty semi-portable pumping plants 
which he could move about from one pit to another, taking 
gas from the nearest main, which plants he estimated would 
consume a total of about 1000 horse-power. The scheme for 
transmitting power for hydraulic pressure, proposed by him 
some time ago, had been abandoned owing to the difficulty 
of getting the water to travel underground to the pumps, 
hence his desire for semi-portable plants, which he could 
move about from one pit to another. This closed the case 
for the promoters. 

The first witness called on the other side was Mr. Charles 
Hunt, manager of the Birmingham Gasworks, whose most 
important evidence was that the cost of distribution of gas 
in America under pressures of 101b. to 201b. per square inch 
was from 4d. to 1d. He considered Duff's apparatus, which 
recovered ammonia in the same way as Mond’s process, was 
a cheaper plant, but was not able to produce any evidence on 
this point, having formed his opinion from an inspection of 
the two plants. We understand that the Duff patents are 
now controlled by Dr. Mond. He stated that the Birming- 
ham gas undertaking had about 618 miles of mains and 
70,000 consumers, which would have to be compared with 
83 miles of main, which it was anticipated by the promoters 
would suffice to supply the 1000 customers they expected to 
obtain, and that these conditions would naturally affect the 
cost of distribution, particularly as the deliveryof the lighting 
gas was at its maximum for only four hours during every 24, 
and that each customer took from 70,000 to 80,000 of 
illuminating gas per annum, whereas Mr. Mond expected 
that each consumer of his gas would take 25,000,000 of cubic 
feet. He stated that the leakage of Birmingham gas was 
6 per cent., and was asked whether it was not a fact that 
losses by leakage as low as 1 or 2 per cent. had not been 
obtained? This he admitted, but stated that one could not 
always rely on such figures, as he had known cases where it 
was shown that more gas had been sold than had been made 
in the works. He did not know if the leakage at Rowley 
Regis was 1 per cent., but he knew that it was as much as 
17 at Brierley Hill. He put the cost of gas works at roughly 
£30 per consumer for illuminating gas, whereas Mr. Mond 
expected to spend £1000 per consumer. He stated that there 
were in Birmingham 3804 gas engines, most of these being of 
5 to 6 horse-power, which would not be supplied by the Mond 
Company, being excluded under their undertaking not to 
supply any one taking less than 1,000,000 cubic feet per 
annum. He was perfectly aware that Dowson gas could be 
produced at from 2d. to 3d. per 1000 cubic feet. 

The Town Clerk of Birmingham gave the history of the 
attempt to distribute compressed air in Birmingham. We 
may say that this plant was of a very elaborate character, a 
large battery of gas producers being put down to fire the sec- 
tional boilers which drove triple-expansion condensin 
engines. Owing to the impossibility of keeping the souel 
main properly tight, and the limited number of consumers 
which could be obtained for the power, although the existing 
steam engines could be coupled direct to the air mains, 
which delivered the air at a pressure of 45 1b. per square 
inch, this scheme was a failure. We understand that the 
actual expenditure in fuel per horse-power given out by the 
engines at the end of the main worked out at something 
like 16 lb. of coal per indicated horse-power hour. 

Mr. Dugald Clark, who gave an account of his experience of 
gas engines, considered that Mond gas was not so suitable 
for driving gas engines as ordinary illuminating gas, because 
there was less margin for contingencies with any producer gas 
than with the rich gases supplied for lighting, which would 
form with air an explosive mixture in all proportions between 
44 and 12 to 1 of gas, whereas engines working with Mond gas 


and other producer gases required much nicer adjustment 
and it was then much more difficult for any inexperienced 
attendant to look after the engine. He stated that engines 
aggregating 40,000 horse-power were now working with 
Dowson gas, which he considered was rather richer than 
Mond gas, and that there was no difficulty in obtaining 
Dowson gas for use in a gas engine of anything over 10) 
horse-power at 2d. per 1000 cubic feet, including labour 
water, and all expenses, At Messrs. Kynoch’s they had 
altogether over 400 horse-power of such gas engines working 
under his supervision at the time he was their directing 
engineer. A consumer making his own gas from anthracite 
costing 15s. per ton could produce for 19s. as much power ag 
would cost him 33s. were he to buy Mond gas at 24d, 
and the first cost of a Dowson gas oo for a 100 horse. 
power engine was about £300. He had been consulting 
engineer to the Patent Shaft and Axletree Company, 
which was using 2000 tons of fuel per week, a large part 
of which it made into Siemens gas for the use of 
its steel furnaces. Mond gas was not suitable for 
welding boiler flues or other work of that nature, as its 
flame temperature was only 1100 deg. Cent, whereas that of 
water gas was 2060 deg. Cent. He considered that all the 
patents scheduled in the agreement with Dr. Mond were 
unimportant improvementsin matters of detail, andin no sense 
essential for the production of Mond gas. It would seem that 
Dr. Mond’s important patents are Nos. 3923 of 1883 and 8973 
of 1885. The promoters themselves admitted that Mond gas 
had been made for twenty years. He admitted that Mond 
gas would come cheaper than ordinary illuminating gas for 
use in & gas engine, and estimated the cost of Mond gas at 
4d. per thousand at 1s. 3d. as against 1s. 104d. net when 
using Birmingham gas, and stated that a gas engine of 450 
horse-power would certainly be more costly to run than a 
good steam engine. He considered that for engines under 
20 horse-power illuminating gas at 2s. per thousand was the 
most economical method of obtaining power; over 20 horse- 
power and under 100 horse-power he would propose to use 
Dowson gas, but that for engines over 100 horse-power a 
good condensing steam engine was the cheapest, as it could 
be run at a cost of 14d. to 2d. per indicated horse-power, to 
include every possible expense. He considered the most 
suitable gas for gas engines was one having a calorific power 
of 500 to 600 B.T.U. per cubic foot, as with such gas the 
regulation was much easier, and there was less risk of 
pre-ignition than when employing producer gases of about 
150 B.T.U, 


A REMARKABLE MOTOR WAGON. 


WE present herewith some illustrations of a motor wagon 
of considerable novelty which has been invented in Germany 
and tested severely by Mr. C. T. Crowden, of Leamington, 
with successful results. The salient feature of its design is 
the means provided by which the vehicle can overcome 
obstacles on the road without transmitting the jolts to the 
body of the vehicle. It is an ingenious attempt to provide a 
means to secure ease of running whatever the nature of the 
road surface may be. It may be said that the wagon carries its 
own endless tramway track along with it. Of the accom- 
panying illustrations Figs. 1, 2, and 3 represent a sectional 
elevation, plan, and end view of the vehicle; Figs. 4 and 5, 
the steering gear; and Figs. 6 and 7, sectional views of the 
road rail ring, driving wheel, and guide roller. The vehicle 
resembles somewhat an ordinary tramcar. The wheels and 
axles are mounted on springs and fitted with horn plates, 
but instead of running on the road the wheels run inside 
large iron rings, which virtually form road wheels. Inside 
each road ring is secured a circular rail of light section in 
which the main wheels are constructed to run—see Figs. 6 
and 7. The axles on which the wheels are secured are 
driven by an oil motor and gearing, clearly shown in Figs. 
1 and 2. 

Both pairs of axles are driven so that the tractor drives 
with all four wheels through the road rings—without racks 
and pinions or cogs—and it is spring-mounted without any 
of the difficulties hitherto experienced with traction engines. 
The road rail rings are pres. in the following manner :— 
Across the centre of each are two guide rollers—Figs. 1, 2, 
and 7—about 10in. diameter, of a similar section to the 
driving wheels. These rollers are carried on a suitable 
frame on the body of the car and pivoted over the centre of 
each axle and road ring. The rollers are extended by two 
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strong spiral springs concealed in the roller frame. When 
the wagon is in motion, if one or any of the road rail rings 
comes in contact with an obstacle, instead of being lifted 
suddenly and almost vertically over it, as would be the case 
with an ordinary wheel, the revolution of the road ring is 
slightly arrested whilst the car is still moving onward, and 
the resistance is taken by the guide rollers and spiral springs 
until the power of the springs acting on the ring lifts it 
over the obstacle gently. This action can be said to re- 
semble that of the pneumatic tire, in which case the air is 
compressed in meeting an obstacle and expands behind it. 
The road ring does its work in much the same way. The 
body of the motor wagon is in two parts, pivoted between 
the two axles by a longitudinal bolt, allowing a lateral 
motion to take place, and each half of the body is provided 
with one pair of wheels and a driving platform, thus the 
weight is evenly distributed over the four driving wheels 
when travelling over unequal ground, and the wagon being 
double-ended it can be controlled from either platform and 
driven in either direction without any necessity for turning 
round. 

The steering arrangements are ingenious and novel. The 
frames carrying the guide rollers, as already explained, are 
pivoted over the centre of the road rings so that by operating 
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a lever from either platform the whole four road rings are 
steered to the right or left, or round corners. The advantages 
claimed for this system are :—That the four wheels being all 
driven, the weight of the whole load is used for adhesive 
purposes ; in passing over bad roads the wagon, instead of 
tearing them up, leaves a smooth track; the vehicle is spring- 
mounted, and it is double-ended and drives either way; the 
cost is only about half that of a traction engine; any kind 
of motor may be used, and no differential or compensating 
gear is required. 

A tractor was placed at Mr. Crowden’s disposal by the 
inventor for testing purposes at Hoostell, Westphalia. The 
tractor resembled an ordinary tramcar, 25ft. in length, 7ft. 
in width, and 9ft. in height. It was fitted with a 20 brake 
horse-power Capitaine oil engine, constructed by the 
Leipziger Dampfmaschinen-und-Motoren-Fabrik, Leipsic. 
The axle wheels were 2ft. 2in. diameter, and the road rail 
rings 7ft. 6in., by 64in. wide. The guide rollers, extended by 
the springs to keep the road rings in position, were about 
10in. diameter. There were two driving gears with friction 
clutches so that the oil motor could be kept always running. 
The low speed gave 2°5 miles, and the second 4°9 miles per 
hour, motion being conveyed to each axle by means of a 
driving chain, and there being a lever on each platform to 
operate the clutches, to interchange gears, and to act upon 
the four road rings for steering purposes, The tractor was 
provided with water tanks, condensers, and oil tanks for 
running a day with one oil-tank supply. The total weight 
in working order was about 6 tons. For the first experiment 
blocks of wood 4in. high were placed at intervals, and the 
vehicle ran over them at the high speed with perfect ease, 
the engine running light with very little vibration, and the 
governor cutting out every six revolutions. The road surface 
was wet macadam. For the second experiment, thirteen 
brick trucks, 19ft. 5in. long, 6ft. 4in. wide, 4ft. Sin. high; 
hind wheels 3f{t. 9in.. diameter, front wheels 3ft.6in. diameter, 
were hauled. Each truck carried 1000 bricks; the weight of 
bricks was 42:9 tons and trucks 13 tons, total 55:9 tons. 
The road was soft macadam. The engine drew this load 
with the slow speed, developing about one-third of its full 
power, or 6°3 horse-power, and blocks of wood were 
thrown in front of it, and also in front of individual trucks, 
with the result that the truck wheels were skidded and 
ploughed up the surface of the road, without, however, 
stopping the progress of the train, the tractor passing easily 
over the obstacles. The high speed was also applied during 
this test with satisfactory results. The last two trucks then 
had their hind wheels skidded by means of screw brakes, and 
the engine developed full power. In no instance, we are 
informed, did the driving wheels of tractor skid in the road 
rail rings, nor did the latter skid on the wet macadam. In 
the third experiment the motor wagon was run a distance of 
about four miles out and four miles back, sometimes on the fast 
and sometimes on the slow speed. The tractor was taken off 
the trucks and manceuvred over some soft sandy soil, into 
which the wheels sank Yin., with the result that the chain 
and chain-driving wheels were in the ground. The tractor 
pulled itself out of this without the wheels slipping in the 
road rings. The petroleum consumed with a full load is 
1? gallons per hour, or ‘7 pints per brake horse-power per 
hour. To test the difference in the hauling power of the 
tractor with and without the road rail rings, the latter were 
afterwards removed, and the axle wheels put on the road 
itself. The results of these comparative tests are said 
to have been much in favour of the road rail rings, as 
an increase of power of over 60 per cent. was proved by the 
use of them. 


SIX-COUPLED COMPOUND EXPRESS ENGINE, 
MEDITERRANEAN RAILWAY OF ITALY. 


CoMPLETING our description of this engine from page 344, 
we now add with the dimensions some constructional details, 
in which there will be noted certain marked innovations, 
as also a degree of care in the treatment of the metal such 
as is not always now-a-days considered necessary. 

The boiler barrel is formed of one long parallel ring, and 
one conical ring carrying the large steam dome. The edges 
of the fire-box and smoke-box plates are lapped over the 
barrel ends and double riveted—the butted longitudinal 
seams having a quadruple row of rivets. All boiler plates 
are of the finest specially-mild steel, rolled from ingots of 
Martin-Siemens steel, the cast iron for which is obtained from 
best ores free from the least trace of phosphor; the plates 
are subjected to cold, hot, and temper tests, the tensile 
strength being limited between a minimum of 23:3 tons, 
and a maximum of 25:8 tons per square inch, with a 
minimum and maximum elongation of 28 and 30 per cent., 
both in the direction of the rolling as transversely, the 
specimens having a clear length of 8in. and a maximum 
section of 6 square inches. The plates are chamfered, bent, 
fitted together, and drilled—to barely the diameter of the 
rivets—dismounted, annealed, refitted, the holes reamed 
together, and finally riveted up, avoiding in the last operation 
touching the plates with a hammer, or at any time making 
use of punches. After flanging the lin. smoke-box tube 
plate, its edge is turned to about gin. thick. This plate is 
stayed with a plate girder and two gusset stays. 

The rivets are of best rivet iron with hemispherical heads, 
and riveted up externally. In the longitudinal seams they 
are lin. diameter, and for the circumferential seams 2$in. 
diameter, as well, too, as those for the copper fire-box. For 
the smoke-box they are }jin. diameter. They are tried by 
hot and cold tests, the minimum tenacity before fracture 
being 22°1 tons, with a minimum elongation beyond elastic 
limit of 14 per cent., or, after fracture, of 22 per cent. on 
the usual test length. Those used in the girder stays, in the 
stay blocks or lugs, are hand-riveted inside, and caulked 
externally. The back plate of the fire-box shell is stiffened 
with two girder stays of wrought iron secured by angle irons, 
and the broadest of these plates—that nearest the inside 
crown—is tied in to the rear end of the parallel ring by two 
direct stays, while two shorter union rods anchor the 
narrower girder stay to the top back end of the conical ring. 
Over the front water-space there are thirteen bar stays spaced 
zigzag in the copper tube plate. English standards are 
employed for the screw work in the boiler. The crown stay 
bolts have twelve threads to the inch, cut simultaneously in 
the steel and the copper with a long plug tap. The diameter 
over the thread is 1fin., with a swell of Zin. towards the 
hexagonal head of the bolt. Before fitting in the bolt from 
within the fire-box the shoulder of its head is coated with 
white lead, the impression of which makes apparent any 
imperfection of contact between its surface anl the lower 
surface of the crown. The opposite screwed end is simply 
riveted over on the bent roof-sheet of the fire-box shell. 


There are 230 crown stays, jin. diameter, of a soft easy- 
welding steel, having a tenacity of not less than 22:1 tons, 
and not more than 24°5 tons per square inch, with a minimum 
elongation of 26 per cent. 

For the transverse staying of the fire-box shell above the 
fire-box there are two tiers of iron tie bolts—twenty-four in 
all-their forked ends being pinned on either side to a single 
row of T-section curved sole plates riveted immediately below 
the longitudinal lap joint of the roof sheet. Before putting 
in the fire-box and tubes two coats of red lead are applied 
inside and outside the boiler, as is done also with the tender. 
The copper fire-box crown sheet is a separate piece from the 
sides, being riveted thereto with a double row of rivets along 
the top corners. Its thicknesses are: crown, gin. ; sides and 
back, full gin.; tube sheet, 1jin., tapering off to full gin. 
below the brick arch. : 

When any bending is required care is taken to first heat 
the plates over a charcoal fire and to use only wood-faced 
hammers for the work. The copper has an ultimate tensile 
strength of 13-5 tons with a minimum elongation of 40 per 
cent. in all directions. The screwed copper stays have a 
tenacity of 14:1 tons, with a minimum elongation of 32 per 
cent. They are screwed twelve threads to the inch on a 
diameter of lin. at the outside end and }$in. at the 
inside end. 

The tubes, solid drawn from the best puddled iron, 
are ,;in. thick, and 2,,in. outside diameter, enlarged at the 
front end to 2gin. At the other extremity the ends are of 
seamless copper 10in. long, 2in. outside diameter, and ;yin. 
thick. They are subjected, among other tests, to 335 1b. water 
pressure. Their ends are turned over on the tube plates with 
a special hammer, and then expanded with a mandril. 

The grate, as has already been said, is Nikiphoroff’s im- 
proved pattern, the longitudinal bars of which have short 
lateral projections, fish-bone in plan. Seen longitudinally, 
these ribs, fin. long, are half-round underneath, and have 
alternating radii of lin. and 1,,in., intersected in the middle 
by the longitudinal bar, 1gin. deep. These latter bars are 
spaced out laterally at intervals of 2,5,in., and are crossed at 
right angles, every 3gin., by transverse bars of the same 
depth. On the surface the bars and projections have widths 
of from ,;in. to gin., and the air spaces are co-equal. The 
whole grate is cast in eighteen panels—three to the width, 
six to the length—supported upon six rows of longitudinal 
bellied bearers, maintained laterally with lin. tie-rods. The 
third panel from the front is a dropping-grate carried on a 
hind-pivoted frame operated from the left-hand running 
board by an inclined screw, the loose tail-handle of which can 
be locked by a simple drop-latch. 

Steel castings are very generally employed throughout the 
engine. Of such metal, soft annealed, are: the cylinder 
caisson, the motion plates, the bogie cradle, the bracket 
bearings of the expansion links, of the valve spindles, of the 
weigh-bar shaft, of the dropping-grate axial shaft, draw-bar 
pin, of the bogie spring-hangers ; besides the top and end valve 
covers, the buffer-cylinders, and the base of the Wilson safety 
valves. Its tenacity is 24-1 tons to 30°7 tons, with a mini- 
mum elongation of 20 per cent. on a length of 2in. The 
horn-plates are also one-piece steel-castings, the holes in 
which are reamed simultaneously with those of the frame, 
while the bolts therefore are turned toaclose driving fit—as 
is done elsewhere for the cylinder fixing. Harder steel cast- 
ings are employed for the bogie pin and the cradle with a 
fracture resistance of 30°7 tons to 37 tons and elongation of 16 
per cent. Steel castings are likewise employed for the Robert’s 
tender axle-boxes, lubricating below the journal, and for 
the lower half, or reservoir—also Robert’s—of the engine 
axle-boxes, the upper halves being of wrought iron, cemented 
and hardened on their wearing surfaces. 

The cylinders are of very fine-grain cast iron, and the pis- 
tons of iron. All the motion is of Siemens-Martin steel, 
such as the connecting, coupling, excentric, and link-radius 
rods. All rods subject to much stress are channelled I section, 
and nearly every eye has an oil-box fashioned in the piece 
itself, and closed with a small plug. 

Forged from crucible steel are the piston-rods, the one-piece 
crossheads and slides with their decentralised gudgeons, all 
the cotter keys, the guide-bars, and the link blocks or dies. 
The links are of iron cemented and case-hardened to a depth 
of in. Of wrought iron are the weight-bar shaft, the axial 
shaft of the dropping grate, all the brake movement, buffer 
spindles, the draught hooks, side chains, and secondary parts 
of the motion gear. All the working parts are case-hardened. 
The wheel centres, naves, spokes, and rims, are forged one 
piece with the counterweights. The crown of the rim 
is turned simultaneously with the boring of the nave to en- 
sure concentricity. The engine tires are from steel twice 
melted in the crucible before being worked up in the usual 
way as tires. Previous to turning their internal faces they 
are heated moderately. The difference of diameter at the 
inside and outside edge of the tread is one millimetre for 
every metre of diameter. They are subjected to concussion 
tests by means of weights representing one ton nearabouts, 
falling from various heights, giving the equivalent in work 
developed of 3000 kilogrammetres, the blows being repeated 
until fracture occurs. Specimens cut therefrom of 8in. clear 
length are then required to show an ultimate tensile strength 
of 43 tons with minimum elongation of 15 per cent. 

For the tender tires the tests are carried out similarly. 
These tires are of Siemens-Martin steel, likewise secured by 
safety-rings to their forged-iron centres; but here the falling 
weight is only 800 to 900 kilos., dropping from heights 
developing a force of 1500 kilogrammetres, and the specimens 
have to resist a minimum pull of 30-7 tons, with an elonga- 
tion of 22 per cent. 

All the axles are of Siemens-Martin steel, extra mild, 
hardening with difficulty, and having a tensile strength of 
30°7 tons, with 25 per cent. minimum elongation. The 
wheels are forced on the axles under 70 to 85 tons hydraulic 
pressure. Keying is carried out only after the mounting of 
both wheels. The keyways have a depth of one-third in the 
axle to two-thirds in the nave, and until the fitting work is 
complete temporary keys are employed, identical in form 
with the permanent keys which are of beaten steel. Charcoal 
iron is used for the driving and coupling-pins, which are 
cemented and case-hardened to a depth of yin. on their 
wearing surfaces, and pressed into the wheel bosses, with a 
force of 45 tons, and then countersunk riveted. A key is, in 
addition, used to secure the excentric crank-pin in its boss. 
The crosshead slides are lined with bronze. All the engine 
and tender axle-box brasses, the stuffing-boxes, and steam 
valves and their seatings, are of bronze of the following 
alloy: Lake Superior copper 84, Banca tin 15, zinc 1; and 
the slide and piston valves, regulator valve, and handle 
quadrant, the caps and followers for stuffing-boxes, the in- 
ternal thread for the reversing screw, and the guide brackets 
of reversing rod, are alloyed as follows: ‘‘L§” copper 86, 


“B” tin 12, lead 2. White metal of the following composition 
is run into the bearings usually so lined: Tin 78°33, anti- 
mony 12°50, copper 9°17. The packing rings are of; Lead 
76, Banca tin, 14, antimony 10. 

The plate springs are of tungsten steel melted in crucible, 
Their tensile strength on the usual test length is 80 tons per 
square inch, with a minimum elongation of 3 per cent. before 
fracture. The spiral springs—-butting and traction—are of 
crucible cast steel, with a tensile strength of 43 tons before 
tempering, and of 65 tons after tempering, the minimum 
elongation before fracture in each case being respectively 
16 per cent. and 8 per cent. on the usual lengths. After 
bringing the metal toacherry-red under a moderate heat it is 
plunged into oil of 25 deg., and which is kept cool by water 
circulating around the oil-bath. The camber buckle and eye 
are of charcoal iron forged without weld, and having 23:3 
tons tensile resistance, and 18 per cent. minimum elongation 
before fracture. 

Anequalising arrangement, consisting of two bell-cranks, with 
acoupling link between, is provided between each of the spring 
hangers ofthe four forward driving springs. ‘The engine side 
frames, 1,°,in. thick, are of Siemens-Martin steel, bent inwards 
with the utmost care in order to maintain the thickness and 
maximum strength at the contracted portion. The whole 
length of the framing is strongly braced by a very complete 
arrangement of angle irons and horizontal platings. The 
framing plates are limited between a minimum tensile 
strength of 23:3 tons and a maximum of 28 tons, with an 
elongation of 20 per cent. along and across the grain. 

The bogie pivot is a hollow sphere supported in a cup 
bearing of bronze, the outside of which is planed to exactly 
fit within a rectangular box of cast steel; the latter is carried 
upon two transverse iron rods, which couple together the 
four vertical links by which the whole cradle arrangement 
is attached to the “ inside”’ bogie frame, oscillating laterally 
therein between the usual stiffly braced transverse guides. 

The side swing is not limited by gravity alone, as usual, 
but by two side springs. These helical springs, gin. by }3in. 
in section, are slightly conical, and have a resistance of 
15 per cent. They are contained in boxes bolted outside 
the bogie frames, and are traversed by 14in. diameter tension 
rods pinned to the cradle at one end and clasping the 
spring by a sliding cap secured by a nut, lock nut and pin, 
at the other end; the initial tension of the springs is about 
one ton. 

The swing links are 11}in. long between their eyes, which 
are 6in. diameter outside, lined with steel bushes, and secured 
by 24in case-hardened iron pins. Each upper pin is fitted 
with an oil cup, and the lower ones, more difficult of access, 
have oil ducts prolonged upwards level with the bogie side 
frames. 

Oiling of the pivot is effected by a pipe passing through 
the caisson into the hollow pivot, a hole in the bottom of 
which allows the oil to leak out into a groove between the 
two surfaces, and another hole below the bearing provides 
for the clearing out of the joint. A hermetically-tight joint, 
between the flange of the pivot and the collar which covers 
up the neck beneath it, is made by means of a hollow ring 
of rubber lin. diameter held in retaining channels turned 
in the two metal faces. The bogie truck can thus swivel and 
rock freely in all directions within the limits imposed by the 
various stops. 

The boiler fittings are a balanced or double-seated regu- 
lator valve, two balance lever safety valves on the dome, with 
a baffle plate inside, and two Wilson's inaccessible safety 
valves over the fire-box. The springs of this valve are of 
gin. wire coiled into a double cone, and contained within 
brass cases, the lower ends of which have nipples fitting into 
a blind recess on the 2gin. plug valves beneath. Studs on 
the equalising lever above engage the ends of the springs 
through holes in the top of the spring cases. A sheet iron 
case edged with brass covers over the two valves. The 
chimney of sheet steel, with a cast iron base, is provided 
with a chimney damper. A spark-arrester is fitted in the 
smoke-box. 

The cab has a pine roof, and is mounted with a large roof 
lamp. In and about the cab may be noted the following 
fittings :—A treble square-threaded reversing screw, 1,,in.— 
2in. in diameter, with a pitch of 1,,in., working in two 
brackets fixed along the sides of the fire-box shell, the for- 
ward one secured by four and the rearward one by six fin. 
screws. Its handle is riveted to a disc milled with eight 
notches for the locking clutch. A regulator handle pivoted 
low down, and connected upwards to the regulator rod by a 
crank and vertical link; a deflector and air-register to the 
fire-door, and a cranked lever with wooden handle for opening 
the latter; a vertical pull-up handle for the back damper, 
and horizontal pull-rod for the front damper; a Bourdon 
gauge of 2411b., marked at 174°51b.; a tube water-level, 
three test cocks, two Friedmann’s type E re-starting injectors 
of 8mm. and 9 mm., a Nathan-Friedmann, class B, auto- 
matic oiler with separate oil pipes to each cylinder and valve- 
chest ; handles for the purge cocks fitted to both valve-chests 
as well as the cylinders; valves for the Riggenbach rail- 
washer applied beneath the middle wheels, forthe Haag steam 
train-heating apparatus, and for the Westinghouse automatic 
brake with which the engine and tender is fitted, in addition 
to the Henry moderator brake. The Westinghouse on the 
tender is of the rapid-action type. 

The air reservoir under the forward end of the frame is 
tested up to a maximum of 87 1b. pressure. All the brake 
parts are of wrought iron, with a tensile strength of 22:1 tons 
and minimum elongation of 15 per cent. In the right-hand 
corner of the cab is a Hausshiilter speed-indicator and register, 
worked from a stud clipped on the right-hand rear coupling- 
rod. A wooden footboard is supplied for the driver. The 
tender is a rather small one, carried on six wheels. After 
the construction of the engine, a detailed list of the weights 
of every part was furnished by the builders to the railway 
company. 

The engine was designed by the chief locomotive engineer 
of the line, Signor C. Frescot (retired last October), with the 
collaboration of the present engineer-in-chief, G. Bertoldo, 
and aided by the engineers Joseph Cuttica di Caffine and 
Victor Giordana, and being constructed by Gio. Ansaldo and 
Co., of Genova and Sampierdarena with an ulterior view to 
exhibition, the very best quality of work and the highest 
mechanical finish was spent in its production and embellish- 
ment. The painting is of a dark green throughout, with 
brass bands and beadings, the buffer beams alone being 
painted red, and their ends artistically but unobtrusively cast 
in relief, with the initials of the Rete Mediterraneo, and 
ornamented with the petals of a flower. 

The preliminary runs made by the locomotive before its 
despatch to the exhibition proved the design to be very 
satisfactory. 
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Six-coupled Compound Express Engine, Mediterranean 


mensions, 
Alessandro Volta,” Class 3151-3200, 


of Italy Railway, 

Cylinders (2)— 


lft. 9}in. 
2ft. Thin. 
2ft. 2}in. 
H.P 


L.P. 
team port widths .. .. «. ljin, .. 
yalves — 
H.P. (external admission) slide L.P.| lap lyin. .. Ly,in. 
Motion— 
Connecting-rod, length 6ft. 2hin. 
Angle of keying .. «+ ++ +e 5 deg. 
Grate— 
Length (inclined) .. oft. Osin. 
Fire-box— 
Height, front inside 6ft. 4}in 
» back 45 4ft. 
Width, above ,, 4ft. gin. 
slow ,, 8ft. 1gin 
Length ” Sft. 10gin 
Fire-box shell— 
Boiler— 
Conical ring, maximum diameter, inside oft. 2gin. 
» minimun 4ft. Odin 
Parallel ring, diameter, inside... 4ft. 84in. 
Thickness of plates, fire-box shell .. .. .. .. @in. 
Chimney cap from rail. . 18ft. l}in 
Boiler, length.. .. .. 26ft. 10gin 
Tubes (214)— 
Length between tube plates 10ft. 5$in. 
Spacing between centres 2fin. 
Heating surfaces— 
Fire-box 110-4 sq. ft. 
Proportion of fire-box H.8. to tubes H.8. 1 = 11:5 
Frame— 
Width in front, inside .. 2ft. 10gin. 
» behind, ,, 4ft. 
», Of bogie, ,, 3ft. jin. 
Thickness of plates 
1€€18 — 
Driving, diameter... 6ft. jin. 
Jogie, ” 8ft. zjin. 
Tires, widths .. 
Axles— 
Driving journals, diameter and length .. Shin. x 9jin. 
Coupled 99 Thin, x Ofin. 


64in. x 94in. 


Be gle ” ” 
12ft. 103in. 


Centres, coupled wheels 


» bogie trailer to first driver 6ft. 2hin. 
total wheel base .. .. 27ft. 


trailing axle to bogie pivot 22ft. 9}in. 


Engine. 
Weight, empty .. 56 tons 
64-7 tons 
under drivers 44-2 tons 
Maximum tractive effort on rail .. 6-24 tons 
Tractive effort at 38 miles per hour 4-2 tons 
Tender, 
Wheels— 
Diameter .. 


3ft. 112in. 
Journals, diameter and length. . 5}in. x “Jin. 


Wheel base .. .. 10ft. 2in. 
Frame— 
Width, inside .. 6ft. Sin. 
19ft. 9Jin. 
Thickness cf frames .. .. .. gin. 
Tank— 
Length of sides 14ft. 34in. 
Width Sft. 10gin. 
Height ,, 4ft. 5jin. 
Thickness of plates vein. 
Capacity — 
2861 gallons 
3-5 tons 
Weight, empty 16-7 tons 
loaded on 32-9 tons 
Engine and Tender. 
Length .. 54ft. 9hin. 


Weight, working order a 96-7 tons 


NAVAL WAR GAME UNDER COAST-WARFARE 
RULES. 

A coop deal of special apparatus, &c., to adapt it for coast 
warfare has been introduced into the Jane Naval War Game, 
and on Saturday week a big trial game was played at Ports- 
mouth, The opposing forces were as follows :— 


Blue (defenders). 

One fort, mounting six 6in. quick-firers. 

One fort, mounting three old 12in. breech-loaders on disappearing 
mountings. 

Seven coast-service battleships :—Norge, Eidsvold, Herluf Trolle, 
Thor, Harald Has«rfarge, and Tordenskjiold ; speed 15 

Two Noviks ; speed 24 knots. 

Seven submarines, speed 12 knots; fitted with periscopes and all 
the latest improvements. 

One dynamite gun, location unknown to attack. 

One Brennan station, location unknown to attack. 

No mine field permitted. 

Red (attack). 

First-class battleships :—London (flag), Formidable, Mikasa, Vittorio 
E le, B detto Brin, Wittelsbach 

Armoured cruisers :—Asama, Iwate. 

Five destroyers, fitted with booms to attack submarines. 

One observation balloon. 

The accompanying illustrations will give a good idea of the 
battlefield. In theory the defence should have been some- 
thing like impregnable ; in practice it worked out that Red 
annihilated the defence, captured three submarines, and 
destroyed the coaling station with comparatively small loss. 

The Red side were naval officers, Blue being controlled by 
army officers, with a naval officer in command of the coast 
Service squadron, &c. It will be noted that the locale was 
an ideal one for submarine boats; the rules, moreover, were 
very favourable to these craft, as they were assumed able to 
allow for tides, &c., and to steer correctly under water 
for any point. Nor were they exposed to any danger of 
being sunk by gun-fire from the big ships. It might have 
been expected, therefore, that they would have a “ walk over.” 

d began operations by lowering ali picket boats and 
steam pinnaces, which were sent on ahead of the main 
division. The battle began at the Narrow Creek, where the 
Norge and Eidsvold, lying under the shelter of a bank, fired 
on the Asama. The return fire only damaged their funnels, 


but the attack soon availed themselves of the protection of 
the bank, and then, reaching an open space, poured in a fire 
that put the Norge out of action immediately. 


A destroyer 


then ran in and torpedoed both these ships without loss. 
The Tordenskjold, which was astern, promptly retired. The 
Asama and Iwate covered the channel while picket boats 
blew up the wrecked ships. Novik J., trying to prevent this, 
was torpedoed by the picket boats. These and some pinnaces 


along. It rose, however, close to a destroyer and was anni- 
hilated. No. 2 had taken a long run under water, and, 
having well calculated, rose unnoticed on the off-side of the 
Red fleet, torpedoing the Benedetto Brin with its bow tube. 
No. 3 arrived soon afterwards and rose near the London, 
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penetrated the creek, and landed a Maxim on the island, | 


where—unknown to them—the dynamite gun was mounted. 
These boats were captured, or retired hastily, and for a time 
operations ceased in that quarter. 
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Meanwhile the battleships, making for the main creek, 
came under fire of the Gin. fort and the Harald Haarfarge 
and Herluf Trolle, but the ships were speedily disposed of. 
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then sank and discharged a torpedo, which was claimed in a 
wrong direction, so nothing happened. This boat, rising to 
see results, was annihilated by a destroyer. No. 2 escaped 


| destruction and went away north, where it rose unmolested, 


Shkase. 
London 
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shifted the torpedo from its stern to its bow tube, and then 
waited developments. 
No. 4 submarine cruised about for a long time, but finally 


The fort the battleships could not hit, and some slight damage | ran into a mud-bank. No. 7, which lay ready in a creek near 
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Prckets 
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London } 
+ Mkasa 
( torpedoed) 
was sustained from it but eventually they close and des- | the Gin. fort, refused to go out. By the rules of the game, a 
troyed it. when a ship is destroyed its player is out of it. The player ee 
Submarines Nos. 1 and 2 had both made for the point where | of No. 7 was anxious not to be out of it and feared to risk 3 
the fair way is narrow, No. 1 having cruised thereabouts all | the destroyers The casc was a curious one, but may well 
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find a parallel in real war. No. 5 cruised toward the Red 
fleet, but finding the dynamite shell falling turned tail and 
lay observing upon the surface for a long while. Eventually 
this boat was seen by a couple of Red picket boats, which 
managed to come up to it quite unnoticed, and were allowed 
to have captured it. No. 6, ordered out, hesitated to attack 
and lay on the surface unobserved. This boat eventually tor- 
pedoed the Mikasa, but that was later. 

The dynamite gun fired six aérial torpedoes at a very easy 

target, but failed to hit anything. At the end of that time 
it was located and destroyed. So, too, was the 12in. fort. 
Like the Gin. one, it was practically “ rushed” by the ships, 
which burst so many shell about it that it was-not allowed to 
fire. 
This attack, however, gave the Brennan a chance, and the 
Vittorio Emanuele was torpedoed. The balloon managed to 
locate the station about this time, and destroyers put it out 
of action. 

Meanwhile the Asama and Iwate at last got through this 
creek. They and the picket boats accounted for such coast- 
defence ships as were left; they also sank Novik II. They 
then bombarded the town, and captured the coaling station. 
It was just after they began this that the submarine No. 6 
oo the Mikasa, which passed slowly quite close to the 

at. 

The defence now surrendered, giving up No. 6, which had 
run on to the beach in an endeavour to escape a destroyer. 
No. 2 submarine was still at large; but as the fleet went and 
lay off the town with nets out and picket boats all round, it 
was unable to accomplish anything; and later on, being 
baseless and short of fuel, it surrendered. The game was of an 
interesting and instructive nature, not only as regards the 
relative failure of the submarines, but also on account of the 
fine handling of the Red fleet. All through this side exhibited 
fine resource. That a sing!e picket boat should have sunk 
two of the defending battleships and captured a submarine 
may seem a remarkable achievement even in imagery ; there 
is, however, every reason to suppose that in actual war picket 
boats may well be the prime force in coast operations. Such, 
at any rate, is the opinion of many naval officers, and the 
amount of work done by these boats in Saturday's battle 
caused no surprise or unfavourable comment. It was, indeed, 
regarded as a mark of realism. The ease with which the 
forts were disabled may provoke comment. It can only be 
said that they were under very favourable rules, identical 
with those used by the United States Coast Artillery. Only 
ome gun was actually hit, and this was pure chance. But 
the fire of the ships was about six times as heavy as that of 
the forts; shrapnel and lyddite alternated. The glacis and 
foreshore were hit continually, and it was umpired that what 
with the smoke and dust, to say nothing of some guns being 
certainly buried, a return fire would have been impossible, 
because nothing could have been seen to aim at. 


UTILISATION OF WATERFALLS IN SWEDEN. 


AN interesting report has just been issued by the Swedish 
Agricultural Department bearing on the subject of the utilisa- 
tion of the numerous waterfalls in the country for the develop- 
ment of motive power. It is pointed out that the national 
coal bill for last year amounted to 64,000,000 crowns, and that 
this sum might be considerably diminished by the employ- 
ment of the natural motive power possessed by the country. 
The utilisable energy of the principal waterfalls in Sweden is 
estimated at from two to four million horse-power, which may 
be taken to represent annually the work of about 12,000,000 
tons of coal—1°7 per cent. of the world’s present production. 
The author of the report lays particular stress upon the in- 
advisability of placing the concessions for catchments in the 
hands of company promoters for exploitation ; they should, on 
the contrary, he thinks, be nationalised, otherwise the cost 
would be as high to those employing them for power purposes 
as that of coal. The installation of turbines in Sweden 
presents many local advantages, not the least being those 
resulting from the purity of the water. Professor Arrhenius, 
the author of the report, gives the following figures as repre- 
senting the average cost of the installation of hydro-electro- 
avnamic p'antin different countries—taking 4000 horse-power 
as a basis :— 


With a fall of 3 m. C00 crowns per nominal horse-power 


” ” ” 400 ,, ” ” ” 


250 ” ” ” 


The cost in Sweden is, however, considerably less; the 
average of four installations varying from 9m. to 28m. fall, 
costing only 184 crowns per nominal horse-power—the rate 
for the Mansbo installation falling as low as 157 crowns. 
When calculating the price of consumption, it must not, how- 
ever, be forgotten that according to local conditions the actual 
cost per unit of work sometimes runs into double or treble the 
cost at the hydraulic installation. 

The average cost per kilowatt hour of seventeen Italian 
stations is :— 


For small installations 9-8 ore per kilowatt hom 


», electric lighting .. 10-5 ” ” 
ore = 1-4d 


According to Professor Arrhenius, however, these prices are 
too high, since the Burgdorf-Thun Electric Railway, Switzer- 
land, hopes to reduce its present price of 6 centimes. He 
calculates that an hydraulic installation would furnish power 
at a distance of 150 kiloms. at a cost of 20 per cent. below the 
price if coal were the agent used. As to utilising electro- 
hydraulic power for railway traction in Sweden, the author is 
of opinion that this would only be practicable if the current 
could be adopted for other purposes along the route at the 
same time. He believes currents at 20,000 volts could be 
sent from 200 to 250 kiloms. from the station. The Lichter- 
felde Railway at present sends acurrent at 12,000 volts from a 
three-phase installation of 900 horse-power a distance of 
120 kiloms. in each direction over a wire 100 mm. square with 
a loss of only 10 per cent. 


Tue difficulty of getting steel from the works in the 
north of Spain for shipbuilding purposes at Cadiz has become so 
pronounced that builders are obliged to purchase all their require- 
ments in this country. Contracts for the greater part of the steel 
required for the new work lately undertaken have already been 
age in the United Kingdom, and doubtless the remainder will 

obtained from the same source, says a consular report. The 
engines and boilers of two of the new steamers now building are 
also being made in this country, and it is expected that the 
machinery for the third will also be bought here, 


THE CARBIDE WORKS AT VERNIER, 
SWITZERLAND. 


Tue works at Vernier are owned by the Société Anonyme 
Suisse de l'Industrie Electro-Chimique Volta, a company 
founded in 1897 with a capital of £80,000, This company 
owns an electrolytic alkali works at Chevrés, in addition to 
the carbide works at Vernier. The power for operating these 


has, of course, affected the output of this works, and it is 
unlikely that at present the furnaces are being utilised to 


| their maximum capacity for carbide production. 


We have been unable to obtain statistics of the output in 
1899 or 1900—or any particulars relating to the present 
cost of power at Chevrés. Under the arrangement which 
existed with the company which formerly controlled the works 
at Vernier, a sum of 36,000f. was to be paid annually for the 


Fig. 1—-POWER STATION AT CHEVRES 


two works is drawn from the central generating station of 
the Geneva municipality at Chevrés. Fig. 1 shows a view of 
this power station—taken from a point below the Stoney 
dam-—by means of which a head of 20ft. is obtained. 
Chevrés is on the Rhone, four miles below Geneva, and the 
enterprising Municipal Council of that city have developed 
18,000 horse-power at this spot, with a capital outlay of only 
£383,900. ‘The greater portion of this power is utilised in 
various industries along the banks of the river Rhone below 
Chevrés. A small portion of the current is, however, trans- 


use of 1200 horse-power during daylight hours. The cost of 
the E.H.P. year under this arrangement was therefore only 
830f., or £1 4s., and the manufacture of carbide could be 
carried on with costs probably as low as anywhere in Europe. 
Since the works have been taken over and extended by the 
Volta Company, the old system of charging for power has 
been altered, and it is probable that the E.H.P hour now 
costs rather more than in the early days when the carbide 
factory acted simply as a day load for the generating station 
at Chevrés. 


Fig 2—CARBIDE WORKS AT VERNIER 


mitted to Geneva by an insulated underground conductor, 
and is sold for power purposes in the numerous small 
industries of the city. The Chevrés power station is the 
only central generating station, perhaps, which distributes 
any considerable portion of its power over long distances by 
insulated underground conductors, and both on this account 
and by reason of its low capital outlay it is worthy of attention 
by central power station engineers in this country. The 1900 
estimate of receipts for the Chevrés generating station shows a 
net revenue equal to 5:78 per cent. on the capital expenditure. 

The carbide works at Vernier, of which Fig. 2 is a general 
view, date back to 1897, when a 2000 horse-power plant was 
erected by the Société Genevoise d’Electricité et de Produits 
Chimiques. The works were taken over by the company 
Le Volta in 1898, and have been increased in capacity 
until they have reached the present limit of 7000 horse- 
power. The power is transmitted from the Chevrés generat- 
ing station by aérial lines in the form of currents at 2500 
and 5000 volts pressure, and these currents are reduced by 
transformers at the works to the yoltage desired for operating 
the furnaces. There are twelve 500 horse-power, and one 
1006 horse-power, carbide furnaces at the Vernier works, 
these being of a type patented by the Volta Company. The 
raw materials used in the manufacture are carefully selected, 
and the carbide produced is said to yield a minimum of 
300 litres acetylene per kilogramme. The fall in the selling 
value of carbide which has been general throughout Europe 


It is a noteworthy ne = the carbide industry that 
it appears to be the only one absolutely dependent on water 
power for commercial success, 


Dvrine the months of April and May, 1899, some 
experiments were tried on the value of acetylene in a small light 
of the sixth order at one of the batteries guarding the entrance of 
the harbour at Genoa, These having proved very satisfactory, 
the Italian Minister of Marine cumgeated that the inventor of the 
apparatus should repeat them on a larger scale at the first-rate 
light of ‘‘La Lanterna,” the principal light of Genoa harbour. 
The test was to be carried out at the inventor's own expense, who 
had to guarantee better illumination than that given by the petro- 
leum burners of the lighthouse, and a constant light without 
smoke or interruption for fifteen hours ata time. The offer was 
accepted. An upparatus with four separate generators was in- 
stalled, and for a period of 1000 hours, or 100 days of ten hours 
each, during October to January of last winter, the lighthouse 
was worked with the new gas without the slightest difficulty. At 
a distance of forty nautical miles from Genoa is the electrical light 
of Tino, and it was observed that while the Tino light could never 
be seen at Genoa, the Genoa acetylene light was visible at Tino. 
It is also stated that the annual cost of maintaining the electrical 
installation at Tino is 26,000f., whereas, from the experience 
gained at Genoa, it could evidently be supplied with acetylene fur 
1209f. per year. Acetylene lights were simultaneously tried in 
the houses at Leghorn and Civita Vecchia, but no report as to 
their behaviour has been published, 
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RAILWAY MATTERS, 


Tun Light Railway Commissioners have submitted to 
the Board of ‘Trade for confirmation under the Act an order made 
by ome for the construction of a light railway in the urban district 
dt Rhondda, Glamorgan. 

Tux Midland Railway Company announces that an 

dditional express service to Ireland will be given by the Stranraer 
: 4 Larne route from June Ist. It is arranged that the train shall 
wtye St. Pancras at 10,30 a.m., and Belfast will be reached at 


10,50 p.m. 

Tux Southern Railway is pushing ahead with the 
branch from Olavarria to Bahia Blanca vid Pringles, which will 
ie four routes to that city from this, the old line vid Azul, the 
pace ia Tandil and Tres Arroyos, the third +i@ Guamini, and 
the fourth v4 Olavarria and Pringles. 


Tysts carried out at the Baldwin Works indicate that 
a flat-sided fire-box jin. thick with lin. stay bolts spaced 4in. on 
entres, which is a fair average for modern fire-box dimensions, 
would rupture at a pressure of 450 lb. after a certain definite 
number of applications of gradually increasing pressures, 


An electric rack railway is now being constructed from 
Fayet St. Gervais, « station two hours by rail from Geneva to 
Chamounix. The line is 124 miles long, and for 2} miles the rack 
will be employed. The line, according to the United States Consul 
at Geneva, is expected to be in working order by June or July 


next. 
Tue Northern of France Railway Company has 
ished a return of passengers conveyed to Paris from foreign 
eee during the Exhibition. From England there came 
206,338, instead of 227,662 in 1889; from Belgium and Holland 
419.438, instead of 299,740 in 1889; from Germany 102,536, 
instead of 56,618 ; and Russia 28,020, instead of 4683 in 1889. 


Tur Japanese railway companies with few exceptions 
have discarded American locomotives in favour of those made in 
Great Britain. Much trouble is said to have been experienced 
with the boilers of the American engines. During 1900 thirty 
locomotives were ordered from this country, an order for twenty- 
four of them, valued at £66,000 having been placed in November. 


A company has been formed for the purpose of con- 
structing a railway from Southend to Burnham and Bradwell-on- 
Sea, with stations at the various small towns ex route. The river 
Crouch, which is about a mile wide, will be crossed by a ferry. 
Another railway from Southend to Wickford, having its terminus 
near to the station of the latter town, is also projected by another 
company. 

A FURTHER mishap to the overhead wire system in 
Liverpool occurred on Wednesday afternoon. A Seaforth and 
Dale-street car was rounding the corner into Moorfields from Tithe- 
barn-street, when the — jumped the wires, and, becoming 
entangled with the network, brought the whole down on the top of 
the car. The broken wires emitted brilliant flames, causing great 
excitement. No one was injured. 


H.M. Coysut at Pernambuco reports that the only 
piece of new railway work in his consular district is the linking of 
the Great Western Railway in that State to the ‘‘ Conde d’Eu” 
Railway in the State of Parahyba, the rails being now laid to 
Itabaiana, and the branch will shortly be completed to Pilar, in 
Parahyba, the terminus of the latter company. The amalgama- 
tion of these two companies, has been determined upon, and will 
shortly be carried out, thus effecting an economy in the general 
management. 

A TELEGRAM from St. Petersburg states that an Imperial 
Ukase has been issued, ordering that the construction shall be 
begun next year, at the expense of the State, of a northern 
railway from St. Petersburg to Viatka, by way of Tikhvine, 
Tcherepovets, Vologda, Bouy, and Galitch, with a branch line from 
Bouy to the station of Danilow, on the Moscow- Yaroslaw-Archangel 
Railway. The carrying out of this enterprise will have the effect 
of connecting St. Petersburg with Vladivostok, as well as with 
Port Arthur, by means of a vast system of railways. 


QuitTE a number of locomotive-testing plants are cropping 
up in the United States. One is to be built by the West Virginia 
University, at Morgantown, and another by the Iowa State College, 
at Ames. The Pennsylvania Railroad has long since authorised 
the installation of a plant at Altoona, Itis now reported that the 
Atchison, Topeka, and Santa Fé has made an appropriation for a 
sen to be established at its Topeka shops, and that one of the 
arger locomotive-building establishments has bought ground upon 
which to build a plant for use in running new engines under steam 
before they are sent out. 


Tue “ New York Central Lines,’’ which include the 
New York Central and Hudson River ; Boston and Albany ; Lake 
Shore and Michigan Southern ; New York, Chicago, and St. Louis ; 
Michigan Central ; Cleveland, Cincinnati ; Chicago and St. Louis ; 
Pittsburgh and Lake Erie ; and Lake Erie and Western railways, 
operate 10,453 miles of railway, and employ 87,200 persons, ‘The 

ross earnings of this system for the year 1900 were £29,173,600. 
These lines carried 103,063,000 tons of freight, 56,790,000 passengers, 
and they paid their employés £10,800,000, their stockholders in 
dividends £2,891,600, and to the city, county, and State authorities 
for taxes £1,125,000. 


Tue Motala Engineering Works, Sweden, have just 
delivered to the State Railways the largest goods engine yet built 
in that country, weighing fully equipped ninety tons, and posses- 
sing some novelties. Thus, although having a single bogie, the 
front pair of wheels serves also as guiding wheel, having in the 
socket a freedom in the longitudinal line of the axle of several 
millimetres, in consequence of which the sockets of the coupling 
rods have been correspondingly arranged. The whole a 
ment is very practical and safe, particularly in curves. he 
engine, which is an eight-wheel coupled, whereby extra power 
is obtained, is besides equipped with every known improvement 
in locomotive building. 


A PARLIAMENTARY paper has been issued embodying 
the proceedings of the Board of Trade under the Light Railways 
Act, and ot the Light Railway Commissioners up to December 
3lst last. On December 31st, 1899, there were 18 orders before 
the Board for consideration. Out of these 13 were confirmed 
during the year under review, while the remaining five were held 
over for various reasons, one of them having since been confirmed. 
Again, out of 40 fresh orders sutaniited by the Light Railway 
Commissioners, 16 were confirmed by the Board of Trade. The 
remaining orders, 24 in number, were still under consideration on 
December 31st last, but of these 10 have since been confirmed. 
The report also refers to six orders, in respect of which the 
Treasury have conditionally agreed to make advances, 


A synpicaTe has been formed in Christiania for the 
construction there of certain underground railways to be worked 
by electricity, which the other day waited upon King Oscar to 
obtain permission to run two tunnels under the Royal Park. His 
Majesty replied that he was greatly interested in the scheme, and 
would do all in his power to facilitate its being carried out. The 
first two lines will connect the central part of the capital with the 
two favourite pleasure resorts and urban residential parts Sandvi- 
ken and Holmenkolley. In the heart of the town the central 
station is to be established, whilst the tunnels will be about 
4° metres below the surface. The distances will be traversed in 
half the time of that now taken by the ordinary trains. The cost 
of the two lines first projected is estimated at about £350,000, 


NOTES AND MEMORANDA. 
Tuk expenditure budget of the French Ministry of 


Commerce is three and a-half million francs heavier than last year’s, 
the increase occurring for the most part under the head of naviga- 
tion and shipbuilding bounties, 


Tue total number of patents that expired during last 
year was 12,889, and the total number of new patents sealed was 
13,170, Thus the number of existing patents was increased during 
the year by 281, as compared with an increase of 2515 in 1899. 


Tue Hamburg-American liner Deutschland arrived at 
Plymouth last week with 1020 passengers, having accomplished the 
passage from New York in 5 days 12 hours 16 minutes. This 
creates a new record for the southern or longer route. Heraverage 
speed throughout the voyage was 23°31 knots. 


A morTor car race from Paris to Bordeaux, a distance 
of about 345 miles, took place on Wednesday. It was won by M. 
Fournier, who drove a 4s horse-power Mors carriage and covered 
the distance in 8 hours 44 minutes, giving an average speed of 
about 394 miles per hour. Only one English car was entered. It 
had a motor capable of developing 70 horse-power and cost £2000. 


In the report of the Comptroller General of Patents, 
Designs, and Trade Marks for the year 1900, it is stated that the 
receipts from patents fees were £204,140, as compared with 
£202,977 in 1899, being an increase of £1163; from designs fees 
£3094, as compared with £3287, a decrease of £193; and from 
— marks fees £10,999, as compared with £11,354, a decrease of 

RecENT experiments with acetylene appear to indicate 
that much of the discomfort attending the combustion of unpuri- 
fied gas, which was formerly ascribed to phosphoretted hydrogen 
almost entirely, is really due in great measure to the presence of 
sulphur compounds other than sulphuretted hydrogen, which 
compounds are not extracted from the gas by materials that are 
competent to remove H,S, 


Tue Cunard Steamship Company, Limited, is making 
their first experiment with the Marconi system of wireless telegraphy 
on the R. M. 8. Lucania, which is to be fitted with the necessary 
ae on ber next voyage from Liverpool, June 15th. The 
Marconi International Marine Communication Company, Limited, 
is establishing stations for the receipt and despatch of messages on 
the Welsh, Irish, and American coasts. 


Tue number of applications for patents by the English 
Patent-office received last year was 23,922, as compared with 
25,800 in 1899, 27,650 in 1898, and 30,952 in 1897. The number of 
applications made by way of “communication from abroad” was 
2167. Of these, 977 came from the United States of America, 601 
from Germany, 206 from France, 48 from Italy, 40 from Austria, 
40 from Switzerland, 37 from Belgium, 29 from India, 23 from 
Norway, and 21 from Canada. 


WE understand that the Council of the Society of Arts 
has awarded the Albert Medal for the present year to the King, 
and that his Majesty has graciously consented to accept the award. 
The grounds of the award are principally the services the King has 
rendered to the Society, and through it to the arts, manufactures, 
and commerce of the country, by acting as its president for thirty- 
eight years; but reference is also made to the active interest he 
has so long taken in international exhibitions. 


AN ordinance, sanctioned by the Czar, has been pro- 
mulgated by the Russian Minister of Marine, decreeing that all 
materials and articles used in the building of ships for the navy 
shall be exclusively of Russian origin and manufacture. Agents 
and representatives of foreign firms are to receive no orders in 
future, and in all contracts for the supply of shipbuilding materials 
it will be stipulated that they shall really be of Russian origin. 
It remains to be seen whether it will be possible to fulfil this 
condition. 


A FURTHER application of the peculiar thermal proper- 
ties of the alloys of nickel and steel is described by M. C. E. 
Guillaume in Comptes Rendus. The secondary compensation error 
of a chronometer, discovered by Dent in 1333, is due to the fact 
that a chronometer adjusted for two fixed temperatures is not 
perfectly adjusted for any other temperature. In the present 
paper it is shown that by the use of a suitable nickel-steel alloy it 
is possible to compensate perfectly the variations of elasticity of 
the spring with a balance of the ordinary form. 


We understand that, with a view to encouraging a 
practical interest in the exhibits, more particularly in connection 
with marine engineering, the directors of the Central Marine 
Engine Works have granted a bonus to those of their foremen who 
choose to avail themselves of the opportunity to visit the 
Exhibition during the Whitsuntide holidays. ‘They have, as a 
further inducement, offered a special prize for the best essay 
descriptive of the visit, and of any labour-saving appliance they 
may observe affecting any department of marine engineering. 


Durie the last year or two Italian and German ship- 
builders have had the bulk of the work given out by the Ottoman 
Government. It would seem that the English yards are now going 
to have a turn. Orders have practically been given for a powerful 
battleship to be built according to designs furnished by Armstrong, 
Mitchell, and Co., and the Sultan’s confirmatory Iradé may be 
expected very shortly, says the Standard correspondent at 
Constantinople. This ship will be the largest in the regenerated 
Turkish navy, over the formation of which no time is being lost. 


Tue first sealed thermometer was made some time 
prior to 1654 by Ferdinand II., Grand Duke of Tuscany ; he filled 
the bulb and part of the tube with alcohol, and then sealed the 
tube by melting the glass tip. There appears to be considerable 
doubt as to who first employed mercury as the thermometric 
liquid ; the Academia del Cimento used such an instrument in 
1657, and they were known in Paris in 1659. Fahrenheit, how- 
ever, appears to have been the first to construct, in 1714, mercury 
thermometers having trustworthy scales, The use of the boiling 

int of water as the upper fixed point was suggested by Carlo 

maldini in 1694. 


A NEW and simple way of using bleaching powder to 
purify acetylene, which obviates all the inconveniences incidental 
to its employment in the manner customary heretofore, has been 
suggested by Messrs. Rossel and Landriset. When the acetylene 
is generated in a carbide-to-water apparatus, the bleaching powder 
—chloride of lime—is put directly into the water of the generator 
in quantities ranging from 5 to 20 grammes per kilogramme of 
calcium carbide decomposed. The gas is afterwards led through 
a vessel of lime-water, which evidently may be part of the product 
of a previous carbide decomposition, in order to remove sul- 
phuretted —— if any escapes oxidation or absorption in the 
generating chamber. 


A SwepIsH naval captain, C. A. Ahrnborn, of Gefle, 
has invented a submarine battery for the purpose of closing narrow 
straits and inlets to hostile vessels, His ideais to mount a tube on 
a foundation lying some inches below the surface, whence pneu- 
matic torpedoes are discharged. This tube is movable horizontally 
within an angle of 90 deg., whereby it will command a very wide 
area, The foundation is serving as a magazine for the projectiles, 


and the battery is worked from any point on shore like other 
submarine mine arrangements, with which also the battery may 
be combined. As projectiles the inventor in his calculations takes 
the Whitehead, but suggests that a better explosive than gun- 
cotton might be introduced, and that by improved mechanism the 
torpedoes may be steered further than at present. 


MISCELLANEA. 


By order of the German Emperor, a naval engineering 
school for the instruction of engineers in the higher grades will be 
en § at Kiel on October Ist. A senior naval officer will be 
placed in charge. 


Tur annual conference of Associated Iron and Steel 
Workers of Great Britain has been held at St. Martin’s Hotel, 
Birmingham, this week, and concludes to-day. Mr. W. Aucott 
presided, and delegates were present representing about 50,000 
ironworkers, 


Tue Dutch Government has laid a Bill before the Par- 
liament for the reclaiming of a further portion of the Zuider 
Zee, the cost of the work being estimated at 95,000,000 florins 
which sum is to be raised by loan. The undertaking is to be 
completed in eighteen years. 


Tuer London city engineer—Mr. D. J. Ross—in his recent 
report, mentions that so far 34 miles of trench work had been 
finished in the carriageways and nearly 8 miles in the footways in 
connection with the new system of telephones which is being in- 
stalled by the Postmaster-General. 


A CONFERENCE of delegates of the Amalgamated Society 
of Engineers was begun in Manchester on Monday. The proceed- 
ings will be conducted in private, and it is expected that they will 
last three weeks. There were present forty-three delegates, and 
the number of men represented is 89,000, 


H.M.S. Hyacinru, fitted with Belleville boilers, and 
H.M.S. Minerva, with Scotch boilers, are to be sent simultaneously . 
from home ports to Gibraltar at full speed for the purpose of 
testing the different make of boilers. The Boiler Committee, who 
have ordered the trial, will accompany the ships. 


In consequence of the increased ferry traffic on the 
river Tees between Middlesbrough and Port C'arence, the Ferry 
Committee of the Town Council have authorised the engineer to 
take out estimates for the erection cf a bridge to span the Tees. 
It is only natural that the shipping interests of the port will oppose 
its erection. 


Ir is officially announced that, notwithstanding the 
accident to the Shamrock II., and the fact that the Thames Yacht 
Club’s regatta is fixed for the same dates, the Glasgow Exhibition 
yacht races will take place on the dates originally fixed, June 7th 
and 8th. Shamrock I., the German Emperor's Meteor, and Sybarita 
have entered for the principal races. R 


Tur President of the Board of Trade has appointed Mr. 
Francis J. S. Hopwood, C.B., C.M.G., to be the Permanent 
Secretary to the Board of Trade in the place of the late Sir 
Courtenay Boyle, K.C.B. Mr. Hopwood was born in 1860, and 
entered the Board of Trade in 1886 as Assistant Law Clerk during 
the Presidency of the late Mr. Edward Stanhope. 


Tur picturesque village of Holne, nestling away far 
up on Dartmoor, is likely to have its quiet rudely disturbed ere 
long by the commencement of Paignton’s new moorland water 
supply. Tenders are being invited, and contractors and their 
agents are actively engaged in the district obtaining local inform:- 
tion and seeking sources of possible labour supply. 


Tue Committee of the Irish section of the Institution 
of Electrical Engineers for the year 1901-1902 will be made up as 
follows :—Prof. W. F. Barrett, F,R.S., chairman ; J. W. Towle, 
vice-chairman ; (. A. Burge, C. P. C. Cummins, F. Gill, Monsignor 
G. Molloy, D.D., D.Sc., A. E. Porte, W. Tatlow, P. S. Sheardown, 
F. T. Trouton, D.Sc., F.R.S., G. F. Pilditch, M. C. Olsson. 


At Colwyn Bay on Tuesday the solicitor to the Colwyn 
Bay Urban District Council announced that the plans for the 
extension of the promenade from Colwyn Bay to Rhos-on-Sea had 
been agreed to by the Trustees of Sir George Cayley’s estate, wh» 
are contributing £15,000 towards the scheme. When concluded, 
it will be one of the finest promenades in the kingdom, extending 
from Old Colwyn to Rhos, a distance of three miles, 


Tue extensive premises of the Northumberland Ship- 
building Company, Limited, at Howdon-on-Tyne, are said to have 
been purchased by Sir Christopher Furness; Mr. J. S. Barwick, 
of Sunderland ; and Mr. Bowland Hodge. The last-named was 
managing director under the old company, and will retain that 
position under the new régime. The yard was burnt down in 
the middle of last year, but its re-construction on the most 
modern lines has just been corapleted. 


Tue Workington correspondent of the Manchester 
Guardian states that Charles Cammell and Co., of Sheffield and 
Workington, with the object of consolidating their vast iron and 
steel enterprises, have made a new departure in the building at 
Maryport of a spiegel furnace, which will shortly be lighted. 
Hitherto they have been dependent for spiegel upon works in various 
parts of the country, butit has become absolutely necessary in view 
of American competition to effect this economy. 


H.M. cruiser Pegasus arrived at Sheerness on Tuesday 
from Chatham on her way to the Mediterranean station for a 
three years’ term of service. Steaming into a position to be able 
to take up a buoy to complete her preparations for sea, the Pegasus 
stranded on the mud flats opposite Garrison Point Forts. The fore 
part of the cruiser stuck hard and fast, as the tide was ebbing. 
When the tide rose the vessel was successfully removed by dock- 
yard tugs, and it is believed that no damage has been done. 


Tue strike which commenced in the hammered and 
country section of the chain trade in the Cradley Heath, Old Hill, 
and surrounding districts eight weeks ago, when something like 
1200 of the operatives turned out against a reduction of 10 per cent. 
in their wages, is rapidly drawing to a close. The whole of the 
leading firms have conceded the standard list prices, and their 
operatives have resumed work at the old rates. It is estimated 
that at the present time only about 200 of the workpeople are 
without employment. 


AvutomosILE traffic is receiving much attention in 
Sweden. Thus this summer most probably a French company will 
run cars in the city of Stockholm for public hire, whilst a syndicato 
has been formed for the running of combined passenger and goods 
cars between the Anundsji railway station and the province of 
Vesterbotten, in the north of Sweden, the former being open in 
the summer in order to allow tourists a good view of the fine 
scenery in these parts, The maximum speed is to be fifteen kilo- 
metres an hour. 


Tue Council of the Institution of Electrical Engineers 
have arranged for a fortnight’s visit of the members to Germany, 
where the leading installations and establishments connected with 
the science and practice of electricity will be inspected. The party 
will be divided into three sections, the first of which will visit 
Berlin only, whilst the second will visit Berlin and Dresden, and 
the third Niiremburg, Frankfurt-on-Maine, &c., inaddition to the 
foregoing places. The entire party will leave London on Saturday, 
June 22nd, for Hanover. 


Tue Corporation of Rotherham have now started their 
municipal electric light works. On the 23rd instant Mr. D. L. 
Winter, as chairman of the Electric Lighting and Tramways Com- 
mittee, switched on the current at the generating station in Raw- 
marsh-road. The undertaking is estimated to cost £24,500, for 
which borrowing powers to the extent of £26,000 have been 
obtained. Although at first the current required is not expected 
to exceed more than sufficient to supply between 4000 and 5000 
lamps at one time, the mains which have been laid down will 
permit a supply for 10,000 lamps at once, 
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THE CROSS-CHANNEL PASSENGER STEAMSHIP | fifty-two all told —engaged in the Channel services above 
i "SERVICES. mentioned. 
No, Ill | Fleet of the General Steam ane Company engaged in 
al Ch Services. 
As it was soon seen after its introduction in this | —— <~ PANNE Wee 


country, that shipbuilding in iron, as a practicable art, | Geom 
had “come to stay,” especially in the shipyards on the | guilt. | Name. | registered 
Thames, it is not surprising that up-to-date shipowners | ° | tonnage 
should at once have availed themselves of its possibilities, ~ 
and in adding to their fleets have decided that, in their 
intended fast vessels at least, iron should be the material 1890 | Hiron | 1,607 
used in their construction. In response to thisintention, | Seamew, triple-expansion ... 
we find in the case of the General Steam Navigation | 1887 |Grebe, triple-expansion ... ... ... .. .../ 761 
Company, that fully 80 per cent. of the vessels added to| 1887 | Starling, triple-expansion ... a eee 804 
its fleet in the twenty years following the advent of Albatross 
the Magician, were built of iron. Before noticing, how- | 744 
ever, one or two of the later typical vessels of this class| jg99 |Mallard.. “") 1,250 
of construction, owned by this company, it will be inter-| 1880 | Redstart een Te 904 
esting to record the various cross-Channel services in 1879 |Gannet ... 1,246 
which vessels belonging to it were engaged in the year| 1879 |Lapwing.. 
1847 1877 es” triple - expansion, re-engined, &e.,| 
Steamers Belonging to General Steam Navigation Company ix 1877 Auk 
Name. | Route between | Starting from 744 
Wilberforce ... | 1875 [Merlin IS 
1867 |Granton, re-engined, &., 1881. |. "931 
Water Witch London and London Bridge 1865 | Benbow, re-engined, &c., 1876... ... ... 843 
— ia si London and \ London Bridge * The Swallow and Swift are paddle-wheel vessels, the others 
Earl of Liverpool ge Calais. ) Wharf. being single-screw ships. 
James Watt ... London and St. Katherine's Of the above fleet, whose gross register tonnage is 31,405 
Columbine J Havre. ! Wha | tons, we give in Figs. 1 and 3 illustrations of the two 
|| London and London Bridge | largest vessels at present employed by the General 
Willian Joliffe ae Boulogne. J Wharf. Steam Navigation Company in the Channel services. 
Menai ; 1 Brighton and || Shoreham Har- | The first, Fig. 1, is that of the screw steamer Hirondelle, of 
Fame... sy Dieppe. J bour. 1607 tons register, built in 1890 by Gourlay Brothers, of 
and Dundee. She is 268ft. long, 37ft. 5in. beam, and 
| 16ft. Sin. deep under deck, fitted by = with 
City of H N triple-expansion engines of 2500 indicated horse-power, 
having cylinders 28in., 44in., and 7lin. diameter, with 


: _———————~ | a 4ft. piston stroke, which give her an average speed 
Allof the above-mentioned ships, with the exception of | of 18 knots an hour. Her dining saloon on the 
the Rainbow and Magician, were of the old wooden type, | main deck is large and airy, extending the full width 


comparatively slow, and but small cargo carriers. With | of the ship, while the state-rooms are unusually 
he introduction of iron steamships, to which any desired ; spacious. In addition to these, there are on the poop 


should be wanting that would contribute to the passen. 
ers’ comfort on the passage, she having accommodation 
ecebheee decks amidships for 140 first-class, and aft foy 
51 second-class passengers. On her poop deck there ig 
a spacious music saloon, and a smoking-room for first. 
class passengers. The Peregrine is now on the Harwich 
to Hamburg route, the actual sea portion of it being 
covered by her in 18 hours, so that the chances of dig. 
comfort from mal de mer, are reduced to a minimum, 
As the General Steam Navigation Company was along 
the first—as previously recorded in these columns—to 
establish steam communication between London and 
Gravesend, Southend, Margate, and Ramsgate, during 
the summer season, passenger steamers have continued 
to be provided by the company for these services. With. 
in the past few years six boats have been specially built 
for the purpose ; one of the latest additions being tie fing 
saloon. passenger)paddle steamer {Eagle. In Fig, 5 


Fig. 3—THE PEREGRINE 


we give an illustration of this vessel, which was built in 
1898 to cope with the growing passenger traflic on the 
lower Thames. She is the product of the shipyard and 
engine works of Messrs. Gourlay Brothers, of Dundee, and 
is a fine specimen of the modern pleasure steamer, both 
as to beauty of design and completeness of finish. Her 
gross register tonnage is 647 tons; length 280ft.; breadth, 
80ft. ; and she has a speed of 18 knots an hour, making 
her one of the fastest boats on the river. 

The Eagle has spacious decks, which form excellent 
promenades, and give ample accommodation to all classes 
of passengers in all weathers. The saloon deck extends 
nearly the whole length of the ship, and has comfortable 
seats all round. The first-class pe bho is the full width 
of the ship, and is furnished with settees upholstered in 
velvet. Below it, is the dining saloon, capable of seating a 
large number of passengers, and furnished with every 
modern serving meals. Accommo- 


Fiz. 1—THE H.RONDELLE 


form, either for speed or carrying capacity could be given, | deck some two-berthed cabins, which are much sought* 
the time occupied by those put on the above-detailed after by travellers, while on this deck there is also pro- 
routes was soon shortened, and the number of their | vided a convenient ladies’ drawing-room. Bath-rooms are 
passages increased. Paddle steamers continued to be | also to be found on board, fitted with hot, cold, and 
used on them for some years, and it was not until 1854 salt weter. The Hirondelle is lighted throughout by 
that the first screw-propelled vessel was employed in the | electricity, and fitted with everything to conduce to 
General Steam Navigation Company’s service. This the comfort and convenience of the travelling public, either 
steamship—the Pioneer—was an iron vessel built at on business or pleasure bent. 
Newcastle of 518 tons register, 169ft. 6in. 
long, 24ft. 2in. beam, 15ft. 6in. deep 
under deck, and was fitted with single- 
screw engines of 70 nominal horse-power. 
She was shortly afterwards followed by 
similar vessels, but of increased tonnage 
and propelling power; until in March, 
1860, the fleet owned by the company 
numbered 44 ships, of an aggregate 
register tonnage of 21,500 tons, with 
engines of 7000 nominal horse-power. 

In due course, old and obsolete 
vessels having been disposed of, newer 
and larger boats replaced them; till at the present Fig. 3 is an illustration of the screw steamer Peregrine, 


Fig. 2-DECK PLAN, 8.8. HIRONDELLE 


Fiz. 4-THE ROYAL WILLIAM 


dation for second-class passengers is provided in a large 
deck saloon forward. The vessel throughout is lighted 


| by electricity, and special attention has been paid to the 


ventilation of the whole of the passenger saloons. The 
Eagle carries about a thousand passengers, and is usually 
employed in the summer season in daily runs to Margate 
peg Ramsgate, a high speed in her being kept subordi- 
nate to the safety and comfort of the passengers ; racing in 

the river being strictly prohibited in all 

the boats owned by the company. The 


27? Claas Passenger Accom gross register tonnage of those employed 


in the summer passenger service is 3 
tons, and all of them paddle boats. 
It being our intention in briefly noticing 
the existing cross-Channel services to 
take them in the order of date of establish- 
ment, that of the City of Dublin Steam 
Packet Company is next on our list, it 
havirig come into existence in 1823, the 
year following that in which the Royal 
Sovereign, one of the two pioneer vessels 
of the General Steam Navigation Company’s fleet, was 


time there are as many as thirty-one vessels employed | built in 1892 by the Caledon Shipbuilding and Engineer- | built. 


in the Channel services alone, which services are now | ing Company, of Dundee—a firm having a well-established | 
curtailed to those between London and Bordeaux, | reputation for the construction of high-class passenger | 
and London and Hamburg, the other routes to conti-| vessels. She is a somewhat larger ship than the | 
nental ports having been taken up by the several railway | Hirondelle, being 280ft. long, 37ft. Tin. beam, 16ft. 2in. | 
companies having termini at our coast ports, on which | deep under deck, and 3000 tons burden. She is fitted 

they severally employ their own passenger steamers. In | with triple-expansion engines which develop 2000 indi- 

tabulated form below we give particulars of the tonnage | cated horse-power; having cylinders 30in. 47in. and 75in. | 
and date of build of those vessels of the present fleet of | diameter with a 4ft. piston stroke. In the design of this | 
the General Steam Navigation Company—which numbers | vessel special attention was given to ensure that nothing | 


To bring the metropolis of Ireland into as direct com- 
munication as possible with London; Holyhead, the 
nearest point of land in Great Britain to Dublin, was at 
an early date looked upon as the nearest port of depar- 
ture and arrival for mails and passengers. This route 
had, therefore, been used for more than a hundred years; 
but the communication between London and Dublin was 
very irregular, and the time occupied on the journey often 
very protracted, it being difficult. and fatiguing by 
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| 
| 
| 
| 
| 
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road, and the passage of the Channel dependent on the 
state of the weather. Large sums of money—nearly a 
ion sterling—were spent on the improvement of the 
een London and Holyhead, so that in 1826 a 
splendid mail-coach road was me the whole 
way—267 miles~-and the journey could be performed in 
safety and comparative coinfort in thirty-four hours. 
Some attention was also given to the improvement of the 
cross-Channel passage, but sailing packets being used to 
effect it, little was gained in that direction. Mail com- 
munication was, however, long maintained between 
London and Dublin exclusively by way of Holyhead. 
‘Asin the case of the waterway between Dover and 
Calais, the Irish Channel had been crossed by a passenger 
steamer prior to the formation of the City of Dublin Steam 
Packet Company ; the steamship Talbot, of 156 tons burden, 
built in 1818 by the brothers John and Charles Wood, the 
then noted shipbuilders of Port Glasgow, for Mr. David 
Napier, the equally noted engineer, having practically in- 
augurated in 1819 the Holyhead to Dublin steam services, 
this passage by the sailing packets then averaging twenty 
hours. In that year also passenger steamers were run 
between Liverpool and Dublin during the summer months. 


mill 
road betw 


Fig. S—-THE EAGLE 


but the rapidly growing importance of Liverpool led to 
the organisation in 1823 by Mr. C. Wye Williams, C.E., 
of a company for the maintenance of a regular steam 
communication between these rts throughout the 
entire year, for the conveyance of passengers and mer- 
chandise, and thus founded the present City of Dublin 
Steam Packet Company. 

The first two steamers built for that company were the 
City of Dublin and the Town of Liverpool—vessels a little 
over 200 tons burden. The first mentioned left Liverpool 
on March 20th, 1824, arrived in Dublin the next day, and 
discharged her cargo, &c., on the 22nd. The same year 
the company built the Hibernia and Britannia—vessels 
about 135ft. long, 24ft. beam, and 10ft. 6in. draught. 
the Commerce was built in 1825, and the Athlone in 1826; 
followed by the Queen Victoria, Royal William, Duchess 
of Kent, Royal Adelaide, and Duke of Cambridge, the 
size of the vessels gradually increasing. 

As the Royal William, one of the fleet, was destined to 
become a quasi-notable vessel, we give in Fig. 4 an illus- 
tration of her at sea in heavy weather. Built by Wilson 
of Liverpool, she was of wood, 172ft. long, 24ft. 6in. beam, 
11ft. 6in. draught, and 400 tons burden. Her engines— 
made by Fawcett and Preston, of Liverpool—were of the 
side lever type, 270 nominal horse-power, driving paddle- 


Fig. 6—THE PRINCE ARTHUR 


wheels 24ft. diameter, which gave her a speed of about 
ten knots. This vessel was chartered from her owners 
by the Liverpool and Transatlantic Steamship Company, 
and despatched to New York in July, 1838. 

It has been claimed for this vessel that she was the first 

passenger steamship to make a voyage from England to 
America; but, as we have previously recorded in our 
pages, the fact of the Great Wales steamship having 
arrived in New York from Bristol on the 23rd of April, 
1838, having performed the passage in fifteen days, a 
period without precedent in the annals of Atlantic steam 
navigation—the claim of precedence made in this connec- 
tion for the Royal William has no foundation in fact. 
After making, we believe, two voyages across the Atlantic 
the vessel was returned to her owners, the venture having 
been found unprofitable. 
_ As the railway from London to Liverpool was opened 
in 1838, that line became for some ten years the most 
expeditious route to Dublin; the traffic with mails and 
panne in the meantime nearly deserting Holyhead ; 
but it was not for long, however, that Liverpool retained 
its superiority, as in 1849 a continuous line of railway 
was completed between London and Holyhead by private 
capital, which brought about the transfer of the convey- 
ance of the Irish mails from Liverpool to Holyhead. 

Now to and in the interim between the openin 
of the London to Liverpool and London to Holyhe 
railway lines, the mails were conveyed across the Irish 
Channel by Government, the steam packets being pro- 
vided and worked by the Admiralty between Holyhead 
and Howth harbour; near Dublin; but this harbour 
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being given to silting up, and getting short of water, was 
only temporarily made use of until the new harbour at 
Kingstown—six miles from Dublin—was sufficiently 
completed to allow of its being partially opened for 
traffic, it being the nearest deep-water port to Dublin. 
The boats first provided by the Admiralty to carry the 
mails across the Irish Sea were the Sprightly, Otter, 
Zephyr, and Doterel, which were kept on the station 
until the end of July, 1848; but being found too small 
for the traffic, they were removed from the station and 
replaced by the Banshee and Caradoc at Holyhead ; and 
the Llewelyn and St. Columba—all being new boats—at 
Kingstown, where they commenced working the sea 
service on August Ist, 1848. These four boats were all 
of the same class and dimensions, being 250ft. long, 27ft. 
beam, 14ft. deep under deck, and 700 tons burden; | 
fitted with engines of 350 horse-power. They were all 
fine specimens of the shipbuilders’ art, the Banshee and 
Llewelyn especially, as the former on trial realised fully | 
sixteen knots, and the latter nearly sixteen. Their average | 
speed in cross-Channel working was from 12 to 13 knots. 
It having been subsequently decided, after a short trial | 
of this service at heavy cost by the Admiralty, that it 
should be performed by contract, as had been previously 
the case on the Liverpool line, tenders were called for at 
the close of 1849 for the performance of the mail boat 
service; the City of Dublin Steam Packet Company 
became tenderers, and their tender, being the lowest, was 
accepted, the service to commence on May Ist, 1850. 
The Llewelyn and the St. Columba, purchased from 
the Admiralty, were with the Eblana, of 612 tons register, 
and 350 horse-power, first put on the station; the Prince 
Arthur—built by the company—a vessel 198ft. long, 26ft. 
beam, 11ft. Sin. deep under deck, and 396 tons register, 
fitted with engines of 220 horse-power, being subsequently 
added to the other three. In Fig. 6 we give an illustra- 
tion of this vessel, constructed, we believe, on the Thames, | 
and engined by Mr. Penn. 


ELECTRIC LOCOMOTIVE. 


THE accompanying illustration represents a new electric 
locomotive recently designed and built for Lowdon Brothers 
and Co., of Dundee, by Thomas Parker, Limited, of Wolver- 
hampton. It is full gauge, 4ft. 83in., and is intended for 
hauling trucks from the main line into a goods siding. It is 
to be capable of taking 45 tons up a gradient of 1 in 100 at 
about four or five miles an hour, and lighter loads up the 
same gradient at correspondingly higher speeds up to a maxi- 
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ELECTRIC LOCOMOTIVE—DRIVING GEAR 


mum of eight miles an hour. In general construction the 
locomotive is very similar to that made by the same firm for 
working in the Waterloo and Baker-street Railway tunnels, | 
only, of course, it is on a much larger scale. The smaller 
locomotive we illustrated. 
The present illustration shows how that the driving motor | 
can be lifted from its place for inspection or repair without | 


taking the locomotive under acrane. In the roof there is a 
ring fastened to one of the supports. To this a set of 
pulley blocks can be attached, and the motor raised by 
means of an eye bolt on the top of the casing. Ordin- 
arily speaking, of course, the motor is lowered down so 
as to be in contact with the gear wheels, and is, in 
fact, below the footboard, and the hole covered in with 
chequer plates. 

The motor is of the 4-pole enclosed ironclad type, with 
carbon brushes. The armature is wound with Eickmeyer 
coils, as are all the machines made by this firm. The magnet 
yoke and the cover are cast together, with the joint on the 
horizontal diameter. The motor develops from 40 to 50 
brake horse-power when supplied with current at 200 volts. 
It is made both water and dust proof, but lids are arranged 
so that access may be obtained to the brushes. As will be 
seen, the general design is quite simple. There are two 
buffers instead of thesingle buffer of the earlier and small loco- 
motive already referred to. There are also sand boxes and 
powerful brakes. Hooks are provided at the four corners for 
rope traction. The frame proper is built up of a heavy cast 
iron body, with bearings for the countershafts cast on the 


| underside. The bearings are provided with loose caps. On 


the cast iron body are bolted rolled steel plates, ?in. thick, 


| earrying cast steel hornblocks for the axle-boxes. The gear 


is double reduction with two countershafts. The motor gears 


| at each end of the spindle into these countershafts, which are 


on the same horizontal line as the centre line of the axles, 
so that the moving of the locomotive on the springs does not 
affect the teeth which are in gear with the axle gear wheels. The 
Ciagram below shows the arrangement and size of the wheels. 

The controlling gear is placed in a box at one side and 
fastened to the hand railing. The starting, stopping, regulat- 
ing, and reversing switches are all operated by one handle. 
Quite near by is the brake handle, so that both are within 
easy reach of one driver. The complete weight of the whole 
locomotive is 123 tons. The current is collected by a trolley 
arm, which does not appear on the engraving. An ordinary 
tram car trolley base is fixed on the locomotive footplate, and 
rises through a hole in the roof. 


COKE IN THE UNITED StaTEs.—The census reports show that the 
value of coke produced in 1899 was £7,107,089, including by-pro- 
ducts valued at £190,405. This represents the direct product of coke, 
and does not include the coke obtained as a by-product in the 
manufacture of illuminating gas. Special features in this industry 
since the census report of 1890 are the introduction of retorts or 
by-product ovens ; the increasing use of coke for domestic pur- 
poses ; the large increase in the practice of washing the coal before 
charging the ovens ; and the decreased cost of coal, due to improved 
mining machinery and methods. The improved ovens and the 
—— of washing the coal increase the percentage of output. 

hree classes of by-product ovens are now in use—the Semet-Solvay, 
the Otto-Hoffman, and the New- 
ton-Chambers. There are 1020 f 
these ovens, which produad 
906,534 tons in 1899. The total 
ir Whee ' roduct of coke in 1899 was 

9,640,800 tons. The number of 
establishments—exclusive of one 
at a penal institution—is 241, re- 
presenting a capital of £7,300,000; 
these employ an average of 17,000 


25 Pitch PF ee persons, and paid £1,417,000 in 


wages during 1899, The costof the 


were 47,142 ovens in operation, 
and 670 idle. The former used 
30,157,829 tons of coal in the pro- 
duction of 19,640,798 tons of coke. 
Of the coal, nearly 26,000,000 tons 
were unwashed, while 21,000,000 
tons of this were run-of-mine and 
5,000,000 tons were slack coal. Coke is produced in twenty-two 
States, over 13,000,000 tons of the 19,640,798 tons total being pro- 
duced in Pennsylvania. The loss in weight by the coking process 


| was 35 per cent., but the value of the coke was increased 88} 


r cent. above that of the coal. The by-products included 
04,000,000 lb. of tar, 12,000,000 lb. of ammonium sulphate, 
1,500,000 gallons of ammonia liquor, and 1172 cubic feet of surplus 
gas sold, Total value of by-products in 1899 was £190,405. 


material was £4,000,000. There - 
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GLASGOW INTERNATIONAL EXHIBITION. 
No. VII. 

ConTINUING our general survey of the engineering sec- 
tions of the Glasgow Exhibition, we may profitably draw 
attention to the naval architecture in the Exhibition as 
exemplified in the numerous and expensive collections of 
ship models. In our last article the large and interesting 
display of models in the Machinery Hall, contributed by 
Wm. Beardmore and Co., of Govan, representing vessels 
at present on the stocks as well as a host of the notable 
ped historic productions of the firm's predecessors— Robert 
Napier and Sons—was generally dealt with. A similar 
treatment of the numerous and varied exhibits of this 
nature to be found in the Grand Avenue may now be 
attempted, although to individual and particular items we 
propose returning later. 

The development of the steamship is, on the whole, 
well illustrated in the elaborate collection of models 
brought together by the Shipbuilding and Engineering 
Committee of the Exhibition under the title ‘‘ Nineteenth 
Century Model Collection,” but the shipping man and the 
ocean voyager will at once detect many obvious gaps. 
To some extent the omissions are made good by the 
shipbuilding and engineering firms who have organised 
independent and most elaborate displays on stands 
adjoining. The epoch-marking Comet is, of course, in 
evidence, but there is a decided paucity of the steam 
vessels immediately following her, and of pioneer 
steamers for various river and cross-Channel services. 
The larger ocean liners of the Cunard, White Star, P. 
and O., Pacific, Royal Mail, Union-Castle, Anchor, Allan, 
and other companies are very fully represented by 
splendid models of the crack vessels of their respective 
fleets. As evidence, however, of the gaps to which we 
have referred, it may be stated that there are no models 
of such modern and interest-arresting productions as the 
Deutschland, the Kaiser Wilhelm der Grosse, and the 
Oceanic. The absence of anything representing these 
leviathans, certainly points to an incompleteness in the 
display viewed as an international and up-to-date organi- 
sation. 

While the majority of the stands, and all the larger 
ones, are occupied by firms hailing from the Clyde 
district, the productions of firms in other building 
centres receive representation at stands occupied by ship- 
owning companies themselves. Moreover, the very 
limitation spoken of serves to bring out forcibly the 
great variety and the thorough representativeness of the 
shipping produced on the Clyde. Merchant vessels pre- 
dominate, but warships are also present in force, 
particularly at the stands of John Brown and Company, 
Limited, of Clydebank ; the Fairfield Company, and the 
London and Glasgow Shipbuilding Company, Limited. 
The exhibits of the two first-named firms are certainly 
worthy of the high reputation they enjoy, both for 
mercantile and warship production. 

The Fairfield stand includes magnificent full models 
of the Cunarder Lucania, the Union Castle liner 
Kinfauns Castle, the Orient liner Omiah, the Pacific 
Company’s China, the Roumanian State Railway's twin- 
screw steamer Regele Carol I. In steam yachts there are 
models of the twin-screw Giralda, of 20} knots speed, built 
in 1894 for Captain McCalmont; and in paddle steamers 
the Empress Queen, of the Isle of Man Steam Packet 
Company’s fleet; and the St. Ludno and St. Elvies, owned 
by the Liverpool and North Wales Steamship Company. 
In naval productions there are models of the first-class 
cruisers Cressy and Aboukir; the Good Hope of 14,100 
tons and 30,000 indicated horse-power; and of the second- 
class cruisers Hermes and Highflyer; the Indian troop- 
ship Hardinge, and the torpedo boat destroyers Gipsy, 
Fairy, Osprey, Leven, Falcon, and Ostrich. 

The collection contributed by John Brown and Co., 
Limited, Clydebank, is in every way quite as notable for 
the high-class character of the work represented and for 
variety as well, although warships predominate. The 
armoured cruiser Leviathan, sister ship to the Fairfield 
Company's Good Hope, still on the stocks, but claimed 
in the catalogue to be ‘the largest and most powerful 
in the British Navy;” the Japanese battleship Asahi— 
‘largest and most powerful battleship afloat;” the 
twin-screw armoured and sheathed cruisers Sutlej and 
Bacchante and the torpedo boat destroyer Arab are the 
leading naval items. In merchant ship productions there 
are splendid models of the twin-screw steamer Moskva 
of the Russian volunteer fleet, and the twin-screws 
Vaderland and Zuland, of the International Navigation 
Company’s fleet. The London and Glasgow Shipbuilding 
and Enginearing Company exhibits models of all the 
warships it has constructed since the passing of the 
Naval Defence Act. Amongst the number are the 
second-class protected cruisers Iphigenia and Dido, with 
their respective duplicates the Indefatigable and Intrepid, 
and the Isis. There is also a model of the more recent 
first-class armoured cruiser Monmouth, sister ship to the 
Berwick, referred to in last week’s article as on the stand 
of the builders, Wm. Beardmore and Co., Govan. 

Alexander Stephen and Sons, Limited, of Linthouse, 
Govan, a firm which has both in the annals of Clyde and 
of Dundee shipbuilding occupied a prominent place as 
constructor of swift sailing ships, as well as of staunch 
and serviceable merchant steamers, show both by beau- 
tifully finished models and by admirable photographs 
examples of the higher class productions in the way of 
passenger-carrying steamships which they have within 
recent years been almost exclusively engaged upon. Of 
these we may simply enumerate the Bohemian, of 8550 
tons, built two years ago for Fred Leyland and Co.; the 
twin-screw steamer Tunisian, of 10,580 tons and 17 knots 
speed, built for the Quebec passenger and mail service of 
the Allan line; the screw steamer Syria, at present com- 
pleting for the P. and O. Company’s fleet ; the Port Morant 
for Elder, Dempster, and Co.’s new West Indian Mail and 
fruit carrying service. Other examples are cargo and pas- 
senger steamers for the British India Company, the Clan 
line, MacLay and MacIntyre’s fleet, and the Navigazione 
Generale Italian. 


Messrs. William Denny and Brothers, shipbuilders, and 
Denny and Co., engineers, Dumbarton, contribute by 
way of model and photograph a representative selection 
of their productions, including a model of the paddle- 
steamer Loch Lomond, the first vessel built by the firm 
in 1845, and of the latest they have built, the King 
Edward, which is being fitted with turbine propulsive 
machinery by the Parson’s Turbine Company. This 
model is shown in the historical collection. Other models 
represent the Allan Line twin-screw steamer Bavarian, 
which earned golden opinions for herself during her term 
of service as a transport; the London and North-Western 
Railway Company’s express twin-screw Channel steamer 
Hibernia; the South-Eastern and Chatham Railway 
Company’s Dover and Calais express paddle-steamer 
Dover; the Caledonian Steam Packet Company’s 
Duchess of Hamilton ; and the magnificent steam twin- 
screw yacht Lysistrata, just completed for Mr. Gordon 
Bennett. Other models exemplifying types turned out by 
the renowned Dumbarton firm are models of the British 
India Steam Navigation screw steamer Onipenta, of 
large carrying capacity on a given draught, and the light- 
draught and many-decked paddle-steamer Thooreah, 
representative of so many Indian river steamers built by 
the firm to the order of the Irrawaddy Flotilla Company. 
The most interesting feature of the Denny stand, how- 
ever, is a special structure in which is shown, on a scale 
of one-fifteenth the size of the original, a working model 
of the firm’s experimental tank. The modus operandi 
in making tests of the speed and resistance of ships from 
their models, and the methods of recording results, as 
well as of drawing deductions from results, are matters 
very well shown by this exhibit and the explanations of 
the attendant in charge. In view of the use to which it 
is said Mr. G. L. Watson, the designer of the America 
Cup challenger, Shamrock II., put the Denny tank 
previous to the construction of that craft, the interest taken 
in this exhibit by even the man in the street is thoroughly 
keen. Around the walls of the house in which the tank 
is located are numerous very fine photographs of vessels 
turned out by Denny and Brothers, and of engines by 
the associated firm of Denny and Co. 

Contenting themselves with a limited display, A. and 
J. Inglis, of Pointhouse, Glasgow, yet convey a fairly 
adequate idea of the varied and high-class productions 
which emanate from their works. An example of cargo- 
carrying steamers is shown in the model of the Devaika, 
built for the British India Company; of high-speed 
river paddle steamers in the Waverley, of the North 
British Steam Packet Company's fleet; and of steam 
yachts in the model of the Safa el Behr, built to the order 
of his Highness the Khedive of Egypt. Messrs. Inglis’ 
neighbours, on the opposite side of the river Kelvin, 
David and William Henderson, are represented both 
directly and indirectly in the Exhibition. They contri- 
bute many of the models forming the historical collec- 
tion, and in addition to those shown at their own stand, 
counterfeits of their productions are to be found at the 
stand of the Anchor Line, for which company they 
largely build. There is, for example, a splendid model 
of the twin-screw steamer—the pioneer twin-screw of the 
Anchor Line fleet—Columbia, at present under construc- 
tion. The builders’ own exhibits include models of the 
Anchor Line Belgravia, the Japanese steamer Shinano 
Maru, and ofa stern-wheeler steamer. Barclay, Curle, and 
Co., Limited, Whiteinch, are represented by fail models 
of the Union-Castle liner Braemar Castle, and tte twin- 
screw Sicilia built for the P. and O. fleet. John Reid 
and Co., Whiteinch, exhibit models of anumber of vessels 
recently produced or now in hand, including the screw- 
steamers Lucapel, Limari, Fashoda, Nyassa, one pre- 
sently building for the Australasian United Steam 
Navigation Company, Limited, and the fishery cruiser 
Brenda. 

Fish carrying and trawling craft mainly constitute the 
model exhibit of Mackie and Thomson, Govan, and the 
enumeration and names of the hundreds of vessels of this 
class built by them occupies in itself a very considerable 
portion of the space at their stand. Turret-decked cargo- 
carrying steamers largely make up the collection of 
models shown by Kayzer, Irvine, and Co., of the Clan Line, 
who have almost exclusively adopted this type of vessel 
in making recent additions to their fleet, and in the 
historical section a very splendid model of the Clan 
Macdonald is shown by the builders of this special type 
of ocean steamer, Wm. Doxford and Sons, Sunderland. 

The great advance and the important position in engi- 
neering that dredge construction now holds is exemplified 
by the display made in this line by Simons and Co., and 
Lobnitz and Co., of Renfrew. In the Queensland Court, 
in the Hall of Industries, there is also a model of the 
dredger Samson, of the type associated with the name of 
Lindley Bates, built for the Queensland Government by 
Sir Wm. Armstrong, Whitworth, and Co., Newcastle-on- 
Tyne. As representing the more recent of the hopper 
dredgers constructed at their works, Simons and Co. 
show models of the stern-well hopper dredgers La 
Puissante and Percy Sanderson. Combining, as the 
vessels do, the idea of a swift hopper barge with that of 
a powerful stationary dredging machine, these two some- 
what diverse functions are seen splendidly joined in one 
hull in the models of the above-named vessels. The 
distinguishing feature in these vessels is that the 
ladder works through a well or opening at the stern 
of the vessels, instead of at the bow, leaving it 
open to the designer to give as fine a forebody to 
the craft as he pleases. By this’ arrangement the 
advantages. gained are obvious, viz.:—Increased speed, 
improved steering qualities, and a form of hull better 
adapted for withstanding heavy seas. The La Puissante, 
of which we gave an illustration some time ago, is the 
largest vessel of her type in the world. Messrs. Simons, 
it may be added, are at present engaged on the con- 
struction of two new stern-wheel dredgers, one for the 
Government of Natal, and the other and smaller vessel for 
work in Japanese harbours. Of barge-loading dredgers, 
Messrs. Simons show examples in the model of the 


Lyster, of the central ladder type, built to the order of 
the Mersey Docks and Harbour Board, in 1896 ; and of 
the Michael Lissorosky, constructed last year to the order 
of the Imperial Russian Government for servicé in Port 
Arthur. This vessel is a bow-well barge-loading dredger 
186ft. long, 36ft. beam, and 13ft. deep, and possesses the 
largest bucket-lifting capacity of any dredger afloat. The 
buckets have each a capacity of fully 35 cubic feet, ang 
the length of the bucket ladder enables them to dredge to 
36ft. below the water level. At the dredging trial no legs 
than 2000 tons of material was lifted in an hour with an 
expenditure of 250 indicated horse-power. This result 
compares very favourably with the amount of power 
required by suction dredgers to lift a similar quantity of 
material. 

An interesting and attractive exhibit at Messrs, 
Simon’s stand is a working model of the elevating 
vehicular ferry-steamer Finnieston, constructed by them 
in 1890, to the order of the Clyde Trustees, for crogs. 
river service at the busiest part of Glasgow Harbour, 
Owing, however, to the increasing traffic at this part of 
the river, the Clyde Trust were obliged to order a larger 
vessel ; the original one, which for almost ten years had 
given entire satisfaction, being relegated for service to a 
station further down the river. The firm also show 
models of the bow-well dredger William Price, of 236ft, 
length, for the Karachi Port Trust; the sand-pump 
hopper dredgers Walrus, for the Natal Government, and 
Jupiter, for the Government of New South Wales; and 
also models of many of their productions to the order of 
the Clyde Trustees. 

Lobnitz and Co., Limited, Renfrew, also well 
known for their specialities in dredging plant, show 
several fine models of some of their latest productions, 
among which we may enumerate the twin-screw stern 
wheel barge-loading dredger Drague No. 1, bucket 
hopper dredger La Burgeoise, hopper dredgers St, 
Martin, St. Dunstan, and St. Lawrence, built for the 
British Admiralty ; alsorock-cutting dredger Derocheuse, 
constructed to the order of the Suez Canal Commis. 
sioners. This vessel is fitted with Lobnitz’s patent 
rock-cutting apparatus for subaqueous rock excavation 
without the use of explosives. Models are also shown 
of a pump dredger for emptying hoppers, a stern- 
wheel steamer with double wheels, and half models of 
the passenger steamers Cuidad de Cadiz and N. J, 
Fjord, paddle steamer Ruby, cable laying steamer 
Okinawa Maru, and steam yacht Xenia. 

Messrs. D. J. Dunlop and Co., of Port Glasgow, show 
models of the oil-tank steamer Chesapeake, of 6000 tons 
deadweight carrying capacity ; steamers Ernst and Hans 
Woermann, for the West Coast of Africa passenger and 
cargo service of the Woermann Line; the T. E. Fuller, 
salvage and towing steamer, to the order of the Table 
Bay Harbour Board ; and, perhaps the most interesting 
of all, the twin-screw cable-laying steamer Von Podbielski, 
built by the firm last year to German account, this being 
the first cable-laying steamer of German ownership. A. 
Rodger and Co., also of Port Glasgow, contribute to the 
collection a large number of half-models of the steamers—- 
mostly for cargo-carrying purposes—they have built 
within recent years, a fair proportion of which are twin- 
screw steamers. 

Caird and Co., Limited, of Greenock, show full-rigged 
models of the P. and O. mail steamers Persia, of 8000 
tons, Isis and Osiris, specially built to carry the mails 
between Brindisi and Port Said, at a speed of 21 knots. 
Half-models of the P. and O. transport Assaye, and of 
the West India and Pacific Company's steamer Colombian, 
complete the display. The Ailsa Shipbuilding Company, 
of Troon, content themselves in showing only one of the 
many examples of the interesting productions they have 
for years past been turning ont. his is a full model of 
the steel twin-screw steam yacht Alberta, built for H. M. 
the King of the Belgians. The quality of the workman. 
ship on this beautiful miniature of a modern floating 
palace is the subject of general admiration. 

‘Palmer's Shipbuilding and Iron Company, Limited, of 
Jarrow-on-Tyne, contribute to the display of full models, 
representing H.M. first-class battleship Russell, second- 
class cruiser Pique, torpedo boat destroyer Star, of 30 
knots speed, and the twin-screw steamer Belgia, for the 
Hamburg American Company. Other merchant vessels 
shown are the Manchester Port, for the Manchester 
Liners, Limited; the Socotra, for the P. and O. Com- 
pany; and the Briton, for the British Shipowners’ Line. 
The models illustrative of merchant shipbuilding, as 
carried out at Barrow-in-Furness, are those representing 
the Anchor liners City of Rome, and Furnessia, and the 
Canadian Pacific Railway’s steamships Empress of Japan, 
and Empress of China. 


INDIA-RUBBER AND ITS SOURCES OF SUPPLY. 
No. I. 

ALTHOUGH the subject of the cultivation of india-rubber 
trees as a branch of economic botany is not by any means 
novel, as its inception dates back thirty years, yet it is only 
quite recently that it has received the stamp of approval from 
those who are actually engaged in the rubber manufacture, 
and it seems therefore that the present is an opportune time 
to survey briefly what has been done in the past, and also to 
draw attention to the steps that are now being actively taken 
in order to ensure that the supply of this important and 
valuable commodity shall in the future be able to meet the 
prospective demand. This demand will assuredly show a 
steady growth, for not only are the applications of the material 
continually increasing in civilised countries, where it has been 
used in some form or other for a long time, but new markets 
rise, in conformity with the spread of European. ideals into 
districts hitherto wrapped in the folds of barbarism. With 
regard to one particular demand—that for bicycle tires— 
although the rush of business experienced a few years ago Was, 
of course, a somewhat abnormal factor in the situation, and 
is not likely to be repeated, yet there is no reason whatever 
to doubt that there will continue to be a steady demand for 
rubber for such uses, as also for the motor-car trade. 
There is clearly, then, no need to apprehend any falling 
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off of the demand, but rather the opposite effect, and 
no further space need be devoted to this point. With respect 
to the subject generally, which it is the purpose of the present 
article to discuss, it will be clear that in the limits of space 
which are available only the salient points can be touched 
upon, and these at no great length, and it seems advisable to 

ut the matter under two headings, and firstly to deal 
with the present sources of supply, which, except to an 
infinitesimal extent, are all those of untended nature, 
and afterwards to notice what is being done in the way 
of planting rubber forests as a business investment, such 
a course of treatment suggesting itself as most appro- 
priate to the interests of those to whom the whole subject 
is one of more or less novelty. Having taken the liberty of 
assuming that such are numbered among our readers, it may 
not be superfluous to say that the rubber which is obtained 
from South America, and notably that of the Amazon water- 
shed, is unequalled by that from other districts of the world 
comprised within the same isothermal belt north and 
eouth of the equator. It is necessary to take this fact well to 
heart, for he who does so is not likely to be duped by any pro- 
spectus which invites subscriptions for African companies on 
the strength of reports referring in a general way to the 
improving prospects of the trade. That there is a growing 
demand for rubber we are perfectly ready to concede, but it 
is not uniform with regard to all the qualities of the body 
which are to be found in the market to-day. The demand 
for Africans is, of course, increasing, as is that for the best 
quality of South American, but the fact must not be over- 
looked that the two qualities are quite distinct, and that even 
if the African yield increased to avery much larger extent 
than the figure at which it now stands, it would not have 
any effect upon the price of the Brazilian product. This pro- 
duct has in the past ruled the market and regulated the 
prices for all inferior qualities, and there is no reason to sup- 
ose that the position is likely to undergo any change in the 
future, however great may be the discoveries made else- 
where. 

Concurrently with the increased demand the prices which 
have ruled during the last two or three years have been con- 
siderably higher than those of five years ago, though this fact 
cannot, as some have thought, be attributed to a failure 
in the raw material. The fact is that two important causes, 
the one natural and the other artificial, have been operating 
in South America to the detriment of the rubber manufac- 
turer. The first cause is the scarcity of labour, for the 
number of hands acclimatised to the conditions which prevail 
in the miasmic swamps in which alone the Brazilian rubber 
trees can flourish is strictly limited. We do not care to be 
precise, but are inclined to put the number of seringueros 
who carry on the business of rubber collectors at about 
10,000, death and disease acting a prominent part in keeping 
the number at about the same figurein spite of new comers. The 
mortality among these men, who have the reputation of being 
able to withstand the rigours of the climate, is sufficiently 
alarming to show the futility of the proposals which have 
been made, and to some extent carried into effect in the way 
of introducing organised European labour into the Brazilian 
forests. It is not our intention here to enter into the details 
of rubber collection either from the technical or financial 
standpoint, but the question of the supply of labour is one 
that cannot be passed over, as it has had so much to do with 
the high prices to which the raw rubber has attained during 
the last year or two. Some progress, it should be said, has 
been made of late in adding to the available labour on the 
Amazon by the importation of seringueros from further south, 
these men having proved of great service in the work, and 
having shown also a minimum of mortality. It is not as if 
rubber gathering is the only means open to native labour of 
earning a livelihood ; the requirements of the coffee planter 
necessitate the employment of a considerable number of 
hands, and the competition between the rubber merchants 
and the coffee growers frequently becomes acute, a position of 
affairs not at all to the disadvantage of the labourer, who 
cannot be blamed for taking up that work which offers the 
greatest emolument. An analogous case is to be found on 
the West Coast of Africa, the competition here being between 
rubber and palm oil. A few years ago soap makers in this 
country were grumbling at the rise in price due to shortness 
in the supply of palm oil, the explanation being that the native 
labour had been enticed from its former allegiance to the 
interests of the oil merchants, to betake itself to what was at 
that time the new field of rubber gathering. Quite recently 
the position has been reversed, a fact which those wlfo are 
inclined to moralise on the large decrease in the rubber 
exports from certain West African ports should be careful 
not to overlook. 

The second of the causes which have acted in raising the 
price of rubber is one that need merely be mentioned. 
There are those who aver that it is the speculative spirit 
which animates certain business circles at Para which has 
had an important and, from the rubber manufacturer's point of 
view, a sinister influence upon events. However, in the 
absence of definite information, we do not care to join hands 
with those who say that the curtailment of supply was 
brought about by deliberate action; we prefer to accept the 
explanation that the increased demand could not be satisfied 
owing to the cause mentioned above—the deficiency of labour. 
Even if as large a crop as was available was not gathered, 
there are plenty of instances to be pointed to in other 
branches of trade where little hesitation has been shown in 
taking advantage of an abnormal demand. The rise in price 
of Para rubber has had an important influence in augment- 
ing the use of the inferior brands which come from: Africa, 
Central America, and India, and has in this respect at 
least proved a blessing in disguise. African rubber 
of the better sort has been used of late for purposes 
where Para rubber alone was formerly considered eligible, 
and although we do not withdraw at all from what we have 
already said as to this latter being incomparably the best in 
the market, there is no doubt that the best qualities of African 
are capable of replacing it to good advantage in many 
branches of the manufacture. Rubber comes to us from many 
districts of the dark continent, from Madagascar, Mozam- 
bique, Sierra Leone, Liberia, Gold Coast, Lagos, &c., while of 
late the upper reaches of the Congo and Nyassaland have 
contributed their quota, and from recent accounts Rhodesia 
will figure in the future as a source of supply. 

Altogether there is reason to suppose that the supplies from 
Africa will show a steady increase provided arrangements can 
be made for an adequate and regular system of collection by 
the natives, though the question of transport in the regions 
remote from navigable rivers will, of course, take some time 
for its satisfactory solution. The regulations which are now 
in force, or which laudable attempts have been made to 
enforce, with respect to the prevention of injury to the trees 


by felling or carelessness in tapping are, of course, all in the 
right direction, and the only matter for regret is that their 
necessity was not generally recognised at*an earlier date. 
We notice that the British South Africa Company intend to 
be very strict in this matter, having shown examplary fore- 
sight in obtaining details of the regulations now in force in 
other rubber producing districts, if such a limited expression 
is permissible in reference to areas of unknown dimensions. 
Perhaps it should be mentioned that the names under which 
different brands of rubber appear in the Liverpool and London 
markets are those of the ports of shipment rather than the 
actual place of origin. Reverting again to America, there is 
every reason to suppose that large areas of virgin rubber 
forests remain yet untapped in the watersheds of the Amazon 
and the Orinoco, and any fear of a failure in the supply is 
scouted by practical men who may be considered as com- 
petent to express an opinion. Whether this yet untouched 
supply will suffice to enable the annual output to keep well 
abreast of the increased demand that is to be apprehended 
is, of course, another matter, and one on which we do not 
care to be dogmatic; but, at any rate, we see no reason at 
all to adopt a pessimistic tone or to consider the situation as 
likely to become at all critical for some time to come. We 
have spcken more particularly of Para rubber, the product of 
Hevea braziliensis and allied species, but it must not be sup- 
posed that South America alone yields this sort of rubber, for 
a good deal is obtained south of Para, notably that which 
comes to our market under the names of Ceara, Mangabeira, 
and Rio Janeiro, These qualities, however, are obtained 
from trees quite distinct from the Hevea, and they have 
a lower market value than the product of the swamps. 

Toturn now more particularly to the rubber as used in the tire 
industry, there are one or two points which seem to call for 
special reference. At the outset of the manufacture the 
goods were made entirely of fine Para rubber, but with suc- 
ceeding years the inevitable has come to pass, and tires are 
now made and sold containing little or none of the best 
material. Not that we are hinting overtly or covertly 
at any fraud: it is all a matter of price, and those of the 
public who wish to purchase and are prepared to pay for the 
highest quality can do so and can obtain a guarantee from the 
makers as to the lasting power. The second and third quality 
tires that are now on the market are sold on their merits, and 
it cannot be said that there is any suspicion of unfair dealing 
in the whole business, except, of course, in those cases where 
the unscrupulous middleman palms off a second quality: as a 
first quality in order to gain an illicit profit. Practically the 
only way of cheapening pneumatic tires is by the use of in- 
ferior rubber, the employment of rubber substitutes, 
“recovered " rubber, or mineral matter not being available 
where elasticity and lightness are matters of moment which 
the tire manufacturer cannot affect to disregard. With 
respect to whether there is any real economy in buying a cheap 
tire instead of one at, perhaps, double the price, the point is 
one in which we do not feel disposed to lay down the law; 
sufficient time has now elapsed, however, to enable statistics 
of value to be collated, and such, we feel sure, would be wel- 
comed by riders—and they are a numerous enough class—to 
whom the terms Para and Ceara, to say nothing of Negroheads 
and Mozambique sausages convey no definite ideas whatever, 
but to whom a difference of twenty or thirty shillings in the 
price of a pair of tires is a matter which appeals very 
strongly. That the high price of raw rubber has led to an 
increase in the use of the substitutes made from oil, and 
also in the “‘ recovered ” rubber, which are imported largely 
from America, is no doubt the fact, but there is no 
reason to suppose that these delectable substances 
have found more than an _ occasional employment 
in the tire manufacture, and we only refer to the 
matter at all because, from certain remarks which have 
come to our knowledge, there seem to be somewhat erroneous 
ideas prevalent. The recovered rubber just referred to is a 
product of the rubber boot and shoe trade, which, as is well 
known, is developed to a large extent in the States and 
in Russia, the collection of the worn and cast-off goods being 
carried out on an extensive and systematic scale. After being 
ground toa powder and treated chemically, the ruabber—or 
more correctly speaking, the rubber compound—is rolled 
into sheets, to be used again in the same manufacture, or to be 
sold to rubber manufacturers. All such material, however, 
contains mineral and oily matter, and is practically devoid 
of tensile strength, a quality which is so essential in the case 
of tires, and, therefore, we could not look upon its use as a 
tire material without the gravest misgivings. A matter 
which is likely to attract some attention from tire buyers in 
the near future is that of purchasing by weight. The general 
custom in past years has been to buy by the pair, no exact 
weight being considered. Of late, however, the manufac- 
turers have taken to making the outer covers of greater 
tenuity than formerly, not purposely to serve their own ends, 
but in conformity with the wishes of the riders, who find 
that in this way they experience less friction. It will easily 
be seen that this change is more to the advantage of the 
manufacturer than the rider where the goods continue to be 
sold without reference to the actual weight of rubber, and 
some concerted action is likely to be taken by those who 
feel themselves aggrieved. With regard to the motor car 
tire business, it cannot be said that it has emerged much 
from the embryonic state, the confident anticipations of those 
interested in the motor car manufacture not having so far 
been realised. 

The fact that motor car pneumatic tires are in Great Britain 
made only by or under the licence of the Dunlop Company 
has, as regards the matter of price, put the buyers at a dis- 
advantage with the French, who can purchase the excellent 
tires turned out by Michelin and Co. at a reasonable figure. 
As these tires cannot be sold in England at the price current 
in France, it will probably not be until the rapidly-approach- 
ing end of the Dunlop monopoly that the trade done by 
British rubber manufacturers in this class of goods shows 
much increase. It is not possible to give statistics showing 
the amount of rubber used in recent years in the tire industry 
alone, but seeing the unsatisfactory condition of many of the 
tire companies, which began to feelthe burden of their over 
capitalisation in 1899, it is not an unreasonable supposition 
that the decreased imports of 1899 over 1898 from Brazil 
have a mutual connection. To give the actual figures :— 


Imports from Brazil, 


1897. 1898, 1899, 
ewt. ewt. ewt. 


We do not wish to assert that the reduced imports of 1899 
show definitely the degree of falling off in the tire trade, 
because in 1899 common rubber came into very general use 
in this connection ; still there is good reason to suppose that 


the output of tires during the last two years has decreased 
rather than increased over that of five or six years ago, and 
even if there is the very desirable return to the sole use of 
Para rubber, there is no reason to fear, as some newspaper 
writers have done, that the demands of the tire trade will 
run the available supply of raw rubber up to famine prices. 
All the same, it will be generally conceded that any attempts 
to guard against a possible scarcity of this important and 
well-nigh indispensable commodity are to be regarded with 
interest by others than those financially concerned in the 
movements now being initiated. 

What is being done in the way of providing a supply of 
cultivated rubber for our markets will be reserved for treat- 
ment in a future issue. 


RECLAIMING THE ZUIDER ZEE. 


RaTHER more than fifty years ago arose the idea of adding 
by the arts of peace a twelfth province to the kingdom of 
the Netherlands. In 1849 the engineer, Van Diggelen, pub- 
lished a project for cutting off the Zuider Zee from the 
waters of the North Sea, and then the enclosed space was to 
be pumped dry. The project was worked out most elaborately, 
but it was shown that its execution was a practical impossi- 
bility. Van Diggelen wished to reclaim not only the large 
southern expanse of the Zuider Zee, which forms a seaboard 
for the very heart of Holland, but he was so ambitious as to 
entertain the project of reclaiming from the sea the region 
lying between the province of Friesland and the outlying 
fringe of the four islands of Texel, Vlieland, Terschelling, 
and Ameland. The eastern end of the enormous work would 
have been at the Lauwer Zee, at the very centre of northern 
Holland. However, the idea was held to be impossible of 
accomplishment frcm a technical point of view, and the 
economic results were regarded as not likely to be sufficiently 
remunerative to pay the immense outlay necessary. A 
second and more modest project was brought forward in 1866 
by engineer Beyerinck; and in 1877 the Dutch Government 
commissioned M. van Stieltjes to draw up the necessary 
plans for draining the Zuider Zee, but owing to a change in 
the Government the project was allowed to lapse. At last, 
in January, 1886, the “ Zuiderzeevereeniging” was esta- 
blished, with the idea cf reclaiming the Zuider Zee. The 
Association was well supported by the leading authorities 
in the five provinces which encircle the Zuider Zee, and 
it was joined by fifty-two parishes, sixty-four water guilds, 
and by many agricultural, trading, industrial, and shipping 
societies, and also by great numbers of private individuals. 
The Association then set to work, and for some years the 
general public could see but small results. The main part of 
this preparatory activity consisted at first in examining the 
nature of the soil underlying the waters of the Zuider Zee, 
and then in working out the practicability of the various 
details involved in carrying out the project. The leading 
engineer in charge of the project was M. Lely, who, curiously 
enough, happens to be Minister of Waterworks at this moment, 
and it has been reserved for him to lay before the Second 
Chamber a Bill for ‘ Cutting off and Draining the Zuider 
Zee.” According to the plan drawn up by M. Lely, the work 
of draining the Zuider Zee will be undertaken mainly by the 
Zuiderzeevereeniging, under the supervision of the State, 
and the State will be responsible for the necessary money. 

The great work is to be carried out as follows :—At first a 
dyke will be built from the north-eastern point of the pro- 
vince of North Holland, and through the narrow Amstel 
Deeps to the island of Wieringen. Thence the dyke will be 
constructed in a north-easterly direction to a point on the 
mainland near the village of Piaam, in the province of Fries- 
land. Piaam is situated between the small towns of Makkum 
and Workum. When this dyke is built, the Zuider Zee will 
be cut off from the North Sea, and it will then be converted 
into an inland lake. So far as the actual reclamation of the 
Zuider Zee is concerned, two portions are for the present 
marked off for being dealt with. The first is that portion of 
it known as ‘“‘ De Meer,” and it is contained by the coastline 
of the province of North Holland, the dyke, the island of 
Wieringen, and, finally, by a circular dyke, to be 
built from Wieringen in a huge curve towards the east and 
the south until the coastline of North Holland is reached 
again in the neighbourhood of Medemblik. This portion is 
known as the “ North-west District.” The second region, 
the south-western, is bordered by the coast-line of north 
Holland and by a circular dyke to be constructed from 
Blookershoek down to the northern shore of the Monnicker.- 
dam Gat. The dyke to be built northwards of Wieringen to 
the opposite coast of the province of Friesland will ke 
40 kiloms. in length, and, as at present the coast-line of the 
Zuider Zee has to be protected against the North Sea for a 
distance of 320 kiloms., there will be an immense saving in 
thus reducing these 320 kiloms. to 40 kiloms. Near Kampen, 
the central point of the eastern coast-line of the Zuider Zee, 
and four miles from its mouth, the silted up Yssel enters the 
Zuider Zee, and will bring a good supply into the projected 
fresh water lake. The province of Friesland has felt for many 
years the want of drinking water, whick has often had to be 
obtained from England. Thus, Lake Yssel will take the place 
of the historic Zuider Zee, and it will receive the rainfall of 
five provinces around its coast-line. Moreover, the construc- 
tion of the dyke will put an end to the damage done to the 
coast-line by the storms which at present rage upon the 
Zuider Zee. Finally, the summit of the dyke will be wide 
enough to admit of a line of rails being laid uponit ; thereby 
Nord Holland will be brought into direct communication with 
Friesland, and the land journey from Amsterdam to Leeu- 
warden will be shortened by 50 kiloms. 

With regard to the financial aspect of the project, it is 
estimated that the cost of constructing the dyke will amount 
to 40,800,000 gulden, and to this must be added 17,000,000 
guiden for waterworks, the construction of fortresses, and 
especially for compensating the fishermen of the Zuider Zee. 
Then the sum of 35,550,000 gulden is estimated to represent 
the cost of laying out as “ polders” the 46,520 hectares of 
fruitful reclaimed land. These new polders will form an 
addition of about 140,000 English acres. Thus, in round 
numbers the total outlay will amount to 95,000,000 gulden, 
or £7,916,666, and the whole project is to be completed in 
eighteen years. The necessary funds are to be raised by 
means of a loan, which is to be redeemed during the next 
sixty years, although it is expressly stated in the scheme of 
the project that recourse may have to be made to the ordi- 
nary revenues of the State, seeing that ‘‘ nations have before 
now had to make greater and more keenly felt sacrifices for 
the purpose of enlarging the area of their country.” 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


—GxEROLD AND Co., Vienna. 
F. A. Brocknaus, 7, Kumpfgasse, Vienna I. 
CHINA.—KELLY AND Waxsu, Limirep, Shanghai and Hong Kong. 
FRANCE.—BoyvEAU AND Cuevitiet, Rue de la Banque, Paris. 
GERMANY.—ASHER anv Co., 5, Unter den Linden, Berlin. 
A. Leipsic F. A. Brocknavs, Leipzic. 
INDIA.—A. J. AND Co., Railway Bookstalls, Bombay. 
ITALY.—LOESCHER AND Co., 307, Corso, Rome ; Bocca Freres, Turin. 
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REPLIES. 


J. A. R. (Liverpool).—We described the engine which you inquire about 
very fully in our issue of October 15th, 1897. 

G. J. P.—We have idered and r idered your proposition. We 
fail, however, to see how it is possible to produce any rough-and-ready 
guide to the testing of materials for cement which might not prove 
utterly misleading. 

W. L. 8.—We fancy that you mean contracting firms, not engineers. 
Such firms are usually overwhelmed with applications to take appren- 
tices. We advise you in the first place to write to the Secretary of the 
Institution of Civil Engineers, 25, Great George-street, Westminster. 

R. P. W. (Newton Heath).—We do not know of sucha book. You will 
do well to write to Mr. E. C. Stump, 16, Herbert-street, Moss Side, the 
Secretary of the Manchester Microscopical Society, who will, no doubt, 
be able to tell you where to find all the information available as to the 
preparation of metallic specimens for the microscope. 

. 8. (Waterford).—We should have been in a better position to answer 
had you sent dimensioned sketches. The necessary proportions have 
been found by experiment to be less than calculations would indicate. 
The inertia of the bolt and its accompanying parts seems to be scarcely 
overcome before the pressure is considerably reduced. 

E. C.—So far as we can see, your views concerning the action of the 
screw propeller are purely thevretical ; they are also entirely novel and 
flatly opposed to all received opinions. It will be necessary for you in 
the first place to supply some facts derived from direct experiment to 
prove the soundness of your opinions, So far as we can judge, you 
are quite mistaken. 

Jon (Bedford).—For many years attempts have been made to smelt iron 
sand, such as is four.d ou the beach at Taranaki, New Zealand, and ia 
a somewhat different form in Sweden. Up to a recent period no com- 
mercial success had been attained. Recently it has been stated that 
two Swedish engineers have solved the problem, and much is being 
said about work done by Edison. All this must be taken for what it 
is worth. No doubt many patents have been taken out. Success on 
a — seale is quite different from commercial success on a large 
scale. 

H. M. (Petersburg, South Australia).—(1) Any point in the tread of a 
revolving railway wheel descri in space not a circle but a curve 
called a cycloid. The total length of this curve is equal to four times the 
diameter of the wheel. (2) The path of any point in a wheel as regards 
the axle is a circle. (3) For an extremely short space of time every 
point in the tread of a wheel one after the other is at rest ; the point 
which rests on the rail is obviously standing still. (4) Every point in 
the tread of the wheel moves .for an exceedingly short time at twice 
the velocity of the train. (5) Every wheel is made up of an infinite 
number of props or struts, the lower eads of which rest on the rail and 
carry the load. We trust that this explanation will make the whole 
maatter clear to you and your friends. 
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THE ABER EXPLOSION, 


Tue explosion at the Universal Colliery is demonstrated 
by the explorations of the most experienced mining 
engineers in the district to have been the fiercest and 
most destructive recorded in the dismal annals of the 
South Wales coalfield. Its death roll has on several 
occasions been exceeded ; but there is no record, accord- 
ing to the experts who have examined the workings, of 
such complete devastation as that caused by what now 
appears to have been a single blast sweeping from 
face to face of the pit. For some time the South 
Wales steam coal basin had enjoyed an immunity from 
the more calamitous accidents which were frequent, and, 
in fact, of annual occurrence in the thirty years following 
1857, when deep coalmining may be said to have com- 
menced. Except for an explosion at Llest, in the Garw 
Valley, in August, 1899, involving nineteen deaths, 
colliery operations had not been disturbed by a serious 
disaster for a happy period of five years. It. was in 
January, 1896, that the Tylerstown pit exploded with a 
death roll of fifty-seven; and there was an interval of 
eighteen months between that and the catastrophe at the 
Albion Colliery, in the Taff Valley, in June, 1894, 
involving the sacrifice of 276 lives. But between 1867, 
to go no further back, and 1887, there were thirty-two 
more than ordinarily deadly explosions, sometimes two in 
one year, and including such well-remembered calamities 
as the ’erndale, November, 1867, with 178 victims; Fern- 
dale again, June, 1869, with sixty deaths; Abercarn, 
September, 1878, with a loss of life of 268; and Risca, 
July, 1880, when the fatalities numbered 119. Thereafter 
ten years passed before the terrible figures again exceeded 
a hundred, and that was at Llanerch, in February, 1890, 
when the deaths were 176. It is placed beyond doubt 
that the list of slain in the most recent of these dreadful 
occurrences cannot be less than eighty-two; and it 
would seem, from the statements of the rescue parties, 
that in the great majority of cases death was the instan- 
taneous result of the devouring fire, the effects of the 
suffocating afterdamp being visible only ina few instances, 
and those confined to one portion of the pit. 

The Universal Colliery is sunk to an easterly ccntinua- 
tion of the Rhondda four-feet and the valuable nine-feet 
seams, high up in the Aber Valley which penetrates 
wedge-like into the mountains dividing the Taff and 
Rhymney colliery districts. Until recently it was a 


virgin field, but during the past decade pits have been 
constructed at Llanbradach at the mouth of the valley ; 
a little northward is the New Windsor ; and in the bosom 
of the hills further north is the Universal, the present 
scene of havoc and woe. Its “ taking ”’ of 3000 acres im- 
pinges on the Llanbradach property at one side, and runs 
contiguously with that of the Albion under the mountain. 
The three mines, it may be mentioned, are working a 
similar coal, and were made with great difficulty, owing 
to the enormous quantities of water encountered. The 
Universal Company, however, had the advantage of an 
uncommonly skilled and eminently practical board of 
directors, some of whose names are known throughout 
the mining engineering world. Sir William Thomas 
Lewis is chairman, and among his colleagues are 
Mr. E. P. Martin, managing director of Guest and Keen, 
Limited; Mr. H. W. Martin, the chief colliery manager 
of the converted Dowlais Works; and Mr. W. T. Rees, a 
veteran colliery expert, who is managing director. These 
gentlemen determined that the Universal should be a 
model colliery ; and that, in fact, is the character it has 
borne. It is four years or more since active operations 
began in opening up the workings; but it is scarcely 
eighteen months since coal winning yielded an output of 
800 tons a day; and the youth of the undertaking is 
sufficiently indicated by the fact that four of the divisions 
towards the face are named “ Pretoria,” ‘‘ Mafeking,” 
Kimberley,” and Ladysmith.” Differing from most 
of the older collieries in the neighbouring valleys, the 
winding and upcast shafts are sunk in the centre of the 
“taking,” and from here the workings extend on either 
side to east and west. Under this arrangement, with the 
most powerful fans, and the most modern scientific 
safeguards provided underground, it might have been 
thought, and was confidently hoped, that the mine was 
as well protected as engineering ingenuity could render it 
So it had proved to be up to 4.50 this day week. Atthat 
hour the men of the night shift were gradually returning 
to the surface, and the day firemen and repairers preparing 
to descend. One cage-full had just reached the pit-bank 
when the thundering roar of an explosion was heard— 
some of the men on top say two explosions. In amoment, 
as an almost immediate attempt at rescue proved, the 
workings were a wreck; and the eighty-two workmen 
below, as has been subsequently discovered, were sud- 
denly snatched from life. The circumstances were 
nearly identical at the first Ferndale explosion, at the 
Albion Colliery, and at Tylorstown. Although itis thirty- 
four years ago, Sir William Lewis, Mr. Kirkhouse, and 
other mining engineer still survives to bear wit- 
ness that the Ferndale also was a recently-opened pit, 
sunkin a high hollow in the mountains, equipped with 
the most modern machinery up to that date, and in the 
early hour of a November morning the shock came, 
the blast coursed through the workings, and most of the 
men were killed at once by the fire and not by the succeeding 
poisonous gases. The Albion and Tylorstown were both 
comparatively new pits, the former probably the smaller ; 
but in each case, as in that of the Universal, there had 
been no premonition in the form of gaseous issues in the 
working places, or ominous signs of a cracking roof. The 
explosion burst as suddenly as the sound of a pistol shot 
at night, and in no one of the instances, to the best of 
our memory, was an intelligible cause of the disaster 
ascertained, or any reason found to lay a fault at the door 
of the management. Yet, surely engineering science is 
not content to let it be assumed that these calamities are 
inevitable; not to be accounted for or averted; just ‘acts 
of God,” to use a phrase familiar in the insurance wurld 
with regard to another and little less perilous industry. 
The Home-office will probably institute an inquiry 
after the Coroner’s inquest; but as the Coroner cannot 
begin to take evidence for a fortnight or three weeks, 
and as already protests are being made that there is 
not a single person conversant with practical mining 
among the eighteen eminently respectable local residents 
sworn on the jury, it may occur to Mr. Ritchie to vary 
the usual course, if it be possible, and expedite the 
official investigation. There is only one survivor, but, of 
course, there are some hundreds of the day workmen 
who can speak to the general condition of the workings, 
and we are bound to add that all they have said since 
the distressing occurrence is a tribute to the cleanness 
of the mine and the excellence of the air supply through- 
out the stalls and headings. Before the reports of 
His Majesty’s Inspectors of Mines, of whom several 
were in attendance, are officially recorded, it would be 
mere speculation to discuss the exciting cause of what 
even those trained observers describe as a phenomenal 
incident, not so much in loss of life as in the swift 
and cataclysmic destruction wrought on the roofs, walls, 
and furniture of the pit. Two remarks, however, suggest 
themselves to those whose experience dates back to the 
first Ferndale explosion (1867), and covers all the graver 
disasters since. It would seem that the newest and 
best equipped mines, even the most exemplary of 
model collieries is not necessarily safer than the older 
pits, where there is a larger space in the worked-out 
area for the flash of flame and the foul gas to 
disperse or dissipate themselves. It is necessary also 
to dismiss the idea that explosions are more: apt to occur 
in a time of abnormally low pressure than: when the 
barometrical register is high. Continuously for some 
weeks up to the fatal Friday the glass had steadily 
marked 30in. and over, and there had been an unvarying 
dry wind from the N.E. A similar atmospheric condi- 
tion was noticed in the July of 1880, when the Risca 
explosion took place. The observation is worth making 
if only on account of the practice of the Meteorological- 
office in confining itself to sending out its ‘ colliery 
warnings ’’ when the pressure threatens to be unusually 
light, or indications of a sudden fall are discernible to the 
skilled readers of the signs at Westminster. To suggest 
that a prolonged period of heavy atmospheric pressure on 
the earth may be as conducive to the squeezing out of 
compressed gases, as the relief of that pressure is inevit- 
ably to free them from their hidden reservoirs, is too 
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adventurous a topic to be debated here and now. Much 
the same may be said of the theory that the explosion 
was one of coal dust. For the moment we have but to 
wait. 


KEEPING STOCK. 


One of the most curious phases in manufacturing life is 
the policy recently adopted and now very generally fol- 
lowed by English engineers of not keeping stock. One 
illustration will better serve to convey what we intend 
than a thousand words. A few weeks since an English 
engineer wisked to obtain some steam pumps. The 
work to be done was moderate, say, 100 horse-power; the 
height of lift small, say, 40ft. Laudably desirous to 
place the order in England, he applied to about a dozen 
firms. Not one would undertake delivery in less than 
three months. Pressed for time, he placed the order with 
an American firm, and the pumps were taken out of stock 
and sent away within twelve hours of the receipt of the 
order. It may be said that the engineer laid down cer- 
tain stringent conditions, and forwarded designs, and cut 
down prices to home firms, while he took what he could 
get from the United States. He did none of these things. 
He asked for steam pumps to work at not more than 
100 lb. steam pressure, and to lift so many gallons per 
minute 40ft. Every firm he applied to was quite willing 
to supply him. They all made regularly just the pumps 
required; they all had the necessary patterns; but they 
had no pumps in stock. What is true of these pumps is 
true of most things made by engineers in the present 
day. From steam engines to stop valves, from lathes to 
steam pipes, it is now, and has been for some time past, 
impossible to place an order for prompt delivery. 

There are two ways of explaining this unsatisfactory 
position of affairs. The first and the most obvious is 
that firms are already so full of orders that they cannot 
take any more. Thisis no doubt true toa certain extent; 
but the second explanation states a cause which we have 
reason to believe is far more potent at this moment. 
There has, beyond doubt, arisen a practice of working only 
on orders, and definitely refusing to keep stock. Men 
are discharged and shops closed rather than work for 
the future. We can remember the time, not so far 
distant, when firms did not hesitate to fill their stores 
with engines, or stop valves, or pipes, or pumps, for 
which they had no immediate demand. They trusted 
in the future; and we have no reason to think that they 
were deceived or mistaken. In those days there was 
enterprise, prescience, that seem to be lacking now. It 
is indisputable that this caution is driving orders out of 
the country. Any reasonably large order, say, for steam 
plant, must be placed about twelve months in advance. 
If the plant is wanted sooner we have to go to Germany 
or the United States for it. A great rush of orders and 
a scarcity of workmen rendered working for stock impos- 
sible for a time ; and now that the rush is over manu- 
facturing engineers will not return to their old methods, 
simply, it would appear, because they have got into a 
new groove. But this and the other causes we have 
named are very far from supplying a complete explana- 
tion of interesting commercial phenomena. Day by day 
we find the limited liability company taking the place of the 
individual or the firm. It is matter of common knowledge 
that while undertakings managed by one man, or by two or 
three partners, have for years made profits of 15 to 25 

r cent., companies formed to take over the same 

usiness have to be satisfied with 4 or 5 per cent. A 
board of directors with diverse views, an uncertain policy, 
inadequate knowledge of the work to be done, and 
chequered interests, is, after all, a very clumsy machine 
to carry on a considerable manufacturing establishment. 
Almost always such boards are timorous. They do not 
really understand the market, or the details of a business 
to which they have been brought up. Usually the whole 
management gets into the hands of one or two men who 
have to be doubly cautious, for they have to satisfy, not 
only the directors, but the shareholders in general. In 
this country we have, it would seem, two classes of 
directors—those who are very cautious, well content to 
do a moderate business and to get 5 or 6 per cent. on the 
invested capital, and another and much smaller class, 
who “ plunge ” recklessly, make good profit for a time, 
and then fail for thousands or hundreds of thousands of 
pounds. When a limited company makes considerable 
profits it will as a rule be found that nearly all authority 
has been delegated to or assumed by one man who 
controls everything. Our readers can, no doubt, call 
to mind a multitude of examples of this highly successful 
policy ; a policy which has been peculiarly satisfactory in 
railway management. 

But when we have allowed for the caution of directors 
or the incompetent want of enterprise of individuals, 
something, indeed a good deal, remains to be explained; 
and it is well that serious consideration should be given 
to what we are now about to say. In the United States 
there does not appear to be the least hesitation about 
accumulating stock. On the contrary, the American engi- 
neer treats a large stock as the fly-wheel of his business, 
which enables him to regard trade fluctuations with equani- 
mity. Holding, as he does, that in the course of a couple 
of years he will certainly sell somany pumps, letussay, he 
goes on making. Aithough one month he may sell none, 
he knows that next month he may sell very many. If his 
men threaten a strike he can point to a big stock and tell 
them that he is independent of them for months, because 
he has thatstock. Hecan always take orders, and so work 
his way into new markets, or retain old ones. If a man 
has £20,000 worth of stock he does not lie awake quak- 
ing at night lest he should be ruined; but the modern 
English manufacturer appears to think that every farthing 
he possesses should be spent on the development of his 
works or invested in some other business than his own 
which will bring him in 4 per cent. The accumulation of 
stock is a thing abhorrent to modern men. In Ger- 


many a mistake of a different kind has been made. 
Every available farthing of capital has been expended on 
the construction of works; and not a few of the banks 


which have advanced the money have been ruined or all 
but ruined. Over-production has played havoc for the 
time with trade. In the United States there is plenty of 
money. We doubt that there is more money than the 
United Kingdom possesses ; but it is beyond all question 
that both money and credit are used with much greater 
vigour at the other side of the Atlantic than they 
are with us. We are not now referring to great Trusts 
or other abnormal commercial developments, but to 
the every-day commercial life of the country. It 
is all very well to urge on the English manufac- 
turer the necessity of seeking new markets. He 
will receive such advice with apathy while he is unable to 
satisfy the demand which already exists. Yet several 
engineers have assured us that they would regard a 
diminution in demand and the clearing of their order 
books with delight, as it would give them a chance to 
accumulate a little stock. But if these gentlemen follow 
the prevailing fashion, the moment they experience a 
falling off in demand they will discharge men and reduce 
output. We have no desire to see stock accumulate 
beyond reason. Sound policy will avoid over produc- 
tion. To starve the market is after all worse than to 
over feed it ; but if our readers will reflect a little on past 
history they will, we think, agree with us that, after all, 
even stock apparently out of reason too large finds its 
way sooner or later into the hands of good purchasers. 
We believe that there is now, and has been for some 
time past, too much lack of enterprise, and an altogether 
redundant caution on the part of investors. Capital has 
grown shy. There are, of course, certain branches of 
engineering in which it is simply impossible to accumu- 
late stock because of the diversity in the requirements. 
But, after all, the customer is not wholly to blame for this, 
and the difficulty is, we feel sure, frequently exaggerated. 
A man who wants a steam engine badly is not likely to 
be very particular as to details. He will take what he can 
get. We have examples of this every day. Not long since 
a good order went to the United States simply because the 
purchaser could not obtain at once any engine nearly like 
what he wanted in this country. He quietly accepted what 
an American maker offered him. No doubt the consult- 
ing engineer has done much harm in various ways. But 
the manufacturing engineer has been too prone to find in 
Great George-street excuses for his own lack of foresight 
and speculative energy. There is after all, we fear, some 
truth in the statement that the real difference between 
the American and the English manufacturer is not one of 
technical skill, scientific training, or mental capacity, but 
simply tbat the former will risk money and credit to push 
trade, and the latter will not. There is such a thing as 
over-caution, and we seem to be suffering from it just 
now. 


THE MANCHESTER AND LIVERPOOL ELECTRIC RAILWAY. 


Ir is impossible to criticise completely any scheme of 
which the details are lacking. But this proposition does 
not apply to general principles, salient features, or obvious 
consequences. We commented briefly last week on Mr. 
Behr’s proposals for establishing an electric railway 
between Manchester and Liverpool. We intend now to 
consider the scheme more fully in the light of existing know- 
ledge. Certain things have to bedone by Mr. Behr. We have 
only to keep the “‘must” in mind—the necessary working 
conditions which can neither be ignored, evaded, nor 
avoided. They must be faced when they present difficul- 
ties, overcome if possible, but if not success is impossible. 

The very first point to be considered is the transmission 
of electrical energy to the car. There are to be four 
motors, each able to exert 350 I.H.P. No matter 
for how long or how short a time the necessary 
current passes, provision must be made for it. As- 
suming that the pressure is to be 500 volts, then 
in round numbers we have a current of 2225 ampéres 
to provide for. Mr. Behr can, as we have said, 
have a generating station in Manchester, and another 
in Liverpool, or one half way between. But for practical 
purposes it seems to be clear that he will have, do what 
he may, to transmit power fora minimum distance of 
18 miles. We are not aware of the existence of any 
electrical railway or tramway over the conductors of which 
1500 indicated horse-power is transmitted a distance of 
18 miles. We do not, of course, say that the thing 
cannot be done, but the doing of it presents some 
difficulties. What isto be the character of the conductor ? 
It cannot be an overhead wire and trolley of the ordinary 
kind, because such a device could not endure a single run 
ata speed of 110 miles an hour. There remains then 
the slipper system. But we need scarcely say that 
slippers, unless heavily weighted or pushed down by 
springs, will jump and spark. Trouble with shoes at 
even slow speeds of 20 miles an hour or so is a familiar 
factor in the working of such electric railways as we have. 
At 110 miles an hour the trouble would be intensified. 
Any device, springs, or weights tending to push the shoes on 
to the conducting rail would, of course, increase friction, 
so the risk of fusing the shoe by frictional heat would be 
very considerable. Obviously the simplest and best 
way in which electricity can be transmitted to the 
motors consists in making the main bearing rail 
—the mono-rail—the conductor, and permitting the 
driving wheels to pick up the current and trans- 
mit it to the motors. We take it for granted that 
the side guide rails—of which it seems there are to be four, 
two on each side of the A frames—can be used to convey 
the current back to the power-houses. But simple as all 
this appears upon paper, it will be found to present com- 
plex electrical and mechanical problems as soon as we 
attempt to reduce it to prattice. To carry the current in 
this way would be fraught with peril to workmen. The A 
frames carrying the rails will be of steel, supported like the 
trusses of a bridge on concrete or masonry foundations. 
They, of course, cannot beinsulated in any satisfactory way. 
The weight of the car is stated at 50tons. If it is carried 
on four wheels the load is 12} tons per wheel, which is 
obviously a great deal too much. There must be six 
wheels, representing over 8 tons per wheel. How is a 


rail which carries such loads, and is secured on the top of 
steel frames, to be insulated? If the railway was under 
cover throughout the thing might be done. Under the rulin 
conditions of weather we prefer not to try and solve the 
roblem. If the sliding shoe and the trolley are pro- 
hibited, and the main bearing rail cannot be insulated 
there only remains as a solution of the difficulty a sub. 
sidiary rail, laid, say, by the side of the main rail, ang 
carrying a picking-up wheel or wheels. By degrees we 
see the so-called mono-rail becoming a line with no fewey 
than six rails. Mr. Behr exhibited a full sized model 
railway at Brussels in 1897. The current pressure wag 
750 volts, It was carried by an insulated rail, bolted to 
the sides of the A frames about Tin. from the ground, on 
which a small pick-up wheel ran. It is very doubtful jf 
the Board of Trade would sanction any similar arrange. 
ment in this country. The pressure is quite sufficient to 
kill ; and even if the road were so carefully fenced that 
no trespasser could obtain access to it, the linemen 
engaged in repair work would be continually in danger, 
Either the pressure must be greatly reduced, or the con. 
ductor must be placed in some generally inaccessible 
situation, 

We have suggested a diameter of a little over 6ft, 
as about the least suitable for the driving wheels, 
This gives us, in round numbers, 500 revolutions per 
minute, which seems to be about as many as will 
be convenient. The eight wheels which carried the 
Brussels car were, we believe, 4ft. 6in. in diameter, 
but the speed was only eighty miles an hour. Bear. 
ing in mind the condition that the centre of gravity 
must be below the rail, it seems to be obvious that 
these wheels cannot stand, as in the Brussels car, 
in a row all along the centre of the car with the 
passengers seated at each side, their backs to the 
wheels, which last were enclosed, of course, in a long 
narrow compartment. The only alternative plan consists 
in placing a group or bogie of three wheels at each 
end of the car, the portion devoted to passengers 
being slung in the middle from a long girder or truss, 
each end of which could rest on the bogie. We should 
then have an arrangement in all respects analogous to 
one used in countries where there are no wheeled 
vehicles. A couple of poles are carried at each end by 
mules, and a palanquin, or basket, is hung from the mid. 
length of the poles. We gather from the drift of the 
evidence given before Lord Falkland’s Committee, that 
the difficulty of coupling the motors to the driving wheels 
is recognised, Our readers will readily understand from 
what we have said that it is very serious. Dr. Hopkinson 
gives the weight of each motor as 2} tons. It would be 
practicable, we suppose, to mount one beside each of the 
four driving wheels, two on one side of the car and two 
on the other. But the better mechanical arrangement 
would be to use eight motors, and put one at each side of 
each driving wheel. Then trouble begins about springs, 
and some coupling gear analogous to that of Messrs, 
Ganz, recently illustrated in our columns, will have to be 
adopted. We have then a long central girder, or two 
long central parallel girders, and the driving and carrying 
wheels and the motors, representing together a very heavy 
weight, with their centre of gravity not much less than 3ft, 
above the rail. Nothing was more easy than to promise 
that the centre of gravity should be a foot below the 
upper rail. A good deal of scheming will be required to 
fulfil the conditions without carrying a quantity of pig 
iron ballast in the lower portions of the car. We con- 
clude, however, that gearing either by cogs or chains will 
be used to couple the motors to the driving wheels, 
because that idea was favoured by Dr. Hopkinson. The 
motors could then be carried at a lower level than the rail, 
and in this way something would be gained by letting 
down the centre of gravity. This system was very 
ingeniously worked out in the Brussels car. The A 
frames were under 5ft. high. The car was about IIft. 
wide, and in cross section resembled the letter W, two 
rows of twenty-five seats each, being placed at each 
side, the mono-rail and A frames fitting on to the 
central triangle of the W. The motors were thus brought 
within about Tin. or 8in. of the ground, and drove the 
wheels by chains. The whole arrangement was exces- 
sively complex, and would require much modification 
before it could meet the conditions of regular service 
with any certainty. 

The more carefully the whole scheme is considered the 
more apparent does it become that the mono-rail is the 
worst possible road for electric high-speed locomotion. 
The design of electric locomotives, or even of coaches 
fitted with motors, presents many and very complex pro- 
blems, both electrical and mechanical, for ordinary rail- 
roads. These are hard enough to deal with when the speeds 
are moderate, the demand for power fairly constant, and 
the track wide enough to give plenty of room. Itis not easy 
to understand why a high-speed scheme should be unne- 
cessarily handicapped by having a single rail instead of two. 
In the early examples of the rono-rail haulage was effected 
by horses or ponies walking on the ground and pulling 
the little trolleys by a tow rope or trace. From the 
first moment, with steam Mr. Behr was in difficulties, be- 
cause of the utter unsuitability of the mono-rail for 
mechanical traction. The advent of electricity has in no 
way helped him. We are, indeed, disposed to think that 
it has only increased his difficulties. As we have already 
said, Mr. Behr deserves praise for his pertinacity ; and, for 
various reasons obvious enough, we shall be glad to see an 
attempt made by any engineer or railway company to 
poctonr: 4 a velocity of 100 miles an hour. But this in no 
way affects our present opinion that the mono-rail system 
appears to be about the worst possible device that could 
be invented for attaining the desired end. 


SHEFFIELD A TRADE MARK. 


THERE is a growing feeling in Sheffield that energetic action 
might well be taken to safeguard the name of the city in 
respect of Sheffield-made goods. That feeling is encouraged 
by what is known as the Solingen prosecution. Mr. Robert 
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i ading cutlery manufacturer and a Past-Master 
pe = the pane points of that interesting action, 
which resulted in a way most satisfactory to Sheffield traders. 
§overal German firms had been in the habit of manufacturing 
with the word ‘‘Sheffield” upon them. Action 
taken at Elberfeld, where the contention was the 
undoubted and sole right of Sheffield to the use of its own 

ame. The German authorities gave the prosecution every 

gasistance in their power, and their decision was straight- 
forward and emphatic. The offenders were heavily find, and 
ail goods found with the word “ Sheffield’ upon them were 
destroyed. This was a case in which action was taken by 
a local manufacturer, aided by others interested. The Cutlers’ 
Company, though they were not the prosecutors in this case, 
have done good work in the past, and although they are 
regarded as the guardians of the Sheffield trades, there is a 
growing impression that this is a work which the Corporation 
should control. The defence of private trade marks is fairly 
a matter for the affected firms, who never lack for help from 
others whose interests are involved, and the Cutlers’ Com- 
pany have in the ged shown great enterprise in protecting 
the rights of local manufacturers, yet, contrary to the 
commonly-accepted belief, the Cutlers’ Company have no 
funds, and when they undertake a prosecution they are not 
in the position of being able to put their hands into a war 
chest for the purpose. The money has to be specially sub- 
scribed for each prosecution. It is held, therefore, that with 
regard to the word “ Sheffield” the defence of that word is 
very properly part of municipal responsibility, affecting, in 
its day, the work and wages of the ratepayers. The great 
point to remember is that all countries are precisely in the 
same position as Germany. No legal right exists to stamp 
‘ Sheffield” on goods manufactured elsewhere. Mr, Belfitt, 
in an admirable letter to one of the local newspapers, reminds 
Sheffield people that “ Dresden china” means china made in 
Dresden. The German authorities have been energetic in 
making that clear to all who doubt it, or who act as if china 
might be called “ Dresden’? and made anywhere. There 
have been successful prosecutions in various parts of the world, 
including England. It is quite right that it should be so, 
but, as Mr. Belfitt points out, the interests of British manu- 
facturers should just be as vigorously upheld by British 
authorities as the interests of the Germans are by the 
German authorities. A town, it is contended, has a right to 
its own name, and no manufacturer should use any other 
name than that of his own town to describe the source of 
origin of his wares. 
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LITERATURE. 
The Cement Industry. New York: The Engineering Record. 
1900. 


Most of the articles composing this book, and reprinted 
from the pages of the journal which publishes it, have 
been written by Mr. Frederick H. Lewis, who has had 
the opportunity of inspecting various typical plants for 
the manufacture of cement in Europe and in the United 
States. These have been supplemented by the work of 
other specialists in the same field. 

The first chapter is by Mr. 8. B. Newberry, who briefly 
defines and describes the chief classes of hydraulic 
cements, and treats of their composition. Proper promi- 
nence is given to the classical work of Le Chatelier, and 
the writer’s own extensions of his theory are recorded. 
The leading methods of burning raw material to clinker 
are sketched shortly but with fair accuracy, though 
exception must be taken to the unduly favourable 
estimate of fuel consumption in intermittent kilns and in 
fixed continuous kilns, and to the exaggerated estimate 
for kilns of the rotatory type. Anintermittent kiln is set 
down as using 25 per cent. of fuel on the weight of the 
clinker produced, and a fixed continuous kiln of the 
Dietzsch type as consuming 12 per cent., whereas in 
practice 40 and 20 per cent. vies waoagee 4 would be nearer 
the mark. Similarly the rotatory kiln using dry raw 
materials is debited with 40 per cent., and, when using 
wet raw materials, with 50 per cent. of fuel. Asa matter 
of fact, the pesveningn of fuel in properly designed 
rotatory kilns is nearly independent of the materials 
being dry or wet and averages 30 per cent.—a quantit 
much in excess of that indicated by theory, but still 
substantially smaller than the amounts stated. 

The remainder of the work is almost purely descriptive. 
The various contributors to the Engineering Record 
have visited a considerable number of plants, have 
examined, and have described them. The works dealt 
with range from those having the most old-fashioned 
equipments to those containing the latest form 
of rotatory apparatus; there is, of course, one notable 
omission in the k, viz., a description of the plant 
of the Atlas Company at Northampton, Pennsylvania, 
which represents the highest type of rotatory cement 
practice. This is not included for the reason that its 
procedure has not been made public until quite lately, 
when an account of the methods there in use was given 
in a paper read before the Institution of Civil Engineers. 
To those familiar with the operations of this gigantic and 
most successful corporation, the attempts at attaining a 
workable rotatory process set forth in the book under 
discussion appear elementary. Those who wish to gain 
a knowledge of the history of the rotatory process, and 
of ordinary American practice outside the Atlas Works, 
are referred to Chapter XX., in which Mr. Lewis has 
brought together much interesting matter. 

At the time when the articles forming the book were 
written little or nothing had been done in Europe to 
arrive at a workable rotatory system. A later edition, 
which should be undertaken, will give prominence to the 
excellent work now being carried on at Hemmoor, near 
Hamburg. The English rotatory plant, modelled on that 
at the Atlas Works, and now in operation at Swanscombe, 
will also need description. Danish factories should be 
included. The book lends itself to such extension, 
because it has no other plan than the collation of inde- 
pendent accounts of existing works and contemporary 
methods, and a chapter can be interpolated at pleasure 
without dislocation of any general scheme. 

Having read and studied every section of the present 
vol ime, we can testify to the great merit and usefulness 


of the book published by our contemporary; and we 
would urge two things to complete the success of an 
admirable piece of work. These are the discussion by 
an expert of the relative advantages of the different 
methods described, due regard being had to the local 
conditions as far as they can be ascertained, and, secondly, 
some indication of the general trend of the cement 
industry at the present time. In this great trade there 
have occurred in the course of the last twenty years 
many developments and advances which are now reach- 
ing, or have already reached, their culmination. The 
whole industry is shortly to be revolutionised, and it is 
right that the engineer, as the largest and most exacting 
consumer, should be acquainted with the bearing of this 
revolution on his own requirements. 


LABOUR TROUBLES. 


In connection with the London and North-Western dispute 
at Stockport, the whole of the men who were ordered to 
remove, but who refused to transfer themselves, are, it is 
stated, being gradually dismissed the service. Three more 
men received notice on Wednesday. Beardsall,a porter, to go 
to Birmingham; Wood, porter, to Euston; Fisher, porter, 
to Wolverhampton. 

The Llest Colliery, South Wales, dispute continues affect- 
ing 325 men, who stopped on March 8th. Most of these 
have found work elsewhere. 

At the Garw Collieries notices to terminate contracts 
expired on Saturday at Garw Vychau, Braichycymmer, and 
Cefn Slip, and the owners insist as a condition of a re-start 
that a reduction of wages must be accepted. The Darran 
stopped a week ago, and the Ffalvan on the 1st. The total 
men affected are 950. 

At Stone’s, North Blaina Colliery, a new price list is under 
discussion, but it was stated at the Blaina monthly meeting 
on Saturday that, judging from the correspondence, the 
management would not be likely to accept, and preliminary 
measures were taken with the view of tendering notices. 

On Saturday, the result of the audit of books of the firms 
connected with the conciliation and arbitration for the 
North of England iron trade was published at Middles- 
brough. The return covers March and April, and shows 
that the output of rails, plates, bars, and angles for that 
period was 14,781 tons, as against 15,827 for January and 
February. In March and April last year the production was 
26,503 tons, showing a marked reduction. Figures indicated 
that rails stood for 276 tons; plates, 5157 tons; bars, 7743 
tons ; angles, 1604 tons; total, 14,781 tons. The net average 
price was £7 17s. 8d., a reduction of 9s. 23d. on the previous 
return and of £1 4s. 44d. on the last six months. The result 
is a reduction of 5 per cent., following the last of 74 per cent. 
Prior to this there have been advantages in the two years of 
30 per cent. 

Penrhyn quarries have now been started, and on Saturday 
were visited by Lord Penrhyn. There are at present only 
thirty men employed, but the manager states that they have 
on the books over 1000 men desirous of returning to work 
at the old terms, and that the number is daily increasing. 
It is authoritatively stated that the loss of wages in conse- 
quence of the dispute has now totalled £180,000. 

At Bethesda on Monday the quarrymen’s dispute, which 
looked more hopeful at the close of the week, assumed 
a more threatening form. A large meeting was held in 
private, and a militant spirit shown throughout. During 
the meeting a communication was read from 1000 quarry- 
men now working as colliers in South Wales, who wished 
to be informed of the decision arrived at, and bidding them 
stand firm and continue the struggle. At the close the 
following resolution was carried :—‘‘ That in the face of Mr. 
Young, the manager’s, notice inviting us to the quarry on 
the 11th June, while still refusing to recognise any of our 
real grievances, especially the right of combination, acknow- 
ledged by law and the best employers in the kingdom, that, 
having regard to our fidelity to the cause of labour, and 
loyalty one to another, we cannot do otherwise than continue 
the struggle until we secure an honourable settlement.” 

The Leeds operative bakers and confectioners came out on 
strike on Saturday. The dispute relates chiefly to wages 
and the number of working hours in a week, and is likely to 
be severe. The men demand a minimum of 30s. and the 
working week to be 54 hours. Masters offer 28s. minimum, 
and that the week be 58 hours. Strikers are receiving 15s. a 
week from their Union. 

At Birmingham on Monday the bi-annual conference of 
the iron and steel workers of Great Britain was opened. 
Sixty delegates were present, representing about 40,000 
workers of England and Wales. The annual report is to be 
first submitted and then discussed, with a view to strengthen- 
ing the organisation. Mr. W. Anscott presides. 

In the Swansea district colliery disputes continue. Notices 
to cease operations at Velinfran Colliery will expire on 
Saturday. The old copper pit, Morriston, has just re-started 
after a long stoppage, but through a misunderstanding as to 
the terms of agreement come to a few days previously, all 
the men came out again, and the pit is once more at a 
standstill. 

The whole of the Foxhole collieries have now entered upon 
the second month of stoppage. 

The copper pit, Morriston, dispute is now to come into 
the Courts. On Tuesday twenty-one summonses were 
applied for against workmen who had left without notice, 
£2 damages being claimed in each case. 

The Swansea builders’ labourers’ dispute threatens to be a 
protracted one, and no signs are given of a settlement. 
Thirty men have been sent away by the Trades Federation to 
get work in other quarters. 

In London, on Tuesday, at the International Conference of 
Miners, a resolution was adopted in favour of an eight-hours 
day for miners. From this the Durham delegate dissented, 
and also from the proposal to obtain a minimum wage. 

At the Birmingham meeting of the Ironworkers’ Confer- 
ence on Tuesday it was announced that the membership 
had increased by 4000 during the past two years on account 
of the prosperity of the trade. Gratification was expressed 
at the application of the sheet mill workers of South Wales 
and the Midlands, and the establishment of a Welsh Com- 
mittee to deal with local disputes. At the conclusion a 
resolution was adopted suggesting that all nationalities 
should endeavour to obtain the minimum rate of wage. The 
Durham representative was the only dissentient. 

At the Bristol engineering works of Mr. Stothert it is 
stated that the Government were anxious to place with that 
firm an order which would have opened up an additional 


branch of engineering for Bristol, and for this work it was 
necessary to employ shipwrights. Mr. Stothert has, it 
appears, unfortunately, a difference with the shipwrights’ 
organisation, in consequence, it is urged on the labour side, 
of his refusal to employ wood shipwrights on iron work, 
maintaining as a reason that the necessary skill, economy, 
and despatch cannot be given. The result is the Shipwrights’ 
Society will not allow their members to work for Mr. Stothert 
on wood, and this week an agent from the Government was 
unable, to the regret of the district, to place the order. 


DOCKYARD NOTES. 


Tue Vickers battleship Vengeance has arrived at Ports- 
mouth. She is practically one of the Canopus class, but 
being of later date embodies various minor improvements, 
and her armour is on the Krupp system, not Harvey nickel. 
Her protection is, therefore, fully equal to the Majestic’s, 
which that of the Canopus is not. 


“Tue world progresses! We have received a circular on 
the subject of a new publication to be called ‘“‘ Submarine 
Navigation.” From the circular we learn that the subject 
is “ fighting its way to respectful recognition,” though it has 
“enjoyed a long experience of popular scorn and indifference. 
But the lessons writ in blood for us across the African sky 
have given new values to many subjects in the public mind.” 
This is really a most bitter reproof to THE ENGINEER for its 
attitude upon the subject of submarine boats considered 
practically. However, the “claims of a conquering new 
idea”’ are to be ‘‘ set forth with adequate fulness ” by “ Alan 
H. Burgoyne, Esq., whose contributions to naval and 
military periodicals have given him a recognised standing 
wherever the subject of submarines receives its merited 
attention.” Mr. Nicholas J. Quirk, of Chicago, to whom we 
recently alluded, will have to look to his laurels and keep. 
his eye on Mr. Burgoyne. 


Tue Vickers 9-2 gun has attained a rate of fire of three 
rounds a minute off Portsmouth on several occasions. The 
Elswick 9-2 worked out at two rounds a minute, or rather 
two rounds in about fifty seconds. It is not possible, 
however, to draw comparisons exactly, because the crew 
which fired the Vickers gun had previously fired the Elswick, 
and so acquired an additional amount of handiness. There 
seems little doubt, however, that some speed advantage lies 
with the Vickers piece, which has a quicker breach action 
owing to the steep cone system of obturator pad. Against 
this, certain disabilities in the steep cone system may be put, 
so that, all told, it is doubtful whether in actual as opposed 
to experimental practice one gun will be quicker than the 
other. From such reports as have reached us we should be 
disposed to place the rate at ten in five minutes for both, the 
Elswick gun doing a regular two per minute, the Vickers 
alternating between three in one minute and one in another. 


Some of the Essex class cruisers will, we understand, carry 
a single 7-5in. fore and aft instead of a pair of 6in. on twin 
mountings, We confess to an inability to see the point of 
this. Penetration in connection with either of these guns is 
rubbish, and in our opinion it would be better to mount the 
9-2in. or else stick to the pair of 6in. that we have, and 
which seem likely to give great satisfaction. If a change is 
made at all, the best would probably lie in revising the 
armament altogether, confining it to, say, several 9°2’s and 
3in., or to 7°5’s and 3in. The combination of 7-5’s and 6in. 
pieces does not seem worth the candle. 


THe Polyphemus, torpedo ram, is to be sent to Ports- 
mouth to act as tender to the Vernon. In this there is 
possibly more than meets the eye. There are still to be 
found naval officers ready to assert that in the Polyphemus 
we hit on something very akin to the ideal warship, and then 
lost the idea. 


Last Saturday’s Daily Chronicle contained a stiff attack 
on the Admiralty in connection with the more or less 
‘“‘bogus ’’ commissioning of the Narcissus. If all be true 
some pretty scandals are about, but in the matter of the 
Narcissus the Chronicle has not got the worst of it. The 
ship has been commissioned as a sea-going gunnery tender, 
pe has her full complement of stokers. But not one single 
engineer officer has been appointed to her! Even in the 
Turkish navy this would take some beating. 


LIgEUTENANT GERMAIN, of the French navy, has invented a 
new system of transmitter for giving the range to the guns, 
and twelve are being fitted on board the Suffren. The new 
system is bydraulic. Electric transmitters are just now out 
of favour in France, on account of a theory that, though 
found to give satisfaction, they are delicate and rather com- 
plicated for practical work. The same sentiment exists in 
our service, but so far those experimentally fitted to the 
Canopus have proved fully satisfactory. 


THE French torpedo boat Tramoutane is to be launched 
at Bordeaux a few days hence. Like most of the new boats, 
she is armoured. She will displace 161 tons, and the 
designed speed is from 29 to 30 knots, with 4400 indicated 
horse-power. Armour, or something like it, is being exten- 
sively used in the new French submarines. 


Tue mystery of the “new explosive” tried at Bermuda 
against the Scorpion still continues. We gather that what: 
it really means is that 9:2 lyddite shells were tried on her. 
Out of twenty fired only three hit. One ought to have been 
about enough to settle her, if it burst properly. 


THE ProcREss oF LocoMoTivE ENGINE BuILDING.—We gave 
last week a list of the number of hands employed by various loco- 
motive building firms in this country. We add now the following 
particulars concerning the Forth Bank Works of R. and W. Haw- 
thorn, Leslie, and Co., Limited. Last pay, September, 1896, 448 ; 
1897, 285—a number of men on strike ; 1899, 499; 1900, 582; at 
present, 530. : 


NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty: — Fleet engineer: J. S, 
Watch, to the Cressy. ineers: J, A, Reynolds, to the 
Hearty ; A. R. Anderson, to the Collingwood ; nd C. Rush and 
J. Kelly, to the Cressy; and H. J.C eqs, to the Excellent, as 
instructor in hydraulic gun mountings. istant engineers : H. 
Hammond, E, B. Scott, and E. G, Smith, to the Cressy ; T. G. R. 
Davies, to the Diadem ; and C, L, J. Risch, to the Camperdown 
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THE LIVERPOOL HEAVY MOTOR-CAR TRIALS. 

Tue third series of tests of self-moving vehicles for heavy 
work which have been organised by the Liverpool Self-propelled 
Traftic Association will be carried out next week, and, given 
good weather, promise to prove a greater success than either 
of their predecessors. It is no exaggeration to say that the 
eyes of the manufacturing public will be turned with 


| 
| The fire is regulated by a hinged ash-pan, and also by the lid 
covering the central firing shoot. 


The boiler is placed in 
front of the driver’s seat, with the coke bunkers on each side, 
the fuel capacity being sufficient for an ordinary day’s work. 

The engine, the change gear, and the compensating gearing 
are entirely enclosed in a dust-proof, oil-tight casing, and the 
cylinders are so arranged that high-pressure steam can be 
admitted to both when desired. The power is transmitted 


Fig. 1—THE LANCASHIRE MOTOR CO.’'S, ‘STEAM WAGON 


particular interest to the results. In view of the uature of | through Hans Renold’s silent-working chains, and tlere is a 
the roads over which the operations will take place, coupled | cushioning arrangement in the pinions on the compen: ating 
with the general surroundings, the trials ought to show | gear shaft to relieve the chains and working parts of undue 


fairly conclusively the amount of progress designers and | shock when starting with a heavy load. By this arrange- | 


builders of heavy motor vehicles have made. The following 
are the classes into which the competing vehicles will be 


divided :—Class A—Load, 14 tons ; maximum tare, two tons; | 
minimum level platform area, 45 square feet; minimum | 


width of driving tires, 3in.; speed, eight miles per hour. 
Class B—Load, five tons; maximum tare, three tons; mini- 
mum level platform area, 75 square feet ; minimum width of 
driving tires, 5in.; speed, five miles per hour. Class C— 
Minimum load, five tons; no tare limit ; minimum level plat- 
form area, 95 square feet; minimum width of driving tires, 
Gin. ; speed, five miles per hour. Class D—Minimum load, 
four tons; no tare limit; level platform area not specified; 
minimum width of driving tires, 4in.; speed, five miles per 
hour. 

There will probably be twelve competing wagons, ten of 
which are propelled by steam and two only by hydro-carbon 
engines. The presence of the latter will give additional 
importance to the trials, as showing the relative values of the 


toil and steam engine for this kind of work. We are enabled | 


to place before our readers illustrations of five of the vehicles , 


-~all steam-propelled—together with a few of their leading 
features. Next week we hope to give more detailed descrip- 


tions, together with observations of their working on the 


trials. 


Fig. 1 isa wagon made by the Lancashire Steam Motor | 


Company, Leyland, near Preston, and entered in Class B. 
It is 18ft. 4in. long by 6ft. 5in. extreme width. The platform 
has 75 square feet of available space, and rests on the main 
frame of channel ste21. The power is exerted on the felloes 
of the wheels close to the tire—an arrangement which is 
claimed to relieve the spokes of the stresses usually put upon 
them by the driving force. A fire-tube boiler supplies steam 
at 225lb. pressure to a horizontal compound reversing 
engine, with cylinders 33in. and 6}in. diameter by 6in. stroke, 
which runs at 420 revolutions per minute. The boiler has 
80 square feet of heating surface. It is fired from the top 
through a central shoot, the fuel used being gas coke. It has 


Patent Steam Cart and Wagon Company, Limited, Leeds, 
which are competing in Class D. The leading features of 
this type of machine have been described in these pages 
previously. We understand that there are now about sixty 
of them at work in this country. The makers have modified 
considerably the construction of the road wheels. These 
were formerly made like traction engine wheels, that is, with 
T-iron rims, wrought iron spokes, and cast iron bosses. It is 
found that a much lighter and stronger wheel can be con- 
structed from dished and flanged steel plates, with cast 
steel bosses riveted into them. The vehicle shown js 
18ft. Gin. long, by 6ft. 4in. extreme width. The lurry 
body is 12ft. long by 6ft. 3in. wide, and has 75 square feet of 
platform area. The boiler is of the locomotive type, with 
mild steel plates, riveted by hydraulic machinery. The 
working pressure is 160 lb. per square inch. The shell fire. 
box side plates are extended a considerable distance rearwards 
so as to form a water tank and bed for carrying the engine. 
The engine is of the horizontal compound type, with cylinders 
din. and 6gin. in diameter, by 8in. stroke. Reversing is 
effected by single excentric reversing gear. The exhaust 
steam is taken into a superheater in the smoke-box to render 
it invisible when emitted from the chimney. The fuel used 
is gas coke. All the gearing is of cast steel, the ratios pro- 
—_ giving speeds of five and two and a-half miles per 
our. 

Two brakes are fitted; one a band brake, acting upon a 
| pulley on the intermediate shaft, and one upon the rim of the 
wheel of the lurry or vehicle. The reversing gear is also 
utilised as a brake. The vehicle has a differential gear and 
| worm steering gear. This body is separate from the engine, 

and is carried on its own road wheels, 3ft. 6in. diameter with 
tires 5in. wide, which are connected to and rotated by the 
engine road wheels of the same diameter and width of tire. 
The two coming close together make the width of tires 10in. 
on each side of the engine. The makers claim, in reference 
to the use of a trailer, that this method of connecting the 


light locomotive to the trailing vehicle more fully complics 
with the Local Government Board regulations than if they 
were connected by a draw-bar. ~ 

Fig. 3 represents a steam wagon built by T. Coulthard and 
Co., Limited, Preston, and entered in Class D. It is 
LSft. 54in. long by 6ft. Gin. wide. The level platform is 12ft, 
din. by 6ft. 6in., and has 81:25 of available space for goods, 
ind is designed to carry a net load of from four to five tons, 
The boiler is of the vertical fire-tube type with straight solid- 
drawn steel tubes rendered non-corrosible by being galvanised. 
Coal or coke may be used as fuel. The boiler is con- 


Fig. 2—MANN'S 


| ment, it is stated, the engine can make almost a complete 


revolution before the full torque is exerted at the wheels. 
The compensating gear shaft is of special construction, being 
hollow from end to end. A bolt is put through this shaft, 


Fig. 3—COULTHARD'’S STEAM WAGON 


seamless copper tubes, and a fusible plug is fixed in the 
crown plate of the fire-box. An automatic feed pump works 
off the compensating gear shaft; it is arranged so that any 
excessive water above the amount required to feed the boiler 
is pumped back to the tank, the regulation being performed 
by a hand wheel fixed to the driver’s seat, whilst a small 
steam pump is placed under the seat for auxiliary feeding. 


and takes the end thrust caused by the bevel wheels off the 
bearings, thus reducing the friction considerably. The com- 


| pensating gear can be locked by an internal clutch arrange- 


| 


| 


ment by pulling a lever under the frame of the vehicle. 
There are no keys used in the machine, all wheels being fixed 


on flanges. 
Fig. 2 represents one of two machines built by Mann’s 


STEAM WAGON 


structed for a working pressure of 225 lb., is dropped 
between the main frame to which the bearer bars are bolted, 
and is placed behind the front axle. The footplate is in a 
lower plane than the main frame, sothat the boiler can be 
fired from below. It is claimed that this arrangement not only 
increases the tractive effort— presumably because the weight 
of the boiler is brought nearer to the driving wheels—but 
| also enables the driver to have a better view in front. A 
compound link-reversing engine, giving 25 brake horse-power 
at the normal speed of 450 revolutions per minute, is pro- 
vided. It has piston valves, and the cylinders are 3fin. and 
Tin. diameter by 6in. stroke. A noteworthy feature of this 
engine is the arrangement of the valves and main cover. 
Only one cover is used for both cylinders and piston valves. 
This cover is arranged to serve also as the receiver, whilst 
supporting the multiplier which is used for admitting “ live ” 
steam to the low-pressure cylinder, the exhaust from the 
high-pressure cylinder being diverted to the atmosphere. A 
| peculiarity of the multiplier is that it also serves the purpose 
| of a relief valve, thus preventing damage through accumula- 
| tion of water in the cylinders. Stuffing-boxes are not used. 
| The steam regulator is a balanced valve attached to the high- 
pressure cylinder steam chest, by means of which the steam 
supply may be easily regulated or instantly shut off. 

The crank shaft in the Coulthard wagon is carried in two 
long bearings, together with the excentrics, and is cut out 
of a solid billet. On one end of the shaft is a pinion engaging 
| with a gear wheel on the second motion shaft. On a square 
in the middle of this shaft slide a pair of unequal pinions, 
| either of which may be caused to engage with corresponding 
| gear wheels carried on the crown of the compensating gear. 
| The compensating gear shaft is the only shaft projecting 

through the casing, and carries a pinion at each end. A 
| locking gear for putting the compensating gear out of action 
|and causing both driving wheels to revolve together is 
_ provided. The whole of the gearing, which runs in a bath of 
| oil, is of cast steel, machine cut, no keys being used in the 
' transmission gear. The compensating gear shaft is carried 

in bearings attached to the casing, and these bushes are in 

turn carried in spherical bearings supported in cast steel 
| brackets bolted to the main frame. The method of support- 
| ing the cylinder end allows a ball-and-socket motion, and the 
| engine, motion work, gearing and shafts, being self-contained 
in a rigid casing, are kept in accurate mesh and alignment, 
whilst the method of suspension allows the main frame 
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sufficient elasticity and spring without setting up internal 
stresses and cross wind in the transmission gear. Pivoted to 
the back axle under each side frame are two thrust rods 
through which the drive is transmitted to the compensating 
gear brackets. Renold’s silent chains are used, forming a 
flexible connection between the back axle and the compensat- 
ing gear shaft. 

Figs. 4 and 5 represent the two wagons built by the 
Thornycroft Steam Wagon Company, Limited, Chiswick and 
Basingstoke. Fig. 5 shows the smaller wagon entered in 
class D. This vehicle is 18ft. 6in. long, by 9ft. extreme 
width. The wheel base is 10ft. longitudinally and 5ft. 64in., 
centre to centre of tires, transversely. The leading wheels 
are 2ft. 9in. and the driving wheels 3ft. 3in. in diameter. 
The tires are 4}in. wide on the leading wheels, and 5in. on 
the drivers. The steering is by the divided-axle method, 
the leading wheels being homed by a hand steering wheel 


Fig. 4—THE THORNYCROFT 7-TON WAGON 


neath the vehicle. 
to say next week. 

The divided axle method of steering is adopted, the leading 
wheels being moved by a large hand wheel in front of the 
driver, through the medium of a worm and sector. The 


front axle is further mounted upon a pivot at its centre, and | 


the vehicle is therefore supported upon three points, viz., the 
two axle boxes of the rear axle and the pivot of the front 
axle. The underframe is in this way relieved from much 
transverse twisting action. The platform is the usual 
Liverpool lurry type, surrounded by a low steel rim; iron 
stanchions, with connecting chains, can also be mounted if 
required. The length of platform is 15ft. 1jin. and width 
6ft. 54in., the level carrying area is therefore 973 square feet. 


Of this we shall have something further | 


each. The soot on the outside of the tubes is removed by 
taking off the sides of the boiler casing—which has been 
expressly designed to permit this being rapidly done—and 
directing a dry steam jet upon them; a suitable steam hose, 


| nozzle and attachment is provided for this purpose. 


The engine is of the horizontal compound reversing 
pattern, having cylinders 4in. and Tin. in diameter, by 5in. 
stroke, and fitted with a special design of constant lead radial 
valve gear, permitting of any degree of “linking up.” The 
engine is completely enclosed in a dust-proof and oil-tight 
casing, and the lubrication is on the splash method. The 
engine with 200 lb. steam pressure will indicate up to 35 
horse-power. The exhaust steam passes through a feed-heater, 
whereby the boiler feed-water is raised to high temperature, 


operating through a worm gear. There is an open lurry 
platform, the dimensions being 12ft. 6in. by 5ft. 8in. The 
loading area is therefore 71 square feet. 

The boiler is very similar to that used in the 1899 trials; | 
but the casing has been simplified, and is now readily re- | 
movable, giving access to the external surface of the tubes | 
for cleaning. The heating surface is 83 square feet, and the | 
grate area 2°4 square feet. The working pressure is 200]b., | 
and the fuel used coke or coal. The engine is of the enclescd 
compound horizontal type, with cylinders 4in. and Tin. | 
diameter by 5in. stroke. At aspeed of five miles per hour 
tke engine makes 440 revolutions per minute, and will develop 
about 20 brake horse-power at this speed. The transmission | 
is chainless. Two machine-cut pinions ride upon a square | 
formed on the engine crank shaft, either of which may | 
(ngage with machine-cut spur wheels on the first part of | 
countershaft. The countershaft is in three pieces, united by , 
special universal joints. The third countershaft piece is, | 
however, carried in a much improved manner. The perch | 
frame of 1899 is replaced by a pair of brackets of simple | 
triangular form, borne on the rear axle, and carrying the 
third countershaft part with double-helical cast steel pinion 
in a pair of ordinary adjustable bearings. This device is 
termed the Thornycroft bell-crank drive, The bel! crank is 
prevented from turning round the rear axle by a radius rod 
hinged to the underframe of the vehicle in such manner as 
to permit full play to the rear bearing springs. The rear 
wheels are driven through plate springs, as described in con- 
nection with the 1899 trials. 

The wagon shown in Fig. 4 may be said to be the embodi- 
ment of all the latest improvements which have been devised 
by the Thornycroft Steam Wagon Company. It has been 
constructed to compete in Class C, without being restricted 
as to tare, and is capable of carrying a useful load of seven 
tons. As might be expected under such circumstances, the 
makers have not found it necessary to stint material, and 
the result is a machine which at once commends itself to 
the eye of the engineer. This wagon has an extreme length 
of 22ft. Gin., width of 6ft. 6in., and height of 9ft.; the wheel 
base is 12ft. Gin. long, by 5ft. Tin. from centre to centre of 
tires; the tires are of special steel, and are rolled weldless; 
the driving tires are 8in. wide, but the design admits of tires 
= to 12in. in width being fitted if required. The rear 
wheels are driven by the Thornycroft spring drive, small 
helical springs, in compression, being employed in this case ; 
this device, in addition to providing a yielding connection 
between the transmission gear and rear wheels, enables the 
latter to be readily removed and replaced. For the ascent of 
stiff cobble gradients a means is provided of easily and effec- 


tually locking the compensating gear without getting under- 


The underframe is of deep channel section steel, strength- and fuel iseconomised. It then passes into the smoke-box, 


Fig. 5—THE THORNYCROFT 4-TON WAGON 


ened by transverse members and gussets, and provides a rigid where it mingles with the flue gases, and is discharged from 
support for the boiler, engine, and transmission gear. | the funnel. The bunkers have a capacity of 38 cubic feet, and 
The boiler, wholly of steel, is of the Thornycroft straight | will contain sufticient coke to carry the fully-loaded vehicle 
water-tube type, central fired from the top, and burning | fifty miles; the feed tank is suspended from the underframe at 
ordinary gas coke as fuel. , The fire is regulated by a door in | the rear end of the vehicle, and contains sufficient water for 
the ash-pan and by the cover on the firing hole; due to the | a full-load run of eighteen or twenty miles. A powerful 
large size of fire-box, it is only necessary to supply fuel | screw-down brake is fitted, whereby wooden brake blocks are 
about once in three-quarters of an hour when running in | applied to each rear tire; reversal of the engine provides a 
ordinary daily service. While running the boiler is fed by a | second ready and effective breaking action much employed 
pump driven directly by the engine; when stationary the | by drivers; a foot-operated band brake is also provided for 
engine may be disconnected from the transmission gear and | in the design. 
run free, thus feeding the boiler. The feed-water, supplied by | The transmission is chainless, and in its main features 
the engine pump, passes through an exhaust steam feed heater, | resembles that of the earlier vehicles. Two machine- 
thus economising fuel. Suitable plugs are fitted in the | cut pinions ride upon a square part formed on the 
bottom of the boiler for draining and cleaning out ; a blow-off | engine crank shaft, either of which may be caused to engage 
cock is also fitted. The fire is cleaned through a special | with machine-cut spur wheels on the first part of counter- 
clinkering hole easily accessible from the near side of the | shaft, giving thus the normal and hill-climbing gears 
vehicle. The water tubes are cleaned by removing the top | respectively. The countershaft is in three pieces, as before, 
cover of the boiler and passing a steel wire brush through | connected by universal joints; the third countershaft part 
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is, however, now carried in the improved manner above 
described. We hope to give further illustrations of this 
wagon next week, together with the descriptions of the other 
competing vehicles. 

The trials will commence on Monday morning with 
hill climbing at Everton, near Liverpool, and mancuvring 
tests at the Liverpool docks. On Tuesday, June 4th, a run 
will be made to Manchester vid Widnes and Warrington. 
On Wednesday the return trip will be made, and on Thursday 
and Friday the vehicles will run to Blackburn and back. 
Diplomas will be awarded, at the discretion of the judges in 
each of the classes. 


PROVISIONAL ORDERS, SESSION 1901. 


Ix the previous session the total number of applications 
made to the Board of Trade for Provisional Orders relating 
to tramways, piers and harbours, pilotage, electric lighting, 
and the supply of gas and water, amounted to 178. This 
year the grand total does not exceed 166. The discrepancy 
batween the respective figures is exactly equal to the differ- 
ence between the number of applications relating to tram- 
ways, which are twelve less than in 1900. Consequently— 
and the coincidence is a little singular—the separate totals 
of the remainder of the Orders are equal in this instance to 
142 foreach. The capitals asked for are as £4,101,530 against 
£4,428,486, which sums, as we are dealing with millions, are 
fairly proportional to the actual total number of Provisional 
Orders. For the tramways alone, of which the particulars 
are given in Table I., the estimates for the expense of their 
construction are as £701,975, as compared with £1,626,307 
for last year. So far as individual tramway enterprise is 
concerned, there are not more than four or five which can 
aspire to the class of large undertakings, or which propose to 
spend much money on either double or single lines. The 
Corporation of Liverpool seeks to construct tramway exten- 
sions, or additional tramways, in the city at a cost of 
£215,000, which far outruns any similar amount on the list. 
lf we add to this sum that of £160,000 which the same 
Corporation applied for in last session, it must be allowed 
that our greatest seaport is maintaining its reputation in 
promoting this popular and cheap mode of locomotion. 
The Swindon Corporation demand permission to coustruct 
and to work tramways in their borough, and it estimates 
the cost of the new works at £96,301. Very similar powers 


TaBLeE I.—Tramiays. 
Area of distribution.. England and Wales and 

Scotland 
Twenty-four 
£701,975 
Deuble line, 24 m. 22 eh. ; 

single line, 47 m. 29 ch. 
are requested by the Colchester Corporation, which proposes 
to spend £58,000 upon the projects. A sum of £50,000, to 
enable the United Kingdom Tramway, Light Railway, and 
Electrical Syndicate, Limited, to lay out tram lines in 
several of the urban districts of Yorkshire concludes our 
notice of this description of Provisional Orders. 

There were thirteen pier and harbour Provisional Orders 
scheduled for last year, and there is the same number on the 
present roll. The application of the Irish Electric Railways 
Company, Limited, is the only one which calls for any 
especial notice. It proposes to borrow any sum not exceed- 
ing £100,000 to construct a causeway at Beerhaven, some 
270 yards in length. The company also contemplates the 
erection of a pier in the same locality, 1600ft. long. Both 
the causeway and the pier may be built of the solid, or of the 
open type, or of a combination of the two systems. A couple 
of piers are projected for Bexhill, one by the Bexhill Urban 
District Council, and the other by a private individual. 
These two undertakings are substantially the same for 
which Provisional Orders were applied for in 1900. Some of 
the details, such as the length, the bearings, and the com- 
mencing and terminating points, are slightly altered, but the 
chief features are the same, and the estimate of cost is in 
both cases a total of £60,000. The Corporation of Great 
Yarmouth makes a modest demand for £20,000 for the con- 
struction of an open pier. All the promoters of these 
structures ask for the usual ‘miscellaneous powers,’’ which 
enable them to erect pavilions and other minor outworks 
and accessories. The total respective capitals are £194,031 
for the present, and £338,938 for the past session. 

Of the nine gas Provisional Orders, which are three less 
in number than their predecessors, one alone has some 
pretensions to consideration. It is that of the Portsea 
Inland Gaslight Company, which requires to raise by shares 
and loans £312,500 to purchase additional lands, and to 
build and maintain new gasworks. It is the first of these 
items for which a large portion of the capital is needed. 
Among the smaller fry are the Nuneaton, High Wycombe, 
and Premier Gas Companies, with capitals varying from 
£62,000 to £48,000. Notwithstanding the slight decrease in 
the number of gas Orders, the present capital is twice that 
for last year, with a few thousands to spare. 


TaBLe U.— United Kingdom, 


Number of applications .. .. .. .. 
Proposed capital (estimate) .. .. .. .. 
Length of road for which tramway is proposed 


Number Proposed 
of capital. 
applications. £. 
Pier and harbour 194,031 
Pilotage 
Electric lighting .. 108 1,994,608 
Total, gas and water eee: 
With the exception of the South Staffordshire Waterworks 


Company’s application, all the Water Provisional Orders are 
very small affairs, only one reaching a capital of £29,000. 
The South Staffordshire asks for £400,000, or almost exactly 
three-fourths of the total given in Table II. The Electric 
Lighting Orders once more land us among comparatively 
fairly large figures, the total number for both records being 
108 each, and the relative capitals, present £1,994,608, past 
£1,791,241. The largest amount of capital proposed to be 
raised for any single electric lighting scheme is that scheduled 
in the Order purporting to authorise the mayor, aldermen, 
and councillors of the metropolitan borough of St. Marylebone 
to supply electricity within that borough. The estimate is 
£140,000. There appears to be another claimant in the field 
in this district for the promotion of a similar undertaking. 
It takes the form of another Order, seeking to empower the 
Marylebone Electric Supply Company to supply electricity 
within the same borough at a cost of £100,000. A similar 


sum, under the title of the Lewisham and Penge Electric 
Lighting Order, is required to supply the wants of Lewisham 


and of the urban district of Penge. At Widnes and at 
Waterford, the mayor, aldermen, and burgesses of their 
respective boroughs each rate the expenditure necessary upon 
their supplies at £50,000, and the commissioners of the 
burgh of Falkirk petition for £40,000. There are some 
twenty-eight Provisional Orders, of which the capitals range 
from £20,000 to £37,000, and the remainder are all below the 
first-mentioned amount and possess no general interest. 


AN INCANDESCENT OIL-LIGHTING SYSTEM. 


ADDITIONAL interest will be added to the race for public 
favour which has been for some time going on between 
electricity and coal gas by the entry into the competition of 
anew and effective system of incandescent illumination in 
which petroleum is used. The system to which we allude is 
the invention of Mr. Arthur Kitson, an Englishman, who 
has been for some years resident in America, where the light 
has become extensively adopted. The essential feature of the 
invention is the vaporising of petroleum by the heat from its 
own combustion, the vapour being afterwards mixed with the 
requisite quantity of air, and finally burned in incandescence 
by means of a refractory mantle of the Welsbach type in a 
suitable form of lamp. The accompanying diagram repre- 
sents a Kitson lamp, and will serve to describe the process of 
gasification and mixing. The oil reaching the lamp cold 
through the tubing (I) is conveyed to a vaporising tube (2), 
about the diameter of a lead pencil, and 8in. long, and is 
there gasified by the heat from the mantles (3), the arrange- 
ment being such that only a minute quantity of oil con- 
tained in the vaporising tube is subjected to the heat at one 
time. An indication of the smallness of the consumption is 
afforded by the minuteness of the outlet at the opposite end 
of the vaporising tube, it being no larger than a needle point. 
From thence the oil vapour passes into an open mixing tube 
(5) on the top of the reflector, where sufficient air is drawn 
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THE KITSON LAMP 


in for supporting combustion. The mixture then travels down 
to the mantle, inside which it burns. Ifthe heat produced 
in the vaporising tube were too high the oil would be decom- 
posed, with the result that there would be an objectionable 
deposit of carbonaceous matter in the tube. Tests carried 
out by Dr. Boverton Redwood and Professor Vivian B. 
Lewes serve to show that this degree of heat is not attained, 
and hence there is only a very slight deposit. At the same 
time the combustion is said to be so perfect that no odour is 
given off by the waste products. Ina long series of experi- 
ments with various types of Kitson lamps, these gentlemen 
found that the average illuminating power was slightly over 
1000 candles, and the consumption of oil averaged (-1 gallon 
of oil per 1000 candles per hour. The light-emitting power 
of the mantles used was not affected to a greater extent than 
with any pressure system of gas-incandescent lighting. The 
candle-power of the light emitted by the mantle varies 
directly as the pressure in the oil reservoir, and although, it 
is pointed out, this makes a considerable difference with a 
small reservoir, with the size used for street lighting it only 
means a fall of from 1200 to 1000 candles in twenty-four 
hours, a difference not distinguishable by the eye in ordinary 
practice. The lamp is lighted by a simple contrivance, which 
rapidly heats the vaporising tube previous to the turning on 
of the oil. 

The chief use to which the Kitson light will be applied 
will doubtless be for the lighting of large spaces, and for this 
purpose it appears to be extremely economical. Statistics 
obtained by official tests made at Ipswich show that to obtain 
1000 candle-power illumination for 4875 hours the cost per 
hour with an electric arc lamp was 2°7d., with incandescent 
gas 1°7d., and with the Kitson light 0°8d. The system has 
been adopted in London to light Portland-place, and two 
clusters of Kitson lamps may also be seen outside the Great 
Central Railway Station, Marylebone-road. The offices of 
the Kitson Syndicate are at Blackfriars, London. 


Tur doubling of the Highland Railway south of the 
County March of Inverness and Perth, at Dalnacardoch to Blair- 
Atholl, is now nearing completion, and it is expected that the work 
will be finished in a few weeks, The new duplicate line was 
inspected recently by Major Druitt, R.E., of the Board of Trade. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
) 
AS AN ENGLISHMAN SEES IT, - 


Sirk,—As the writer of the article which you have handled so 
severely I claim the privilege of replying to the leader in your last 
issue, 

In Cassier’s Magazine 1 took up a position which is either right 
or wrong. If wrong, your editorial should have been devoted to 
exposing its fallacies, If right, your sneers will not alter the truth 
any more than did the condemnation of Galileo stop the revolution 
of the earth. I submit that you have not contradicted either onc 
of the statements made in the article which has aroused your ire 
that, in fact, you cannot deny their truth. Whoever reads that 
article paragraph by paragraph—and it is not a long one—and has 
practical knowledge of English shops, will find nothing to 
egy except it be the sin of speaking the truth too 

untly. 

Taking now your principal statements seriatim :—‘ British 
machine tool makers are fully alive to the position of their trade,” 
should have been prefaced by the words, ‘‘some of the.” All are 
not alive to that position, otherwise we should not see the poor 
designs of a quarter of a century ago still being manufactured, 
Your statement alzo that British machine tools gu ‘to France, 
Germany, and even to America,” must be discounted by the 
changing relations between our volume of exports and imports 
which has been revealed during recent years, by the lessening 
volume of our foreign and colonial trade, by the closing cf 
markets to us formerly our own, by the fact that nations whom we 
formerly supplied with tools now send immense quantities to us, 
and by the fact that there are few British shops now that are not 
regularly using tools and motors made in America and in Germany, 
while articles of Swiss and Swedish manufacture are also being im- 
ported in a lesser degree. 

I confess it does not ‘‘ occur to me that the types of tools made 
in Great Britain are adapted to the wants of Great Britain,” so 
perfectly as you hold that they are. They have been adapted to 
those wants, but new conditions of manufacture are Leing evolved 
rapidly which demand new classes of tools, and these new con- 
ditions are now independent of nationality, involving competition 
from abroad, with which Great Britain has not been troubled much 
until recently. If our tools were now in the main adapted to our 
wants we should not see much American plant being laid down here, 

With regard to the burden of the human drudge, and the 
tending of several autematics, as set against the use of one 
machine which demands ‘‘attention and intellect,”’ your argument, 
if carried to its extreme, should favour a return to all the old 
intelligent band work. The question raised is a difficult one, but 
time will work out its solution, to the benefit of the ‘‘ drudge.” 
Though overmuch machine attendance is monotonous, it is less 
exhausting than the muscular labour which it superseded. Further, 
your ‘‘old servant, with hair white and eye dim,” isa rarity in 
English shops, as the superannuation payments of the Unions feel 
to their cost. And if American workmen wear out quickly they 
have earned more than their fellows in England, and are in a better 
— to provide for their inevitable displacement after about 

orty. 

Alluding to my examples of imitation of American invention, 
you quote disparagingly the case of gears for screw cutting, and 
say that it opens my list ‘‘ unfortunately.” You are ‘not pre- 
pared to contest” the statement that this gear was invented in 
America, but you are ‘‘ under the impression” that the idea was 
borrowed from a foreign machine, and you ‘‘have been assured ” 
that it took no less than fifteen years for Americans to discover its 
value, and it is, ‘‘as far as you are aware,” only made for com- 
erway small lathes at the present day. Well, of course, big 
lathes do not want frequent changes, but small ones do, which 
explains why it is economical to fit them with nests of change 
gears, This arrangement was adopted in 1876 by Ferris and Miles 
of Philadelphia in the first place, and embodied in the Hendey 
Norton lathes about 1892, since which several firms, both English 
and continental, have fitted it. 

Respecting the American screw machine, you say that there is ‘‘no 
machine on the market superior to some of British manufacture.” 
But that is not the point at issue. I have also said that ‘‘ in some 
instances the copies are real improvements on the American 
originals.” But the point is, that the essential elements are 
American—the cam-plates on the drums, the hollow spindle, the 
automatic chucks, wire feeds, and turrets. These machines were 
not made here until after the American ones had invaded British 
shops in large numbers, and were being sold by agents in several 
of the principal towns in England. 

You question my statement that the turret originated in America, 
but you do not adduce any proof to the contrary. You may see 
the early history of this given in the American Machinist for June 
peg 900, from which it appears to have originated in that country 
in 1845, 

Though it may be admitted that ‘“‘a hand-worked turret lathe is 
more rapid in its action than a full automatic,” I fail to see how 
that affects my statements with regard to the copying of machinery. 
And, further, each type fills its own proper place in the shops, 
though the employment of the hand-operated type is diminishing 
relatively to the automatic, as the American system of manufacture 
becomes more widely adopted over here. And you appear to 
ignore the fact that the one requires constant attention, while the 
other does not, and that the man cannot always be depended on to 
work the turret to its fullest capacity, while the automatic never tires. 
And, further, that in modern machines the rate of revolution of the 
turret, and its cycles of operations, are more rapid than those of 
their predecessors, 

You accuse me, in the matter of gear wheels, of giving “the 
truth in a biassed form,” and say | am ‘evidently quite un- 
acquainted with the excellent cast wheels that were formerly used 
in this country.” Why ‘‘ formerly ” I do not understand, for cast 
wheels are made now as good as ever they were. I smile at this 
statement, in face of the fact that much of my work lay in this 
particular practice for many years ; and it is because | know it so 
well that I said that cut wheels are preferable. I contend that it 
is not “‘a matter of fashion,” as you assert, but one of necessity 
that gears should be cut, and their advantage lies not merely ‘‘in 
the ease” with which they are made, but in the ease with which 
they run. You cannot, under the best system, be sure that wheels 
over a few inches in diameter, whether made from patterns or by 
machine, will be all exactly alike, either in diameter or forms of 
teeth, and as machines become speeded up cast gears grow more 
intolerable, 

The English machine to which I presume you allude is an 
excellently designed one, and I have written of it appreciatingly 
elsewhere. But, this too, is recent, and for one good English 
machine there area dozen foreign made ones, American and Swiss. 

Your quotation from the first instalment of Commander Shore’s 
naval story has no bearing on this matter, for national supremacy 
is not now a question of brute blind strength and bluff, but of 
machinery, in fighting even as in industry. 

In conclusion, allow me to submit a few more hard facts in justi- 
fication of my position. 

A few years ago you might have searched British engineers’ shops 
in vain for ~ American tools, excepting a belated straggler here 
and there. Everything American was held in utter contempt. 
Now it would be difficult to light on a shop in which they are not 
used and appreciated. In some they occur by scores and even 
hundreds. And not the tools only, but the American system is 
adopted en L/oc in some few instances, under American managers. 
Ten years, or hardly six years ago you could not have found British 
firms building tools on American models, But dozens of firms now 
offer certain classes of machines, both of American and English 
types, as a concession to the deimands of their customers, The 
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influence of American design is 


~— in high speed drilling 
nes of English manufacture, in 


English-made vertical boring 
in the housings of planing machines, and in their striking 
the many designs of milling machines, of vertical, and of 
and the universals, which follow in the main the original 
English-built lathes are offered by several firms 
and feed rods and means 
i m feed to screw cutting while the lathe is running, ke, 
changing industries here until recently now being 
taken up after the ground has been invaded! Isnot the machinery 
for electric traction largely in the hands of foreign firms, the 
British motor car trade in low water, our wen sarap industry 
handicapped ? The three-motor electric traveller is an importation 
from America copied , and American travellers are also 
installed here. Steel has already arrived in considerable quan- 
tities, and pig, and by-and-bye you will have steel buildings. 
Hiven admitting that the ‘‘iron trade flows through a check valve,” 
that does not — the whole facts. You speak of America 
owing much to this country, Quite so. But is it creditable to 
British manufacturers that so many of our inventions should have 
heen developed elsewhere ? Shadesof Whitworth !—the tens of thou- 
sands of beautiful gauges used in modern British shops come chiefly 
from the States. hat of the invasion of wood-working machinery, 
of carpenters’ and joiners’ tools, of watches, of precision grinding 
machinery, and much else? And not here only, but British trade 
is being invaded all the world over, and the warning cry of the 
consuls passes unheeded. 
In face of these hard facts which now confront the nation, it is 
not unpatriotic to lay stronger stress on the dangers that encompass 
it. ‘To cry a false peace, to lull the latent energies in a Castle of 
Indolence, to preach a fool’s paradise, though easy and pleasant as 
an Armida palace, is a dangerous and unpatriotic course to take— 
an expedient, and not a remedy. JosErH Horner, 
May 27th. 


machi! 
mills, } 
ear, In 
tyPes 
with American carriages, 


sin,—I have read the article under this caption in your latest 
issue. [ admire your Lape posta way. You arequite right to keep 
your end of the stick up all you can, and I hurry to say that much 
of the stuff in your daily eg makes me feel tired. If we had 
editors who could write like that of American work and men, I 
reckon they would soon be uncomfortable. I have enough English 
blood in my veins still to make me respect the man who stands up 
for his own country. P 

But, Sir, with all this, you and your manufacturers and engi- 
neers are wrong through and through. Of course, you make good 
tools—mostly now and then. No one but a fool doubts it, and it 
seems to me that I must allow that the American tool maker is 
not just fit for a better world because of his overwhelming 
honesty. His selection of material is not always marked bya 
desirable rectitude. There is generally a good sale for rubbish at 
the far side of the Atlantic. Your manufacturers have had some 
of it, but I reckon not much. But where you are wrong is not in 
the metal-made tool, but the flesh-and-blood tool. If you want 
to meet us and keep your trade, you will have to change your 
ways. 

, have been through a good many English shops, and every- 
where I find the same thing, even in most advanced and up-to- 
date places with the newest tools, Sir, the greater number of 

our workmen are fossils, bald-headed, grey-haired, stiff in the 
Himbs. I have made my pile, and can give the facts away free. 
Not one man in a hundred is worth having after he is forty. If 
your manufacturers want to succeed let them get rid of the old 
hands, ‘There may be some outcry at first, for Jobn Bull is very 
prejudiced. But you have the finest system of workhouses in the 
world, so the old hands would not starve. Replace them as you 

o on by young active men, and work these men to the bone. 
You can & it if you will only pay big “— enough. The 
minute you find a man failing get rid of him. The English work- 
man is like all others, pay him well enough and you can do what 
you like with him. You pay three fossils four dollars a day now. 
One active brainy young fellow would do the work of these 
three, and do it better, for three dollars a day, and you would save 
all round in management and a dozen other ways. Your shops 
have twice too many men in them for the output. 

I reckon that I will be told that it is not right to discharge old 
hands, and a high moral tone will be taken. You certainly are a 
dreadful moral people, especially on paper. So are we. Well, I 
am willing to bet that this may be morals, but it’s not business by 
a long sight. A modern engineering works is not run on went 
principles if it is going to succeed. We do not keep hands muc 
over forty years of age. By that time they have been paid so well 
that they have mostly money enough saved to keep them going for 
a few years. Our workmen, I am glad to say, do not live too long. 
They are not afflicted with old age. If they have not saved money 
enough to start in business for themselves, then they are not 
clever or thrifty, and there is just no place for such men in our 
country. 

What you have got to remember—and don’t forget it—is that if 
you are going to keep your trade you will have to fight those who 
have but one object in life, and that is to make money. The 
most of your people don’t understand the rudiments of the art. 

No doubt you will have trouble at first with your men, but you 
can see the thing through if you have a mind by paying high 
wages to the best men. Big pay is a wonderful soother. If your 
union troubles you, import from the States, and snap your fingers 
at the union. 

But though I give this advice, I know not one of your manufac- 
turers hoodie enterprise to follow it. You are all weighed down 
with a burthen of scruples and fear of public opinion. You can 
understand a good tool when you see it, But all the good tools in 
the world will not beat a nation that fights with young, vigorous 
nen, and flings them away like a sucked orange as soon as they 
are past—not work, but the most rapid and energetic work. 

| am an anti-slave holder, as my father was before me, and I 
don't hold that the notorious Mr. Legree was a thoroughly 
estimable character ; far from it. But I tell you, Sir, that we are 
running our show, both in materials, tools, machines, and especially 
men, on his policy—‘‘ Use up and buy more.” It’s sound policy, 
and we are going to beat the world on it. In conclusion, Just let 
me quote what Mr. Porter, of Bethlehem, has to say :—‘‘ An 
attempt to advertise an enterprise by proclaiming that philan- 
thropic principles dominate its management may be effective for a 
time, but men lose respect for such philanthropy and its projectors. 
There is no philanthropy about it ; it is pure business. Nor should 
& manager announce to his men or to the public that he incor- 
porates advanced ideas in his system of management ‘because it 
pays.’ No advantage can be gained by such a course. It will, in 
fact, be found that it does not pay. He should no more think of 
making such a statement than of saying that he keeps his own 
hands and face clean or changes his linen daily ‘ because it pays.’” 

Victoria Hotel, Manchester, A CuHIcaco Man, 

May 28th, 


THE EXPLOSION OF HEATED WATER 


Sin,—I apologise for again writing on this subject, but it appears 
to me that a further is 
about the various points and assumptions contained in my last 
letter, which, from its length, I was unable to include therein. 

_ Now, in the first place, there appears to be a dearth of informa- 
tion as regards the frictional resistance offered by water to steam 
passing through it. I assumed 50 per cent. of the total upward 
energy of the steam, rising to the surface of the water owing to 
its buoyancy, as I thought that would be ample; but, if the 
frictional resistance should be less than this, then the lower 
pressure (p) would be higher than 50 lb, per square inch, the point 
at which the evaporating steam would overtake the escaping steam, 


and at which the pressure in the boiler would commence to increase. 
Putting as before (v) equal to the weight of a certain volume of 
steam, (V, ) its specific volume, (i) the height to which it must rise 
in order to reach the surface of the water, and (v) its average 
velocity during its passage. Now, if there was no friction we 


should have 
= (Vs w yh 
= (V, - 1)wh, 
or, e = V(V. -1)2gh 


8°02 1)A. 

This is, of course, for steam of some particular pressure, and not 
between limits, as it was necessary to take in my letter, viz., 
between 170 lb. and p lb. per square inch pressure. Let (C) be the 
panes of the total work done by the steam, absorbed by 
riction, during the passage of the steam through the water, then 
we should have 


Now, taking the case of a boiler in which the superincumbent 
pressure has suddenly decreased, owing to the contained steam at 
the instant of initial rupture escaping through the vent thus 
caused, we may assume the contained water at this instant to be 
of equal temperature throughout, so that on a fall of the superin- 
per pressure the excess heat contained in the water may be 
considered as equally distributed through its mass. Under these 
circumstances steam would be generated equally throughout, and 
it was on this assumption that I took the centre of gravity of the 
contained mass of water as the resultant point, from which the 
whole weight of water converted into steam could be assumed as 
starting on its way to the surface of the water. No doubt in 
_— the water which was nearest to the heating surface would 

somewhat higher in temperature than those portions of its mass 
which were more remotely situated. However, for the sake of 
simplicity, an equal distribution was assumed for an approximate 
calculation. I took the value of (4) as constant, moreover, viz., 
2ft.—12ft., for the boiler, selected as an example, as the variation 
was very slight. Again, when comparing Tables (a) and (8), it 
should be kept in mind that we are dealing with pressures between 
the limits of 1701b. per square inch, the assumed initial pressure, 
and (p) pounds per square inch, the lower pressure, obtained 
through the partial escape of the contained steam at the instant 
of initial rupture through the vent or opening thereby caused. 
Now, in Table (a) the velocities given are the mean between the 
limits taken, and not the actual velocities of steam of a pressure 
(p), calculated on the assumptions stated. The actual velocity 
would be the mean, or that given in the Table (a), corresponding 
with any pressure (p), multiplied by 2. It is also evident that 
a comparison cannot be e between the velocities of Table (a) 
with those of Table (8), as in the former case the values given are 
for the passage of steam through water, whereas in the latter case 
the values shown are for the passage of steam into free air ; con- 
sequently the ¢imes, which are the mean between the stated limits, 
should be compared in order to arrive at the pressure at which the 
evaporating steam would overtake the escaping steam. The lower 
value of (y) should be taken the same with both tables ; thus 1 
took the value of (») at about 501b., as the difference between the 
times was less than 7}, second, whereas at 401b. the evaporating 
steam had gained on the escaping steam, the difference between the 
mean times, shown on the two tables, being greater. As already 
stated, if the frictional resistance of the water to the e of 
the steam was less than the value taken, then the lower value of 
(p) would be higher, the rate of evaporation being greater, and 
co uently a higher resultant pressure would be obtained than 
that given by me, viz., 1°31 ton per square inch. 

From the method of investigation followed in my last letter, the 
following would appear to be the modus operandi of such an 
explosion as we have been discussing :—An initial rupture takes 
place owing to some mechanical defect or weakness in the boiler, 
and is of such a nature that the ordinary working and compara- 
tively low pressure of, say, about 1/0 lb. per square inch 
is able to effect this. Through the vent or opening thus caused, 
the contained steam at this instant of initial rupture immediately 
commences to escape, probably accompanied by some of the con- 
tained water when the rupture is below the water level, as I have 
already explained in a previous letter. The velocity of efflux of 
this escaping steam will be rapidly decreasing, owing to the fall of 

ressure thus caused within the boiler from the instant that it 
ins to escape, and would, if no further evaporation took place 
within the boiler, go on ——s until the pressure of the 
atmosphere was reached. From the instant, however, that the 
pressure within the boiler falls, owing to the escape of this steam, 
more steam is evaporated from the contained water, being propor- 
tional to the excess heat in the water and the rate at which it will 
rise to the surface? or, in other words, its rate of evaporation will 
rapidly increase as the superincumbent pressure falls, until a certain 
critical pressure (y) is reached, when this newly-generated steam 
will overtake the escaping steam, after which the evaporating 
steam will gain on the escaping steam, and an accumulation of 
ressure will be the result, amounting finally, as I have shown, to 
tween one and two tons per square inch, and perhaps in certain 
cases even exceeding this latter pressure. Now, if this phenomenon 
took place over a lengthened period, probably no further harm 
would be done, an equilibrium of pressures merely resulting ; but, 
as I have already shown, the whole affair only covers a very small 
fraction of a second, and as the evaporating steam when it over- 
takes the escaping steam is on the run, as it where, it does not 
appear at all likely that its momentum would be then suddenly 
arrested in so short a period as about ,}, second, which was the 
time shown within which the accumulation of pressure took place. 
Under such circumstances, then, a further rupture of the weakest 
part of the boiler takes place, accompanied probably by its sky 
flight or displacement from its original position. The boiler would 
for the time being play the part of a reaction wheel, and as it 
would not have a tixed axis, its translatory as well as gyratory 
motion would be the result, as the rupture occurred at a more or 
less distance from the centre of gravity of the boiler and its con- 

tained water. 

Epwarp J. M. Davies. 
24, Harrington-square, London, N.W., 
April 6th 


A FAST RUN ON THE NORTH-EASTERN, 


Sir,—Of late we have had so little creditable and energetic loco- 
motive running and train working in these two kingdoms that it is 
a pleasure to give an authentic case of really good running, though 
the train was certainly a light one—only 117 tons—compared with 
the “‘ Atlantic City Flyers,” which last year on 17 occasions were 
165 tons, on 139 occasions 206 tons, and on 91 247 tons, and once 
288 tons, Still the run below has its merits and deserves a record. 

The West of England express on the North-Eastern Railway on 
Saturday, the 25th May, left Newcastle at 11 h. 49 min. 45 sec. 
with 117 tons of coaches, was stopped by signals at Gateshead, and 
left Gateshead at 11h. 53 min. 45sec., Durham 12h. 9 min. 35 sec., 
Ferryhill 12 h. 19 min. 28 sec., and arrived Darlington 12h, 32 min. 
15 sec., or 36 miles in 384 min.; poor running with such a load. But 
now began the fast s s. The work of laying the track tanks at 
Northallerton caused a delay of 1} min., and yet the run Darling- 
ton-York was done in 41 min, 25 sec., or, deducting the delay, in 
40] min, The locomotive was North-Eastern Railway 2020, one 


of Mr. W. Worsdell’s four-coupled bogie expresses with 6ft. 8in. 
drivers, and 1750 square feet of heating surface. 
The passing times at various mile-posts are here given: — 


Miles from York. 
lington dep. .. 


From the twenty-eighth mile post to 14 miles from York was 
264 miles in 213 min.; a flying average of 73 miles an hour. The 
two runs from Gateshead to York, when allowance is made for the 
Darlington stop, work out as a straight run of 80 miles in 754 min, 
The quickest mile—12 to 11 posts—was covered in 46 sec., or 
78°2 miles an hour. 

I have a line from Mr. Theo. Voorhees to say they have been 
spending much money to improve their Atlantic City division so 
that the ‘‘ Flyers” may keep up their reputation with even greater 
ease. Norman D, Macponatp, M.C.M.I. 

Edinburgh, May 28th. 


THE FRICTION OF THE SPINNING TOP. 


S1r,—Will any of your readers clear up an apparent discrepancy 
between some simple facts and what is now a generally accepted 
theory, according to which the friction of the peg against the 

round is supposed to give a sufficient reason why the spin of a top 
Geos it to an upright position. 

In the annexed Diagram I., a } is a spinning top held by pivots 
c and d, in the ring ¢ f, and g is a tubular support, into the upper 
end of which / 7, a projection from a pivot of the axis, similar to 
that at 4, isinserted. A sufficient amount of spin makes the top 
to rest on the support either upright, as shown in Diagram I., or 
in a horizontal position, as shown in Diagram II., or at any inter- 
mediate inclination. 

Let the support g be placed in a whirling table so that it also can 
be given a spinning motion. The object of having the cup-and- 
ball arrang t at c A i, instead of allowing the peg of the top to 
rest directly on a whirling er pete is to prevent the top from 
being too easily thrown from the support when the latter is made 
to rotate, and tw illustrate more clearly an apparent incongruity 
= the accepted doctrine as to the part played by friction in lifting 
the top. 

It is evident that the friction of the peg at ¢ may be reduced, or 
even, when the top is upright, completely prevented by giving the 
support the same rotation as the top; and that by reversing the 
rotation of the support, the amount of friction will be increased 
instead of diminished. Increase or diminution of friction on the 
support 47 is effected in the same manner as that described as 
regards the friction at ¢, because when the top is in any inclined 
position it revolves in the same direction as that of: its rotation. 

The discrepancy I wish to have cleared up is that, on the one 
hand, Jellett’s theory, to the effect that the friction of the of 
a spinning-top against the ground is the cause of the top rising 
from an inclined to an upright position, is accepted in several recent 
text-books of physics as having been mathematically demonstrated 
to be correct ; and, on the other hand, if the top be placed in an 
inclined position, and the friction be then reduced in the manner 
above indicated, the top does, in fact, rise from the inclined to the 
upright position, whereas by increasing the friction instead of 
diminishing it, the top is immediately made to fall from the 
inclined position, instead of rising. 

The above phenomena seem to destroy the basis of the demon- 
stration by which it is supposed that Jellett has proved the friction 
of the peg to be the force which lifts a spinning-top from an 
inclined to an upright position. Those phenomena seem to show 
that the friction cannot be more than a fraction of the controlling 
force which in the main part resides in the spinning periphery « /, 


in Diagram I., or » » in Diagram II 1 contend that it is because 
the motions of rotation and revolution combine at », and tend to 
neutralise each other at m, that an excess of centrifugal force at », 
acting with ¢ as a — twists the top upwards to the vertical 

ition, as explained in my letter in your issue of 10th instant ; and 
if the direct action of the motion constitutes the lifting force, then 
the friction which resists the motion can scarcely have the same 


action ; whereas if an action of gravitation resisting the moticn 
constitutes the centrifugal and lifting force, then Jellett’s theory 
of the action of friction harmonises with the action of that centr1- 
fugal force, and the friction forms part of the centrifugal and 
lifting force, the proportion it bears to the peripheral force being 
dependent on the mechanical arrangements at the point of 
friction. 


May 22ud, Wm, LetcHTon JonDAN, 
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INTERLOCKING GEAR FOR SUPERHEATER 
VALVES. 


In connection with the use of superheaters upon steam 
boilers there is an element of care required upon the part of 
the fireman or attendant regarding the manner in which the 
valves connected with the superheater and the steam pipe 
main are operated. 

In most superheaters it is necessary, when steam is being 
raised and the main stop valve of course closed, to admit water 
into the superheater tubes to prevent their being burnt. It 
is also necessary that this water shall be drained off from the 
superheater before the main steam valve is opened, otherwise 
there is a risk that the water which has not been completely 
evaporated into steam within the superheater will be forced 
out into the main steam pipe under the pressure of the steam 
in the boiler drum. It is evident from the illustration how 
this may occur since the superheater receives its steam at 
the top, and delivers it from the bottom into the main steam 
pipe through the pipes shown dotted in the end elevation. 
To ensure that this condition shall not arise, Lovell and Co., 
of 56, Chancery-lane, London, have patented an interlocking 
gear, and have fitted it to the boilers of the Reading Electric 
Supply Company, Limited. Our illustrations show the 


rterlocking gear 


NORTH-EAST COAST INSTITUTION OF ENGI- 
NEERS AND SHIPBUILDERS. 


YESTERDAY—Thursday—about 250 of the members of the North- 
East Coast Institution of Engineers and Shipbuilders and others, 
visited two of the leading steel works in the Middlesbrough district 

-those of Dorman, Long, and Co., and those of Bell Brothers, 
Limited. 

The members were conveyed in special trains from Newcastle and 
Sunderland, and were received by Mr. W. H. Panton, one of the 
managing directors of Dorman, Long, and Co., Limited, to whose 
works they at once proceeded. 


DORMAN, LONG, AND CO., LIMITED, 


These works employ about 3000 men, and turn out 3500 tons 
of finished material weekly, chiefly of girders, sheets, angles, 
bulbs, tees, bars, &c. The firm of Dorman, Long, and Co. was 
established in 1876, when Messrs, Arthur John Dorman and Albert 
de Lande Long went into partnership, and acquired the West 
Marsh Ironworks with twenty puddling furnaces, where they pro- 
duced iron bars and angles. In 1879 they took over the ad joining 
Britannia Ironworks, which had been built by Sir Bernhar 
Samuelson in 1872 for rolling iron rails, but which had to be 
stopped when steel superseded iron. In 1886 half the 120 
ae ling furnaces at Britannia were pulled down, and seven 
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THE LOVELL INTERLOCKING GEAR 


application of the gear to a Babcock and Wilcox boiler, its 
object being to prevent the main steam valve being opened 
while water is either in the superheater or while the drain 
cock is open for draining the water out of it. The simplest 


form of application is that in which a circular rack or ratchet | 


is cast upon the underside of the main stop-valve wheel. 
The flooding and draining valve hand wheel has connected 
to it a rod, which by a bell-crank lever moves a locking bar 
sliding in an enclosed casing, so as to raise the weighted end 


of a pivoted pawl, which engages and disengages with the | 
ratchet on the stop-valve wheel. In the draining position | 


of the combined flooding and draining valve the pawl is in 


contact with the teeth on the hand wheel, and this position | 


is maintained during the whole of the movement of the 
hand wheel on the draining valve, except that when the 
draining valve is closed after it has moved in the direction 
first to open the flooding valve, then to drain it, and finally 
to close it. The locking bar has a slot within it that is pro- 


. 


Stop Valve handle 


, Elevation 


Kip Y handle 


Section on 
Line X.Y. 


Locking bar 
Pawl 
Plan. 


DETAILS OF RATCHET ARRANGEMENT 


vided with a projection at one part so as to lift the pawl out 


of contact with the ratchet, the weighted end of the pawl | 


sliding on the top of the locking-bar groove while the pawl is 
out of contact. The stop-valve wheel is free to be turned 
in the direction to close the valve at any time, but cannot be 
turned to open the valve except when the pawl is out of con- 
tact, the pawl being only out of contact when the flooding 
valve wheel is carried to its closed position. To prevent the 
flooding valve, or three-way cock generally used, from being 
moved in the wrong direction a ratchet and pawl is arranged 
in connection with the valve spindle, and to prevent the 
pawl on the hand wheel of the stop valve from being 
tampered with, it is pivoted and mounted in an enclosed 
casing as shown. 


THe census returns of the different States taken 
together show that the population of the whole of Australasia is 
4,550,651, being an increase of 740,756 over the preceding census, 


,; Siemens-Martin open-hearth steel furnaces were erected in their 
| place. Subsequently the whole of the puddling furnaces were 
| pulled down and replaced by steel furnaces, until now there are 
| eleven furnaces. In i889 the present limited liability company 
| was formed, and Messrs. Dorman and Long continued to act as 
managing directors till 1891, when Mr. William H. Panton was 
appointed general manager. In 1900 Mr. Panton was elected to 
| the Board, and he and Mr. Charles Dorman were appointed 
| managing directors, Mr. A. J. Dorman remaining as chairman. 
| The sheet works, and also the wire works, were taken over in 1899, 
| the sheet works having formerly belonged to Messrs. Jones 
Brothers, and the wire works were started by the Bedson Wire 
| Company. 

The development of the girder trade has been one of the 
principal features of the company. It rolled the first girders in 
1883 at the Britannia Works. Up to that time girders had been 
almost exclusively made in Belgium and Germany, They were 
first made of iron, but now are entirely of steel, and the company 
have for some time been the most extensive producers of 
girders in this country. 

The steel used was originally made from hematite iron, but now 
| the bulk is produced from Cleveland iron, partly at Britannia and 
| partly at Messrs. Bell Brothers’ new Clarence Steel Works, from 
| which it is brought by barge up the river Tees in the form of 
| ingots. Mr. Panton first directed his attention to the production 
of high-class steel from Cleveland iron in 1894, using one of the 
furnaces at the Britannia Works. The results warranted further 
experiments, and in 1897 another attempt was made at the Rose- 
berry Foundry, now owned by the firm. The experiments were 
| successful, and Sir Lowthian Bell put the furnaces that had been 
| worked some years since at Clarence with the Pourcel process at 

the disposal of the company for further experiments. These 
| furnaces were worked till it was proved that steel could be made 
profitably from Cleveland iron, and now little else is used by the 
firm 


| Dorman, Long, and Co.’s works occupy about fifty acres on the 

| south bank of the Tees, and they have eleven steel furnaces, with 
capacities varying from 30 tons to 45 tons. They were among the 
first firms in the country to apply electricity for power purposes, 
and all their subsidiary machines, which were originally driven by 
smal] steam engines, are now driven by electric motors, The 
electric generators at the Britannia Works consist of three dynamos, 
each of 160 E.H.P., driven with a Bellis enclosed-type engine, and 
a Mather and Platt dynamo, generating 400 E.H.P., has just 
been added, driven by a marine-type triple-expansion engine. 

On arrival at the works the sheet mills were first inspected, and 
the operation of puddling was viewed with much interest, as the 
occupation is so fast disappearing, for there are at Middlesbrough, 
for instance, only forty puddling furnaces, where at one time there 

' were over 450. The galvanising and corrugating plant attracted 
| particular attention. Over 18,000 tons of sheets were made in these 
| mills last year, and large exports were made to India, China, Japan, 
| and South Africa, 

The visitors, among whom were Messrs. J. R. Fothergill, 
senior vice-president, Newcastle ; Chas. Dexford, Sunderland ; M. 
| C. James, Jarrow ; O. Duckett, secretary ; Matthews (Hawthorn, 
Leslie, and Co.), Newcastle ; G. W. Donkin, Newcastle ; H. Holli- 
day, Consett ; Harkness, Bureau Veritas; M. Sanderson, New- 
| castle ; J. Riley, Stockton ; Col. Crawford, Walker, &c., were then 
| entertained to luncheon by Dorman, Long, and Co., Mr. W. H. 
Panton presiding, after which they were divided into parties, and 
conducted through the Britannia and West Marsh Works, and also 
the wire works, under the guidance of Mr, Charlies Dorman, the 
joint managing director, Mr. Ingham, Mr. G. H. Gunter, &c., 

he girder shops at the Britannia, which are very extensive, were 
specially interesting. The original girder shop was first put up in 
1890, but the demand for structural steel work outgrew the 
capacity of this shop, and large new shops were erected in 1900, 
These shops are 500ft. long, and have two spans of 60ft. and one of 
70ft., having electrically-driven overhead cranes of various capaci- 
ties from 5 tons to 25 tons. The cranes have a separate motor for 
each motion, and work at a very high speed. Last year nearly 
30,000 tons of structural steel work was made at these works, 
Columns and structures which formerly were made of cast iron, 
| are now almost exclusively made of steel sections, being chiefly 


formed of rolled girders. ‘This is a most important d 

The inspection of the wire mills was much appreciated, ‘Th 
firm there draw the longest piece of wire without weld or joint in 
the world, and the visitors were shown the rolling of a wire half 
a mile long from from two steel billets, 28ft. long by 2in. wide 
The manufacture of barbed wire was explained and practically 
illustrated. 7 

The members were afterwards taken by steamer down the lees 
to visit 7 
THE CLARENCE IRON AND STEEL WORKS OF MESsRg 

BELL BROTHERS, 

On landing at Messrs, Bell Brothers’ wharf the members werg 
welcomed by Sir Lowthian Bell, Bart. He remarked that 
probably there was not one present whose mind could trayel 
further back than his own in tracing the course of iron shipbuild. 
ing. He was at the launch of the very first iron vessel that was 
built on the Tyne—it was nearer Walker where he and his brothers 
carried on their ironworks, The members of the Institution, he 
said, had come into the heart of the district where the material 
that was needed in the manufacture of the steel they used in the 
construction of their vessels was found in the greatest plenty, Ho 
had for years kept before him the question of the utilisation of the 
Cleveland ironstone for every purpose for which iron and stee| 
were needed, and he had never ceased to believe that a day 
would come, in spite of the difficulties attending the manipulation 
of the native Cleveland ore, when steel from it would be obtained 
suitable for any and every purpose. T'wenty years ago he had 
carried out investigations with this end in view, and other workers 
had laboured in this line, until full success had been attained. The 
day had arrived when Cleveland iron could be used without 
admixture for the production of steel which would satisfy a}| 
Lloyd’s tests, and, in fact, was as good as anything that could be 
made, All that he had anticipated had been achieved. He 
congratulated the members of the Institution on the great progress 
that had been made in steam navigation. The first time he 
crossed the Atlantic 190 tons of coal per day were used to produce 
a certain horse-power ; now not more than 70 tons was needed to 
produce the same power. He could not tell how much further 
they were going in improvements in shipbuilding or steam naviga. 
tion, and he thought he would bea bold man who pretended to 
draw the line at any point. 

Mr. J. R. Fothergill, senior vice-president of the Institution, on 
behalf of the members, thanked Sir Lowthian for his kindly 
welcome, and the visitors then proceeded to inspect the blast 
furnaces, the new Clarence Steel Works, and the coal distillation 
works, where coal is converted into coke in Huessener ovens, the 
latest form of oven in which the by-products are recovered. The 
new steel works, of course, were the great centre of attraction, 

The Clarence Works were founded by Mr. (now Sir) Lowthian 
Bell and his two brothers in 1854, three blast furnaces being 
blown in, which in the first year made 12,536 tons of pig iron, 
There were in that year only three firms engaged in pig iron 
making in the Middlesbrough district. Bell Brothers first 
acquired a mining royalty on the Normanby estate, and the lessor 
required them to locate their furnaces at Port Clarence, or some- 
where on the West Hartlepool Harbour and Railway Company's 
railway. This is the reason why the Clarence Works were placed 
in the county of Durham. Both Sir Lowthian and his brothers had 
carried on iron smelting before, as in 1845 they had succeeded to 
their father’s interest in Losh, Wilson, and Bett’s Walker Iron- 
works, They were then smelting ironstone brought from the York- 
shire coast, the furnace being designed for the purpose by Sir 
Lowthian himself. The Clarence furnaces numbered three at first, 
then they were increased to six, and afterwards to twelve, that 
being the present number, of which ten are in operation, making 
on the average 100 tons per day, and recently as much as 913 tons 
of ordinary Cleveland pig iron has been obtained from one of 
the Clarence furnaces in a day. A much larger output per 
furnace is now obtained than in two or three decades ago, 
for then 150 tons for the week was regarded as a fair 
production, Arrangements are being made at the furnaces to 
adopt the American plan of blowing each furnace independently, 
and it is hoped that by this means a further increase in the «juan- 
tity of iron produced will be obtained, while the consumption of 
coke will be lessened, ‘Two new blowing engines are in course of 
erection; they are compound-condensing, and it is anticipated 
that a considerable saving in fuel will be obtained from them, in 
which case arrangements will be made for the supply of electric 
power from the steam which the furnace gas produces, and which 
the blowing engines will no longer require. 

The new steel works at present have only four Siemens- Martin 
furnaces, each having a capacity of 45 tons, but the number 
is to be increased to 16 tons, It is here that ordinary Cleveland 
iron from the Clarence furnaces is being made into steel ingots, 
which as yet are rolled into finished steel at the Britannia Works, 
but rolling mills are in course of erection at the Clarence Works 
for girders and angles. It is intended that the iron shall be 
brought to the steel works from the blast furnaces in a molten 
state, and poured from a high. level into a mixer capable of con- 
taining 300 tons, the largest of its kind in the world. This 
mixer, which is expected to be complete within a month, will 
be heated by gas from three producers, The molten iron will 
be ran from the mixer to the Siemens furnaces, which are in a 
lower level in a ladle containing 25 tons, This ladle on arriving 
in front of the steel furnaces will be lifted up on hydraulic tables 
and poured into the furnaces by hydraulic cylinders, In this way 
the ladle is never suspended, and the chance of an accident is very 
considerably reduced. The rolling mills will have three stands of 
three high rolls, 32in. diameter, driven by a vertical compound- 
condensing engine. A 100-ton electrically-driven overhead crane 
will be provided, capable of lifting a pair of standards and set of 
rolls complete, so the mill can be rapidly changed to roll various 
sections, 

To each visitor was presented a well-got-up book, giving photo- 
graphs and descriptions of the works both of Dorman, Long, and 
Co., and Bell Brothers, 


A New Air Compressor,—The new d’Auria air cctpreseor, built 
on the same principle as the d’Auria pumping engine, isa non-rotative 
machine of the duplex type. With compressors of the crank and 
fly-wheel type, higher degrees of steam expansion call for heavier 
fly-wheels and shafts, &c., but in the new compressor the moving 
parts are not affected by the degree of steam expansion, and the 
compressor works equally well with either a high or low rate of 
expansion, The steam and air cylinders are mounted on opposite 
ends of a bed-plate, in which is formed a loop pipe, extending 
vertically around the bed-plate, and having the ends brought 
together to open into opposite ends of a ‘‘ compensator ” cylinder 
midway between the steam and air cylinders, ‘I'he two piston-rods 
are connected to opposite sides of the compensator piston. The 
cylinder and the pipe loop are kept constantly filled with water or 
other liquid, and form a ‘‘hydraulic compensator” to give a 
smooth action, equalising the propelling force and the resistance 
at every pointof the stroke. When the compressor is in action 
the liquid column of the compensator is moved to and fro in 
accordance with the movements of the plunger. It thus acts in the 
same manner as the balance wheel of a watch, taking up the 
excess of energy in the first half of the stroke, and giving it back 
during the second half, with a very slight loss due to friction, As 
the cycle of action is limited to the period of one stroke, the 
machine can stop and start instantly. If fitted with a sensitive 
pressure regulator, it will stop completely on a small excess of air 
oe ang and will start promptly when the pressure falls slightly 

low the normal, Several of these compressors have lately been 


built, 
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THE STORAGE OF ELECTRICITY.* 


As the subject is a very wide one, it will be necessary to confine 
our attention to ——_ features. I propose in this paper to consider 
the application of storage batteries to three special purposes, each 

f importance in this connection, viz.:—Complete storage, the whole 
of the energy used being passed through the battery ; partial storage, 
in which the battery is used to help the generating plant, to act as 
reserve for use in emergency, and to equalise the load on the 
generators ; and fly-wheel storage, so to speak, the battery fulfilling 
the function ofa + toe pg or of a hydraulic accumulator, to mini- 
mise variations of load on the generating plant. 
storage.—In the first place, consider the effect of storage 
te electrical installation in connection with a public 

In such a case the ae be charged 
direct from the mains, the charging current being regulated by 
resistance, or by the use of regulating cells. The discharge pressure 
would be much lower than the supply pressure, its maximum prac- 
ticable value being about 0°80 of the latter. Thisallowsa maximum 
of about 2°40 volts per cell for charging—an ample margin at the 
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low charging rates used. ‘The reason for the difference in pressures 
will be obvious from Fig. 1, which shows the variation of terminal 
pressure of a secondary cell during a complete cycle of charge and 
discharge. 

oy of working would be as follows:—Charge the battery 
at a low rate for, say, twelve hours per day, and discharge 
to lamps, &c., at a much higher rate for, of course, a much 
shorter time, as in Fig. 2. This system would offer no 
attractions whatever were electricity supplied at a uniform or 
“flat” rate per unit ; but in the majority of central supply under- 
takings the system developed by Mr. Arthur Wright—whence it is 
called the Brighton system—is in use. On this system the price 
depends upon the manner in which the supply is taken. If a large 
demand is made for but a short time, necessitating the installation 
of a corresponding amount of plant and mains which lies idle most 
of the day, the price is high ; but if the demand is maintained for 
a long time, so that the plant is kept well employed, tho price is 


Fig 2 


Kw 


lowered in proportion. To accomplish this purpose, besides 
measuring the total quantity of energy supplied to a consumer, the 
maximum power, or rate of consumption of energy, is also 
measured. Dividing the energy supplied per day in Board of 
Trade units by the maximum demand in kilowatts, we get 
the number of hours’ use of the maximum demand per day, which 
approximately indicates the nature of the consumer's call upon the 
station. It is usual to charge so much per unit for the first hour’s 
use of the maximum demand per day and a lower rate for all 
energy afterwards consumed—say, 8d. per unit for the first hour, 
and 2d. per unit afterwards, Thus a person who used 25 units per 
day, and whose m.d. was 25 kilowatts, would pay 8d. per unit for 
all, or 200d. But if his m.d. were only 5 kilowatts, he would have 
five hours’ use of the m.d., and would pay at the rate of 
$+23+3723+3 3 or 8°2d. per unit, i.¢., only 80d. The dia- 
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gram—Fig. 3—shows the manner in which various scales in corr- 
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m.d. per day, 
‘ It is evident, then, that if a consumer only requires current one or 
wo hours aday, it may pay him to employ complete storage, 


changing a battery at a low rate—soas to keep down the m.d.—and 
es it rapidly. Let us see under what conditions this is 
The question of the cost of the battery at oncearises. On plotting 


Prices of different types of cell against their ampere hour 


* Paper read before the Civil and Mechanical Engineers’ Society, Ma 
2nd, 1901, by A. H. Allen, A.M.LE.E. 


capacity, or watt hour capacity, it is found that the price varies 
almost exactly in proportion to the capacity—a by no means neces- 
sary or even likely result. As the capacity varies according to the 
rate of discharge, it is rere y to plot different curves for each 
type of cell, at various rates of discharge. Examples of such curves 
are given in Fig. 4, for two types of cell. The dotted curve in Fig. 5 
shows the manner in which the initial cost per unit stored varies 
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with the period allowed for discharge. It will be seen that a one- 
hour battery costs twice as much asa ten-hour battery. The dotted 
curve, which can be readily derived from the solid curve, shows 
how the price per kilowatt output varies with the duration of dis- 
charge. In both cases the prices approximately cover the cost of 
regulating cells and switch gear. ‘Ibe writer is indebted to the 
Chloride, the E.P.S., the Tudor, and the Hart Accumulator com- 
panies for the data upon which these curves are based. 

In calculations the price per Board of Trade unit stored has been 
taken at £8°75 for a two-hour discharge, and £11°5 for a one-hour 
discharge ; to this has been added 10 per cent. for stands, connec- 
tions, switch gear, erection, &c.—this is a sufficiently good approxi- 
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mation except in the case of small installations, but it would not be 
worth while to apply the system under consideration to the latter. 

The annual cost of maintenance in perfect order amounts to from 
3 per cent. to 15 per cent. on the capital cost of the battery, 
depending on the conditions under which it is operated. Of six 
well-known electrical engineers with wide experience in central 
station work, to whom I addressed inquiries, two give 5 per cent., 
two 7 per cent., one 10 per cent., and one 12 per cent., as fair values 
for lighting work ; I have taken 10 per cent. as reasonable and on 
the safe side. The maintenance is best carried out by contract with 
the makers of the battery. 

Allowing 5 per cent. interest on the cost of the battery, the 


Fig 6. 


Fig &. 


Now, if 
U = the average energy supplied per day, 
Km = the maximum demand of the lamps, &c., 


” = average hours’ use of the maximum demand, 
X, = the m.d, of the battery, 
m = number of hours of charge, 
a + 6 = price per unit in pence for first hcur’s use of m.d., 
a = price afterwards, ‘ 
then x = _ ; and if x = or >1, total daily cost withoat 


battery = = aU + b Km in pence. 
n 


Total annual cost = approx. 1°5(aU + b Km ) in pounds. 

In estimating the cost of the battery we must allow for the 
heavier output in winter if the load consists largely of lamps ; the 
capacity of the battery must be greater than U, the average out- 
put—say, 1°45 U. 

Then the total cost is 

1‘1 x 1°45 x 8°75U = 14U for 2-hour rate 
1°1 x 1°45 x 11°5U = 18°4U for 1-hour rate, 
Annual charge at 15 cent. is 
0°15 x 14U for 2-hour rate 
0°15 x 18°4U for 1-hour rate. 

The average energy efficiency of the battery, charged at a very 
low rate, will be about 80 per cent.; the daily input will there- 
fore be 1°25U, and K,, the steady demand of the battery, = 


The daily cost of energy = 1°25aU + UK, in d.; annual cost 
of energy = 1°5(1°25aU + OK, )in &. 

The total annual cost with battery is therefore 

1°5(1°4U + 1°25aU + OK, ) for 2-hour rate, 
or 1°5(1°84U + 1°25aU + bK, ) for 1-hour rate. 

In many places a special flat rate is quoted for supply extending 
over long hours, as for instance at Bradford and Glasgow. Where 
this holds, and is applicable to battery charging, if the price per 
unit is c, the annual cost, using a battery, is 

1°5(1°4U + U). 
Twenty-four cases have been worked out on the foregoing bases, 
with the results shown in Fig. 6. 

It is evident that in certain cases a very large saving is effected 
by the use of complete storage. Allowance, of course, must be 
made for the cost of rent and attendance, as already mentioned. 
The attendance consists only in regulating the charging current, 
say, once an hour, and regulating the pressure now and then when 
discharging, and could, in fact, be done by automatic apparatus. 
The maintenance contract provides for cleaning, &c., but a daily 
test has to be furnished to the contractors, and the cells require 
filling up occasionally. 

It should be clearly understood that a ‘‘ two-hour rate” does 
not mean that the battery is only used for two hours, but that the 
maximum demand is used two hours per day. Actually, the 
maximum demand may only endure for a few minutes. Thus, if a 
person uses 20 kilowatts for 4 hour, and 10 kilowatts for three hours, 
the result is a two-hour rate, for the total units are 40, and the 
m.d. 20. The battery, of course, must be capable of discharging 
for a short period at 20 kilowatts. The connections necessary for 
a arrangement outlined above are diagrammatically shown in 

ere are, however, many objections to the use of regulating 


cells, Much energy is wasted in these; they are often over- 


fig 7. 
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charged and badly treated ; they require heavy and long con 
nections and costly switch gear; they necessitate a heavy drop 
between the supply voltage and that of the lamps. 

It would be better practice to use the battery en bloc, and to 
instal a booster for assisting charge and discharge. The lamps 
can then be made suitable for use direct on the supply mains, and 
useful alternative in case of emergency, and the end regulating 
cells and switches are eliminated. The booster should be able to 
add about 15 per cent. to the supply pressure for the purpose of 
charging the battery, and to carry the full discharge current— 
working in the latter case either with or against the battery. Its 
capacity, therefore, depends upon K»,. The cost of the motor and 
booster, with accessories, may be put roughly at 45 + 15K», in 
pounds, and the loss in the booster and motor, running all day, may 

be safely taken at 10 per cent. on the 
whole output. We then have 


K, = 1:25U _ 


Bajtler 


m 
The annual cost of energy is 


me 


1°5(1-4aU + pK, ). 
| Depreciation or maintenance and in- 


terest on the booster set at 10 per cent. 
equals 4°5 + 1°15Km, and in the bat- 
tery at 15 per cent. 


= 2°1U for 2 hours, 


A or 2°76 U for 1 hour. 


? Thus the total annual charge with 
battery and booster, neglecting small 
items pro and con, is1*5(1°4aU + OK, ) 


+454 + {2785 


— == 


, The same cases have been worked out 
on this basis as with the battery alone, 
and curves plotted according to the 


results—Fig. 8. It will be seen that the 
curves are very similar to those obtained 
for the battery alone, but are displaced 


downwards, showing greater losses and 
smaller gains. Nevertheless the booster 


Pence per 


system has many advantages. The con- 
nections are shown in Fig. 9, and are 
seen to be very simple. The regulati 


¢ 


annual charge amounts to 15 per cent. on the initial outlay. No 
additional depreciation charge is required, as the maintenance 
contract ensures the battery being kept in perfect order. The 
rent of the space occupied by the battery depends so largely on 
local conditions, that I have left it as an extra. Very often the 
battery can be put in a cellar or other region which is Lamsyeme 4 
useless for other purposes. The attendance required is very small, 


gear consists of a rheostat and a smal 

reversing switch ; the former may be ar- 
ranged so as to simultaneously strengthen 
the field of the motor and weaken that 
of the booster, the former effect reducing the speed and the latter 
reducing the magnetisation, so that a small rheostat will give a very 
large range of regulation. When the cells are newly charged, the 
booster is run in opposition to them ; as they run down, the booster 
electromotive force is reduced to zero by degrees, then the field is 
reversed and the booster used to assist the battery as required. 
The boostercan run all day without attention, and may be compound 
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wound in some cases with advantage. The three-way switch is 
arranged so as to (1) charge the battery, (2) discharge the battery, 
(3) feed the lamps direct from the supply mains. 

The average price per unit obtained over the whole of this 
country is about 4°7d.; from the curves it appears that in every 
case considered the battery shows a greater or less economy at this 
price, and the battery-booster system in only two cases shows a loss, 

Rent and attendance must not be overlooked, but where the con- 
sumption is large these will not greatly affect the result. 

Lest the times taken—two hours and one hour—should seem to 
be undervalued, it may be added that the vast majority of con- 
sumers use their maximum demand on the average less than two 
hours per day, and a large proportion of these barely exceed one 
hour’s use. 

Following on the foregoing results, two questions at once arise :— 
(1) Why not go a step further, and install not only a battery, but 
also the apparatus necessary to charge it? (2) If individual con- 
sumers can be so greatly benefited by complete storage, would not 
supply companies benefit still more by adopting the same system ! 

e answer to the first question depends chiefly on the size of the 
installation. Where this is small, it would be out of the question, 
even with such a steady load, to generate electricity at a price to 


Fig 9. 
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compete with the public supply; but we are not concerned with 
smail installations—unless they are isolated—for it would not be 
worth while to go to the trouble and expense of installing a battery 
merely to save a few pounds a year. 

On the other band, in any case where the annual consumption 
exceeds, say, 10,000 units, and the demand is either brief, or fiuc- 
tuating between wide limits, it would generally pay to install a 
battery and charging plant. Such installations are free from the 
heavy capital outlay on mains—roughly one-half the total capital 
expenditure in the case of a supply system—so that it is possible, 
with the excellent load factor ensured by the large battery, to 
generate electricity for less that 3d. per unit, inclusive of all 
charges. Be it noted that if the discharge does not exceed three 
hours’ use of the maximum demand, the battery is cheaper in first 
cost than equivalent generating plant. An installation of 300 
8-candle power lamps, consuming on the average 30 units per day, 
could be run with a dynamo of only four kilowatts output, driven 
by a small oil or gas engine, and requiring the smallest attention. 
However, time does not admit of further consideration of this 
matter. 

A very interesting case is that of a small water power, incapable 
of coping with a heavy load. By charging a battery all day, and 
employing it to take the load at the busy time, the difficulty may 
be successfully overcome at a moderate cost. An example is 
furnished by the installation at Ingleton, where two 15 horse- 
— turbines drive dynamos charging a battery of 320 kilowatt- 

ours—eight-hour rate. Thus energy is accumulated all day, and 
distributed at night for public and private lighting. Naturally, 
in the winter months one of the turbines is also kept running, but 
that does not affect the issue. The point is that the applied 
power is kept low and steady all day. 

Turning to the second question, the answer is less easy to find. 
It is usual to look upon gas engines as favoured by nature in 
respect of storage facilities; but are they really so much better 
off than electrical engineers! The means of storage is certainly 
of a more expensive character, but it is not so costly as to be 
useless. It would in many instances pay supply authorities to 
bear the cost of installing such batteries as have been considered 
above in the premises of consumers whose hours of burning are 
brief or whose load is variable, and to maintain them. This has 
the additional advantage of relieving the feeders and mains as 
well as the generators. Certainly the writer does not advocate 
this practice, but the next best substitute—namely, battery sub- 
stations—would be almost equally effective, provided that they 
were used only in short-hour districts. As a matter of fact, 
several cases exist where such sub-stations are in use; but in 
order to gain the full advantage of storage, very large batteries 
should be - in, and this has rarely, if ever, been done in this 
country. Very large batteries have, however, been installed in 
Germany and America. For example, the Chicago Edison Com- 
eh system had a maximum output of 10,000 horse-power ; a 

ttery of 2000 horse-power output was put down in the centre 
of the area supplied, A nag of giving 1200 ampéres for one hour. 
Each cell weighs 6 Ib., the whole weight amounting to 
1,029,200 Ib. 

Large batteries have been installed in British generating stations 
with great advantage. Be it noted that we have now by a natural 
transition arrived at partial storage. 

I have made inquiries of several leading central station engi- 
neers concerning these batteries, with the following results :— 
A majority out of six favour a large proportion of storage in 
stations of moderate size, but not in large stations, nor in towns 
subject to fogs. The economy of dispensing with one or even 
two shifts of men at least during the first few years of a station’s 
working is pointed out. Again, I am informed that the improve- 
ment in the load factor is very marked in some cases, enabling 
a reduction to be made in running costs, while the battery also 
helps over the peak of the load. The ratio of the maximum 
output of the batteries in the stations referred to—in kilowatts 
—with regard to the output of the generators, varies from j; to 
3, the former figure applying to the largest station—14,000 kilo- 
watt generators—and the last to a station of 1000 kilowatt 
generators. From the answers I received it is clear that a con- 
siderable diversity of opinion exists among station engineers 
regarding the value of storage. It is pointed out that the battery 
does not do much in the summer months beyond steadying the 
pressure. Where the load curve is peaky, the improvement in 
the load factor of the plant is of great importance. As an 
example of the effect of large storage capacity on the load factor 
of the running plant, an actual load curve has been taken and a 
battery supposed to be installed—Fig. 10, 

It witl be seen that the battery , +n takes off the peak, 
while the charge fills up the hollows, thus levelling the curve. 
One-half of the generating plant is supplanted by a battery of 
about the same cost, and a full load is ensured on every set that 
is running, for sixteen hours a day in winter. Moreover, one 
shift of stokers and drivers is dispensed with in winter, and two 
in summer. The width of the load curve varies from four and 
a-half hours to one hour between 800 and 1400 kilowatts output ; 
if a battery capable of giving 600 kilowatts for three hours were 
used, it would be able to do what is shown with ease, and to take 
the whole load for a short time in case of a serious breakdown. 
Thanks to the economies above mentioned, and to the greater 
reliability of supply, the balance of expense would in very many 
cases be in favour of the battery. 

It is true that not all stations would be benefited by large 
storage capacity ; those which are blessed with a heavy motor 


load, giving a high load factor, would require such a large battery 


to provide effective storage that the cost would be prohibitive. 


Most of the larger British stations are more or less rapidly attain- 
ing to this condition, but the great ag of the small stations 
are still troubled by a narrow peak in their load curves, 

It will be noticed, on reference to Fig. 5, that a three-hour 
battery costs about £24 per kilowatt—-nearly as much as the 
boilers, engines, and dynamos required to give the same output. 
Hence, so far as initial outlay is concerned, it would not pay to 
install a battery for a discharge of more than three and a-half or 
four hours. But the battery capable of giving one kilowatt for 
three hours would be able to give two kilowatts for one hour, and 
would therefore be able to tide over a peak much higher than the 
corresponding generating plant could safely cope with. ; 

The battery = be charged, either by using a special charging 
dynamo, and regulating the pressure with multiple contact battery 


Fig 10 


Dischage\} / 


Hours 


switches, or from the bus bars with the aid of special boosters, 
which add a sufficient pressure to the bus bar pressure to overcome 
that of the battery. In the latter case no special charging 
dynamo is used, and there may or may not be regulating cells. 
There can be no doubt as to the advantage of doing away with these 
and the costly switches and connections, and charging or discharg- 
ing the battery ex bloc; but, on the other hand, the use of 
regulating cells for adjusting the supply pressure is extremely 
convenient for lighting purposes. The construction of boosters 
to charge large batteries is not free from difficulties, due to the 
large current and the comparatively small pressure. It has, how- 
ever, been found possible to completely overcome these, and to pass 
large currents through the booster armature at almost zero voltage if 
necessary, without sparking at the commutator. A method some- 
times adopted to minimise the difficulty is to build the booster 
armature with two commutators, — them in parallel for 
heavy currents at low pressures, and in series for smaller currents 
at higher pressures, is has been done, for example, at South- 
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hampton. This station is remarkable for an application of com- 
plete storage to traction. The accompanying load curve of the 
station—Fig. 11—shows how the large Tudor battery, of 1900 
ampere hours capacity—five hours—and 260 kilowatts output, is 
charged by the lighting dynamos during the daytime and late at 
night, while when these are required for their normal function 
the whole of the tramway load is thrown on the battery. It is 
clear that the load factor of the plant is enormously improved, and 
that when the battery is running the tramways the engines are 
practically free to devote their whole attention to the lighting 
supply. Further, while the battery is being charged, it serves the 
purpose of a fiy-wheel, reducing the variations of load on the 
running plant to a negligible amount, The engineer, Mr. F. H. 
Chaplin, states that the load on the dynamos is “absolutely 


constant.” 
(Zo be continued.) 


THE trial trip of a new twin-screw tug, constructed by Mr. 
Edward Hayes, of Stoney Stratford, took place on the Thames, 
May 21st, with great success. The little vessel presents several 
peculiarities. She is 60ft. long, 12ft. beam, with a draught of 4ft., 
and is so built that she can be put on a dranght of 3ft. 8in. when 
necessary. There are two pairs of compound surface-condensing 
engines, each having cylinders 8in. and 16in. diameter by 10in. 
stroke, which develop together about 100 indicated horse-power. 
The stern is so formed that large diameter propellers can be 
used to absorb the engine power required for rage’ | towing, and 
at the same time it gives ample protection to the propellers 
necessary in shallow water. he stern is tunnelled to obtain 
this result, The boiler is of thé marine return multitubular type. 
There were four runs on the mile, which gave an average speed 
of about 11 miles per hour. There were no hot bearings, and 
no hitch of any description. Her os power was then tested 
and proved to be very satisfactory, and her turning powers are 
remarkable, the vessel going round almost in her own length. 
The main engines only drive her propellers, as there is an entirely 
separate condensing plant complete, with steam, air, and circu- 
lating pumps, 


AMERICAN ENGINEERING NEWS, 
(From our own Correspondent.) 


The National Steel Works.—These new American works have 
horizontal compound rolling-mill engines of 5000 horse-power, and 
two vertical cross-compound blowing engines for furnace No, 3 
These latter engines have steam cylinders 50in. by 60in. and 96in, 
by 60in., air cylinders 100in. by 60in., and 20ft. 60-ton fly-wheels, 
The Reynolds-Corliss valve gear is used, with Kennedy air inlet 
and Reynolds air delivery valves. With steam at 150 b., and 50 
revolutions per minute—or 500ft. piston speed per minute—each 
engine develops 5000 horse-power. Steam is supplied by ten 
Stirling water-tube boilers, which may be fired with furnace gas, coq] 
or a combination of both. There are in all thirty Stirling boilers 
at these works, aggregating 11,000 horse-power. Water for the 
condenser aye is furnished by three 6,000,000 

’ 


allons daily capacity and a centrifugal pump o ,000 gallons, 
hese are driven by two Ball compound vertical engines. The 
engine-house has a 30-ton electric crane of 54ft. span. For 


furnaces Nos. 1 and 2 there are three Tod cross-compound vertical 
engines of 5000 horse-power, with a capacity of 57,350 cubic feet 
of free air per minute, delivered at a pressure of 25 lb. These haye 
steam cylinders 54in. and 102in. diameter, and air cylinders 108in, 
diameter, all of 5ft. stroke. These engines have Pierpont and 
National water-tube boilers of 500 horse-power each, with mechani. 
cal stokers fed by a system of conveyors. There are also some 
National water-tube boilers with down-draught furnaces, stoked 
by hand. The electric power station has three cross-compound 
engines, each direct-connected to a 550-kilowatt Westinghouse 
generator, and a tandem compound engine belted to a 200-kilowatt 
generator, all furnishing direct current at 250 volts. Two rotary 
converters change this to 170-volt alternating current for incan- 
descent lighting. There are 170 electric motors in the plant, 
aggregating 5268 horse-power, the largest being of 325 horse-power 
each, 

Suburban tank locomotives.—Many American oy i employ tank 
locomotives in suburban service, but usually the tank is behind the 
cab, instead of being at the sides of the boiler, as in English prac- 
tice. The New York Central Railroad is now experimenting with 
some enormously heavy tank engines for long and heavy suburban 
trains, designed for high speed, numerous stops and rapid accelera- 
tion after each stop, together with sufficient reserve capacity to 
ensure the engines being able to haul the trains and keep up to the 
time-table under unfavourable conditions of weather. These 
engines have six driving wheels 5ft. 3in. diameter, a two-wheeled 
leading bogie and a six-wheeled trailing bogie under the tank and 
coal bunker. The cylinders are 20in. by 24in. The boiler is 5ft, 
10in. diameter, with 2400 square feet of heating surface, and carry- 
ing 200 Ib. steam pressure. The fire-box is designed for burnin 
anthracite coal, and has a grate area of 63 square feet. The ro 
carries 3500 gallons of water and the bunker four tons of coal, 
The engines have 15ft. rigid wheel base, and a total wheel base of 
35ft. 9in. The total weight is 205,000 lb., of which 120,000 Ib. are 
on the driving wheels, or 40,000 lb. per axle. ‘This weight is 
intended to give rapid acceleration, with less slipping of the wheels 
than usua!ly occurs with suburban engines. 

Coal and ash-handling machinery.—At a recent meeting of the 
Cotton Manufacturers’ Association, a paper on the economical 
handling of the steam power plant of mills and factories was read 
by Mr. Woolson. In many such plants there is a considerable 
amount of shoveling and wheeling the coal, which is a very ex- 
pensive system. In the most modern system the coal from the 
railway wagons is delivered direct to a conveyor, which carries it 
up to the storage bin, from which it flows by gravity to the boiler- 
room hoppers, and the shoots to the boiler floor or automatic 
stokers. The conveyor is continuous, and serves to carry away the 
ashes from the ashpits after it has deposited the coal in the bin. 
It is generally advisable, however, to have a separate ash-handling 
plant, as ashes are very destructive to micenageron i so that a con- 
veyor for coal and ashes must be made very much heavier than one 
for coal alone. At the Ruppert ice factory the railway wagons of 
30 tons capacity are run on a siding and discharged directly into 
a crusher, from which a continuous bucket conveyor carries it to 
the bins, from which it is delivered to the magazines of the auto- 
matic stokers by shoots controlled by valves or gates. The ashes 
fall into deep pits or hoppers under the furnaces, and at night they 
are removed by the same conveyor, raised toa 8 elevation, 
and delivered into a shoot for loading wagons. ese pits may be 
served by iron wagons running on a narrow-gauge track in a tunnel 
below the pits, the wagons being run out to a “ tip,” or raised by 
a vertical lift for discharge into street wagons. 


Brick-making machinery.—Complete machinery equipment for 


brick yards is the speciality of the Eastern Machinery Company, 
U.S.A., and includes both vertical and horizontal brick machines. 
The former is a soft clay machine with vertical pugging chamber 


and direct vertical press. The tempering shaft is driven inde- 
pendently of the press, and the tempering box has pockets on 
either side level with the bottom, into which stones, &c., are forced 
by the ——. These pockets can be opened to receive the stones, 
to clean the machine, or to put on new wipers, these being attached 
to the shaft by bolts. The direct vertical press is considered as 
being superior to the horizontal or rocking presses, icularly in 
giving more uniform compression upon the clay in the moulds, so 
that the bricks shrink evenly and are uniform in size. The clay 
cannot fall on any complicated working parts, and does not daub the 
moulds before they pass under the press. The press box is 34in. long, 
104in. wide, and 19in. deep; the great depth permitting extra 
space between the die and plunger, which gives the clay a chance 
to spread more evenly over the die and fill all moulds alike. This 
is a special advantage for stiff-tempered sluggish clay. The wear- 
ing surfaces are lined with tempered steel plates, which can be 
renewed, The press plunger weighs 600 lb., and has a stroke of 
Qin. to94in. A mould pusher or ejector is used. Automatic relief 
valves in the press front are held closed by springs, but any 
obstruction projecting from a brick will open the valve and throw 
out the brick. The horizontal brick machine has a horizontal 
pugging chamber 13ft. long, 82in. wide, and 34in. deep inside. 
At its front end is a vertical direct press. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Oorrespondent.) 
A WELCOME ~— from toil has been enjoyed most of this week - 
on account of the Whitsuntide holidays. ork is est again 
under circumstances which are fairly satisfactory. In fact, some 
makers and merchants consider that a general revival is not far 
distant, thoug others will not go so far as this. At time of 
writing a reduction of about 6d. per ton in ironworkers’ wages is 
anticipated as the result of the average selling price of finished 
iron in March and April about to be poate The month of 
May, however, has seen a good deal of recovery in several 
departments, including black sheets. £8 has been obtained 
in several instances for doubles, though some firms still take 
£7 15s. The galvanisers also report more regular employment, 
and busi gotations in this department are characterised by 
more firmness on the em of sellers, though the general quotation 
may still be bore at £11 5s, to £11 10s, for doubles, f.o.b. Liverpool. 

With regard to marked bars, these were quoted on ’Change, in 

Birmingham, this afternoon, on the £8 10s. basis which was fixed 

on May Ist, and orders were reported plentiful for best engineering 

requirements, cable and chain making, and other services where 
‘ood ary 4 is a sine quad non. The official quotation of the 
nmarked Bar Association remains at the £7 to which it was 

brought on March 28th. ‘This is, however, little more than 4 

theoretical figure. In practice it is obtainable at £6 10s, For 
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sheets singles £7 12s. 6d. to £7 17s. 6d. is asked,‘and for trebles 
£3 7s. 6d. to £8 12s. 6d. Tube strip, owing to the continuance of 
the strike, is in small demand, and makers find it difficult to book 
contracts at more than £6 53. For hoop iron £7 15s. is asked, and 
for nail rod and rivet iron £7 to £7 103. 

In the pig iron trade inquiries are fairly large, and the con- 
cessions made a week or two ago are no longer allowed. Indeed, 
for forward business, an increase of a shilling or eighteenpence is 
being asked. This is partly on account of the higher price of coke. 
Staffordshire cinder forge is 44s. to 46s.; part-mine, 48s, to 50s.; 
all-mine, hot blast, ordinary, 52s. 6d. to 60s.; and best, 7s. to 
80s. For cold blast 95s. to 105s, is asked. Agents of some of the 
Midland firms say their output is sold for a month or six 
weeks forward. Northamptons are quoted 46s. to 48s.; Derby- 
shires, 48s. 6d. to 50s.; and Lincolns about 51s.; and North Staf- 
fordshire, 49s. 6d. to 50s. 6d. 

Five months have gone by since a deputation of South Stafford- 
shire ironmasters waited upon the railway managers in London to 
seek some relief from the new terminal charges announced last 
autumn, One of the new regulations, which was, correctly 
enough, stated to press with severity upon the trade of this district, 
was that which reduced to forty-eight hours the free period for 
unloading trucks. The railway companies have at last replied to 
the deputation, but the only favour they are prepared to grant is 
with reference to the inward traffic of large consignments of 
raw material, such as ironstone, coal, &c.; and in this case the conces- 
sion is limited to an extension of time for the free unloading of 
trucks from two days, as at present, to four days. This new rule, 
moreover, applies only to traffic of the description scheduled in 
Class A. Traffic requiring to be dealt with at stations and canal 
basins is expressly excluded from benefit. It need hardly be 

inted out that this exclusion exempts from benefit by far the 
Cont part of the traffic, and there is no wonder the answer 
of the companies was received with dissatisfaction when 
announced to a recent meeting in Birmingham of the com- 
mittee of the South Staffordshire Ironmasters’ Association and of 
blast furnace owners. The general opinion of the meeting was 
that the answer was unsatisfactory, and that it was desirable to 
take counsel’s opinion on certain points, It was therefore decided 
that a statement of the traders’ case should be drawn up and sub- 
mitted to the chairman—Sir Benjamin Hingley, M.P.—and that 
the matter should then be discussed at a future meeting of the 
trade. It is understood that the Board of Trade will be asked to 
intervene, and that if necessary an appeal will be made to Parlia- 
ment. 

The Associated Iron and Steel Workers of Great Britain have 
been holding their annual conference in Birmingham this week, 
under the presidency of Mr. W. Ancott, who is the operatives’ 
secretary of the Midland Iron and Steel Wages Board, Delegates 
were present representing about 50,000 ironworkers from various 
parts of the kingdom. 

I regret to have to announce a severe colliery explosion on Whit- 
sun Monday night in North Staffordshire, by which four lives were 
lost. It was at the No. 2 pit of the Talke Colliery, a few miles 
from the Staffordshire Potteries. Usually from 800 to 900 are 
employed at the Talke Colliery, but at the time of the explosion 
_ Tach 8 p.m.—only four men were in the mine, carrying out 
ous repairs, The cause of the disaster has not yet been ascer- 
tained, 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—With the interruption of ordinary business and 
industrial operations caused by the Whitsuntide holidays, there is 
scarcely anything new to report in connection with the iron and 
steel trades of this district. So far, however, as the position can 
be gauged, it remains much as indicated in my last notes. In 
some quarters a feeling prevails that prices have touched about the 
minimum level, and the increased inquiry which has been coming 
forward here and there is pointed to as evidence that buyers are 
beginning to share this view. It is, however, exceptional where 
any higher rates are being got, and business as a rule is restricted 
to the ging | of immediate wants. 

Very little business was put through at the Manchester Iron 
’Change meeting on Tuesday, the market partaking largely of a 
holiday character. Although, however, there is for the moment 
not much doing to really test prices, there has recently been a fair 
amount of inquiry for some brands of pig iron, which has caused 
makers here and there to stiffen up a little, whilst generally prices 
are fairly well maintained at about late rates. Lancashire makers 
quote about 56s. to 56s. 6d., less 24, for No. 3 foundry, delivered 
here. The official basis for Lincolnshire is still 49s. 6d. net, but 
makers would not now accept this figure, and are asking 50s. net, 
with 50s. 6d. net quoted in some instances, although there are 
merchants who would sell forward at 49s. net. Derbyshire ranges 
from about 54s. to 55s. 6d. net, according to quality delivered 
Manchester. Forge iron remains at about 49s. 6d., less 24, Lanca- 
shire ; 48s, 2d. to 48s. 8d. net Lincolnshire, delivered Warrington. 
hanya 9 foundry is quoted about 54s. 10d. net by makers, 
but is offered in the open market at about 6d. to 9d. less, by rail 
Manchester. Scotch iron remains about as last reported, rangi 
from 593. 6d. to 603, 6d. net for Eglinton and Glengarnock, delivere: 
Manchester docks. 

In the finished iron trade makers continue pretty well off 
for orders in bars, and list rates remain at £6 os. Lancashire, 
and £6 10s. to £6 15s., North Staffordshire qualities, delivered 
here, but there are forward offerers at under these figures. Sheets 
average about £8 to £8 5s., with hoops £7 12s. 6d. random to 
£7 17s. 6d. special cut lengths, delivered here, and 2s. 6d. less for 
shipment. 

A fair business has been doing recently in the steel trade, but 
the prices obtained have been very unsatisfactory to sellers. 
No. 3 foundry hematites are steady at about 67s. to 68s., less 24 ; 
local-made steel billets are quoted £4 lds. to £4 16s. 3d. net; 
steel bars from £6 10s, and £6 12s, 6d. to £6 15s. and £6 17s. 6d.; 
common plates, £6 2s. 6d. to £6 5s.; with boiler plates quoted 
£6 10s, to £6 12s, 6d., delivered in this district. 

The position of the engineering trade remains much as last 
reported. Some special branches are booking a satisfactory weight 
of new orders, but the general run of engineering establishments 
are not securing new work equal in quantity to that running out, 
and in many cases where a good deal of overtime has been worked 
during the last two years or so, there is now a considerable 
slacking off, which may lead to short time in the near future. 

With regard to labour questions, although there is an absence of 
any serious friction between the employers and the employed, 
differences have recently arisen in one or two instances as to 
the introduction of piecework, payment for overtime and night 
shifts, and the machine question. Negotiations, however, are in 
progress between the employers and the trade union representa- 
tives, and it is expected that these will result in satisfactory 
arrangements being arrived at. 

The other day id a visit to the works of J. E. H. Andrew 
and Co., Limited, of Reddish, near Stockport, who have recently put 
down a good deal of new machinery and plant to facilitate the 
production of the larger sizes of gas engines. Amongst special 
tools of this description which I saw in operation were a machine 
for dealing wlth the cylinders and frames, doing the boring 
required for both the cylinder and the crank shaft at the same time ; 
4 new screw slotter driven by electric motor, for operating on large 
cranks ; and a lathe, weighing about 30 tons, for dealing with fly- 
wheels up to 10ft. diameter and 10 tons in weight ; whilst a further 

addition to the equipment of the works will shortly be made by 
the installation of a new 15-ton electric crane by Messrs. Adamson. 

he firm is also contemplating an extension of the works which 
will add 120ft. to the length of the large erecting shop, and new 

ré-rooms and tool-rooms and increased office accommodation are 
to be provided, 


Amongst work passing through the shops at the time of my 
visit was a pair of engines of the double-cylinder type, to develop 
500 horse-power, for the Manchester Evening Chronicle print- 
ing works. These are to be driven by Manchester Corporation 
gas, and used for generating electricity, and the cost of the 
current thus obtained, it is estimated, will probably be only half 
the price charged for the municipal supply. The fly-wheels 
of these engines, which are arranged for rope driving, weigh 
about 15 tons. Another engine in course of construction is one of 
their ordinary trunk-frame type, to give 150 indicated horse-power, 
for a works at Sunderland, this being the fifth engine of the kind 
that Messrs, Andrew have supplied to the same firm, and I also 
noticed on the testing stand a 125 horse-power engine of the trunk- 
frame type with balanced crank shaft, for the Elswick Works of 
Sir W. G. Armstrong, Whitworth, and Co., Limited, to whom they 
have previously supplied three similar engines for the same 
establishment. Messrs, Andrew have also in hand for the Horsley 
Company, of Tipton, an engine of their flat-frame type, capable of 
developing 150 horse-power, and I may add that two engines of 
the same power and type have recently been built for the Open- 
shaw Works of Sir W. G. Armstrong, Whitworth, and Co., Limited. 
The firm have also completed several engines of special design, 
arranged for coupling direct to dynamos, with a fixed coupling 
instead of the usual flexible coupling, and electric ignition in place 
of the ordinary hot-tube device. 

Lancaster and Tonge, Limited, of Pendleton, near Man- 
chester, have recently introduced a useful improvement in their 
‘* Lancaster” steam trap by the addition of a tubular air valve, 
whereby the temperature and quantity of water delivered can be 
regulated as desired. Hitherto, when the water to be drained 
from the steam has been considerably above 212 deg., some 
difficulty has been experienced owing to part of it bursting into 
steam when admitted to the ball of the trap where there is no 
pressure. The accumulation of steam in this way necessarily has 
the effect of driving the water out of the ball, shutting the loose 
valve, possibly, before all the water has been drained from the 
steam. This is entirely overcome by fitting a tubular valve to the 
top of the ball. By the opening or partial opening of this valve, 
the evaporated steam is allowed to pass away, and nothing less 
than live steam will drive the water out of the ball and allow it to 
rise. Thus all the water is taken from the vessel to be drained 
before the valve is shut, as the live steam cannot get to the ball 
until all the water has passed away. 

In the coal trade pits have been closed for the bulk of the week, 
and only a very limited business has been passing through. The 
demand for house coal is necessarily showing a decided tapering 
off with present weather conditions, and the leading collieries in 
the Manchester district decided on Tuesday to reduce their list 
rates for the better qualities of house coal ls. 8d., and common 
round coal, used for house-fire purposes, 10d. per ton. The 
collieries in the South-West Lancashire district will probably adopt 
the same course, but nothing official can at the time of writing \ 
stated on this point, except that at any rate one or two of the lead- 
ing collieries have decided upon a similarreduction. Pending some 
official announcement, it is scarcely possible to give the average pit 
quotations, For steam and forge coal inquiries come forward very 
slowly, and the competition of other districts renders it difficult for 
local collieries to maintain their prices. These, however, remain at 
about 10s. 6d. to 1ls. 6d. at the pit. There is only a most limited 
demand for the lower sorts of slack, but for the better qualities 
rathera brisker inquiry has been stirring for certain manufacturing 
requirements, Prices are without quotable change, ranging from 
6s. 6d. and 7s. to 8s, and 8s. 6d., according to quality at the pit, 
although cheaper supplies are obtainable in other districts, 

Shipping is very quiet, with steam coal, delivered Mersey ports, 
averaging about lls, 6d. to 11s, 9d. per ton. 

Barrow.—The hematite pig iron trade of this district shows very 
little change. The demand is very quiet, but prices are steady, 
and makers are watching the production so as to avoid any 
unnecessary increase in stocks, and so as to keep up prices. For 
many weeks past mixed Bessemer numbers of iron have been 
quoted at 58s. to 60s. per ton net f.o.b, Warrant iron, which has 
been but little dealt in of late, is quoted at 57s. 7d. net cash 
sellers, 1d. less buyers. Stocks show a decrease of 79 tons, and 
standing now at 22,576 tons, they show an increase of 34 tons since 
the beginning of the year. Makers hold comparatively few 
stocks. Thirty-five furnaces are in blast, compared with 45 in the 
corresponding week of last year. Messrs. Cannell, of Workington, 
are putting a furnace in blast at Maryport for the production of 
spiegeleisen, which is in good demand, and practically all this 
class of metal made at Maryport can find a market in West 
Cumberland itself. 

Iron ore is quiet, and prices are still cheap at 12s. per ton for 
good average sorts net at mines. 

The steel trade is industrially at a standstill this week, but 
makers report that a good business is being done, although to 
secure orders it is necessary to quote low. This is one of the 
effects of foreign competition, and it is also partially the effect of 
a move on the part of makers to bring into life a new demand to 
take the place of the old demand, which was killed by prohibitive 
rates, Steel rails, shipbuilding material, tram sections, and other 
steel produce are in very considerable demand. 

Shipbuilders and marine engineers are making great progress 
with the work they have in hand now that the dock improvements 
have been completed, and they are now ready for, and indeed are 
negotiating, for new orders. Last week there were very success- 
ful gun-testing operations with Vickers’ various types of guns at 
Eskweals range, in the presence of the representatives of most of 
the great naval Powers in the world. 

The export shipping trade is very quietly employed. During 
last week the shipments of iron represented 9900 tons and steel 
4383 tons, as compared with 12,729 tons of iron and 5587 tons of 
steel in the corresponding week of last year, a decrease in iron of 
5739 tons and in steel a decrease of 1204 tons. The shipments of 
iron this year have reached 143,554 tons and steel 180,703 tons, as 
compared with 338,929 tons of iron and 174,904 tons of steel in the 
corresponding period of last year, a decline in iron of 195,375 tons 
and in steel an increase of 5799 tons. 

Coal and coke are in comparatively small consumption, and 
prices remain low. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THis has been a holiday week throughout the South Yorkshire 
colliery district. The usual pressure prior to “ play ” time, and the 
practical closing of the collieries, will prevent any fall in values by 
absorbing the accumulated ovtput. The demand for household 
coal has been rather brisker than usual, owing to the extra 
requirements to tide over the holidays. Consumers, however, are 
thankful for the continued sunshine which enables them to do with 
much less fuel than usual in May. Dissatisfaction is keenly ex- 
pressed at the abnormal prices still asked for house coal, buyers 
stating that neither the coalowner nor collier is paying the export 
tax, but the household consumer. Though business is quite up to 
the average, both for London and the Eastern Counties, there is no 
mistaking the weakening of values. The consumer puts it down 
to what he calls the ‘‘coal ring” to keep up prices, but it is quite 
evident that even a general agreement to get all the mone 
possible for household fuel cannot Jast much longer, Althoug 
contracts were still running at the end of last week up to 14s. per 
ton, the greater part of the business now being done is not baker 
than 13s, and even 12s, 6d. per ton. 

In steam coal the demand continues steady both for export and 
for inland trade. The shilling tax is clearly not affecting deliveries 
to the Humber ports. The price of peed hards is about 10s. 
per ton, or ls. below railway contracts, Tenngers of gas com- 


panies are now beginning to make some inquiries, No arrange- 


ments have been made owing to colliery owners failing to grant as 
much as the gas companies think they ought to do. Gas coal has 
been offered in several instances at 2s. 6d. per ton less than last 
year’s contracts. Gas managers say they ought to have 4s. or 5s. 
concession. In engine fuel supplieware a t, and values show 
a declining tendency. Nuts make $s. to 93. per ton; screened 
slack, 5s. per ton; pit slack, from 2s. 6d. per ton. A slight 
improvement is reported in the coke trade. Blast furnace 
qualities, which dropped to 9s. 6d. per ton at the ovens, are now 
being contracted for at 10s. 6d. to 1ls. per ton. Steel melting 
coke is making 26s. per ton delivered. As this week will virtually 
be kept as holiday by the coke burners, as well as by the colliers, 
the result may to induce additional firmness in business, 
but house coal is pretty certain to be reduced to-morrow, June lst, 
as stated last week. 

In the iron and steel trades very conflicting accounts are given. 
Public companies, which are now issuing their reports for the year 
ended March 31st, combine in stating that the high prices of coal 
have greatly affected their business and profits, and in some 
instances the dividends have decreased very seriously. Each of 
them, however, indicates that a change has now come again for the 
better. The hope is expressed that with the South African war at 
an end there will again be a period of satisfactory trading. For 
the moment, however, buyers are ordering no more than they 
need, under the impression that there may be supplies obtainable 
on still easier terms. An improvement is reported in several of our 
steel establishments, some very good orders having been recently 
received for steel for military purposes from foreign countries, and 
trade generally in the different classes of steel is somewhat better 
than it was. Preparations continue to be made for the re-open- 
ing of the South African markets which have been disturbed by 
the war, and for the greater business which is looked for in the 
Transvaal and Orange River Colony. Work at the mines in the 
Transvaal and elsewhere must soon be resumed, and a very great 
development is expected by manufacturers of steel, ~— 
machinery, tools, and the different specialities which are 
underground and on the surface. A continued increasing feature 
of Sheffield business is the manufacture of castings, &c., for 
electrical plant equipment. The rapid extension of tramways in 
all great municipalities has also provided most acceptable work for 
several of our larger houses, where valuable orders have recently 
been booked. 

In the edge tool trades there has been rather more doing, orders 
from our own colonies having of late been considerably larger 
than usual. There has also been business to a considerable extent 
with South American houses, Nearly all sorts of requisites for 
gardening and field purposes have been supplied in heavy quan- 
tities, and the season is reported to have been very good. 

In the cutlery and plated trades work continues to be very 
unevenly divided. Two or three of our leading houses state that 
they have no difficulty in giving their men full employment, but 
the lesser establishments are nothing like so well off. The 
opinion generally held is that the outlook is more promising than 
it was expected to be a month or two ago, and a feeling of 
increased confidence prevails in nearly all directions. 


NORTH OF ENGLAND. 


(From our own Correspondent.) 

ALL the finished iron and steel works, foundries, shipyards, &c. 
have been idle this week at least two days, and in some cases 
three, on account of the holidays, the consumption of pig iron 
being in consequence considerably curtailed. Business has been 
slack all the week, but nevertheless the situation is regarded as 
healthy and satisfactory, and the tone is hopeful, a brisker demand 
being expected before next month has been more than a few days 
advanced. Though there has been so little doing this week, prices 
have been strongly upheld, because makers are so well supplied 
with orders that they are not under the necessity of pressing iron 
for sale, and merchants have so little under their control that the 
cannot well undersell the producers. The quantity of iron avail- 
able for sale for delivery next month is only small, and thus there 
is no reason for any backward movement in the value of Cleveland 
iron, though the competition of other districts is somewhat keen. 
Deliveries of pig iron from this district have been heavy this week, 
notwithstanding the holidays, and especially on export account ; 
this has been the case all the month, and stocks have been con- 
siderably depleted. 

Yet there is no sign of any increase in the number of furnaces 
producing ordinary Cleveland pig iron ; not one of the furnaces 
which were stopped in the winter, and which had previously been 
making Cleveland pig iron, has been re-started. Makers are very 
loth to re-start furnaces under present circumstances, because the 
business is not such as will yield a reasonable profit, and before 
furnaces resume operations makers will require either a substantial 
advance in the selling prices of pig iron or some strong reduction 
in the prices of materials. Cleveland iron has advanced in value 
1s. per ton, but materials have gone up in greater proportion than 
that. Coke alone has risen 1s, 9d. per ton. Makers thus are 
very chary about running the risk of adding to their stocks of 
Cleveland iron, as the present time is not a propitious one for 
increasing stocks. 

Prices of Cleveland iron are low compared with Scotch—they are 
more than 8s, 6d. per ton less—and this leads to the delivery of 
unprecedented quantities of Cleveland iron to Scotland, which 
compensates for the reduced deliveries to Germany, Belgium, and 
France. The total shipments of pig iron from this district this 
month considerably exceed those of the corresponding period of 
last year, and there is no complaint to be made with respect 
thereto. 

The price of No. 3 Cleveland G.M.B. pig iron has this week been 
maintained at 46s. per ton f.o.b., and is little influenced by the 
easing in the value of Cleveland warrants which has been reported 
this week. Producers have good orders already oskeed,- and 
look for consumers coming forward more freely next month. A 
little No. 3 has been sold within the past few days by. second 
hands at 45s. 9d. No, 4 Cleveland foundry iron continues scarce, 
as there is no increase in the output, and the demand for this 
quality, particularly from Scotland, is enormous; this might 
naturally be expected when it is remembered how much cheaper 
than Scotch iron Cleveland iron is. The price is firm at 44s, 3d., 
but considering the state of the output, the stock, and the demand, 
it ought to be much nearer to the quotation for No. 3 than it is ; 
it should be realising 45s. 6d., or 1s. 3d. more than is being taken 
at present. For grey forge the price is 43s. 9d. per ton, mottled 
is at 43s. 6d., and white at 43s. 

The price of East Coast hematite pig iron is moving upwards, 
and there is room for further substantial improvement, for North- 
East Coast hematite pig iron is decidedly cheaper than West Coast. 
The output, though it has been increased by the re-starting of 
several furnaces, is hardly yet equal to the requirements, and not 
only have the stocks of producers been considerably reduced this 
month, but consumers have also begun to draw upon the stock in 
the warrant stores this week ; in fact, 1475 tons have been taken 
out, leaving 5170 tons in stock. This is specially pt 
seeing that it has been holiday time at the consumers’ works, If 
coke and ore were not so dear, as compared with ig iron, more 
furnaces would be re-lighted, but producers can hardly afford to 
pay 15s. for coke and about 16s. for ore when they are selling 
mixed numbers of hematite at 56s. 6d. per ton. Some producers 
decline to sell under 57s. 

Manufactured iron and steel prices are now steady, but not yet 
has there been any advance in any branch. It was thought that 
the keen competition of other districts would have compelled steel- 
plate makers to reduce their quotations, but that has not done so, 
as they are well enough supplied with orders, and prospects in the 
shipbuilding industry are more favourable than they were. Some 
contracts for large vessels have been secured by North of England 


ve 
d 
| 
8, | 
| 
0 
n 
I, 
0 
t 


582 


THE ENGINEER 


May 31, 1901 


builders during the last two months, among the latest being one 
for a powerful battleship to be built by Sir William Armstrong, 
Whitworth, and Co., Elswick, for the Ottoman Government. 
Palmer's Shipbuilding and Iron Company, Jarrow, have received 
an order for the largest oil-tank steamer that has ever been con- 
structed on the Tyne. Steel ship plates are thus kept at £6 per 
ton ; iron ship plates at £6 12s. bd; iron and steel ship angles at 
#5 15s.; common iron bars at £6 10s.; steel bars at £6 2s. 6d.; 
steel hoops at £7 ; iron sheets at £8; steel sheets at £8 10s.; all 
less 24 per cent. f.o.t. Heavy steel rails are at £5 net at works, 

A termination is in sight of the strike of enginemen, boilermen, 
firemen, and cranemen, which has stop the Stockton Malleable 
Works of the South Durham Steel and Iron Company, Limited, 
for more than two months. The dispute was with not more than 
a score of men, and despairing of coming to terms with the 
dissatisfied workmen, the employers advertised for men to fill their 
places. The men did all they could to counteract this move, but 
were unsuccessful, as the company has been able to engage twenty 
—all practical men, and belonging, moreover, to the union. The 
employers intend now to re-start the works on Monday next. 

he official ascertainment gives the net average realised price of 

finished, delivered by North of land firms during the two 
months ended April 30th last, at £7 1s. 7d. per ton, this bei 
9s, 2d. less than was reported for the previous two months, an 
the fall since the year commenced has been 23s. 7d. per ton. 
Prices thus are declining at a more rapid rate than they advanced ; 
they have dropped as much in four months as they rose in the 
revious ten, and as compared with the maximum figure attained 
in the late ‘‘boom”—that reported for the two months ended 
October 31st last—the fall has been 24s, 4d., and the realised 
figure is now lower than it has been since the close of 1899. In 
the last two months reported upon iron rails improved ld. per 
ton, and plates 2s. 7d.; but bars, which form 52 per cent. of the 
total deliveries, declined in value no less than 17s. 7d., and angles 
9s, The deliveries during the two months were the smallest 
on record, being only 14,731 tons, whereas for the corresponding 
— of last year they were 26,503 tons, the most noticeable 
alling off being in bars and angles. The following is the summary 
— by Mr. Waterhouse to the Board of Conciliation and 
Arbitration for the North of England manufactured iron trade :— 


Sales during the two months ending April 30th, 1901. 


Percentage Average net 

Description. Weight invoiced. of selling price 
tal. per ton. 

Tons cwt. qr. Ib. £3. d 

Rails 376 12 «21 1-87 - 6 8 2-27 

Plates 5,157 10 8 21 34-89 3.4 Oa 

Bars o 7,748 18 0 6 52-39 6 18 10-08 

Angles .. 1004 3 2 4 10-85 6 15 11-37 

14781 14 0 4 +. 100-00 . 7 1 7-08 


Wages at the finished ironworks in the North of England are 
regulated be a sliding scale based upon these returns, and the 
above-nam eg signifies that puddlers’ wages are reduced 6d. 
per ton from Monday, and other wages at the mills and forges 
are down 5 per cent. Thus this year y the puddling rate 
has been reduced ls. 3d., bringing it to 9s. per ton, and other 
wages are down 124 per cent. 

The coal trade, though quieter this week than for some time, as 
might be expected is in a satisfactory condition, and promises to 
be as brisk after the holidays as it was before. Deliveries must be 
a. as good orders are on the books. Prices for all kinds of 
fuel are well maintained, and in some branches, particularly that 
of coke, the tendency is upwards. There has sprung up a 
decidedly better demand for coke, so much so that some of the 
ovens which were stopped when the furnaces were damped down 
in the winter have been re-started, and others will follow within 
the next two or three weeks. The price of medium coke, 
delivered at the furnaces on Teesside, is 15s. per ton, and best 
foundry coke is at 17s. 6d. to 18s. f.o.b, Best steam coal is 
ae much as 13s. 6d. per ton f.o.b., and gas coals 10s. 6d., 
but perhaps 6d. less would not be refused in some cases, 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Busrvess has been exceptionally quiet in the iron market since 
last report. As there was exceptionally little demand for raw iron 
on the part of consumers before the holidays, there was less 
hesitation in closing the market for a longer time than usual, and 
accordingly no business was done in warrants in Glasgow Exchange 
from tyr onan of last week until Tuesday morning of this week. 
When the market re-opened the demand was remarkably poor, 
there being no accumulation of orders. A few lots changed hands 
on Tuesday, but the market was of the most listless description. 

Scotch pig iron warrants have sold from 53s, 11d. to 53s, 9d. 
cash, and 54s, to 53s, 9d. one month. In ordinary Cleveland pigs 
transactions are recorded at 45s. 3d. to 45s. 4d. cash, 45s. 44d. for 
delivery in ten days, and 45s. 54d. to 45s. 5d. one month. Cum- 
berland hematite has been extremely quiet, about 57s. 6d. cash and 
one month. 

Merchants quote Scotch hematite 60s. 6d. for delivery at the 
steel works, but while the output of this class of iron has been 
increasing, there is much room for improvement in the demand. It 
should be noted, however, that a pretty general feeling prevails 
that ere long a considerably larger amount of hematite pig iron will 

uired. 

There are 81 pig iron furnaces in blast in Scotland, compared 
with 85 at this time last year, and of the total 42 are making 
ordinary, 38 hematite, and one basic pigs. 

The prices of Scotch makers’ pigs are in some cases 6d. per ton 
lower on the week. Govan, No. 1, is quoted f.a.s, at Glasgow 
56s. ; No. 3, 55s. ; Carnbroe, No. 1, 56s. 6d. ; No. 3, 55s. ; Clyde, 
No. 1, 66s. 6d.; No. 3, 56s. ; Gartsherrie, No. 1, 67s. ; No. 3, 
56s. 6d.; Calder, No. 1, 67s. 6d.; No. 3, 56s. 6d. ; loan, 
No. 1, 68s. ; No. 3, 57s. ; Summerlee, No. 1, 70s. ; No. 3, 57s.f; 
Coltness, No. 1, 74s.; No. 3, 57s. ; Glengarnock, at Ardrossan, 
No, 1, 66s, 6d. ; No. 3, 55s. 6d. ; Eglinton, at Ardrossan or Troon, 
No. 1, 56s. 6d.; No. 3, 55s. 6d.; Dalmellington, at Ayr, No. 1, 
57s.; No. 3, 56s.; Shotts, at Leith, No. 1, 70s.; No. 3, 57s.; 
Carron, at Grangemouth, No. 1, 67s. ; No. 3, 57s. per ton. 

The shipping demand for Scotch pig iron is poor, although the 
shipments are a little better than they were in the preceding week. 
They amount to 6131 tons, compared with 6614 tons in the same 
week of last year. Since the beginning of the year there has been 
a total decrease in the shipments of 43,355 tons. 

For Cleveland iron the inquiry is comparatively good, and the 
imports at Grangemouth show a considerable increase over those of 
this time last year. 

The accountant of the Scottish Manufactured Iron Trade Arbitra- 
tion and Conciliation Board has reported that the average selling 
price of finished iron at the works, in March and April, 
was £6 5s. 4°86d. per ton. In accordance with the Sliding Scale, 
this price requires that the workmen shall, during the next two 
months, submit to a reduction of 5 per cent. in their wages, and the 
reduction commences from Monday of this week. 

In the steel trade there is certainly a more hopeful feeling, but 
it may be doubted whether, taking business all over, it has made 
very much advance, At the same time it is certain that there is 
a very considerable amount of work to be given out in connection 
with wd and bridge-building contracts, the bulk of what is likely 
at length to find its way into the hands of the West of Scotland 
steel makers, 

On the whole, the Scotch coal trade is easier, although a good 
volume of business continues to be done. Beginning with the 
opening month, household coals are expected to be generally 


reduced to home consumers, and the coalmasters of the Glasgow 
district have intimated by circular a reduction of 1s. per ton. 
From the point of view of the consumer the prices are still con- 


sidered too high, but the coalmaster has a different opinion. His 
oncost charges are difficult to reduce, and it is a great disadvantage 
to work in a falling market. The coal exports have so far been 
well maintained, the total quantity shipped at the various ports 
in the past week amounting to 221,380 tons, compared with 216,384 
in the preceding week, and 229,384 in the corresponding week of 
last year. There has been a fair business between Glasgow and 
Mediterranean ports, and this is all the more gratifying because it 
was feared that the export duty would seriously handicap Scotch 
coals in markets where competition exists with Wales, 


WALES AND ADJOINING COUNTIES, 


(From our own Correspondent.) 

THE special feature of last week at the ports was the clearing of 
large quantities of coal against the holidays. This was particularly 
seen after mid-week at Cardiff. On Friday output was sensibly 
affected by the disastrous explosion at the Universal Colliery and 
the inevitable rush to the place of colliers from all quarters of the 
coal valleys, 

By mid-week there was a falling off in coal business, most of the 
pressure having been relieved. "te was noticeable by the exports 
that, tax orno tax, Welsh coal wasinstrongdemand. On the 22nd 
no less than 56,000 tons were cleared from Cardiff alone, many of the 
cargoes being fine ones, such as 5000 tons to Leghorn, 5000 tons to 
Marseilles, 4400 tons to La Plata, 4400 tons to Cape Town. 

Newport, Mon., also despatched some fair consignments—one of 
3000 tons, and two of 4000. Genoa, like France, has been putting 
in strongly for supplies of coal, as evidenced by the despatch of 
15,600 tons one day last week from Cardiff. On Saturday last 
Cardiff sent 7700 tons to Marseilles. From the same port there 
has not only been an increased shipment to France, but substantial 
cargoes to Cronstadt, Copenhagen, Bilbao, Cape Town, and 
Venice. There was a perceptible slackening during the holiday 
week of business in best steam and in semi-bituminous coals, 
As for house coal, the entry upon the summer season is marked, 
and more than one comment upon ’Change this week has been 
that this trade is now only of a hand-to-mouth character. 

On Tuesday, as showing the slackness, most of the offices at the 
docks, Cardiff, were closed at mid-day, and only nine exports took 
place ; one fine one of 3650 tons patent fuel for Marseilles, the 
others coal, one for 4900 tons to Odessa, 5000 tons for Port Said, 
and others. It is a subject of discussion on ’Change that Russia is 
making vigorous efforts to lessen, if not stop, Welsh coal importa- 
tions, but no signs of this appear at the ports. The latest trust- 
worthy coal quotations, Cardiff, are as follows. It will be Satur- 
day, or still later, before trade will get into its old swing and 
indications of prospects be reliable. 

Best steam coal 17s, 9d. to 18s.; ordinary seconds from 16s. 6d.; 
best drys, 16s.; special smalls, 8s. 9d. to 9s.; best ordinaries, 
7s. 6d. to 8s.; seconds, 7s. to 7s. 3d.; inferior sorts from 6s.; best 
semi-bituminous Monmouthshire for despatch vid Cardiff, 15s. 3d. 
to 15s. 6d. ; seconds, 14s. to 14s. 6d. ; other sorts from 13s. 6d. ; 
best household, 16s. to 17s.; No. 3 Rhondda, 16s. to 16s, 6d. ; 
brush, 13s. to 13s. 6d. ; smalls, 10s, 6d. to 11s. ; No. 2 Rhondda, 
13s, 6d. to 14s. ; through and through, 10s. to 11s. ; small, 8s, to 
8s. 6d. Patent fuel, in demand, 15s. 6d. to 16s. 6d.; furnace 
coke, inactive, 14s, 6d. to 15s. 6d. Swansea coal trade remains 
unsatisfactory. Numbers of the smaller collieries are closed, and 
the total export last week was only about 36,000 tons, Newport 
taking a distinctive lead with nearly 53,000 tons foreign and close 
upon 20,000 tons coastwise. Swansea’s total to France was only 
11,617 ; Germany figured for 2150 tons and San Francisco 3000 
tons, Patent fuel was not in strong demand, the despatch being 
confined to 5920 tons. Latest coal prices :—Steam, 17s. to 18s, ; 
seconds, 15s. to 16s. ; bunkers, according to quality, 13s. 3d. ; 
small, 8s. 6d. to 9s. ; anthracite, finest hand-picked for malting, 
2ls. 6d. to 22s.; seconds, 18s. to 18s. 6d. ; best large, 17s. to 
17s. 6d. ; red vein, 13s, to 14s.; rubbly culm, 5s. 3d. to 5s. 6d. 

House coals: No. 2 Rhondda, 14s. 6d. to 15s., all delivered 
Swansea f.o.b. cash thirty days, less 2 

Patent fuel, 13s. 6d. to 14s, 6d. Coke, furnace, 13s, 6d. to 14s,; 
best foundry, 17s. 6d. to 18s, 

Some degree of satisfaction was expressed on ’Change mid- 
week that in one or two districts the coal output was more regular. 
It was stated that the Cwm pit was doing good work, and that 
fair outputs were being obtained from Cwrt-y-Bettws, Primrose, 
Birchgrove, Graigola, and Hills Clydach. Swansea hematite coke 
ovens are well occupied, but the general coke make is not very 
marked, 

Pitwood continues firm and in good demand, but as is usually 
the case when prices go up oes increase, and considerable 

uantities are coming in principally from France—Bordeaux and 
Ba onne in particular. This suits the improving French coal trade 
well, Those not in the coal trade have little idea of the pitwood 
requirements of large Welsh collieries. This week one of the lead- 
ing coalowners is soliciting tenders for 847 tons delivered weekly 
for a considerable time. Pitwood from Ireland is again coming in, 
and Spanish and French increasing this week. 

In-the iron and steel trades there is ground for some degree of 
satisfaction, though it is felt that the prosperity lately enjoyed has 
lessened. 

The foresight of Swansea manufacturers, who at considerable 
personal effort and expense have been working so long for fresh 
markets, is now being vindicated. The shipment last week to the 
Straits, China, Japan, &c., included 3000 tons plates and 300 tons 
coke. 

Cwmfelin Steel and Tin~- plate Company has been importing 
steel plates and fish-plates from Barrow. 

Newport received large quantities of pig iron from Harrington, 
Whitehaven, and Grimsby, old rails from Ipswich, and scrap from 
Southampton. 

Wright and Butler this week received nearly 3000 tons iron ore 
from Bilbao. 

I note that the Crown Colliery, Forest of Dean, is to be sold by 
auction this week. 

The smaller industries in the Swansea Valley are fairly well 
employed. Sulphate of copper factories are —— owing to a 
shortness in the supply of the proper ore at present, but this will 
soon be rectified. Oxalic and sulphuric acid make well maintained. 

Closing prices iron and steel, &c., on Change, Swansea, this week 
were as follows. It will be noticed that tin-plate bars are advanc- 
ing. This is due to the increased cost of raw materials, 

Pig iron, Glasgow warrants, 53s. 11d. to 53s. 114d. cash ; Middles- 
brough No. 3, 45s. 44d. ; other numbers in proportion ; hematite 
warrants, 57s, 6d. for mixed numbers ; Cumberland according to 
brand ; Welsh bars, £6 5s. to £6 7s. 6d.; angles at usual extras, 
sheet iron and steel, £7 5s. to £7 15s.; steel rails, heavy, £6 7s. 6d. 
to £6 10s. These figures and also light at £5 5s. to £5 7s. 6d. are 
officially issued, but too late to verify. It was stated on ’Change 
that quotations must be regarded as nominal. 

Bessemer steel: Tin-plate bars, £4 15s.; Siemens, £4 15s, net 
cash. Tin-plates: Bessemer steel cokes, 12s. 9d. to 13s.; Siemens, 
coke finish, 13s. to 13s. 3d.; ternes, per double box, 28 by 20C, 24s., 
25s. to 27s. 6d.; best charcoal, 14s. 6d. to 14s. 9d.; big sheets for 
galvanising, 6ft. by 3ft. by 30 g per ton f.o.t., £9 5s, to £9 10s.; 
finished black wg £9 2s. 6d. to £9 5s. Block tin, £128 15s. to 
£12710s. Spelter, £17 17s. 6d. Lead, £1212s. 6d. Copper: Chili 
bars, £69 2s, 6d. to £69 12s, 6d. Iron ore, 14s, 6d, to 15s. 6d, 
Pitwood, 19s, The coal audit is expected to leave wages un- 
altered. 


AMERICAN NOTES. 


(From our own Correspondent.) 
New York, May 22nd. 
THERE isat pr t derate gold movement to Europe onaccount 
of exchange operations tending to place American balances at the 


service of foreign markets, Brokers take favourable views of the 
situation. Great railroad deals are now in progress which must 
greatly strengthen railroad securities, and eliminate much rate 
cutting and other evils which have for years kept the element of 
uncertainty as to values at maximum. Industrial securities camo 
out of the recent cyclone of a day, strong. Crops are large, and 
markets capable of absorbing all in-sight supplies. There are 
elements of weakness in i but astute veterans of the stock 
market are giving a good deal of consideration to the fact that 
there is a very large reserve ready to re-enter stock markets when 
things settle down. 

In industrial channels there are no evidences of alarm. The 
president of the New York Central railway has resigned to become 
the head of the new locomotive builders’ combination. The inten. 
tion of the promoters is to centralise capacity to some extent, and 
increase it by 1000 engines a year. Government finances are in 
sound condition. The surplus is increasing. The increase since 
last July over same time previous fiscal year has been 
53,210,142 dols, 

All great railway systems are looking for Atlantic or Pacific 
Ocean connections. The Leyland-Morgan purchase was reported 
to be on behalf of the Erie, but this is contradicted by Mr. Morgan, 
The Great Northern, operating from Seattle to Asiatic ports, is 
having two ships built of 20, tons register each and 33,000 tons 
displacement, or 10,000 tons more than the Deutschland. They 
are wide and deep; length 630ft., beam 73ft., and depth 5éft.; 
five continuous decks the whole length of the ship, with three 
additional partial decks amidships ; coal capacity, 28,000 tons ; 
deadweight capacity at normal draught, 20,000 tons; speed, 
14 knots ; 4000 tons coal in bunkers ; cost 5,000,000 dols. The 
Atchison Railroad system has arranged with the Hamburg-Ameri- 
can Company to purchase a small inland China fleet. 

The purchase of the Mexican Central Railroad is part of a plan 
to establish a new line of steamers between Manzanillo, Mexico, 
and the Orient. It is 1200 miles shorter than by way of San 
Francisco, Another matter that is giving New Yorkers some con- 
cern is the building of a deep-water way by the Montreal, Ottawa, 
and Georgian Bay Company, between the Great Lakes and 
Montreal vi@ Georgian Bay and the Ottawa River. The proposed 
route is from Georgian Bay, up the French River into Lake 
re vari thence across a divide through some smaller lakes into 
the Mattawa River, thence to the Ottawa, thence to Montreal— 
length 430 miles. It will rise 60ft. from Lake Huron to Lake 
Nippissing, and then fall to the St. Lawrence at Montreal 621ft. 
The scheme includes fifty locks—single—500ft. long, 60ft. wide, 
with sills 20ft. deep. Distance by this route from Chicago to 
Montreal 905 miles, to Buffalo 900 miles. The estimated volume 
of traffic is 5,000,000 tons. There is a probable demand abroad 
for Lake ores to in part supplant the 6,000,000 tons Spanish ores, 
Beef and hog exports for 1899 were 1,574,000 tons; Ottawa 
lumber, 2,000,000 tons; cord wood, 5,000,000 tons; pulp wood 
shipments estimated at 1,000,000 tons, It will take five years to 
do this work, 

There are no interesting developments in the steel trade this 
week. Capacity is strained to the utmost. Furnaces and mills 
are a hurried to completion. Prices are high and firm, and 
new work is coming in view every day. 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal, owing to most of the collieries not having resumed 
work after the holidays, no reliable quotations can given. 
House coal same. Exports for week ending May 25th :—Coal, 
foreign, 52,270 tons; coastwise, 19,682 tons. Imports for week 
ending May 28th :—Pig iron, 1060 tons; iron ore, 1950 tons; old 
rails, 570 tons ; scrap, 260 tons ; pitwood, 3360 loads, 

Pig iron: Scotch warrants, 53s. 5d.; hematite warrants, 57s. 4d. 
f.o.b, Cumberland prompt; Middlesbrough, No. 3, 45s. 44d. 
Iron ore: Rubio, 14s. 6d.; Tafna, 15s. to 15s. 6d. Steel: Rails— 
heavy sections, £5 5s, to £5 7s. 6d.; light ditto, £6 7s. 6d. to £6 10s. 
f.o.b.; Bessemer steel tin-plate bars, £4 15s.; Siemens steel tin- 

late bars, £4 15s., all delivered in the district, cash. Tin-plates: 

mer steel: coke, 12s, 9d. to 13s. nominal; Siemens—coke 
finish—13s, to 13s, 3d. nominal. London Exchange Telegram: 
Copper, £69 3s. 9d.; Straits tin, £128 10s, 


NEWSVENDORS’ BENEVOLENT AND PROVIDENT INSTITUTION.— 
The Right Hon. the Lord Mayor has kindly undertaken to preside 
at the annual festival in aid of the funds of this Institution on 
Tuesday, 25th June, at 6.30 for 7 o’clock ; and the Worshipful 
Company of Stationers lend their hall for the occasion. 


AN Exciting Trip,—The efforts to convert the Norwich steam 
fire engine into a motor—or rather the addition of a motor appa- 
ratus to propel the steam fire engine—has so far not been signalised 
by the large measure of success which was anticipated. The first 
attempt, some weeks ago, to get the engine to a fire a few miles 
outside Worcester resulted in a fiasco, which must have made the 
Norwich Union Fire Brigade sigh for the horses again. But the 
second attempt with this new motor apparatus has been ludicrous 
in the extreme, and but for the fact that there was considerable 
—_ attaching thereto, the matter would have been extremely 
mirth-provoking. Briefly, the story is this: On Wednesday even- 
ing the Norwich Union Fire Brigade was called to a fire on the 
premises of Captain Bell, at Kempsey. The steam fire engine 
and motor apparatus started on what proved a most event- 
ful and most exciting journey, the incidents and situations 
being such as might well serve for a sensational melodrama. 
It certainly got to Kempsey in twenty minutes—three miles 
—but there its troubles culminated by the bursting of a water 
tube in the boiler, rendering it useless, Although it got to 
Kempsey, however, it had left havoc in its trail, On its journey 
between Worcester and Kempsey the engine which was made to 
extinguish fires was the means of creating six mishaps and fires. 
In the first place the sparks from the motor dropped on the blouse 
of a lady cyclist in High-street and set it on fire, and but for very 
prompt assistance it might have been a serious matter. In the 
Bath-road a spark from the motor set fire to a passing wagon load 
of straw, which was entirely consumed and the wagon greatly 
damaged, but the horses were saved. Some of the burning straw 
set the hedge and railing of Mr. C. Sparshott’s house on fire. A 
little further along another spark from the motor set fire to a 
hedge belonging to Mr. Rushton, in Cherry Orchard. At Ulerken- 
leap two ricks of straw were fired by sparks from the motor, and at 
Broomhall a hedge st to Mr. Jones was fired by sparks from 
the motor. That was not all of the exciting incidents, for at a way- 
side cottage a doormat was fired by aspark. So that the said 
motor provided a liberal programme of excitement, a programme 
ranging from ricks to doormats. Seeing the motor engine brought 
beck $0 Worcester later in the evening by two horses, one might 
have been excused for ee ‘* How hath the mighty fallen.” 
Captain Sayce and the Norwich Union Fire Brigade had a very 
arduous task throughout these trying circumstances, and they did 
everything in their power to combat the difficulties which had 
come upon them so unexpectedly and ember agen and 
effective aid was likewise rendered by the city police within the 
city boundary, and by the county police at the places beyond. 
One cannot say ‘‘ when next the demon motor goes on its erratic 
course may we be there to see,” for its erraticism is calculated 
to be toodevastating. Still, the showers of large sparks emitted by 
the motor formed a very imposing deve poet display, and the 
engine driver, as the central figure, looked a veritabie fire king, 
pene! of the traditions of the Crystal Palace, — Worcester 
Advertiser. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 

A HOPEFUL view is generally taken with regard 
to future busi tr ti in the iron and 
steel industry. For the present only a limited 
number of orders is given out in most branches, 
but increasing occupation is expected after the 
holidays. There is a decided inclination per- 
ceptible on the part of both makers and con- 
sumers to await developments, and the upward 
movement is altogether of a slow nature, but 
will, most likely, prove lasting and general. In 
the western parts of Germany the tone of the 
jron market is still dull, and stocks remain heavy, 
Silesian ironmasters, on the other hand, have 
been securing a fair number of orders, and a rise in 
the prices for finished bars was carried without the 
slightest difficulty, Russian demand has again 
increased of late, and there is also a good trade 
done in iron and steel to the Levante. Several 
contracts of importance have been given out by 
the marine and railway administrations, and the 
engineering shops are going to be very busy for 
some time. The sheet mills are still but 
moderately engaged, and the condition of prices 
is weak. It is reported from Breslau that light 
section rails met with an advance of M. 5 p.t. 
last week. 

The Krupp Works, where fresh orders of 
weight had been somewhat scarce of late, is 
reported to have quite recently secured contracts 
of considerable importance for Chili and Argen- 
tina, the former Government ordering frames of 
ordnance and limbers worth 7,000,000 marks. 

The production of pig iron in Germany, includ- 
ing Lusemburg, was, for April of present year, 
651,944 t., of which 117,298 t. were forge pig and 
spiegeleisen, 42,920 t. Bessemer, 362,613 basic, 
and 129,113 t. foundry pig. Output in March of 

resent year was 672,595 t.; in April, 1900, 

8,059 t. were produced. From January Ist to 
April 30th of present year, 2,643,959 t. were pro- 
duced, against 2,685,628 t. for the same period 
the year before. 

The German coal trade is dull, Silesian coal- 
owners have resolved to desist from a reduction 
in output for the "gee but as consumption is 
very limited, stocks are naturally increasing from 
week to week. Imports in English coal to Ger- 
many were for April of present year 608,605 t., 
against 569,376 t. in April, 1900, and 398,484 t. 
in April, 1899. 

Very little can be added to what was previously 
reported of the Austro-Hungarian iron business, 
a fairly satisfactory, though somewhat limited, 
trade being donein most departments. Fourteen 
first-class passenger cars, 3 second-class, and 
480 load wagons, built by the Raab wagon factory 
for the Egyptian Government, will, in a few 
days, be sent to Alexandria «id Fiume, by the 
Lloyd steamer Ystria, 

Foreizn offers in pig iron have been increasing 
on the Belgian iron market, and quotations for 
crude iron have shown some weakness, Luxem- 
burg forge pig stands on 5lf. p.t., against 60f. 

.t. in the beginning of April. The works of the 
Fiainault district are said to have brought fairly 
large lots in steel bi'lets from Luxemburg and 
Lorraine works. Of 41 blast furnaces existing 
there are only 19 in blow now; in the beginning 
of the present month only two blast furnaces were 
in blow in the Charleroi district, 15 having been 
blown out ; in the Liége district 12 are in operation 
and five have been blown out, while in the Luxem- 
burg district, in Belgium, four are in blow and two 
have been damped down. The demand for manu- 
factured iron shows improvement, and prices have 
been well maintained ea. although foreign 
competition has again been keen and also success- 
ful in several cases, At a recent tendering for 
railway material one lot of axles was secured by an 
English firm, and another lot fell to a German 
works. Two Belgian firms, however, carried off an 
order for 10,000 t. rails and appurtenances, for the 
Turkish Government. 

During April of present year the production of 
pig iron in Belgium is reported to have been 

1,250 t. forge Pig, against 25,885 t. for the cor- 
responding month last year; 6660 t. foundry 

ig, against 9145 t.; 51,400 t. basic, against 

1/90 t.; total output thus amounting to 69,310 t., 
against 99,820 t. in April last year. During the 
first months of present year, production of crude 
iron was 272,960 t., against 489,020 t. in the same 
period the year before. 

It is reported from Athens that the general 
mining industry in Greece has been in a satisfac- 
tory condition last year, although it was not 
nearly so brisk as in 1899. Total value of ores 
and metals produced in 1900 was 21,788,676f., 
against 24,248,026f. in 1899. The production of 
lead was 16,145 t., worth 8,815,170£., against 
18,278 t., worth 10,031,658f. Manganese iron 
ore, 246,958 ¢., worth 3,951,328f., against 
31,986 t., worth 5,117,856f.; hematite iron ore, 
146,730 t., worth 2,347,680f., against 144,513 t., 
worth 2,312,528f.; brass ore, 20,083 t., worth 
454,176, against 23,246 t., worth 3,998,3126. 
n 1899, : 


AUSTRALIAN NOTES. 
(From our own Correspondent.) 
_ ParTIcULARS of the mining industry of New 
South Wales are now given in advance of the 
annual report. 
The output for the year 1900, compared with 
the previous year, has been as follows :— 
1900, 1899, 


Gold y | 104, 521 1 751,815 
Silverand silver 
lead ., 


2,787,450 .. .. 2,070,657 

Copper .. .. 428,086 .. .. 895,451 
Coal .. .. .. 1,668,911 .. .. 1,825,799 
Other mincrals.. 870,970 .. .. 446,312 
£6,570,820 £6,080,516 


The yield of gold for 1900 was 345,650 oz., a 
an of 150,546 oz. on that of the previous 


At the close of the year twenty-two dredgi 
plants were in operation in the idee, ata po, 
value of £158,788, while others to a value of 

YUU were in course of construction. The 
majority of the dredges were only in operation 
for a short period, and the yield of oz. of 


gold, valued at £33,434, augurs well for the future 
of this class of mining. 

The quantity of coal mined during the year was 
5,507,497 tons, an increase of 910,469 tons over 
that of the previous year. This output is the 
largest on record, and the average price per ton 
was the highest ruling for the past six years. 

The total value of machinery erected at the mines, 
exclusive of coal and shale mines, is estimated at 
£1,761,594, and employment is found for the 
following number of men:—In gold mining, 
17,958; in silver mining, 8196 ; in copper, 3334; 
in tin, 1413; in coal mining, 11,333. 

Mr. F. Back has resigned his position as general 
manager of the Tasmanian railways to join the 
directorate of the 
and Railway Company, who will also act as rail- 
way manager of the line now being constructed 
from Cairns to Chillagoe. It is understood that 
the engagement is for five years, at a salary of 
£2500 per annum, with residence. 

A ‘send off” was recently given to Mr. C. W. 
Darley, formerly Engineer-in-Chief for Public 
Works, N.S.W., who has been transferred to 
London to fill the post of inspecting officer of 
materials shipped to New South Wales to the 
order of the seat Hitherto the work of 
inspecting all the machinery, steel rails, and iron 
work imported for the New South Wales Govern- 
ment, has been performed by the firm of Sir John 
Fowler and Co., which firm has been in receipt, 
on an average, of £3452 per annum, for carrying 
out these duties for a number of years past. 

Tenders were recently invited by the Railway 
Construction Branch of the Public Works De 
ment of New South Wales for the supply of 
12,000 tons of 60 lb. steel rails, and 898 tons of 
fish plates, Bolckow, Vaughan, and Co., Middles- 
brough, were the successful tenderers, at the 
following prices:—£4 14s. per ton f.o.b. Mid- 
dlesbrough, for steel rails; and £6 14s. per ton 
f.o.b, Middlesbrough, for fish-plates. 

Special investigations have been made over the 
conduct of several of the railway officers on the 
West Australian railways, in allowing a series of 
frauds to be perpetrated. A Royal Commission 
was eventually appointed to inquire into the 
matter, presided over by Mr. R. Speight, for- 
merly Chief Commissioner for Victorian Railways. 
The report has now been made public. It is 
stated that many of the principal officers did not 
know their duty, and subordinate officers were 
not properly instructed. 

Tenders are being called by the Queensland 
Government for the supply of 13,400 tons of steel 
rails, and the necessary fish-plates for same. 

In consequence of the unprecedented glut of 
traffic on the New South Wales railways— 
principally in grain and coal—the Commissioners 
have been placing large orders for additional 
rolling stock. Quite recently 750 trucks of 15 
tons capacity each were ordered from firms in 
the colony, and a further supply of forty engines 
is to be sent from England at an early date, 


LAUNCHES AND TRIAL TRIPS. 


TeaL, shallow draught twin-screw gunboat; 
built by, Yarrow and Co., Limited ; to the order 
of, the British Government ; launch, May 18th. 

Baron DRIESEN, steel screw steamer; built 
by, Irvine’s Shipbuilding and Dry Docks Com- 
pany ; to the order of, the Northern Steamship 
Company, Limited, of St. Petersburg; dimen- 
sions, 360ft. long, 47ft. 9Q9in., and depth, 
30ft. 2}in.; engines, triple-expansion, 25in., 4lin., 
and 67in. diameter, width 45in. stroke, pressure 
165 lb.; constructed by, Richardsons, Westgarth, 
and Co., Limited ; built to Lloyd’s highest class 
under special survey ; launch, May 21st. 

NEUENFELS, steamer; built by, Wigham, 
Richardson, and Co., Limited, Newcastle; to 
the order of, the Deutsche D. G. ‘“‘ Hansa” of 
Bremen ; dimensions, 430ft. long, 55ft. beam ; to 
carry, 8000 tonsdeadweight ; engines, four-crank 
quadruple, on the Yarrow, Schlick, and Tweedy 
system ; constructed by, builders; speed of 12 
knots attained ; trial trip, May 22nd. 

Ecca, twin-screw steamer ; built by, London- 
derry Shipbuilding and Engineering Company, 
Limited ; to the order of, Elder, Dempster, and 
Co.; dimensions, length 220ft., breadth 36ft., 
and depth 14ft.; to carry, deadweight capacity, 
1400 tons; engines, compound surface-con- 
densing; the machinery has been supplied by 
Richardsons, Westgarth, and Co., Limited, of 
Middlesbrough, having cylinders 25in., 40in., 
68in., by 48in, stroke, steam being supplied by 
three large single-ended boilers working at a 

ressure of 180 1b. per inch ; constructed 

y, M’Kie and Baxter, Govan ; built to Lloyd’s 
special survey ; the trial trip was highly success- 
ful; trial trip, May 22nd. 


TRADE AND BUSINESS ANNOUNCE- 
MENT 


EasTON AND COMPANY, LIMITED, have appointed 
Doddrell Brothers, of 11, Bothwell-street, Glas- 
gow, as their sole agents for Scotland. 

Messrs. FRICKER AND MILLER announce that 
they have ceased to carry on business as electrical 
contractors, and have commenced to practise at 
82, Victoria-street (Grosvenor Mansions), West- 
minster, as consulting engineers and electricians. 


CATALOGUES. 


Ropert W. BLACKWELL AND Co., LIMITED, 
City-road, London. Catalogue No. E. 51, Sec. 
C. of L.T.E. circuit breakers from 0 to 12,000 
amperes capacity. 

CERETTI AND TANFANI, Milan, Italy. TIllus- 
trated description of atrial ropeways made by 
this firm.—We learn that spans of over 3000ft. 
without intermediate support and cableways of 
10,000ft. above the level of the sea. 

EasTon AND Co, LiwiTEeD, Erith and London. 
—Pamphlets illustrating and describing fully 
the Schmidt system of utilising highly super- 
heated steam. On the Continent this system 
has been adopted to the extent of 110,000 horse- 
power. The book contains some interesti 
information relating to the advantages poseued 
by superheated steam, 


THE PATENT JOURNAL. 
Condensed from “The Itustrated Oficial Journal of 


Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated ” the 
name and of the communicating party are 
printed in italics. 


14th May, 1901. 


9927. Mgraxs, 8. Cowper-Coles and Co., Limited, and 
8. Cowper-Coles, London. 

9928. Drawine Boagrps, F. Bush, Leeds. 

9929. Revo.vine Brus, A. E. Thomas and J. Buckley, 
Birmingham. 

for Motors, W. T. G. Elliss and J. Grant, 

iw. 
9931. Borters, T. F. Passman, Middles- 


brou; 

9932. Moror Lamp Bracket, G. H. Ward, Nettleham, 
Lincoln. 

Execrric Tramcars, C. H. Wilkinson, Hudders- 


field. 
9934. Sxrrt E. L. Steele, Birmingham. 
9935. Toys, G. F. Liitticke, Berlin. 
9936. Preservative Compounp, M. Condron, Liver- 


Toxsacco Prpgs, A. E. Sampson, Manchester. 

9938. Wispow Buinps, J. J. James, Birmingham. 

9939, Gearine for Cycigs, A. E. Barker, London. 

9940. Pivot ApsusTmMEntTs for LookinGc Guassgs, J. J. 
James, Birmingham. 

9041. Tarcrts for Rirte SHootinec, W. Snelgrove, 
Erdington. 

9942. Lirgcuarp for Tramways, O. R. Zimmermann, 
Liverpoo! 

9943. Pneumatic Tires for WHEELS, J. 8. Rawkins, 
Manchester. 

9944. for Cizanino R. Koch and K. 
Gotthardt, Cologne, Germany. 

9945. AiR-tTIGHT CHaiR for InvaLips, F. Hoereth, 
London. 

a Coup.ines for Wacons, A. Semple and M. Wilson, 

Ww, 


9947. WiNDow-SAsH ArsosteR, M. Ogden, Colne, Lan- 
cashire. 

9948. SgpaRaTinGc ImpuRITiIEgs from BorLers, A. Pater- 
son, Glasgow. 

9949. Ain Heatine Stoves, J. London. 


9950. “‘SanspAREIL WateR Motor,” J. A. Holland, 
Stalybridge. 

9951. NDLES for WALKING Sticks, &c., J. Meeson, 
Sheffield. 


9952. Hay Loapgrs, G. Farris, Salisbury. 

9963. BLowers for Furnaces, W. Brown, Swansea. 

9954. SionaLiine, W. Kershaw, W. Cliff, R. Chorley, 
and A. E. Pilkington, Leeds. 

9955. Sarety VaLvsgs, T. E. Mansfield and C. H. Hollo- 
way, Bristol. 

9956. CoupLinos for Leap A. G. Brooks.—({The 
New Haven Novelty Machine Company, United States ) 

9957. NON-REFILLABLE Borties, C. D. Leonard, 
London. 

9958. Drawixe FLuip from Barre.s, H. W. H. Palmer 
and P. B. W. Kershaw, South Croydon. 

9959. INCANDESCENT ELectric Lamp E. Bohm, 
London. 

9960. VenTILaTiInG Device, C. A. Allison.—(C. L. Pull- 
man, United States.) 

9961. Spikes for RaiLway Purposgs, W. R. T. Nash, 
Birmingham. 

9962. Dynamc Pieces, A. Stockton and 8S. H. 
Heywood, Manchester. 

9963. Macuines for Forminc Epogs of Lrnszs, J. 
West, H. J. W. Raphael, and H. L. Ettinghausen, 
London. 

9964. the Focat Centre of Lenszs, J. 
West, H. J. W. Raphael, and H. L. Ettinghausen, 
London. 

9965. ATracHInc Hotpinc Devices to Lenszs, J. 
West, H. J. W. Raphacl, and H. L. Ettinghausen, 
London. 

9966. Apparatus for ELLipricaL Lensgs, J. 
West, H. J. W. Raphael, and H. L. Ettinghausen, 


9968. Groves, C. J. Gibson, London. 

9969. Exrractinc from Fisu, A. J. Boult.—(C. 
Wacker, United Stat-s.) 

9970. MusicaL InstruMENTS, G. H. Davis, London. 

9971. Hyprau.ic Enotnes, A. Legg, London. 

9972. CoupLines for Cars, M. J. and R. R. Carter, 

ndon. 

9973, Cameras, S. E. Parker, London. 

9974. Fitters, R. Jones, London. 

9975. AuDIPHONE, H. G. A. I. Wieder and J. Hupfeld, 

mdon. 

9976. Hanp Saw, Count R. Stillfried, London. 

9977. PRoPELLING VgssEs, J. W. Dunne, London. 

9973. SaeET Meta. H. R. Schreger, London. 

9979. BicycLe TeLescopr CRANK Rest, E. Neep, Dun- 
church, near Rugby. 

9980. Sueeve for WatcH PENDANT, C. B. Howard and 
E. Harris, London. 

9981. Motors, C. H. Monroe, London. 

9982. Water Puririgr, L. Gathmann, London. 

9983, SENsITISED Paper, H. H. Lake.—(R. B. West, 
United States.) 

9984. ExpLosivgs, J. E. Blomén. London. 

Hill and Edward Hill's Patent 


9988. Taps Measure, W. Chesterman, London. 

9989. Exornger’s Squarg, W. Chesterman, London. 

9990. METALLURGICAL CONVERTERS, A. Reynolds, 
London. 

9991. ConTROLLING TEMPERATURE of Exp.osives, D. 
Hickie, London. 

9992. Tray, W. Lean, Bengeworth, Evesham. 

9998. Erecrric Licut for ADVERTISING, W. O. Jen- 
nings, London. 

9994. Pea SHoorer, T. David, Windsor. 

9995. BepsTgaD Ralxs, C. H. Hard, London. 

9996. UmBRELLA Runners, N. D. I , London. 

9997. Sarery Device for Non-swimmers, H. Ritter, 
London. 

9998. SaucE, J. P. Olden, London. 

9999. ANTHRACENE Derivatives, H. E. Newton.—(The 
Farbenfabriken vormals F. Bayer and Co., Germany.) 

10,000. Rotter Bearines, G. E. Bartholomew and A. 
A. Engle, London. 

10,001. INTERNAL ComBUsTION ENGINES, F. A. Hasel- 
wander, London. 

10,002. INTERNAL ComBusTION ENorngs, F. A. Hasel- 
wander, London. 

10,008. Match Hoxpgr and Bett, B. Gerby, Liver- 


1. 
10/004. PapER-TEARING Macuine, C. Wurster, Liver- 
1. 
10/005. PAPER-BLOWING Apparatus, C. Wurster, Liver- 


10.006. Reoutatina the TEMPERATURE of BARRELS, 
A. Henke, Liverpoo 

10,007. Fasric, A. Oesterheld, Liverpool. 

10,008. CyantpE Procrss of Extraction, E. 
Schilz, Liverpool. 

10,009. Lirg-cuarps for Tramcars, J. Corkhill, Liver- 


1. 
10/010. Resistances, H. von Kramer and F. 
G. we 
10,011. SAND-DISTRIBUTING ApPaRaTUs, P. Hulburd, 


mdon. 

10,012. CusHiongp A. Samson, London. 

Propucine and Gas, G. Westinghouse, 
London. 

10,014. Automatic N. F. Niederlander, 


ndon. 
10,015. Liquors, H, J. Haddan.—{J. C. Riley, 
United States.) 


10,016. Gate Vatves, J. Powell, London. 

10,017. - Bot - Locxine Device, C. 
Schénauer, London. 

10,018. ProriLep ARTICLES of Ognament, F. Speidel, 


mdon. 
10,019. MovaBLe Eco Trays for Incupator, I. Timar, 


ndon. 
10,020. Water Heaters, T. Glover, London. 
10,021. AppLiances, F. J. Beaumont, 


London. 
10,022. CrrcuLators for Srgam Borugers, J. Perry, 


mdon. 

10,028. Burninc Axconots, J. A. and J. M. B. Rey, 
London. 

10,024. Exrractine from Gas, L. 
Breittmayer, London. 

10,025. CycLE-DRIVING MgcuanisM, I. Jakabfi and B. 
Pogonyi, London. 

AgRaTED WarTeR Sypuons, &, W. Pirrie, 


on. 

for Casxs, K. Enzinger, 

mdon. 

10,028. Biypers for Harvestinc Macuiygs, G. C. 
C. Ericsson and Anderson, United 
States. 

10,029. REGULATING PassaGE of Fiurps, C. F. Topham, 


London. 
15th May, 1901. 


10,030. CompinaTion Lamp Bracket, J. B. &mith, 
Birming 

10,031. DovuBLE-spRING Hook, W. Wiggin, 
Walsall. 


10,032. Smoke and Economissr, W.S. 
Malkin, Manchester. 

10,033. Cameras for PuotocrapHic Porposgs, The 
Birmingham Photographic C y, Ltd., and F. 
Alston, Birmingham. 

10,034. Raisinc Beer, W. T. Hill and W. Evans, 
Manchester. 

10,085, FIRE-EXTINGUISHING MacuIng, W. L. Stanway, 
London. 

10,0386. Ramps and Guipgs, W. and G. Woffenden, 
Sheffield. 

10,037. ARRANGEMENT for Givinc Movement to Num- 
BERING CHasE fur PrRinTiInc Macuings, J. de B. 
Galwey, Dublin. 

10,088. Stanps for Drawinc Boarps, G. Dible, 
Glasgow. 

10,039. Uritisation of Siac, R. McAllister, 

iW. 


Glasgow. 
10,040. Spank Conpuctor, R. Parker, Nottingham. 
10,041. Szats, H. 8S. Keighley, Knaresborough, Yorks. 
10,042. Two-spgED Gar, G. Dublin. 
10,043. W. N. Davidson, 


London. 
10,044. Topacco Pipg, W. E. Davidson, Newcastle-on- 


e. 
10,045. TuNNEL SutELp, A. W. Farnsworth, Derby. 
10,046. Hoistinc AppaRatvs, F. 8. Pett, Dover. 
10,047. Frre-crats, F. B. Young, Glasgow. 

10,048. STRENGTHENING RaILWAY PERMANENT Way, 
W. Mason, Cirencester. 

10,049. Cycie Lamp, H. Lucas, London. 

10,050. Heap-press Fastener, W. P. Fraser, Leith. 

10,051. Kwsirg-cLeaninc Macuing, W. G. Topp, 


London. 

10,052. Beit-privine Gearinc, G. H. Kirkpatrick, 
Manchester. 

10,053. TRoLLEY Waert, E. M. Munro, H. Brecknell, 
and H. I. Rogers, Bristol. 

10,054. Hat Pix Prorsctor, A. Smith, H. M. Archer, 
and G. Benson, London. 

10,055. The “ Price TaBet, H. J. Kesterton 
and R. A. Pike, Boscombe, Hants. 

10,056. Mgrax.ic Jar, J. Fletcher, London. 

10,057. LipgRatine Piczons from Baskets, J. W. Bar- 
jow and J. Brown, Burnley. 

10,058. TRamcaR Seat, D. B. Foster, Leeds. 

10,059. = Perpat, J. McIver and M. J. Flood, 


urgh. 
10,060. Fiseun Sranp, J. Warry, G. N. and E. A. 
Arculus, Birmingham. 
10,061. DELIVERING Paper from A. Cowan 
and A. Cowan and Sons, Limited, Glasgow. 
10,062. ELectricaL MgasvuRING INSTRUMENTS, A. Eck- 
stein and F. Panter, Manchester. 
10,063. PREVENTING TROLLEY WHEEL Lzavinc WIRE, 
. F. T. Deane, Dublin. 
10,064. Levers for Pepa Macuinery, R. Reid, 
mdon. 
10,065. Drawinc Desk D. Dawson, Dundee. 
10,066. Paoto Frames, C. W. Cheney, Birmingham. 
10,067. ARTIFICIAL FLowers, W. A. Zirnstein, London. 
10,068. PRevENTING TxamMcaR AcciDENTs, J. Case, 
mdon. 
10,069. ConTRoLLInc Corves, R. Wilkinson, London. 
Frn1sHine WooLLEN Goons, W. and B. Preston, 
London. 
10,071. Apvertisine Device, J. Kalkowsky, London. 
10,072. Porirotios, LetreR Fites, &c , O. Skrebba, 


London. 
Generators, &c, W. M. Simpson, 


astings. 
10,074. MANUFACTURE of PREPARATIONS containing 
Ferments, S. N. Pinkus and 8. B. Schryver, 


London. 

10,075. Mxcuanism, &c., 8. D. S. Ross, 

ndaon. 

10,076. Automatic Macurngs, J. Fuller, London. 

10,077. Removine from Sx1ps’ Bottoms, W. 
Heatley, London. 

10,078. Topacco Pirgs, E. Macey and H. G. Banks, 
London. 

10,079. ADJUSTABLE HaNDLE Bar for Cycigs, E. May, 
London. 

Wrreiess H. R. B. Hickman, 


ion. 

10,081. Derectinc Counrerreir Coin, J. Tabrar, 
London. 

10,082. Coverrnc Preces for IsvuRED Tirgs, E. 
Matschull, London. 

10,088. Om or Motor Gas Enorgs, W. Hudson, 
Manchester. 

10,084, MANUFACTUREOf ARTIFICIAL Stong, 8. E. Boivie, 
London. 

10,085. SasH Batances, J. H. Wallace and A. G. Hilton, 
London. 

10,086. Apparatus for Baccine Coat, T. H. Higham, 
London. 

10,087. Musica, Instruments, T. A. F. Miiller, 


ndon. 
10,088. apparatus for TrEaTING the Bopy, I. Timar, 


London. 
10,089. Fish Forks, H. C. Cowland, London. 
10,090. ExErcisinc the Hanp and Wrist, F. H. Cross, 


London. 
10,091. Means for the TcRNING of Music, W. G. Honey, 


ndon. 

10,092. Letter Envetorss, W. G. Honey, London. 

10,098. Wixpow-sasH BaLances, J. H. Wallace and A. 
G. Hilton, London. 

10,094. FasTentnc Corps, H. 8S. T. Biscoe, 


ndon. 
10,095. Letrer Carps, P. F. J. Barrett, London. 
10,096. Breap or J. Wragg, 
London. 
Framine for Picturss, W. R. Carson, 
mdon. 
10,098. Maxine Heartu-Rves, J. and H. N. Brown, 
London. 
10,099. Process for Dryinc Pups, F. Rymkiewicz, 


London. 

10,100. Testrnc Ecos, C. A. L. Tommerup and T. 
Thompson, London. 

10,101. ACCELERATING METALLURGIC Reactions, H. G. 
C. Thofehrn and B. de S. Seine, London. 

10,102. Evered and Co., Limited, 
and C. Holt, London. 

10,103. Stgam Morors, R. M. J. Caux, London. 

10,104. Wrspow-sasH Racks, J. H. Wallace and A. G. 
Hilton, London. 

10,105. Process for TREATING Zinc, C. H.T. Havemann, 
London. 


London. 
go) 9967. Winpow Sasues, G. W. Johns, London. 
te 
Coupling Brake and Wagon Safety Appliance Com- 
pany, Limited, London. 
9986. Buoy, J. Holman, London. 
9987. Etectric CABLE, J. D. Gould, London. 
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10,106. Axuxs, W. P. Thompson.—{ The Kilner Akkuinu- 
latoren- Werke Gottfried Hagen, Germany.) 

10,107. Sreerrse Apparatus, W. P. Thompson.— 
(The Kélner Akkunulatoren-Werke Gottfried Hagen, 
Germany.) 

10,108. W. P. Thompson.—(D. Tognarini, 


Italy. 
Kwyirtinc Frames, E. Dittrich, 
ndon. 
10,110. Compustion Enorngs, F. A. Haselwander, 
ndon. 
Brake for Rarttway Locomortivgs, M. Henrich, 


ndon. 

10,112. Prates for Boots, Winkhaus and 
Ermelbauer, London. 

10,118, Rermsine Sucar, W. P. Thompson.—(H. A. J. 
Manoury, France.) 

10,114. Device for Srrrinc Crypers, R. Yelland, 
Liverpool. 

10,115. Lirg Guarps for Tramcars, L. Applegate, 
Liverpool. 

10,116. Beartnas for TROLLEY WHEELS, D. E. Kempster, 
Liverpool. 

10,117. Pumps, E. Shaw, London. 

10,118. ManuractuRe cf SwgeTmgEats, E. Shaw, 


London. 

10,119. for Inrants, &e., A. L. Drury, 

ndon. 

10,120. Tetecrapuy, A. Muirhead, London. 

10,121. Apparatus for STRETCHING TRovusERs, H. Cow- 
ley, London. 

10,122. AvromaTic Brake Apparatus, J. W. Cloud, 
London. 

10,123. Macuryges, A. J. Boult.— 
(B. Cavolani, Italy.) 

10,124. Apparatus for Dryinc Woop, H. Higgins, 


ndon. 
16th May, 1901. 
CupsoarpD Fastener, S. F. Stanton, Chester- 
ela. 


10,126. Currrse Lacer, &c , P. P. Craven, Manchester. 

10,127. Apparatus for Dryine MALt, F. E. Bradley, 
Manchester. 

10,128. EpucaTionaL AppLiances, M. A. Mellowdew, 
Keighley. 

10,129. Wrypow Fasteners, J. Shepherd, Sheffield. 

10,130. Lrrzg Guarps for Tramcars, T. J. Kendrew, 
Liverpool. 

10,131. Construction of Vatvss, J. E. Fletcher, 
Sheffield. 

10,132. Pocket Casgs, C. Zender, Manchester. 

10,138. Foursacres for Steam Borvers, A. Shepherd, 
Manchester. 

10,134. Pipgs, H. C. Longsdon, Keighley. 

10,135. Crete Rius, J. H. Taylor and E. C. Wasdell, 
Birmingham. 4 

10,136. NEEDLE THREADER, J. E. Redhead, Liscard, 
Cheshire. 


Wolverhampton. 
10,188. Packet ENVELOPEs and Wrappers, W. Dixon, 


Glasgow. 

10,139. Heaters for CuRLING Irons, H. Allday, Bir- 
mingham. 

10,140. Merattic Door Kwnoss, E. V. Bailey, Bir- 
min, ain. 

10,141. Crcaretre or Cicar W. K. Ferguson, 
London. 

10,142. WaTEeR-cLoset CistERNs, J. Shanks, Glasgow. 

10,143. Pirate Watts, &c., The Fireproof Plate Wall 
Company, Limited, and C. H. Sidebotham, Man- 
chester. 

10,144. Brooms, W. R. Bibby and A. W. Saunders, 
Diss, Norfolk. 

10,145. Sprinc Batancrs, W. Walters, London. 

10,146. Removine the Fat from Gurs, M. J. Nolden, 
Cologne, Germany. 

10,147. JACKETED BARREL, W. Lehrig and W. Michael, 


Berlin. 
10,148. Stops for Emprorpery NgEpves, E. Purssell, 
ndon. 
10,149. Maxine BaskKET-work Articies, 8. Miller, 


ndon. 

10,150. Bripces for Musica, Instruments, E. E. 
Jackson, London. 

10,151. Apparatus for Raitway Veuicies, T. Hodder, 

mdon. 

10,152. Treatinc Hipgs, C. A. Allison.—(The Scott 
Leather Machine Company, United States.) 

10,153. Prano Prayers, C. A. Allison.—(F. Engelhardt 
and A. P. Roth, United States.) 

10,154. for Musicat Instruments, C. A. 
ae Engelhardt and A. P. Roth, United 

tates.) 

10,155. IwpLEmEnt for Destroyinc Weeps, A. Blackie, 
London. ‘ 

10,156. Recorpine Music, W. B. B. V. Neale and A. P. 
Taylor, London. 

10,157. Pranororte Actions, W. A. Earthy, London. 

10,158. InTERNAL ComBusTION Enoings, E. Hope and 
H. J. 8. Gilbert-Stringer, Brighton. 

10,159. Fans to be OPERATED by Hanp, F. Bernstein, 
London. 

10,160. Manuracture of Bricks, A. J. Keeble, 
London. 

10,161. Spoor, A. J. Boult.—(M. B. Stiles, Uniied 
States.) 

10,162. Nut Locks, W. R. Allen, London. 

10,163. Coupiers, L. D. and I. G. 
Woodruff, London. 

10,164. Wixprnc Yary, C. H. and F. J. Dale, London. 

10,165. Devivery of Liquips, F. G. Hampson and H. G. 
Swales, London. 

10,166. Printinc TeLecraPH Receivers, A. J. Boult. 
—(The Joy Printing Telegraph Company, United 
States.) 

10,167. INTERCHANGEABLE Gripiron, J. B. Hulbert, 
London. 

10,168. PreskRviNG ARTICLES of Foop, W. Carter, 


ndon. 
10,169. Appliance, L. O. Beal, jun., 
ndaon. 
10,170. Seat Vatve, C. W. Walters, 
London. 
10,171. Cirps for Devetorina, B. G. Norischkine, 
ndon. 
10,172. Steam Locomotives for Roaps, L. J. Todd, 


ndon. 
Apparatus for W. J. C. Stokes, 
mdon. 

10,174. Ixsectors, A. 8. Savill, Manchester. 

10,175. ‘’'ypewritinc Macuines, J. C. Fell.—(The 
Union Typewriter Company, United States.) 

10,176. Drip-catcHInc” Devices for Borries and 
Recerpracies, W. H. Bennett and F. K. R. Amesbury, 
London. 

10,177. Crzantna Mertats, J. L. Bach, Kingston-on- 
Thames. 

10,178. Mop-wrincrnc Macuines, F. M. Fritsch, 
Kingston-on-Thames. 

10,179. Breap, M. I. Fordred, W. Pickering, and the 
Exccutors of J. Fordred, London. 

10,180. ATmMosPHERIC Gas Burners, W. H. A. Sievers, 


London. 
10,181. Fountain Drawitnc Pzn, C. F. Rogers, 
mdon. 
10,182. SHow Carp for Tres or Bows, C. Perry, 
maon. 
10,188. GENERATING ACETYLENE Gas, C. Busch, 
London. 
10,184. Hotprse Device for NEEDLEWORK, E Groves, 
ndaon. 
10,185. AppLiances, W. S. Simpson, 
mdon. 
10,186. Brat, A. W. Franklin.—(Kaiser and Dicks, 
Germany.) 
10,187. Bzpstzaps, A. Brecht, London. 
10,188. ELecrric Inpicators for Circuits, C. M. Jacobs, 
mdaon. 
Appiyinc to Paper, A. F. Dunn, 


mdon. 
10,190. Storinc VotaTiILe Sorutions, R. P. Strachan 
and J. K. Robertson, London. 


10,191. AccumuLaTor A. d’Arsonval and G. 
Vaugeois, London. 

10,192. SuHavinc Water Borer, R. B. 8. Peel, 
London. 

10,193. Borries, W. C. Leak, O. Graff, and A. Head, 
London. 

10,194. Securinc Broocn Prins, C. 8. Dunningham, 
London, 

10,195. Tea-pots, E. T. Markham, London. 

10,196. Srgam Traps, F. L. Bickel and L. Weber, 


ndon. 
10,197. Nosz Pieces for Speoracuies, &c., I. Fox, 
London. 
10,198. Osraintnc Copper from Sutpuatss, 8. R. 
Adcock, London. 
10,199. Seat for Cycies, J. Hodgson, 


London. 

10,200. Jars for Mgat, &c., J. J. Bate and A. Rudd, 
Liverpool. 

10,201, Cazqur Books, W. P. Roberts, Liverpool. 

10,202. Sarety Devicss for Venicies, A. Rutherford, 
jun., Liverpool. 

10,203. Leap Pipgs, J. Forrest, Liverpool. 

10,204. SmoorHine Irons, C. Pack, London. 

10,205. CHANGING PHOTOGRAPHIC Fits, A. L. Adams, 
London. 

Exrectric Raitway Systems, B. Cruvellier, 

ndon. 
10,207. GratinG MacHINE ATTACHMENTS, J. Bohensky, 


ndon, 

10,208. Apparatus for BEvELLING Guass, W. O. Bailey, 
ndon. 

10,209. Warer-cLoseT Tanks, H. J. Haddan.—(H. 

Bullock, United States.) 

10,210. Maps, T. B. White, London. 

ConsTructiIna FLoors and T. O'Shea, 
maon. 

10,212. Conpgnstne Steam, T. M. Colwell, London. 

10,218. Makinc CELLULOID-LIKE MATERIAL, E. Zihl, 


ndon. 
10,214. Rartway Wacons, H. Aitken, 
London. 
10,215. Etectric Conpuctor Casinos, J. H. Golding 
and C. A. James, London. 
10,216. Printinec, G. R. Hildyard, 


mdon. 
10,217. TypocraPHic Macuings, W. L. Wise.—(The 
Comoosite Type Bar Company, United States.) 
10,218. Deracuinc Horses from VeHicies, J. G. 
Mitchell, London. 
10,219. TramcarR Guarps, W. A. McKnight and E. Dow, 


London. 
10,220. ExpLosion Enoinegs, J. Gwynneand H. T. Crewe, 


ndon. 
10,221. Vatves for Srgam Enoines, W. Chapman, 
London. 
10,222. Mortice Locks, J. Neuser, London. 
10,223. PrepayMENT Gas Meters, W. Cowan, London. 
10,224. Propuction of Acip Compounns, 8. Trivick, 
London. 
10,225. Pneumatic Trees, R. Finch and G. Evans, 
ndon. 
17th May, 1901. 


of Caustic Sopa, H. R. Angel, 

mdon. 

10,227. for FraGiLe INstRUMENTS, G. Fowler, 
London. 

10,228. Exvecrric Licutinc, C. C. Metcalfe.—(H. C. 
Blackwell, Russia.) 

10,229. Stgam Pitz Drivers, J. Garvie, London. 

10,230. Desks, E. Crowe, Banbury, Oxon. 

10,231. Regis for FisHixc Lines, A. E. Haslam, 
Manchester. 

10,232. Pipgz Joints, J. W. Maddison and W. Rhodes, 
Wakefield. 

10,233. Resistance Prano, lL. Baerwolff, Berlin. 

10,234. PuncturE Protector, 8. Walmsley and T. 8. 
Todd, Brownedge. 

10,235. Ware. Hus, W. Gallimore, sen., Leek, Staffs. 

10,236. Sxivixc Stirrengrs, W. P. Brough, Nurthamp- 


ton. 

10,237. Prorgctinc PHotocRaPHic W. A. 
Bonnell, Ilford. 

10,238. Execrric Wires, J. W. Littler and R. W. 
Creary, Broadheath, Cheshire. 

10,239. Sirtinc Apparatus, H. C. Stubley, Sheffield. 

10,240. Grinpinc Gaucgs, J. J. Guest, Birmingham. 

10,241. Crnper Sirrer, H., J., and H. L. Dawson, 
Manchester. 

10,242. Sprinc for Stgam Hammers, W. Houson, 
Manchester. 

10,243. Ficure Sicns, 8. Newton, Manchester. 

10,244. Cycte Ciutcues, C. Binks and J. Earr, 
Nottingham. 

10,245. MECHANISM fo. VELOcIPEDES, B. Sinclzir, Liver- 


pool. 

10,246. Lxeooinc, The Castle Rubber Company, 
Limited, and J. McCue, Live . 

10,247. Cottar Stuns, J. W. Milli and F. Edwards, 
Birming > 

10,248. CLutcHes for Motor Cars, C. A. Hamilton, 
Coventry. 

10,249. INTERNAL ComBUSTION Motor, C. A. Hamilton, 
Coventry. 

10,250. Wires, &c., E. W. Martland, 
Manchester. 

10,251. CLippinc Macuing, J. F. Freur and J. Mitchell, 
Glasgow. 

10,252. Brakes, C. O. Slowe, Manchester. 

10,258. Removinc Tires, J. and A. E. Almond, 
Manchester. 

10,254. Apparatus for CLEaNniInG Boots, E. Gledhill, 
Huddersfield. 

10,255. THRESHING Macutngs, G. C. Kirby, Lincoln. 

10,256. ConnecTiInG Parts of Pigrs, &c., W. J. Lewis, 
Birmingham. 

10,257. State CasEs for Crocks, W. J. Lewis, Bir- 
mingham. 

10,258. Bicycte Support, H. Burnet, Vancouver, 
Can: 

10,259. Butron Hoxgs, W. R. Pike, London. 

10,260. Name Puarss, W. T., 8. A., and A. A. Waters, 
London. 

10,261. Portrotio for Postay Transit, G. Tuck and 
A. radstreet, London. 

10,262. Spegp Gear, T. J. Biggs and F. Eastmead, 


Frome. 
10,263. Runwino Gear, T. J. Biggs and F. Eastmead, 
From 


rome. 

10,264. Mow1nc Macuinegs, C. C. Coffinberry and J. 
R. Oliver, London. 

10,265. Motor Vsuicues, F. G. Seeley, London. 

10,266. PERFORATING PapEr.—(Adex Manufacturing 
Company, United States.) 

10,267. Lace Macutygs, E. Jardine, London. 

10,268, Automatic SyRincE, O. V. Sigurdsson, Lon- 

on. 

10,269. AnemMomETER, F. L. Harford, London. 

10,270. Fotp1ne Tass, T. A. Smith, London. 

10,271. Spoot W. Engelkf, London. 

10,272. GutTer Bracers, T. Ballinger and W. Milli- 
gan, London. 

10,273. Digs, F. G. Echols, London. 

10,274. Weis, H. H. Lake.—(W. E. Simonds, United 
States.) 

10,275. ELectric Motors, The British Thomson-Hous- 
ton Company, Limited.—(M. W. Day, United States.) 

10,276. Steam GENERATORS, R. S. Morali, London. 

10.277. Cocourninc Matrers, H. H. Lake.—(K. Oeliler, 
Germany.) 

10,278. Lockets, L. L. Brenner, London. 

10,279. Werr RepLENIsHinG Looms, W. E. Moore and 
F. R. Clark, London. 

10,280. Twist Lacg, C. W. Birkin and J. Maxfield, 
London. 

10,281. Macuing for Surracinc Strong, F. Trier 
London. 

10,282. Pistons, R. Allen, London. 

wg ee PREPARING ANIMAL Foop, H. W. Potter, 

ndon. 

10,284. Stgam Enornes, T. Clarkson, London. 

10.285. AncHors, D. M, Hastings and A. R. Parsons, 
London, 


10,286. Mupauarps for Cycixs, H. W. Dover, London. 

10,287. Rectiryine Spirit, C. F. von Schlichtegroll, 
London. 

10,288. Pire Wrencugs, W. H. Wakfer, W. M. Tre- 
glown, sen., and G. H. and W. M. Treglown, jun., 
London. 

Lemon and Oranox Rinp Pargrs, T. A, Dixon, 

ndon. 

10,290. Hooks and R. de Witt, London. 

10,291. Srerivisinc Apparatus, &c., A. Watorek, 
London, 

10,292. Kngapinc Macurygs, C. Wurster, Liverpool. 

10,298. KngApING and PuLPING Macuings, C. Wurster, 
Liverpool. 

10,294. Switcues, W. Sumner, Liverpool. 


10,295. Desk Fans, C. Schwabe, Liverpool. 

10,296. Storina Ecos, F, H. Briggs and J. P. Tomlin, 
Liverpool. 

10,297. PorTLAND Cement, C. von Forell, 
Liverpool. 


10,298. Teapots, J. Stott, London. 

10,299. UsmpreLtas or Parasots, M. H. Barnett, 
London. 

10,300. Scissors, L. Fiirber, London. 

10,301. PREVENTING WATER-CLOSETS FREEZING, E. E. 
Hartmann, London. 

10,302. Typgwritinc Macuiyngs, J. C. Fell.—(The 
Union Typewriter Company, United States.) 

10,303, CruciBLe Furnace, O. Michael, London. 

10,304. Apparatus, A. F. Spooner.— 
(G. Lantuejoul, France.) 

10,805. Croquet Hoops, A. E. Prosser, London. 

10,306. R. Edwards, London. 

10,307. Dust Carts, A. Drew, London. 

10,308. Game, H. Klein.—(?. Wendland, Germany.) 


18th Maz, 1901. 


10,809. Pips Hotper, A. W. Thatcher, Bristol. 

10,310. ManuractuRE of CuTigery, C. M. 
Hibbert, Sheffield. 

10,311. Harr Pins, H. A. Levens, Beckenham, Kent. 

10,312. Bett Gearine, E. N. Bains and J. W. Schmidt, 
Manchester. 

10,313. Apparatus for TwisTING Frames, J. Barbour, 
Halifax. 

10,314. Corks in Borries, H. A. Lamplugh, 
Birmingham. 

10,315. Borters, C. Glover, Leeds. 

10,316. Composition for BorLers, T. Smith, Derby. 

10,317. DeLiverine Grain, W. Wallace, Glasgow. 

10,318. Giass Protector, J. E. Slack and H. Hutchin- 
son, Manchester. 

10,319. Fire-sars, J. Murriff, Glasgow. 

10,320. SLorrinc Macuing, J. H. Wicksteed, Leeds 

10,321. Casgs, A. Walkinshaw, Dundee. 

10,822. Brapoon Hanogr, H. 8. Thacker, Walsall. 

10,323. Boxss, &c., A. R. MacBroom, Man- 
chester. 

10,324. Bicycies, H. F. and C. Smith, London, 

10,325. SignBoarps, W. A. Menzies, Dublin. 

10,326. Rapiators, A. Bertucci, Glasgow. 

10,327. Inna T. Kautz, Liverpool. 

10,328. Gear Huss, A. Nicholson, Dublin. 

10,329. Szats, T. Finney, Glasgow. 

10,330. Curtina Screw Tuareaps, C. B. Blackburn and 
G. J. Porter, Wolverhampton. 

10,331. Car Sgats, J. Liddle.—(H. Witte, United States ) 

10,332. Construction of Iron E. Snowden, 
Stockton-on-Tees. 

10,333. Lavatorigs, W. E. Mason, Manchester. 

10,334. Gear for Lirts, A. Giebeler, Hove, Sussex. 

10,335. for Horssgs, J. H. Nunn, London. 

10,336. Heatine Coke Ovens, H. Koppers, London. 

10,337. Coke Oven, H. Koppers, London. 

10,338. E. Temme, London. 

10,339, SupmMarRings, F. J. Sweeting, London, 

10,340. Miticatinc Dancer from Burst Pipgs, C. 
Mackintosh, London. 

10,341. Rapiator or Stove, J. W. Ewart, 
London. 

10,342. Wuext Ris, W. Carrier, London. 

10,343. and SHowinc Goons, W. Stephan, 


ndon. 
10,344. ComBINED BLinp and Sunswapg, T. G. Kay, 
naon, 
10,345. Formine Jornts on Wires, J. Lightfoot and C. 
Monkman, London. 
10,346. Tagatinc Sewacsr, J. W. Welch, H. W. Hey- 
wood, and T. R. Wollaston, Manchester. 
10,347. ScaveNGING Macuings, E. G. Herbert, Man- 
chester. 
10,348. Cigak Cutter and Asa Tray, F. Weintraud, 
ndon. 
10,349. Lawpixc Nets, T. 8. Hughes, London, 
10,350. RecutaTine Distripution of Steam, E. Bak 
and C. Vamos, London. 
10,351. SeparatTine Merats, G. G. M. Hardingham.— 
(F. Heberlein, Switzerland.) 
10,352. Aseptic Recepracie Covers, J. B. Hammond, 
London. 
10,353. Cycixs, W. Starley, London. 
10,354. INTERNAL ComsusTION Enorngs, Y. le Bihan, 
London. 
10,355. ExpLosion Enornegs, J. de Meza, London. 
10,356. Mat Kiins, T. Haynes, jun., London. 
10,357. Etzcrric Conpuctors, Siemens, Brothers, and 
Co., Limited, and F. Jacob, London. 
10,358. EnveLopges, E. Davison and C. Turner, 


ndon. 
10,359. CHANGING SpgED of Avto-moTors, C. Hautier, 


London. 

10,360. Motor Cycie, G. M. Holley, Kingston-on- 
Thames. 

10,361. Prosectine Imace of Opaque Ossxct, W. P. 
Warren, London. 

10,362. CanpDLE Ho.prr, A. Schorno, London. 

10,363. Camp Stoot, W. P. Thompson.—(#. Binsnes, 
Norway.) 

10,364. Improvep Game, K. Gensert and F, Kuschela, 

ive! 

10,865. Burner, H. H. Lake.—(W. P. Kidder, 
United States.) 

10,366. ExpLosion Motors, H. A. Bertheau, London. 

10,267. Kires, E. Blin, London. 

10,368. BaLtne Pressgs, J. H. and G. Howard and G. 
Gibbs, London. 

10,369. Cor.iss Gzar, J. Stumpf, London. 

10,370. Jornzr Cramp, C. Wallace, Balham, Surrey. 

10,371. Cycrz Brake, J. Kelland and H. Lawry, 
London, 

10,372. Carntripcg Container, P. Dagnall, London. 

10,373. Sicutine Ossects from SusMaRine Boats, Sir 
H. Grubb and A. T. Dawson, London. 

10,374. Step-by-step TeLkoRaPHic Apparatus, W. M. 
Mordey and W. 8. Steljes, London. 

10,375. VenpinG Macurngs, E. Shaw, London. 

10.376. Locomotive Lusricatinc Apparatus, L. H. 
Rittman.—(F. Simon, Belgium.) 


SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette. 


666,447. CixpeR or Hot-metat Car ror Bast 
Furnaczs, BE. A. Weimer, Lebanon, Pa.—Filed 
July 30th, 1900. 

Claim.—(1) A cinder or other car having a ladle 
supported at both ends upon racks and spur wheels 
engaging the racks, gear wheels and pinions connected 
to one of said spur wheels; in combination with a 
rotary motor supported upon the car and connected 
to the ladle by said gearing, to impart lateral and 
revoluble motion thereto, and means for supplying 
motor fluid to the motor. (2) A cinder or other car 
having a ladle supported at both ends upon racks and 
spur wheels engaging the racks, gear wheels and 
pinions connected to one of said spur wheels ; in com- 


bination with a motor supported upon 

connected to the ladle by eating, 
lateral and revoluble motion means 
supplying motor fluid to the motor, and means = 
starting, reversing, and stopping said motor, (8) A 
cinder or other car having a ladle supported upon 


[666.447] 


rack ; in combiaation with a motor, and connections 
with the ladle for imparting lateral and revoluble 
motion thereto, means for supplying motor fluid to 
the motor, means for starting the motor, and auto. 
wr reversing and stopping mechanism for the 
motor, 


666,448. Cixper orn Car ror 
FURNACES, A. Weimer, Lebanon, Pa.—Filed 
August 18th, 1900. 

Claim.—Q1) A cinder or other car having a ladle 
supported upon a rack ; in combination with a motor 
reversibly supported at one end of the car and con. 
nected to the ladle to impart lateral and revoluble 
motion thereto, and means for supplying motive 
power to said motor. (2) Acinder or other car havin, 
a ladle supported upon a rack; in combination wi 
a motor, a support for the motor, a connection 
between the motor and the support, whereby the 
motor may be reversed from one side of the car to the 


other, means for locking the motor in either position, 
and connections between the ladle and the motor, 
whereby lateral and revoluble motion is imparted to 
the ladle. (8) A cinder or other car having a ladle 
supported upon a rack ; in combination with a motor 
connected to the ladle, means engaging the piston-rod 
of the motor for locking the ladle in horizontal posi- 
tion, and means for locking the ladle against lateral 
movement. 


666,501. Srexp Recuiator ror Expiosive Encryes, 
A. De Dion and G. Bouton, Puteaux, France.—Filed 
June 8th, 1900. 

Claim.—(1) In a means for regulating the speed of 
explosive motors, the combination with an exhaust 
valve and acam operating the same, of a bar inter- 
posed between the said valve and said cam, and pro- 
vided on one end with a head adapted to be engaged 
by said cam, a crank-piece pivoted to the other end of 
said bar, a stud k, a spring for keeping said bar 
normally in engagement with said stud, and means 


sgg 


connected to said crank-piece for oscillating the same, 
imparting thereby lengthwise displacement to the 
said bar. (2) In a speed-regulating device of the cha- 
racter described, a bar d adapted to operate the 
exhaust valve of an explosive motor, and means for 
actuating the said bar, consisting of a rod ¢ provided 
with a suitable handle, a crank p, links o and n, and 
crank-piece J, substantially as shown and described. 


666,869. Enp-THRUsT CoUNTERBALANCE FOR CENTRI- 
FOGAL Pumps SuHartino, F. H. Jackson, San 
Francisco, Cal.— Filed September 7th, 1899. 

Claim.—In a centrifugal pump, the combination of 

a case, an enclosed runner or impeller mounted upon 

a shaft and revoluble within the case, a suction inlet 

passage concentric with the shaft upon one side of 


Be 


4, 


the case, an annular flange projecting from the im- 
peller into said inlet forming a running joint therein, 
a corresponding flange projecting from the opposite 
side of the runner, an annular flange projecting from 
the casing forming a chamber into which the said 
flange of the runner extends and is revoluble, a pas- 
sage connecting said chamber with suction inlet, the 


and a central plug or piston controlling said passage. 
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Public Water Supplies, Requirements, Resources, and the 
Construction of Works. By F, E, Tunneavre, C.E., and 
H. J. Russect, Ph.D. With a chapter on Pumping 
Machinery, by D. W. Mean, C.E., M. Am. Soc. C.E. 
First Edition. First Thousand. New York: John Wiley 
and Sons. London: Chapman and Hall, Limited. 1901. 

Tue contents of Part I..of the present volume include the 

subjects of quantity of water required, sources of supply, 

and quality of water supplies. The short historical 
sketch in the introduction is not without interest. 

There are four different purposes to which the consump- 

tion of water may be applied. In other words, the 

different uses of water may for the sake of convenience be 
divided into four general classes, comprising public use, 
commercial use, domestic use, and waste and loss. The 
total consumption under the first head will depend in 
some measure upon the quantity drawn upon for the 
cleansing and watering of the streets and thoroughfares, 
the flushing of sewers and water mains, for the extinction 
of fires, and for ornamental fountains and drinking 
purposes. It is stated that few American cities consume 
any considerable quantity of water for the sake of mere 
ornament. On the other hand, the amount of water used 
in some of the public fountains in the ey capitals 
and large cities is on certain occasions very large. These 
spasmodic outpourings do not appear to affect the average 
consumption to any appreciable extent. In Paris the 
average is estimated at about two and a-half gallons per 
head, though there are many fountains throwing as much 
as a hundred gallons per second. It must be borne in 
mind that these great displays occur only on particular 
occasions, and for comparatively brief periods of time. 

The authors consider that from three to ten, or an 

average of five gallons per head, will suffice for the total 

consumption required for public use. 

Under the second subdivision is included all the supply 
needed for manufacturing, trade, and mechanical require- 
ments. A limit of “from 5 to 35 gallons per capita, 
according to the nature of the town,” is too vague a 
datum upon which to place any reliance. It is obviously im- 
possible to deduce, under the circumstances, any general 
rule even approximately accurate. Each case must be 
decided upon its own merits, and independently estimated 
andcalculated. In considering the supply required under 
the heading of domestic use, a closer approximation may 
perhaps be arrived at, but the differences in the character 
of the population will materially affect the general con- 
sumption. Rejecting abnormal maxima and minima, 
the quantity, when the supply is per meter, may be put 
at from 15 to 40 gallons. We do not quite endorse 
the statement apparently evolved from these figures, 
“that an allowance of 20 to 30 gallons would in 
most cases be abundant.’’ The remarks in the book 
under review respecting the results obtained in one of the 
large American centres is worth quoting: ‘ In Phila- 
delphia, a city having an unmetered service, meters were 
placed experimentally upon the services of twenty 
residences in different parts of the city. The consumption 
for four of these services averaged 149 gallons per head 
per day, the highest rate being 181 gallons. In several 
other cases the rate averaged from 40 to 60 gallons, 
while insome it was as low as nine gallons. In 1898, 142 
houses were inspected, and the average consumption 
found to be 222 gallons per capita. 

Reference is made to the enormous quantities of water 
lost through bad plumbing, slip of the pumps, leaking 
mains, or wilful and careless waste by the consumer. 
Even when all services are metered, and a liberal allow- 
ance made for public uses, there is still a large amount of 
water apparently furnished which is not, and cannot be, 
accounted for satisfactorily in any way. It may be 
mentioned that the consumption of water in European 
cities is much less than in cities in America. This is 
partly due to the more general employment of meters in 
Europe, and partly to the undoubted fact that water is 
used less lavishly and wastefully in the old than in the 
new world. In Table No. 4 the reader will find some 
valuable statistics respecting the consumption of water in 
a large number of the principal cities of Europe. 

The next five chapters are devoted to the consideration 
of sources of supply, rainfall, evaporation and percolation, 
the flow of streams, and subterranean or ground water. 
This last subject includes that of artesian wells. It is not 
possible to make any computation of the quantity of 
water impounded in the subsoil. It has, however, been 
proved that certain watercourses are fed by underground 
supplies, and that large fresh-water springs are known to 
debouch beneath the waters of the ocean. According to 
Humboldt, there is an example of this phenomenon in the 
neighbourhood of the island of Cuba. It is only recently 
that the subject of the utilisation of the water in the 
subsoil has received at the hands of engineers.and others 
Interested in public water supplies, that amount of 
attention which it so Phe deserves. 

In dealing with the quality of water supplies, it will be 
necessary for the engineer to invite the assistance of his 
scientific confréres, the chemist and the analyst. The 
physical, chemical, bacterial, and microscopical examina- 
uon of a proposed water supply must all be very carefully 
and minutely performed by experts of ability and 
reputation. The relation of water supplies to the origin 
and dissemination of diseases is a very intimate one. It 
1s scarcely possible to find a more rapid and insidious 
channel for the transmission of infectious diseases than 
&n impure and contaminated water supply. Among other 
water-borne diseases, typhoid and cholera have been 
traced to polluted water. 

t In the preceding chapters the various matters relating 

ae requirements of a water supply, and the capa- 

ities of the various sources, as regards quantity and 
qality, have been fully discussed and noted by us. 

3 € remaining portions of the volume are devoted to the 

e ae construction of the various parts entering into 

The m of waterworks, which are considered in detail. 
ese include the works necessary for the collection, 
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the pons and the distribution of water. According 
to the arrangement of the works, there are several systems 
or methods of distribution. In one the water is conveyed 
altogether by gravity, in another it is lifted to a distribut- 
ing reservoir, when it flows by gravity into the pipes. A 
third substitutes a small tank or stand pipe for the reser- 
voir, and in a fourth the water is pumped directly into 
the mains. All these methods retain one and the same 
system of pipes. A comparison is instituted between 
these four methods, together with that of the dual 
arrangement, which will repay perusal. The chapter on 
hydraulics comprises the flow of water through orifices 
and pipes, over weirs, and in open channels. Owing to 
the variation in the general law resulting from the varia- 
tion in conditions, it is impossible to establish a formula 
which will be of universal application. The most that 
can safely be dong is to choose an expression which will 
approximately represent the law, and employ certain co- 
efficients to complete the calculation. The assumption 
usually made is that the loss of head varies with the 
square of the velocity, with the length of pipe, and in- 
versely with its diameter. Among the formule given, 
mention is made of that of Darcy, much used for cast 
iron pipes. One advantage in using this formula is that 
it is simple in application, and always gives the lowest 
velocity. It is more prudent to under-estimate the 
velocity than to over-estimate it. 

The design and construction of impounding reservoirs, 
river and lake intakes, wells, and dams of earth, masonry, 
timber, and loose rock, of concrete and steel, and also of 
steel alone, brings the whole subject well up to date. 
Some examples are adduced of these last two descriptions 
of structures which have been erected scarcely five years 
ago. Notwithstanding the numerous processes of purifi- 
cation of water which have been devised and tested 
experimentally on different scales of magnitude, but few 
have shown themselves to be useful in actual practice. 
Sedimentation and filtration will effect the removal of the 
suspended impurities, and chemical treatment that of the 
dissolved impurities. The purification of water is also 
accomplished by distillation, by which nearly all 
impurities are removed. There are various methods of 
sterilisation, by which the bacteria are killed. For the 
construction of water conduits a variety of materials may 
be employed. If the conduit is not under pressure, an 
open canal dug in the natural ground, a masonry conduit, 
or a tunnel, are equallyavailable. When the water flows 
under pressure, the first two forms of construction are 
not suitable, and pipes, or in some cases tunnels, must be 
substituted. In Chapter XXXIV. the stresses to which 
pipes are subjected, due to several causes, are clearly investi- 
gated, and formule given for calculating their thickness. 
It may be mentioned that different formule are used by 
different pipe foundries and by different engineers in 
determining the thickness of pipes. There are also 
standard thicknesses for each size, and corresponding 
standard weights, as is scheduled in Table No. 74. Cast 
iron is still the most widely used material for water pipes, 
though wrought iron and steel pipes have been employed 
to a considerable extent, and for large lines of piping 
possess considerable advantages over those of cast iron. 
On the other hand, for distributing mains the older 
material is preferable. A description and illustration are 
given of a novel form of longitudinal joint, which is 
known as the locking-bar joint, and has been adopted on 
some recent lines of piping laid in Australia. In many 
parts of America wooden water pipes are still in vogue. 
They are well adapted for low pressures and moderate 
sizes, and take the form of bored and of stone pipe. 

The contents of the some 750 pages of ‘‘ Public Water 
Supplies” are replete with valuable and very recent 
information. Numerous diagrams, plans, sections, photo- 
graphs, and tables accompany the text. At the termina- 
tion of each chapter, under the head of ‘“ Literature,” a 
copious list of the principal works and treatises dealing 
with the respective subjects is appended. This is a note- 
worthy and excellent feature, and will be of great use to 
those who may wish to study more in detail certain 
special branches of the whole theory and practice of 
waterworks. The style is good, clear, and terse, and the 
whole work constitutes a welcome addition to our 
scientific and professional répertoire. 


Programmi Navali o Tipi di Navi. By Virrorio E. 
Cun1BERTI, Chief Naval Architect, Italian Navy. Rome: 
Rivista Marittima Office. 1901. 

Tus is a reprint in pamphlet form of articles contri- 

buted to our Italian contemporary by Colonel Cuniberti, 

who is perhaps one of the most original of living naval 
architects. The work under review discusses the new battle- 
ship Vittorio Emanuele ITII., a vessel that Tut ENGINEER 
has already described at length. How “ radical” she is 

may be gauged from a mention of her armament, &c.— 

two 12in., twelve 8in. guns, armour equal to that of any 

modern first-class battleship, speed 22 knots. Colonel 

Cuniberti has in this ship practically anticipated what 

the world’s best gunnery experts are just coming to hold, 

namely, that armour penetration is mostly nonsense and 
shell attack the attack par excellence. In Colonel 

Cuniberti’s view the big gun is therefore essential onl 

for the coup de grace, till the close of the action it will 

merely be a shell-firing piece, and therefore a couple are 
enough, because smaller pieces are handier for shell. 

Again, if penetration of medium armour is possible, the 

6in. is too weak to accomplish it, but the 8in. can do a 

good deal in this way. Therefore he selects the Sin. as 

his secondary piece, and dispenses with the 6in. gun. 

A good deal of the work is devoted to the review of 
foreign programmes. In this the United States are 
reckoned a first-class naval Power, along with England, 
France, and Germany, but Russia and Japan are written 
down as “ secondary navies.’ The author is, however, 
logical as ever; he gives his reason for so considering 
them from his standpoint: ‘ the Russian ship is generally 
inspired from the French navy, while Japanese ships are 
evidently on the English model.” 

A general summing up follows, with the following 


pertinent question: ‘The Majestic type may now be 
compared with the Chin Yen at Yalu, its advance on that 
design being relative to the advance of the Drake, 
Tokiwa, &c., over the cruisers with which Admiral Ito 
won the battle of Yalu. In the future, how will the 
Asama, Tokiwa, &c., fare? Could they bring about a 
second edition of Yalu against the new Chin Yens of the 
Majestic type?” 

The author leaves the question here; probably wisely, 
because there is one item that must upset all deductions 
from Yalu, and that is the lack of big gun shell in Chinese 
ships. The Chinese seem to have hit every ship in the 
Japanese fleet with their big guns, but only in two cases 
—Matsushima and Hi Yei—did they hit with shell. The 
big shot merely made holes: had they been shell—as they 
ought to have been—it is difficult to imagine that Yalu 
could have been aught but a Chinese victory. 

However, out of all this the author cleverly deduces 
one clear point, that the main practical difference between 
warships rests in the protection. 

Proceeding, he discusses armour, and gives various 
diagrams of systems whittled down to types. First we 
have the “‘ English-Italian ’—a redoubt amidships, then 
the “‘ American-French”—a complete belt with turrets 
high up and supported only by hoists. Next comes the 
‘“‘Garibaldi”’-B. Brin, embodying both the redoubt and 
complete belt. Following this is the ‘‘ Charlemagne- 
Bismarck ” plan, which appears as the Garibaldi-B. Brin 
with a hole on the lower deck—with a horizontal deduc- 
tion, let us say ; and finally the “‘ monitor redoubt,” the 
armour system of the Vittorio Emanuele, in which 
necessary deductions are made vertically, thus minimising 
the loss. We do not remember ever seeing the question 
put in such lucid diagram form before. 

The rest of the pamphet is devoted to a discussion on 
speed and its value, based on an utterance of the late 
Admiral Benedetto Brin. ‘Ho la profonda convinzione 
che la velocita sia una qualita essenziale, a cui non 
dovrebbe rinunciare, per le sue navi, una marina di 
un paese come il nostro,” which may be freely trans- 
lated as, ‘I am profoundly convinced that speed is an 
essential quality which it is impossible to forego in a navy 
having a métier such as ours.” One has only to glance 
at any list of Italian ships to see that since the Italia and 
Lepanto this idea has been constant, and variations have 
only been caused by the amount of sacrifice of which 
speed is deemed worthy. Here we have the antithesis of 
the ‘‘ Normand idea,” which is that speed is the least of 
all requirements for a battleship. Both ideas may be 
right; for Colonel Cuniberti lays down very plainly that 
each navy has its own needs, and that he is concerned 
only with Italian requirements. We rise from a perusal 
of this deeply interesting and instructive work with a 
sincere wish that this distinguished naval architect had 
allowed himself to wander from his subject a little, and 
given us his ideas as to the essential types of ships for 
the British navy. Our fleet and its needs, as viewed by so 
far-seeing and famous an authority, would be of extended 
interest just now. 


STEAM ENGINES AT THE GLASGOW 
EXHIBITION. 
No. IL 

the engine exhibits, that of Richardson, 
garth, andCo., Ld., of Hartlepool, takes an important place. 
The largest item on their stand is a vertical compound 
steam engine, coupled direct to a 300-kilowatt continuous: 
current Brown, Boveri, and Co. dynamo. Richardson, 
Westgarth, and Co. are English agents for the Brown 
Boveri machines. This dynamo has an external fixed 
field with ten poles upon the inside surface of a two-part 
cast iron ring frame of cellular construction. The 
armature, 5}ft. in diameter, and 5°3 tons in weight, is 
drum wound. The field is compound wound, the series 
winding being kept separate on each core from the other, 
and placed on the wires or pole-face end of the core. 
Both series and shunt windings are led round the five 
pairs of magnets in series. Carbon block brushes are 
used, seven carbons to each brush. These run upon a 
10 x 56 = 560 part commutator, and the five currents 
pt”. ae to the five pairs of poles are all led out in 
Pp el. 

The dynamo armature is mounted on the shaft, here 
swelled to 10in. in diameter, between the fly-wheel and 
an outside swivel bearing Tin. diameter by 22in. in 
length, with two loose lubricating rings. The dynamo 
shaft is separate from the engine shaft. Each ends ina 
large stiff flange, and between these flanges is inserted 
the fly-wheel, each flange being strongly bolted to the 
face of the fly-wheel boss, and the end of each shaft 
entering the bore of this boss to a depth of half an inch. 
This arrangement makes a specially strong and stiff 
coupling between engine and dynamo, and offers special 
facilities for mounting and dismounting either the crank 
shaft without disturbing the dynamo or the armature 
without shifting the crank shaft. Engine and dynamo 
rest upon one massive base plate cast in two parts only, 
which are strongly bolted together. The fly-wheel is 
of the solid disc type, seven tons in weight and 9}ft. in 
diameter. 

In the engine, which will be illustrated in a future 
issue, the low-pressure cylinder comes next the dynamo. 
The crank shaft lies in four main bearings, that next the 
dynamo being Qin. by 2lin., and each of the others Sin. 
by 10}in. long. These are all two-part bearings, the 
lower half shell being cylindric externally to enable it to 
be withdrawn without taking out the shaft, and all the 
bushes being of cast iron lined with white metal. The 
sole plate is dished to collect the oil, which is drained 
first longitudinally and then transversely at mid-length 
of the plate. 

The cylinders have 16in. and 3lin. diameter by 24in. 
stroke, and the normal speed is 150 revolutions per 
minute, giving a mean piston speed of 600ft. per minute. 
The intended normal pressure is 160 lb. per square inch, 
and the engine is usually supplied with independent 
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surface condenser plant, although in the Glasgow 
Exhibition no facilities for condensation have been 
arranged for any of the engines exhibited. 

The live steam ses through the high-pressure 
cylinder jacket on its way to the governor throttle valve. 
The low-pressure cylinder is not jacketed, but is heavily 
clothed with non-conducting composition. The high- 
pressure jacket does not extend the whole length of the 
cylinder, this is in order to leave space for covering its end 
surfaces as well as its outside cylindric surface with a 
thick non-conducting lagging. This jacket is formed 
into a steam separator by inserting in it three spiral bafile 
plates or ribs. The steam enters radially at the top of the 
jacket, and the above ribs have a vertical inclination of 
about Sin. peripherally in 20in. depth downwards and 
forwards in the direction of steam flow. The ribs have 
also a horizontal inclination from the radius such as to 
throw the flow to the outside, and thus to collect the 
water in the angle between the rib and the outside wall 
and to throw it down to the bottom. The ribs are cast 
on the outside wall, but do not extend inwards to the 
inside wall by about lin., through which inner edge 
opening the steam flows round the cylinder. The 
throttle valve casing is a vertical cylinder, into the top 
of which the steam enters from the jacket. It flows 
through a cast iron cage, the top of which is closed, 
while its lower end is open, and the apertures in 
whose side walls correspond with ports in the side 
of the throttle piston valve. This valve is open 
top end bottom, and is thus in equilibrium except 
for the area of its jin. stem. The steam, leaving 
the valve by its lower end, flows from the bottom of the 
casing, which is divided top from bottom, into the main 


from sea water. They recommend the use of iron piled 
in a special manner they have patented. The piles are 
made up of bars rolled to a special section and laid 
parallel one on the other in the manner shown in Fig. 3, 
This parallel piling is said to have great advantages over 
the ordinary cross piling. It will be noticed that the 
bars have two different breadths in the alternate layers, 
so that in the pile they break joint. The ridges on the 
rolled section become imbedded in the surfaces below 
them in the hammered and rolled bloom and produce an 
interlocking that holds the whole mass well together, 
This construction lays all the fibre and the scale in one 
direction, and the effect is to produce a tough material 
specially suited for the severe oscillatory strains coming 
/upon the low-pressure valve, but it is distributed over | on propeller shafts. 

so large a seat surface that it is reported to have never| We described in our last issue a vertical engine 
| given any trouble, and that both seats and valve faces exhibited by Robey and Co., Limited, of Lincoln. We 
| wear admirably. The actual amount of power spent in have pleasure in giving to-day sectional drawings of this 
| driving the valves has not been measured. engine. They will b2 found on page 596. 


section asbestos-tale packing ring between it and the 
cylinder. The live steam bears upon the face of this 
piston and packing ring, forcing the packing tight into 
the annular wedge space between the piston and 
| cylinder, and making here a perfectly steam-tight joint. 
This same live steam pressure bears upon the high- 
| pressure valve back over the circular area of the in- 
side of the cylinder, and the diameter of this is chosen 
|soas to give a slight excess of steam pressure, keepin, 

| the valve to its face. Over the same circular area fu 

| live steam pressure forces the low-pressure valve on its 
face in addition to the valve chest steam pressure—or | 
higher-pressure cylinder exhaust—acting upon the re- | 
| mainder of its area. These two give a haw pressure | 


As seen | 
from Fig. 1, the low-pressure valve is double-ported, of 
the ordinary pattern, admitting by outside edges and 
exhausting at the centre. 

The same firm exhibits a surface condenser intended | 
to save the steam from winches on board ship and return 
the same to the boilers, but not creating any vacuum, | 
there being no air pump and the condensed water run- 
ning to the hotwell by gravity. It is in the form of a 
horizontal cast iron trough covered by a sheet-steel flat 
plate. Into this trough the exhausts from the winches 
are led. The condensing water flows through a number 
of flat copper-tube coils packed close together in this | 
trough. Along each upper longitudinal edge of the 
trough is a passage of large section cored into the cast- 


THE DURR WATER-TUBE BOILER. 
(Concluded from page 558.) 

Tue superheater of the Diirr boiler has been sometimes 
arranged crosswise, but the arrangement shown in the 
drawings last week has been found the best, especially 
as regards convenience incleaning. This superheater has 
| not proved efficacious as a superheater ; it raises the steam 
only a very few degrees above the saturation temperature, 
It, however, has been effective in securing dry steam, 
which apparently would not be obtainable from this boiler 
without the help of this extra heater. 
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The governor is a powerful Wilson 
Hartnell inverted two-ball central-spring governor, and 
actuates the throttle by a horizontal lever of very large 


valve chest. 


leverage. It thus throttles with great sensitiveness, but 
without useless oscillation. The governor is placed at 
the top of the engine, and is driven at 240 revolutions 
per minute by a vertical shaft and bevel gear from the 
free end of the crank shaft. 

The frame of the engine consists of two cast iron 
girder columns at the back bolted on the bed-plate, and, at 
the front, two vertical ingot steel forged stanchions of 4in. 
diameter. The bottom ends are cast solid with the 
cylinders, and with stiff bracket feet bolted down to the 
tops of the back columns. The piston-rods are each 4in. 


diameter, and are forged solid with the crossheads out of | 
r faced | 


The crosshead has a cast iron slip 


ingot steel. 
The connecting-rod smal 


with white metal. end is 


forked, and the pin is shrunk fast in this fork. In the | 
crosshead it has gun-metal bearings, the jaw of the cross- | 
head being open at bottom and covered by a flat cap | 
Each crank-pin diameter is 8in. by 12in. in | 


bolted on. 
length, with cast iron bushes lined with white metal. 


The cranks are at 180 deg., and the two valves are | 


driven together by a single simple excentric of constant 


throw and lead. The valves—flat slides—are of special | 
design, explained by Figs. 1 and 2, patented by Weighton | 


and Morrison. Fig. 1 is mostly a central vertical section, 
the lower right-hand part showing the section near one 
end. Fig. 2 is a central horizontal section. 
valves lie back to back between the high-pressure and 
low-pressure port faces. Although driven together they 
are separate pieces, free to move independently towards 
or from the seats. 
al 
this, however, only to prevent them falling away from the 
faces because of vacuum in the valve chest when the 
engine is standing. From Fig. 1 it is seen that the high- 

ressure valve admits by its inside edges and exhausts 
y its outside edges into the main valve chest, which is 
the steam chest for the low-pressure cylinder. This 
high-pressure valve is single ported. On its back is cast 
a short open cylinder, similar in form to that com- 
monly used with a balance junk ring, except that 


it gives a free way remy through to the back of | 
the valve from the central live steam port. The upper | 


and lower outside surfaces of this cylinder are flattened 
off and are fitted accurately—not a steam-tight joint—in 


between the flat inside faces of two flanges cast upon the | 
The rod drives this | 
latter, and it, by these flanges, drives the high-pressure | 
Centrally upon the back of the low-pressure | 


back of the low-pressure valve. 


valve. 
valve is cast a piston-like plate, which projects into the 
cylinder on the high-pressure valve. This piston is coned, 
its lower diameter fitting loosely into the cylinder, and 
its upper or smaller diameter leaving space for a round- 


The two | 


Fig. 2 shows them lightly pressed 
and against these faces by two spiral springs; | 
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ing. One of these serves as supply to the copper coils, ; The boiler is said to be very sensitive in respect of 
while the other acts as discharge. In a condenser for | priming to salt in the feed; but great differences between 
eight full-sized winches there are fifteen coils of 1}in. | the vessels fitted with them are noted in regard to this, 
outside diameter tube, the size of the coil being 24in. | and we have not yet learnt to what variations of con- 
outside. Each coil is a double-flat spiral, four turns in | struction these are due. Some of the boilers are un- 
each, the water entering an outside turn, flowing to the | affected by 2 degrees of salt, while others prime as soon 
centre, and then again from the centre to the outside. as the least trace of sea water is allowed to penetrate to 
The water is circulated through the coils by a donkey | the tubes. This priming was not observed in an experi- 
pump, all the fifteen coils being placed in “ parallel.” In | mental apparatus tested for the Diirr Company by Pro- 
an independently-made test last year it was shown that | fessor Gutermuth, even with as much as 12 per cent. of 
the circulating water in passing through this condenser | sea water. But this YS onaemge had a single vertical row 
had its temperature raised through a range varying from | of tubes only. The difference is suggestive ; it indicates 
40 deg. to 65 Neg Fah. according to the quantity of | the possibility of considerable irregular horizontal circu- 
steam sent through, the coal spent in raising this steam | lation taking place in the boilers, the direction of flow in 
being measured and ranging from 4} to 6 tons in| some of the tubes being reversed. It is suggested by 
Kais. Marine-Baumeister von Buchholz that perhaps it 
| is not salt water alone, but a mixture of salt water and 


i 


Fig. 6B—TUBE PLATE AND HOLLOW STAYS . 


PILE OF LOCKFAST IRON 


soda that produces the foaming. The small quantity of 
water contained in the boiler, its small water surface, an! 
the considerably rapid circulation said to be set up all tell 
against this design in respect of priming. The boiler is, 
however, said to be quite free of priming when fed with 
good spring water. 

In the experimental apparatus used by Professor 


sixteen hours, while the hot-well temperature varied 
correspondingly from 140 deg. to 160 deg. Fah. 

Another exhibit of the same firm is a three-throw 
Edwards air pump, the construction of which is well 
known, driven by a three-phase motor. These pumpsare 
single-acting with solid buckets without foot valves and 
_ without bucket valves. The delivery valves are circular | Gutermuth the evaporative efficiency of the —* 
discs made of woodite. Morison’s evaporators for tubes was measured, and Fig. 7 gives the results 1" 
marine boilers are made by this firm, and are exhibited | graphic form. Along the base of this diagram the scale 
by them at Glasgow. As these are already well known, | measures the heating surface from the furnace upwards, 
they need not be illustrated here. | the divisions each corresponding to one Morr por 

ical s 
evaporated to steam. The 
E gives the evaporation In 
The next curve D gives the same 


| Richardson, Westgarth and Co., Ld., also exhibit their | surface was 0°522 of a square metre. The ver 
process of producing special forging material for propeller | reads kilogrammes of water 
shafts, which they term “ lockfast iron.” They maintain | hei * at the ragga curve 

ube singly. 


that ingotand scrap steel in such shafts is liable tocorrosion eac 
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quantity divided by 0°522—-that is, reduced to per square 
metre of the tube surface. Summing up, the heights 
given by curve E yields the height of curve A, which is 
the total evaporation from all the tubes below each level 
indicated by the horizontal scale. This height of curve A, 
divided by the total heating surface below the same 
level—as read from the square metre horizontal scale— 
‘veg curve C, or the hourly total per square metre. 
These curves were obtained in an experimental box, in 
which there were three vertical rows of tubes arranged 
zigzag, so that the hot gases could not pass upward 
except in a tortuous course. One only of these rows, 
however, was active in the evaporation; the two outside 
rows were dummies, containing no water, and introduced 
only in order to force the gases to follow a tortuous 


200; 
190! 


N° of Tubes 1 2 3 4 5 Ce 7 a 9 
Sq. Meters 0522 1044 1566 2088 2610 3132 3654 4116 1698 
Sq. Feet 562 24 686 2248 281 337 393 45 506 
Fig. 7—DIAGRAMS OF EVAPORATIVE EFFICIENCY 


course. Ina similar box with one vertical row only—all 
the tubes on one vertical line—the very materially less 
evaporation shown by curve B was obtained. 

This diagram no doubt shows with all possible accuracy 
the law of evaporation that would hold in a water-tube 
boiler of this pattern if everything—furnace gas, water, 
steam—were guided to flow strictly in the way the 
designer wishes it to flow. The experimental box, only 
some 10in. wide, and between 6ft. and 7ft. deep, gives 
passages for the gas and water circulations so restricted 
that these are constrained to follow exactly the prescribed 
paths. But it is well understood that the difficulties in 
water-tube boilers arise from the erratic courses the flow 
may follow at any one time, and the irregular manner in 
which these courses change from time to time, sometimes 
very suddenly. An experimental apparatus of this con- 
struction therefore gives good data, from which one may 
formulate the fundamental objects to be aimed at in 
water-tube boiler construction ; but the results obtained 
from it cannot be trusted as a real model of what goes on 
in the actual boiler, where the conditions are so very 
different. For instance, curve C on Fig. 7 gives an 
evaporation of 50 kilos. per square metre from the lowest 
seven tubes, and 40 from the nine tubes. These corre- 
spond to 10 Ib. and 8 Jb. per square foot, whereas we 
have above mentioned that only about 7 1b. per square 
foot was obtained from the Prinz Heinrich, even when the 
fires where urged to their utmost with forced draught. 
Again, curve A shows that with regular guidance of gas, 


Fig. 8-STAYS AND PARTITION PLATE 


water, and steam flow, there is practically nothing gained 
by increasing the number of horizontal rows of tubes 
beyond six or seven; whereasin actual boilers it is known 
that a very poor show would be obtained if a much larger 
number of rows of tubes were not used. In the Prinz 
Heinrich and the cruiser “ B,” the latest results of practical 
experience with the Diirr pattern twenty horizontal rows 
are used, 

The flow of re-entrant currents of fluid can be'started, 
reversed, or changed in shape and course by very small 
differences of pressure, which may arise from a dozen 
various causes. Without strict and systematic regularisa- 
tion and guidance of the currents, such as will forcibly 
prevent them going astray from the desired paths, a 
water-tube boiler cannot develop its maximum possible 
power and efficiency. In most water-tube boilers, no 
such guidance—of any effective character—exists. The 
only merit of the Diirr boiler is the endeavour in this 
direction represented by the dividing diaphragm in the 
header box, along with the internal tube leading the 
water to the end of the evaporating tube. In these 
respects it is identical with the Niclausse boiler except 
that the jointing of the Niclausse tubes and the manner 
of holding them in place is very evidently superior to the 
Diirr construction. 

This diaphragm is an advantage possessed by the Diirr 
and the Niclausse over the old Field boiler. Otherwise, it 
Seems to us, everything is against the Diirr, as compared 
with the Field, in respect of evaporative efficiency, self- 
—— properties, and, therefore, cost of mainten- 
ance and repair. The annular space between two tubes 
1s a good form of evaporating space, because of its 
small mean hydraulic depth, tes the upper and the 
lower parts of this space in the Diirr tube cannot be 
expected to act similarly, nor can the discharge of 
water from the inner tube into this space be supposed 


to be equally divided. The effects of heat upon the 
two tubes can hardly be imagined to leave the tubes 
concentric one with the other under working conditions. 
The nature of the water circulation seems expressly cal- 
culated to bring down from the drum all the sediment 
and incrustive deposit to the lower ends of the tubes, 
than which a worse place for deposit cannot be 
imagined. The more vigorous the circulation be, the 
more certainly will the deposit gather in this particu- 
larly undesirable locality. The bending of the outer 
tubes under the action of the heat has been experi- 
mented on, and it was found that a force of 90 lb. 
was needed to prevent the lower ends from rising, 
while if these were left free they would rise l}in. 
The inner tube probably keeps fairly straight, being very 
considerably cooler, and being of nearly equal tem- 
perature top and bottom. It is argued that the freeness 
of the tubes to bend prevents their springing leaks after 
a run with high-pressure forced draughts; but when we 
hear that, after such a run, the tubes have to be taken 
out and straightened in a press, afterwards to be re- 
inserted and re-jointed in the tube-plate, we fancy that 
it might have been better to hold them more firmly in 
place, and that doing so would not have increased the 
number of leaks sprung. 

There remains to say a few words about the firing. 
Smoke production seems to be a special trouble with this 
boiler, we think, probably, because of the lowest tubes 
being too close down on the fire, and because of the 
tubes being set too close together. The soot sometimes 
gathers in a hard cake on these lowest tubes in such a 
way that it can be removed only by breaking away with 
rakes. The ash carried up by the draught also gathers 
on the bafile-plates until, within a few days from cleaning 
out, it may be sixteen or more inches deep, so as to cover 
up and render inoperative the next four or five higher- 
lying tubes. To clear out the ash and soot, steam blast 
applied through the hollow stay-bolts was formerly used 
in many different tentative modi operandi. Recently 
this has given way to the method of blowing the stuff up 
the chimney by closing the ashpit doors, and raising the 
air pressure in the stoking-room to 2in. water gauge. 
One boiler at a time is treated in this way, the high air 
pressure being prevented from unduly influencing the 
other boilers by partially closing their ashpit doors. 
In this manner one foreman and five men can clean 
the stack of tubes of one boiler in half an hour. The 
substitution of iron plates for fire tiles in the bafile 
roofs, which plates can be moved to and fro so as to 
loosen the mass lying upon them, has much facilitated 
this operation. 

This tendency towards rapid external fouling, and the 
other towards priming, makes it essential to use every 
endeavour to maintain a thin, regular, clear fire. The 
coal must lie on the grate only 4in. to 5in. thick, and 
must be constantly renewed. The quantity to be stoked 
each time is measured out, the rate being 1,% lb. per 
square foot of gratearea. The stoking is repeated at from 
two to four-minute intervals. Throughout the stokeholds 
a system of electric call-bells, or gongs, is fitted up. 
These ring at intervals regulated by clockwork, and call 
the stokers to throw the measured quantity of coal on 
the fires. The controlling clock is constructed to permit 
of varying the time intervals from two to four minutes, 
according to the speed or the acceleration of speed re- 
quired. It is said that the men find the monotony of 
this stoking service fatiguing, although the fire-doors 
are nicely balanced for easy opening and closing, and 
although the work of clinkering these thin fires is 
lighter than with thick fires. 

The account we have given above of the performance 
of this boiler, which has been tried in the German navy 
with so many various constructive modifications through- 
out a period of seven years, does not seem to yield a 
cheerful prospect of good results being obtained from the 
further trials now about to be commenced with the same 
boiler by the British Navy. In main outline the Diirr 
boiler is an almost exact copy of the Niclausse, the 
reports as to which latter in respect of evaporative 
economy have been throughout entirely satisfactory, but 
as regards whose cost in firing, cleansing, maintenance, 
and repairs we have not had definite authentic accounts. 
The difference between the two boilers is in the tube 
jointing and gripping. The Niclausse design of tube joint 
is extraordinarily ingenious, simple, and effective, and is 
reported to entirely avoid leakage in a really permanent 
manner. The merit of a water-tube boiler, it should 
always be remembered, is to be mainly judged by the 
trouble and expense it costs in firing, cleaning, and 
repairs. In the Diirr boiler the Niclausse design is 
copied, but in the copy the specially good features 
are left out. In fact, it appears somewhat difficult 
to surmise the object and purpose of selecting this 
particular boiler upon which to spend £20,000 in 
further experiment at the cost of the British tax- 
payer. His Imperial Majesty the Kaiser has indeed sent 
over a new head-dress wherewith to adorn Tommy Atkins, 
but no logical course of reasoning can make it follow from 
this that the boiler which he has tried for his Navy should 
be considered good enough for our Navy. We do not 
feel called upon to favour German boilermakers, who 
make boilers proved to cause a vast amount of trouble 
and expense, and to require, in their most improved form, 
six hours to be spent in entire renewal of the contained 
water after every 300 working hours. Patriotic British 
taxpayers do not wish to be forced, at the critical moment 
of a naval battle, to sue the enemy for a six hours’ truce, 
* order to replace the dirty water in the boilers with 
clean. 

In our article on this subject last week, one or two 
pene were possibly not as clear as they might have 

een. In the second paragraph of the second column on 
page 557, the difference in design mentioned is that exist- 
ing between the generators put in the last four ships. 
In the table, the second line, giving the conversion of 
atmospheres to lbs. per sq. inch has fallen out. The line 
given is, of course, atmospheres, The line: dropped 


would have read 220, 190, 220, 198 pounds per square 
inch. The statement in the third column of page 557, 
that circulation can exist only after the generation of 
steam has become rapid, should have been modified to 
except the circulation produced by the specific gravity 
difference of water of very slightly differing temperatures. 
We might observe in conclusion that experiments with 
improved Diirr boilers are still being vigorously proceeded 
with in the German navy. 


CAST IRON PIPE IN THE UNITED STATES. 
(By our Special Commissioner.) 
No. X. 

Puysicat tests of the quality of the iron used are made 
from test pieces cast each day at random by order of the 
inspector, or of the foreman if the pipe is being made for 
stock or for an order on which no outside inspection is 
required. In the tension test it is required to show a 
tensile strength of 14,000 lb. to 18,000 lb. per square inch, 
the amount varying in different specifications. In the 
transverse test adopted as standard by the American 
Waterworks Association, andused by many large cities, a 
test bar lin. by 2in. in section, 26in. long, laid flat on 
supports 24in. apart, mustcarry a centre load of 19 000 |b., 
and show a deflection of ,%;in. before breaking. The 
Cincinnati specifications require a bar lin. square on sup- 
ports 4ft. 6in. apart, to carry a load of 450 lb. suspended 
at the centre without breaking. For the tensile test, a 
turned specimen piece, lin. in diameter, must stand a 
stress of 20,000 lb. per square inch without breaking. 
The transverse tests show the toughness and resilience of 
the iron, for mere strength—as developed by the tensile 
test—is not the only requirement for iron suitable for 
water mains. It must admit of being readily cut and 
drilled without cracking, which it will not do if of too hard 
a nature. The tensile strength often runs as high as 
20,000 Ib. to 23,000 lb. per square inch. The following 
table shows the results of a series of tests made under the 
same specifications at two different foundries, under the 
direction of Mr. F. H. Lewis, an inspecting engineer : 


Tensile Tests, 
Foundry A. Foundry B. 

Total number of tests .. ... 265 193 
Highest test, pounds per square — 


30,890 Ib. ... 25,600 Ib. 
Lowest test in good pieces ... ... 17,600 lb. ... 16,670 Ib, 
Average of three best tests ... 23,510 Ib. 20,750 Ib. 


Transverse Tests. 
Foundry A. Foundry B, 
Total number of tests ... “aa 310 367 


Highest breaking load... ... ... 2620 Ib. ... 2850 Ib. 
Lowest ditto on good specimens... 1700 lb. ... 1900 Ib. 
Average breaking load of the three 

best specimens .. ... ... ... 2040 1b. .. 2290 Ib 
Greatest deflection... .. ... .. O°46in. 0°16in. 
Least defiectionin good specimens 9°29in. ... 0°10in. 


The specifications of the Metropolitan Waterworks, of 
Boston, require that test bars lin. by 2in., 26in. long, laid 
flat on supports 24in. apart and loaded at the centre, shall 
support a weight of 2000 lb. and show a deflection of 
0°35in. before breaking. At first there was some difficulty 
in getting iron which would meet these requirements, but 
after a little experience the contract requirements for 
breaking load were exceeded about 20 per cent. The 
average load was frequently 2300 lb. to 2400 lb., with a 
deflection of 0°40in. to 0°45in. 

The number of test bars cast varies from about three 
for a day’s pouring of twenty-seven 16in. pipes, to four 
bars for fourteen 48in. bars, with at least two bars for 
every heat, in order to ascertain the average quality of 
the iron produced in the cupola day by day. 

In a paper by Mr. Wiggin, describing the manufacture 
of pipe for the Boston Waterworks, three methods of 
taking the samples or test bars are noted: First, by 
pouring from the ladle into a hand ladle, which method is 
liable to spill and waste the iron and to injure the men; 
secondly, by dipping from the casting ladle with the hand 
ladle: thirdly, by filling the hand ladle from the stream of 
metal pouring from the cupola into the casting ladle. 
This latter method is very generally employed, but the 
bar will not truly represent the iron in the casting ladle if 
the latter is subsequently cooled by throwing a little 
scrap or broken pig into it. The tests were made with a 
Riehle testing machine, the hand wheel of which required 
74 turns to revolve the worm wheel once, and cause 
a deflection of 0°20in. in the bar. As the results of 
a number of tests, he considered that for pipe with 
metal less than }in. thick the requirements may be 
too high, the more rapid cooling making the iron more 
dense in texture. One of the foundries now included 
in the United States Cast Iron Pipe and Foundry Com- 
pany—or the “pipe trust”—had test requirements 
specifying a load of 1800 Ib. with 0-3in. deflection for 
pipes of 12in. diameter and less ; and 2000 lb. with 0°35in. 
deflection for pipes of 14in. diameter and over. Pipes 
from }in. to lin. in thickness seem to be of about the 
same texture as the bars lin. by 2in. in section; while 
thinner pipes are of closer texture. Discrepancies in the 
texture of the metal in pipes and test bars cast from the 
same iron are quite frequent, and iron in pipes wita 
metal over lin. thick is likely to be weaker than that in 
the bars. Table D, page 588, is a summary of the results 
of the test bars and pipes cast for the Metropolitan Water- 
works, of Boston, at four large foundries. ; 

This table is summarised from a great.number of tests 
made by Mr. Wiggin, the tests representing pipes cast at 
four foundries, as above noted. Of 11,450 of the larger 
pipes shipped, 288, or 2-5 per cent., were found te have 
been split from the time of casting, and the same was 
true of 6°3 per cent. of the smaller pipes shipped. The 
results of the tests of bars cast on the same days as these 
split pipes were carefully examined, but the daily 
averages were not very different from the general 


‘averages of all the pipes, and low individual results were" 
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not more frequent. In only one case were specially low 
results shown by bars cast with the iron which made 
split and burst pipes. It was considered that the num- 
ber of split pipes is so largely a matter of chance rough- 
ness in handling that the results do not truly indicate the 
relative strength of the pipes, but the splitting was pro- 
bably due to brittleness of the iron, although the test 

. bars were of sufficient strength. As pipes are usually 
broken by shock, it may be that the slowly-applied test 
load does not fully meet requirements. On the other 
hand, it must be remembered that both load and 
defiection are noted, and it does not seem probable that 
iron having a high load and high deflection will be brittle, 
even under shock. Perhaps an impact test would give 
better results, more truly representative of the character 
of the iron in the pipe. Removing the pipes from the 
moulds while red hot, however, may render them brittle, 
even if the metal is of proper quality, and purchasers and 
inspectors should demand that pipes be left in the moulds 
at least until all colour of heat has disappeared. 

Different requirements to be observed in making and 
esting the test bars or sample bars are as follows :— 

(1) The bars should be cast in dry sand moulds in iron 
flasks, the moulds being made with iron patterns pulled 
lengthwise so as to leave no seams or fins on the bars. 

(2) The iron for the bars should be dipped from the 
casting ladle just before pouring the pipe moulds, and no 
additions afterwards allowed to be made to the metal in 
either ladle. 

(8) The bars should remain in the moulds until they 
are quite cool. 


TABLE E. 
Class of pipe ... A | B | Cc D | E 
Head of water, feet | 115 150 200 250 | 300 
Pressure, pounds ...| 50 65 87 | 109 130 
Diameter, Thickness, 
Inches, Inches, | Inches. | Inches, | Inches, | —_ 
6 _ — — | 0-46 | 0-50 
8 — | 0°52 | 0-55 
10 0°60 | 0°63 
12 — 0°57 0°61 0°65 0°69 
14 -- 0°61 0°65 0°70 0°75 
16 aoa 0°65 0°70 0°75 0°81 
20 0°73 0°79 0°85 0°92 
24 0°80 0°87 0°95 1°03 
30 0°92 1:00 1°10 1°20 
36 0°93 1°03 1:13 1:25 -| 1°36 
42 1°01 | 1°40 
48 1°15 1°25 1°40 1°55 
54 1°23 1°35 1°53 
60 1°35 | 1°50 1°70 
For 36in. pipes to be laid in Boston harbour, Mr. 
FitzGerald adopted a thickness of 1°65in., in order to 
allow for deterioration under the action of the salt water. 
These pipes weighed 677 lb. per foot, or 8500 lb. per 12ft. 
ength, including the socket. 
There is a wide range of variation between the weights 
of pipes of the same diameter as specified by different 


TaBLeE D.-—-LaRGE PIPEs. 


| 

exclusive of the bell. Each lead joint ring is about Jin 
| thick and 2}in. deep, requiring 110 Ib. of lead. After the 
| pipe had been laid and jointed, the bottoms of the 
sockets and spigots were filled inside with Portlang 
| cement mortar, so as to to give a smooth and continuoys 
_ surface, and thus reduce the frictional resistance to the 


| flow. 


MOTOR CAR RACING IN FRANCE, 


_ Tue importance which French manufacturers of 
| mechanical carriages attach to speed as a means of 
developing the new vehicle is seen in the remarkable 
| suecess of the races which have lately been held on the 
| other side of the Channel. Whether speed is solely 
_ responsible for the improvements that have taken place 
_in the motor carriage may be open to doubt, and in fact 
'the race which was run off last week from Paris to 
| Bordeaux has upset so many accepted theories in this 
| respect that it may be questioned whether any further 
‘advance can be made by simply striving after speed, 
| Manufacturers take every advantage of racing because 
| automobilism in France is regarded as a sport, and even 
touring vehicles have to show their superiority in point 
of speed rather than of any consideration of comfort or 
economy. The commercial motor car is a thing quite 
apart. Makers look upon the industrial vehicle as merely 
a side branch of their industry, and will continue to do 
so while their most profitable trade is in supplying owners 
with private carriages. The French automobilist sees 


Test bars. Data on corresponding pipes. 
Average Average | | | | Percent- Percent-| 
Number of cor- of cor- Ra f | Number, Number Percent- Number | Condition of pipes when ‘Time left in flask, 
F rected | . Size and class of of pi ; Number Percent- Number split. | *8° burst in flasks were removed. (Approximate. ) 
| * PAPOS cut. e cut. shipped.) split. burst. 
average. loads. deflect’n Inch. cast. | B.  rejected.| ag! D proving. G. 
A. Tock. | | | 
} 
678 2150 | 48in. A, B, and C 2760 | 365 13°2 | 155 56 2395 15 0-6 2 08 Overnight, 
203-2030 {| Bande \1-03to1-40 1875 | | 100 53 | 180 06 few overnight 
861-310-420 {| tin. B&G, ams | 90 | 41] 25 | 2125 | 10 | 05 | 2 | and black hours; 
i | About 3 hours— 
685 2065-366 {| B6in, 1835 22 | ‘Mostly black hot { ours 
| 
SMALLER PIPEs. 
127 2085 ‘| 16in. Dand E | | 1275 | E170 18°3 | o 975 97 100 0 0 Mostly red hot About 1 to 1} hours 
203-2030 GandD 87 570 80 Nearly all red hot About 1 to 1} hours 
473 2285 “418 E 75 to "92 95 5:0 10 | 05 57 0 0 Mostly red hot. H. 


A. Bars are 24in. span and approximately Zin. wide by lin. deep. 
Results corrected for variations from 2in. x lin., as follows :— 


Cor. load Observed load Corrected 
4 measured width x square of thickness 
Defiection = Observed Deflection x measured thickness, 

B. Rejected for all causes but test bars. 

C. Split from time of casting until laid—nearly all these pipes 
are now in the ground. The majority of split pipes were found 
split at end of the journey from foundry to pipe yard. About 
fifteen of the large and about thirty of the smaller pipes were split 
n teaming from pipe yard to place of laying. The numbers of 


split pipes above given are probably somewhat too small, as the 

| formal records of split pipes are somewhat incomplete. 

|  D. Percentage split and burst are figured not on number cast, 
but on number shipped, which is more nearly correct for the 

| purpose. 

| _E. Nearly one-half of these rejected for wrong dimensions. Also 

| 130, not included above, rejected for deficient test bars. 


F, About one-half of these rejected for wrong dimensions ; also 
thirteen, not included above, were rejected for weak test bars. 
Moveover, included in the 165 are three ladings of thirteen pipes 

| each, rejected for ‘hard, brittle iron ”—test bars with one of these 


ladings were 1710—*275 and 1795—°204 ; test bars with the other 
two ladings were not much below the average. 

G. Information on foundry X from writer's observation ; on other’ 
foundries, from inspectors, corroborated by writer’s partial observa- 
tion in case of foundry Y. Core spindles of all pipes are removed 
while iron is red, but the earth remains inside the pipes until cut 
out when the pipes are cleaned. 

H. 30in. and 20in. pipes of this foundry are, however, allowed 
to stand in the pit, with sand adhering, after tlask is removed, till 
black hot. 

* The explanation of this classification of the pipe is given 
further on, in relation to the designing of cast iron pipe. 


(4) The application of the load in the testing machine 
should be maintained at a regular speed, a rate of about 
Q-4in. deflection in two minutes being recommended. 

(5) At least two bars should be cast from each test 
ladle of iron. 

Having now dealt at some length with the various 
stages and processes of the manufacture of cast iron 
pipe, we may take up the question of the design of such 
pipe. Mr. D. FitzGerald, engineer of the Metropolitan 
Waterworks, of Boston, has shown that for a static 


pressure of 100 lb. per square inch a 6in. pipe need be | 
only 0°10in. thick. Such thin pipe, however, could not | 


well be made or handled, and allowance must be made 


for shock due to water hammer, for roughness in| 


handling, for inequality in manufacture, and for 
deterioration. The formula developed and used by him 
for determining the thickness—T—of pipe is as follows :— 


9.05 
3300 


T = thickness of pipe. 

P = static pressure in pounds per square inch. 

KR = inside radius of pipe in inches. 

L = pressure in pounds allowed for water hammer. 

0°25 = a constant allowance for inequality in manu- 
facture, deterioration, and rough handling. 

3300 = one-fifth of the tensile strength of cast iron, 
which is taken to be 16,500. 

The values of L—the allowance for water hammer— 
for different sizes of pipe are as follows, the allowance 
decreasing as the diameter and thickness of pipe in- 
crease :— 


Diameter ot pipe, Value of “L,” Corresponding 
inches. pounds. heat, feet. 
3, 4, 6, 8, or 10 120 277 
12 or 14 110 254 
16 or 18 100 231 
20 90 208 
24 85 196 
30 80 185 
36 bie 75 173 
42, 48, 54, or 60 ... 0 162 


The standard thickness of pipes of different diameters 
and under different pressures of water, as adopted for the 
Metropolitan Waterworks system, of Boston, is given in 
Table E. 


| 


| engineers, and attempts have been made to secure the 
| adoption of some uniform standard. At a meeting of 
| the New England Waterworks Association in 1900, Mr. 
_F. C. Coffin stated that a comparison of the standard 
| weights of pipe given by two foundries and two 

engineers showed the following differences, expressed 
| as percentages, the figures in each case being for 12ft. 
| lengths, and a head of 200ft. 


| Diameter of Difference between Difference between 
| pipe. two foundries. two engineers. 
Inches. Per cent. Per cert. 
4 21°5 20° 
18°5 13°5 
| 8. 23°5 13°5 
| 20... 20°5 12°5 
26°5 
28°0 
29°0 10°0 
20. 29°0 
39°0 


From his experience and observation, Mr. Coffin was 
of opinion that water pressure has little to do with the 


under pressures of less than 150 Ib. per square inch. 
Any pipe which will stand the hydraulic-pressure test of 
300 lb. per square inch at the foundry, and withstand the 
shocks of transportation and handling until laid, will, in 
all probability, sustain the water pressure in service. 
The proper thickness for economy will be that at which 
any further saving in iron by reducing the thickness 
would be balanced by loss by breakage in handling. 
With a system of this kind properly worked out, pipes 
could then be classed as “light,” “ standard,” or ‘‘ heavy.” 
If standard specifications could also be adopted, with all 
requirements reduced to their lowest terms—and such a 
step is now quite widely advocated—then it would be 
possible to invite tenders, or to place orders by telegraph, 
without incurring excessive expense. 

On the Sudbury aqueduct of the Boston water-supply 
system, a valley is crossed by 1800ft. of cast iron pipe 
line, including two lines of 48in. pipe, and a newer 
line of pipe, which is nominally 60in. diameter, but 
actually 61jin. As the head is only 55ft., a thickness of 
l1}in. was considered sufficient. A 12ft. length weighed 


five tons, an average of 833]b. per foot of the entire 
pipe, or 765} 1b. per foot for the barrel for the pipe, 


little advantage in a motor car unless he can travel faster’ 
than by any other means. He must have the fastest car,. 
even if it be the noisiest and most uncomfortable.. 
Though the law limits the speed on the country roads to 
80 kiloms. an hour, he is rarely interfered with, and can 
travel at any rate he pleases; but in towns the 12 kiloms. 
maximum, is rigidly enforced when the police are able to 
arrest the transgressors. In Paris an average of fifteen 
summonses a day have been taken out against automo- 
bilists for furious driving. The idea of controlling power’ 
creates a new sensation among motor car owners, who 


breakage of water pipes under ordinary conditions and | 


run the risk of prosecution. 
| owner is brought to see that he has everything to gain, as 


find it an extremely exhilarating pastime to drive their 
vehicles at high speeds, and rather than forego this 
pleasurable excitement they are usually quite ready to 
As soon as the motor car 


well in the durability of his mechanism as in economy 
and safety, by not forcing his motor when it can be 
avoided, there may be hope of his displaying some 
moderation. In mechanical vehicles which have to over- 
come such considerable variations of resistance it is very’ 
desirable to have sufficient reserve of power, but it is by 
no means necessary to use this reserve for fast travelling 
on level roads. As speed is looked upo as a necessary’ 
factor in the enjoyment of motor car driving, the racing: 
of mechanical vehicles has become an indispensable 
corollary of the new industry. Makers find that they 
must attain the highest speeds if they would succeed in 
obtaining the custom of buyers. If a car is able to beat. 
its competitors in a race it is regarded as possessing: 
superior merits, since if it can run at a high average: 
speed it must be of thoroughly sound construction. The 
excessive strains of racing bring out the weak parts in the: 
mechanism of a road carriage, and only those that are: 
carefully designed to resist exceptional stresses are able 
to go through such an ordeal satisfactorily. This is 
perfectly true up to a certain point. Racing has revealed 
the weaknesses of motor carriage construction, and has. 
enabled makers to carry out improvements where needed, 
but these improvements are chiefly observable in the 
constructional part of the carriage, in the underframe 
and transmission, which have been greatly strengthened, 
while the carriage body itself has proportionately been 
considerably lightened. The transmission gear is prac- 
tically the same as it was six years ago. The 
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introduction of clutches for keying the loose wheels has 
not become so general as had been expected, and the old 
train balladeur is still used on the majority of carriages. 
Racing has eliminated many of the new systems of 
transmission, and the defective train balladeur is still 
found to be the most practical. In the engine no radical 
change has taken place except in the general employment 
of electrical ignition and in the method of regulating the 
motor and giving it a certain elasticity, and, on the whole, 
the efficiency of the engine has been notably increased. 
Racing bas also had the effect of revealing the defects of 
certain motors, which for some time enjoyed a great deal 
of vogue, and has induced the makers to abandon them 
in favour of other types. Speed contests have therefore 
rather had the effect of bringing about a survival of the 
fittest, and creating a standard type of vertical two, four, 
six, and eight-cylinder high-speed engine, than of result- 
ing in any considerable change of motor construction. 
We are speaking chiefly of the larger patterns of cars, as 
in the smaller vehicles there are plenty of new systems of 
motors, very few of which have yet been able to prove 
their efficiency. 

That racing has its uses, both as a means of adver- 
tisement and of furthering the automobile movement by 
creating an interest among the public, is a fact that cannot 
be denied under the special conditions that obtain on the 
other side of the Channel, and the results of these con- 
tests are seen in the rapid increase in the motive power of 
the carriages, for while six years ago racing vehicles were 
fitted with four and six horse-power motors, they are now 
built with engines up to 35 and 40 horse-power, while a 
few are constructed with nearly twice this power. It is 
this increase in gm and weight 
that has narrowed down the tech- 
nical advance of motor construction. 
Makers argued that if they could 


time through the friction clutch slipping, and had to be 
repaired. It arrived at Bordeaux nearly three hours 
after the winner of the open race. These failures were a 
great disappointment to those who thought that high 
powers necessarily meant increasingly high speeds. It 
will thus be seen that all the big cars, he an indicated 
force of 80 to 35 horse-power, were defeated by a 20 horse- 
power vehicle, which attained a speed that certainly seems 
to be about the maximum for human endurance. In the 
open race all the 24 horse-power Panhards were beaten 
by the 20 horse-power Mors, and another of the new 
28 horse-power Mors racing machines showed up badly 
on account of punctured tires. Thirty-six vehicles 
succeeded in reaching Bordeaux, and most of them had 
trouble with their tires. 

The race serves to show that there is nothing to be 
gained by increasing the number of cylinders, and neces- 
sarily augmenting the weight of the vehicles. The Auto- 
mobile Club de France is evidently under this impression, 
as 1t has decided that in 1902 no vehicles will be allowed 
to take ~ in races that weigh more than 900 kilos. 
This will compel manufacturers to ¢ out their 
developments in another direction, as they will no longer 
be able to increase the weight of their mechanism, and 
will be obliged rather to improve its efficiency. Some of 
them are already studying methods of applying the 
motive power to all four wheels so as to secure the 
highest possible adherence. It is proposed to do this by 
a modification of the system of combined internal com- 
bustion engine and electric motor which was introduced 
about three years ago. In this system the petrol motor 


drives a dynamo and charges a battery when it is not 


attain a certain speed with a certain 
power they had only to double the 
power to increase the speed by, say, 
one-half, and they have gone on aug- 
menting the power by adding to the 
cylinders until now they find that they 
have reached a limit fixed by the 
pneumatic tires. The 30 horse-power 
car in racing trim, that is to say, with 
an apology for a body in aluminium, 
weighs more than a ton, and with this 
weight it is a question of sheer luck 
whether the vehicle will be able to go 
through a race without punctures. 
The higher the speed the more liable 
are the tires to destruction through 
the excessive side strains put upon 
them in taking corners, and it therefore 
no longer becomes a question solely of 
motive power but of the resistance of 
the tires. With these heavy vehicles, 
therefore, racing tends to become 
utterly devoid of technical interest, 
and the results cannot be depended 
upon as representing the capabilities 
of the vehicles. Not only have the 
tires limited the power and weight, 
but it is seen to be quite impossible to 
drive these racing machines up to the 
exceptional speeds for which they are 
built. For some time past French 
makers have been constructing vehicles 
which were said to be capable of travel- 
ing at 60, 70, and even 90 miles an hour. 
Two or three of them competed in the 
Paris-Bordeaux race last week, and 
others are to run in the forthcoming 
Paris-Berlin event. Itis only possible 
to accept the makers’ word as to the 
speed, since there is no driver possess- 
ing sufficient nerve and skill to enable 
him to steer these vehicles when run- 
ing up to their full power. Physical 
resistance here steps in to fix a limit, 
and it appears as if this can be repres- 
ented by the average speed of 53} miles 
an hour which was maintained by the 
professional racing automobilist Fournier last week on a 
Mors car for a distance of 327} miles. This was a 
remarkable performance, and beat the fastest trains 
between Paris and Bordeaux. 

There were sixty-three competitors in this race, includ- 
ing three for the Gordon Bennett challenge cup. This 
latter event was instituted as an international race among 
vehicles constructed entirely in the countries represented, 
and each country is at liberty to run three cars against a 
similar number of French vehicles. England and 
Germany entered for the cup, but owing to a mis- 
understanding the German competitors withdrew, and 
of the three English Napier cars the only one 
sent to Paris belonged to Mr. Mark Mayhew, and was 
driven by Mr. 8. F.Edge. The Napier has a very heavy 
appearance, and, according to the conditions of the com- 
petition, it was fitted with English tires, but in the run 
to Paris the driver had so much trouble with them that 
he was obliged to replace them with French tires. This 
disqualified him for the cup competition, and he started in 
the open race. The cup was therefore left for the three 
French vehicles, which were reported to have done some 
marvellously fast trials, but in the race they entirely failed 
to run up to their reputation. The 28 nominal horse- 
power Mors was beaten in point of time by one of the 
older types of 20 horse-power Mors driven by Fournier 
who won the open race, and it came to grief through 
the shock of striking a gulley or open drain across the 
road. It is probable that the motor struck an obstacle, 
as it is so placed as to lower the centre of gravity 
as much as possible. The other cup vehicles were two 
of the new type of 24 nominal horse-power Panhards, 
one of which gave up before half the distance was 
covered through faulty valves, and the other lost a lot of 


GLASGOW INTERNATIONAL EXHIBITION. 
No, VIII. 

On the slopes of Gilmorhill, almost below the Glasgow 
University, and at an altitude which favourably lends 
itself to the efficient display of their capabilities, are placed 
two light towers, one of which contains a search-light pro- 
jector of the Schuckert manufacture. This projector has 
a glass parabolic mirror 900 mm. in diameter, with iris 
screen, double disperser, and Venetian blind signalling 
apparatus, such as is fitted on men-of-war. 

he second tower referred to is more of the lighthouse 
order. In fact, the lantern, machine, lamps, andapparatus 
which constitute the exhibit are intended for the Bell Rock 
Lighthouse. These have been prepared mainly, and will 
be finally fitted up at this well-known lighthouse by Steven 
and Struthers, of Anderston Brass Foundry, Glasgow. 
The optical apparatus, which is the most interesting and 
novel feature A ase the exhibit, has been constructed by 
Lepante et Cie., of Paris; and the whole of the work is 
from designs by Messrs. D. and C. Stevenson, Edinburgh, 
the engineers to the Commissioners of the Northern Light- 
house Board, &c. 

The Bell Rock Lighthouse is situated twelve miles from 
Arbroath, and stands on a dangerous reef which is little 
more than awash at low water, and covered to a depth of 
10ft. at high water. The house was lighted for the first 
time in 1811, having taken four years to construct; and 
considering the position, and especially the period at which 
it was erected—when there were no steamers nor steam 
cranes available—it is » notable work. It is now the 
oldest existing rock lighthouse tower 
in Great Britain. The tower and 
apparatus were designed by Robert 
Stevenson, engineer to the Com- 
missioners of Northern Lighthouses, 
and executed under his direct super- 
intendence. With striking prescience, 
Stevenson seems to have realised the 
forces to which it would be exposed, 
proportioned his tower accordingly, 
and introduced improvements in con- 
struction. This almost century-old 
lighthouse shows no signs of such 
weakness as has appeared in other 
towers — Smeaton’s Eddystone, the 
Bishop Rock, &c. — involving their 
reconstruction. Although the tower 
is still quite equal to its purpose, the 
lantern and machine—which are the 


original ones, and are therefore, about 
90 years old—show signs of requiring 
renewal. Both the lantern and machine 
and the apparatus are antiquated, and 
the light is too weak in power fora 
place of such maritime importance. 
The Commissioners accordingly 
resolved some time ago to renew 
these parts of the installation, and 
they are exhibited at Glasgow with 
the consent of the Commissioners. 
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utilising its full power for propelling the carriage, and the 
dynamo comes to the aid of the petrol engine when extra 
power is needed. A Paris firm is about to construct a 
vehicle of this combined type with electric motors on 
the two axles. The method is very complicated, and 
is hardly likely to replace the internal-combustion engine 
in ordinary carriages. Vehicles of this mixed type will 


bpp 


probably be running in the forthcoming Paris-Berlin race, 
which promises to Talon together a remarkable variety of 
new racing carriages. A Serpollet steam car is being | 
constructed for this event, which the maker asserts will | 
be capable of travelling at the rate of 75 miles an hour | 
on level roads, and will run 300 miles without its being | 
necessary to take in water. It will be interesting to | 
see if Paris-Berlin will bear out the lessons of Paris- 
Bordeaux. 


THE Iron Inpustry or Biscay.—The great iron ore | 
industry of Biscay province is described in the last report of our | 
Consul at Bilbao. Owing to the energy of its inhabitants, who are | 
mostly of the ue race, and its mineral resources, Biscay, | 
though the smallest but one of the provinces of Spain, is now the 
richest and most prosperous. The chief mineral zone —— to 
lie on a line about fifteen miles long, drawn in a north-west to 
south-east direction from Santander to a point west of Bilbao, with 
its focus at Somonostro, and it has a mean breadth of about six 
kiloms. The Biscay ores are generally divided into four classes, the 
vena, campanil—inferior—li ite, and siderite or spathic. The 
first is the purest of all, and was the only one worked when pro- 
duction was limited to local demands, The mer process 
caused campanil to be pom ov used, but both the vena and cam- 
panil are now nearly worked out. The spathic iron is found at 
times in small quantities mixed with masses of campanil or limonite, 
and in ‘‘ pockets” bedded in other minerals, but more generally 
underneath them. The vast proportion of ore now shipped from 
Bilbao consists of rubio or limonite. | 


The optical apparatus has been 
designed specially by Messrs. Steven- 
son to suit the peculiar circumstances. 
The character of the light had to be 
maintained as it exists at present, viz., 
a red and white flash alternately, and 
of a maximum power consistent with 
wn one of the beams being red. It is some- 

what of the bivalve type, but differs 
largely from anything yet constructed. 
It is a combination of two orders—- 
hyper-radiant and first order. The 
white flash consists of 40 deg. of a 
hyper-radiant, the light from which is 
supplemented by back prisms of a size 
never before attempted. The red flash 
consists of 40 deg. of hyper-radiant, the 
light being intensified by totally re- 
flecting prisms subtending 145 deg. 
Seeing a large portion of the light is 
lost by the red glass shades which 
naturally so far abstract a portion of the rays by absorp- 
tion, the red flash is further intensified by dioptric mirrors 
of the best type. 

Although the glass work has been made in Paris the 
design is not French, but is, as has already been stated, 
by D. and C. Stevenson themselves, and it is worthy of 
note that with the exception of the totally reflecting 
prisms of the first-order portion, not one of the elements 
of the apparatus is of Fresnel’s design. 

The flash of the new Bell Rock light will be about 
112,000 candle-power, and is thus about five times the 
power of the most powerful red light on the French coast. 
The profiles of the prisms are designed for an index of 
refraction of 1°53, and the glass is set in a strong gun- 
metal framing. The whole face of glass through which 
the parallel rays from the burner are sent presents a 
surface of no less than 9ft. by 9ft., or 81 square feet of focal 
opening. 

The apparatus—of which we give an illustration—stands 
on a cast iron table which is made to revolve on conical 
steel rollers with ball bearings, between steel rings by a 
circular rack and pinion, driven by a clock machine. 
Antifriction roller bushes and ball bearing bushes are used 
in the construction of the different journals. The fly- 
shaft makes 200 revolutions per minute, and absolute 
regularity of the machine will be attained when fitted at 
the lighthouse by means of the governing fans. The 
burners are six-wick patent Doty burners, and will be 
supplied with paraffin oil forced up by a pump driven off 
the main gear of the revolving machine. 

The apparatus and machine are enclosed in a lantern 
13ft. 6in. Suaantee, which will be erected on the tower at 
the Bell Rock after the existing lantern has been removed. 
The lantern is sixteen-sided, the sash frames and astragals, 
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which are triangularly made, and thus of the strongest 
form, are of gun-metal of such a proportion of parts as to 
attain a strength of 16 tons per square inch with an exten- 
sion of at least 6 per cent. The frames are glazed with 
polished mirror plate glass; the dome is of sheet copper, 
of a spherical shape, surmounted by a ventilator to secure 
a proper draught and exclude the severest storm. 

‘The lightning conductor is jin. diameter, and will be con- 
nected to the existing lightning rods of the Bell Rock. The 
Bell Rock tower through Stevenson's forethought was 
protected by a lightning rod inside as well as outside, so 
that all metallic bodies were in metallic connection. A 
somewhat similar arrangement was proposed by Faraday 
in 1844 for the Eddystone Lighthouse, and it would seem 
that the best electrical knowledge of the present day has 
not led to the suggestion of a better escape from one of 
the greatest dangers our lighthouse towers are subjected 


to. 

The fog signalling arrangement at the Bell Rock will 
be maintained as at present, being an explosive signal of 
tonite fired by an electrical battery, designed so that the 
signal cannot be fired until the charge is raised to the top 
of the lantern. 


THE MOND GAS BILL. 
No, IIL 

Tue next witness called before the Committee was Mr. 
Corbett Woodhall. He considered the allowance for 
mains insufficient, and thought that that sum should be 
increased to £650,000. The cost of 1000 meters of the size 
necessary he estimated at £185,000, but in cross-examination 
said that proportional meters might possibly be purchased 
for £50 each. He considered that a gas which could be used 
with incandescent mantles for lighting, as well as for heating 
and power, was more suitable for distribution ; such a gas 
could be made and delivered at about one shilling per 1000. 
He considered the allowance for rates and taxes in the esti- 
mate of the promoters was insufficient, and thought that the 
rates alone would come to £15,000 per annum, and did not 
see how the company could work satisfactorily without some 
form of storage. He stated that gas was now being dis- 
tributed as much as one-half of which consisted of car- 
buretted water gas; such gas would contain considerably 
more carbonic oxide than would be found in Mond gas, and 
he knew a works in Denmark where from 50 to 70 per cent. 
of the gas made was used for purposes other than illumina- 
tion. 

Mr. Alexander Wiley, manager of the electrical depart- 
ment of the Walsall Corporation, said that he had looked 
into the question of driving their electric light station by 
means of Mond gas, and he had come to the conciusion that 
it would not pay to use it, seeing that slack at 6s. per ton 
used under his boiler would give a cheaper power. He 
admitted that they were charging small consumers 1d. per 
unit for electricity, which amounted to about £47 per horse- 
power per annum, whereas the Mond people said a horse- 
power with their gas would cost about £4 7s. 7d. 

Mr. J. E. Dowson, the inventor of the Dowson gas, said 
that it was a delusion to suppose that Mond gas distributed 
cold could compete for furnace work with ordinary producer 
gas made on the premises and delivered hot to the furnaces. 
Washed gases were not so suitable for furnace work as un- 
washed. To use gas costing 2d. per 1000 for heating purposes 
in iron or steel works was in his experience absolutely fatal, 
seeing that gas could be made in ‘ anybody’s” producer for 
3d. per 1000 cubie feet from slack costing 6s. per ton, even in 
a plant so small as to gasify only 2 cwt. per hour, making 
21,000ft. of gas; and with larger plant he considered 
#d. per 1000 with fuel at 6s. and jd. with fuel at 9s. per 
ton, should cover the cost—including fuel, labour, and 
all repairs to apparatus—of producer gas suitable for 
furnace work. Gas suitable for driving gas engines was 
made in his apparatus at prices as low as 14d., since he had 
improved his plant toenable him to use pea anthracite. The 
greatest distance to which he had known producer gas to be 
carried was in Holland, where it had been taken as much as 
@ quarter of a-mile. 

Mr. Edward Ellington, engineer to the London Hydraulic 
Supply Company, said that with the exception of his own 
company, which had been in operation since 1882, com- 
panies promoted for the supply of power only had not been 
very successful. He considered small engines below 5 horse- 
power were most economically worked by gas, but that for 
large power steam engines could be worked much cheaper 
than gas engines. Assuming 80ft. of Mond gas to be used 
per indicated horse-power per hour, a horse-power would 
cost, with Mond gas at 4d., 4d., and with gas at 3d , }d.; with 
gas at 2d., 4d.; and there was no difficulty in getting a steam 
engine of from 1000 to 2000 horse-power to give a horse-power 
with 21b. of coal of a quality which would cost 6s. per ton 
in the Midlands. This worked out at »,d. per 1 horse- 
power per hour, or one-fourth the cost of Mond gas at 3d. 
He had made trials with his own engines in 1892 with Not- 
tingham slack, similar to the sample produced by the 
promoters, and the result was that less than 21b. of coal was 
consumed per 1 horse-power by a 200 horse-power engine in 
regular work. He had made a trial on the 4th of March this 
year, and found that the consumption of his engines when 
using Nottingham slack was 2°031b. of coal per indicated 
horse-power pet hour ; with Derbyshire slack, 2°0551b.; and 
with best Weish coal, 1°491b.; and that with superheating 
he expected to reduce this amount of coal by another 10 per 
cent. or so. From private information, we understand the 
company expects to get down to 1}1b. of coal per indicated 
horse-power. He could generate power in his station at 
Wapping, where the load factor was only 39 per cent., for ,'5d., 
including coal and wages, if he could get slack at 6s. per ton. 
The peculiarity of this proposal for distributing Mond gas 
was that it differed from all other proposals for distributing 
power from a central station with which he was acquainted, 
inasmuch as it involved the consumption of a larger weight 
of fuel at the central station than’ would be required by the 
large manufacturer making the gas on his own premises, who, 
according to the promoters, would blow his producers with 
his exhaust steam, and so obtain 140,000 cubic feet of avail- 
able gas from every ton of coal. The central station, 


not having any waste steam, would have to expend, he 
estimated, 28,000ft. to raise this steam, 8000 for com- 
pressing the gas, and would probably lose 4000ft. by 
leakage, leaving only 100,000ft. of gas available for sale. 
He considered that the allowance for management expenses 
in the promoters’ estimate was insufficient, and thought that 
the rates and taxes alone would amount to at least £15,000 


per annum. Small consumers could make a gas suitable for 
power purposes on their own premises for less than 2d., and 
if the Mond Company got hold of customers who only 
bought their surplus gas from the company occasionally to 
meet a temporary heavy load, using their ordinary engines 
for their every-day work, the promoters would find they had 
got hold of a very unprofitable class of business. He con- 
sidered heir expectations of selling 84 millions of gas per 
day at 2d. was absurd. The general experience of companies 
who have distributed power from central stations was that 
the load factor did not exceed 33 per cent. Comparing the 
quantity of gas actually consumed by the 2480 gas engines in 
use in Birmingham with the amount of gas they were 
capable of taking if worked at full power, showed a load 
factor of only 25 per cent., and if the load factor of the 
Mond Company should fall to 33 per cent. it would reduce 
their profits by £140,000, and this he regarded as a very weak 
spot in the scheme, but admitted that his opinion was based 
on the use of gas for power only, and that if they could find 
customers for the gas in chemical works or for furnace pur- 
poses it would materially affect the question of the load 
factor, but the experience in America of distributing steam 
from central stations for power purposes had proved most 
disastrous, the condensation not being the real difficulty. 
Indeed, most schemes for the distribution of power could 
show an exceedingly good case on paper, but the high capi- 
tal account, due to a bad load factor, was generally the rock 
on which they split. 

Mr. C. W. Pinkney, the patentee of the engine manu- 
factured by Tangyes Limited, stated that 5000 gas engiues of his 
design were now at work, and that a gas having a calorific 
power of 150 B.T.U. was just as low in heating power as 
could be safely used in a gas engine; long mains to gas 
engines gave trouble, and it was considerably easier to work 
with Dowson gas than with Mond gas, as the former had a 
higher heating power. Using a Wilson producer so small 
as to burn only 200 Ib. of fuel per hour, he found it produced 
gas at 1d. per 1000 cubic feet, but that neither that 
nor the Mond was suitable for firing boilers, for drying 
foundry cores, or for flue welding, and that he had found all 
these purposes were better accomplished with solid fuel. 
He found it was quite possible to produce Dowson gas from 
anthracite, costing from 15s. to 21s. per ton, at from 14d. to 
2d. per 1000 cubic feet, the highest price being 2}d., when 
allowing 5 per cent. for interest and 5 per cent. for deprecia- 
tion, whereas the highest depreciation of gas producers he 
had ever experienced was only 2 per cent. He had started 
experiments with washed Wilson gas for driving gasengines two 
years ago, and had only abandoned them owing to severe illness, 
but was sure that the gas if washed could be used for that 
purpose. Questioned as to whether a firm in the Midlands 
using Dowson gas for annealing had not found it unsatis- 
factory, he stated that he thought the firm in question did 
not understand it. We may say that it is within our own 
knowledge that this gas is being used with perfect satis- 
faction for this purpose in the district. He could see no 
reason for supposing that Mond gas was more regular in its 
composition than other producer gases, but was aware that 
Dr. Mond claimed that it was so. The load was so constant 
at Messrs. Mond’s own works that they would not have the 
same difficulty as would be experienced by a company 
attempting to supply towns generally, where there were large 
variations in the demand, due to stoppage during meal hours 
and other like circumstances, and that with a varying 
demand he could not see how they could avoid varying the 
quality of the gas, as there was nothing to prevent this in 
Mond’s apparatus any more than in any other producer 

lant. 
. Mr. Henry Davey, who acted as consulting engineer to the 
Birmingham Corporation in connection with their pumping 
engines, stated that the Corporation engines were by no 
means of a modern type, some of them dating back to the 
period of the accession of her late Majesty. Taking one of 
the ordinary engines using slack at 6s. per ton, he found they 
could raise 500 gallons of water 100ft. at a cost for fuel of ,';d., 
but that at the hydraulic supply station belonging to the 
Birmingham Corporation, where gas engines were employed 
to do the pumping, the cost of fuel for the same work, taking 
gas at 2s. per 1000, worked out at 0°44d., or about four 
and a-half times as much as the cost of the steam power, 
and that the most modern steam engines would work at half 
the cost of the old Birmingham pumping engines. He was 
sure that a rich gas was better than Mond gas for purchasers 
using 5 or 6 horse-power engines. No doubt very small 
steam engines would have an efficiency as low as 5 per cent., 
and corresponding gas engines an efficiency of 15 per cent., 
whereas the larger gas engines would give an efficiency as 
high as 30 per cent. When using coal at 5s. 11d. per ton, 
he found that the cost of power, including upkeep, 
at the Birmingham pumping stations, worked out at 
0:157d. per horse- power, or, say, 80 horse -power for 
1s.; using Mond gas at 3d., and assuming 80 cubic 
feet were consumed per horse-power, the purchaser would 
obtain only 50 horse-power for 1s. The steam pumping 
engines at Birmingham were old and worn, and there would 
be no difficulty in getting 150 horse-power hours, or even 
more, with modern steam engines. He had found old 
Cornish engines, with steam at only 35 Ib. to 40 1b. pressure, 
using slack at 6s. per ton, had given as much as 120 horse- 
power for 1s., and at a recent trial at Liverpool, 160 horse- 
power had been obtained for this quantity of fuel. Although 
it might be economical to employ gas engines if they could 
use gas at 1d., it would not be so if the gas cost three or four 
times this price. Mr. Davey considered gas engines 
were not suitable for use in deep mine pumping, because 
the engimes ran at about 180 revolutions per minute, 
while the pumps were only required to make about eight 
strokes per minute, so that a large amount of objectionable 
intermediate mechanism had to be employed between the 
engine and the pump, which would absorb from 30 to 
50 per cent. of the power given out by the engine, and there- 
fore the arrangement could never be economical. He had 
acted as consulting engineer to the “lines Drainage Commis- 
sioners, and found from one of his note-books that the 
average cost of running their engines over a period of six 
years had come out at about £5 per annum per indicated 
horse-power for fuel only; or £9, including al] labour, repairs, 
and maintenance of the engines themselves, and he estimated 
the cost of Mond gas at 2d, per 1000ft. to do the same work 
would be about £11 per annum. Large direct-acting pump- 
ing engines gave an efficiency of 80 per cent., comparing the 
pump horse-power; with the indicated horse-power; but he 
was satisfied that 50. per cent. was the utmost which 
could be obtained when employing gas engines using the 
objectionable ‘intermediate mechanism. Referring to the 
hydraulic scheme propounded by Mr. Howl some years ago, 
he had reckoned on a consumption of 2°21b. of coal per 


indicated horse-power, or 4:41b. per pump _horse-powor 
actually exerted, which would be equal to 0°17d. per horse. 
power for fuel, or a total expenditure for every purpose of 
0°272d. per horse-power. He considered Sir Frederick 
Bramwell’s comparison of gas and steam engines was not 
a fair one, as Sir Frederick had taken the worst steam 
engines and the best gas engines. By employing such 
methods any case might be made out. 

Mr. W. H. Y. Webber, who is on the editorial staff of the 
Journal of Gas Lighting, and has had thirty years’ experi. 
ence of both producer and illuminating gas, considered that 
a constant supply under definite pressure was necessary for 
public safety, and that this constant pressure could only be 
obtained by the intervention of gasholders, which the pro. 
moters do not propose to employ. He considered that the 
true future of gas making lay in the supply of one gas suit- 
able for light, power, and heat, and that the invention of the 
Welsbach mantle had abolished the necessity for any 
standard of illuminating power. Since the introduction of 
this appliance there was no need for a second supply of 
cheaper gas, as one source of supply would serve all purposes, 
The Mond gas could not be used for welding boiler flues, or 
work of that description, owing to its low calorific power, and 
for such work a richer gas would have to be employed. Such 
a gas could be made by the ordinary gasworks and sold at 
prices which, heat for heat, would be little more costly than 
the Mond gas, and he expected gas making to develop in this 
direction in the future. At Manchester they had now no 
standard of illuminating power, but the Manchester 
Gasworks found it advisable to deliver the gas at 
about 18 to 19 candle - power, while on the Continent 
12 candle gas was not uncommon. At Magdeburg gas 
as low as 8$ candle - power was actually being sup. 
plied by the gas company, and gave satisfactory results 
with the incandescent mantles in use. Given such a gas, the 
cost of gas lighting would be only one-fourth that of elec- 
tricity. He quoted the experience of Mr. F. H. Sheldon as to 
distributing fuel gas in America. In an important paper 
read before the Western Gas Association of the United States, 
he said :—‘ In sixteen years, from Yonkers in 1880 to Bridge- 
port in 1896, twenty-seven trials have been made. Of these 
twenty-two have utterly collapsed, and of the other five, two 

Bridgeport and Rapid City—are trying to get out of the 
fuel gas business, and three—-Framingham, Cottage City, 
and Tacony—after six years’ operations each, now’ show less 
output or fewer customers than before, and never a dollar of 
earnings returned to stockholders from commercial fuel gas 
sales.” Given a sufficient day load, he thought ordinary gas- 
works would be able to supply at very much lower prices than 
those now commonly oaed, and might follow the example 
of the electric lighting companies, and charge for gas sup- 
plied during the hours of daylight only one-fourth the price 
of that used at night, he said that if the Bill passed the 
West Bromwich Corporation would be justified in reducing, 
and probably would reduce, their price for gas used for power 
or heat to about 1s. per 1000. He said that the Horseley 
Company, at Tipton, were supplying themselves with Dowson 
gas at an average cost of 0:20d. per brake horse-power deve- 
loped by their gas engines. We were recently informed by a 
partner in other works in the district that the cost of his 
power, obtained from Dowson gas, over a period of years, 
worked out at .d. for fuel and ,',d. for wages, interest, 
depreciation, and repairs per indicated horse-power, or {d, 
for all possible expenses. 

Professor Vivian H. Lewis, Professor of Chemistry at the 
Royal Naval College, Greenwich, considered that fuel gas was 
the fuel of the future, but he thought Mond gas was suitable 
only for use where generated, as it was too poor a gas to justify 
its transport over long distances, and considered that some 
form of producer gas, having about 270 to 300 B.T.U. per 
cubic foot, was most suitable for such a purpose. Siemens or 
other ordinary producer gases metall purposes for furnace work, 
and cost less than 1d. per 1000, while for driving gas engines 
Dowson gas was available, costing 2d. per 1000, made from an- 
thracite at £1 to £1 3s. per ton, and that 3d. would certainly 
cover the whole cost of manufacture. He felt sure that the 
Siemens steel worksin the district would never abandon their gas 
making plant in favour of Mond gas at nearly double the price. 
Gas puddling furnaces had been tried over and over again, but 
at almost all places had been abandoned in favour of the old- 
fashioned coal-fired furnaces. It was obvious blast furnaces 
would not take the gas,as they made a similar gas themselves 
in their ordinary process of manufacture, and always had 
some going to waste. Collieries would not take it, seeing 
they had any quantity of slack available on their own pre- 
mises, and gas firing had made practically no advance in 
brick or arg work, which still continued to use solid fuel. 
A point had been made by one of the witnesses that Mond 
gas, being more free from sulphur, would prevent the films 
and spots which form on glass, but this applied only to those 
glass works making lead glass. This witness differed consider- 
ably from Prof. Dewar, and stated that the presence of carbonic 
oxide in a gas flame reduced its flame temperature much more 
than would the presence of a similar amount of nitrogen. 
In cross-examination he admitted that the gas of the future, 
which he had in his mind, was of the type of water-gas, 
which contained 40 per cent. of CO, and was aware that the 
Parliamentary Committee appointed to consider the question 
had recommended that the CO in ordinary illuminating gas 
used for domestic purposes should not exceed half this amount. 
He anticipated that water-gas would be made and passed 
through the ordinary retorts during the distillation of the 
coal, and it would then take up a large amount of the bydro- 
carbons which were now lost. 

Mr. North, the manager of the Stourbridge Gasworks, 
said that to supply the fifty-two engines in his area required 
thirty-seven miles of mains, the total income obtainable from 
which, with gas at 2d., would not pay 2 per cent. on the cost 
of the mains ; but in cross-examination he did not seem to 
be able to maintain his position that this length of mains 
would be needed to supply the gas engines if there were 
no other consumers. This closed the evidence for the 
opposition. 


Ir is stated in an American paper that the Niagara 
Falls Power Company intends to proceed at once with the deve- 
lopment of the power of the Horseshoe Fall, the present plan 
being to obtain some 35,000 horse-power. Of this about one-third 
is required to operate an industrial establishment in the vicinity 
while another third is to be transmitted to Toronto. The remain- 
ing third will be held in reserve for the use of the company itself 
on the American side of the river, According to the present in: 
tention, the two power-houses of the company in Niagara Falls 
New York, and the new power-house on the Canadian side, wil 
be connected, 
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A NEW PISTON RING. 


- anying illustrations represent a.new form of 
recently been brought out by Dobson 
P 4 Co., of Belfast. The chief feature in connection with 
this piston is the employment of springs of special form, 
called by the inventors ‘‘ wave springs, to press the packing 
rings against the steam-tight ground face of the central 
flange of the piston. It is claimed for it that it is practically 
frictionless, noiseless, and steam-tight when in use, and that 
it is equally well adapted for use with high-pressure super- 
steam and for low pressures. It has been at work 
ome time in several places, and in one engineering 
works in Belfast it has had a trial of over a year, and the 
testimony of the users is that it has stood the test very well, 
has shown very little wear, and is steam-tight. The general 
construction of the piston is shown in Fig. 1, which is a half- 
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Fig. 1 


view partly in section. The diameter of the piston from 
which our illustration is made is 12in., and it is Tin. deep 
over all. It will be noticed that the two packing rings have 
channels turned in them which are jin. wide and ,',in. deep. 
It is in these channels that the wave springs are placed. 
These springs are simply circular pieces of steel bent into a 
wavy form and then tempered. The result is that they bear 
against the packing ring and the junk ring at a number 
of points, forcing the two apart in consequence of the 
springy nature of the steel. Thus the packing rings 
are kept tight up against the central flange. The 
packing rings are turned jin. larger than _ the 
diameter of the cylinder, and the wave springs are jin. 
wide and ;‘,in. thick. The height over the top of the 


Fig. .2 


waves when the springs are uncompressed is }3in., and when 
compressed the height is fin. The constant compression, 
therefore, is jin. The pitch of the waves of the springs is 
5in. When the packing rings are hard up against the cen- 
tral flange—that is to say, when the piston is in working 
order—there is a clearance of ,‘gin. between the packing rings 
and the junk rings—these dimensions all referring, of course, 
to a 12in. piston. 

Two alternative devices have been invented in connection 
with these wave springs with a view to making the packing 
tings adjust themselves to any irregularities in the piston 
walls. ‘These devices, which are shown in Figs. 2 and 3, 
are, it is said, only found necessary with steam pressures 
over, say, 150 Ib, on the square inch. In Fig. 2 it will be 
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seen that two studs are screwed through a thickened portion 
of the wave spring into the packing ring. Two further studs, 
also screwed into the packing ring, project up through 
oblong holes cut in the thickened portion of the wave 
spring. In Fig. 3 the device is only varied in that the wave 
spring has projections stamped upon it which fit, the one 
tightly, the other loosely, into recesses in the packing ring. 
Speaking generally, it is not advisable to have complications 
of this kind. Studs and projections are so likely to break, 
especially in a fast-reciprocating body like a piston. As far 
48 we can gather, however, the present form of piston has 
° far se well through the tests to which it has been 
jected, 


AMERICAN FIRMS AND INDIAN RAILWAY 
CONTRACTS. 


Tux following letters have passed between Lord George 
Hamilton and Sir Alfred Hickman, the first in reply to 
some questions put in the House of Commons on May 
28rd. Our comments on them are given in a leading 
article. 

Coates Castle, May 30th, 1901. 

Dear Sir Alfred,—I did not know that you intended upon the 
motion for the adjournment of the House of Commons on the 23rd 
inst. to refer to the execution of certain contracts placed by Indian 
railway companies with American firms. I was not present when 
you made your speech ; if I had been! should have made the reply 
I now send you in writing. 

You start with the assumption that these contracts “‘ are made on 
no business principles, are made without due regard to efficiency, 
public safety, or real economy.” These allegations are a serious 
indictment of the management of Indian railways ; and they carry 
with them the inference that the placing of the orders was not due 
to the ability of engineering firms in America to compete with 
English firms, but to the ignorance, carelessness, and partiality 
displayed by the railway directorate here. If your assumptions 
are correct the remedy is obvious—re-organise the management of 
Indian railways, and competition between English and American 
engineering firms for supply of railway material in India would 
cease. No practical engineer who has visited the American work- 
shops and inspected their methods of production and manufacture 
would for a moment endorse such a proposition. Their competi- 
tion is dangerous, because they are yearly improving their products 
both in quality and price. 

It has always been the practice of the boards of manage- 
ment of the Indian railways to give the preference in all 
their contracts to British manufacturers, and that policy has so 
prevailed that up to the date of the great recent engineering 
strike no order for a railway locomotive fad ever been given out- 
side Great Britain. Since then, owing to the British workshops 
being blocked with work, certain Indian railway boards found it 
necessary, as locomotives could not be obtained here, to place a 
few limited orders in America. 1 am ready to give all the avail- 
able reports concerning the working consumption of fuel and load- 
drawing power of these locomotives. The earlier reports were 
unfavourable, but when their working was better understood and 
alterations were made to suit the | fuel a marked improvement 
was noticed, so much so that one company wishes to obtain more 
engines of a similar construction. 

t American locomotives obtained a footing in India was due 
to the strike I have referred to; but if, as I hope, British loco- 
motives are for the future to regain their monopoly in that vast 
system of railways, the British engineers must profit by the hints 
and suggestions which these reports convey. In the case of the 
Gokteik Viaduct the Burma Railway Company had no option but 
to place the order for its construction with the Baldwin Company, 
Pennsylvania. There were no British firms who had anything like 
the same experience in this class of bridge construction ; the 
tender of the Baldwin Company was much less in price, and quicker 
in time than that of any of their competitors. 

Mr. Constable, a lateemployé of the Burma Railway Company, and 
who was engaged in superintending part of the work of this bridge, 
reported that the riveting was defective. A most searching 
inquiry and a has in consequence been made by the chief 
engineers of the Burma Railway Company, assisted by the 
Government inspector, and they in no way endorse Mr. 'onstable’s 
opinion, The Burma Railway Board, composed of most competent 
railway experts, are satisfied that the work upon the bridge is sound 
and reliable. Upon them rests the responsibility of seeing that 
the contract in question is properly executed, and | see no reason 
for interference. 

With one of your suggestions I entirely agree, viz., that no 
specification should be altered for the benefit or upon the sugges- 
tion of any one particular tenderer. If any change is made in the 
specification all who were originally invited to tender should be in- 
formed, and | will see that the principle is adhered to. 

If I seem to combat your contention, it is not because I do not 
heartily appreciate the object you have in view. We both wish to 
assist in maintaining the supremacy of the British engineer and 
workshops in India for the supply of all railway materials as against 
foreign contractors. 

You‘seem to think that orders have only gone abroad because 
those who gave them did not understand their business. I wish 
that it were so. The competition we have to face is founded on 
something much more formidable and substantial. Chemical re- 
search, concentration of capital, thorough technical education, 
improved industrial organisation, have made in recent years 
greater advance in America than here ; it is with the product of 
these combinations, and not with the assumed stupidity of Indian 
officials, that the British engineer has to contend. 

So far as | am concerned, I can undertake that the preference, 
unless the difference in price, quality, and delivery be very sub- 
stantial, will always be given to British tirms. 

May I not ask you, as a leading member of the great steel 
industry of this country, to co-operate with me by impressing 
upon your associates the necessity of so meeting the competition 
of the future as to ensure that, in price and time of delivery, the 
advantage shall be on the side of British production ‘ 

Believe me yours, &c., 
$d.)  Grorce HaMILton, 
Sir Alfred Hickman, M.P. 


To this, Sir Alfred Hickman, M.P., has addressed the 
following reply :— 


22, Kensington Palace-gardens, W., June 3rd, 1901. 

Dear Lord George Hamilton,—I am much obliged by your 
courteous reply to my speech and also for your promise that in 
future preference shall be a to English firms. 

I am absolutely certain that this is your wish and intention, but 
I hope you will excuse my saying that more confidence would 
felt in your subordinates’ carrying out that good intention if ms | 
had not induced you to assume every point against the Engli 
manufacturer without evidence, and quietly to ignore the con- 
clusive evidence of their own official reports. 

You say that ‘‘ The earlier (Burma) reports were unfavourable, 
but when their working was better understood and alterations were 
made to suit the local fuel a marked improvement was noticed.” 

Now, what are the facts / 

The report for the last half of 1899 says:—‘‘The twenty new 
engines received from the Baldwin Locomotive Wcrks on the whole 
are doing well. They gave much trouble at first. . . . In 
coal consumption they do not compare unfavourably with our 
English engines.” 

he next report, that for the first half of 1900, says :—‘‘ We have 
increased the height of the fuel fence on the tenders—of the 
Baldwin engines—to enable them to take sufficient fuel to last 
between wood-fuelling stations. . . . I have taken out the 
consumption of all fuels for the first five months on all services. 
This shows that the Baldwins burnt 35°5 per cent. more per train- 
mile and 23°5 per cent. more per vehicle-mile than the English. 
. « » Itis, therefore, evident that the remark made in the last 
report that the Baldwins did not compare unfavourably in coal 
consumption was rather premature.” 

This appears to be in direct conflict with your statement. 

The alteration appears to have been to raise the fuel fence 
to enable them to carry enough fuel to get from station to 
station. 

Next, as regards the publication of the reports. 

Permit me respectfully to remind you of what has taken place, 


First, I asked you to publish these reports, The reply was a 
refusal on the ground that they were confidential. 

Secondly, I pointed out that similar reports from the Egyptian 
Railways were published in the Board of Trade Journal. The 
answer then was that you would publish any reports that appeared 
likely to be useful, but that the particularly damaging report which 
I quoted was not at the India-office. 

ou now are good enough to say that you are ready to give all 
the available reports. 

Will you kindly ask the Burma Railway officials here why the 
damaging report which I have quoted is not ‘‘available/” It was 
sent to the London office the same as the others, and if not ‘‘ avail- 
able” why not 

The railway officials seem resolved to screen the Americans at 
all costs, 

You are good enough to say that you agree with me that it was 
improper to ask English makers of wheels and axles to quote for 
such a quality of material as no English railway requires, and then, 
without further communication with the English makers, to accept 
from an American firm such wheels as no Ragits railway would 
allow to run on their line. But what about the Government 
official who, it is not denied, did this! Is his practically supreme 
authority to be maintained ! 

You say that the competition we have to face is founded on 
superior chemical research, technical education, &c., but what 
evidence have you of this? 

If it were true, how do you account for the fact that the English 
maker is full of orders, while the American will undertake to 
deliver immediately at any price! Surely that is come evidence 
that the world outside Indian railway officials consider English 
engines and material better and in reality cheaper. 

e official locomotive engineer reports of the Burma Railway 
say :—‘‘ They—the engines—show early signs of wear and want of 
strength, and that cheapness in first cost is not true economy.” 

The chief engineer of the Egyptian Railway reports that the 
Belgian engines cost £45 each less than the English, but that they 
had cost in repairs, for material alone, besides labour, £382 per 
engine more than the English, and adds :—‘‘ It will be readily 
understood how short-sighted has been the policy of accepting the 
lowest offer.” 

The latest official report of the Assam railways, dated April 16th, 
1901, says that the Baldwin engines take 24 per cent. more coal 
and 25 per cent. more oil than the English engines. 

The excessive consumption of oil and fuel is, of course, the most 
conclusive proof of bad workmanship. 

Here you have official reports from three independent sources. 
The Burma and Assam show that on account of their enormous 
consumption of fuel the foreign engines would be dear at a gift, and 
the Egyptian report, which comes to nearly the same conclusion, on 
account of the excessive repairs. 

Yet you suggest we should go to America to learn how to make 
engines ! 

I deny the ‘‘chemical research,” but I will tell you one great 
advantage which the continental and American manufacturers 
have over ours. It is the system of what practically amounts to 
export bounties. 

At a meeting of the Wire Nail Syndicate held recently at 
Cologne the prices fixed were about 10s. per cwt. for the home 
trade and 7s. to 7s, 6d. f.o.b. Rotterdam for the English market. 

The official report of the German Wire Rod Syndicate shows that 
during the last half of 1900 they made a profit on the rods they 
sold at home of £2 12s. 6d. per ton, and a loss on those sold abroad 
of £2 4s, 6d., an indirect but effective bounty of over 30 per cent. 

The American engineer has a protected market, which enables 


.bim in the same way to make enormous profits at home, and even 


selling at a loss abroad, still to get a satisfactory return on his 
capital. I venture to assert with confidence that but for the 37 per 
cent. duty we should send more engines to America than they 
would send here. 

The — Government stands supinely by, and allows the 
sugar producers in our colony and the sugar refiners here to be 
ruined, and not only complacently contemplates other industries 
contending against bounties amounting to from 30 to 40 per cent., 
but allows our own orders to be given to our foreign competitors 
pen even securing as good value for our money as we could get 
at home. 

I must add a word about the Gokteik viaduct. Apart from 
Mr. Constable’s allegations, the inspecting engineer reported that 
for two months he had had little or no time to inspect rivets, and 
when he did examine ‘‘he found the riveting not so good as 
formerly.” This, it must be remembered, referred to the most 
important section of the bridge, a steel erection 320ft. high. It is 
not denied that the riveting was done by coolies wholly unaccus- 
tomed to the work, and, according to the statement of the chief 
a of the Irrawaddy Steamship Company, physically incap- 
able of doing it. 

Then Mr. Portman, agentleman I have not the pleasure of know- 
ing, writes to the Morning Post under date May 29th, ‘‘that the 
statements made by Sir Alfred Hickman have been common know- 
ledge in Burma for months past,” and he adds, ‘‘ I was informed by 
more than one — that one of the piers was ‘ out of the true,’ 
a had sunk slightly. It rattles a good deal, they say it won't 

t long.” 

Mr. Constable himself had no object to serve by reporting against 
the work, and has sacrificed his whole official position, and has to 
begin his professional career again, because he refused to pass 
what he conscientiously believed to be bad work, and yet you refuse 
to afford him an opportunity of proving his statements on the 
assurance of gentlemen who have proved their partiality to the 
American Bridge Building Company by showing them in advance 
the private estimates of the projected bridge over the Irrawaddy, 
and who by every shift and contrivance have endeavoured to stave 
off the publication of the reports of their own engineers. 

I am sure you will agree that while the question is one of vital 
importance, it would be impossible to thresh it out in the House of 
Commons or by newspaper discussion, and I, therefore, respectfully 
suggest the appointment of a small committee to thoroughly 
investigate the subject, and report upon it tothe House and t» the 
country. 

1] am convinced that you yourself desire fair play at least for the 
British manufacturer, and | confidently appeal for your powerful 
assistance to ensure it.—I am, yours faithfully, 

ALFRED HICKMAN, 
The Right Hon. Lord George Hamilton, M.P. 


MIDDLESBROUGH ELECTRICITY WORKS. 


WE are informed that the Middlesbrough Corporation has- 


accepted the following tenders in connection with the extensions 
to the municipal electricity works, subject to the sanction of the 
loan by the Local Government Board :— 


Section. Plant. Firm. | Amount. 


s 

A _Boiler-house plant: — One Holdsworth and Sons | 915 10 0 
80ft. by Sft. Gin. Lancashire 
boiler and accessories. | | 

Engine - house plant-—One| Witting Bros., Ltd. (8564 0 0 
300 kilowatt high-speed) | 
| 
| 


steam generator (Browett/ 
engine and Kolben dyna- 
mos and pipework). | 
C Condensing apparatus : — mpton and Co., Ltd.) 557 0 0 
Ejector condenser with) 
circulating pumps. | 
D Underground work ;—Cables, Briti-h Insulated Wire 737 19 2 
troughing, trenching, | Ltd. 
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14-TON OIL MOTOR WAGON 


THE LIVERPOOL MOTOR WAGON TRIALS. 


Our prediction last week that the third series of trials of 
heavy motor vebicles, promoted by the Liverpool Self- 
Propelled Traffic Association, would prove a greater 
success than its predecessors, has been amply justified. 
The tests commenced on Monday morning with hill 
climbing at Everton, when eleven vehicles put in an 
appearance. These were :—Two wagons propelled by 
internal combustion engines using petroleum spirit, and 
exhibited by Geo. I’. Milnes and Co., Limited, Balderton- 
street, Oxford-street, London; a wagon made by the 
Lancashire Steam Motor Company, Leyland, near Pres- 
ton ; two steam wagons built by the Thornycroft Steam 
Wagon Company, Limited, of Chiswick and Basingstoke ; 
a wagon built by T. Coulthard and Co., Limited, 
Preston ; a cart and wagon by Mann’s Patent Steam Cart 
and Wagon Company, Limited, Leeds ; a wagon by Simp- 
son and Bibby, of Cornbrook, Manchester; and two 
wagons built by C. and A. Musker, Limited, of The 
Brook, near Liverpool. With the exception of the first- 
named pair, all these are propelled by steam, and save in 
one instance, use coke or ie for fuel. Last week we | 
described the principal features of some of the wagons, 
and it would be noted that there is a striking similarity | 
in their general design. This week we give illustrations 
of the remaining vehicles, together with a plan and 
elevation of the 7-ton Thornycroft wagon—see page | 
594. 
The two hydrocarbon motor wagons illustrated above are | 
identically the same. Each vehicle is 17ft. long by 4ft. 9in. 
wide, and has a wheel base of llft. They were entered 
in the class for 1}-ton loads, with a maximum tare of 
two tons, and a speed of eight miles per hour. The frames | 
are made of channel steel of U section. The motor is 
a two-cylinder light hydrocarbon engine, built on the 
Daimler principle, with float feed governor, and water- | 
cooler of the marine condenser type. The normal | 
number of revolutions per minute is 750, accelerating up | 
to 1000, and the brake horse-power is ten. Lubrication | 
is effected by means of gravity oil feed cups, and water | 
circulation by a gear-driven rotary pump. The petrol is 
fed by pressure from a portion of the exhaust, ignition | 
being by the Simms-Bosch magneto-electric system. 
The transmission is effected by a single friction cone, and 
the power is transmitted from the main longitudinal 
shaft through the differential gear on the Cannstatt 
system, by means of two pinions engaging two internal | 
gear wheels fixed to the back road wheels. The speed- 
changing gear provides four speeds, viz., 14, 24, 4, and 6 
miles per hour. With this gear, the first and second 
and the third and fourth speeds are each controlled by 
one lever, by which means, as the two couples of speeds | 
are independent of each other when changing, neither 
couple affects the other set of gear wheels. The process | 
of changing speeds also automatically disengages the 
friction cone when either speed lever is actuated. The 
reverse speed is obtained by dropping into gear a special 
cog wheel, giving a speed of four miles per hour. The 
lever actuating the reversing gear also disengages the 
forward speed. Two circumferential brakes, worked by 
worm gear from the driver's seat by hand, act on the 
hind wheels. There is also a double-acting brake clutch 
on the first speed shaft, and a sprag on the back axle. 
Fig. 1 represents the steam wagon entered by Simpson 
and Bibby in the class of vehicles designed to carry a 
minimum load of five tons at a speed of five miles per 


| hour. 


| steering arm secured on the ends of the front axle. 
‘framework of the wagon is of Indian teak, plated with | 


GE). F. MILNES AND CO., LTD., LONDON, ENGINEERS 


This wagon is 17ft. long by 6ft. 6in. in extreme 
width, and the platform has an available area of 74°75 
square feet. The boiler and engines are of unusual 
design. 
the ** positive circulation" type, and in which the steam 


is generated and superheated under automatic control. | 


There are no internal joints exposed to fire gases, and it 


is claimed that any water may be used without the | 


necessity for cleaning out. The engines are situated at 
the rear of the vehicle, and are of the single-acting type, 


all the bearings being in constant thrust, and having | 
Each | 
engine has three cylinders, 4in. diameter by 4in. stroke, | 
and by means of gearing drives a countershaft, from which | 


automatic lubrication. They are fully enclosed. 


chain gearing transmits the power'to the driving wheels. 


The former is described by the makers as of | 


| length of the vehicle without any transverse joints, but 
cross-braced with teak and steel. The makers claim for 
| this construction great strength combined with flexibility. 
Figs. 2 and 3 represent two views of one of the 
novel steam wagons constructed by C. and A. Musker, 
Limited, Liverpool. It is 18ft. long by 6ft. 6in. extreme 
| width, the wheel base being 10ft. longitudinally, and 
5ft. Tin. between centres of tires. The vehicle is intended 
{to carry a minimum load of five tons, and the general 
| arrangement is such that the machinery is entirely 
insulated from the platform, the latter being supported by 
springs. The platform hasan available area of 106 square 
feet. In the design of this wagon the highest degree of 
automaticity has been aimed at. The boiler in this case 
is ofthe semi-tlash type, made of weldless steel tubing 


Fig. 1-SIMPSON AND 


| There are no slide valves, piston valves, or stuffing- | with only three joints. 
| boxes, the steam being admitted by plain lift valves, and | ment being such that the supply of air and water is 


there are no loose parts in the crank chamber. The 
= is of bronze and steel, machine cut, two ratios 
ing provided. The wheels are of military gun carriage 


4hin. wide, and the driving Wheels are 36in, diameter 


chain passes to a spring on either side of a U-sha i. 
e 


spring steel. There are four members, each Sin. dee 
by 2in. wide, running parallel to one another for the fu 


BiBBY STEAM WAGON 


It is coal or coke fired, the arrange- 


automatic and in proportion to the steam required. The 
| boiler, as will be seen, is fixed on the front of the vehicle 
| and has a heating surface of 70 square feet, the grate area 


| pattern, with phosphor bronze hubs lined with magnolia | is 2:5 square feet, and the working pressure 2501b. The 
_anti-friction metal. The spokes and felloes are of teak. | feed pump is driven from the engine shaft by spur gearing, 
|The steering wheels are 32in. diameter, with steel tires | and the amount of water delivered to the boiler is auto- 


| matically determined by a superheat regulator. The firing 


| with 6in. tires. Ball thrust collars are fitted throughout | is central, the fuel being introduced through a hopper on 
| to reduce end friction. The steering is effected by means | the top of the boiler, the fierceness of the fire being auto- 
| of a hand wheel and spindle, round the end of which a | matically regulated by a steam pressure governor acting 


upon a centrifugal fan, and so shutting off or putting on 
| the forced air blast, as more or less steam is required. 
The engine is horizontal reversing, with four single-acting 
5in. stroke, and entirely 


| cylinders, 4$in. diameter b 
oil-tight casing. It uses 


‘ enclosed in a dust-proof an 


we 
j 
} 
wig 
| 
| 
on 
| 
~ 
| 
‘ 
A 
‘ i 


June 7, 1901 


THE ENGINEER 


593 


uperheated steam, 
the mushroom type, 
allowing the driver, 
ngin 
The full speed 


sine is expec 
is fitted, the exhaust and 
i 


vassed up the chimney. The usual differential gear is 
fitted, with bevel wheels and pinions working in an oil 
bath, and the wagon is driven by either single or double 
gear, the ratios of gearing between the engine and driving 
axles being 12 to 1 and 26 tol. The driving wheels of 
the wagon are driven through the felloes by means of a 
wrought iron plate bolted on, and by toothed spur gear 
consisting of internal wheels, bolted to the plate and 


e with steam cut-off varying between } and } stroke. it came untested straight from the shops. 
revolutions are 500 per minute, and the | unladen tests the competitors were taken back to the 
ted to develop 25 brake horse-power. No | 
| vehicle being required to back into an improvised 


and is fitted with steam lift valves of | of those on the Mann vehicles, in which the rivet heads 
a special wedge type reversing gear | securing the tires projected slightly. It should be pointed 
with his reversing handle, to run the | out, in fairness to the maker of the Musker wagon, that 


After the 
docks, where manceuvring trials were carried out, each 


embayment about one and a-half times the length of the 
wagon. Not much importance should be attached to the 
results of the latter trials, for it was obvious that the 
performances depended more largely upon the individual 
skill of the drivers than on the steering arrangements. 
On Monday afternoon the vehicles were loaded up to 
their class mit, and returned to repeat the hill perform- 
ances previously gone through in the morning ; although 


Fig. 2—MUSKER 


gearing with the countershaft pinions. All the machinery 
is carried by a platform or frame made of teak, strengthened 
with wrought steel side plates, suspended at each corner 
to the axles, and fitted with spiral steel springs. 

On Monday the competing vehicles were marshalled in 
a yard adjoining George's Dock, and proceeded unladen to 
Everton Brow, where adhesion tests were made. As will 
be seen from the accompanying diagrams—(Figs. 4 and 
5)—the task set the competitors was much more severe 
than anything likely to be met with in ordinary use. 
Each vehicle had to start from the point marked A, at the 
foot of the first hill, and run over 106 yards of macadam, 


Fig. 3—FRONT VIEW OF MUSKER WAGON 


with a mean rise of 1 in 18:4, at the end of which it was 
timed, and on to a point about half-way up the set pave- 
ment of 1 in 9, where an official stop was made. After 
an interval of some seconds, the order “ start’ was given, 
and the time occupied in travelling the first three yards 
noted, The times were noted at B, C, D, E. Each 
vehicle then turned above E, and descended at a speed of 
about five miles an hour, the times being taken at E, D, 
C, B, two points on the 1 in 9 declivity, and at A. An 
emergency stop was called on the descent below B, the 
previous speed and the distance run before coming to 
rest was noted. The road surface was perfectly dry, and 
all the vehicles, with the exception of the Musker wagon, 
succeeded in accomplishing the allotted task. Only in 
one or two cases was there any perceptible slipping. The 
tires were all of smooth iron or steel, with the exception 


STEAM WAGON 


rain had fallen in the meantime and adversely affected 
the roads in the low-lying districts, the surface on the 
hills, if affected at all, was somewhat improved. The 
effect of the extra weight on the driving wheels was 
easily apparent on the adhesive qualities of the tires, all 
the vehicles—excepting the Musker wagon, which did not 
again compete—completing their tasks in a manner which 
left nothing to be desired. 

On Tuesday the runs commenced with a trip to Man- 
chester, and all the wagons which aa accom- 
plished the hill climbing started on a journey which 
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five tons, coke consumed 448 lb., water 250 gallons; 
Thornycroft Steam Wagon Company, minimum load four 
tons, coke 2241]b., and water 357 gallons; T. Coulthard 
and Co., Preston, minimum load four tons, coke 629]b., 
water 422 gallons; Mann’s Steam Cart and Wagon 
Company, minimum load four tons, coke 606 lb., water 
359 gallons; same firm, similar machine, coke 728 |b., 
water 258 gallons. These returns of fuel and water con- 
sumption are said to average less than has been found 
usual at previous similar trials, and in every respect 
the first day’s results are regarded as highly satisfactory. 

The competing vehicles were accompanied by a 
large number of light motor cars, of many types, 
which conveyed the interested spectators, including the 
judges, Messrs. E. R. Calthrop, M. Inst. C.E., 8. B. 
Cottrell, M. Inst. C.E., Professors Boverton Redwood, 
F.C.S., Hele-Shaw, F.R.S., Mr. H. H. West, M. Inst. 
C.E.; the hon. secretary, Mr. E. Shrapnell Smith, and 
experts from the War-office, the Board of Agriculture, 
the Local Government Board, the India-office, and the 
German War Department. On the road stops were made 
at Widnes, Warrington, and Irlam. Each of the com- 
peting vehicles carried, besides its full load of goods and 
attendants, observers appointed by the Liverpool Self- 
Propelled Traffic Association, whose duties comprised the 
recording of the consumption of fuel and water, the 
general behaviour, and the amount of repairs, if any, 
carried out. Much interest was evinced by the public all 
along the route, and the various corporations rendered 
all possible assistance to keep a clear road for the 
vehicles. On Wednesday the return journey was made 
vid Bolton, St. Helens, Leigh, Pennington, and Hay- 
dock, a distance of forty-two miles. Yesterday and 
to-day were set apart for a run from Liverpool to Black- 
burn and back—a trip more severe than those taken on 
the previous days. 

The following are the points which will be taken into 
consideration by the judges in making the awards :— 
I. Cost: Prime cost; economy of working, including 
attendants. II. Control: Stopping, starting, changing 
speed, steering and reversing. III. Working: Adhesion 
on greasy surfaces when light and when laden; noise, 
smell, visible vapour, dust, or other nuisance when 
travelling; number of mechanical operations requiring 
attention from the driver ; efficiency of brakes; time occu- 
pied in preparing the vehicle for service on the road; speed, 
within legal limits; ability to travel between the depots 
without taking or receiving supplies of fuel and water; abikit 
to travel between the depdts without stopping to effect 
repairs, adjust parts, apply lubricants, or for any other 
purpose or cause not provided for in the itinerary; free- 
dom from a breakdown of any nature. IV. Construction: 
Ratio of tare to weight of freight carried during the trials; 
percentage of total weight on driving wheels, when light 
and when laden; ratio ofavailable platform area to extreme 
moving area in any horizontal plane; efficiency of wheels ; 
nature and efficiency of gearing; strength of frame and 
working parts; quality of workmanship; efficiency of 
springs; freedom from complicated or over-refined parts ; 
facility with which repairs can be effected; capacity of 
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Scales for Sections .- 
Horizontal 100 Feet=/inch 
Vertical 30 » 


Reference 


Macadam shewn 
Boulders 

Ola style of Sets shewn Vacs 
Impervious Pavement 


Figs. 4 and 5—ROUTE AND GRADIENTS 


included some very bad road surfaces, if not severe 
gradients. The route taken was vid Widnes, Warrington, 
Hollinfare, and Eccles, a distance of over thirty-nine 
miles. The two Milnes lurries consumed 4} and 3} 
gallons of oil respectively on the journey. The Simpson 
and Bibby wagon met with a mishap, and did not com- 
lete the trip. The machine that carried the heaviest 
oad—a Thornycroft, laden with six tons of soap—had a 
mishap in the yard at Warrington Town Hall. Here a 
drain gave way and a wheel sank into a deep hole, from 
which it had to be raised by jacks. Apart from these 
two incidents, the run was free from accidents. The 
heavy machine just referred to consumed 505 gallons of 
water, but its total coke consumption was not ascertainable 
on Tuesday night. The returns for the other vehicles 


bunkers or oil tanks. V. Steam-propelled vehicles: 
Provision to secure invisible exhaust; ample supply of 
steam; action of feed pumps or injector, and ease of 
control of water level; consumption of fuel and water 
per mile; leakage of steam or water; arrangements for 
stoking. VI. Oil-propelled vehicles: Nature of variable 
speed arrangement, and smoothness with which changes 
of gear are effected ; carburettion; ignition; circulation 
of cooling water and quantity required ; consumption of 
oil per mile ; leakage of pipes or tanks. 

Comparing the vehicles with those which participated in 
the trials of 1898 and 1899, the observer could not fail to 
be struck with the very considerable improvements 
which have been made. It has been pointed out that the 
industry is in much the same relative position now as 


are :—Lancashire Steam Motor Company, Leyland, load | that of traction engine building twenty years ago, and to 
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THORNYCROFT STEAM WAGON CO., LIMITED, CHISWICK, ENGINEERS 


| 


“Tre 


a large extent the statement is perfectly true. Wheel 
troubles, perhaps the worst difficulty that the makers 
have to contend with, have been largely overcome. As 


far as we could observe, no serious trouble under this | 


head has been met with this week. A very different 
state of affairs existed in 1898, when one or two wagons 
had scarcely a wheel left to come home upon. The 
hammering action produced by rolling over Lancashire 
cobble roads may be considered one which will try the 
best materials. 

The cost of the pneumatic tire for heavy loads appears 
to prohibit its use entirely. No other means of giving 
resilience to the tire seems to have been yet attempted. 
It is a problem which will have to be solved. With 
regard to steering, the Ackermann system, or modifica- 
tions thereof, seems to give the best results, and is 
generally adopted. In the Thornycroft vehicles a hint 


Fig. 6—MANN’S NEW MOTOR WAGON WHEEL 


has been taken from traction engine practice in pivoting 
the front axle so as to allow the wheels to pass over 
unevenness in the roads easily. Opinion is still divided 
with respect to means of transmission. Three of the 
wagons used chain-driving, while the others drove their 
rear wheels by means of toothed gears. The same 
remark applies to steam generators. Four types of 
boiler are in use—the locomotive type, the water-tube, 
fire-tube, and the “‘flash”’ boiler. In the last-named 
category the Musker boiler figured for the first time in 
these trials. This boiler is one of which much is expected 
in steam-raising capacity. Unforsunately, as mentioned 
above, the Musker wagons had not been tested before 
taking part in the trials, and had to be withdrawn, owing 
to some unforeseen defect. 

One of the features of the trials was the remarkable 
success which attended the operations of the wagons 
propelled by oil engines. Although not competing in 


the heavier classes, the performances of the two vehicles | 
of this type left nothing to be desired. Their general 
design was pleasing, and their working, particularly on 
the gradient tests, compared favourably with their steam 
rivals. Of course, the elaborate system of gearing and 
clutches still exists. On this page—Fig. 6--are given 
= of the new wheel which was described last 
week, 


INSTITUTION OF ELECTRICAL ENGINEERS. 


VISIT TO GERMANY. 

THE following arrangements have been provisionally made for 
the Institution visit to Germany, and it is hoped that no important 
alteration in the programme will now be necessary. The party 
will be divided into three sections :—Group A, visiting Berlin only ; 
Group B, visiting Berlin and Dresden; and Group C, visiting 
Berlin, Dresden, Niiremberg, Frankfurt-a-Main, &c. The whole 
party will leave London on the evening of Saturday, June 22nd, 
and will travel by the Harwich aa Bak of Holland route to 
Hanover, where they will be received on the Sunday afternoon. 
The members of the party are invited to visit the works of Messrs. 


Kérting, and, on their return thence, to a dinner given by the town 
of Hanover on the same evening. The programme for the three 
groups subsequently to this is briefly as follows :— 


PROVISIONAL PROGRAMME, | 


Fur Group A.—Monday, June Journey from | 
Hanover to Berlin. Afternoon: Visit to central electricity stations | 
and to a converter station in Berlin. Evening: Reception and | 
supper offered to the Institution by the Allgemeine Elektricitiits | 
Gesellschaft and Messrs, Siemens and Halske. _Ladies invited. 

Tuesday, June 25th.—Morning: Visit to Messrs, Siemens and | 
Halske’s works in Charlottenburg, and to the electrical museum of | 
this firm. Afternoon: Visit to the new elevated electric railway in | 
Berlin. Evening: No special arrangement provided, but those | 
members and ladies who may wish to take supper in the open air, 
in company with a Committee of German electrical engineers, will 
find some tables reserved at a restaurant to be announced in the 
final programme. 

Wednesday, June 26th.—Morning: Visit to the cable works of 
the Allgemeine Elektricitiits Gesellschaft and to the tunnel under 
the river Spree. Afternoon: Visit to the Berlin works of the same 
company. Evening: Dinner given to the Institution by Messrs, 
Siemens and Halske and the Allgemeine Elektvicitiits Gesellschaft. 
Ladies invited. 

Thursday, June 27th.—Morning : Either (a) visit to the electrical 
railway to the Wannsee and to the experimental high-speed 
electric railway; or (i), alternatively, the Telephone Exchange. 
The official visit to Berlin ends at this point, but in the afternoon 
members of Group A are invited to visit the tool works of Messrs, 
Ludwig Loewe, and the works of the Union Elektricitiits Gesell- | 
schaft in Berlin, Alternatively to this, a visit may be paid to the | 
Technical High School, where Professor Dr. Slaby ee kindly 
promised to meet such members as may signify beforehand their | 
wish to see the college. 

On the morning of Friday, June 28th, such of the members as 
are able to stay so long are invited to visit the tool works of the 
Niles Tool Company in Berlin. 

Visits for ladies.—Arrangements have been made by the 
German Committee for the ladies of the party to visit Potsdam on 
a 1 une 25th, and places of interest in Berlin on Wednesday, 

une 

For Group B,—Up to midday, Thursday, June 27th, the ’ 


' the Palmengarten. 


be the same as for Group A. Thursday, June 
Journey from Berlin to en. Members of 


arrangements will 
27th.—Afternoon : 
Groups B and C, wishing to do so can, in common with those of 
| Group A, alternately—if so specified in the original application - 
| visit the works of Messrs. Ludwig Loewe and of the Union E. G., 
or the Technical High School on the Thursday afternoon, and can 
proceed to Dresden on the Friday morning, arriving there in time 


for the visits to works in the afternoon of that day. Evening: 


| Reception of the German Electro-Technical Society and of the 


Institution in the Gewerbehaus. Ladies invited. 

Friday, June 28th.—Morning: Meeting of the German Electro- 
Technical Society—reading of papers, &c. Afternoon: Visit to 
the light and power stations of the town, and to the State Heat- 
Transmission Plant and Electricity Works, Evening: Dinner in 
the Vereinshaus. Ladies invited. 

Saturday, June 29th.—Morning: Meeting of the German Electro- 
Technical Society. Afternoon: Visits to the electricity works of 
the Dresden railway station, the electrically-driven repairing shops 
of the railway, Messrs. Kummers’ Works, or the Saxon Accumu- 
lator Works. Evening: Outdoor reception. Ladies invited. 

On Sunday, June 30th, the members of the German Society will 
visit ‘‘Saxon Switzerland,” and any members of the Institution 

rty who desire to do so can obtain tickets for the excursion. 

e@ price of tickets will be announced in the detailed pro- 
gramme. 

Visits for ladies.—In Berlin: As under Group A. In Dresden: 
On the Friday they will visit the ‘‘Griines Gewilbe,” and make 
a tour of the city ; and on Saturday they will visit the Meissen 


| Porcelain Works, the Cathedral, and Albrechtsburg. 


Fur Group C.—Up to June 27th, as for 
Group A. From then to Sunday, June 30th, as for Group B. 
Monday, July 1st.—Morning and afternoon: Journey, Dresden to 
Niiremberg. Evening: Free. 

Tuesday, July 2nd.—Visit to the works of Messrs. Shuckert and 
Co. Evening: Entertai t—outd if the ther permit— 
offered by the Elektr. Akt. Gesellschaft, vorm. Shuckert and Co. 
Ladies invited. 

Wednesday, July 3rd.—Morning: Journey from Niiremberg to 
Frankfurt. Afternoon: Visit to the works of Messrs, Lahmeyer. 
Evening : Entertainment by the local Electro-Technical Society in 
Ladies invited. 

Thursday, July 4th.—Morning: Either (a) visit to Frankfurt 
Central Station and to single-phase motor installations in Frank- 
furt ; or (b) visit to Central Station at Wiesbaden. Afternoon and 
evening—for those who signify their wish to join the party— 
Visit to Homburg Central Station and electric tramway to Saal- 
burg. 

Friday, July 5th.—Either (2) whole-day journey, in part by 
steamer down the Rhine—as time permits—and in part by train, to 
Cologne; or (b) morning: Journey by railway to Cologne ; and 
afternoon: Visit to the Elberfeld-Barmen Mono-rail Electric 
Railway. The final arrangements for the latter visit are not yet 
completed, but it is hoped that they may be satisfactorily made. 
In either case the members will be in time to return vi@ the Hook 


| of Holland and Harwich to England, arriving in London on the 


morning of Saturday, July 6th. 

Facilities will kindly be given by Messrs, Lahmeyer for any 
members who signify in advance their wish to do so, to visit an 
electrical mine pumping plant near Essen, or an electrically- 
operated canal lock, near Dortmund, ea voule from Cologne to 
London, Extra travelling tickets, to be obtained localiy, will be 
required for these visits, Members who wish to visit either 
of these places must stay in Cologne on the night of Friday, 
July 5th. 

Visits for ladies. —At Niiremberg on the Tuesday, and at Frank- 
fort on the Thursday, arrangements will be made by Messrs. 
Shuckert and Messrs. Lahmeyer respectively, to show the ladies 
of the party some of the points of special interest in the town. 
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RAILWAY MATTERS, 


sod of the Welshpool and Llanfair light rail- 


Tue first Viscount Clive performed the 


way has been cut at Welshpool, 
ceremony. 
We understand that Mr. John Mathieson, the new 
eral manager of the Midland, will take up the duties of the 


position on July 1st. 

Tux extension of the electric tramway at Ramsgate 
from the harbour along the West Cliff to Ellington Park has just 
been opened for traffic. 

CoNSIDERABLE progress is being made with the con- 
struction of the section of the Nottingham Corporation tramways 
from Nottingham to Basfold and Bulwell, 


NoTWITHSTANDING the recent increase in the price of 
steel rails in America, railroads are still buying ona large scale, and 
in some cases offering premiums to encourage delivery. 


An electric railroad systern is about to be constructed 
by the Burmah Electric Work Syndicate, Limited, in Mandalay. 
4 is proposed to start operations by building twenty miles of 
track, to be extended later on to forty miles. 


Tux City and South London Railway Company carried 
38,000 ngers on Whit Monday, about 15,000 booking to the 
Oval, Stockwell, and Clapham Ccmmon, the remainder travelling 
to London Bridge, the Bank, and Moorgate-street. 

Tue Wolverhampton Corporation has commenced 
the work of laying down its new scheme of electric tramways 
for the borough. ‘The first section of the line to be dealt with wiil 
run from the Dog and Gun Inn, Tettenhall, to Queen-square, vd 
Newhampton-road. 

Iv a surface-contact system which is under trial by the 
Helios Elektricitiits A. G., two studs are placed side by side at 
intervals, and six of these pairs of studs are connected toa circular 
box by the side of the track. This box contains the solenoids 
which make and break connection as the car moves over the studs. 


Tue total number of passengers carried by the Swedish 
State Railways, as well as by private lines during the year 1900, is 
estimated at 30,0L0,000. Of this number 11,000,000 were carried 
by the State Railways, The total weight of goods conveyed during 
1900 was about 21,000,000 of tons, against 19,000,000 tons during 
1899, 

WE read in an American contemporary that on Satur- 
day and Sunday, the 15th and 16th of March, the New York 
Central, on its 400 miles of main line, handled 40,000 loaded cars. 
Allowing 50 cars for a train, this would make 800 trains. Suppos- 
ing that each car was 32ft. long, which is a fair average, the 
aggregate would make a train 242 miles long. 


A SwepisH State railway engineer, Herr Magnell, has 
been commissioned by the Paraguay authorities to construct a 
combined locomutive steamer for the traffic between Altos and 
Pagua, This amphibious vessel will be nearly twice as large as the 
Svanen—Swan—-which at one time maintained the tratlic by land 
and sea between the Viskau and the Baltic in Central Sweden. 


Tur Tennessee Coal, Iron, and Railroad Company has 
secured a contract to deliver 150,000 tons of Alabama coal! to the 
Mexican Central Railroad, The coal will be shipped to Pensacola 
by rail, and thence to Tampico by boat. This is the largest con- 
tract ever secured for shipment of coal to Mexico from Alabama, 
and it was secured in competition with Pennsylvania coal producers. 


Tue total length of the Swedish State Railways open for 
traffic during the year 1909 was 3849 kiloms., against 3685 
kiloms, at the end of 1899. The highest number of labourers 
employed at one time by the Swedish State Railways during the 
year 1900 was 7200, A total length of 355 kiloms, was added to 
the lines owned by the private companies, against 484 kiloms. in 
1899, 


Tur South-Eastern and Chatham Railway Company’s 
new station at Tattenham Corner, Epsom Downs, covers a large 
area of ground. There are six platforms, varying in length from 
550ft. to 700ft. In the sidings there is accommodation for at least 
twenty-four long trains, and arrangements have been made by 
which all of these can be started one after another very quickly, and 
with no confusion, 


Tue Blackpool Corporation has completed a double 
line of tramways round Marton, and the officia] inspection has been 
made by Major Druitt, from the Board of Trade, After inspecting 
the interior of and exterior of one of the cars, of which there are 
fifteen, each of which will accommodate sixty-seven passengers, the 
inspector, accompanied by the Mayor and several Corporation 
officials, went over the route. 


A consuLar report from Bilbao states that a new rail- 
way is about to be constructed from Madrid to Burgos and thence 
to Bercedo, whence a short line will run to a point on the Bilbao- 
Santander line and thus place Madrid by a more direct line in 
communication with Bilbao. As this will make Bilbao the nearest 
port of the capital, it is hoped that the new line when constructed 
will secure the greatest part of the Madrid trade, 


Tue piercing of the Simplon Tunnel continues to make 
satisfactory progress, and May 31st, 1904, has already been pro- 
visionally fixed upon as the date of the opening of this new inter- 
national connection. There is, however, perhaps some reason to 
fear that the connecting line on the Italian side may not be com- 
pleted by then, and in a position to deal properly with the traffic 
which will undoubtedly be attracted by this new route. 


Tue question of establishing electric traction on the 
Metropolitan railways was discussed at a special meeting convened 
at the Westminster Palace Hotel yesterday, A resolution was 
submitted empowering the company to provide for the conversion 
and adaptation of the line for being worked by electric traction, 
and sanctioning an agreement between the company and the 
Metropolitan District Electric Traction Company, Limited. 


On Sunday last trains were run for the first time over 
the widened viaduct between Charing-cross as far as Borough 
Market. The widenings between St. John’s and Orpington have 
made good progress. This improvement includes the reconstruc- 
tion of the stations at Hither Green, Grove Park, Chislehurst, and 
Orpington, together with the erection of an intermediate station 
awn Grove Park and Chislehurst, to be known as E!mstead- 
jane, 


_At a special meeting of the West Highland Railway 
Company held recently a resolution was adopted approving of a 
Bill of the North British Railway, which, amongst other things, 
contains powers for the extension of time for the sale and otherwise 
of lands in connection with the West Highland Railway Company 
and the Mallaig Extension, and also for the extension of time for 
bind conatenetion of the Loch Fyne Railway and for other pur- 


Tue Central Argentine and the Buenos Ayres and 
Rosario Railway companies have recently added to their already 
extensive lines, the former by the purchase of the Western Railway 
of Santa Fé and the latter by the purchase of the Great Southern 
of Santa Fé and Cordoba, representing an addition of 125 and 82 
miles respectively. Both these railways are making further 
extensions, thereby opening up new and fertile country, suitable 
for agricultural and pastoral purposes, 


NOTES AND MEMORANDA. 


THE manufacture of calcium carbide in Sweden is 
greatly increasing. 


Tron windmills, imported mostly from the United 
States, are used in thousands in Argentina to pump water for 
domestic as well as commercial purposes. 


Tue first seetion—between Durban and Mauritius—of 
the Cape-Australian cable has been successfully laid. The sections 
between Mauritius and Perth are expected to leave the Thames 
a in August, and the laying to be completed before the end of 

ictober, 


THE mineral resources of Venezuela are by no means 
confined to gold, Asphalt, sulphur, copper, asbestos, petroleum, 
coal and iron are found, On the Orinoco River, about seventy-five 
miles from its mouth, is situated a remarkably rich deposit of 
valuable iron ore. 


Ir is interesting to note that at the Karpalund sugar 
refinery in Sweden peat is exclusively used as fuel instead of coal ; 
it is not put into the furnaces direct, but first converted into gas in 
generators. Altogether, peat is being extensively experimented 
with in that country as a substitute for coal. 


Excessive rust deposits in the pipes of the Attle- 
borough, Mass., waterworks have been caused by the large quanti- 
ties of carbonic acid gas and oxygen in the water. These attack 
lead or wrought iron pipe, even when galvanised, although tin- 
lined, cement-lined, or cast iron pipes are unaffected. 


Demanp for kerosene oil continues to grow in Japan, 
the consumption during the year under review showing an increase 
of 169,066 cases American, compared with the previous year. On 
the other hand, Russian and other descriptions combined show a 
falling off of 32,083 cases, thus giving a net gain of 126,983 cases 
of imported oil. 


A test of the telegraphone was recently made over a 
telephone circuit between Boston and New York, and it is said 
that the result was entirely satisfactory. ‘Ihe instrument was 
spoken into at the Boston end and the conversation was recorded 
by the telegraphone at the New York end, and subsequently repro- 
duced with great distinctness, 


Tue importation of sulphate of copper into Corfu, 
commenced in 1897, is steadily increasing, as it is so far the only 
remedy against the “‘ peronospera.” In consequence of its expen- 
siveness, however, it is not used as freely as it should be, and 
owing to this reason, and to the inclemency of the weather, all the 
grapes were destroyed last year. 


Tue effect of low temperature upon the resilience of 
metals has been investigated by Professor W. K, Hatt, of Purdue 
University. The result shows in general that the effect of low 
temperature is to elevate the elastic limit of steel, and therefore 
to increase the elastic resilience. On the other hand, the effect of 
low temperature is to decrease the ultimate resilience. 


Tue Albert Medal of the Society of Arts has been 
awarded by the Council this year to his Majesty the King, who 
has graciously consented to accept it. The grounds of the award 
are principally the services the King has rendered to the Society, 
and through it to the arts, manufactures, and commerce of the 
country, by occupying the position of president for thirty-eight 
years, 

A cooLinG tower made of brush and twigs is in operation 
at the power-house of the Los Angeles-Pacific Railroad at Sherman, 
Cal. The cooler consists of a timber framework 60ft. long, 12ft. 
wide, and 13ft. high, filled up with brush and twigs, and it cools the 
condensing water for a 300 horse-power compound Ball engine and 
a 460 horse-power compound engine of the same make, working on 
a railway load. 


THE experiments with a view to the breaking up and 
dispersion of hail clouds by cannonading them have been largely 
carried on in Piedmont, Lombardy, and Venetia. An_inter- 
national congress on the subject was held last November at Padua. 
Numerous reports from the district where the system is being 
tried are nearly all of them favourable. The system seems to be 
specially adapted to hilly districts, 

A NEw iron ore field, which is said to be of considerable 
importance, is to be opened in Hungary. It is the eastern portion 
of that country on the frontier between Transylvania and the 
Banat. Its extent is not fully determined, but explorations have, 
it is said, indicated the existence of large deposits of ore of good 
quality. It is of interest, as being, we believe, the only iron ore 
field in Central Enrope as yet untouched. 


From a series of tests recently carried out in America 
in connection with electrically-propelled vehicles, it was concluded 
that twenty-two miles on one charge at an average speed of 8°5 
miles per hour in crowded streets, with a inaximum consumption 
of 115 watt-hours per ton mile with an average battery efficiency 
of 70 per cent., may be obtained if the running voltage is not 
allowed to drop below 1°75 volts per cell. 


Tue imports of petroleum into the Canary Islands, 
during 1900 amounted to 40,000 cases—1520 tons—thus exceeding 
the quantity imported in 1899 by 8000 cases. About 15 per cent. 
of the total quantity is consumed in the island, and the remainder 
is shipped to the West Coast and the South-West Coast of Africa, 
Owing to the more general use of the electric light, the consumption 
of petroleum in these islands is becoming less each year. 


Tue largest working mining plant in Sweden is that of 
the Griingesberg iron mines, in the south-west, where last year 
650,000 tons of ore was raised. The owning company has bought 
up an extensive electrically-driven turbine plant belonging to the 
Griingesberg Ironworks, and the entire power of one of the falls in 
the district has during the year been transmitted electrically to 
the mines, resulting in the displacement of nearly 300 miners. 


Exports of manganese from the province of Huelva, 
in Spain, which in 1899 amounted to no less than 148,419 tons, or 
nearly 25 per cent. of the world’s consumption, went back in 1900 
to 129,916 tons, or a reduction of 18,503 tons. Of these 
129,916 tons, 1213 tons only were shipped to the United King- 
dom, 2221 tons to France, and the remaining 126,482 tons to 
Antwerp. Fully three-fourths of this quantity may be classed as 
poor ore, averaging 31 to 32 per cent. manganese metal, and 28 to 
30 per cent, silica. 

A synpicaTé is being formed in Stockholm for the 
cutting of a canal through the island Vermdon, in the archipelago 
off that city, whereby the sea voyage to the capital would be 
greatly shortened and facilitated of approach. The canal, as 
approved by the authorities, would have a depth of 3m. and a 
width at the bottom of 6°8 m., with a minimum radius curve of 
300 m. The cost is estimated at over £20,000. As the canal 
would cross a high road, there is to be a rolling bridge here of 
iron with stone parapets, 


During this month experiments with wireless 
telegraphy are to be made for the first time on vessels in the Nor- 
wegian navy. The cruisers Eidsvold and Frithjof are to be 
equipped with wireless apparatus for use during the summer 
manceuvres, The Administration of the Danish State Telegraphs 
have for some time past been engaged in wireless experiments, but 
with only partial success, More recently, however, after some 
success with Dr. Schlepper’s system, the experiments have been 
resumed; and it has been decided to establish marine stations at 
several points where subaqueous cables are difficult to lay. 


MISCELLANEA. 


Tue launch of the new Italian battleship Reina 
Margherita, in the presence of King Victor Emmanuel, took place 
successfully on Thursday, 30th ult. 


Grounp has been acquired near Airdrie for the erection 
of large nut, bolt, and rivet works, They are intended to render 
the Clyde firms independent of the Scotch combination which was 
formed a year ago, 


Tue “ Zuid America Lijn, Amsterdam,” is the name of 
a new monthly line of steamers from Amsterdam and Dunkirk to 
the River Plate. The tirst steamer of this line left Dunkirk at the 
end of March, 1901. 


At a general monthly meeting of the members of the 
Royal Institution, held on Monday last, Sir James Crichton- 
Browne, treasurer and vice-president, in the chair, Mr. Henry J. 
Wood and Mr, John T. Middlemore, M.P., were elected mernbers. 


A sTRIKE of gold ore is reported in Cochise County, 
Arizona, in the foot-hills about one mile from Gleeson and twenty 
miles from Tombstone. The gold is reported to occur in a tale 
formation showing high values, but no definite particulars are 
given. 


Tue progress of electrical work in Australia is steady if 
not rapid, the tendency being to re-model existing plants on up-to- 
date lines. In Melbourne, Richmond, Bendigo, and other large 
cities, the old two-wire 110-volt plants are being replaced by large 
three-wire 440-volt systems. 


In spite of its enormous size the cathedral of Notre 
Dame, in Paris, has hitherto been simply lighted by wax candles, <s 
Ras it was thought, would damage the walls and valuable paintings. 

ow, we understand that it is about to be electrically lit. The cost 
of installing the electric light is estimated at £18,000. 


THE Board of Trade have decided to grant a Provisional 
Order to the Urban District Council of Goole for the supply of 
electricity in the district. The maximum price which the District 
Council nay charge consumers is fixed by the order at lls. 8d. per 
quarter for any amount up to 20 units, and for each unit over 20 
units an additional 7d. 


Tue electrical equipment of the cars of the Manhattan 
Elevated Railroad is to comprise 1600 car motors of 100 horse- 
power each, with the necessary controllers and accessories. There 
will be 800 motor cars, each car carrying two motors ; there will 
be six cars to a train, four of which wili be motor cars and the 
other two unequipped. 


Lorp Roserery is having an electric lighting installa- 
tion put down at Barnbougle (Castle, N.B. The generating plant 
consists of a Parker dynamo—giving 100 amperes at 160 volts— 
driven by a 20 brake horse-power Hornsby-Akroyd oil engine. 
We understand there are also sixty Tudor cells. The number of 
lights will be about two hundred. 


A Times telegram from Wellington states that a pro- 
posal has been di d by repr tatives of New Zealand and 
the Australian Federated States as to the laying of a New Zzaland- 
Australia State cable. A 1d. a word rate between the two coun- 
tries issuggested. It is said that the pro 1 is being officially 
submitted to the Federal Government by New Zealand. 


Ir is in contemplation to start a line of canal boats, 
driven by electricity, between Toledo and Cincinnati, Ohio. It is 
stated that the time of the trip between these two cities will be 
reduced to one-third of the present time, and that warehouses will 
be established along the line and extensive business carried on. 
The company will be known as the Miami and Erie Canal Trans- 
portation Company. 

Tue Ambleside District Council has given notice of 
intention to transfer their electric lighting Provisional Order to the 
Windermere and District Electricity Supply Company, Limited, 
for forty-two years, reserving the right to purchase at fifteen years 
on payment of an additional 33 per cent. interest on the value of 
the undertaking, or at any subsequent quinquennial period at a 
proportionately less interest. 


Imports of coal into Pernambuco for the past two years 
have been 66,303 tons, of the valne of £130,948, in 1899, and 
73,911 tons, valued at £151,270, in 1900. With the rise in price 
last year, experiments have been made in the importation of 
American coal to the extent of 4000 tons, costing £6500, with, it 
is said, satisfactory results, But with the exception of one or two 
small shipments of Lancashire and Newcastle coal, the balance is 
all imported from South Wales. 


THE trade in metals in Yokohama during the year 1900 
was eminently unsatisfactory, and the condition prevailing at the 
close formed a strong contrast to the hopeful tone which pervaded 
the market at the end of the previous season. In point of quan- 
tity and value, however, imports were considerably in excess of 
1899, with the exception of pig iron and wire nails, Both are pro- 
duced locally, although the output of nails has been temporarily 
suspended, owing to the destruction by fire of the Yasuda Factory 
in*November last. 


A tarGE establishment in New York has during the 

t three years had several electric vans made for it. The latest 
sed is a truck which is 14ft. long, weighs 6000 1b., is fitted with 
forty-four cells having 160 ampére hours capacity, and is propelled 
by two 2 horse-power Westinghouse motors, This truck makes a 
six-mile journey twice a day, and is capable of running twenty to 
thirty miles on one charge; it is designed to run at a speed of 
seven to eight miles an hour, and to carry four persons in addition 
to a load of two tons. 


A prosect for making a ship canal between the Caspian 
and Black Seas has recently been under consideration by the 
Russian Hydrotechnical Congress. The scheme has been revived 
because the industrial centre of the Russian empire is shifting 
southward. The railways have not been able to keep pace with 
the growing industry in coal, iron, and naphtha. The plan under 
consideration is to cut a canal 150ft. wide and 22ft. deep from 
Astrachan, at the mouth of the Volga, on the western shore of the 
Caspian Sea, to Rostiv Roads, on the Azoff. 


Cueap and good telephones are plentiful in Sweden 
itself, and as an instance of Swedish enterprise abroad, it may be 
mentioned that a concession has been granted by the Russian 
authorities to a Swedish company for the construction of telephone 
lines in Moscow and Warsaw. The rights to extend over a period 
of eighteen years. In order to carry out the undertaking, the 
Swedish company has associated itself with other Swedish and 
some Danish capitalists. It is estimated that subscribers will have 
to pay about £7 10s. in Warsaw and £8 7s. in Moscow. 


A e@reat hue and cry was made in America last year 
over the prospects of an export trade in American coal, says the 
Engineering News. It is true that if the abnormally high prices 
of last year were to be permanent, it would be ible to export 
American coal to some ports—those in the Mediterranean, for 
example—at a small profit. Now that prices have returned to 
their ordinary plane, however, the cost of transatlantic carriage is 
an effectual barrier to the sending of our coal to Europe. * The time 
may come when British and European coal deposits approach more 
nearly to the day of their final exhaustion, and costs of mining 
increase, that large quantities of American coal will go across the 
Atlantic ; but present commercial conditions give no hint of such 
a time, says our American contemporary. 
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bourne, Adelaide, and Brisbane. 
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Sunscription Nuws Co., Chicago. 
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Hicu Sreep.—Yes, a steel of a similar class is being made in this 
——- There is no icular difficulty about its manufacture, but 
doubt is still exp as to the advantage of employing it. 

F. 8. (Lincoln).—(1) We would oe that you should write to the 
Secretary of the Institution of Civil Engineers, 25, Great George-street, 
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very locomotive of which you ask for information. 

R. M. L. (Sunderland).—If your son decides to become a civil e: eer, 

our course will be to find an office which will be willing to e him 
‘or several years, so that he may gain experience. If decides to 
complete his training as a mechanical engineer, three years’ practical 
shop work is advisable. If, after that, he has the time to spare, a 
couple of years at a good technical college are strongly to be recom- 
mended. Then a year or two, if ible, in the drawing-office. Put 
him into whiehever branch, civil or mechanical, you can command 
most influence in. 
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Pressure by Means of Waste Heat,” by Mr. C. Scott-Snell, of London ; 

“High and Low-p Gas I d t Lighting,” by Mr. William 
Sugg, of London. 
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INDIAN GOVERNMENT CONTRACTS, 


Tue Gokteik Viaduct spans a valley or gorge some 
2260ft. wide in Burma, and is the possession of the Burma 
Railway Company. The erection of it was commenced 
in January, 1900, and was completed in last October. 
It has been brought to public notice by a speech of 
Sir Alfred Hickman’s in the House of Commons on 
May 23rd, and a written reply to it which we print in 
another column. The construction of this viaduct was 
entrusted to an American firm under conditions which 
led Sir Alfred Hickman to imply, according to Lord 
George Hamilton, that partiality had been shown by 
the advisers of the Burmese railways. This is firmly 
denied by Lord George Hamilton. He states that it 
has always been the practice of the management of 
the Indian Railways to give the preference in all their 
contracts to British manufacture. If in this case they 
placed a contract elsewhere it was because they had 
“no — but to place the order for its construction 
with the BaldwinCompany. There were no British firms 
who had anything like the same experience in this class 
of bridge construction; the tender of the Baldwin 
Company was much less in price and quicker in time than 
any of their competitors.’’ There is, by the way, a 
strange error in this statement. The Baldwin Company 
does not build bridges. The contract was given to the 
Pennsylvania Company. The error has doubtless arisen 
from the fact of the locomotives for the Indian railways 
also entering the discussion. ; 

Lord George Hamilton also throws back the aspersion 
made by Mr. Constable, lately in the employment of 
the Burma Railway Company, that the construction 
was in certain respects defective. The Burma Railway 
board is satisfied, and with it the responsibility rests. 
The matter is thus officially concluded, but Lord George 
Hamilton ends his letter with a request that Sir Alfred 
Hickman will co-operate with him in impressing on 
engineers the necessity of so meeting the competition of 
the future as to ensure that in price and time of delivery 
the advantage shall be on the side of British production. 

Devoted as we are to the cause and prosperity of British 
industry, it were nevertheless churlish and unreasonable 
to refuse to give honour to our rivals where such honour 
is justly due. We may regret as profoundly as Sir Alfred 
Hickman that an order given by a British State authority 
should be awarded to a foreign country, but we are, at 
the same time, ready to admit that the experience of 
the American firm was more likely to fit them for the 
execution of such a piece of work as that in question 
than that of any British company. Do not let us be mis- 
understood. We do not say that there are not several 
firms in this country who could have undertaken the 
work and carried it to perfection. We believe that 
British engineers are as well able to face unknown diffi- 
culties, and to meet emergencies with expedients as ably 
as any engineers in the world. What we do say, however, 
is that they have not had the same opportunities for 
gathering experience in this class of work as the 
Americans, and that therefore some justification existed 
for placing the contract with the Pennsylvania Company. 
That the work has been well carried out we see little 
reason to doubt. It is in the greatest degree im- 
probable that the favoured company should risk a high 
reputation by negligence in the fulfilment of a contract 
of such importance. But at the same time the evidence 
of its critics should receive fair attention. Lord George 
Hamilton, in his letter, dismisses somewhat summarily, 
it appears to us, Mr. Constable’s statement that the 


riveting was defective. He tells us that a searching 
inquiry and inspection had been made by the chief 
engineers of the Burma Railways, asssisted by the 
Government inspector, and that they did not endorse 
Mr. Constable’s opinion. Sir Alfred Hickman is not 
satisfied with this treatment of an important issue. He 
adduces further evidence to support Mr. Constable, and 


uotes from the inspecting engineer’s report an admission © 


at for two months he had had little or no time to 
inspect rivets, and that when he did so he had found the 
riveting not so good as formerly. In conclusion 
he suggests the appointment of a small committee 
thoroughly to investigate the subject, and report upon it to 
the House and to the country. This would appear to be 
a very proper course to adopt, and we earnestly trust 
that, Lord George Hamilton will see his way to adopt 
this suggestion. 

There would be nothing further to say about the matter 
if it rested here. But there is far more at the back than 
on the face of the question. Apparently it was a foregone 
conclusion that America would get the order before ever 
tenders were requested. We do not think we are mis- 
construing the intention of Lord George Hamilton’s reply 
on this point in making this statement. Nevertheless 
the conclusion of the letter asking Sir Alfred Hickman’s 
assistance in increasing the capacity of English firms to 
produce quickly and cheaply, implies that it was on 
account of defects in these respects that the order was 
placed in the United States. The advice which this request 
embodies is thoroughly sound, but in the particular case of 
Indian engineering it will be met with the obvious reply 
that encouragement must come in the first place from the 
Government. It is the old story again of Great George- 
street. The initiative has been knocked out of those 
who have served Great George-street by the obstinate 
insistence on trivial points. Cheapness of production 
and rapidity are not to be attained whilst aggravating re- 
strictions hem in the constructor. Moreover, the charge 
has been made—and of the truth of it bridge builders and 
locomotive makers of this country are fully convinced— 
that American engineers are allowed to work under much 
easier conditions and with a far freer hand than British 
engineers. Lord George Hamilton gives us an assurance 
which apparently bears upon this, and would be welcome 
indeed if it could only be effective. ‘‘ With one of your 
suggestions,” he writes, “‘I entirely agree, viz., that no 
specification should be altered for the benefit or upon the 
suggestion of any one particular tenderer. If any change 
is made in the specification, all who were originall 
invited to tender should be informed, and I will see that 
the principle is adhered to.” There is a crumb of 
comfort in that assurance. But more is needed from 
the Government if the cheaper production and more 
rapid delivery which they demand are to be secured. 
In the first place, let them encourage initiative 
by entrusting design and execution to competent 
engineers without encompassing them in dwarfing 
and tantalising restrictions. Let them formulate their 
specifications so as to secure a satisfactory result, and 
leave it to the engineers and contractors to attain that 
end in the way which seems best to them. If Lord 
George Hamilton could assure the British engineer that 
this principle also should be adhered to, we are convinced 
that he would soon find unmistakeable signs of growth in 
experience, and a marked change in rapidity and price. 
He would, at any rate, have touched one factor which 
would tend to restore the balance between England and 
America. That the builders of the Gokteik Viaduct were 
not hampered by unnecessary difficulties is evident from 
the following passage in the Engineering Record, ap- 
parently written or inspired by someone connected with 
the work: ‘A very liberal spirit,” he writes, “ was 
manifested in this—official—supervision of designs and 
work which were both conformable in general to 
American practice, although some special features, intro- 
duced in accordance with English methods, are excep- 
tional here.” Is the same leniency shown to British 
design and workmanship ? 

The question of locomotives for Indian railways is 
another matter which this debate has raised. It is one 
on which we spoke our minds strongly some months ago. 
Sir Alfred Hickman, in his reply to Lord George Hamilton, 
has produced from the official reports of the Burma 
Railway Company a severe indictment of the American 
locomotives. It is not easy to see what reply to it can 
be forthcoming. But here again, as in the matter of the 
Gokteik Viaduct, the responsibility is to be laid in Great 
George-street. There is absolutely no question of the 
capability of the British engines to do the work demanded 
of them. There is no reason for doubting that in the 
long run they are a more economical and better invest- 
ment than American locomotives. Price and power are 
therefore beside the question. The element of time 
alone remains. It is here alone that the advantage rests 
with the American makers. But could not the exercise 
of a little foresight at the India-office diminish consider- 
ably the value of this advantage? Surely it must have 
been known years ago that the Gokteik Viaduct would be 
required; surely a little examination of statistics would 
reveal the probability of locomotives being needed at a 
certain time. Political emergency may at times be a 
reasonable excuse, but it is a plea which may be easily 
stretched beyond legitimate limits. In conclusion, we 
wish again to support Sir Alfred Hickman in his demands 
for the publication of the official reports, and the appoint- 
ment of a committee to investigate the whole question 
of Indian Government contracts. We do this under the 
assured conviction that a full inquiry can have only one 
result, the vindication of the British engineer. 


GAS AND STEAM AS A MOTIVE POWER. 


On another page will be found our concluding article 
summarising the evidence given before the Committee 
appointed to inquire into the Mond gas scheme. 

he conclusions we have formed on the evidence given 
before the Committee are that the profit obtainable by 
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the recovery of sulphate of ammonia in the Mond process 
enables gas to be produced by the Mond producer more 
cheaply than by any other gas producer, namely, at 0°35 
of a penny per thousand feet, exclusive of capital charges, 
which is about one-half the cost of producer gases made 
in other apparatus. The cost of the plant, however, being 
about ten times as great as that of the common producer, 
absorbs a considerable portion of this profit, and if the 

rice of sulphate should fall as rapidly in the future as it 
fe done in the past, the process would then show no 
economical advantage over other processes for making 
gas suitable for use in furnaces. This probably accounts 
for the fact that, though in use for more than twenty years, 
the process has not up to the present been taken up by 
the open-hearth steel makers, although the sulphur in 
the coal is largely removed by Dr. Mond’s washing pro- 
cess. Moreover, when made in sufficiently large quan- 
tities, Mond gas is cheaper to make than any other gas 
which can be used for driving gas engines, because the sul- 
phate obtained more than pays for the cost of the washing 
which is necessary to remove the tarry matters from any 
gas made from bituminous coal before the gas is fit for 
use in the gas engine. It is to avoid the necessity for 
more than a very slight washing that Mr. Dowson uses 
coke or anthracite costing two or three times the price of 
common slack, thus increasing the cost of his gas 
to twice the price of ordinary producer gas, which when 
unwashed cannot be used in gas engines. As to the 
cheapness of the gas where generated, there seems to be 
no dispute. 

The distinctive feature of the present scheme, however, 
is the generation in large central stations of a gas of a 
low calorific power, suitable for power and heating only 
—the evidence showing that there is no likelihood of adapt- 
ing a gas with so low a flame temperature to lighting pur- 
poses—and its distribution over considerable areas. To 
enable them to do this, the promoters have to apply to 
Parliament for powers to break up the public roads so as 
tolay theirmains. Dr. Siemens attempted unsuccessfully 
to obtain a Bill giving similar powers for distributing 
producer gas in the same district in the year 1863. 
The promoters in the present instance were able 
to show that although the bulk of their gas is four 
or four and a-half times greater than that of illu- 
minating gas which would provide the same amount of 
heat, they had yet good reasons for supposing they could 
distribute their gas more cheaply than is now done by the 
ordinary gas undertakings. In the first place the pressure 
they propose to employ will enable six times the speed of 
flow to be obtained through the mains. The delivery of 
gas through the present gas company’s mains is at its 
maximum for only three or four hours out of the twenty- 
four, the delivery during the remainder of the day being 
much less—Mr. Hunt appeared to consider only about one- 
fourth, whereas the promoters expect to obtain a maxi- 
mum flow of their gas during at least twelve hours out of 
the twenty-four ; such a rapid and continuous flow, if obtain- 
able, would, of course, reduce the cost of the mains as 
compared with those of existing gas companies. 

The important question, however, and that upon 
which the evidence of the promoters seems to us to be 
least satisfactory, is as to the extent of the possible 
demand for their gas. It is most improbable that Mond 
gas will be used for furnace work when ordinary producer 
gas can be made for half the price it is proposed to charge. 
If gas puddling has been unsuccessful in the district, 
when « hot gas was employed, it cannot be expected to 
succeed with a cold gas of low radiating power at double 
the price. Repeated attempts have been made in the 
Black Country to use gas for puddling, but the attempts 
have never met with any measure of success. Messrs. 
Nettlefold’s ironworks near Wellington, and Messrs. 
Firmstone’s works at Kinver, both adjacent to the area 
proposed to be supplied by the company, were fitted with 
the best forms of Siemens puddling furnaces, and yet they 
both have been dismantled, while various works in the 
district which have tried gas puddling have abandoned it, 
although, as stated by Professor Lewis in his evidence, it 
has been used with success on the Continent, where the 
conditions prevailing differ from those in the Black Country. 
In Staffordshire labour is dear and fuel is cheap, and in 
those parts of the Continent where gas puddling is em- 
peo fuel is dear and labour is cheap. There are 
difficulties, it is understood, too, in modifying the character 
of the flame and rendering it oxidising or deoxidising at 
will, as is required in carrying out the process. 

It would seem that the company must depend for the 
1000 customers, each using 25 millions of feet per annum, 
which it needs on those trades which will employ gas 
engines. The company is prohibited from supplying anyone 
taking less than 1,000,000ft. per annum, and, according 
to Sir Frederick Bramwell, it does not wish to supply 
anyone taking less than 4,000,000, which is equal to a 
consumption of a 24 horse-power engine running 
during ordinary working hours by day only; and it was 
admitted that the large consumers can make their own 
gas more cheaply than the company can supply it to them. 
How many of the 4625 firms enumerated by Mr. How] will 
come under the classification of possible or desirable 
customers we cannot say; but evidence showed that 
of the 2480 gas engines at work in Birmingham, and the 
surrounding districts which Birmingham supplied with 
gas, only nine were large enough to come under Sir 
Frederick Bramwell’s description of desirable customers, 
the average size being 5 to 6 horse-power. In Hands- 
worth there were forty gas engines, all of small size; 
in Stourbridge fifty-two, only three being sufficiently large 
consumers to take the minimum amount fixed in the Bill; 
and in Wolverhampton, of 217 engines, the largest was of 
35 horse-power; in Walsall there are 184 engines, of 
which nine are over 24 horge-power, and in Willenhall we 
are informed there are ninety-one engines generating 
altogether 585 horse-power. 

_ Having regard to the low price at which the Welsbach 
mantles are now obtainable in Germany, the gas companies 
‘seem to expect parliamentary permission in the near future 
to reduce the illuminating power of their gas. Some of the 


gas companies have already been permitted to reduce their 
legal standard of candle-power. Should they succeed in 
obtaining permission to make a sufficient reduction, there 
seems reason for believing that the ordinary gasworks could 
supply a gas which would afford a given amount of heat as 
cheaply as it can be obtained from Mond gas at 3d. per thou- 
sand, and if there should prove to be a sufficient demand to 
afford a fair day load, they could reduce their price still 
further. One thing has been made perfectly clear by the 
local evidence given, namely, that there will be consider- 
able difficulty in finding room in the streets for the 30in. 
mains which the Mond Company proposes to lay. Many 
roads now carry two lines of tramway, an ordinary sewer, 
storm-water sewer, gas pipes, water pipes, electric light, 
telegraph and telephone cables, which with the branches 
from them leading into the side streets, and the space 
taken up by the road gullies, occupy all the available 
room. 

If ever the dream indulged in by our advanced scientists 
of supplying, in the form of gas, the enormous quantity 
of fuel needed for domestic purposes in our large towns 
should be carried out, the mains needed will differ 
entirely from any of which we have at the present any 
experience. To supplya large city with all the fuelit needs 
for domestic purposes the supply main would exceed in 
diameter the tube of the Central London Railway, and to 
avoid disturbing existing property, would probably need to 
be laid as deep below the surface. The general drift of 
opinion is opposed to the transmission of power in any 
other way than by electricity. Dr. Mond’s scheme is mag- 
nificent, it is scientific ; but, so far as the available evidence 
goes, it does not appear to be commercially satisfactory. 
Everything depends on the price of sulphate of ammonia, 
and the more successful in one way this scheme turns out, 
the more likely is Dr. Mond to spoil the market by aug- 
menting the supply of this material. So much has been 
said, and said truthfully, about the high efficiency of gas 
engines working with Dowson and other gas of low 
illuminating power, that the world is forgetting.that the 
steam engine is still for various reasons the cheapest 
power developer in the true commercial sense in exist- 
ence. The inquiry into the Mond scheme will have 
served an excellent purpose if it emphasises this fact. 


MUNICIPAL ELECTRIC LIGHTING, 


Ir is becoming a matter of doubt whether muni- 
cipal electric lighting as practised in London is being 
conducted according to a well defined policy and on a 
sound financial basis. The eagerness manifested in the 
endeavour to show profits as an apparent proof of satis- 
factory municipal working has, it is to be feared, been 
allowed to dominate the minds of electric lighting 
committees of the old Vestries to the exclusion of better 
commercial principles, and this method of trading has 
been accepted as a welcome legacy by the committees 
of the new Borough Councils in London. Except for the 
purpose of demonstrating that the electric lighting 
business can be carried on by metropolitan local authorities 
at a profit, there is no reason why any municipal under- 
taking of the kind should earn more revenue than is 
necessary to meet current expenditure, the repayment of 
principal and interest on loans, and to allow of suitable 
provision being made for the depreciation of machinery 
and plant. It follows, therefore, that if some such systern 
as this is adopted, and a low scale of prices arranged 
accordingly, only the customers of the electric lighting 
undertaking will derive the benefit accruing from the 
introduction of favourable charges for the attraction of 
business. If, however, it be considered desirable to pursue 
the policy of arranging prices on a basis which, after 
providing for expenditure, repayment of loans and interest, 
and depreciation of machinery, would produce a respec- 
table profit, it is, of course, possible to utilise the surplus 
to form the nucleus of a reserve fund and as a con- 
tribution in aid of the rates. The sum transferred in this 
manner to the relief of the rates thus becomes apportioned 
over the whole of the borough; but however large the 
total may have been in any particular case up to the 
present time, it works out to so small a fraction that it 
would puzzle any individual ratepayer to assert that he 
has personally experienced any financial benefit from this 
method of assisting the rates. In fact, the London rates 
are constantly increasing, although it would be unfair to 

lace upon any electric lighting undertaking the responsi- 

ility for the augmentation in the demands on the part of the 
Borough Council for the payment of high rates. If it be 
correct to argue that the ratepayers individually do not 
receive financial advantages from such contributions— 
and no doubts seem to exist on this point up to the 
present moment—it would appear to be preferable to 
adopt the former method of introducing low prices for 
supply in order to induce a large accession of new 
customers and at the same time considerably improve the 
public lighting of the streets. 

There is, however, a desire on the part of some of the 
metropolitan local authorities to make haste too quickly 
in the direction of profit producing, and this has led to the 
establishment by the old Vestries of a lax system of finance, 
which it is believed the London Government Act, 1899, 
will check, and reform to some extent at least, because 
the annual accounts of the Borough Councils will be sub- 
ject to audit by a Locul Government Board official. In 
this connexion reference may be made to the question of 
loans for extensions of mains and steam and electrical 
machinery, and which require the official sanction of the 
London County Council. About a year ago Islington was 
in difficulties extending over many months, in consequence 
of its inability to obtain the permission of the County 
Council to borrow £60,000 because the central authority 
required detailed and somewhat unnecessary information 
concerning the different items of expenditure included in 
the proposed loan. At that time, and also previously, 
St. Pancras was proud of having overcome any obstacles 
in this respect in an exceedingly simple manner. It was 
only necessary to borrow the money first and expend it, 
and then to seek the sanction of the Londen County 


Council to the loanas required under the Act. Shoreditch 
which was in a similar dilemma as Islington, followed the 
example of St. Pancras, and borrowed over £40,000 fron 
its bankers without waiting for the authority of the County 
Council to raise aloan for the purpose. After some 
months the scruples of the central body were surmounted 
and Islington and Shoreditch obtained their loans, the 
latter then repaying the advances made by its bankers 
The turn of St. Pancras has, however, arrived, and 
for nearly a year it has been awaiting a loan of £70,000 
from the County Council in order to meet the overdrafts 
from its bankers to that extent. The inquisitorial attitude 
of the London County Council in respect of these electric 
lighting loans tends to retard progress, but there is now no 
reason why, under a Government audit in the future, 
the policy of requiring unnecessary particulars of ex. 
penditure should be continued by the County Council, 
especially when it is remembered that the Local Govern. 
ment Board places no such difficulties in the way of pro. 
vincial municipal bodies in regard to similar loans. The 
quibbling of the London County Council on the question 
of expenditure proposed and carefully worked out by the 
competent engineers in the service of the metropolitan 
Borough Councils is becoming an absurdity, and the sooner 
the latter approach the Local Government Board, as they 
are now empowered to do so under the Act of 1899, the better 
it will be. There is no necessity for this constant friction, 
and the County Council has only itself to blame when it 
finds the Borough Councils retaliating by opposing or 
refusing to co-operate in any schemes promoted by the 
former. As to the effect of obtaining advances from 
bankers, it should be mentioned that this means the pay. 
ment of a high rate of interest for temporary acommodation, 
Thus, for instance, instead of borrowing on mortgage at 
34 ed cent. to any extent, the Borough Councils have 
had to pay at least one per cent. more, and when these 
temporary loans extend over a period of nearly a year, the 
difference between the rate of interest actually paid, and 
that which would be paid on loans raised under official 
sanction, amounts to a not inconsiderable sum, and con- 
stitutes a charge upon the electric lighting undertaking 
which should not be made, and would not be made were 
it not for the obstructive tactics of the County Council in 
regard to the progress of municipal electric lighting under- 
takings. It may be urged that the Vestries ought not to 
have incurred such liabilities, but there are times when 
it is inadvisable in the public interest for long delays to 
occur in the execution of extension works. 

Another point to which reference may be made is 
the desire to combine the cultivation of a large 
custom with the endeavour to show as large a profit 
as possible. Unfortunately this leads to the sacri- 
fice of an important principle which may cause con- 
siderable trouble in the future, namely, that of pro- 
viding for the depreciation of machinery and plant. The 
electric lighting committees in London seem to be under 
the impression that if they keep in repair and maintain 
the station buildings, boilers, engines,.and dynamos, they 
have done all that is necessary. This may lead toa rude 
awakening at no distant date. It is all very well to defer 
the day of reckoning because loans are sanctioned for a 
period of forty-two years, but all replacements and 
renewals during that period will have to be provided out 
of a sinking fund or from maintenance account. This 
question has received too little, if indeed any, attention 
in connection with the metropolitan electric lighting 
undertakings conducted by the local authorities, and a 
thorough examination of their accounts would probably 
show that if the subject of depreciation received the 
consideration which it deserves, the profits would entirely 
disappear, although that would be no discredit to the 
undertakings which have not of necessity to work for a 
profit but for the benefit of the districts concerned. 
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In the report of the Superintendent of Public Works of 
the State of New York the State engineer has prepared a plan for 
dealing with the traffic on the State canals. The proposal provides 
for barges 150ft. long by 25ft. wide and 10ft. i Se worked by 
electricity and to travel in fleets, going from Albany to Buffalo in 
less than three days, The cost is estimated at about £11,000,000. 
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ESS TELEGRAPHY BETWEEN BORKUM 
THE BORKUM RIFF LIGHTSHIP. 


‘i s telegraphy installation between Borkum and 
oe Riff Lights ip, which was put to work on May 
bo 1900, transmitted upwards of 655 telegrams up to 
reanber 31st last —a total of 8040 words. The service has 
from the beginning given satisfactory results on the whole. 
Although the installation is almost _exclusively employed 
between the two posts mentioned, it is interesting to note 
that appreciable results have been obtained with the steamer 
Kaiser Wilhelm der Grosse. The steamer succeeded in 
exchanging messages with the lightship with perfect ease at 
a distance of 74 kiloms., and even at a distance of 98 kiloms. 
codes were received from the steamer with perfect accuracy. 
During summer the working of the installation suffered little 
from disturbances resulting from lightning. The most pro- 
Jonged disturbances were during autumn and winter, and 
were caused by damages to the masts and yards of the light- 
ship on which the receivers were fixed. Besides, the installa- 
tion is erected on the bridge subject to the oxodising action 
of the sea air. On the new lightship which is shortly to be 
constructed it is proposed to place the apparatus below the 
bridge. In this way the instruments, while being in a more 
stable position, will be less under the influence of the sea air. 
Not the least interesting point connected with these instal- 
jations is the fact that they are worked, not by professional 
telegraphists, but by the ordinary lightship crew. 


BELLEVILLE BOILER TOOL. 


A macHine used in the construction of Belleville 
boilers, and made by Fielding and Platt, Limited, of 
Gloucester, is illustrated by the accompanying engraving. 
It is a staving press of 100-tons power, and is used for tubes 
up to 5in, diameter. It is employed for upsetting the ends 
of the tubes to permit of their being screwed. The vertical 
ram exerts the requisite pressure on the gripping tools, 
whilst the horizontal ram advances and upsets the end of the 
tube into the dies. A long bed carries the necessary support- 
ing rests and an adjustable abutment piece, against which 
the opposite end of the tube rests. Tubes up to 14ft. long 


only number thirteen hands, to arrange so that work may 
go on. 

An out-of-employment fund is being advocated in the 
Monmouthshire district by the Federation officials to assist 
workmen who were idle where no dispute existed, but 
where, as at the Universal Colliery, men were thrown out of 
employment. 

At Summerlee Kirkwood Colliery, Coatbridge, about 200 
men have been locked out in consequence of a safety-lamp 
dispute. Some of the men, it appears, struck work rather 
than use the Glenny safety lamp. The men’s union there- 
upon then threatened to bring all the men out unless those 
working with the safety lamp had more wages. The result 
was the colliery was closed. 

The dispute at Merthyr amongst the painters is for so small 
an amount as to constitute a record. It is for one farthing 
per hour. 

At Ynysyfeio Colliery there is a wage dispute as to payment 
for working the 6ft. seam. At Hendrewen Colliery a dispute 

as to payment for rippings threatens to be followed by 


STAVING PRESS FOR BOILER TUBES 


can be operated upon, and, of course, it is unnecessary to say 

that it is suitable for others besides those for Belleville 

boilers. It can also be used for opening out tubes up to 

12in. diameter. A larger size of machine, very similar in 

a, of 150-tons power, has been supplied to Tubes, 
imited, 


LABOUR TROUBLES. 


Tur Scottish coalowners have asked their men to accept a 
reduction of 1s. per day. It has accordingly been arranged 
to abide by the award of Lord James, who is to sit as neutral 
chairman at a meeting of the Conciliation Board in Glasgow. 
Over 60,000 men are affected. The evidence to be tendered 
is to show whether 1s., or a smaller amount, is justified. 

At the Miners’ International Conference held in London, 
one of the most important subjects deliberated upon was 
that of a “general strike.” This was submitted by a 
French representative in these terms: ‘‘ What would be the 
attitude of the miners of the world in case one nation declared 
for a strike?” Mr. Cotte, France, introducing the subject, 
said “it was almost certain that a general strike of miners 
would break out in France in the course of a few months— 
rey in November—and he wanted to know what would 

the attitude of England and Belgium. Would they join in 
the strike, or be able to prevent an increase of the exportation 
of coal during the strike? As far as France was concerned, 
the miners there would be willing to strike in sympathy with 
England should the colliers here decide to strike on account 
of the coal tax.” A heated discussion followed, the represen- 
tative of Scotland pointing out a number of instances in 
which miners had failed to get what they wanted after strik- 
ing. In only one case out of six great strikes did the men 
achieve their object. He would not support a strike on a 
large scale in Scotland until arbitration had been given a 
fair trial. The representatives of Yorkshire wished their 
foreign friends to know that these were not the opinions of 
trade unionists in this country. The strike of 1893 did not 
fail. It would have been finished ten weeks sooner if Scot- 
land and Wales, Northumberland, and Durham had not 
flooded the country markets. After various expressions of 
opinion, the burden of which was given by the representative 
of Wales, who deprecated the Conference pledging itself to 
an international strike, it was decided to defer the question 
to the International Committee. 

At the Werfa Colliery a satisfactory arrangement has been 
about. 
tthe Garth, Merthyr Colliery, Maesteg, notices affectin 
The Penrhyn Quarries are to be thrown open on the 11th, 
and as a crisis is feared a large body of police is expected to 
be on the spot. 
wart Upper Forest and Worcester tin-plate works have 
- n stopped. On Monday the management issued a notice 

- such a step was imperative on account of the “ charge 
_— demanding an advance of nearly 25 per cent. 

ese works employ 2000 hands, and disburse about £8000 
monthly. Great efforts are being made to get the men, who 


notices, and at Tydraw and Ynyshir, important Rhondda 
collieries, on account of the employment of non-union men. 

The stoppage at Upper Forest and Morristown tin-plate 
works was brought to an end on Monday night. The ‘‘ charge 
wheelers,” thirteen in number, who demanded 25 per cent. 
advance, have been replaced by new hands, and full resump- 
tion of work is to be made mid-week. It is fortunate that 
the action of the disputants, who were getting 6s. 3d. per 
diem, has not the sympathy of the others. 

A dispute that has arisen with the “ behinders” at the tin- 
plate works, Pontardawe, has been settled. 

At Swansea work has been at length resumed at copper 
pit. The workmen have for the second time accepted the 
award of the arbitrator. 

The Swansea builders’ labourers’ strike had a turn for the 
worse this week, labourers from Devonshire and Cardiff being 
imported, but they left summarily on hearing that a strike 
was “on.” 

The Garw No. 3 seam dispute has ended. 

The Penrhyn Quarry dispute was again prominent this 
week by the trial at Bangor Police-court, when several 
offenders were tried for intimidation. One was fined 5s. and 
another £1 and costs. It was reported that a deplorable 
state of affairs existed at Bethesda, the officials now working 
there being subject to great indignities by the people. 

At North Blaina Colliery the long-standing dispute culmi- 
nated in the stoppage of work on Tuesday. It is likely work 
may be resumed pending a settlement. 


DOCKYARD NOTES, 


A NEw Russian battleship to be laid down, or just laid 
down, at the Baltic Works, has been named Slava. Whether 
this is a new ship or the ship formerly known as the Kniaz 
Swaroff we cannot precisely ascertain. In any case, the new 
vessel will be of the Borodino type. 


THE four new cruisers of the improved Bogatyr type, 
described some time ago in Tok ENGINEER, have been named 
Vitiaz, Almaz, Kagul, and Otchakoff. The two last are of the 
Black Sea fleet. The Vitiaz reproduces the name of a ship, 
asister to the Rynda, that disappeared from the Russian 
Navy List a few years ago, under somewhat curious circum- 
stances. In fine weather she was entering Port Lazareff, 
and instead of making for the entrance, she went full speed 
on to rocky shore. The why and wherefore seem never to 
have been explained. 


How many times the problem of submarine navigation has 
been solved upon the banks of the Neva probably no one— 
unless, may be, “ the recognised authority in all those circles 
where this conquering new idea is respected with adequate 
fulness,” &c.—can say. It has just been solved again by a 
Russian lieutenant. The startling novelty of the new boat 
appears to be—-electric propulsion. 


Tur Narcissus has managed to go to sea after all—a junior 
assistant engineer having been appointed to her last Friday, 
though his appointment was antedated ten days. There is, 


of course, a chief engineer belonging to the ship; and between 
them the two will have to do the work of four, with about a 
quarter of the usual harbour time. Altogether it must be a 
nice comfortable little billet. 


A Vickers 6in. Mark VII. gun has been mounted at the 
eastern end of Southsea Castle. It was got into position 
on Monday. It was, we believe, originally intended to 
mount 9°2’s in this new fort. The operation was watched 
at intervals by naval men with keen interest. In the Navy, 
to dismount a Gin. gun, carry it across the ship, and re-mount 
in another casemate, is a casual little operation, done as an 
odd-time drill. The military are, however, apt to regard such 
work with more reverence. However, if the nautical critics 
expected to see the gun topple over at Southsea they were 
disappointed, and they finally moved on, “ expecting to find 
it in place on the morrow.” 


Le Yacht is the happy ssor of a gentleman with a 
mee | and caustic wit. There is this week a long and ex- 

austive description of the Ohio, which concludes as follows : 
—*“ Finally, the three funnels have a height of 100ft. above 
the furnace bars, and give an admirable target.’ ‘ Admir- 
able target” is distinctly good. All the same, it is distinctly 
true. Some day the naval architects may manage to realise 
that every lofty funnel is as good as another mast, and that 
the prime use of a mast is to give the enemy an excellent 
something to lay his guns by. We are firmly convinced that 
a ship with stumpy funnels, and either no masts at all cr 
else merely thin poles, is likely to be hit only half as much as 
the ordinary type of warship. Masts, in point of fact, are a 
greater danger to modern ships than woodwork, which so 
much fuss is made about. 


On the 12th of this month “E,” a sister to the Wittels- 
bach, will be launched at Krupp’s yard, Kiel. The armoured 
cruiser “‘ B ’—an improved and much altered Prinz Heinrich 
—is to be launched on the 22nd inst. from the German 
Government yard at Kiel. 


Tue German Government, like that of the United States, 
objects to the high price of modern armour. Consequently 
a Government factory is to be established which, it is hoped, 
will compel Herr Krupp to reduce his prices. Krupp system 
armour is undoubtedly expensive, the price of the cemented 
armour being £110 a ton, but we are very sceptical as to the 
assertions that the charge is an imposition. Not only is a 
very expensive plant required, but there is always the risk of 
a new system being invented to render that plant useless. It 
has happened often enough in the past. Moreover, the 
utmost care and skill is needed all through the manufacture. 
We mention this matter because we have noticed signs in 
this country that certain busybodies are tending to agitate 
for “ sweating ” in connection with armour production. Un- 
less the making of armour is a profitable speculation, and 
worth the candle,” all incentive to progress and invention 
is gone. 


THE Belleville boilers of the Hermes are to be replaced by 
Babcock and Wilcox generators. 


THE Hyacinth is, according to various newspapers, racing 
the Minerva to Gibraltar. At the time of writing, however, 
she is anchored at Spithead, and has been there for days. 


PROF. HENRY ANGEL. 


WE have pleasure in drawing attention to the following 
letter which has been directed to us by Mr. Gillbard, with 
a request that we should make the object known, in the 
hope that it may attract the attention of some of Prof. 
Angel’s past students. 


City of London College (City Polytechnic), 
White-street, Moorfields, E.C. 
January, 1901. 
THE ‘HENRY ANGEL MEMORIAL.” 

Dear Sir,— You are doubtless aware of Mr. Angel's almost i 
death, from a lytic stroke, in February last, while in the active 
discharge of his duties. 

As one of his earliest pupils, and a late colleague of many years’ 
standing, may I enlist your sympathy and active support in found- 
re prize or scholarship to his memory at the Chey of London 

ege 

For many years Mr. Angel taught steam, applied mechanics, and 
practical plane and solid geometry, with signal success, both here 
and elsewhere. In spite of natural infirmities, he was ever most 
accessible as a teacher, and would put himself to an endless amount 
of trouble in order to help his students to master difficult problems, 
By such unceasing labours he gained the high esteem and love of 
all with whom he came in contact. 

Of him it may be truly said, he was a grand teacher and a 
thorough gentleman. 

Subscriptions to any amount will be thankfully received and 
acknowledged by Mr. P. J. Gillbard, Hon. Sec. of the ‘‘ Henry 
Angel Memorial Fund,” City of London College, White-street, E.C. 

I am, dear Sir, faithfully yours, 
Tsaac 8, Scarr, 


THE BIRMINGHAM WaTER SuppLy.—The Water Committee of the 
Birmingham City Council recently issued an interesting report on 
the progress made with the works which are to bring the new 
supply from Wales. From it we learn that the weather experi- 
enced in the Elan Valley since December has not been favourable 
to rapid progress in the execution of the works. At Caban Coch 
the dam been completed to a _— of 82ft. above the river, 
right across the valley, leaving a height of 90ft. still to be built. 
On the abutments an additional 28ft. has been built. Thedam and 
viaduct at Craeg-ddu are practically as last reported, that is to 
say, only the roadway and parapets remain to be done. At Pen- 

-gareg the wall is built up to 925ft. O.D., that is 20ft. below crest 
level ; and at Craig Goch to 1030ft. O0.D., or 10ft. below the crest, 
over which the viaduct has tobe built. Considerable progress has 
been made with the excavation for the foundation of the Dolymy- 
nach Dam, and the driving of Dolymynach Tunnel is proceeding 
steadily, but the hardness of the rock encountered prevents very 
rapid pi . Good progress has been made with the lining of 
the Foel Tunnel, and with the portion of the aqueduct which is 
being carried out by administration. After referring to various 
contracts, the Committee show that the amount expended on the 
works in the Elan Valley during the yearended March 31st, 1901, 
was £181,859 8s. 4d., giving a total of £1,007,019 5s, The total 
rainfall registered on the watershed for the year 1900 was 63° 04in. 
In order to permit of the re-arrangement of the farm holdings on 
the Elan Estate, which will be necessitated through the filling of 
the reservoirs at present under construction, notice has been given 
to the occupiers to terminate their present tenancies at Lady Day, 
1902, and steps have been taken with a view to the re-arrangement 
of the holdings, having reference to the altered conditions which 
will obtain when the reservoirs are filled. ‘ 


| 
| | 
f | 
| | 
Re | 
| 
| | 
| | 
| des | 
= 
3 | 
i 
— 
| 
| | 
| | 
| 
| 
| 
| 
| 
| 


| 


JUNE 7, 1901 


| 
ant tie 
3 
i ! |! 
i 
Fy 
\ 
/ 


THE ENGINEER 


Ht 


—— -$-= 


(27998 
JO MALIA PUT 


SUFMANIONG ANAL NOWILSVOMON ‘GULIWIT ‘NIVENOOW GNV LLOOS 


GNV ONIONY CAVAHNANUIA 


600 


| 
| 
— 
| 
S 
| 
THM 
| 
| ‘Smal 
| 
/ | 
(@)-- | - | 
\ 
\ \ \9 | 
Th 


Jone 7, 1901 


THE ENGINEER 


601 


BIRKENHEAD TRAMWAYS. 


Tur Corporation of Birkenhead has recently installed, at 
its sub-station in New Chester-road, two sets uf combined 
d dynamos for the supply of electric current for 
in the southern portion of the borough. Both 
these sets are identical, and are illustrated in the accompany- 
ing engravings, the whole plant being manufactured and 
supplied by Ernest Scott and Mountain, Limited, of New- 
castle-on-Tyne. As will be seen by reference to the figures, 
the engine is of the enclosed compound central valve type. 
The diameter of the high-pressure cylinder is 11}fin.; of the 
low-pressure cylinder 20in. ; while the stroke is 10in. With 
asteam pressure of 1401b. on the square inch, each engine 
develops 240 indicated horse-power, working condensing, 
with a vacuum of 24in. As will be seen, there is an extensive 
system of forced lubrication by means of a valveless oil 


jump 


engines an 
the tramways 


Fig. 1—-BIRKENHEAD 


ingenious oil arrester is applied to the shaft just inside the 
casing. It consists of two saucer-like discs placed back to 
back, and made, as will be observed, in such a manner that 
any oil which may get upon them is thrown off from the 
edges of the saucers, Those pointing inwards, of course, 
send the oil back again inside the casing. The others deliver 
against the end of the casing, whence the oil falls into the 
drip ring and flows back to the pump reservoir. This device 
entirely prevents any trouble from escaping oil. A modifica- 
tion of the same idea is applied to the dynamo bearing. 
There are four bearings in the engine, three of these being 
Kee in diameter, and the fourth, which comes next the fly- 
wheel, being 5fin. in diameter. This latter bearing is 11}4in. 
long ; two of the others are Yin. long, and the fourth bearing 
is 6in. long. This gives a total bearing surface for the engine 
of 354in. The total weight 'of the entire? plant is approxi- 
mately 194 tons, this being made up as follows :—Engine, 


Fig. 2—ARMATURE 


6} tons; dynamo, 10 tons; and fly-wheel 3 tons. The 
horse-power of the engine is, as has been said, 240 indicated 
horse-power, so that there are about 611b. of weight for each 
horse-power indicated. The dynamo gives 273 ampéres at 
550 volts, so that there are about 217 1b. of weight of com- 
bined plant for each electrical horse-power delivered from 
the terminals of the dynamo. 

It will be noticed that the valve chest is fitted with a 
separate liner, this being inserted so as to secure accuracy in 
the cutting of the ports, which would be exceedingly difficult 
were it necessary to do the work in place. The liner is of 
cast iron, of specially close-grained nature, and the wearing 
surface is very hard. The cranks are placed at 180 deg. 
apart, the hig oy cylinder being at the end away from 
the dynamo. e valve is placed between the two cylinders, 
and is worked by an excentric placed between the two cranks, 
and separated from both of them by a bearing. There is a 
steam separator with the necessary pipes, cocks, &c., and 
the engine is also fitted with indicator, gear, &c. 

The governor is of the throttling type, and is worked by 
& centrifugal arrangement at the end of the shaft. The 
action of this is very simple. It consists of a sleeve free to 
slide on a continuation of the shaft. As the governor balls 


fly apart the sleeve is pressed towards the engines by reason 
of the levers which form those parts of the governor arms 
which are away from the weights. As the sleeve is pressed 
towards the engine, it takes with it an arm of a bell-crank 
lever, the other arm of which acts upon a rod in connection 
with the throttling valve. The action of the bell-crank lever 
is controlled by means of an adjustable spring, and a variation 
of 15 per cent. can, so we are informed, be made in the speed 
of the engine, while it is running, by this means, Ordinarily 
the engine will govern to within 5 per cent. between full load 
and no load within a few seconds after the load is switched 
on or off. From the throttle valve there is a by-pass 
enabling high-pressure steam to enter the low-pressure 
cylinder direct, in the event of a sudden overload being 
thrown on the engine. 

The dynamo is on the same bedplate with the engine. The 
dynamos are four-polar and are compound-wound. The 
| general aspect of the combined plant is excellently shown in 


placed in a chamber in the engine bed-plate. An Fig. 1, and the form of the armature, which is of the slotted- 


TRAMWAY PLANT 


drum type, and the method of winding, is seen in Fig. 2. 
The armature winding is made up on formers and embedded 
between the slots. The field magnets are of cast steel, in 
halves, with the four poles arranged radially inwards. On 
each pole there is a magnet coil wound on an independent 
former so that it can be readily removed. There are 316 
segments in the commutator, the diameter of which is 21lin. 
The dynamos when running as shunt machines, with all the 
resistance of the field magnets cut out, are stated to be 
capable of giving an output electro-motive force of 600 volts 
at normal speed. 

A point worth noticing is the method of conveying the 
power of the engine to the dynamo armature. It will be 
seen from the drawing on page 600 that the armature centre 
is cast with a coupling for folting against a coupling on the 
end of the crank shaft, the fly-wheel being placed between 
them. No power, therefore, is sent through the dynamo 
shaft, all of it being transmitted directly to the armature 
centre. 

Each dynamo, besides the ordinary field regulating and 
breaking devices, is furnished with series-diverting switches, 
by means of which the strength oi the compounding coils 
can be varied. These switches will be noticed in boxes 
attached to the dynamos. 


A NEW METHOD OF DILUTING ACETYLENE. 


Ir is fairly well recognised that most of the methods which 
have been proposed for burning diluted acetylene, except, of 
course, the acetylene oil gas of the German railways, have 
proved practically useless. This is due to the fact that either 
the diluent has disproportionately reduced the illuminating 
power of the whole product, or else that in those places where 
acetylene is most calculated to be serviceable to the inhabi- 
tants there are no facilities at hand for making any desirable 
kind of diluent. One ofthe most recent proposals, offered by 
Albrecht Heil, of Frankfurt am Main, is to copy the process 
adopted in manufacturing “air” gas, leading acetylenethrough 
light petroleum spirit or gasolin, so as to mix it with the 
vapours of that extremely volatile substance. The acetylene 
is generated and purified in the usual fashion, and is either 
led through a vessel filled with porous blocks kept constantly 
moist with the gasoline, or it is made to bubble through a 
certain volume of the liquid itself. Various advantages are 
said to be obtained by this process; the diluent is a combus- 
tible gas of high illuminating and calorific power, therefore the 
duty of the acetylene is not unduly decreased. The explosi- 
bility, which presumably means the range of explosive limits, 
of the diluted gasislowered. There is no likelihood of adding 
air to the acetylene during the dilution. Introduction of the 
petroleum vapour “‘ permits ” the acetylene to be used in an 
incandescent burner without blackening and ruining the man- 
tles, and the burners work smoothly without showing any ten- 
dency to fire back to the jet. This claim, however, is in some 
respects exaggerated ; that is to say, ordinary acetylene will 
work in a specially designed incandescent burner, and does 
not fire back unless the pressure is too low, or unless attempts 
are made to turn the burner down. We do not care for 
acetylene incandescent burners, as we remarked on a pre- 
vious occasion ; but justice compels us to say that our dislike 


was based on the trouble given by the mantles, rather than 
by the burners themselves, which seemed quite efficient. We 


have never found mantles to be coloured black; they ten 
rather to break and crack very quickly, probably because 
traces of phosphorus still escape some systems of purifica- 
tion, and act prejudicially upon the rare oxides. The inten- 
sity of the explosions of this acetylene diluted with petroleum 
vapour is also stated to be lower, so that the mixture ignites 
more slowly and gently than neat acetylene in a gas engine 
cylinder. 

If further experience should bear out these claims, the pro- 
cess of diluting acetylene in this fashion is one that could 
easily be employed by every country consumer. In all other 
methods of dilution more or less complicated, and sometimes 
power-consuming, plant is necessary,even when the second 
gas happens to be available or readily prepared. Here all that 
is needed is a special vessel following the purifier, containing 
no moving parts, and requiring no regular attention. By 
suitably arranging its dimensions, or the supply of gasoline 
entering it, a uniform amount of petroleum vapour ought to 
be added to the acetylene automatically, which would burn 
satisfactorily in luminous or incandescent burner, or, if 
desired, in boiling and warming stove. The process would 
not be very expensive to use, since the duty of incandescent 
acetylene, even diluted in this manner, is rather more than 
twice that of the luminous gas. 


SIR ANDREW FAIRBAIRN. 


Srr ANDREW FArIrRBAIRN, we regret to have to announce, 
died on Friday night last at his London house. By his 
death the textile industry of Great Britain has lost a promi- 
nent member, the city of Leeds a distinguished and valued 
citizen. Proved by the soundness of his work, in whatever 
line it lay, the career of Sir Andrew Fairbairn may well be 
taken as a fine example of the excellent results of a thorough. 
education. In these days, when much is talked of technical 
education, of want of initiative, of American push and 
English apathy, it is refreshing to turn to the upbringing of 
a successful man. 

The only son of Sir Peter Fairbairn, the distinguished 
engineer and machine maker, Mr. Andrew Fairbairn, as he 
was then, began !life under promising auspices. Born in 


SIR ANDREW FAIFBAIRN 


Glasgow in 1828, he came with his parents to Leeds at a very 
early age—a few months old, in fact. Here his early years 
were spent while his father gave his great energy to the 
developing of the Wellington Foundry, a concern which grew 
and grew under his able hand. In 1837, when about nine 
years old, he accompanied his mother on a visit to his uncle, 
Mr. Kennedy, who had a mill in Tyrol. In those days this 
journey meant going by coach to London, by sea to 
Rotterdam, and thence up the Rhine waterway. The 
beauty of the scenery seems to have made an im- 
pression on the boy which was never Jost in after 
years. After his visit to Tyrol he was taken by his mother 
to Geneva, where for four or five years he resided with one of 
the professors of the town. A few years he spent at Glasgow 
High School, and a short time with a private tutor to prepare 
him for matriculation at Cambridge, saw the end of his 
school days. In the autumn of 1847 he went into residence, 
first at Christ’s, and then a few months later at Peterhouse, 
Cambridge. Graduating in 1850, he entered himself-.as a 
student of the Inner Temple, being called to the Bar in 1852. 
After three years spent on the Northern Circuit, Mr. Fair- 
bairn ceased to practise, and in the same year went on a short 
visit to America; the following year, 1856, he went to 
Hanover, where he spent the winter studying German, and 
in the following year returned to Leeds and entered the 
business of his father. The success of his early training soon 
began to be apparent. Inheriting as he did the industrious 
nature of his father, his education both at home and abroad 
had given to him a breadth of mind and knowledge of the 
world which always aided him in his dealings with men and 
matters. His father was not slow to perceive this, and sent 
his son at frequent intervals to travel over the countries with 
which he had business connections. Russia, Bohemia, 
Silesia, Prussia, France, Italy, Switzerland, and Belgium, 
each in turn afforded Mr. Fairbairn so valuable an insight 
into the spinning and milling trade, that when Sir Peter 
Fairbairn died in 1861, he was able to carry on alone the 
great business which his father had built up. Many years of 
steady work and success culminated in 1900, when the firm 
amalgamated with S. Lawson and Sons, of Leeds, and 
Coombe, Barbour, and Coombe, of Belfast ; the combination 
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thus formed, it may be said, practically controlling the 
textile machine industry of Europe. L 

In the municipal life of Leeds Sir Andrew Fairbairn took 
an active part. In 1867 and 1868 he was chief magistrate, 
receiving on behalf of the city in the latter year a visit from 
the Prince of Wales. The same year he received the honour 
of knighthood. In 1880 he was returned member for the 
Eastern Division of the West Riding; and again, in 1885, for 
the Otley Division. we 

In a long life of extreme activity it is difficult to enumerate 
the many acts of wisdom and kindness done for the good of 
the city of Leeds by the late Sir Andrew Fairbairn. Missed 
by many, his will be an especial loss to the Yorkshire College, 
to which institution Sir Andrew Fairbairn had always given 
the best of his advice and munificence. He was buried 
yesterday afternoon at Kensal Green Cemetery, and the bells 
of Leeds tolled for indeed a distinguished citizen. Our 
portrait is engraved from a photograph by Elliott and Fry. 


LETTERS TO THE EDITOR. 
( We do not hold ourselves responsible for the opinwons of our 
correspondents. ) 


FIRE-THROWING FROM LOCOMOTIVES, 
Sir,—I have read with much interest the correspondence upon 
the above subject, contributed by Mr. Cotton, Mr. Weatherburn, 
and Mr. Baxter. I quite endorse the statement made by Mr. 


Baxter in yours of the 17th inst., that with the use of the ordinary | 


type of blast pipe extending to or near the top row of tubes, the 


vacuum is not equally maintained throughout the smoke-box. | 


From practical observation I have noticed that the tubes nearest 
the orifice of the exhaust are kept freer from deposit of coke and 
clinker, and the wear and tear is considerably greater than those 


lower down in the tube plate. In fact, after some hours’ running | 
the lower tubes become of little use as conductors of heat, owing | 


to the draught not being sufficiently strong to clear the coke, &c., 


through them ; this causes a large percentage of the heating sur- | 


face in the tubes being lost. 


To remedy this I have introduced a blast pipe apparatus which | 
has made it possible to use a much larger orifice for the exhaust | 


pipe—from 18 to 20 per cent. larger than with the ordinary type— 


gives a softer discharge from the blast pipe, and much less | 


emission of sparks from the chimney. The wear and tear of the 
tubes is reduced, owing to the fact that less coke and cinder is 
drawn through them and a lower velocity of gases, a larger 
number of tubes brought into use, the heating surface increased, 
and a saving of fuel effected. 

The blast pipe apparatus has been adopted by the Rhymney 
Railway almost exclusively, ninety-six engines having been fitted 
up with it from 1897 to the present ; also the Barry, Port Talbot, 
and Rhondda and Swansea Bay railways are using it with very 
satisfactory results, 


FIG.1. 


commercial lives. The ‘‘ Man from Chicago,” unlike Mr. Horner, 
is quite definite in his advice, Tocope with the men of the United 
States we must abandon humanitarianism, and drive a Juggernaut 
car to the temple of the Almighty Dollar. 

Now it seems to me that both gpd correspondents, and a — 
many other worthy folk as well, are oblivious to certain facts, 
which are, nevertheless, quite patent to those who, like myself, 
have studied men as well as tools or machines, 

Long since it was pointed out by Buckle, in his ‘ History of 
Civilisation,” that racial peculiarities are always the result of 
physical environment. Peoples are what they are because the 
countries in which they live are what they are. To take two 
extreme cases, The difference between the Esquimaux and a 
Sandwich Islander is entirely the result of environment; and, 
furthermore, so powerful is this influence that, as is well known, in 
a couple of generations the emigrant drops much of his original 
nature, and takes on new attributes proper to the soil, climate, 
food—in short, his environment—in a new country. It has been 
well said that necessity is the mother of invention. If, now, we 
examine the mechanical career of the Americans we find that, at 
first living in a new country, their exertions were turned to devising 
makeshifts of all kind ; then, as they could not get rails of iron, 
they made them of wood, and a little further on they put a strip 
of iron on top of the wood. The American, under the pinch of 
necessity and the stimulus of climate, was continually inventing 
little things—thi that he wanted. He did not invent great 
things, for the need for them did not occur to him. All through 
the last generation the inventive American was associated with 
apple parers, cow milkers, and such like. Probably the first 
important invention ever made in the States was the reaping 
machine. I know that the credit is claimed for Scotland, but it is 
none the less certain that Wood was the first man who made a 
practical machine on modern lines. That machine was the result 
| of a want—much corn to cut and few hands to cut it. In this 
| country there was no demand for the invention of such a machine, 
because Ireland supplied England with an abundance of harvest- 
|}men, This tendency to invent small things was and is still a 
| national trait. We have only to examine the records of the United 

States Patent-office to learn what a small proportion inventions of 
any magnitude bear to the trivialities. 
| e first important development of the small invention was the 
| manufacture of clocks by Seth Thomas, of, I think, Ansonia. The 
| tools he used, and the ideas he formed, have sha and moditied 
| the whole course of American invention since.’ Next came Singer 
| with the sewing machine. After that the Waltham Watch Com- 
| y, which was anticipated, however, to some extent by the 
| aterbury Watch Company. These companies were perhaps the 
first to give the world automatic machine tools, if we except 
| Brunel's block-making machinery at Portsmouth. After a time it 

became apparent that the principles used in designing small 
| machine tools were applicable to oll tools ; and from all this 
grew up the present American tool system. Mr. Horner would do 
| well, however, to remember that it is of quite modern growth, 
| even in the United States, and that after all England is not two 
years behind the States. There was at first no demand for 
automatic tools in this country. They are very special in their 
| application and individually limited in scope. The whole drift of 
| invention has been with us to big things, not to little things, The 
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it will be s2en from the drawing that a conical funnel open at both 
ends is placed around the blast pipe, between which and the | 
funnel is a space provided by distance pieces. Extending down to | 
below the upper end of this funnel is a second funnel, made in two | 
parts, the lower of which is conical and the upper cylindrical, and 
1s made to fit round the base of the chimney. The lower end of 
the funnel is below the centre of the series of tubes in the boiler. 
By the exhaust of steam through the blast pipes a current of air 
is induced upwards between the blast pipe and the lower funnel. 
Accordingly, such of the boiler tubes as are not affected by the 
said current are affected by the current induced between the 
upper and lower funnel. Hence a draught is maintained in a 
greater number of tubes than hitherto by the ordinary blast pipe. 
Towards its upper end the cylindrical funnel has apertures at 
intervals around it ; around this part is placed a sleeve similarly 
perforated. It is supported on a ledge, and is capable of being 
rotated from the foot-plate or otherwise. When the sleeve is 
moved so as to bring the apertures therein to coincide with those 
in the funnel, communication is thereby effected between the 
smoke-box and the chimney. Similarly, when the sleeve is moved 
so as to bring the apertures therein intermediately between the 
Faas the funuel, the said communication is cut off. By 
this provision the draught is capable of being regulated. 

Cardiff, May 29th, Rp. JENKINS. 


AS AN ENGLISHMAN SEES IT. 


Sik,—I have read with interest two letters in your last impression. 
They are drops in an ocean of literature. What does it all mean ? 
What is the — of all this eloquence and turmoil and strivings 
of the day‘ On our side we have men like Mr. Horner, pre- 
sumably seriously alarmed by American competition ; on the other 


men who do not fear at all. Mr. Horner tells us that a lion is at 
the door and that we must be up and doing if we would save our 


result is that no people on the face of the earth has beaten us in 
hata of the larger and heavier machines tools of all 
nds, 

Now let me turn to ‘‘A Chicago Man.” He holds that we should 
adopt a system of work in our shops different from that which has 
always been in vogue. He says nothing very new ; nothing that 
has not been heard before. His advice is tal ; but it would 
not be less brutal if carefully wrapped up as it sometimes is. 
They used to hang noblemen with a silk rope; yet the end was 
suffocation all the same. But advice of this kind is entirely useless 
when given to Englishmen living in England. They could not 
follow it if they would. The national English character is wholly 
different from the character of the people inhabiting the Eastern 
States of the Union ; and it is different solely because the country 
they live in has a different soil, a different climate, and different 
peculiarities. But ‘we have only to transport an English 

to the States, to find him grow up entirely different from his 
forbears. There are systems of life, methods of existence, hopes, 
fears, likings, and dislikings, over which a nation has no control 
whatever. In few words, the American man and woman are what 
they are because they were bred, born, and reared in the States. 
The English man and woman are what they are because they were 
bred, born, and reared in England. 

Compare a Frenchman with a German. It would be mere waste 
of time to fancy that the former could be made to adopt the 
habits and customs of the latter. In many respects—I speak from 
experience—the difference between a Frenchman and a German is 
not so apparent or so well defined as that between an English- 
man and an American. It is very possible that the use of a 
common language has confused the issues, - 

It remains, of course, to be considered whether in the long run 
American methods or English methods are the best for this 
country. That is an open question which | shall not pretend to 
discuss. The part on which I would insist is that Aierican 


methods can never be adopted in this country in their entirety. 


Physical forces are against it. ‘‘A Chicago Man” s 
importation of American workmen. In six months they beeline 
more English than the English, just as my countrymen jn the 
United States are more American than the Americans, 


Westminster, June 4th, J.D. B, 


Str,—Your leading article, as a review of an Englishman’s ideas 
concerning the relative methods of American and English practice 
when referred to machinery, was to all intents and purposes 
upon fair argument, though strongly tinged with patriotic sen. 
timent. ‘I'he thanks of the whole community are due to you, if 
for nothing else than drawing forth the fervid utterances of “4 
Chicago Man.” _ I, for one, absolutely refuse to accept his letter 
as representing the feelings and ideas of America ; to do so would 
be an insult to the magnificent manhood of the United States of 
America, as it is an insult to the high ideals of human life and fee}. 
ing. Itsavoursof the dime novel, or a story of the mud- 6 
of a slave ship, or the doings of a piratical crew. ‘A Chicago 
Man” may deem himself well advertised ; his letter has only tobe 
read, c d, and despised, which it will be by every “man” 
whether here in England or in the broad lands of America. j 

As a blood-curdling story writer he may excel ; as an engineer he 
isa failure. If he has nothing more to say for his country than 
what we have read, as re nting his abilities as an organiser, on 
the lines of the notorious Mr. Legree, whom he owns to so slavishly 
copying, we can afford to let his contribution to engineering 
as See pass as a bad dream and a hideous nightmare, 

But in reference to Mr. Horner’s letter, we can understand and 
appreciate his attitude in endeavouring to uphold statements 
which he has given to the world, It is sometimes a for us to 
be put under the surgeon’s knife if no other remedy is possible, 

Our disease may not be quite as bad as he go it. Perhaps 
the better assumption is t he has mistaken for disease what is 
only a passing debility. Noone has a desire to discredit American 
practice, neither do we wish to cover up our own shortcomings ; 
to do so would be harmful in both cases. American engineers wil] 
agree that they have learnt a great deal from us in the past; | 
may go further, and say that, though they have gone ahead, and 
have done some splendid work, the fact remains that they have 
built on the Old Country’s foundations, 

We are too much bound by the past, and are chary of adopting 
pew methods and systems. Our enterprise is not dead, our work- 
shops are not empty, neither is our trade gone from us ; we have 
enough to keep us going, and, thanks to the push and go-a-headism 
of America, we do wake up occasionally. English manufactures 
are solid ; we want them to be. American methods aim at a short 
life and renewals in a short time. We build for posterity ; they for 
time. We want some of their push ; they want some of our patience, 
These things are the commercial aspect. If it comes to brains, 
ingenuity, and soundness, we have as much as ever—even more 
than ever. 

In the past our brains have sought an outlet in the New World, 
and have found it; if this be so—and it is—then surely we are 
entitled to make use of some ideas that rise out of the brains of 
the past. We credit America with doing good work on good lines ; 
we simply claim the same indulgence. It is difficult to individual- 
ise, but the “shades of Whitworth” will do. The beautiful system 
of gauges are ours; America has developed, or, rather, exploited 
the trade. 

We might speak of the Thames, Tyne, Mersey, Clyde, and 
other shipbuildi centres—Penn’s, Maudslay’s, Whitworth’s, 
Sharp Stewart's, Beyer Peacock’s, and many other engineering 
centres, not forgetting Muir's, and innumerable other names of 
repute—all of whom set the fashions, demonstrated the possi- 
bilities, and produced results for the world to copy. 

Then if America has a few good things, or many, if Mr. Horner 
wishes it, have not we the right to copy! But do we copy—in the 
sense of building like unto! I think not. We may take an idea 
which, after all, may be an old one, and very often is, which first 
saw the light in the Old Country. When we find it we may use it, 
and give America the credit for digging it up. Do we slavishly 
copy! Nay, but we solidify and improve it. America should be 
able to do good work, because she comes of generations of good 
stock, ‘grown somewhere else.” ‘here is room in the world for 
all. We are willing to be taught by America, as she is willing to 
be taught by us. She has the temerity of the shiny begag we the 
stability of the old. Neither can be done without, but a mixture 
is desirable, 

In conclusion, it is just as well to be accurate and just ; America 
thrives on the industry of the masses, as England does, America’s 
labour troubles are ahead, most of England's are behind. Herein 
lies the crux. Our people are solidifying into a concrete mass of 
contentment and unified effort. American industries are loose 
integuments, held together by the treacherous uncertainty of 
capital, which any day may break, and let loose the millions of 
workers who will demand equal hours of labour and similar con- 
siderations as pertain to the workers in the Old Country. Then, and 
then only, it will be time enough to institute comparisons between 
Old and New World methods. The ag too previous, and yet 
with all the dash and push of the New World, the old one is still 
breast to breast in the race for engineering supremacy, and will be 
30 long as the present race of Britons tread this earth, with 
thoughts for others as well as for themselves, and holding on to 
the traditions of our race—fair play to all men, 

Birmingham, June 3rd. 


JouHn Barry. 


Sin, —My letter to you of yesterday’s date, and my comments 
on the unstability of American methods and the solidity of our 
own, is strongly supported by the views of Sir Alfred Hickman in 
his letter to Lord George Hamilton re East Indian contracts, in 
which he gives actual facts to bear out his contentions. It is to be 
hoped that a stern and uncompromising attitude may be taken up 
against anything and everything that is likely to prejudice our 
position as reliable and intelligent factors in the engineering and 
manufacturing world, Whilst acknowledging the excellence of 
American methods in some things, we must never forget that it is 
an easy matter to improve, but a difficult one to initiate. We 
initiated, they may have improved; but any advance in their 
methods leaves opening for bad work and a short life ; ours good 
work and a long life. The world will easily learn this to their 
sorrow when using the one, and joy when they again revert to 
England’s reliable manufactures. Certainly we are cautious, and 
mayhap slow in some things, but we are solid in all. 

sking pardon for inflicting so much upon you, but I feel 
strongly, and believe we have in you a staunch supporter. 

Beech wood, a Birmingham, JOHN BaTEY. 

June 4th, 


RAILWAY RUNS. 


$ir,—Having seen Mr. Macdonald's letter in THE ENGINEER for 
May 3lst, 1901, with reference to an excellent run on the North- 
Eastern Railway, I think it will interest railway readers if g give 
the times of my last three weekly trips to Bath by the 3.35 p.m. 
South Wales corridor express, which is allowed 118 minutes for the 
journey from London to Bath, at an average speed of 54°3 miles 
an hour, this being—with the exception of the ington slip off 
the 2.10 p.m. ex Paddington—the fastest train on the Great 
Western. I have given the times in minutes from the Paddington 
start, taken to the nearest quarter-minute, as being sufficient for 
the present purpose. The line rises gradually as far as Swindon, 
whence it drops somewhat steeply into Bath. The loads are taken 
as being tons behind the tender, iricluding passengers and luggage. 
It will be noted that all three runs were done in five minutes under 
the allotted time. The ‘running average” is worked out from 
the time taken between passing Southall and Chippenham, 84% 

The engine in all cases was ‘‘Emlyn,” No. 3071, a 7ft. S4in. 


single-wheeler, with driver Lewis and fireman Brownett, both of 


| 
| 
FIG.3. FIG.2. 
| 
| 
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: . It will be noticed that no very high speeds were 
and as an example of continuous hig’ penning 
| consider the regular performances of this train as ranking wit 
the best in the kingdom. On May 28th the load was lighter than 
on the preceding run, and the times were better to Swindon, after 
which there was a perceptible easing down. On June 3rd there were 
checks at Southall, Reading, and Swindon, ooane altogether four 
minutes, thus making the net average speed 58°8 miles an hour— 
:,,, 109 minutes to Bath—and the net running average 61°0 miles 
an ‘hour, instead of the figures given in the table ; showers pre- 
yailed also as far as Didcot, Thé running on all occasions reflects 
the highest credit on Lewis and Brownett, as well as others con- 


therein. 
TABLE. 


f runs yal May 20 | May 28 June 3 


Load, tons behind the tender 
Miles, Minutes! Minutes Minutes 
Southatl oo ce co pass} 18} 12 
Pidcout .. oc «+ se 5384 57 55 | 574 
Swindon .. «+ of $2] 80} | 824 
Milepost passed within first hour of starting ..| 55} 57} 563 
Average speed, milesan hour .. .. .. ..) 56-8 56-9 56-8 
Kunnu.g average, milesanhour.. .. .. 58-5 59-4 58-2 
Maximum speed attained .. .. .. .. ..| 70 6 75 


| trust the above details will be of interest. ; 


Euing, W., June 5th. O. R. WALKEY. 


COOPER'S HILL COLLEGE, 


Sin,—In some letters published recently in the Times and else- 
where it was stated that Cooper’s Hill College as a teaching 
establishment not only paid its way, but left a considerable 
balance to the good. 

By reference to the accompanying accounts for twenty years, 
1880 to 1899 inclusive, it will be seen that, so far from there being 
again, there has been a considerable loss, In the early eighties it 
was thought desirable to close the College on account of its expense, 
and other causes. To avoid this from £8000 to £10,000 was spent 
in alterations and additional buildings, including a commercial 
laboratory, so as to do the testing work for the fadian railways, 


Accounts from 1880 to 1899 ‘inclusive. 


Expenditure.| Deficiencies. | Surpluses. 


‘Koa Farm Fees from 
produce, &c, students, &c. 


1380 758 11 17,087 6 21,216 3,37012 1 = 
6 15,222 12 1|20,560 7 4,585 8 8 = 
188266 4 | 16,686 411/19,811 8 8| 2142814 5 
1383 «WS 2 2 16,918 13 20,008 14 9! 217619 3 
72613 9 | 18, 0} 19,052 8 2, 862 5 7 
1885-851 2 0 1945819 9/20,71212 40210 9 
1886845 11 20,025 18 8 622 18:10 = 

Farm pro- | 

duce and 

testing 

work, | 
1887 1087 9 5 21,681 5 1/| 22,806.16 6 a 871 18 0 
1888 1464 11 240028 14 24,176 10 7 1,316 15 1 
1872 11 8 24,302 6 24,842 14 11 113.2 3 3 
is 2498 16 0 22/442 16 9 | 24401 13 6 379 19 8 
2417 0 0 | 24678 4 6 1,040.19 1 
281617 24/101 15 4| 26,602 8 11 130 111 
2920 9 0 24611 9 8| 27,176 0 8 80 11 
184 3242 12 22/206 14 2| 28/585 0 3,018 16 6 
4300 14 20,692 3 26,651 6 3! 1,568 9 0 = 
3798 19 6 20,728 6 26,291 15 5) L764 9 2 
4252 7 8 (21,755 15 5| 25,716 3 3 291 19 10 
421 7 0242901 0 525,98 20) 2,754 5 5 
1s) 5281 7 7 25,085 1 8/2616 00) — 4,156 8 10 

| 19,888 18 8 |12,216 17 1i 


previously done by outside professional men. Fees are charged 
by the College to the several railways, the same as formerly 
charged by the professional men, less 10 per cent. Accounts are 
sent regularly to the railways, with directions that cheques be 
sent to the president direct. Certain salaries are paid to the 
gentlemen appointed to do the testing work at the College, and in 
addition commission of percentages, according to the amount o- 
work done. Had it not been for the fees so earned in testing 
laboratories the loss on the twenty years would have been about 
£38,000, the college besides yielding no interest on capital outlay 
for the whole time, 
June 5th, VERITAS. 


THE GYROSCOPE, 


Sin,—It is not very difficult, I think, to account for the dis- 
crepancy Mr. Jordan seems to have observed. 

Jellett’s theory is based on the assumption that the top is a 
symmetrical -shaped cone spinning on a spherica] apex, and 
not a top of the gyroscope order. Experience will show, as in the 
case of an ordi peg-top, that the top will rise to a vertical 

tion if the centre of gravity be not too high and if the “tip” 

sufficiently rounded to allow friction to act. I should advise 

your other correspondents on the gyroscope to abandon the 

graphical method of solution, which could hardly be satisfactory 

In any case, and to —— the question analytically. The whole 

can be solved at once from Euler's ‘‘ Equations of 
ion, 

5, Chapman-street, Gorton, 

June 4th, 


Wo. KeitH Bearp. 


AN INTERLOCKING MECHANICALLY-OPERATED DRAWBRIDGE 
GATE. 


Sir,—The frequency with which serious accidents occur at —_ 
drawbridges has prompted the writer to design a mechanically- 
operated gate which he believes to furnish an absolute safeguard 
against disasters of this sort in all but extraordinary cases. The 
essential idea of this design is that the bridge and the gate cannot 
be open at the same time. The first cost of these gates is, of 
course, high in comparison with the first cost of the ordinary style 
of hand-operated wooden gates, but they dispense entirely with 
the services of a gateman, and for this reason will prove more 
economical in the fo run. 

The accompanying drawings show a pair of gates applied to a 
bridge with approach spans at either end, and having a 26ft. 
roadway and no sidewalks, The design can, however, be modified 
to suit any width of bridge, either with or without sidewalks. As 
Will be seen, the gates are keyed to vertical shafts, which are shown 
turning in boxes fastened to the web posts of the fixed span. At 
the foot of these shafts are toothed segments worked by worms, 
which lock the gates in any position. These worms turn in oil 

hs, as shown. The worm shaft is connected by a system of 
reducing gears with the motor. In this system of gears is included 
a half-gear, which ensures a movement of 90 deg. only to the gates, 
and at the same time _ the operator a few seconds leeway in 
shutting off his power from the gate motor. Power is sup lied. by 
a General Electric 3 horse-power enclosed motor, shown in the lower 
right-hand corner of the drawing, and this receives its current 


gates are closed and the draw span is swung open, the electric con- 

nection is broken and the gates cannot be moved. Hence the 

gates are controlled entirely by the operator on the draw span. 

be service of one man only is required on the bridge at any one 
me, 


always locked in every position, either open or closed, 


span. Then, should a car or train break through them, it would 
certainly come to a standstill before apace Dag water, Asa 
further precaution a derailing switch may placed inside the 
gates ; then in case of a car breaking through the gate, it would be 


end of the bridge. Thisswitch may be operated by the gate motor 
through a series of wheels or levers. 

Atall times of both day and night the roadway should be weli 
lighted and the gates themselves painted white, so that they may 
be more easilyseen. Danger lights should be mounted on the gates, 


extra precaution they may be placed, say, 100ft. from the draw | the tota 


thrown from the track and stopped, rather than pitching over the | 


note-book with him, so that he may always have it handy for 
jotting down notes that would be valuable to him in his work, and 
this book should be kept as a record for succeeding officers, It is 
important that all notes should be dated. 

resuming that the engineer has not a sufficient number of men 


A bridge equipped with these gates can be opened and closed | to reg on his work as expeditiously and economically as he 
very quickly, since no time is lost in walking to and from the gates, | might, bi 

as in the case of wooden gates operated by hand. The gates are | requires, and if the supply is not equal to the demand, he should 
As an | try and pet as many as he can, always endeavouring to bring up 


s next object would be to recruit as many men as he 


of his men to the requisite number. The wages should 
be determined according to those ruling in the market, and great 
judgment must be exercised in doing so, _It is essential that the 


| men’s confidence should be gained, and that ar = 


or any trifling disputes arising among them, sh be ned to 
and the men pacified. I must admit, that after a hard day’s work 
it is trying for an engineer to listen to complaints that are pro- 


| bably groundless, but he must be prepared to do so if he wishes to 
| keep his men. In work of any kind the labour question is one of 
| vital importance, and great attention should be given toit. I have 


known cases where labour gangs have deserted camps on account 


28% 


follows :— 
Weight of gates.. .. .. .. 2100Ib. 
” machinery .. .. 5600 Jb. 
machinery support 5200 Ib. 


12,900 Ib. at 5 cents = 645 dols. 
‘Two motors, 3 H.P. = 300 _,, 


H, G. TyRRELL. 


Boston, Mass., May 15th, 


LOCOMOTIVE ENGINE-BUILDING IN INDIA. 
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showing white when open and red when closed. It is desirable to , 
have these placed sufficiently high above the floor so that they may | 
be plainly seen above a crowd. An estimate, based on the | 


accompanying plan, and including both ends of the bridge, is as | it ; it must also be understood that I do not advocate that the men 


DRAWBRIDGE GATE 


of imagined grievances, owing to the officers being disinclined to 
listen to complaints. African labour, as a rule, is not the best 
material to work with, but as such the best use must be made of 


should be encouraged if they are in the habit of making complaints, 
but reproved when necessary, and great tact and judgment must 
be used in doing so. Justice tempered with leniency, when found 
practicable, always pays. 
The engineer in charge of the district must next organise his 
labour in such a way that each of his assistants and their subordi- 
nates, and he himself, will have all the men necessary for carryi 
on work. Great care should be taken that intelligent, strong, an 


| eareful men should be trained and set apart for carrying instru- 


ments, and they should have no other duties assigned them. 
I should like to mention briefly the general arrangements of the 
camps and offices. A careful record should be kept of all camp 


| materials, tools, and plant, &c. Camp filters should be kept 
| scrupulously clean, as well as the different camps, and the engineer 

Sir,—I enclose a photograph of a side-tank shunting engine > 
which may be of interest to your readers, The engine was built | 


should see that the various labour gangs keep their huts and sur- 
roundings clean ; this greatly helps in preventing an outbreak of 
any epidemic. It is very 
1ecessary that each camp 
should supplied with a 


medicine chest. In arranging 
the office, care should be 
taken that all records, letters 

lans, and documents should 
G filed carefully, and should 
be placed in their respective 
places and files, so that refer- 
easy. rs ani 
should be methodically kept. 
Proper places should 
selected for surveying and 
drawing instruments, and 
great care should be taken 
that they are not exposed to 
damp and wet or great heat. 

I chal now close this letter, 
hoping to resume the subject 
in another one. 

Percy G, Scott. 
May 18th. 


A Great ViapucT.—In order 
to reduce the gradients and 
curves on a severe portion of 
its line, the Chicagoand North- 
Western Railway is building a 
cut-off which presents some 
interesting work in the way 
of very high embankments, 
and which crosses the valley 


in Lahore shops, to the designs of Mr. G. Winmill, locomotive and 
carriage superintendent, for heavy shunting in Lahore yard, and 
on the wharf at Karrachi, where the grain traffic during the season 
is very heavy. It has answered its purpose well, and five more 
are to be built. The principal dimensions are as follows :—Cylin- 
ders, 17in, diameter, 24in. stroke; total heating surface, 1135 

uare feet ; grate area, 18°6 square feet; diameter of driving 
wheels, 4ft. 3in. ; total weight in working order, 55 tons ; gauge, 
5ft. 6in. ; the tanks hold 1062 gallons, and the bunkers, with top 
rails, 4 tons of coal. The weights are very fairly distributed on 
the eight wheels. H. H. SpaLpine. 

North-Western Railway, Lahore, Punjab, 

May Ist. 


RAILWAY LOCATION. 
Sir,— Before proceeding further with this letter, I may mention 


from wires on the draw span, through contact plates. When the 


that it'is very necessary that an engineer should always carry a 


SIDE TANK ENGINE, NORTH-WESTERN RAILWAY OF INDIA 


of the Des Moines River by 
a steel viaduct 2685ft. long 
This viaduct carries a double- 
track line, the lines being 13ft. 
ai between centres. Its greatest height is 185ft. above the Des 

oines River, and it is composed of about 5700 tons of steele The 
viaduct is composed of deck girder spans of 75ft. in length, 
supported on steel towers with four columns, the length of the 
towers on top being from 45ft. The river, however, is crossed by 
a truss span of 300ft. in length. The width at the floor is 27ft., 
while the width of the highest tower at its baseis 70ft. In height, 
this viaduct is patos by the Pecos viaduct on the Southern 
Pacific Railway, 321ft. above water and 2180ft. long ; also by the 
Kinzua viaduct on the Erie Railway, 302ft. high an 2050ft. long ; 
also by the Loa viaduct—in Bolivia—336ft. and onl 
long. All these, however, are single-track structures. 6 Des 
Moines viaduct is designed to allow two heavy trains to = 
upon it at a speed of fifty miles an hour, The approaches inc ude 
two great embankments about 400ft. long, 80ft. to 85ft. in height. 
One of. these contains 116,000 cubic yards and the other 107,000 
cubic yards, filled in by dumping from two lel double-track 


timber trestles, so as to give the necessary width, 
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JOHN BROWN AND CO., LIMITED, CLYDEBANK, BUILDERS 


S.S. HAVERFORD 


TWIN-SCREW STEAMERS. 


THE above illustration shows the twin-screw steamers 
Haverford and Merion, building by John Brown and 
Co., Limited, Clydebank, for the International Naviga- 
tion Company of Philadelphia, U.S.A., as they will appear 
at sea. These fine vessels, intended for the intermediate 
service of the International Navigation Company between 
Southampton and New York, are of steel, 530ft. long between 
perpendiculars, 59ft. broad, and 35ft. deep, moulded to upper 
deck. They are thus 30ft. in length, 1ft. in breadth, and 3ft. 
in depth, less than the Vaderland and Zeeland, already built 
for this company. Their gross tonnage is 11,500, being 
500 tons less than the Vaderland, and the speed is only some 


17 or 18 knots, not by any means record breakers, but _ 


easy-going, comfortable boats, of large cargo capacit 
good accommodation for 150 first-class and 500 thir Boon 
passengers. The appliances for the rapid and efficient hand- 


ling of a big cargo are of the very latest type. The only | 


thing to regret in connection with these fine vessels—two of 
12,000 tons, and two of 10,000, all built at Clydebank —is 
that they are not British-owned, but belong to our cousins 
over sea. 


EXPRESS ENGINE, LONDON, BRIGHTON, AND 
SOUTH COAST RAILWAY. 

For a considerable period the growing traffic cof the 
London, Brighton, and South Coast Railway, and the aug- 
mented weight of the express trains, has rendered an increase 
in the power of the locomotives essential. The late Mr. 
Stroudley held that engines of the Gladstone class, four- 
coupled in front, would meet every demand for years to come, 
and these engines are doing excellent service. “Mr. Billinton 
found it necessary to design something more powerful, and 
he constructed several very fine engines wit bogies. and 
four-coupled wheels. 

Within the last year two engines, the Empress and the 
Sirdar, have been put on the road, and they have been so 
successful—keeping perfect time with trains of twenty-six 
and twenty-eight coaches—that twenty more have been 
ordered. The engine which we illustrate this week possesses 
a melancholy interest as that which conveyed the body of 
Queen Victoria to London. It will be seen that these are 
splendid engines, even from our engraving, but no engraving 
can do adequate justice to their appearance in fact. The 
one defect in this respect is the shortness of the footplate, 
which was rendered unavoidable in order that the engines 
should be able to use the turntables, which have already had 
to be enlarged and strengthened. 

The Sirdar and the Empress have been designed to draw 
the heavy passenger trains such as that leaving Brighton at 
8.45 a.m., which on Monday mornings is composed of twenty- 
eight to " twenty- nine carriages, weighing, without engine 
and tender, about 348 tons, over a prevailing gradient of 
1 in 260. 

The cylinders of each locomotive are cast together in one 
casting, with slide valves below, the steam-chest cover being 
at the front end. - They are lft. 7in. diameter by 2ft. 2in. 
stroke, and the distance from centre to centre is 2ft. lin.; 
this permits wide bearings, viz., Sin. To supply these 
cylinders with steam a boiler 4ft. 10in. diameter, with a total 
heating surface of 1635 square feet and a grate of 24 square 
feet, is provided. The blast-pipe top is 5in. diameter, and 

laced 1ft. above the bottom row of tubes. The boiler is fed 
y two combination injectors fitted on the back of the fire- 
box. The fire-door consists of two parts, and the upper—or 
movable deflector— plate is worked with a lever, the 
lower ser | a hinged fall plate. This door is very satisfac- 


tory, and has been in use on this railway for a number of 
years. 

The reversing gear can be manipulated by hand or by 
compressed air from the Westinghouse brake reservoir by 
a small two-way cock; no balance weights are required on 


the reversing shaft. The Westinghouse brake is actuated 
by a lft. lin. diameter cylinder coupled to a crank fitted | 
under the cast iron reservoir at the back of the engine. 

The tender has a capacity of 3000 gallons of water and | 
six tons of coal, and is constructed with outside frames | 
and outside bearings, and the axle-boxes are fitted with | 
doors in front, so that they can be easily examined. The | | 
tender is also fitted with hinged side doors that close on | 
the sides of the cab, which add greatly to the comfort of 
the driver and fireman. 

The following tabular statement gives the principal 
dimensions of the engine :— 


Cylinders— 


mecter .. .. « lft. Tia. 
Stroke .. 2ft. 2in. 
Valve centres .. .. lft. Thin. 


Cylinder slide valves, lap we. 
lead ‘ 


Valve motion— 
Excentrics — 
Piston motion— 
Slide block .. .. “itt, Qin. 4in. x 3hin. 
Slide bars (steel) .. 3hin. x agin. section 
Frame plates (steel) — 
Distance apart 4ft. 1jin. 
Thickness. . lin. 
Distance of footplate at 4ft. lin 
Boiler shell (of Yorkshire tron) 
Centre from rail .. 3in. 

Length of barrel .. 10ft. 10}in 
Diameter of barrel outside.. |... 4ft. 10in. 
Thickness of barrel, outside oo 

smoke-box tube plate.. 

Lap of plates, circular joint .. .. Sfin. 
Pitch of rivets, diagonal .. .. .. .. Ilfin. 
Diameter of rivets fain. 
double. joint plates, treble-riveted.. Ift. 2hin. x in. 

” ” diagonal te 

of rive 2hin., outer 3y,in. 
Longitudinal double- joint ‘plates, ‘diameter 

rivets ee 


in. 
Ter centage of strength of joint... 89-4 per cent. 


Fire-box shell— 


Length, outside .. 7ft. 
Breadth. outside at bottom |. 4ft. lin. 
Depth at front from centre of boiler 5ft. 2hin 
back 3ft. Thin 
Thickness of front and back plates. oo oe. 
sides and top.. em, 
Stay: (copper) maximum distance apart se ee afi. 

Boiler stays (copper) diameter .. lin, 

Inside fire-box (copper)— f 
Length inside at bottom 6ft. 10}in. 
Breadth ,, aft. 4) fin, 
Depth of box inside, front .. 6ft. Bin. 

4ft. 7Hin. 

Top of box to inside shell |. An lft. 3}3in. 
Thickness of tube plate jin. and ,%in. 

sides, top and ‘buck vein. 

Tubes (brass)— 

Number .. 317 
Length (greatest) || lift. 4}4in. 
Diameter, outside .. 
Thickness... 10 and 11 1.W.G. 

Boiler— 

Heating surface of fire-box.. + 126 sq. ft. 
180 Tb. sq. in, 


Blast pipe, diameter... 


bin. 


hove bottom row of tubes Ift. Odin. 
Chimney Pe. from rail 18ft. 2in. 
Wheels and axles— 
Diameter of wheels, . 8ft. 6in. 
coupled 6ft. Sin. 
Distance between centres of bogie wheels . 6ft. 
» centre of bogie to centre of 
driving wheels .. 10ft. 5in. 
ers between centres of driv ing and trailing em 
Sft. 9in. 
from centre of bogie to buffer ‘plate -. 9in. 
pa trailing wheel to back 
buffer plate 4ft. 6in. 
Distance from centre of ariving wheel to front tf 
fire-box . 10gin. 
Engine wheel base 22ft. vin. 
Engine and tender wheel base . 44ft. 7in. 
Total length over buffers .. .. 54ft. din. 
Bogie axles (iron)— 
Diameter at wheel seat 6}in. 
beari 6in. 
centre 5hin. 
Length of wheel seat .. . 6y,in 
bearings Sin. 
Distance between centres of bearings « 8ft. Tin. 
Crank axle (steel)— 
Diameter of wheel seat 
” bearings .. .. .. Shin. 
atcentre.. as 
at crank journal. in. 
Length of wheel seat . 
” bearin, 
crank journal .. 
Distance between centres of bearings és 3ft. 10} 
Trailing axle (iron)— 
Diameter at wheel seat Sjin. 
hearing shin, 
centre... Thiv. 
Length of w heel seat .. Tein 
Distance between centres of bearings 3ft. 10hin. 
Tyres— 
Width on tread 
Coupling-rod pins. .. Shin. dia. x 4gin. long 
16 tons 
Driving 17 tons 
Trailing ee 16 tons 
Total .. 49 tons 
Tender (Six Wheels), 
Tank — 
Length, outside 20ft 
Thickness of side and back plates ee so 
top plates .. 
bottom plates dim. 
Total ‘Capacity in gallons .. 800 
Coal carried in tons .. .. 4 
Frames (steel)— 
Distance apart oft. 
Thickness. jin. 


Width of footplate 
Thickness of footplate.. . 
Distance of footplate from rail... 


Wheels and axles— 
Diameter of wheels, leading, centre, and os 
Distant from centre to cen re of wheels Pr 


4ft. lin. 


Diameter of axle at wheel seat... .. .. Thin. 
” ” centre.. .. in. 
Length of axle at wheel seat .. Frein 
Distance between centres of bearings .. 6ft. éin 
Weight of wae 
Leading .. ion oe 10 tons 7 cwt. 
Centre 9 tons 
Trailing . 9 tons 
Total 28 tons 7 cwt. 
Weight of engine tender’ working 77 tons 7 cwt. 


A supplement illustrating this fine engine is given this 


week, and in a future issue a working 
appear. 


rawing of it will 
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AIR COMPRESSOR. certainly useless, since it was possible to employ the fuel in 
ms a gaseous form in an engine without transformation. At 

We give @ couple of illustrations of an air compressor | first it was feared that the low calorific power of blast 
Taylor's patent—of quite a new type, which we had recently | furnace gas, together with its supposed irregularity of com- 
page ortunity of inspecting at the works of John Downham | position, would cause some trouble in the internal combus- 
an ote Bury, who are the sole makers. In this compressor tion engine; but it was now evident that the blast 
s most noticeable features of novelty are a rotary and | furnace gives a much greater homogeneity in the gas than 
een movement of the cylinders, the dispensing of the | the ordinary L pours Seeing, moreover, that the propor- 
= small inlet valves, water-jacket and connecting-rod, | tion of air and blast furnace gas is as 8 to 1, the richness of 
— the mixture is liable to 
considerably less varia- 
tions than the gas itself. 
The compression, too, 
can be doubled, and 
may reach 8, 9, and 10 
kilos. by employing poor 
gas, and this high pres- 
sure plays a very large 
part in the efficiency, so 
that the efficiency of 
motors burning poor gas 
may be actually main- 
tained with gas low in 
calorific value. The 
only difficulty in the 
employment of blast 
furnace gas is the dust 
which it contains and 
which has made. its 
cleansing indispensable. 
Mr. Thwaite saw the 
necessity of this from 
the beginning, but the 
Société Cockerill, and 
Herr Von (chelhauser 
endeavoured get 
round the difficulty by 
constructing motors 
which would not be 
affected by the dust. 
They had not succeeded 
in running them for any 
length of time without 
the employment of 
scrubbers, but if the 
experiment had failed, 
whilst, further, the compressor is self-contained and requircs | the time spent in trying to solve the problem had not been 
no foundation. The steam cylinder is of the ordinary kind, lost. M. Deschamps described the various systems in use, 
but in place of the connecting-rod an inclined cross-head is | and said that for final cleansing one of the most. efficient 
used, having a planed slot, and adjustable block working | apparatus seemed to be the centrifugal fan, by which the gas 
upon the crank pin, the effect of this being to give a slower | is mixed with water which picks up the dust and is projected 
motion and a longer pause at the end of each stroke than can | against the casing. But even after proper cleansing had 
be obtained with a connecting-rod. The air cylinder, which | been secured the problem was by no means entirely solved, 
is cylindrical on the outside, and rests in a bored bed, has a | for it was still necessary to devise motors of great size which 
lateral and revolving motion. The lateral motion is about | would run under varying conditions. However, several firms 
din., and the free air enters in the space between the end of | had faced the problem, and had made engines which had 
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all worked perfectly, 
and it was intended 
shortly to carry out 


trials with a high 
power Letombe motor, 
of which, it will be 
remembered, an inter- 
esting example was 


SECTION OF COMFRESSOR CYLINCER 


the cylinder and the fixed end on the bed, the area of the air 
inlet being seven-eighths of the area of the cylinder, thus 
allowing a free passage for the air and avoiding wire-drawing. 
The outlet air valves are flush with the fixed ends on the 
bed. The revolving motion applied to the air cylinder keeps 
the piston and bore of the cylinder true, and maintains the 
end valves in perfect condition. The compressor is made 
with two steam and two air cylinders, thus avoiding dead 
centres. A pneumatic valve controls the steam, enabling 
an equal air pressure to be maintained in the receiver, and 
stopping the compressor when compressed air is not required, 
or starting the compressor when air is wanted. 


THE UTILISATION OF BLAST FURNACE GASES. 


Tue interesting contribution of M. A. Greiner, of Seraing, 
to the “ Proceedings” of the Iron and Steel Institute upon 
the question of cleansing the waste gases of blast furnaces 
before their utilisation in internal combustion engines, has 
been supplemented by an address upon the same subject 
delivered by M. J. Deschamps at the last meeting of the 
Société des Ingénieurs Civils de France. M. Deschamps 
pointed out that if the idea of utilising the enormous energy 
represented by the waste gases of a blast furnace for dis- 
tributing power to all the departments of an ironworks was 
not new it was only quite recently that an attempt had been 
made to burn the gases in an internal combustion engine so 
as to obviate the disadvantageous employment of steam. In 
saying that steam was disadvantageous he did not imply that 
the efficiency of the steam engine was inferior to that of the 
gas engine, because he held that the superiority of the 
internal combustion engine in this respect had by no 


means been conclusively proved. The boiler, however, was 


shown at the Vincennes 
annexe of the Paris 
Exhibition last year. 
All the big motors 
constructed on the 
Continent are horizon- 
tal, and as a contrast 
M. Deschamps gave 
some details of the 
Westinghouse vertical 
engine employed in the 
United States. Like 
many other continental 
engineers who have 
been struck with the 
work done by the Koer- 
ting and (&chelhauser 
engines, M. Deschamps 
thinks that there is 
much to be gained by 
carrying out further ex- 
periments with two- 
cycle motors, and he 
seemed to think that 
something would be 
evolved from this type 
that would be specially 
suitable for burning 
blast furnace gases. 

M. Dutreux thought that the perfect cleansing of the gases 
was of far more importance than the construction of the 
motors, and he believed that the time was not far distant 
when makers would not be able to claim any superiority for 
one type of engine over another. In this connection he re- 
ferred to the great difference in results formerly obtained 
with the Deutz motor at Dudelingen, and the simplex motor 
at Differdingen. Im one case the gas entering the motor 
contained ‘187 gramme of dust per cubic metre and in 
another it was two or three grammes, with the result that 
the motor ran very badly indeed. By means of water spray 
the dust has been reduced to ‘15 and -2 gramme, and both 
motors now run all the week without stopping. At Differ- 
dingen the motors consume three cubic metres of gas of 972 
calories per horse-power per hour, and as there are five 
motors of 600 horse-power it is necessary to cleanse 9000 
cubic metres of gas an hour. This is done by an apparatus 
requiring 30 horse-power, so that the cleansing only 
consumes 1°1 per cent. of the power available; 1°55 
litres of water are required for each cubic metre of gas, 
and 480 kilos. of dust are extracted in twenty-four hours. 
The motors are cooled by 10 litres of water per horse-power 
per hour. Before the employment of the washers at Differ- 
dingen the consumption of oil was enormous, but now the 
600 horse-power engine only needs 65 litres of oil and 3 kilos. 
of grease. The cost for lubricating is £1 per motor per day. 
At Dudelingen the consumption of oil is about the same. As 
to the total working cost of a 600 horse-power engine running 
twenty hours a day and 300 days a year, M. Dutreux esti- 
mates that the interest and repayment of capital represent 
-55 centime per horse-power per hour; labour, general ex- 
penses, maintenance, repairs, and lubrication, ‘53 centime ; 
and the consumption of gas ‘67 centime, for M. Dutreux 
does not admit that the gas costs nothing, but estimates its 


value according to the calorific power of coal burned under a 
boiler. He thus makes a total of 1°75 centime per horse- 
power per hour, which he thinks is quite low enough to 
favour the application of engines for burning blast-furnace 


ases. 

Some details of the blast engine being constructed by the 
Kélnische Maschinenbau, of Bayenthal, for the Dusseldorf 
Exhibition next year were given by M. Demenge, who said 
that the motor is of the single-cylinder horizontal type, 
coupled direct to the air cylinder. The engine is of very 
simple construction. The diameter of the cylinder is only 
775 mm., and the stroke 950 mm., thus giving a piston speed 
in the blowing cylinder of 3°20 m. a second, instead of 
5°70 m. in the engine shown by Cockerill last year. This 
obviates the necessity for cooling. Running at 100 
revolutions a minute, the machine will furnish 500 
cubic metres of air at a pressure of 30 cm. to 40 cm. 
of mercury — about 5 lb. to 7 lb. M. Demenge is a 
strong advocate of the two-cycle type of engine, and said 
that this system is especially suitable for bigh powers and 
consequently for dealing with the considerable masses of gas 
issuing from the blast furnace. The Koerting engine is 
theoretically interesting, but he questions whether it has 
given sufficient proof of its success as an industrial motor. 
It had a great resemblance to the Junkers and (2chelhauser 
motor of 1893, which system had been abandoned by Herr 
Von (Echelhauser in his latest type of engine for poor 
gas. Single-cylinder (ichelhauser motors were now being 
constructed of 1000 horse-power, which might be doubled by 
the interposition of a third piston, with the rod passing 
through one of the end pistons, if it were proved that the 
engine could be practically worked upon the compound 
principle. M. A. Lencauchez gave some interesting details 
of the many devices he had brought out since 1858 for 
cleansing blast-furnace gases, and spoke of the difficulties he 
had met with in avoiding the very light and inconvenient 
mineral deposit known as sublimate. He pointed out that 
the statement of the Cockerill Company that dry cleaning 
was sufficient was not borne out by facts, since, at Miche- 
ville, a 300 horse-power engine seized after running fifty 
minutes, and it had to be re-bored. M. Lencauchez then 
advised the laying down of three scrubbers and a dryer, and 
the installation was complete by the end of February last. 
Differdingen had also profited by the counsels given by 
M. Lencauchez to Micheville, and had added a washer, 
but though it was a great success it was capable of further 
improvement, as the gas, which contained four grammes cf 
sublimate on entering the washer, still left with -25 gramme, 
and this necessitated the stopping of the engine every fortnight 
for cleaning. At Micheville, the cleansing was much more 
efficient, as the gas was washed twice with sixteen times the 
quantity of water. 

M. E. Cornuault regretted that they had no trustworthy 
data as to the comparative efficiency of the steam engine and 
the gas engine, but the calculations of M. Lippmann and M. 
Janet showed that the steam engine only gave an eighth or a 
tenth of the energy contained in the coal, while with the gas 
engine the efficiency was more than double. He therefore 
thought that while the nineteenth century had been the cen- 
tury of motive power by steam, the twentieth century would be 
the century of motive power bygas. The president, M. Charles 
Baudry, remarked that whatever might be the advantages of 
the gas engine, it had its drawbacks, which prevented its 
adoption under certain circumstances, but every one was 
ready to admit that the internal combustion engine had an 
advantage when it could be employed with waste gases, and 
it was not necessary to construct a producer. 


THE STORAGE OF ELECTRICITY.* 


(Concluded from page 580.) 

WE thus arrive at the application of electricity to tramway 
working, which, of all classes of electricity supply, is pre-emi- 
nently benefited by storage. But in this case the main object is 
usually ‘‘ fiy-wheel storage.” 

Under ordinary conditions, where the number of cars is small 
—say up to twenty or thirty—the variations in the load in the 
station are most frequent and of great amplitude ; the average 
load on the generators, no battery being used, is from one-third 
to one - half the maximum load, so that most of the time the 
generating sets are running at less than half load, with a corre- 
spondingly low efficiency. Moreover, the wear and tear on the 
plant is increased in proportion to the variation, for more or 
larger sets have to be kept in operation than would otherwise be 
aeeded. In such a case the use of a battery has a marked effect 
in reducing the variations of load on the generators. Under 
these conditions the efficiency of the battery may be as high as 
90 per cent. 

The battery in this case acts as a fly - wheel, alternately 
receiving and giving out energy. Unfortunately, however, the 


Fig il2. Feed. 


analogy is not complete. The battery, unassisted, is sluggish, for, 
owing to its nature, a considerable variation of pressure at its 
terminals may take place without making much difference to the 
current. The resistance of a battery, capable of giving 
1000 amperes at 500 volts for one hour, is about ‘024 w. The loss 
of pressure in the battery at full load is, therefore, at least 24 volts, 
po in changing from full discharge rate, at 1000 amperes, to full 
charge rate, at 500 ampéres, a variation of 36 volts, or 7 per cext., 
is necessary to overcome resistance alone. The actual charge 
required to establish permanently the new condition—as dis- 
tinguished from a momentary reversal—would be at least 10 per 
cent., probably more, and this takes place in entirely the wrong 
direction. When the load on the station increases, the pressure 
applied to the feeders ought also to increase, but with the battery 
at work alone the pressure, on the contrary, will fall, Hence the 
battery, unassisted, is not satisfactory. 

A suitable proportion for the battery output and the generator 


* Paper read before the Civil and Mechanical Engineers’ Society, May 
2nd, 1901, by A. H. Allen, A.M.I.E.E. 
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output in the case in question is obtained when the two are about 
equal to each other and to half the maximum load; hence at times 
of maximum load the battery will have to discharge into the line 
at full load in conjunction with the generators, while when the 
load falls to zero the battery must absorb the full output of the 
generators. We must, therefore, anticipate a variation of 10 per 
cent. in the battery pressure in the wrong direction. 

It is necessary to use shunt-wound or separately-excited 
dynamos in conjunction with a battery, as in Fig. 12, as compound- 
wound generators are liable to reversal ; this, as it happens, is a 
condition favourable to the operation of the battery, for shunt- 
wound dynamos have a falling characteristic. Thus, as the load 
falls, the pressure of the dynamo rises, and it is better able to 
charge the cells, Even if acompound-wound dynamo with a rising 


Fig 43. 
Booster 


O19" 


Differentially wound 
D 


characteristic could be used, the battery, far from being an aid, 
would be highly detrimental to the regulation. 

Suppose, however, that a booster is added to the combination of 
shunt-wound dynamo and battery, with its armature and field 
magnet winding in series with the outgoing feeders, The result 
is practically to ‘compound ” the whole station. The connections 
in this case are shown in Fig. 13. 

_In this case a dynamo with a rapidly falling characteristic would 
give the best results; if the fall is not sufficiently rapid with a 
shunt-wound machine, a few turns of series winding in opposition 
to the shunt winding would produce the required effect. en a 
small variation in the current from the dynamo will give a large 
variation in the terminal pressure so as to help to charge the 
battery when the load diminishes, and vive vers@, the booster 
Thus the 


meanwhile taking care of the pressure on the line, 


Fig 14. 


Feeder 


Special Booster 


TU 


Rails 


desired rise in pressure on the feeders is obtained, while the 
dynamo output remains sensibly constant. 

An objection to the use of a booster is the large size of the 
latter, and about one-fifth that of the dynamo roughly speaking. 
However, it may be provided with a differential winding, so as to 
act in opposition to the dynamo and battery at light load, and then 
it need only have one-tenth the size of the dynamo. The latter 
and the battery would be increased in size, but this would not be 

drawback, 

Mr. J. 8S. Highfield, borough electrical engineer of St. Helens, 
has devised a system which gives practically a steady load in the 
dynamo at constant pressure quite automatically, is is shown 
in outline in Fig. 14. 

The whole of the battery current goes through a booster, the 


Fig 


Feeder 


Booster 


excitation of which is controlled by a small machine driven by the 
motor, which also drives the booster. The controlling machine is 
placed in series with the fine wire winding of the booster field, 
across the terminals of the battery, so as to oppose the E..M.F. of 
the latter ; a thick wire winding is placed in series with the main 
current going to the feeders. e windings are so propo:tioned 
that when the battery P.D. is high the booster acts in opposition 
to it, while when the P.D. is low the booster assists it. The result 
is a constant pressure on the bus bars, and a constant load on the 
dynamo. It will be noted, however, that the rise of pressure on 


the bus bars to compensate for the fall in the feeders is not pro- 
vided in this system, though perhaps it might be. 

A system which would make use of a compound-wound dynamo 
is suggested in Fig. 15. 

Here the booster is differentially wound as before ; the fine wire 
winding is arranged to give an E,M.F, in opposition to the cells at 


light load, so that the dynamo is enabled to charge them. At half 
the maximum feeder load the ampére turns due to the main current 
first annul those of the fine winding, so that the battery is idle and 
the full dynamo current is delivered to the feeders. At the maxi- 
mum load the excitation due to the main coils is just double that 
of the fine winding, so that the booster assists the battery to dis- 
charge to the feeders. By this means the minimum size of booster 
is obtained. It will be noticed that the battery current, as well as 
that from the dynamo, passes through the series winding of the 
dynamo field magnets, which must therefore be designed to corre- 
spond. _It follows that the arrangement would not give the same 
result if more than one dynamo were used, as the battery current 
would be divided between the various machines on account of the 
equalising connection between the brushes. 

The application of storage batteries to traction must be regarded 
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as still in the course of evolution ; but there can be no question as 
to their utility, except in the case of very large systems, 

In conclusion, the author wishes to express his sincere thanks to 
Messrs. W. A. Chamen, H. W. Miller, J. A. Bell, R. A. Chattock, 
J. S. Highfield, F. H. Chaplin, J. H. Rider, T. Mather, G. A. 
Grindle, and J. Brookes, a3 well as the various manufacturers of 
storage batteries, for the information with which they freely fur- 
nished him. 

Addendum.—The following information came to hand too late for 
inclusion in the paper :—The Chicago Edison Company has increased 
the capacity of the battery referred to above to 22,000 ampére-hours. 
For about four months in the year the battery is used freely, being 
completely discharged two or three times a week. During the rest 
of the year the ace f is mainly used to steady the voltage, but is 
completely discharged at least once a week to boie it in good con- 
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dition. The average yearly energy efficiency under these con- 
ditions is 63°5 per cent. Under test conditions it is ible to 
reach 75 per cent., but this cannot be maintained in ordinary cir- 
cumstances. 

The makers—the Electrical Storage Battery Company, of 
Philadelphia—maintained the battery at a fixed percentage in 
perfect order. One man and a helper usually suffice to look after 
the cells, &c. Of-the two load curves annexed, that of November 
26th, 1900, is ideally suited for storage ; that of December 3rd is 
not so suitable, as the peak is too wide. According to American 
practice, the cost of the battery exceeds that of the equivalent 
generating plant if the peak lasts longer than two hours. 

The advantages gained by the use of the battery lie preg ee the 
better pressure regulation obtained and in the use of the battery 
in emergencies, so that the station can run with a smaller 
number of engines and boilers than would otherwise be safe. 

For these interesting remarks the author is indebted to Mr. 
L. A. Ferguson, general superintendent of the Chicago Edison 


Company. 


AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Railway works, —The new works of the Wisconsin Central Railway 
at Fond du Lac comprise two parallel main buildings, 110ft. apart, 
with a transfer table, 70ft. wide, between them, leaving 20ft. 
between each building and the table. One isa locomotive building, 
507ft. by 128ft. ; the other is a carriage and on 9 building, 480ft. 
by 160ft. There is also an office building and a storehouse. A 
special locker house is provided for clothing, and has 600 ventilated 
metal lockers. All the buildings are of brick, with steel columns 
and roof trusses, Electric power is used throughout, and is gen- 
erated at a central station. The plant includes two Corliss engines 
of 350 horse-power and 150 horse-power ; the larger one has two 
tly-wheels, and is belted to two 100-kilowatt generators. The 
smaller drives a similar generator ; this is for lighting the 
shops, yards, and station, and for running the machinery when 
working overtime. There are three cylindrical boilers, 6ft. by 18ft., 
with the Sturtevant forced-draught system, so that the taps of the 
chimneys are only 50ft. above the roofs. Both main shops have a 
central row of columns. The locomotive building has a repair shop 
330ft. long with fifteen engine pits on one side and the machine 
tools on the other. Next to this is a blacksmith shop 88ft. long, 
and then a boiler shop, 88ft. with three pits. Over the fifteen pits 
in the repair shop are two 30-ton rope cranes ; over the other side 
of this shop are two 5-ton and one 2-ton cranes, The line shaft is 
in four sections, each driven by a 40 horse-power motor. Two 
30 horse-power motors drive the ventilating fans, and two drive the 
air compressors, which furnish compressed air for various purposes. 
In the blacksmith shop are eighteen forge fires, with uptakes 


leading to three chimneys, and there is an exhaust fan driven 
by a 15 horse-power motor. The carriage and = building 
t.; a paint 


has a repair shop 260ft. long ; a woodworking shop, 1 
shop, 160ft. ; and an upholstering and ‘varnishing shop, 20ft. 


There are thirteen tracks in the repair shop and five in the paint 


shop. A 15 horse-power motor drives the machinery, and a 40 
horse-power motor drives the exhaust and ventilating fans, ‘I'he 
transfer table is driven by a 50 horse-power motor, and another 
motor drives the 70ft. turntable which serves a segmental engine 
shed—or roundhouse—having twenty radial tracks. Coal, water 
and sand supply, open tracks for running Se to goods 
wagons, and other general facilities are provided. These works 
have to take care of 100 locomotives and 10,000 wagons and car. 


es, 
reakwater at Bujfalo.—The main harbour at Buffalo, on Lake 
Erie, is formed by a breakwater running parallel with tke coast, 
and starting from a headland, A portion of this breakwater js 
being rebuilt, and will be 7260ft. long, in about 30ft. of 
water, Most structures of this kind are timber cribs, filled in with 
stone, but the Buffalo breakwater is of large rubble stone on a 
hearting of gravel, and having an outer face of large stone blocks 
carefully laid. The width at the base is about 130ft., while the 
top is 15ft. wide and 12ft. above mean water level. @ gravel 
was discharged by barges to form two ridges 6ft. high, and the 
space between them filled in with 3ft. of gravel. The toe of each 
slope is formed by a ridge of small broken stone, and above the 
large broken stone is deposited, the 
esired crossed section, the slope being regu by systematic 
soundings and by examination with water telescopes. These tele. 
scopes are steel tubes 12ft. long, 12in. diameter at the bottom and 
4in. at the top. A disc of glass is fitted to the bottom, and the 
tube is slung from a crane or boom. Upon this surface are laid 
the large facing blocks, commencing at about 10ft. below the water, 
to form a flat face on the lake side and a steeper face on the harbour 
side. The stones are handled by derricks mounted on barges 28ft, 
jo A agen and 34ft. by 110ft., the derricks having steel lattice booms 
S0ft. to 75ft. long, with shear legs 50ft. high. The falls are in, 
wire cable, operated by winding engines with cylinders 8hin. by 
10in. The work is being done by contract under the direction of 
the Engineer Corps of the United States Army. 

Rope-making mill,—The new plant of the Plymouth Cordage 
Company comprises a main mill 558ft. by 142ft., of which 88ft. of 
one end is used as a preparation room. Outside are the picker 
building, 50ft. by 104ft. ; engine-house, 50ft. y 72ft. ; boiler-house, 
with rr room and repair shop, 50ft. by 133ft., and coal 
house, 50ft. by 180ft., supplied by a Hunt coal-handling and 
conveying plant. The mill is a two-storey brick building, with a 
basement. The baled hemp is stored in the basement, and elevated 
to the preparation rooms, the two upper floors being alike. The 
twine produced is taken to the basement, where it is wound into 
balls. Power is furnished by eight horizontal tubular boilers 
carrying 185 lb. pressure and a vertical cross-compound conden- 
sing engine of 1 horse-power. This has cylinders 28}in. and 
64in. diameter by 54in. stroke, and makes 72 revolutions per 
minute. The engine has Corliss double-ported valves. Power is 
conveyed to the mill machinery by rope transmission. The ro 
wheel is 25ft. in diameter and 7ft. Sin. wide on the face, which has 
36 grooves for ljin. rope. The wheel weighs 65 tons. Of these 
ropes sixteen run to the main shaft of the upper floor, and 
twenty to that of the lower floor. These shafts have rope sheaves 
7ft. diameter, running at 250 revolutions, the speed of the ropes 
being 5652ft. per minute. On the shaft in the lower floor is a 
5ft. sheave, with four ropes driving a countershaft in the basement, 
from which the ventilating fan and the pumps are driven. From 
the main shafts other ropes drive the machinery. The mill has 
wooden columns, floor beams, and joists, The ment is S4ft. 
high ; first storey, 16}ft. ; second storey, 18ft. A warm-air duct of 
quadrant shape in section, 5ft. 8in. radius, is built inside the wall, 
under the basement, and through this the hot air is blown by the fan. 
Two hollow buttresses carry the hot air up to the floors, where it 
is distributed by pipes, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


ENGINEERS requiring renewed supplies of iron found themselves 
able to obtain them on 'Change this—Thursday—afternoon in 
Birmingham on slightly easier terms than of late, in consequence 
of the new reduction in ironworkers’ wages of 5 per cent. for mill- 
men and 6d. for puddlers, which has slightly decreased makers’ 
costs, The new net average selling price for March and April was 
£7 7s. 8°17d., or a reduction upon the preceding average of 
lls, 44d. per ton. The new rate for puddling became s, 

r ton on the 3rd June, and will so continue until the 
rd August. The statement of the different classes of iron 
sold, ‘and the net average selling prices, was as follows :— 
Bars, 17,327 tons and £7 8s, 11°07d.; angles and tees, 1379 tons 
and £7 13s. 11°77d.; plates and sheets, 1261 tons and £8 9s, 2°19d.; 
hoops, strip, and miscellaneous, 5709 tons and £6 17s. 7‘77d. 
The total quantity of iron dealt with in the returns is therefore 
about 25,678 tons, which is an increase of 2037 tons. The increase 
in production occurs solely in bars—2092 tons ; and angles and 
tees—201 tons ; declines being shown by plates and sheets—172 
tons ; and in hoops and miscellaneous sections—84 tons, in the 
matter of the price of the various descriptions constituting the 
average, plates and sheets have declined 6s, 11°4ld., bars 
lls. 5°24d., hoops, 11s. 9°02d., and angles and tees 14s. 6°30d, 
Wages have been reduced since last February by 2s. 3d. per 
ton for puddlers, and 224 in the case of millmen ; and had the 
puddlers not on one occasion conceded a 3d. to which they were 
entitled, and the millmen a 4 per cent., the aggregate reductions 
would have been 2s. 6d. and 25 per cent. 

Marked bars continue £8 10s.; Earl Dudley’s L.W.R.O, brand, 
£9 2s, 6d.; merchant bars, £7 10s.; and common unmarked, £6 10s. 
Sheets—singles—are quoted £7 17s. 6d. to £8, and doubles £8 to 
£8 2s, 6d. Galvanised corrugated sheets are quoted £11 5s. to 
£11 103., with an improving oversea demand. Hoop iron is 
£7 15s.; nail rod and rivet iron, £7 to £7 103.; and gas strip, 
£6 5s, to £6 10s, 

Steel is in good demand for engineering services, and much less 
than of late is heard of either American or continental competi- 
tion, Plates are quoted £6 -15s. to £7 5s.; girders, £6 to £6 5s.; 
bars, £7 to £7 10s.; and angles, £6 to £6 5s. Demand continues 

ood for Siemens billets at £5 5s. to £5 7s. 6d., and also for 
Siansieer at £5 to £5 2s, 6d. 

Pig iron occupies a satisfactory position, some of the furnaces 
having sold their output for several weeks forward, and future 
business in some Midland sorts is conducted at an advance of 6d. 
or ls, per ton. Staffordshire all-mine is quoted 52s. 6d. to 60s. 
for ordinary, and 75s. to 80s. for best, with cold blast at 95s. to 
105s. The price asked for Northamptons is 46s, to 48s., and for 
Derbyshires 48s, 6d. to 50s. 

The dispute in the chain trade is nearing its end. Upwards of 
twenty employers have acceded to the men’s request for the 
standard rate of wages, and only a few works are standing. 

The Chairman of the Mines Drainage Commissioners’ announced 
at Wednesday’s monthly meeting that they were in negotiation 
with the Electric Power Company. In regard to the Mond Gas 
Bill, they had been strongly opposed in the House of Commons by 
the vested interests, and seeing that the matter had been so fully 
thrashed out, and that it had been so conclusively b kige that they 
would not be injured by the introduction of Mond gas, and that it 
would be of great benefit to manufacturers, he hoped that the 
opposition would not be renewed in the House of Lords. 


NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
Munchester.—Neither business nor industrial operations during 


the past week have afforded much real test of the actual position 
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‘ iron, and coal trades of this district. The 
in the engines oe rt have been more extended than usual, 
and at some of the wor! and many of the collieries have gone on 
until Wednesday, the pits in the immediate neighbourhood of 
Manchester having been practically stopped for about eight days. 
The slightly better tone to which I have previously made reference 
however, to be well maintained, and although there is 
oF low selling in the open market, and some of the merchants, 
pe A apparently do not believe in the present talk of improvement, 
continue to quote considerably under current rates for delivery 
forward, makers and manufacturers are unquestionably — 
more firmness in their quotations, and are not dispo to boo! 
further orders at the low figures they have been taking recently. 
The situation in the engineering trades remains —- 
unchanged. In some branches activity is still fully maintained, 
and there is no scarcity of new work coming forward; in others a 
continued slackening off is the general report, and depression is 
still the position throughout the textile machine-making trades, 

‘The Manchester Iron Change meeting on Tuesday opened with 
a fair attendance after the holidays, but the business doing 

enerally was of no one weight. In pig iron a fair amount of 

uying is reported, an here and there consumers are purchasing 
in larger quantities than they have been doing recently, but 
transactions for the most part are still of a hand-to-mouth character. 
Lancashire makers report that they have been booking rather 
more freely in foundry qualities, and at slightly better prices, their 
average quotation being about 56s. 6d., less 24, delivered Man- 
chester. Lincolnshire makers are o— quoting 6d.—in some 
instances 1s.—above the official minimum for foundry, and it 
would be difficult to place orders at anything under 50s. net cash, 
delivered Manchester, but merchants are still selling at about 
493, 3d. to 49s. 6d, For Derbyshire foundry prices range, accord- 
ing to brand, from about 53s, 6d. to 54s, 6d. net, delivered in this 
district. Not more than an indifferent sort of business is reported 
in forge qualities, and for these prices remain much as last quoted, 
delivered Warrington, about 49s. 6d., less 2 Lanca- 
shire, and 48s, 2d. to 48s. 8d. net Lincolnshire. Middlesbrough 
and Scotch brands, although makers’ prices remain without 
quotable change, are in the open market rather easier. For 
special brands of Middlesbrough makers quote about 54s. 10d.; 
open brands are, however, to be —— readily at 53s, 10d. to 
54s. 4d. net. Scotch iron, delivered Manchester docks, averages 
about 59s. 6d. to 60s, net for Eglinton and Glengarnock. 

An improvement in some directions is noticeable in the finished 
iron trade. Bar makers reporta moderately good business coming 
forward, and although short time is still prevalent, some of the 
forges are being kept fully going. No better prices are, however, 
obtainable, £6 Ss. to £6 10s., delivered Manchester, being makers’ 
quotations, with lower sellers amongst merchants. Representatives 
of Staffordshire firms report a decided improvement in that district ; 
there is a poe | up in some of the low cut South Staffordshire 
prices, and North Staffordshire makers are very firm at from £6 10s. 
to £6 15s. per ton delivered here. Sheets are stronger and can now 
searcely be quoted under £8 2s. 6d. to £8 5s. per ton delivered 
Manchester. For hoops there is only a slow demand, and it is 
becoming difficult to maintain pricesat the list basis of £7 12s. 6d. for 
random to £7 17s. 6d. for special cut lengths delivered Manchester 
district, with 2s. 6d. less for shipment. 

Throughout the steel trade generally the position would seem to 
be improving. Hematites are steady at late quotations, ranging, 
par. a to brand, from 62s. to 68s., less 24 delivered here. ith 
lessening foreign competition billets are becoming stronger, but 
home quotations still average about £4 lds. per ton. Bars are 
scarcely quoted under £6 12s, 6d. to £6 15s., and local makers are 
well off for orders, Common steel plates average about £6 2s. 6d. 
to £6 5s., and makers of steel boiler plates are not now taken under 
£6 10s. delivered in this district, some moderately good lines having 
been put through at this figure, buyers finding that they could not 
repeat orders at the low prices taken a week or so back. 

Only a very slow demand for all descriptions of fuel is reported 
throughout the coal trade of this district, and notwithstanding the 
protracted stoppages of the pits, there are ample supplies upon the 
market, For house-fire qualities the d d has fallen off con- 
siderably, and this branch of trade is now entering upon the usual 
summer season, The reduction of 1s, 8d. per ton by the collieries 
in the Manchester district announced last week has now been 
followed generally throughout Lancashire, and at the pit mouth 
the average prices may be quoted at about 15s. to 15s. 6d. for best 
pet Arley, 138, to 13s, 6d. seconds Arley and Pemberton 4ft , 
and 11s. 6d. to 12s. for common house-fire coals, 

The prices have already come down considerably in other 
descriptions of fuel, there has been no officially - announced 
reduction in these, list rates being allowed to remain simply 
nominal, colliery owners meeting the market according to special 
circumstances and conditions as they arise. For the lower descrip- 
tions of round coal for steam and forge purposes it is exceptional 
where more than 10s, 6d. per ton at the pit is now being got, some 
special sorts being perhaps quoted 11s, per ton. Much the same 
applies to engine fuel, in which the bulk of the business doing 
is from hand to mouth, and prices have practically to be made 
from day to day. The average quotations at the pit mouth 
may be given at about 6s. 6d. to 7s. for the commonest sorts, up 
to 8s. and 8s. 6d. for the best qualities of Lancashire slack, From 
other districts—Derbyshire, Staffordshire, and Yorkshire—slack 
continues to compete at extremely low figures, ranging 3s. 6d. 
to 4s, per ton at the pit mouth according to quality. 

A fair number of gas coal contracts have now been settled on 
the basis of 2s, nal ard ton under last year’s prices, and although 

bly exceptional transactions may be put through at a trifle 
lower figure, colliery a generally seem determined not to 
give way further. locomotive fuel contracts are not yet 
settled, but it seems probable some arrangement may be come to 

e shipping e is quiet, with low prices ruling, rangi 
from about 11s. 6d. to 11s. 9d. for posi. 12s, 3d. 40 12s, 6d 
- the best qualities of steam coal, delivered at the ports on the 
Mersey, 

Coke maintains the somewhat stronger tone reported of late, 

lancashire foundry qualities ranging from about 23s. and 24s, up 
to 25s. and 26s. for the best qualities, and washed furnace cokes 
about 12s, to 13s, Pant ton at the ovens, 
, Barrow,.—Very little change can be noted in the hematite pig 
iron trade this week. Orders are few, but quite sufficient to cope 
with the production of the 35 furnaces in blast, as compared with 
45 furnaces in the corresponding week of last year. Makers still 
quote 58s, to 60s. per ton for mixed Bessemer numbers net f.o.b., 
while warrant iron, in which there are practically no transactions, 
are firm at 57s, 9d. net cash sellers, buyers 1d. less. The firmness 
of warrants, especially in view of the small stocks held—24,576 tons 
—is resulting in keeping prices up, and in making it all the more 
certain, when a better demand springs up, that smelters will get 
a better advantage from an improved market than would be 
possible if lange stocks were thrown on the market in competition 
with the output of manufacturers. Stocks during last week 
Increased 1911 tons, owing mainly to the stoppage of the steel 
mills in the district in consequence of the holidays. 

Iron ore is in very poor demand, and prices remain low at 12s. 
for good average sorts net at mines, The trade in Spanish ore is 
quieter than it has been. 

Steel makers are fairly well off for orders, and have re-started 
all their mills this week after the holidays. ‘There is a fair demand 
for rails and ship = on home account, but there is not much 

usiness doing on foreign and colonial account just now. Prospects 


are, however, improving, and it is probable, from present appear- 
ances, that even if the war in South Africa is not settled in the mean- 
time, there will be a brisk year’s trade in steel, and that for all 

escriptions of local steel produce. There is, however, the essential 
necessity of keeping prices Jow so as to check foreign competition. 
i No improvement can be noted in the shipbuilding and engineer- 
ng trades, No new orders have been booked during the week, 


except a new steam ferry boat for Walney Channel to duplicate 
that which is already working. There are prospects, however, of 
some good orders, 

Coal and coke are in quiet demand, and prices are very low. 
Indeed, coal is lower in bh this week than for a long time t pre 

The shipments of iron last week represent 2015 tons and steel 
9620 tons, as compared with 18,720 tons of iron and 10,086 tons 
of steel in the corresponding week of last year, a decline in iron of 
16,705 tons and in steel a decrease of 466 tons. The shipments of 
iron this year ory 145,569 tons and steel 190, tons, as 
compared with 357,649 tons of iron and 184,990 tons of steel, a 
decline in iron of 212,080 tons and in steel an increase of 5333 tons. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

WHITSUNTIDE was more pay observed this year than it has 
been for several seasons. In one or two directions buying was 
resumed on Thursday, and in others on Friday, but generally 
very little was done indeed throughout the colliery districts 
during the week. It was expected that the closing of work 
for three or four days would have the effect of bringing 
orders forward pretty freely, but this has not been the 
case. Consumers had evidently made full preparations by 
placing their orders in advance, and, besides, they knew that 
a fall in prices was inevitable on the Ist of June. That fall 
has now taken place, but not to such an extent in Yorkshire as 
in Lancashire. Inthe Yorkshire coal districts many coalowners 
are standing stiffly at a reduction of 1s, 3d. per ton, but others 
are allowing 1s, 8d. per ton on their best qualities. The Lanca- 
shire coalowners, however, have reduced their quotations by 
2s, 6d. per ton on the best — and there is a good deal of 
complaint in the Yorkshire districts that more liberal concession 
has not been made in Yorkshire house coal. Several coalowners 
state there is no need to reduce prices at all, as they find the 
market quite adequate to take their output. This statement is 
hard to believe, and there is every prospect of further weakening 
of values as the month advances, particularly if the fine weather 
which has continued so long is maintained for any length of time. 
Quotations for house coal, indeed, are somewhat irregular, varying 
from 14s. down to 12s, per ton, and in some instances less prices 
than these have been accepted to effect clearance of stocks in 
wagons on the lines, 

In the steam coal trade there is a good demand for inland 
requirements for the railways, and also for the Humber ports for 
foreign countries. Values are easily maintained at 10s. per ton 
for Barnsley hards, which is 1s. per ton higher than the price at 
which railway contracts have been made. ae fuel is weaken- 
ing, small coal being largely in excess of the demand. Lower 
prices have thus to be accepted to clear stocks. Nuts are quoted 
at 7s. 6d. to 8s. 6d, = ton, screened slack from 5s, 6d. per ton, 
pit slack from 2s, 6d. per ton. No improvement whatever is 
eee in the coke trade, which is about as depressed as it 
can be. 

In the iron and steel markets there is very little to report owing 
to the general stoppage during the first half of last week. In 
several instances the works were closed for the entire week, and 
only re-opened last Monday. The closure, as usual, has been 
utilised for repairs and renewals. Manufacturers state that more 
is being done in pig iron, but less in several classes of finished iron. 
Better supplies of Swedish material are now coming forward, and 
those who are in a position to buy large weights can get what they 
want on somewhat easier terms. Concessions varying from 20s. 
to 10s, per ton have recently been made to large buyers, but in the 
smaller weights there is no change. In the engineering houses 
trade is somewhat languid. The demand for wire rods has been 
better. There has been no falling off in the business done in 
colliery stores, which has been a most important department of 
local industry now for the last few years. 

Although —— are heard in the cutlery trade, those who 
are in position to know state that affairs are not quite so unsatisfac- 
tory as reported. It is certainly the case that one or two of the 
best firms are well off for work, although, of course, much more 
could be done both for the home and foreign markets, The slack- 
ness in cutlery, however, applies quite as much to continental 
manufacturers as to those of Sheffield. In the silver, electro-plate, 
and Britannia metal trades the larger houses are rather better 
employed, but smaller establishments have difficulty in giving their 
men full time. Several good lines for new hotels and shipping 
companies have recently been placed in Sheffield. The fine weather 
during May has had some influence in encouraging managers of 
hotels and boarding-houses, and people who let apartments, to send 
in orders for table and other appointments, A good season is 
anticipated at all the watering-places, and this has always a favour- 
able effect on the cutlery, silver, and allied trades, 

The Sheffield Chamber of C ce and Manufacturers has 
intimated this week to local manufacturers that Mr. J. C. Milligan, 
who was appointed last year by the Foreign-office to be British 
Commercial Agent in Switzerland, is to be in Sheffield on Tuesday 
next, the 11th inst., to impart information to manufacturers and 
merchants who have business in Switzerland as to the best means of 
increasing their trade with that country. 


NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE quietness reported last week on account of the holidays has 
been carried over to the present week, and very little new business 
has been forthcoming in the iron and allied industries during the 
past few days, while prices in some branches have become easier, 
and indeed have been substantially reduced in several cases. The 
decreases in values have been in ordinary Cleveland pig iron, also 
in plates, angles, and bars, and in no instance in other de ents 
can any improvement in quotations, much less in actually realised 
rates, be reported. This is somewhat disappointing, as a more 
favourable state of affairs was looked for directly after the close 
of the holidays. But the reports from abroad are not as sanguine 
as they were, and this has detrimentally affected the warrant 
market, with the result that consumers are loth to buy, and prefer 
to wait in order to judge how far they may expect the prices to go 
down. At the same time, the easier rates for warrants have led 
holders to press sales, and that has hastened the drop. Makers of 
Cleveland pig iron, though they have good orders booked for the 
present month’s execution, and a fair number also for July, have 
reduced their quotations in sympathy with those for warrants, 
though not to the same extent. 

Buyers have been able at times this week to get Cleveland war- 
rants at 45s, 2d. per ton, and undersuch circumstances consumers 
would not -_ as high rates for makers’ iron as they paid last week. 
Some of the producers nevertheless still quoted 1s. per ton for 
early f.o.b. deliveries of No. 3 Cleveland G.M.B. pig iron, but 
45s. 9d. was the most they were able to get, and 45s. 6d. was 
taken. That was all that would be given on Wateastugy, either to 
the producers or the merchants, the latter of whom are competing 
more strongly than they did. No, 1 has been sold at 47s., 
No. 4 foundry at 43s, 9d. to 44s., grey forge at 43s. 6d., mottled 
at 43s, 3d., and white at 43s, 

The situation is much more satisfactory in the hematite iron 
market than it is in Cleveland iron ; there is, in fact, none of the 
weakness that is displayed in the latter; on the contrary, the 
tendency of prices is rather upwards, and makers have gone on 
steadily advancing their prices ever since the turn ap) in 
March ; there has not been a single step backwards, all changes 
being in the shape of a rise, And this has been carried out not- 
withstanding the substantial increase in the output. The con- 


sumption has grown even more largely than the uction, and 
nothing has been added to the stocks an a result of the increased 


output, in fact the quantity held in stock is being reduced. For 
mixed numbers of East Coast hematite pig iron 56s. 6d. is the 
least that would be taken at any time this week, and some makers 
have put their price up to 57s. For No. 1 hematite 57s. 6d. has 
been accepted, and for hematite forge 52s. 6d. There is more 
demand for spiegeleisen, both for local consumption and for abroad, 
A few days ago the first shipment of pig iron from the Tees to 
America that has been sent for many years was despatched for 
Baltimore in the new steamer Parthenia, It was a cargo of 
3500 tons of spiegeleisen from Messrs. Bolekow, Vaughan, and Co.’s 
works, and is an enormous ‘o for this class of iron. More is to 
follow, and on this account Messrs, Boleckow, Vaughan, and Co. 
have re-started another furnace at Middlesbrough, so that they 
will have two furnaces turning out spiegel. 

In addition to the furnace re-started by Bolckow, Vaughan, and 
Co., another has within the past few days been re-started at 
Palmer’s Shipbuilding and Iron Company’s works at Jarrow-on- 
Tyne, to produce hematite iron, for which the demand appears to 
be better than the supply. Since the market became better for 

roducers, they have re-started eight of the furnaces which were 

amped down in the winter, and now 82 are working in the North 
of England, against 97 in the autumn. It may be remarked that 
not one of the eight furnaces re-started has been set to produce 
ordinary Cleveland iron ; the market has not called for any increase 
in the production of this, but it has been necessary to be able to 
supply more hematite iron than was being produced. The hema- 
tite iron market in this district may thus be accounted satisfactory. 

The stock of pig iron in the public warrant stores of this district 
during May decreased 1454 tons. Connal’s, however, reported an 
increase of 1747 tons in their stock of Cleveland pig iron, 75,214 
tons being held at the close of the month; but in the North- 
Eastern Railway Company's store the quantity was reduced to 
9217 tons, or 1058 tons decrease for the month; and as regards the 
stock of hematite iron in Connal’s, there was a decrease of 2143 
tons, the quantity being down to 4502 tons at the close. Very 
little of the 4502 tons of hematite is held by the public, because 
warrants are in circulation for only 1000 tons. 

The shipments of pig iron from the Cleveland district during 
May reached 119,326 tons, the largest quantity, with one exception, 
ever reported in May of any year. It compares with 100,912 tons 
in May last year, and with a May average for the last ten years of 
98,000 tons. The following will show how the oversea business has 
fallen off, and how this loss has been more than counterbalanced 
by an improvement in the coastwise trade, so that if the Cleveland 
ironmasters are not getting rid of their iron in the same direction 
as last year, they are finding another market for it, and a decrease 
in their continental trade does not signify an accumulation of stock 
on their hands :— 


Coastwise. Foreign. Total. 

Tons. Tons. Tons. 
May, 1901 50,881 68,995 es «- 119,286 
April, 1901 -- S490 .. .. .. 195,716 
May, 1900.. .. .. 25,054 .. .. 75,858 .. .. 100,912 
May, 1899.. .. .. 47,869 .. 76,105 .. 123,974 


There is thus a marked c e in the direction of the exports in 
May this year as compared with those for the corresponding month 
last year. In May last year Germany had 50,819 tons of pig iron 
from the Cleveland district, and in one month last year over 
74,000 tons, but the quantity last month only reached 39,705 tons. 
Belgium, which in May last year received 5897 tons, last month had 
but 2925 tons ; to France the quantity was reduced from 4190 tons 
to 3555 tons ; and to Sweden and Norway from 9919 tons to 6645 
tons. Italy was the only country which last month showed any 

rticular increase, the quantity rising from 1850 tons to 6136 tons. 

‘o Scotland, however, the deliveries were more than doubled, 
being 39,101, against only 18,331 tons in May last year. 

The pig iron exports from this district for the current year have 
reached 463,839 tons, of which 132,107 tons went to Germany, and 
175,255 tons to Scotland. But in the corresponding period of last 
year Germany took 249,567 tons, or nearly double this P ag a 
figures. The oversea deliveries this year as compared with last 

ear’s have fallen off 35 per cent., but the coastwise shipments 
A increased 52 per cent. There is thus no reason for dissatis- 
faction in regard to the exports. 

The demand for manufactured iron and steel is very quiet, and 
in some branches the competition is so keen that further reduc- 
tions in prices have been made. Thusiron bars are this week down 
5s., as are also steel plates and angles, this being most unexpected 
in the case of plates, some of the makers of which are of opinion 
that it is more than the nature of the trade demands. Common 
iron bars are now quoted at £6 5s., best iron bars at £6 l5s., and 
best best £7 5s.; steel bars are at £6 2s. 6d.; steel ship plates, 
£5 15s.; steel boiler plates at £8 ; steel ship angles, £5 10s.; steel 
engineering angles, bs lis., all less 24 per cent. f.o.t. It is strange 
to find iron plates and angles considerably dearer than steel, but 
there are few makers of the former now, and they have practically 
a monopoly of the trade. Heavy steel rails are quoted at £5 net 
at works, and cast iron chairs at £3 10s. also net at works. 

The Cleveland ironstone mining industry is somewhat more 
active than it was in the first quarter of the year, and at several 
of the mines, where men were stopped when various furnaces were 
damped down in the winter, employment has again been found for 
the idle hands, 

The coal trade is active, the collieries, in fact, being as fully 
employed this week as at any time this year, and shipments are on 
a large scale. Prices are firmer, and generally are 1s. 6d. per ton 
better than they were a month ago. Best steam coals are quoted 
at 13s, 6d. per tonf o.b., and seconds steam at 10s, 6d. f.o.b. Coke 
is in more request, owing to the re-starting of more furnaces, and 
also to a larger demand from the Continent, and the price is 
improving. For medium coke delivered at the Middlesbrough 
furnaces not less than lis, per ton is quoted, and best cokes are 
realising 16s, 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The pig iron market has been quiet in the course of the week, 
The demand for raw iron is easily met, and there is no pressure 
whatever for delivery, so that the market continues in a listless 
condition, and there is a slight downward tendency in prices. 

Business has been done in Scotch warrants between 53s. 6d. and 
533. 84d. cash; Cleveland, 45s. 2d. to 45s, 6d.; and West Coast 
hematite, 57s. 54d. to 57s. 9d. cash. The amount of business in 
warrants is very limited; on one or two days there was nothing 
whatever doing, even in Scotch iron. There is an almost entire 
absence of speculative interest from the market. 

Prices of Scotch makers’ pigs are in some cases 6d. lower than 
last week. Govan, f.a.s, at Glasgow, No. 1, is quoted 55s.-6d.; 
No. 3, 54s.; Carnbroe, No. 1, 56s. 6d.; No. 3, 55s.; Clyde, No. 1, 
66s. 6d.; No. 3, 55s. 6d.; Gartsherrie, No. 1, 67s.; No. 3, 56s.; 
Calder, No. 1, 67s.; No. 3, 56s. 6d.; Langloan, No. 1, 67s. 6d.; 
No. 3, 57s.; Summerlee, No. 1, 70s.; No. 3, 57s.; Coltness, No. 1, 
73s. 6d.; No. 3, 57s.; Glengarnock, at Ardrossan, No. 1, 66s.; 
No. 3, 56s.; Eglinton, at Ardrossan or Troon, No. 1, 56s. 6d. ; 
No. 3, 55s.; Dalmellington, at Ayr, No. 1, 57s.; No. 3, 55s. 6d.; 
Shotts, at Leith, No. 1, 69s.; No. 3, 57s.; Carron, at Grangemouth, 
No. 1, 67s. ; No. 3, 57s. per ton. 

Since last report five furnaces have been put out of blast at 
Coltness Ironworks, Of these, three were making hematite and 
two ordinary iron. There are now 40 furnaces producing ordinary, 
34 hematite, and two basic iron, the total of 76 thus blowing in 
Scotland comparing with 81 last week, and 85 at this time last 
year. 

The current output of pig iron in Scotland is at the rate of 3000 
tons per week less than it was twelve months ago. Were this 
reduced production continuous throughout the year, we should at 
the close have the large decrease of 156,000 tons. At present, it 
must be confessed, there is not much prospect of an early improve- 
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The stock of pig iron in Glasgow stores shows the small decrease 
for the last six days of 50 tons, making a total reduction since the 
beginning of the year of 11,438 tons. 

One or two merchants report a little more business in Scotch 
hematite, owing to several firms covering their requirements for 
the next two months. The presumption is that this has not been 
done from any feeling that prices are likely to be immediately 
higher, but from the desire to provide definitely for present trade 
commitments. Merchants quote Scotch hematite 60s. 6d. per ton 
for delivery at the steel works. 

The shipments of pig iron from Scottish ports in the past week 
have amounted to 7049 tons, against 5185 in the corresponding 
week of last year, and the total shipments since the beginning of 
the year are fully 40,000 tons short of what they were in the first 
five months of last year. 

The finished iron trade has not shown any improvement since 
last report. Some of the works have fair orders in progress, but 
there is a want of firmness in the trade as a whole. In the mild 
steel department there have been expectations of a change for the 
better, and itis hoped that these will be realised, although the 
matter is not altogether free from uncertainty. Perhaps were the 
raw iron market to show a little recovery, the steel trade might 
find a corresponding stimulus ; but trade is so dull at the moment 
that very few are impelled to make special purchases against 
future necessities. 

The coal trade is quiet, and the tendency on the whole is easier ; 
with a large and steady output, which is difficult to dispose of, it 
is not surprising that there should be a weaker market. As home 
requirements are easily met, and while prices have been 
coming down, it is felt among coal users that they must fall still 
lower before the fuel bill corresponds with reduced prices. The 
shipments of coal from Scottish ports in the past week amounted 
to 205.910 tons, compared with 221,380 in the preceding week, and 
221,520 in the corresponding week of last year. In Glasgow ship- 
ments are nearly 5000 tons less than in the preceding week, but 
probably the falling away there and elsewhere is to some extent 
due to holiday causes. 

The question of a reduction of 1s. per day in the colliers’ wages 
has this week been the subject of consideration, in the shape of 
an arbitration before Lord James of Hereford. The claim of the 
masters was made some time ago, but it was postponed by mutual 
consent until arrangements could be made for arbitration. What 
they asked was that wages be reduced ls. per day, and the 
decision of the noble lord is that the reduction shall be 6d. per 
day, to take effect now, and remain in force till the end of July. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


SPECULATION as to the cause of the explosion at the Universal 
Colliery continues active all over the district. Ata large meeting 
of Rhondda colliers this week, the fact that out of five or six large 
explosions the majority should have occurred between the shifts, 
is a fact, speakers observed, that should be brought under Govern- 
ment notice. But as the duty has fallen into most competent 
hands, those of Professor Galloway, there can be no question but 
that after the inquest it will be thoroughly investigated. 

After my despatch last week there was a falling-off in business 
at the ports, and Whitsun week proved, like its predecessors, a 
broken one, marked by irregular work at pits and scanty exports. 
In fact, it was only on Thursday that the pits began to assume 
their normal condition. Since then there has been something like 
a return to the activity which prevailed before the holidays, best 
large steam has been in good demand, and prices have been fairly 
maintained. About future business opinions vary, and while some 
think that it is not encouraging, the view of safe guides is more 
hopeful with respect to steam qualities. As for secondary, and 
certainly in the matter of house coals, a falling off appears 
certain. The French trade is still encouraging. Cardiff continues 
active, and Swansea last week sent out 21,000 tons. In the 
matter of our coal trade with France an official French bulletin 
shows that the export up to the end of April has been 2,502,970 tons, 
representing a value of 67,580, 000f. 

One of the latest contracts placed has been that of the Egyptian 
State Railways—87,000 tons. The bulk of this is best coal at the 
c.i.f. price, including tax, of 23s, 2d. This has been secured by 
Pyman, Watson, and Co. Some of the coal will be Monmouth- 
shire, and other coals at a lower rate. 

The four-feet coal has been struck by the Cefngefelach Colliery 
Company, Swansea. 

I note that the time is regarded as op; 
to come into the market. This month the Llest—Llantwit—a 
going concern, will be sold by auction. The well-known Birch- 
grove collieries, Swansea, were put up for auction last week at 
Cardiff, but were not sold. 

A pair of pits are to be sunk forthwith at Trelewis, Cwmfelin, 
which are expected to open out a fine district. 

The audit of coalowners’ books resulted on Saturday last in the 
announcement of a reduction of 24, making the wages still 76} 
above the standard. 

The German market was a subject of discussion on ‘Change, 
Cardiff, mid-week, and the fact was commented upon that a New- 
castle firm had failed to secure orders, prices being too high as 
compared with those of the Westphalian Syndicate, which had 
secured an order from the German Lloyd’s of over a quarter of a 
million tons. The Coal Tax Committee of the Cardiff Chamber of 
Commerce met this week, when it was decided to call a special 
meeting, and submit to the Chancellor of the Exchequer strong 
disapproval of an ad valorem duty on coals, as this would mean 
that Welsh coals would be taxed more heavily, and that on other 
coals be correspondingly reduced. 

Mid-week prices on ‘Change, Cardiff, showed an upward ten- 
dency for best and second best steam, while smalls are on the up 
grade again. For Monmouthshire semi-bituminous inquiry is 
strengthening at late prices ; smalls are going up. 

Closing prices this week were as follows :—Best steam coal, 18s. 
to 18s. 3d.; best seconds, 17s. to 17s. 3d.; ordinary seconds, from 
16s. 6d.; dry, 16s. to 16s. 6d.; special small, 9s. to 9s. 6d.; best 
ordinary, 8s. 3d. to 8s, 6d.; seconds, 7s. 6d. to 8s. 6d.; inferior 
sorts, including dry, from 7s.; best Monmouthshire, 15s. to 15s. 6d.; 
seconds, 14s, to 14s. 6d.; other kinds, from 13s. 6d.; best house 
coal, 16s. to 17s.; seconds, 14s. to 15s.; No. 3 Rhondda, 16s. to 
16s. 3d.; brush, 13s. to 13s. 6d.; small, 10s. to 10s. 6d.; No. 2 
Rhondda, 18s. to 14s.; through and through, 10s. to 11s.; small, 
8s. to 8s. 6d. 

The patent fuel market is stronger, and substantial orders are 
being booked. Prices, 15s. 6d. to 16s. 6d. Coke, too, is in better 
oo" furnace coke is at 15s, 6d. to 16s.; foundry, 18s. to 

Pitwood is crowding in, cargoes from Ireland, Portugal, France, 
and Spain are numerous; prices, however, are firm, at 17s, to 
17s. 6d. ex ship. 

Swansea coal trade remains open to a good deal of improvement, 
but since the holiday conditions are a little better. _ Latest prices 
are: Anthracite finest hand-picked matting, 2ls. 6d. to 22s. 6d.; 
seconds, 18s, to 18s, 6d.; best large, 17s. to 17s. 6d.; red vein or 
similar large, 12s. to 13s. 6d.; rubbly culm, 5s. 6d. to 6s. Steam 
coal, 16s, to 17s. 6d.; seconds, 14s, 6d. to 15s, 6d.; bunkers, 11s. to 
hie one small, 8s, to 9s., all f.o.b, Swansea; cash thirty days 

ess 25, 

Patent fuel continues in good demand. Last week 11,655 tons 
were exported. Prices, 13s, 6d. to 14s, 6d.; coke, furnace, 15s. to 
lis, 6d.; best foundry, 17s. 6d. to 18s. Pitwood 19s. In the 


rtune for coal properties 


Swansea Valley the sulphide and sulphuric acid establishments are 
busy. The oxalic firms are also weli employed, good reports are 
received from the Crown Works, which were started a few months 


ago, and now employ a large number of hands. Lilansamlet 
sulphate of copper factory is not quite so brisk, 

k business at Swansea last week was ver greiliying: No 
less than 1010 tons of pig iron came in, and ‘ tons iron ore, 
Norway sent 1150 tons iron pyrites, New York 500 tons oil, France 
1150 tons pitwood. Shipments of coal and patent fuel were above 
the average, and nearly 68,000 boxes of tin-plates were despatched, 
The total imports were 15,003 tons, exports 69,495 tons, and total 
made 84,493 tons, as compared with 63,746 tons of the previous 
week, A run of this kind for some time would give fresh spirit to 
the energetic advocates of the new dock movement. 

Swansea imported this week a novel consignment in the form of 
167 steel ingots from Gothenburg. 

No further consignments of steel bars have come in from America. 
Tin bars continue in greater demand than supply. The bar mill 
engine of the Duffryn is doing such good work that one of the 
tin-plate mills attached to the same machinery has been started, 
and another is practically ready. In connection with tin-plate bar 
mills I learn that in future it has been decided to make all stan- 
dards of steel, and not cast iron. Good practical proof has been 
given of their superiority, and especially of their being proof 
against snapping or giving way to a sudden strain. Most of the 
iron and steel works are fairly employed. The only export up to 
mid-week of importance from Cardiff was 2000 tons steel rails to 


Savona, and from Ebbw Vale, via Newport, 2167 rails ; Australia, 
172 fish-plates and 307 steel bars. Plate orders are rather dull, 
but no falling off in raiis. At some of the works the long dry 
period was again telling, and it was feared that a continuance 
might have told on a few of the minor branches at Dowlais, 

It was reported on ’Change, Swansea, this week that the pig 
iron market was steady, and that in finished iron and steel the 
demand for merchant bars and structural iron was strong and 
prices firmer. All steel works are fully employed. Tin bars are 
advancing. Tin-plate shipments last week totalled 67,919 boxes ; 
receipts from works 49,639, leaving stocks under 60,000 boxes. 

Latest quotations iron, steel, &c., are as follows:—Pig iron, 
Glasgow warrants, 53s. 74d. cash ; Middlesbrough No. 3, 45s, 3d. 
to 45s. 34d.; hematite warrants, 57s. 8d. for mixed numbers f.o.b., 
Cumberland according to brand. Welsh bars, £6 5s. to £6 7s. 6d.; 
angles at usual extras. Sheets, iron and steel, remain the same, 
£7 10s. to £7 17s. 6d. Steel rails, heavy, £5 to £5 7s. 6d.; light, 
£6 to £6 7s. 6d. Bessemer pe cg bars, £5 ; Siemens, £5 2s. 6d. 
Tin-plates:—Bessemer steel cokes, 13s, 3d. to 13s, 6d.; Siemens 
coke, 13s, 6d. to 13s, 9d.; ternes per double box, 28 by 20 C., 
24s, 6d., 25s, 6d. to 28s.; best charcoal, 15s. to 15s. 3d.; big sheets 
for galvanising, 6ft. by 3ft. by 30 g per box f.o.t., £9 10s. to 
£9 15s.; finished black plate, £9 2s, 6d. to £9 5s. 

Block tin, £128 2s. 6d. to £125 7s, 6d. Spelter, £17 12s, 6d. 
Lead, £12 12s, 6d. Copper: Chili bars, £69 6s. 3d. to £69 17s, 6d. 
Iron ores, 14s, 6d. to 15s, 6d. 

Carmarthen is applying for power to obtain waterworks. The 
estimate is about £17,000, quantity 3674 millions annually, 

I regret to record the death of Mr. T. D. Roberts, for many 
years directing engineer Great Western Railway, Newport. He 
was in his sixty-eighth year, and had only retired three years, after 
a long and most efficient career, 

Trimsaran Iron and Steel Works, Llanelly, will come under the 
hammer in June. 

A collier at Aberdare was fined £2 and costs this week for un- 
ramming a shot hole where the charge had missed fire—an offence, 
as stated by the prosecution, of a most grave character, 

Important changes have been carried out during the last few 
days at the Alexandra Dock and poe Newport (Mon.), which 
are regarded with great favour as likely to be attended with 
marked benefit. Mr. Joseph Pattinson, from one of the northern 
railways, has been appointed superintendent mechanical and per- 
manent way department; Mr. Francis, traffic superintendent ; 
Mr. Williams, chief stores clerk; Mr. J. L. Cheyne, revenue 
auditor ; Mr, W. G. Flanders, — import and export 
department, Alexandra Dock; Mr. W. H. Edwards, traffic and 
canvassing agent ; Mr. Pearson, locomotive and machinery super- 
intendent ; Mr. Brinfield, agent for Old Dock ; Mr. H. Flanders, 
collector for the Alexandra Dock. 

Some of the Lords of the Admiralty visited Milford Haven last 
week. 

A Board of Trade inquiry is proceeding at B re the New 
Dry Docks Company’s 


NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE iron market over here is fairly brisk, but does not present 
any novel feature. In the southern and western parts of Germany 
dulness prevails in nearly all branches of the iron industry ; the 
South German rolling mills reduced the basis price for bars in 
basic from M. 130 to M.117 p.t. for sales till A of present 
year, while iron bars were reduced from M. 140 to M. 120 p.t. free 
Neunkirchen. In the eastern districts ironmasters report them- 
selves regularly and satisfactorily occupied ; increasing briskness 
is felt in most departments, as both home and foreign demand is 
much better than in previous months, On the fifty-two works 
belonging to the Union of German iron foundries, stocks in cast- 
ings are officially stated to have been on the lst of April, 1901, 
33,046 t. ; on the Ist of January, 1901, 25,042 t.; on the Ist of 
April, 1900, 2196 t. On forty-five works stocks show an increase 
when compared to January of present year. The forty-second 
general meeting of the Union of German —— will take place 
in Kiel, from the 10th to the 12th of June of present year. 
Among the works of the Union that are to be discussed, the 
writing of an English-German-French technical dictionary is likely 
to attract special attention ; over 100 contributors, inland as well 
as foreign, have already sent in their names, 

Felten and Guilleaume, of Mulheim-am-Rhein, are making lead 
water-conduit pipes for strong pressure, which, being entirely 
covered with steel wire, naturally possess considerable firmness, 
A conduit of this description 1km. long and 52mm. diameter, 
has recently been sunk into the sea for the water supply of the 
town of Seeports near Copenhagen. 

Activity and demand have again been dull on the Austro- 
Hungarian iron market, and a decreasing tone is being perceived 
all round. There is no speculative business done, and as the build- 
ing seasomis drawing to a close, purchases in bars and girders are 
of the most limited description. Official quotations last week were 
as under :—Styrian white charcoal pig iron, 91 to 94 crowns ; grey 
Bessemer, 96 to 102 crowns ; coke pig iron, 92 to 96 crowns per 
ton at works. Austrian bars, 180 to 210 crowns ; boiler plates, 
Austrian, 340 to 370 crowns; Hungarian, 310 crowns; girders, 
185 to 192 crowns per ton, free Vienna. 

A fairly steady trade was done on the Belgian iron market in 
the past week ; orders are coming in a little more freely and many 
mills are well employed, while others still complain of a lack of 
fresh orders, Generally, a tendency to maintain prices was 


noticeable, 
According to figures recently published, the production of 
found ig in Russia rose from 96,919,439 pud in 1896 on 


175,518,156 pud in 1900, the principal share falling to South Russia, 
where output, during the above-named period, rose from 38,760,353 
pud on 91,696,338 pud. Even during the latter part of 1900, when 
the position of the iron business was showing symptoms of a 
decrease, the make of foundry pig in South Russia and Poland had 
been steadily increasing. From 1896 to 1900 import in iron to 
Russia has decreased in proportion to the rise in inland production ; 
import in foundry pig and in iron articles, for instance, fell from 
48,534,000 pud on 29,682,000 pud. Consumption of iron per head 
of population rose during the period frow 1896 to 1900 from 1107 

ud on 1576 pud. On the Ist of January, 1901, stocks of iron in 


uth Russia were estimated on 94 million pud. 


AMERICAN NOTES. 


(From our own Correspondent.) 
NEw York, May 30th, 

ALL outward signs of a continuance of the phenomenal prosperity 
are present. The volume of business is unprecedentedly a 
The public is taking very little interest in stocks, but values are 
maintained because of crowding traffic and good dividends, The 
foreign trade balance in favour of American banks is estimated 
at 150,000,000 dols., which is probably below the actual sum, 
Europe owes the United States a large amount of money, and 
the amount will doubtless be increased yearly. Railroad com. 
binations continue to agitate the public. The latest is the deter. 
mination of the Gould interests to get into New York. 

The Carnegie companies are now making 200,000 tons of 
pig iron per month at their seventeen furnaces all in blast, 

hen two furnaces now being built are completed the capacit 
will be 3,000,000 tons a year. The Crucible Steel Company, which 
heretofore has bought its crude material, will now make all it 
needs, ‘To this end it has secured a large area of coking coal 
and of ore land, and will erect blast furnaces and open hearth 
steel plant. The expansion of steel making capacity is extraordinary, 
The coal producers are also combining. A movement is on foot 
to organise a combination of the bituminous coal interests of 
Ohio, Indiana, and Illinois on a basis of 50,000,000 dols, capital, 

New Yorkers are deeply concerned in the construction of a canal 
that will save their grain trade to them from Montreal. A grand 
contest is on the horizon, in which the Georgian Bay scheme looms 
up. Meanwhile the harbour here is to be dredged to a depth of 
40ft., and 2000ft. wide. The largest steam dredge in the world 
arrived here this week from the yards to begin the work, which is 
a matter of four or five years’ duration. 

The steel business is in good shape, Every ton of steel that can 
be turned out is being made and delivered as fast as it gets cold, 
The demand, or rather the consumption, is enormous in all lines, 
The implement manufacturers all over the country are heavy 
buyers. Agricultural conditions are full of promise, and makers 
of implements continue to order for delivery late in the year, 
The railway companies are also heavy buyers, and this week there 
are negotiations on hand for rolling stock that looks as if more car 
works would have to be built. The locomotive builders look for 
still larger orders this autumn. The policy of railway managers 
is to equip up to maximum requirements. 

The steel rail makers have more business booked than for years, 
Yesterday inquiries reached this city for 20,000 tons for export. 
The price for standard sections is 28 dols, Tramway rails are in 
active demand. Still billets cannot be furnished promptly as mills 
risked taking more orders than they could execute in a given time, 
All the bar iron mills are overcrowded. Sheets are sold up into 
September. Electric cars are now on Broadway. Over tifteen 
miles of surface car lines were connected from cable power to 
electric power in twenty-three hours, Manufacturers of electrical 
supplies are booking very large orders for export, and every 
plant is adding to capacity. . 

The exports of mineral oil increased from 41,500,000 dols. in value 
in 1894 and 75,612,000 dols. in 1900. The industry is taking fresh 
life in fuel oil by the development of rich beds in Texas and else- 
where. It is Lestuies to supplant coal in the south-west, and 
freight rates on Alabama coal to New Orleans have been reduced 
40 per cent, 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal in good request and prices firm. House coal in fair 
demand. Exports for week ending June lst were :—Coal, foreign, 
20,768 tons ; coastwise, 7797 tons. Imports for week ending June 
4th, were :—Iron ore, 6210 tons; manganese, 3600 tons ; pig iron, 
520 tons; old rails and scrap, 520 tons; cement, 225 tons ; silver 
sand, 600 tons; timber and sleepers, 3720 loads; pitwood, 7051 
loads. 

Coal: Best steam, 15s. to 15s. 6d.; seconds, 14s. to lds, 6d. ; 
house coal best, 17s. ; dock screenings, 8s. 6d. ; colliery small, 
7s. 6d. to 8s. Pig iron: Scotch warrants, 53s, 44d.; hematite 
warrants, 57s. 6d. f.o.b, Cumberland: Middlesbrough, No. 3, 45s, 
1}d. prompt. Iron ore: Rubio, 14s. 6d.; Tafna, 15s. to 15s, 6d. 
Steel: Rails—heavy sections, £5 to £5 7s. 6d.; light ditto, £6 
to £6 7s. 6d. f.o.b.; Bessemer steel tin-plate bars, £5; Siemens 
steel tin-plate bars, £5 2s. 6d, all delivered in the district, cash. 
Tin-plates: Bessemer steel: coke, 13s, 3d. to 13s. 6d. ; Siemens— 
coke finish—13s. 6d. to 13s. 9d. Pitwood: 17s. 6d. to 18s. ex-ship. 
London Exchange Telegram: Copper, £69 6s, 3d.; Straits tin, 
£128, Freights: Steady. 


LAUNCHES AND TRIAL TRIPS. 


VAUXHALL BripGR, steel screw steamer ; built by, Wm. Gray 
and Co., Limited ; to the order of, the Bridge Steam Shipping 
Company, Limited, London ; dimensions, 341ft. long, 47ft. beam, 
27ft. 4in. deep ; engines, triple-expansion, 25in., 4Uin., 65in. dia- 
meter, by 42in. stroke, pressure 160 lb. ; speed of 114 knots was 
averaged ; trial trip, May 25th. 

NorTHFIELD, steel screw steamer; built by, Tyne Iron Ship- 
building Company ; to the order of, J. Ruthen and Co., Cardift ; 
dimensions, 28Sft. long, 43ft. broad, and 21ft. 3in. deep ; to carry, 
cargo; engines, triple-expansion, 2lin., 35in., 57in., by 39in. 
stroke, pressure 160 lb.; constructed by, North-Kastern Marine 
Engineering Company, Limited ; trial trip was satisfactory to all 
concerned ; trial trip, May 25th. 

NicomeptA, side tank steamer ; built by, Wm. Gray and Co., 
Limited ; to the order of, the Hamburg-Amerika Line; dimen- 
sions, 385ft. long, 52ft. broad, 28ft. din. deep; to carry, dead- 
weight capacity of 7100 tons; engines, triple-expansion, 2/in., 
43in., 72in., by 45in. stroke, pressure 180 lb, ; constructed by, 
Central Marine Engineering Works ; speed of 114 knots attained 
with horse-power of 2200 ; trial trip, May 28th. 

PRIESTFIELD, single deck type ; built by, Irvine’s Shipbuilding 
and Dry Docks Company, Limited ; to the order of, Beckingham 
and Co., Newcastle-on-Tyne ; dimensions, 360ft. long, 47ft. 9in. 
broad, 30ft. 2hin. deep ; to carry, cargo; engines, triple-expan- 
sion, 25in., 4lin., 67in., by 45in. stroke, pressure 165 lb. ; con- 
structed by, Richardsons, Westgarth, and Co., Limited, Sunder- 
land ; 11 knots speed was attained ; trial trip, May 29th. 


TRADE AND BUSINESS ANNOUNCEMENTS. 


Junius Sax AND Co., LimrTeD, have removed their stores and 
offices to 51, Rupert-street, Coventry-street, London, W. 

Tue London Gazette of May 21st reports that the Board of Trade 
approve—May 17th, 190]—of the pattern and construction of the 
Shallenberger alternating current integrating wattmeter for the 
measurement of electrical energy when supplied on the constant 
potential alternating current system ; and also that they further 
approve of the means provided for fixing these meters and for 
connecting them with service lines. The an and 
instructions were deposited at the Board of Trade by the British 
Westinghouse Electric and Manufacturing Company, Limited. 

Ar the electrical engineering works of Messrs. Johnson and 
Phillips, Victoria-road, Charlton, an outbreak of fire occurred on 
Monday afternoon soon after two o'clock, resulting in a building of 
one floor, 100ft. by 40ft., being partly burnt out, considerable 
damage being done to buildings, plant, and stock, We are 
informed that the fire will not cause any delay in execution of 
orders, as the firm are able to utilise other portions of their exten- 
sive premises to carry on the work, 
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THE PATENT JOURNAL. 
Condensed from “ihe Official Journal of 


Application for L Letters Patent. 


«,* When Saventions 2 have bee been ‘‘ communicated " the 
*name and ad the communicating party are 
printed in italics. 

20th May, 1901. 


10,877. MamN-CONTROLLING Eectric Switcu, 8. Dixon 
‘nd Son, Limited, Leeds. 
10,378. BRazina of © ge J. H. Taylor and E. C. 
Wasdell, Birmin, 
10,879. AIR TOBE EPAIRING Cramp for Tirgs, H. Day, 
Dark Stipe for Cameras, P. 
Malis, Manchester. 
10,381. THREADING NEEDLES, J. P. Wilks, Manchester. 
10,382. Rattway Cuairs, C. Clark, Manchester. 
10,383, STAND, W. A. Rixon, Oldham. 
10,384. Souipiryinoe O11s, J. B. Scammell and E. A. 
Muskett, London. 
10,385. ARRANGEMENT for Loapine Rives, W. Tuckcr, 


dia. 
Water Fountain, R. Selley, Bir- 


10, Biscuit, J. H. Bunn, Reading. 

10,888. ConrnuGATED Fioorina, J. A. Saner, 
ve 1. 

10,389. C. and A. Musker and W. G. 

Hay, Liverpool. 

10,39. Rockine Furnitures, A. J. 8. Hessman and J. 
rtridge, Sout! 

10,891. Provipinc Dry Sats for Tramcars, J. W. 
orapson, G: Ww. 

10,302. Borers, J. G. Statter, 

Rouuers, D. Mitchell, 


10, Hoop Fastentnas, J. H. Boardman, Man- 
chester. 

10,395. Steam GengRaTORS, A. W. Cooper and J. 8 
Greig, Dundee. 

10,396. Extension Cup for Pevats, H. Hardy, 

Sheffield. 

10,397. Datvinc MECHANISM for FREE-WHEEL CyCLEs, 
z M. Dunn, Brechin, N.B. 

10,398, WATER-TIGHT BULKHEAD Doors, A. Robertson, 


Glasgow. 
10,399. MounTING BAND-DRIVEN Sprnpigs, A. Hitchon, 


‘Accrington. 
10,400. for Doors, M. Clarke, 


urnie: 
10,401. FREED AuTomATIC Macaig, F. J. Cocks, 
Salo 


10,402. T. Caink, Worcester. 

10,403. CoMBINATION TABLE and Swine Seats, H. W. 
W. Boddy, Wolverhampton. 

10,404. = Bep Construction, W. C. Easdale, 


Lon 

10,405. Corgs for Piprs, A. J. Boult.—(G. and 
C. Hoskins, New South Wales ) 

10,406. Decorative Woopwork, H. Smith, London. 

10,407. Conner Prater, W. F. Parker, London. 

10,408. COIN-CONTROLLED VENDING Macuings, T. 8. 
Wheatcroft, London. 

Power for Encings, A. Rogers, 

ni 

10,410. Friction Coupiinas, T. R. Shillito.—{ De Diet- 
rich and Co., Germany.) 

10,411. VELOCIPEDE Sapp.es, J. A. Kruseman, London, 

10,412. Propucrion of Porous Contact SUBSTANCES, 
The Actien-Gesellschaft ftir Zink Industrie vormals 
Wilhelm Grillo and M. Sch er, London, 

10,413. Resistances, A. H. Mayes, Hove, 


Busse 

10,414. Berane Gas and O11 Enornrs, V. C. Tournier, 
Thornton Heath, Surrey. 

10A15. TREATMENT of Copper Orgs, T. H. Cobley, 
Dunstable. 

10,416. for PROPELLING Surps, F. Windhausen, 
jun., London. 

10,417. HaNnD-pLangs, E. Obenland, jun., London. 

10,418. PNEUMATIC Tiags, J. H. Kitchen.— 


V. C. Booth, Victoria. 
M F. Pratt and W. 


10,419, Dirgcr- “ACTING 
Duff, London. 
10, Fountain Pans, R. H. Ashcroft, 


mi 
10 = and Orgs, J. Davis, 


“Easy and Invatm Cuairs, C. Ziesenitz, 

10,423, Te BE CLEANERS, J. C. Schmidt, London. 
10.424. Saat, J. E. Register, Kingston - on- 


Tham 

10,425. of Furnirurg, W. McMall, Kingston- 

on-Thames. 

10,426, Great Coats, C. J. Seager, London 

10,427. CLOTH-FINISHING MACHINE, F. Stiner, London. 

10, 428. Stergoscopss, A. W. Jones, London. 

10,429. Motor Cyoies, H. J. Haddan.—(The R. M. 
Keating Motor Company, United States.) 

10,430. Carp Croruina, L. C. Schneider, London. 

10,431. Packinc for Exrort, G. E. Andrew, 


mdon. 
Cicar Movutp Presser, W. Robertson, 
on. 


10, net PHOTOGRAPHIC Apparatus, J. Frachebourg, 
mdon. 
10,434. Vacuum Tupe Resistance, A. E. 


Dean, Londo: 

10,435. “Macuingry, H. Milward and Sons, 
Limited, and 8. Davis, London. 

10,436, CouPLinas, R. B. Fickenwirth, 


10,487. ‘Gas Burner, La Comte di Eguia 
pom, e C. and G. 
OLD BLOCKING 
ah, Process, W. Stenning, 
ro omen, Cc. London 
EPARATING 
‘ATER, E. Pravicha and E. 
10,441. Borner Toses, J. Owen, London. 
10,44 442. PAPER-FOLDING Macuings, W. E. Evans.—(i. 
P. Bechinan, United States.) 
10,443. Cary Harrows, J. 8. Hooker, London. 
10,444. Hypraviic PressEs for Wirg, A. I. Summers, 


ndon. 
10, J.C. Ptirthner, H. Wien, and A. Duffek, 


10, “Maxvracton of Tusgs, R. Kronenberg, 

10,447, W. F. Stanley and H. T. 
ndon, 

10,448, IMPREGNATING Woop, G. F. Lebioda, London. 

10,449, INTERNAL Comsustion Morors, J. A. Weyland, 


10, = Corrs for Groovina Woop, A. A. Westman, 
10,451. Tarcets, H. B. 
Sleeman.—(F. B. W. Miller, 
Locxs for Doors, F. H. Headley, 
10488 Stains from Livgy, A. Grossman, 
APPARATUS for TRANSFORMING Hzat, N. Gleboff, 
10,455, Fioors, H. H. Lake.— 
VessELs, J. R. and J. Temperley, 
J. R. and J. Temperley, 
of Coat, J. R. and J. Temperley, 
1 
Barrzriss, V. G. Apple, London. 


0,460. Typewriters, G. C. Mar The Hammond 
ter Company, United States.) 


10,461, R: 
E RFINING SuaaR, J. Y. Johnson.—(The Cereal 
Sugar Company, United States) 


10,462. Vatves for Tanks, G. B. Moore and F. P. 
Hitchcock, London. 
10,468, Cicars, M. Reinstein, London. 
Bastina Apparatus, E. Goad, 
10, for Licutinc Fires, E. V. Goad, 
on 
10, Toss, H. G. Larzelere, Buffalo, New 


10,467, Tirgs, R. J. Baldrey, Nilgiris, 


21st May, 1901, 


10,468. Rerricgratinc CuambeErs, A, J. Wallis-Tayler 
and E. Whitehead, London. 
10,469. AIR-HEATING AppLiANces for Boers, J. 
Howden, Glasgow. 
10, — Free Crank, L. Rushworth, A. Whitehead, 
T. H. Morrey, Ashton-under- Lyne. 
10, Penci, Pointer, A. G. Risk, South- 


10, _ and Marrresses, 8. Taylor, 


Liv 
10, 478. for ArticiEs, J. Gloster, 
Birmingham. 
10, ot Support for Gas Manties, W. R. Wright, 


10,475. — Buttons to Boots, I. Bradshaw and 
W. Whitlock, Birmingham. 

10,476. BRaxs, M. N., W., A. J., R., and P. 
Gilles pie, G 

10,477. Appiiance for Hoists, W. Bell, 
Glasgow. 

10,478. Door Knops, J. Meeson, Sheffield. 

10,479. Jug Hanpvgs, J. Meeson, Sheffield. 

10,480. TELEPHONIC Systems, A. H. Hickley, Liver- 


ae Brakes, E. E. Bartlett and W. Shinn, Liver- 
10/482. A for Execrrotysis, A. A. Govan, 
10,483. —_ Furnaces, J. T. Bailey, Newcastle-on- 
for CrusHinea Orgs, T. Lees, Glas- 


gow 

10,485. Cuarrs, W. Gardiner, 

10,486. Frames for Bicycizes, J. T. Dilworth, Glas- 
gow. 

10,487. CycLe Brakr, F, C. Orr and J. G. Ledwich, 
Blackrook, Co. Dublin. 

10,488. BicycLe SADDLE Cioran, F. J. Schtirmann, 
Manchester. 

10, Joust for Boriers, G. Harling, 

10,490. J. and T. P. Ryan, 
8t. Louis, Mo., United 8 

10,491. L UBRICATORS, D. and W. Edwards, 

ondon. 
10,492. Macutng for Preparine Foon, J. Lucas, 


ondaon. 
10, gy ER Feep-waTEeR Heater, E. F. Atkinson, 


10, 494. Drivine Cuarns, C. H. Bramp- 
‘ton, Birmin, 

10, 495. for Boots, F. H. Graydon, Bir- 
mingham. 

10 “po Locariso Leaks in Pipgs, T. W. Ebdell, 


10, Paocess for Puriryinc Frep-water, J. Béha, 

10,498. Axtes, F. W. Rushbrooke and G. E. Penny- 
father, London. 

10,499. LETTERPRESS PRINTING, F. M. Mole, London. 

10, 500. INTERNAL COMBUSTION. Enoines, F. W. 
chester, London. 

10, 601. Coat Conveyor, J. C. Hoshor and T. E. Platt, 

ondon. 
10,502. TapuLaTine Macuing, H. Hollerith. London. 
Wixpino Yary, T. F. Froggatt and H. Rudd, 
mdon. 

10,504. Puorocrapuic Parntine Frame, W. E. Deben- 
ham, London. 

10,505. Storace Bartrery, T. A. Edison, London. 

10,506. Macnetic SEPARATING Apparatus, The Edison 
Ore-milling Syndicate, Limited. —(T. A. Edison, 
Dnited States.) 

10,507. Tacks, W. J. Butler, London. 

10,508. E. Adcock, Radford, Notting- 

m. 
10,509. Fioat Venice, G. H. Fenton, London. 
10,510. Motors, C. 8. Rolls and C. R. D'Esterre, 


mdon. 
10 511. Motor Vatvs, C. 8. Rolls and C. R. D'Esterre, 


mdon. 
10,512. The “ SHort Cicaretre, B. Scott, London. 
10,518. Book-sgwinG W. Nasch, London. 
10,514. Grate, C. H. Whiteley and F. Holdsworth, 


London. 
10, seo ae Gvuarp, A. Schneider and P. Henkel, 


10, 516. Hew Nests, A. J. Boult.—(@. Junk, Belgium.) 

10, 517. Pomps, T. F. 8. Tinne, London. 

10,518. Macurngs, C. Burrows, London. 

10,519. Boot Hoxper, W. C. Benkert, London. 

10,520. Mettine Iron, B. H. Whiteley, London. 

10,521. Wrencuegs, W. R. Reilly, London. 

10,522. Hooxs, C. Schneider, London. 

10,528. Botrizs, A. Heller and W. M. Ives, London. 

10,524. Puorocrapnic Faprics, 8. E. Page.—(The 
Grenier Art Company, United States.) 

10,525. SicwaL Burner, H. H. Lake.—(W. P. Kidder, 
United States.) 

10,526. Crpuer Messaces, G. B. N. Valvasori, London. 

10,527. VentiLator, C. F. Newman, London. 

10,528. Sarety Sappiz, W. C. Peters, London. 

10,529. Rens, W. C. Peters, London. 

10,530. GaTuEerinc Gratin, R. Brown, London. 

10, 581. Foregs, J. Pritchard, Birmingham. 

10, 532. Gas ENGINE, H. J. Haddan.—(P. H. O'Donnell, 
United States.) 

10,583. MaTcH-MAKING Macutngs, H. J. Haddan.—(G. 
M. Weeks and J. J. an United States.) 

10,584. Mop, E. F. Hilker, W. R. Gibb, and A. E. 
Mortimer, London. 

10,535. MANUFACTURE of Paper, C. I. Goessmann, 
London. 

10,536. WugEeLsarrows, E. B. Pierce, London. 

10,587. Wrencugs, G. F. Towell and H. Redhead, 
London. 

10,588. FREE-WHEELER CycLE Sor, W. Young, Har- 
penden, Herts. 

10,539. CHANGE Spzxp Gearine, A. F. Spooner.—(H. 
z G. Bozier, France.) 

10,540. PLovcus, J. E. Ransome. Wright, 

10, 541. Mart-Box, P. Jensen.—(The Postal Device a 
Lock Company, United States.) 

10,542. Eveiets, R. L. Cooke, London. 

10, 548. Strone Rooms, A. B. Chatwood, London. 

10,544. Connectine - Rops, 8. G. B. Cook.—(C. A 
Howland-Sherman, United States.) 

10,545. Boor, W. E. Fidge, London. 

10,546. Lasts, W. P. Thompson.—(B. Ll. Goding, 
Onited States.) 

10,547. AUTOMOBILE VeHIcLEs, W. P. Thompson.—(J. 
C. Anderson, United States.) 

10,548. Leap Pxncits, W. P. Thompson.—(B. Gold- 
smith, United States.) 

549, ANTISEPTIC, C. Billing, Liverpool. 
Pas and other E. Lee, 


10,551. for Fisuinc-rops, T. M. Meets, Liver- 
pool. 
10,552. Cross Cut Sawinc Macurnes, W. E. Rickard, 


London. 
10,558. Macurngs, E. Shaw, London. 
10, 554. Cicars, J. Stephan, London. 
10, 555. Game Boarps, E. T. Burrowes, London. 
Harness Supports, E. F. McCaff London. 
10’ ImparTInG Rotary Motion, F. M. McLarty, 


10,558, Borrties, W. Gibbons, London. 
10,560, TgLEPHONE RecxIveR Howper, G. 8. Meyer, 
mdon. 


10,560. Bicyciz Cranks, T. Ledward, London. 
10,561. ATMOSPHERE PRESSURE Evove, W. B. Leonard, 
Trichinopoly, India. 


22nd May, 1901. 


10,562. Dynamos, 8. Hutchins, Manchester. 

10,568. PRopELLER for Frexzinc, D. H. D. Williams, 
Southsea. 

10,564. Topacco Pipgs, H. A. Oldershaw, Leicester. 

10,565. Srgam Genzrator, J. Lenderyon and H. Clay- 
ton, Rogerstone. Mon. 

10,566. Action for Dovstz Doors, H. Bennett, 
Middesbrough. 

10,567. Bair Boxes, P. D. Mallock, Glasgow. 

10, loon SMOKE-CONSU MING APPARATUS, J. Marshall, 


10,569. Contact of TELEPHONE Wirzs, W. 
McLauchlan, Manchester. 
0,570. Mupavarps for Cycizs, &c., F. W. Bird, 

10,571. Wirg G. H. Woods, 
Manchester. 

10,572. SounpDING INsTRUMENTS, R. I. Brown, 


Glasgow. 

10,578. MatL- Apparatus, J. F. and D. H. 
Lewin, Nottin 

Dark Room, K. Ochs, Glas- 


Macuiygs, J. R. Williams, Man- 


10,576. Frats in Carpine Enoryes, E. G. 
relfall, Preston. 

10,577. ConTROLLING of J. Adair, 
Waterford. 

10,578. Enoines, Browett, Lindley, and Co. (1899), 
Limited, and W. Stead, Patricroft, Lancs. 

10,579. CYCLE Braxg, W. H. Hall ‘and W. A. Snape, 
Manchester. 

10,580. Gamez, R. O. Taylor, Manchester. 

10,581. Brakes for RatLway Wacons, J. A. Adey, 
Manchester. 

10,582. StirrENinG for Cottars, &c., C. Jacobsen, 
London. 

10,583. Looms, W. Altham and J. W. Shuttleworth, 
Halifax. 


10,584. Hanp-saw Apparatus, J. G. Graves and J. J. 
Hutchinson, Sheffield. 

10,585. Gas Propucers, R. Gray, Glasgow. 

10,586. Encing and VaLvE-ckar, R. T. Love, 


Ow. 

10,587. Lamp Hotpgrs, G. Sperrin and W. H. Wood, 
Birmingham. 

10,588. Game, P. Wallis, Manchester. 

10,589. TORPEDO-OPERATING APPARATUS, J. Gardner, 
Manchester. 

10.590. Giope Veritys, Ltd., and P. G. 
Ebbutt, Birmingham. 

10,591. Timper Expansion Framinos, J. Rollinson, 


ndon 
10,592. Gas, Ser Pan, or Wasuina Borter, J. Nuttall, 
Rochdale. 


10,593. DISTENDING TEXTILE Fasrics, W. Mycock, 
Manchester. 

10,594. Sarery Pixs, Broccugs, &c., 8. C. Dickinson, 
ndon. 

10.595. The “ Tursbinuror,” J. B. Fisher, London. 

10,596. Baregts, A. Bessell, London. 

Cuppoarp for Kitcuun, &c., M. Luther, 

10, InspEcTION CHAMBERS, J. Jones, 


10,599. Macurygs, G. Stibbe, London. 

10,600. CompgnsaTInc Apparatus for Wirgs, J. 8. 
Gaunt and E. Tilston, Manchester. 

10,601. Pickinc Up Batis from Grounp, L. Wolff, 


mdon. 
10, Guiazinc CoNSERVATORIES, &c., A. Tassain, 
10,603. Gam, Cc. W. Faulkner and D. J. Morrell, 
London. 


10, = CoupLixes for Rattway Wacons, J. J. Smith, 

mdon. 

10,605. Roap Scaririzrs, H. F. Rutty, Ilford. 

10,606. Borties, F. W. Margetts, London. 

10, 607. Fitters, T. Newton, London. 

10,608. Appiiance for Supportinc J. F. 
Sargeant, London. 

10,609. Rartway Swrrcu, P. B. Williams, London. 

10,610. Up Fitms, N. Browne.—({The Photo- 
gravhic Apparatus Manufacturing Company, Limited, 


Germany.) 

10,611. Vatvgs, C. Lean, London. 

10,612. TrRaNnsMITTING Motion, A. Soames and W. 
Langdon-Davies, London. 

10,613. Wrencu, C. F. Hengst, London. 

10,614. Sewers, H. F. Coales, London 

10,615. Music Suests, H. H. Lake. The olian Com- 
pany, United States.) 

10,616. OpgraTine Signats, H. H. Lake.—(The Hall 
‘Signal Company, United States.) 

10,617. CLutcHEs for Cycizs, D. T. and H. W. Young, 
London. 

618. UmBRELas, J. Hill, Lon 
0,619. Lamp Houpers, A E. Hall, H. de M. 
MNeliborne, and W. Knight, London. 

10,620. Cycte Tor-ciips, A. E. Hall and H. de M. 

borne, London. 

10, VatvE Segatines, W. A. Schénheyder, 

n 

10,622. P. Timofeeff, London. 

10,623. TELEPHONE APPARATUS, ’A. H. Nicholson and 
he New Phonopore Telephone Company, Limited, 
London. 

10,624. Furnace Fronts, 8. C. Davidson, London. 

10, 625. CaLtenpars, W. Leigh, London. 

10,626. INcaNDESCENT Gas Lamps, L. Wolff, Liverpool. 

10; 627. CLEANING a VESSEL’s HULL, W. 8S. Burt, Liver- 


pool. 
10,628. TuBULAR TUNNEL ConsTRUCTION, E. W. Moir, 
Lon 


on. 
10,629. TrEaTMENT of Orns, H. H. Lake.—(J. S. Stewart- 
Wallace, Holland.) 
10,630. Hat-prns, J. W. Wyatt, London. 
10,631. and Bortriinc Macuings, R. 
‘Aldington, Brentford. 
10,632. Propuction of OxycEN Gas, F. C. W. Timm, 


r, London. 


ndon. 
10,633. Dust Carts, 8. Be: 
YOOD-LIKE MATERIAL, A. 


10,634. MANUFACTURE of 
Skrobanek, London. 

10,635. VENETIAN Burnps, C. Borchert, London. 

10, 636. Bicycies, W. and W. Hucks, London. 

10,637. Process for Usine Sopa-saLr, O. Gillon, 
London. 

23rd May, 1901. 
Frap Frames for Arr Saarts, W. Birch and F. 

Cooper, Sheffield. 

10,689. Arn TuBgs for Pygumatic Tirgs, R. L. Craw- 
ford, Liverpool. 

10,640, Wes Straps, J. J. Wilson, Kendal. 

10,641. Panic PressurE Bots, A. Monk, London. 

10,642. Courtine Link for Loom Cains, J. Firth, 

uddersfield. 

10,643. for Wear of Brarinas, W. H. 
Dean, Huddersfield 

10,644. PAPER Baa, N. Laird, Glasgow. 

10,645. and Lamps, W. H. Kenyon, 


Birmingham 
Sasa Winpows, J. Robertson, 


10,647. er ERSIBLE Seat, D. Graham and J. H. C. 
Bucklitsch, Glasgow. 

10,648. PRoTEcToR for WATER-GAUGE Guassgs, H. 
Carter, Stalybridge. 

10,649. Lavorres Sues, J. Roxburgh and R. 
Dublin. 

10,650. PUMPING APPLIANCE, R. W. Goldsbrough, 
Stockton-on-Tees. 

TYPEWRITER’s Eraser, W. R. Corke, 


10, 032. Fras-ticursns, S. Marsh, Eastbourne. 
10,658. Hay Loapgrs, G. Farris, Salisbury. 


10,654. Execrric Resistances, T. E. Weaver, Man- 
chester. 

10,655. ELecrrotytic Brits, G. and G. W. Bell, 
Liverpool. 

10,656. BicycLe Stanps, A. F. Henderson, Glasgow. 

10,657. FIRE-EXTINGUISHING Apparatus, W. L. Young, 
G 

PRoTEcTING INNER TUBES of Tires, H. Grayson, 
Manchester. 

10,659. Kec for Paint, R. Walker and J. T. and C. 
Freestone, Liverpool. 

10,660. GuIDE-LIFTING Mecuanism, E. N. Baines and 
J. W. Schmidt, Manchester. 

10,661. OPERATING a Lock by a Key, H. Fox, jun, 
Wolverhampton. 

10,662. CycLz Brak, T. W. A. Comben, Southsea. 

10, 668. SEPARATING Resin from Oits, C. Daeschner, 


aris. 
10,664. Topacco Pipz, W. J. Malden, Uckfield, 
Sussex. 
10,665. Taster Pickinc-up Apparatus, W. and G. W. 
Drummond, Glasgow. 
10,666. SAND-MOULDING Macuing, The Patent Sand- 
moulding Machine Company and A. A. Young, 


lasgow. 
10, PREVENTING Nuts getting Loosx, R. Westall, 
ndon. 

10,668. SMELTING of Orgs, H. S. Maxim, London. 

10,669. CoLLar Stups, J. Fisher, E. Dereham, Norfolk. 

10, 670. Extraction of Gotp from Sza Water, H. C. 
Bull and A. Watling, London 

10, pao niamaa for BALANCE TARGETS, J. T. Spencer, 
Loi 

10,672. Locks for CoIN-FREED Meters, G. B. and E. 
Ww. Smith, London. 

10,673. Motor Cars, L. J. C. Souhami, London. 

10,674. WATER-SPRAYING Davices, W. Ltingen, London. 

10, 675. SgE-saws for PupLic AMUSEMENT, D. Griffin, 

mdon. 

10,676. Twist Lace Macuings, L. O. Trivett, London. 

10,677. Fisa-Hooks, W. C. Bower, London. 

10,678. ERASER-CLEANERS, D. Little, London. 

10,679. Sprayers for Perrumg, F. G. Benson, London, 

10,680. Vapour Burners, A. Blanchard, London. 

10,681. Construction of Carts, G. Rowe, London. 

10.682. CaRRyING UMBRELLAS on Baby CaRRIAGES, A. 
E. Hall and H. De M. Wellborne, London. 

10,688. SEamLEss Coat, M. Holzer, London. 

10,684. Coverines for Tram Seats, W. H. Thrift, 
London. 

10,685. Ispicatixc the Position of Wrecks, W. 
Critchlow, London. 

10,686. Sraxer LanTERN for Gas Licutino, W. Edgar, 


Loni 

10,687. for Supp.yine Fiurpr, H. Cooney, 

ndon. 

10,688. Banp Saw Gurpr, C. T. Hornsey and C. J. 
Phipps, London. 

10,69. Manuracture of ENAMELLED L. 
Warnet, London, 

10,690. WATER Wargts, E. J. Catlin.—(@. BE. Mauger, 


italy.) 

10,691. Corn-rFrEED AppaRaTus for Gas, W. Cox, 

ndon. 

10,692. Cycte Mupouarps, C. W., F. H., and E. A. 
B)uemel, London. 

10,693. Bopy for VentctEs, F. Stratton, Buffalo, N.Y., 
United States. 

10,694. MANUFACTURE of WoveN Fasrics, H. C. Hous- 
ton, London. 

10, 695; CrvematooraPH, C. Grivolas, fils, London. 

10,696. Rotter Mitts, C. Wallis and R. E. M. Lager- 
wall, London. 

10,697. Leap Pencits, J. A. Kirkman, London. 

10, "698. OIL Lamps, F. Daintree, London. 

10, '699. PREPARATION for the Harr, A. Hume-Spry, 


London 
10.700. — Tramways, R. Hacking, A. W. 
Hancock, and J. Leighton, London. 
10,701. S1cHTs, G. Forbes, London. 
10,702. PNEUMATIC Toots, J. J. Tynan, London. 
10,703. Harr Pins, R. de Witt, London. 
10,704. Device for ’ MgasuRING Liquins, T. P. Bennett, 


London. 
10,705. Davicm for Coatinc ALUMINIUM, A. G. Betts, 


mdon. 

10,706. CoIN- FREED AppaRaTus, E. L. Clapson, 
London. 

10,707, Lamps, W. Whiston, London. 

10, 708. Tusss, H. Perrins, London. 

10, 709. HIGH-PRESSURE Gas Lamps, C. S. Snel’, 
London. 

10,710. Non-conpuctixe A. J. Lawson and 
G. Hutchinson, London. 

10, “oes — ‘Wacons, E. P. Ward and T. Salloway, 


10,712. Fitter, R. Aubry, London. 
10,713. Lire Guarps for Tramcars, W. H. Gittins, 
Liverpool. 
10,714. Cooxinc Rances, H. H. Day, M. G. Brockel- 
k, and R. Bownass. Liverpool. 
10, "Lire Guarps for Tramcars, W. McNaught, 


iverpool. 

10,716. Apparatus fur O. Asche, 
Liverpool. 

10,717. — Macutrnes, C. J. Carney and J. C. 
Gorton, London. 

10,718. Musica, Crocks, O. Imray. —(Hamburg- 
“Amerikanische Uhrenfabrik, Germany.) 

10,719. GENERATING for Encines, J. Hofmann, 


London. 

10,720. Lanterns for Pusiic Licutine, A. E. Podmore, 
London. 

10,721. PHorocrarHy, H. E. Newton.—(The Farben- 
Sabriken vormals Friedrich Bayer and Co., Germany.) 

— anna A. R. Cowles and H. G. Whibley, 


10, 723. T. G. Mason, London. 

10,724. ManvuractureE of Iron, J. M. White and J. 
Rushton, London. 

Gas Generators, W. L. Wise.—(R. Klinger, 


Austria.) 
10, 736. Frxinc Wixpows, A. Weber and J. Schon, 


mdon. 

10,727. Sprtroons, E. Pulsford, 

10,728. MANUFACTURE of CoLourINe Matter, J. Y. 
Johnson. —(The Badische Anilin and Soda Fabrik, 
Germany.) 

10,729. ManvuracturE of Acip, J. Y. 

(The Badische Anilin and Soda Fabrik, 
Germany.) 

10,730. Repty Musstves, J. Y. Johnson.—(J. D. 
0 Connor, United States.) 

10,781. TarcETs, E. F. Bourke, London. 

10, 732. Buckues, 8. P. Gibbons, London. 

10,733. Exectric SwitcuEs, The Britrsh Thompson- 
Houston Company, Limited.—(W. le R. Emmet and 
EB. M. Hewlett, United States.) 

10,734. ELECTRIC Train The British 
Thomson-Houston Company, Limited.—(F. B. Case, 
United States.) 

10,735. Execrric Crrcuir BreakER, The British 
Thomson-Houston Company, Limited. — (S. B. 
Stewart. jun., United States ) 

10,736. HicH POTENTIAL Exectric SwitcHEs, The 
British Thomson-Houston Company, Limited.— 
(W. le R. Emmet, B. M. Hewlett, and C. C. Badeau, 
United States.) 

10.787. Exectric Crrcuir Breaker, The British 
Thomson-Houston Company, Limited. — (S. 2B. 
Stewart, jun., United States ) 

10,788. BickP-DEVELOPING Devicr, R. H. Rahilly, 
London. 

10,739. Hammers, N. L. Jones, London. 

= 740. Friction Braxgs, A. G. Ronen, London. 

,741. MacHINE for ''URNING GREEN MALt, F. Singer, 


don. 
10,742. for VeLocirrps, W. Armstrong, 
Clandeboye, Co. Down. 


25th May, 1901. 


10,748. ExectricaL Surgical E. W. Mayer, 
London, 
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10,744. Toots for Reparrine SHartine, A. T. Dudley, 
Brockton, Mass., U.S.A. 

10,745. Har Fasrengr, H. Bell, Lancaster. 

10,746. Ourpoor Szats, J. Walker, Manchester. 

10,747. Evecrric Ionrtion Ptves, E., T. H., and L. 
Gardiner, Manchester. 

10,748. VaRtaBLE Gear for Motor Cars, J. 
Batey, Birmingham. 

10,749. StRINGED INsTRUMENTs, A. McCandlish, Man- 
chester. 

10,750. Ranoxgs, F. J. Barker, Manchester. 

10,751. Propuctine Spray, J. H. and H. Stone and C. N. 
Milner, Birmingham. 

10,752. Tuss for Mugs, A. Nichols and L. Sykes, 
Huddersfield. 

10,758. Portaste Coverines for Cycies, A. Chilton, 
Birmingham. 

10,754. SHears, F. Miichler, Barmen, 


Germany. 
— Va.vg, W. C. Sutherland, Erdington, Warwick- 
shire 


10,756. Macner Corts, B. M. Drake, C. C. Garrard, 
G. 8. Ram, and the Nernst Electric Light, Ltd, 
London. 

10,757. Cor-ovr for INcanpgscent Lamps, &e., C. 
C. Garrard and the Nernst Electric Light, Lti., 

London. 

10 758. Execrric Incanpescent Lamps, &c., G. 
8S. Ram and the Nernst Electric Light, Ltd., 
London. 

10,759. Mrrre and ANGLE-CUTTING PLangs, E. A. Price, 
St. Helens, Lancashire. 

10,760. ANGLE-sawinc Macuings, E. A. Price, St. 
Helens, Lancashire. 

10,761. ANGLE-PLANING Macuings, E. A. Price, St. 

elens, Lane: 

10,762. Actvatine Coup.ines, R. C. Young, Guiseley, 
near Leeds. 

10,763. ActuaTine Covpiines, R. C. Young, Guiseley, 
near Leeds. 

10,764. Broocn Jornts, F. A. and E. A. Whitcomb, 
Birmingham. 

10,765. Axe Prorscror, W. Davies, Tonypardy, R.S.O., 
Glamorgan. 

10,766. Textrte Loom, A. P. 8. Macquisten, Glas- 


gow. 
10,767. Tose for Carr, W. Broughton, Birmingham. 
58. AgRaTEeD Warser, W. Pirrie, London. 
59. Prepayment Device for TecerHonss, R. B. 
Jentzsch and G. von Alvensleben, London. 
10,770. Gas Meter, A. Schofield, Manchest 
10,771. Cups, E. Schery, Manchester. 
10,772. Quictina Frame, H. Glacken, Kingston-on- 


Thames. 
10,773. Stopprnc Water from Sprinkier Heap, T. 
Tipping and E. Fletcher, Ashton-on-Ribble, Lanca- 
ire. 


10,774. Tore Reparrer, J. F. Catley, Leeds. 

10,775. Lamps, D. F. Macdonald, Ceventry. 

10,776. Suprportinc Pcncuine Baas, G. 8S. Maxwell, 
London. 

10,777. Coupiiye, J. Cameron, London. 
778. Brakes, R. Hyde and W. Tozer, London. 

79. Harness, R. Williams, Walsall. 

. PowErR Meter, W. Ashton, Manchester. 

. Ticxet System, J. B. Blakemore, London. 

782. Supptyinc Sewace Tanks, J. Barr, Glasgow. 
Book Marker, A. Forbes, London. 

. NITRO-GLYCERINE, C. Helcké, London. 

SPInniInG MacuHINE J. Preston, Man- 
chester. 

10,786. Fountain Pen, J. F. Park, Dublin. 

10,787. TRIMMING Mecuanism, W. H. Lock 
and F. J. Wich, London. 

10,788. Steam ToRBINEs, J. , Aberdeen. 

10,789. Toy Pistot, H. W. Rightmyer, London. 

10,790. Typewriter INKING Degvicr, A. Seezers, 
London. 

10,791. Locxinc Device, A. Seegers, 


ndon. 
10,792. Hammer for Typewriters, A. Seegers, 


ndaon. 
10,798. Exectric Inpicator, W. J. Polyblank, 
London. 
10,794. Rippte for Breaxine Coxs, 8. H. Adams, 


e. 

16,795. GENERATING Ex.gecTricity, W. Sunter, Edin- 
burgh. 

10.796. The Trammet Lever, G. Devenish, Forest 


Ate. 

10,797, Prosectites for A. J. Boult.— 
(Marine Torch Company, United States.) 

10,798. AgRaTion of Liquips, F. G. Hampson and H. 
G. Swales, London. 

10,799. Bicycigs, W. Lewin, London. 

10,800. Automatic T1LL and Reoisters, W. Holland, 
London. 

10,801. Printinc Macutxes, T. Hamilton, sen., and T. 
Hamilton, jun., London. 

10,802. Carts, E. Emm, London. 

10,8038. Strincep InstTRuMENTs, V. de Meglio, 
London. 

10,804. ConTROLLING the Suppty of Steam, A. Kerr, 
t. 


10,805. Press Cyuinper, M. G. Edward.— 
Schiroche, Prussia.) 
10,806. Pivot-Hrnces for Work, H. Busch, 


on. 
Poto Sticks, A. Altman, London. 


pat 
10,807. 
used in Carpina Cotton, M. Mont- 


10,808. ENGINES 
gomery, G Ww. 

10,809. CanriaGk Heaps or Hoops, C. E. Harrison, 
Smethwick. 

10,810. Guarps for Printinc Macuinas, J., E., and F. 
Hamilton, Manchester. 

10,811. FUNNELS on STEaMSHIPs, J. Whitehead, Bir- 


mingham. 
10,812. Knirz Cieawer, H. P.'Garfit, Manchester. 
10,813. TrzaTINc Brewers’ (Rains, W. J. Menzies, 


rby. 

10,814. Watts, Weddle, Newcastle-on- 

10,815. Foor Prorector for Anas, F. Evans, 


mdon. 

10,816. Macuings for Navicatine the ATmosPHERE, T. 
Hyatt, London. 

10,817. Fountains for Decorative Purposss, P. Cowe, 
Berwick-on-Tw 

10,818. VerticaL Stgam Borters, J. Horsfall, Man- 
chester. 

10,819. Frxinc ArtiriciaL in their Piatszs, G. 
Browning, London. 

10,820. Rotter Bearinos, G. 8. Baker, London. 

10,821. Macutings, J. R. Garratt and 
W. Scott, Belfast. 3 

10,822. Wess Gioves for Swimmine, A. E. Hildreth, 
Wolverhampton. 
10,823. Corrine Face Preces for Gainpinc MACHINES, 
J. N. Nut.—(A. Johnston, United States of America.) 
10,824. DopLe Fiat Strippine Procegss, J. R. Whiteley, 
Ripponden, near Halifax. 

10,825. PrePARATION of Earta, ©. A. 
McKerrow, Manchester. 

10,826. Puacinc Banps on H. Mundlos, 


ndon. 
10,827. Propucts of CRYSTALLISATION in Form of Bars, 
8. Bornett, don. 
10,828. Cigar Banp, C. T. Harris, London. 
10,829. Mirror, J. Wilkinson, London. 
10,830. Napprne and BrusHinc Macuing, E. Hambloch, 


ondon. 
10,831, Pipg and Tops Connections, G. Fischer, Liver- 


. Movuntincs of CenTRIFOGAL C. 
Braune, Liverpool. 

10,833, Repuction of Inpico, W. P. Thompson.— 
(Chemische Fabrik Opladen vorm. Gebr. Flick Gesell- 
schaft mit beschrinkter Haftung, Germany.) 

10,834. Steam Esorings, E. Sykes and M. Pratt, 
Liverpoo! 

10,835. FREE-WHEEL CLUTCH and Brakg, J. H. Morgan, 


on. 
10,836. Macurng Jacks, A. J. Boult.—(United 
Shoe Machinery Company, U.S.A.) 


10,887. Frames “for Veuicugs, 8. Rifflart, 
Lond 


on. 
10,888. TreatMENT of Sewaag, A. J. Boult.—(B. Vial, 
Belgium.) 
10,839. Rattway Couptines, F. W. Bidder and E. 
Parry, London. 
10,840. ReGistERING Piston Movements, W. G. Kent, 


mdon. 

10,841, IntERMENT of Boprgs,‘'L. Decoudier and P. 
Didier, London. 

10,842. Typewriter, J. C. Fell.—(Wyckoj?, Seamans, 
and Benedict, United States.) 

10,843. Leverack Crank for J. W. Kemp, 
Newport. 

10,844. Kiiys, W. Siepen, Manchester. 

10,845. Furniture, G. Wiillcer, Manchester. 

10,846. or CoLLapsiBLE G. Willne , 
Manchester. 

10,847. Sprinc H. Davidson, London. 

10,848. AppaRaTus for Colts, A. W. Tomkins, 
Manchester. 

Device for Hanoine Picturas, J. I. Garstang, 

ndon. 

10,850. CoIN-FREED AMUSEMENT Macuing, J. M. Older- 
ton, London. 

10,851. Wixpows, J. C. Moore, London. 

10,852. Mgans for DRawine orF Besr, R. S. Ratcliffe, 


London. 

10,853. Stgam Hypraviic Evevartors, E. B. Ridgway, 

ndon. 

10,854. Macuine, G. H. Ziegler and 
G. F. Jordon, London. 

10,855. SHootine RancE with CoIn-FREED MECHANISM, 
W. McNutt, Glasgow. 

10,856. Cy.inpers, J. Mair, Edgware, Middle- 


10,857. Cement, A. M. Clark.—(Fellner and Ziegler, 
Germany.) 
10,858. Pwgumatic for Tires, E. Germain, 


mdon. 
10,859. Process for WeLpinc Meta., H. Goldschmidt, 


ndon. 

10,860, ARRANGING MARINE Borrers, C. H. Ziese, 
London. 

10,861. Treatment of AmyLacgous Matrers, Xc., 
B. J. B. Mills. —(The Société Anonyme “ Trust 
Chimique,” France ) 

10,862. APPLIANCE for Usg with;Corprrs, E. Holford, 
London. 

10,863. Porrmanrgaus, W. G. Speck and A. W. 
Brewer, London. 

10,864. UmBrecias, R. Wilson, London. 

10,865. Watts Pigment, J. Lones, E. Holden, and J. 
Lones, London. 

10,866. ALBuMs for Poorocrapus, H. Misener, London. 
10,867. Manuracturefof TuHorium, C. D. Abel.— 
(Siemens and Halske Aktien Gesellschart, Germany ) 
10,868. Manufacture of MetaLiic THorium, C. D. 

Abel.—(Siemens and Halske Aktien Gesellschaft, Ger- 


many. 

10,869. INCANDESCENCE Boptgs for Etectric 
C. D. Abel.—{Siemens and Halske Aktien Gesell schast, 
Germany.) 

10,870. Keeprnc Usirorm the Temperature of Ecos 
in an Incosator, F. W. Iden, London. 

10,871. TELEGRAPH Systems, F. G. T. Parsons and D. 
H. Sturman, London. 

10,872. Mgecuanism for CoNTROLLING RECTILINEAR 
Motion, F. Trinks, London. 

10,878. VeLocipepe, A. H. P. Blunt, London. 

10,874. VeNTILATING SHutTERS, T. Ovenden and T. 
Elmore, London. 

10,875. Torpgpo-Nets, G. G. M. Hardingham.—( Felten 
and Guilleaume Carlswerk Actien Gesellschaft, Ger- 
mani. 

10,876. SusPENDING CurTarns, A. Baskett, London. 

10,877. Canpte Lamps for Cycigs, H. Lucas and W. 
H. Egginton, London. 

10,878. Manuracture of Tusss, G. Evans and Tubes, 
Limited, London. 

10,879. W. K.-L. Dickson, London. 

10,880. Gas Burners, W. K.-L. Dickson, London. 

10,881. MantLe Supports, W. K.-L. Dickson, London. 

10,882. Apparatus fur Stretcuine Canvas, F. W. 
Schiiller, London. 

10.883. Extractinc Suear from Lime, C. Steffen, 


mdon. 
10,884. Water from Bggtroor, C. Steffen, 
London. 

10,885. Manuractrure of Capsues, Mansell, Hunt, 
Catty, and Co., Limited, and A. Thrower, London. 
10,886. CoLourinc Matrers, J. Y. Johnson.—(The 

Badische Anilin and Soda Fabrik, Germany.) 
10,887. Execrric Arc Lamps, H. O. Schmidt, London. 
10,888. E:ecrric Switcnes, F. W. Busch, London. 
10,889. Means for TagaTinec FLurp J. E. Stead, 


London. 
10,890. Mortar Boxes for Stamp MILLs, D. B. Morison, 


mdon. 

10,891. CrrcuLaTinc Stgam GENERATORS, H. Watson, 
London. 

10,892. Prpg Currers, G. A. Lindqvist, London. 

10 893. CLEANING Printers’ H. H. Lake.— 
(Samuel Crump Machine Company, United States ) 

10,894. LatHes, A. G. Melhuish, London. 

10,895. Om Enotes, A. G. Melhuish, London. 

10,896. Cameras, J. W. Innes, London. 

10,897. ManuracturE of L. H. Rittman.—(G. 
Adt, Germany.) 


28th May, 1901. 
10,898. Motor Huss, W. A. Taylor, Coventry. 
10,899. Pitz Fasrics, J. Park, Leeds. 
10,900. ScrEENING CoaL, W. Spence, Glasgow. 
10,901. Guns, H. T. Tanner, B ham. 
10,902. ReaRinc Pouttry, W. Wrentmore, Headley, 


10,908. ELecrrotysis of Satt, E. J. Plummer, Mid- 


lothian. 
10,904. Locxinc Toot Baas, C. H. Sutton, Bir- 


10,905 SWEEPING Croumes off H. Edmond, 
10,906. MuLE CARRIAGE Sreapier, J. and H. 


Tweedale, Oldham. 
10,907. ScHooL BLackBoaRD Rest, J. Shirlaw, Carluke, 
narkshire. 
10,908. Pips, A. Dunbar, 
10,909. Buck.ss, T. C. Gregory, Bristol. 
10,910. Automatic Lirtina Device, W. A. Chamen and 
J. R. Temperley, London. 
10,911. Frias, J. E. Thornton and C. F. S. Rothwell, 
trincham. 


le 
10,912. Arm Enotngs, R. King, jun., Glasgow. 
10,9138. Ecowomisine Fugt, T. Noble, 


ae Fasric, W. H. Taylor and H. Dawson, 
eighley. 
10,916 Wispvow Fitt1nos, J. and W. T. Robert- 


shaw, Manchester. 

10,916. Drittisc Macuing, J. Marr and P. Phorson, 
Newcastle-on-Tyne. 

10,917. Topacco Pipz, H. Mayhew, Newcastle-on- 


'yne. 
10.918. Piatine Croc Soxzs, J. T. Pearson, Burnley. 
Heatinc Water in Boriers, W. D. Bowman, 


iw. 
10,920. Fasrics, W. Strang, jun., 
10,921. TypEwRITzR Carp Howpers, Library Bureau, 
Limited.—(Library Bureau, United States.) 
10,922. Camp Oven, W. Dawson, Liverpool. 
10,928. Gas Generator, G. L. Hogan, London. 
10,924, ANTI-vIBRATORS for Gas Penpants, H. Ander- 


son, Dundee. 
10,925. Mixinc Fivuips, Viscount de la Vega, Man- 


chester. 
10,926. Feit, K. Koch and A. Stelling, Manchester. 
10,927. WasHinc Macuines, W. Bradford, Man- 


chester. 

10,928. Grispinc Macutng, A. Schoellhorn and H. 8. 
Albrecht, G 

10,929. Taps, J. W. Marsden and W. Anderson, Man- 


chester. 
10,930. Lamps, L.. T. Alton, Glasgow, 


10,981. MgasuRING PULVERULENT Sunstances, C. J. 
olm, Glasgow. ‘ 

10,982. Canixs, L. Luckhardt, Glasgow. 

10,983. Boxes, A. E. Tanner and W. P. J. Fawcus, 
Manchester. 

10,984. Tings, T. C. Hughes, Redditch. 

10,935, TaLepHonss, A. Traut, Berlin, Germany. 

10,986. Cameras, A. C. Smith, Peckham. 

10,937. Latcn, J. Worthington, Aylesbury, Bucks. 

10,938. FIRELIGHTERS, A. Haigh, mdon. 

10,939. PHoroGRarHic PRINTING Frame, W. E. Deben- 
ham, London. 

10,940. Cuntre Birt, J. Ritchie, London. 

10,941. Coat Conveyor, J. C. Hoshor and T. E. Platt, 
London. 

10,942. Brackets, E. V. Harris, London. 

10,943. Heatinc Water, 8. J. Ross, London. 

10,944. Roap Scarirrer, E. 0. and K. R. Bobe, 
London, 

10,945. Boors, L. Waters, London. 

10,946. Ruts, E. Perron. London. 

10,947. Musi: Caarts, C. A. Allison.—(H. Sohmer, 
United States.) 

10,948. Watts, C. A. Allison.—(H. &., F. W., and N. F. 
Palmer, United States.) 

10,949. Heatine Apparatus, C B. Dolge, London. 

10,950. Sprouts, A. A. Low and R. Hay, 
London. 

10,951. Batrery ELemEnts Supports, C. B.Schoenmehl, 


mdon, 
10,952. Hgat-pistRiBUTING Arparatus, C. E. Challis, 


ndon. 
10,958. Briis, E. D. Rockwell, London. 
10,954. Securinec Hegts and to Boots, I. Davis, 


on. 
10,955. AppaRaTus for MouLpING ARTICLES in CLay, 8. 
= Rowley, M. J. Adams, W. B. Rowley, and T. Till, 
mdon. 
10,956. BoTTLE-LABELLING Macuings, W. E. Pettee, 
London. 
10,957. Motors, A. L. Becht, London. 
10,958. Cement, E. H. Hurry and H. J. Seaman, 


London. 
10,959. Paper Fasteners, F. E. De Long, 


10,960. Device, Miller, 
London. 
10,961. Srrikinc Ciock, M. Moller, 


London. 

10,962. ANTI-rouLING Coatino, C. A. Day.—(The Cole- 
man International Ship and Pile Coppering Company, 
United States.) 

10,963. Anti-FouLING Coatine, C. A. Day.—{The Cole- 
man International Ship and Pi'e Coppering Company, 
Onited States.) 

"e.. Apparatus for TREATMENT of Orgs, H. Batt, 

mdon. 

10,965. Sgcurinac Bonnets in Posiriox, E. Hart, 


ndon. 
10,966. GoLtr Batts, J. S. Prentice and A. L. Browne, 


ndvn. 

10,967. InpucTors, V. I. Feeny.—(Allgemeine Electrici- 
tdts-Gesellschast, Germany.) 

10,968. Securine Garments in Position, G. F. Seddon, 

ndon. 

10,969. BoTTLE-LABELLING Macuines, W. E. Pettee, 

mdon. 

10,970. Mountinc ArtiriciaL TextH, H. D. Justi, 

ndon. 

10,971. Veuicies, H. H. Lake.—({W. W. 
Tice, United States.) 

10,972. Atm Brake Systems, N. A. Christensen, 
London. 

10,973. Srgam Generators, Vickers, Sons, and Maxim, 
Ltd., and J. McKechnie, London. 

10,974. Erecrropes for P. M. 
Justice. — (Castner Electrolytic Alkali Company, 
United States.) 

10,975. Evectropgs for Evecrrotytic Ceiis, P. M. 
Justice.—(Castner Electrolytic alkali Company, United 
States 

10,976. P. M. Justice.—(Castner Electrolytic 
Alkali Company, United States.) 

10,977. Furnaces, H. 8. Woolley, London. 

10,978. Formation of Concrete F.oors, A. B. Price, 
London. 

10,979. APPARATUS for MECHANICALLY-PLAYING Musical 
InstrumENTs, W. P. Thompson.—({C. L. Davis and A. 
Heuer, United States.) 

10 980. Exaines, W. P. Thompson.—({W. M. Hoffmann, 
United States.) 

10,981. ComBIneD STERILISER and Bort ie, W. 
P. Thompson.—(La Société Anonyme Le Paryjuit 
Nourricier, France.) 

10,982. Cams for OpgRaTING Macutnery, H. J.Schmick, 

verpool. 

10,983. Iron, E. D. Wassell, Liverpool. 

10,984. Cork Extractors, W. L. Nichels.—(4. Bauin- 
garten, United States.) 


10,985. Waizzers for Dryinc Gratin, W. Rowlandson, 
Live 

10,986. MarKER for Scorine at Gamgs, F. A. Newman, 
Lond 


ion. 

10,987. Sproutinc Apparatvs, A. J, Boult.—(J. von der 
Kammer, United States.) 

10,988. TgLEPHONE Circuit Systems, E. F. Frost, 
London. 

10,989. SwitcuEs, J. R. Bowles, London. 

10,990. Knirtinc Macuines, R. Blackburn and A. B. 


Spring, London. 
10,991. Propetuinc Apparatus, J. H. Loader, 


ndon. 

Sortinc and AppREssinc Macuines, 8. Elliott, 
ndon. 

10,998. Macnings for Fotprnc 8. Elliott, 


SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 


666,783. Rivetinac Press, G. W. Weber, St. Pau’, 
Minn.— Filed July 10th, 1899. 
Claim.—(1) In a riveting press, a sliding rivet-feeding 


da 


mechanism, means for operating said feed mechanism, 
a riveting mechanism, and means controlled by the 


operation of said riveting mechanism for lockin 

feed mechanism during the riveting operation’ et 
stantially as described. (2) The combination, with q 
riveting plunger or head, of a chain rivet-feedip 
device supported beneath the same, means for driving 
said chain, a pivoted guide bar having a groove ro 
which said chain moves, an anvil supported beneath 
said plunger and having its upper ent projecting into 
a socket in said guide bar, said upper end being sub. 
stantially flush with the bottom of said groove to 
permit the feed device to deposit the rivets upon said 
anvil, and spring devices provided in connection with 
the said guide bar for normally holding it in an 
elevated position, but permitting it to be depressed 
upon the descent of the plunger, su ly an 
described. (8) The combination, with a riveting 
plunger, of a te tec | mechanism arranged be. 
neath the same, means for operating said feeding 
mechanism, a stationary anvil supported beneath said 
plunger, a — bar over which feed mechanism 
moves and having a socket to receive the upper end of 
said anvil, the top of said guide bar being normally 
flush with the LY of said anvil, spring devices nor- 
mally holding said guide bar in an elevated position 
but permitting it to be depressed by the descent of 
said plunger, and a guide pin or rod carried by said 
soy“ and adapted to engage the feed device and 
ock the same during the riveting operstion, substan. 
tially as described. (4) In a riveting device, a head, 
jaws mounted therein and movable inde’ mdently of 
said head and of each other, a yielding beating for said 
jaws, and an intermediate riveting hammer or punch, 
substantially as described. 


667,131. Prorxctor anp SHAKER FOR RE-CHARGING 
Orvcrwies, J. Illingworth, Newark, N.J.— Filed 
February 10th, 1900. 

Claim.—(1) The combination with the engine having 

a reciprocating piston, of a movable clamp for a 

crucible, of non-conductive material and attached to 

the said aca substantially as set forth. (2) The 
crucible shaker herein described, comprising an engine 
cylinder, a piston movable reciprocally in said cylin. 
der, a support for the crucible on which the same may 
rock back and forth, jaws for grasping the crucible, 
and a link 4, connecting the piston and jaws, sub. 
stantially as set forth. (8) The combination with the 
recessed flooring, of a reciprocating pot - shaking 


device, having a lining which is non-conductive of 
heat and means for reciprocating said device, sub- 
stantially as set forth. (4) The es navtewy pot-shaking 
device, comprising shaking jawsadapted to be opened 
to receive the pot, and a lining of asbestos or other 
non-conductive material to confine the heat in the 
pot during the shaking operation and means for 
shaking said jaws, substantially as sct forth. (5) The 
improved pot-shaking device comprising an engine. 
cylinder shaking-jaws, hinged er, a reciprocating 
piston at one end working in cylinder, and at the 
opposite end having the jaws loosely coupled ‘ 
and coupling means connecting said piston and jaws, 
substantially as set forth. 


667,176. Escarrment, M. Baier, Elizabeth, N.J.— 
Filed March 14th, 1899, 

Claim.—The combination in an t of a 
scape wheel having teeth, a pivoted lever having 
locking lets thereon, a balance roller, and a pin 
upon said balance roller and adapted to engage the 
said lever and oscillate the same to cause the pallets 
to alternately engage the teeth of the scape wheel 
and thus momentarily lock said wheel, said balance 
roller having a part adapted to be struck by the scape 


[667176] 


wheel tecth, the parts being so arranged that when in 
the position of rest the pales lie out of the path of 
movement of the teeth of the scape wheel and said 
teeth are free from contact, while the pin upon the 
balance roller engages the lever and the part upon the 
balance roller adapted to be struck lies between two 
scape wheel teeth, whereby when power is applied to 
the scape wheel it is free to move, and in its initial 
movement imparts movement to the balance roller 
and through said balance roller to the lever, substan- 
tially as described. 


667,247. Water Gavor, J. O'Brien, New York, N.Y. 
—Filed May 12th, 1900. 

Claim.—In a and water gauge for boilers, 
the combination, with two valves, each of which is 
bored longitudinally and provided with a cross-per- 
foration at its outer end, the outer end of the valve 
being tapered and provided with a screw-threaded 
projection, a across the longitudinal bore, 
a stuffing-box on the outer portion of each valve, pro 


= 


vided with a cross-perforation to register with the 
cross-perforation of the valve, a drip-cock in one end 
of the cross-perforation of the lower stuffing-box, 4 
screw in the end of the cross-perforation of the upper 
box, a screw-thi land at the opposite end “ 
each of said cross-perforations, and guard rods an' 

plates for securing said stuffing-boxes in their relative 
positions, and a nut = the screw-threaded pro 

jection cf each valve, substantially as described. 


= 
| 

[667.131] 
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LITERATURE. 


The Naval Annual for1901.—J. Griffin and Co., Portsmouth. 

Ir is satisfactory to see once again the name of Lord 
Brassey amongst those of the contributors to the Naval 
Annual, which was originally started by him, kept up 
with so much spirit by his son the Hon. T. A. Brassey, 
and this year presents us with many new features of 
interest, both as regards the detail of the work and the 
importance of the articles contributed to it. 

An Annual must, essentially, be a publication in which 
the modification of details takes a very prominent place. 
We shall have some fault to find further on with some of 
the illustrations, but no apology is needed for dwelling 
upon the number of new plates of battleships and cruisers 
which appear, for the first time, in the issue for this year. 
Amongst the most important of them are lined profiles 
and plans of the British Drake class of armoured cruisers, 
the French armoured cruiser Pothiiaii, the Italian battle- 
ship Vittorio Emanuele, the Russian armoured cruiser 
Bayan, and the United States battleship Georgia, with 
the armoured cruiser California. It may be remarked 
incidentally that nearly all of these have been illustrated 
and described in Toe Enatnegr. All of these plates are 
specially interesting and instructive. In the Drake class 
the ‘double-storied”” casemates for all of the sixteen 
éin. quick-firing guns, on both main and upper decks, are 
very conspicuous. The disposition of armour, otherwise, 
js practically similar to that of the Cressy type, and the 
thickness of armour the same in both, viz., 6in. of Krupp 
treated steel, although there is an increment of 2100 
tons of displacement at the Saeee of the designer. It 
is assumed that the bulk of this displacement has been 
taken up by the extra boiler power and increase to the 
size of the propelling machinery required for two addi- 
tional knots of speed. The Pothiiaii is a modified and 
improved Dupuy de Léme, only the armoured deck has 
been increased in thickness from 2in. to 83in., whilst the 
side armour has been slightly reduced. But the range of 
fire of the guns and the number of the same has been 
vastly increased. The Pothiiaii has two 7}in. quick-firing 
and five 5}in. quick-firing guns capable of being 
trained simultaneously on either beam, whilst the end-on 
fire forward and aft is cleverly arranged, so that the guns 
do not foul one another. Thus, though the displacement 
of the vessel is only 5360 tons—less than that of an 
unarmoured Eclipse—we find that an armoured cruiser, 
fully clothed in a panoply of 2}in. and 3in. steel, with 
very thickly-armoured gun positions, has been successfully 
turned out by the French Admiralty. The Italian battle- 
ship Vittorio Emanuele is a remarkable vessel in every 
way. On a displacement of 12,624 tons only, she has an 
armoured belt of 93in. Harveyed steel, carries two 12in., 
twelve 8in., and twenty-four smaller quick-firing guns; is 
to possess a speed of 22 knots, and carries 1000 tons of 
coal on normal displacement, with room in bunkers for 
1000 tons more. The armoured belt is 15ft. deep over 
all the citadel of theship, extending to both ends of the 
ship for about half that depth. Should the speed of this 
battleship be realised, she would be a formidable opponent 
to the Canopus class of 12,950 tons, as she could come 
into action with her two 12in. heavy barbette guns at a 
similar range to that possessed by the British battleship, 
with the security of armour 60 per cent. thicker than that 
of her adversary, heavy quick-firing guns of twice the 
penetrative power, and speed nearly 4 knots superior, 
enabling her to manceuvre as she pleased. Her keel is a 
perfect curve, rounding up to the forefoot and stempost, 
all dead wood being cut away, thus facilitating the process 
of turning. She has an axial fire, forward or aft, of one 
12in. and eight 8in. guns simultaneously. The Russian 
armoured cruiser Bayan is an ambitious design for so 
small a displacement as 7800 tons—practically similar to 
that of our unarmoured Crescent. She carries two Sin. and 
eight 6in. heavy quick-firing guns, besides twenty-seven 
smaller ones; her armoured deck is of 2in.; whilst she 
possesses a complete belt of 8in. Krupp steel of consider- 
able depth, which extends to the upper deck, in 8in. 
plating, from the bows rather more than half-way to the 
stern. How so enormous a mass of armour can be carried 
on so light a vessel is difficult to understand. Her speed 
is to be 21 knots, and coal supply good. The gun 
positions have 6in. armour for their protection, but their 
arc of training is, in the case of the 6in. guns, rather 
restricted. The plate of the United States battleship 
Georgia presents a truly astounding picture of this 
remarkable class of 15,000-ton war vessels. She literally 
bristles with guns, and her unarmoured portion is insig- 
nificant. A broad belt of Krup ‘eiahen steel, varying 
from llin. to 8in. in thickness A about 10ft. in depth, 
covers the vitals at the water-line. This thins off to 6in., 
5in., and 4in, at the ends. From the armoured belt rises 
a citadel for nearly two-thirds the length of the ship, 
covered with 6in. Krupp steel, and extending to the upper 
deck. Soaring aloft from this again are the superimposed 
turrets, Yin. and 6}in. thick, and resting upon 10in. 
barbettes. It would appear that the centre of gravity of 
this battleship must be uncommonly high, unless the 
preponderating weight of so immense a mass of armour, 
reaching up to the upper deck, is balanced by heavy 
weights below. It is said that the magazines will contain 
60 rounds for each 12in. gun, 125 for each 8in., 200 for 
each 6in., 250 for each 14-pounder, and 500 for each 
3 pounder. All of this ammunition would, of course, be 
very low down in the ship; but itis generally understood 
that only 50 per cent. of American warships’ ammunition 
1s carried at normal displacement. Itis therefore difficult 
to see how stability has been secured, although the 
Immense beam of 76ft. 3in. would necessarily create 
better metacentric height. Assuming the mean draught 
of this vessel to be 26}ft.—the actual figure not being 

given in the Annwal—the coefficient of fineness would be 
0°59, which would give her a very sharp under-water 
contour. A significant comparison between her armament 
and that of the Duncan class is given in this work, the 
Comparison being unfavourable to the latter. It would, 
howeyer, be fairer, we think, to place the Georgia along- 


side of the British battleship Queen.** The result would 


be as follows :— 


: Georgia. Queen, 
Displacement ... 15,000tons ... ... 15,000 tons 
8 19 knots... . 19 knots 
Four 12in, Four 12in. 
Eight 8in. Eight 7° 5in. 
Armament ... Twelve 6in. ... ... Ten 6in. 
Twelve 14-pounder Sixteen 12-pounder 
Twelve 3-pound Six 3-p 


Tt will be at once seen that these two classes of battle- 
ship, both being as yet, so far as completion is concerned, 
in nubibus, are, as regards the features of displacement, 
speed, and armament, almost identical. Their armoured 
protection can hardly be compared, as no plate is given 
of the Queen. The U.S. armoured cruiser California 
makes a striking looking picture. In place of the short 
armoured belt and isolated dotted-about armoured case- 
mates of the Brooklyn, she has a complete belt of 
Harveyed steel about 7ft. 6in. deep from stem to stern, 
6in. and Sin. thick in the middle, and thinning out forward 
and aft. A sheathing of 5in. armour rises from this ar- 
moured belt to the boat deck over all the vitals of the ship, 
whilst the 8in. breech-loading guns have hoods of 6in. 
armour. Thus the whole of the upper deck quick-firing 
guns, as well as those of the main deck, with the 
exception of a few forward and aft, are embraced 
within an armoured battery of 5in. Harveyed steel, a 
condition which does not exist even in our armoured 
cruiser Drake of 14,100 tons, where the men serving the 
12-pounder quick-firing guns on the upper deck would 
have absolutely no protection at all. In this respect, 
although the depth of armour forward on the Drake is 
greater than that of the California, we cannot help feeling 
that the United States vessel would afford better security 
to her crew in action than the British cruiser of practi- 
cally similar size and almost equivalent speed. A most 
important plate must not be forgotten. It is that of the 
submarine torpedo boat, six of which are being con- 
structed for the United States. With its gas engines, 
storage batteries, huge air flasks, gasoline tanks, com- 
pensation tanks for filling after the expulsion of torpedoes 
and other special appliances, there appears little room 
for accommodation of officers and crew. Probably, how- 
ever, the number of these will be reduced to the lowest 
possible limits. The drawing, which singularly resembles 
that of a well-proportioned trout, gives many details and is 
instructive. 

Chapter I., by Lord Brassey, notices the enormous 
advance in naval expenditure under all the leading 
administrations. France is spending £13,500,000 upon 
her navy; Russia, £9,000,000. Great Britain, this year, 
£30,875,500, being an increase of nearly £12,000,000 upon 
that of the year 1894-95. But it is remarked that ‘‘ The 
fleet is England’s right arm.” Every shilling devoted to 
it, if expended with economy and judgment, is well 
bestowed, for it is England’s insurance against those 
great accidental calamities which destroy the prosperity, 
and sometimes the lives of nations. Itis the only fighting 
arm in which, by the nature of things, we have the chance 
of surpassing all other peoples. It is the form of war 
most suited to the genius of our race, and bound up with 
the most stirring traditions of our history. In all cam- 
paigns for the past seventy years naval forces have 
materially influenced, and have often decided, the result. 
Accepting as our standard equality to any two Powers, 
British expenditure cannot be considered inadequate. 
There are some who insist that our fleet should be 
superior to a combination of France, Russia, and Ger- 
many. But the maintenance of such a force would impose 
a heavy burden. It should not be necessary whilst pru- 
dent counsels prevail in the direction of the policy of the 
Empire. There are reasons, however, for maintaining our 
fleet at the full standard of equality suggested which did 
not exist at the time of Nelson. Blockade in these times 
must be an arduous science, as steam has made it possible 
to put to sea in all weathers; and the necessity for keep- 
ing reliefs for over-taxed crews, and supplies of coal for 
blockading vessels, is a far greater difficulty than those 
met with heretofore. We hardly agree with Lord Brassey, 
however, in his estimate of the value of ‘“ mercantile 
auxiliaries as the scouting ships of our squadrons, and 
the defenders of our commerce.” On the contrary, we 
cannot but think that a very fast cruiser of large coal- 
carrying capacity, such as that proposed by Admiral Sir P. 
Fitzgerald, would bemuch more useful as a scout, and a fast 
armoured cruiser, such as the California, would be much 
more useful for the protection of commerce than a dozen 
liners from the mercantile marine. The fact that 
America has ordered already six of these vessels to be 
put in hand points to the value that she attaches to the 
class. Lord Brassey gives some suggestions both for the 
training of officers and men of the Royal Navy. Every 
naval officer should be a good seaman and a eae 
navigator. The study of foreign languages should also 
be encouraged as far as possible. A remark made by 
Mr. Thursfield, during a recent debate at the United 
Service Institution, upon the training of the navy, is 
worth repeating :—“ The country has created a new navy 
of unexampled strength and excellence in material ; for 
its personnel, on the other hand, it has given no com- 
mensurate training.” The opinion of Commander Napier, 
expressed at the same time, is worth recording :—‘‘ That 
the seaman who had undergone mast and sail training 
was undoubtedly a superior man to one who had not.” 
It is satisfactory to learn that “the training in gunnery 
in the Navy seems worthy of our great national service ; 
the standard of proficiency is steadily advancing.” Lord 
Brassey K gps out that the gain in seaworthiness, speed, 
and coal endurance has rendered necessary a rapid 
growth in dimensions of battleships, but that our vessels 
of 15,000 tons displacement cost considerably less than 
French and Russian ships of far inferior dimensions. 
He shows that criticisms of British battleships are rare, 
and dwells upon our decided advantage in possessing 
groups of ships of uniform type. As we write these lines 


* As they ‘‘couple” far better than the Georgia and Duncan, 


an illustration of this fact is forcibly presented to us by 
witnessing the entry into Spithead of a portion of the 
Channel Squadron under the command of Admiral Sir 
A. K. Wilson, V.C. The five battleships composing it 
are practically alike in displacement, speed, and 
dimensions; the result being that, as the squadron 
deployed into “line abreast’ whilst rounding the 
Isle of Wight, and as the formation changed into 
“line ahead” on reaching the Nab lightship, and 
again formed into double columns on passing between 
the Horse Sand and No Man’s Land Forts, the spacing was 
absolutely perfect, the distances being kept between the 
several ships as though measured beforehand. The train- 
ing of engine-room complements has become urgent. 
This paper states that, as the result of the insufficient 
training, one-third of the engine-room branch are ineffi- 
cient during the first year or more of every commission. 
Our experience of failure with the Belleville boiler seems 
to point with emphatic force to the necessity for more 
careful training in the engine-room. 

‘“‘ War and its Chief Lessons,” by Admiral Sir Cyprian 
A. G. Bridge, is capital. It is wholesome reading not 
only for the Navy, but for the Army as well. The main idea 
running through this chapter is the “ often-recurring 
inability of systems established in peace to stand the 
test of war.” Also “the frequent recurrence of defeats 
and disasters inflicted on armed forces by antagonists 
whose power to do so had not been previously sus- 
pected.” Historical examples of these two points are 
given by Admiral Sir Cyprian Bridge, from the earliest 
to recent times, most of which are taken from campaigns 
on land; though the primary ill success of our naval 
forces in the war of American Independence is, of course, 
alluded to—it being pointed out that, in the end, the 
British Navy came out the unquestioned victor in the 
struggle, thus proving the excellence of its quality. In 
1812 the British Navy was at the zenith of its glory. It 
had swept the seas of the fleets of the historic maritime 
Powers of Spain, of France, of Holland, of Denmark. 
Warfare, nearly continuous for eighteen years, had trans- 
formed the British Navy into a permanent organisation. 
Its long employment in serious hostilities had saved it 
from some of the failings which the narrow spirit 
inherent in a close profession is only too sure to foster. 
It had confidence in its own invincibility. This confi- 
dence did not diminish or become less ostentatious as its 
great achievements receded into the past. The new 
enemy on the farther side of the Atlantic was not con- 
sidered formidable. In our Navy were 145,000 men; 
in that of the United States 4500. Hence the signifi- 
cance of the lessons which our defeats in the war of 1812 
taught us, and their value to us at the present day. The 
“ canker of a long peace” is not manifested in disuse of 
arms, but in mistaken methods. For a quarter of a 
century the civilised world has tended more and more to 
become a drill ground, but the dominating spirit is that 
of the pedant. Training becomes scholastic. The great 
changes which have taken place within the last few years 
as to the material of the Navy have necessitated an equally 
great revolution in the system of training required for 
officers and men. Less than fifty years ago the internal 
organisation and discipline of a ship depended on her own 
officers, it being assumed that capacity to command a 
ship implied at least capacity to distribute and train her 
crew. Naval duties are now formulated at a desk on 
shore, and the mode of carrying them out notified to the 
service in print. We shall wage war in future under con- 
conditions dissimilar from any hitherto known. In this 
very fact there lies the making of a great surprise. The 
question of practical moment is, *‘ How are we to guard 
ourselves against such a surprise?’ We must abolish 
over-centralisation, give proper scope to individual capa- 
city and initiative, eschew professional self-sufficiency. It 
is pointed out that recent reforms have been in the 
direction of securing perhaps too perfect uniformity. We 
may remember as an illustration of this.that there was 
no British naval uniform for any one below the rank of 
officer till after 1860. Now, at every inspection, much 
time is taken up in ascertaining if the narrow tape 
ornament on a frock collar is of the regulation width, 
and if the rows of tape are the proper distance apart! 
There is a danger lest too great a desire for uniformity 
should destroy those aptitudes still universally most 
prized in the British seaman which were produced under 
the warlike experiences of a past age. Clearly those 
aptitudes should be carefully fostered. 

Admiral Sir J. O. Hopkins gives us, in Chapter VIITI., 
an excellent treatise on the value of “ Fleet Auxiliaries.” 
He would have colliers, ammunition vessels, distilling 
ships, repairing depéts, and relief vessels, all part and 
parcel of our great ocean fleets. We entirely agree with 
a great deal that he says, perhaps especially in his remarks 
as to the urgency of perfecting arrangements for coaling 
at sea, under all conditions, and as regards the wasteful 
method of sending out naval reliefs in modern cruisers, 
involving the wear and tear of valuable machinery and 
unnecessary expenditure of coal. 

The chapters on transport operations to South Africa, 
by Mr. John Leyland, and upon the operations on shore 
in the same country, by Commander C. N. Robinson, 
R.N., are valuable reading, but it is impossible in the 
course of a short notice to deal with them adequately to 
their merit. 

Part III., on armour and ordnance, is well worth 
studying. It is true that we have no longer the 
able pen of our old friend and colleague, the late 
Captain Orde Browne, R.A., to compel an interest 
in this most important subject; but the writer of this 
section has gathered up, in a most instructive synopsis, 
all that has happened within the past ten or twelve years 
as regards the improvements and progress made in 
armour plate construction, and given us the very latest 
types of gun and gun-mounting now being placed on 
board the most recent war vessels; showing with what 
extraordinary rapidity both guns and armour recede into 
the background as obsolete. 

The seven pictures of ships in the new Naval Annual 
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-are better’ than those of last year. As usual, those by 
Mr. W. F. Mitchell’ are much the better, but all: are 
accurate enough. The least successful is the Norge, 
which looks more like 15,000 tons than 4000 odd.” The 
Cressy is the best all-round picture, though the contour of 
the hull is not indicated so well as it might be. We note 
that nearly all the plans which we alluded to as inaccurate 
last year still remain. Thus the bow belt of the Canopus 
is omitted, the Formidable and London, though they 
differ considerably, are represented by a single plan, the 
Libertad appears as nearly 600ft. long, the Courbet with 
a mast too many, the Desaix as the J. de la Graviére, 
with some armour on her, the Hoche as she was many 
years ago, the Jeanne d’Are hopelessly out of date, the 
Gefion altogether incorrect, the Dandolo with a rig she 
has not got, the St. Bon incorrect, the Chin-Yen out of 
date, the K. Wilhelmina der Nederlanden, not as she now 
is, the Nachimoff as many years ago. The Bayan 
imitates the mistake in the Marquis de Balincourt’s 


Flottes de Combat, the Gromovoiis a mystery, the Poltava | 


incorrect, Rurik all wrong, Retvisan unsatisfactory, Tri 
Sviatitelia wrong rig, Waryag wrong, Emperador Carlos, 
and Cataluna guns wrong; Maine, California, 
Charleston too much armour; Texas, appearance in- 


and | 


issue. Each enginé has three lines of three tandém’single- 
acting cylinders. The Willans engine has-been so often 
described, and is so familiarly known, that it is unneces- 
sary to enter into any..detail* heré,-ox to illustrate ‘it by 
drawings. The three cranks are at.120..deg., and. each 
series of cylinders in this size of engine has the diameters 
380, 600, and 950, by 430 millimetres stroke. As is 
known, Willans and Robinson some’ few years 
abandoned the use of inches and feet, and lbs. and ewts., 
in their works ; and it is important to note that there was 
extremely slight difficulty experienced in getting the 
draughtsmen and workmen to change over to the metric 
system. In the sixties in Sir Joseph Whitworth’s works 
the change from the ordinary binary to the decimal division 
of the inch was made with equal ease and smoothness. 
The Willans and Robinson engines at Glasgow are 
designed for 200 lb. per square inch, or 13} atmospheres 
steam pressure, but are actually being supplied with only 
170 lb. The speed is 230 revolutions per minute, corre- 
sponding to an actual piston speed of 648ft. per minute, 
| or 324ft. per minute effective speed, since they.are single- 
| acting only. The firm does not rely upon high piston 
speed for good results. In the smaller sizes the effective 
| speed is 220ft., and in the largest it is still under 400ft. 


correct. As these plans are all carefully printed on plate per minute. The rotational speed runs from 450 revolu- 
tions in the smallest down to 200 in the largest sizes. 


High rotational, as distinguished from high linear speed, 


aper, it is a pity that more care is not exercised in the | 


irection of accuracy. 
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120 deg., the total air-volume in the three buffer cylinders 
ution. When's: is got™u cocks aré Glosé 
the buffer action is at obtained. 
The steam is led in through a vertical cylindrica] 
separator, from which the water is drawn off by a Poole’s 
patent steam trap. No jackets are used on any cylinder’ 
At the lower end of each line above the air buffer there 
is what is called a ‘transfer chamber.” The effect of 
this is to establish equilibrium above and below the low. 
pressure piston during the up stroke at the terming| 
pressure and temperature of the working expansion jn 
this cylinder, exhaust pressure under the piston being 
established only just pet the beginning of the down 
working stroke. The so-called ‘‘ Cornish” steam cyele 
is thus obtained in all three cylinders, the top ends never 
being exposed to lower temperature than that corre. 
sponding with the pressure at the end of the working 
The normal stead, 


expansion. indicated horse-power 
of these ines is 1200 ; but for short periods 
maximum 1500 indicated horse-power does jo 


harm. As usual, splash lubrication is used, about an 
inch thickness of oil floating on the water in the pit, and 
the water being slowly but continuously renewed. The 
excentric sheaf is of cast iron lined with white metal, 
the excentric being forged solid on the erank pin in tha 
ordinary central-valve manner between the two connect- 


STEAM ENGINES AT THE GLASGOW 
EXHIBITION. 
No. III. 

Tus Exhibition forms a striking and undeniable 
testimony to the high standard of excellence both in 
workmanship and in design that has been attained, and 
is being maintained, by English and Scotch engine 
makers. The average standard of all-round merit has 
undoubtedly been raised from year to year, and we doubt 
whether ever before there has been brought together a 
collection of British steam engines of such high-class 
as that seen in Glasgow this year. It is such as 
to make it evident that in this department of engi- 
neering British manufacturers can, if they will, easily 
maintain their position in competition with foreign 
builders. There is nothing startlingly novel to be seen 
at Glasgow, and in especial there is a conspicuous 
absence of any serious attempt—except in an engine 
which we will describe fully later on—to deal with highly 
superheated steam, and also of any adoption of lift valves 
and trip gears. The excellences and improvements 
noticeable in this collection of engines is rather to be 
found in the details of construction and of workmanship. 

This high average excellence would certainly have been 
lower than it is if Willans and Robinson had not taken 


part in the demonstration. They have two identical 
engines of their standard 3-V triple-expansion type. One 
of these drives a Crampton continuous-current dynamo, 
the other drives a British Schuckert dynamo. These 
dynamos will receive detailed notice from us in another 


PLAN VIEW—VERTICAL HIGH-SPEED COMPOUND ENGINE 


has the advantages of increasing the time-frequency 
of the oscillations of temperatures in all the parts ex- 
posed to change of temperature, and of the driving 
moment. The first have effect in cylinder condensa- 
tion, and this decreases with the length of the time- 
duration of the oscillation. Oscillations of driving 
moment cannot be wholly avoided, and when their effect 
in resulting oscillations in angular velocity is seriously 
deleterious, the amount of fly-wheel power necessary to 
steady them within the eee i limits decreases 
also with the time-duration of the oscillation. High 
rotative speed also increases the range of industrial appli- 
cation in which direct coupling may be adopted. The 
leading disadvantage under which it labours is that for 
any given linear speed the acceleration pressures due to 
reciprocating and rotating masses increase in simple pro- 
portion to the angular velocity. It is this restriction 
which forces engine-makers who adopt high rotary speed 
to be content with comparatively low linear speed, and to 
work with single-action in the cylinders, thereby halving 
the virtual or effective working linear speed. Very high 
rotary speed also practicaHy prohibits the use of lift or 
drop valves and of trip gears. 

Although no condensing plant exists in the Exhibition, 
these engines are jnkank for use with condensation. 
They have the usual air buffer in the crosshead-guide 
cylinder of each line. A recent detail improvement has 
been connecting the three air-buffers through an outside 
pipe, with a stop-cock between each contiguous pair. 
starting these cocks are opened, and thereby the buffer 
resistance removed, since with the three cranks at 
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ing-rod ends. In this engine the governor, which is 4 
two-ball spring-loaded centrifugal, is upon a vertical 
shaft driven by bevels from the crank shaft, The 
governor admits steam to either end of a steam-relay 
cylinder lying horizontally. The motion of the relay 
piston rotates a sleeve surrounding the upper end of the 
“trunk” or hollow piston-rod. The three sleeves for 
the three engines are linked together, and are all moved 
together by the relay piston-rod. It will be remem- 
bered that in the Willans central-valve engine, when 
there is no automatic cutoff governing, the cut-off is 
effected by the top edges of the ports in the trunk pass- 
ing below the top edge of the gland in the top cover 
provided with metallic packing. When the above steam 
relay cut-off governing is used, the cut-off is effected by 
the ports in the trunk passing below the bottom edges of 
other ports in the surrounding sleeve moved by the 
governor. The ports in the trunk are made oblique or 
spiral, while those in the sleeve are triangular, with the 
top edge horizontal and the bottom edge oblique. Thus 
by a rotation of the sleeve the oblique cut-off edges in 
sleeve and trunk are approached towards each other and 
the cut-off is hastened, while at full port opening the 
port area remains unaffected. 

It may be interesting to mention that last week 
Messrs. Willans and Robinson started into regular work 
at the Port Dundas electric light station a similar set of 
triple-expansion 8-V engines of 2400 normal and 3000 


In | maximum indicated horse-power, speeded at 180 revolu- 


and with 200 lb. per square inch steam 


tions per minute, 
drive a Westinghouse 500-volt cons 


pressure. They 
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nt generator. The launch took place with 


ind from the firs 


tinuous-curre 
ire success, 
teh and giving no trouble of any 


on. 
important point about the manufacture of 
these engines is the careful adaptation of the design to 
the building up of elements into simple, compound, or 
three-expansion engines et will. A compound engine is 
formed from the simple engine by the mere removal of 
the top cover, and the insertion in its place of the high- 
ressure cylinder of the compound engine, along with, of 
P the extension of the trunk and valve tension- 


spindle, and the addition of the high-pressure piston and 
valves. Similarly a three-expansion engine is the product 


of simple addition of parts to a compound engine. 

More attention has been paid of late years by Alex. 
Shanks and Co., of Arbroath, to hg a vertical 
engines and less to boilers, for which latter they many 
years ago built up an extensive reputation. At the 
Glasgow Exhibition they have four engines, all of them 
of small size, although they build the same classes of 
engine up to over 150 horse-power. 

One of those exhibited is running daily. Itis a vertical 
open-type compound engine, with cylinders 54in. and 9in. 
in diameter by 7in. stroke, whose speed is 350 revolutions 
per minute, giving a mean piston speed of 408ft. per 
minute. The designed initial pressure is 160 lb. per square 
iach, and the normal cut-off jin. Non-condensing with 
100 lb. per square inch steam, this yields 22 brake 
horse-power. The frame consists of four vertical forged 
stee! columns, 2}in. in diameter, braced across horizon- 
tally, and standing on planed seats upon a bed-plate 7in. 
deep and stiffly ribbed. Cast iron guide plates are bolted 
to these columns, and the crossheads are forged solid on 
the piston-rod ends, and fitted with gun-metal slippers. 
The piston-rods are ljin. in diameter, the cam-rods 
tapered from 1jin. to 1jin. in diameter, with gun-metal 
bushes, the crosshead pin diameter by 2}in. long, 
the crank pins 24in. by 3jin. long, and the shaft bearings 
2hin. in diameter. The cranks are at 90 deg., and they 
and the shaft are a solid forging of ingot steel. Each 
cylinder is provided with a relief valve top and bottom, 
the relief valve and drain each being combined in one 
gun-metal casting. Neither cylinder is steam- 
jacketed. A piston valve serves the high-pressure 
cylinder, and is driven by a single excentric controlled by 
a small two-ball shaft governor, the excentric sliding 
within guides cast in the governor wheel. This governor 
controls the speed within 2 to 3 per cent. variation 
according to circumstances, between full and no load, the 
cut-off range being from 3 to 0. The low-pressure valve 
is a flat single-ported slide, driven by one excentric 
clamped on an expansion disc. This disc is made massive, 
it and the governor disc providing fly-wheel action at 
each end of the shaft. A fly-wheel, 2ft. diameter by din. 
face, is added between the engine and the dynamo it 
drives. This latter is a two-pole continuous-current 
dynamo, giving 150 ampéres at 102 volts, with 350 revolu- 
tions per minute 

Another vertical compound engine exhibited by the 
same firm is enclosed, with forced lubrication at 15]b. 
per square inch oil pressure from an oscillating valveless 
oil pump driven off one of the main valve excentrics. 
Drawings of this engine are given on pages 612 and 617. 
The cylinders are not jacketed. They Sone 8in. and 1din. 
diameter by 6in. stroke, the speed being 500 revolutions 
per minute ; that is, 500ft. per minute mean linear piston 
speed, and the working pressure 160 1b. per square inch. 
Without condensation and § cut off, this yields 75 brake 
horse-power, and for a short time the engine may be 
safely run up to 90 horse-power. This engine is not run at 
the Exhibition. Both valves are cast iron piston valves, 
and are both placed between the cylinders, arranged on 
the skew to save space. Each is driven by one fixed cast 
iron excentric with white metal linings in the strap, and 
the governor controls by throttling. This is a two-ball 
centrifugal governor with horizontal spindle placed 
directly on the end of the crank shaft. The balls are 
2}in. diameter, and are directly tied across by two spiral 
steel springs, the normal speed being hand-adjusted by an 
outside stationary coiled spring, which is very flexible and 
sensitive, being of fin. round wire, and 2in. diameter in the 
coil. The governor controls the speed within 3 per cent. 
variation of the normal. We propose illustrating this 
governor next week. The cranks are opposite, and 
the reciprocating masses on the two cranks are made 
equal. The main bearings are 833in. diameter, and have 
a total length of 25in. Their bushes are gun-metal, with 
white metal facings. The crank pins are 4jin. diameter 
by Sin. long, and the crosshead pins 2in. long by 4in., 
with gun-metal bushes faced with white metal. These 
parts and the rods are all forged from ingot steel, and 
the crosshead is forged solid with the 1jin. piston-rod, 
with cast iron slippers bolted on. The steam is led 
through a simple vertical-cylinder separator, lagged with 
asbestos, felt, wood, and polished steel sheet, ol through 
a Geipel and Lange steam trap. 

On the same stand we find a vertical single-cylinder 
engine, 8in. by 6in. stroke, running at 350 revolutions per 
minute and 1001b. per square inch steam pressure. This 
18 served by a piston valve and fixed excentric, a 
horizontal _—— two-ball spring centrifugal governor on 
the end of the shaft controlling by an equilibrium piston 
throttle valve. This engine has an open front with one 
front column, 1 in. diameter, of forged steel, raking back- 
ward at an inclination of 1 in 5 from the vertical, and a 
cast iron back column of hollow conical form, with the 
guides cast on this back column. Here also the cross- 
head is forged on the piston-rod, 1jin. diameter, and has 
& cast iron slipper bolted on. The crank is balanced, and 
the two main bearings are each 2in. diameter by 5}in. 
long, with gun-metal bushes. 

Messrs. A. Shanks and Co. also show a small single- 
cylinder horizontal engine with single excentric and single- 
ported flat slide valve, the governor control being by 
throttle. They are to be congratulated upon a very good 
show of small but highly-finished and well-designed engines. 


THE FLOW OF —— IN CHANNELS AND 
PE 


I wave read with some amusement the review of 
Colonel E. C. S. Moore’s new Tables for the use of 
Kutter’s formula for the flow of water, appearing in your 
issue of May 24th. The style of your critic suggests 
that the smoothness of his spirit has been damaged by 
over-caleulation on his own part. It is partly with the 
desire of stilling the stormy torrent of exasperated 
criticism and insinuating a smaller “roughness coefli- 
cient’ into the inyestigation of so irritating a subject, 
and partly to emdeavour to revive his apparently fading 
faith in the ‘‘ Runie Algebraic Formula,” that this paper 
modestly offers a simpler—well, let us call it a Rule, and 
not a formula, for the flow of water. 

It may be observed that these calculations only profess 
to give certain limits to the flow in each particular case. 
Up to a certain Jimit a channel or a pipe will transmit 
just that quantity of water that is put into it. If you 
put into an open channel more water per minute than a 
certain limit, it will overflow. This limit, and the depth 
of the flow for any smaller quantity per minute, can be 
fairly well estimated by the engineer who knows and 
understands his rules. The case of a closed pipe is con- 
siderably different. Here the limiting quantity that the 
ripe will transmit full bore can be estimated under the 
condition that the only motive power producing flow is 
the gravity of the flowing water due to the pipe- gradient. 
But, of course, if extra motive power beyond this be 
applied, larger quantities can be driven per minute 
through the pipe. If the pipe lead from a pressure 
reservoir the p< oe increases with the pressure. If 
the proper hydraulic gradient be substituted for the 
natural or geometric gradient, the rule may still apply, 

rovided one makes sure that the pipe will really run full 
shee critical point that cannot be satisfactorily dis- 
cussed in a few lines. ; 

The ordinary tables referred to by Colonel Moore’s 
critic derive their simplicity and usefulness from being 
based on rules which involve the slope and the size of 
channel in a direct and simple manner. They are gene- 
rally calculated for one degree of smoothness in the 
channel taken as a useful average, but in using them it 
is not difficult to make allowance for changes of smooth- 
ness. All except Kutter’s make the flow simply pro- 
portional to the square root of the slope. Now, it is not 
difficult to prove that Kutter’s complex formula makes 
the flow vary in proportion to this square root (s?) when 
the slope is very small and also when it is very large, 
while at intermediate slopes the variation with change 
of slope differs from this in only a very slight degree; 
so that no important inaccuracy is admitted by keeping 
throughout the whole range to this simple proportion. It 
is the same with the influence of roughness of channel. 
Kutter’s formula makes the velocity of flow vary 
in inverse proportion to this roughness so long as 
the roughness is very small and again in the same 
proportion when the roughness is very large. Here, 
again, it seems a mistake to introduce complexity into a 
working rule for the sake of only a very small deviation 
in interinediate ranges from the law that holds good at 
both ends of the range. So long as one keeps within the 
limits of steady flow without turbulence or eddies, 
physical considerations do not seem to afford any 
probability to the idea that either the slope or the rough- 
ness affect the flow in different manners throughout the 
range of their possible variations. 

As regards “roughness,” however, it would be well, in 
any complete estimate of the phenomenon, to make a 
distinction between the frictional resistance arising at the 
solid surfaces of the channel and the viscous resistance 
arising in the body of the flowing liquid. The liquids 
dealt with by engineers have very different degrees of 
viscosity. 

In respect of size of channel, all authorities agree that 
the law of uniform variation in proportion to the square 
root of the linear size, which appears in Eytelwein’s and 
other formulas, is far from correct, and all series of 
experiments support this conclusion. Mr. Santo Crimp 
proposed some years ago to substitute the two-thirds 
power, and showed by diagrams that this law agreed 
much more closely with experimental results. If one 
considers variation of size alone, Kutter’s formula will 
be found to make the velocity vary as the first power 
of the size when this size is small, and according to 
the square root when it is large; that is the power 
of the size to the change of which the change of 
velocity is proportional varies throughout the whole 
range. These upper and lower limiting variations 
—square root and first power—seem well supported by 
physical considerations, and are probably near the truth 
for quiet flow. This change of power may be expressed 
algebraically in various ways, but the present writer has 
been unable to find any simpler one than that virtually 


r 


used by Kutter, namely, the form oe an Unfor- 


tunately, Kutter spoils the simplicity of this expression 
by inserting, in place of the constant, a quantity chang- 
ing with the slope and the friction. Inserting in place of 
this a purely geometric constant, I have obtained the 
where the constant } in the divisor is suitable for measure- 
ments of the mean hydraulic depth r in English feet, and 
where f and ¢ are measures of the frictional smoothness of 
the solid surface of the channel and the limpidity—the 
reciprocal of the viscosity—of the liquid. 

For velocity in feet per second and water with the 
“roughness coefficient’ ‘012 commonly employed in 
applying Kutter’s formula, this becomes 


v= 192s) . 
d 
96 s' d, asin 


round pipes running full bore. 


This formula permits the easy construction of tables 
reading directly, by simple inspection, the velocities and 
discharges for all slopes and sizes. Its results do not 
differ appreciably from Kutter’s, with -012 taken as co- 
efficient, throughout the whole range of useful appli- 
cation. I have plotted the results for a large range of 
slopes and diameters, and compared the curves with 
those obtained from Kutter’s formula to a readably open 
scale, and find the differences can hardly be read off at 
any place. 

For other roughness coefficients, usually written n, the 
value of (f + ¢) may be taken as 

(f+9) = +42. 

With pure water it makes the resistance due to 
viscosity about one-fifth of the whole, and with muddy 
water it may be about one-fourth of the whole. This 
ratio, however, depends, of course, upon the smoothness 
or roughness of the solid surface of the channel. 

Rosert H. 


THE BRIGHTON TRAMWAYS. 


A CONSIDERABLE part of the network comprising the very 
comprehensive system of electric tramways projected by 
the Corporation of Brighton is already laid. One line 
starts from St. James’s-street, at Upper Rock Gardens, 
passing along the latter, Egremont-place, and Queen’s Park- 
road, into Elm-grove. This section; high up on the east 
side of the town, is wholly single line; there are passing 
places at the upper ends of Upper Rock Gardens and Egremont- 
place, and at Albion-hill, Islingword-road, and Cromwell-road, 
in Queen’s Park-road. The two first-named thoroughfares 
rise very steeply, the second being also very narrow, but 
Queen’s Park-road is fairly easy. Along the upper portion 
of this the tramway is laid near the east side of the road-- 
not in the centre. From the summit, at Baxter-road, the 
line falls to Elm-grove, where it joins at the Racehorse Inn 
the double line coming up from the Lewes-road to the race- 
course. The length of the single line is about one mile. 
Some quarter of a mile carries the tram up to the Racecourse, 
where it ends at the corner of the workhouse and close to 
the grand stand. There are at present hardly any houses on 
this part, nor are there likely to be many, but numbers of 
people go up to these breezy heights for the fine air and 
extensive views. 

Going down Elm-grove into Brighton, on the other hand, 
a large and increasing population is met with directly after 
passing the above-named junction. The line ends abruptly 
at the bottom, close to the Lewes-road. In the latter a 
double line, still in progress, begins and goes towards 
the town. The road here being one of great traffic, and 
practically level, is being paved right across with wood, 
so far as the tram yet goes, but the other routes named are 
either too steep or of too little traffic to render this necessary, 
and only the strip required by the line is wood-paved. 
Doubtless Lewes-road and Elm-grove will be connected. 
Visitors to Brighton will remember that there are two roads 
up the central valley, the eastern one communicating more 
especially with the Lewes-road and the western with Preston, 
but connected at several points. No tram has yet been laid 
along the Preston-road, but a double line is now in active 
construction from it at the corner of New England-road, up 
Beaconsfield-road. To improve the access to this line, which 
will no doubt be carried on into the town, the Corporation 
has purchased and is demolishing some large brewery and 
public-house premises at the point where Stanley and Viaduct 
roads join the Preston-road. This line passes under the fifth 
arch from the east end of the noble viaduct which carries the 
east branch of the Brighton Railway across thé valley. Traffic 
is entirely stopped in Beaconsfield-road, whilst the work is 
in progress. This road will be paved all over with wood ; 
but the upper part, termed Beaconsfield Villas, being steep 
and of less traffic, a paved strip about 17ft. wide suffices. 
All these parts of Brighton are of very recent construction, ~ 
and increasing rapidly in population as the older central - 
portions become more and more devoted to business pur- 
poses alone. They are too hilly and too far off for omnibus 
services to be of much use, even if practicable, and apart from 
the possibilities of motor-car traction, can undoubtedly be 
rendered sufficiently accessible only by means of mechanically- 
worked tramways. 

The above lines comprise only part of the Brighton tram- 
way scheme. When completed there will be eleven miles of 
track. Soft or hard wood is used for paving in different 
places, according to the gradient, traffic, &c. The hard wood 
Jarrah blocks are dipped in shallow trays of tar, kept boiling 
with ordinary naphtha lamps, before being placed in position. 
Concrete of washed shingle and lime, from the Sussex Port- 
land Cement Company’s works at Newhaven, forms the 
foundation. The rails are of the usual deep form, twelve 
yards long, and weigh 101 lb. per yard, by Bolckow, Vaughan, 
and Co., of Middlesbrough. Five tie-rods go toa rail. The 
crossings are hollow, of cast steel, by Askham Brothers 
and Wilson, of Sheffield. Macartney, McElroy, and Co., of 
London, Glasgow, and New York, are the contractors for the 
permanent way and wood paving. Of the electrical outfit no 
signs are yet visible along any of the above routes, but the 
Corporation’s generating station in North-road is being 
enlarged to receive the necessary plant for furnishing power. 
The gauge of the Brighton tramways is 3ft. 6in. 


NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineers: W. H. 
Pibworth, to the Illustrious ; A. J. London, to the Duke of Wel- 
lington, additional for the Iris. Engineers: J. H. Barber, to the 
Vivid, additional for the Ringdove on paying off; J. F. A. 
Hastings, to the Surprise, in lieu of a chief engineer; E. Carter, 
to the Vivid, additional for the Tiger; P. C. Minhinnick, to the 
Duke of Wellington, supernumerary ; F. C. Williams, to the 
Vivid for the Barossa, 

FIRE PREVENTION.—The attention of the British Fire Prevention 
Committee having been called to the fact that the curious lack of 
enterprise on the Fag of the English fireproofing and fire appliance 
trade had resulted in this country being scarcely represented at the 
Berlin International Fire Exhibition, steps have now been taken to 
see that Great Britain is at least represented by some scientific 
exhibits. A large stand has, in fact, now been retained by the 
Committee to show photographs, plans, &c., of such materials 
and systems of construction as have been before the Committee 
= — and a number of models are also being sent to 
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MECHANICAL TRACTION IN PARIS. 
No. IIL. 
COMPRESSED-AIR TRAMCARS. 


Tue application of compressed air to tramcars has 
undergone a good deal of extension in France since the 
first line was laid down at Nantes’ in 1876, but it is in 
Paris that the system has recently been making most 
progress in competition with other forms of motive power. 
Compressed-air vehicles have special advantages of their 
own which render them particularly suitable for certain 
conditions of traffic. They can be compared with accu- 
mulator cars for independence and silent running, and 
have none of their drawbacks except weight. They 
possess the elasticity of power of the steam vehicles, and 
have none of their objections on the score of exhaust and 
the handling of fuel. Compared with the trolley, the 
compressed-air cars are equally capable of overcoming 

reat resistances, and they do not necessitate the laying 

own of overhead or surface installations. In a word, 
from the point of view of the public who do not care for 
unsightly installations, and prefer silent cars that are 
not soiled by products of combustion, and can be relied 
upon to travel at a good average speed, compressed air 
would seem to be an ideal form of power for tramway 
vehicles. But unfortunately the public are not alone to 
be considered, and as the companies 
must get the best results out of their 
lines, they find that the comparatively 
high cost is only justified under 
special circumstances. Theoretically, 
it would seem as if the cost of com- 
pressed-air cars ought to be lower than 
those with accumulators, and more 
economical even than steam, because 
while the weight of air compressed by a 
pound of coal is only about three- 
fourths the weight of steam produced 
with the same quantity of fuel, the 
consumption of air in the motor 
vehicles is considerably less than 
steam. But as we shall show further 
on, the actual results do not work out 
so well in favour of compressed air. 

The reason why the Compagnie 
Générale des Omnibus has given a 
preference for compressed-air cars on 
some of its lines is that it does not 
want any overhead or surface-contact 
installations, and that owing to the 
conditions stated above they fulfil the 
requirements of the Parisian public 
more satisfactorily perhaps than any 
other system of independent vehicle. 
The first compressed-air line in Paris 
was laid down between Saint-Augustin 
and the Cours de Vincennes, and the 
system was also subsequently em- 
ployed for service between the Louvre 
and Versailles, while recently the 
Compagnie Générale des Omnibus has 
substituted compressed air for horse 
traction on the line between Passy 
and the Hotel de Ville, La Muette 
and Rue Taitbout, Louvre and Saint- 
Cloud, Louvre and Boulogne, Auteuil 
and the Madeleine, and Montrouge and 
the Gare de ]’Est, representing a total 
length for the whole system of 57} 
miles. The fact that the system 
should have undergone such a deve- 
lopment is sufficient proof that, apart 
from its advantages as a quasi 
independent vehicle, it must be an 
ecomical success. It is true that 
this economy is only relative, and for 
a long while after the first line was 
constructed there was a good deal of 
controversy as to whether any advan- 
tage was to be gained commercially 
by employing compressed air instead 
of other forms of motive power. Ex- 
perience, however, has shown that the 
economical results can be improved 
by fixing upon a certain ratio of com- 


compressed air to tramcars, there was naturally a difli- 
culty in overcoming the exceedingly low temperature due 


the reservoir by the upper left-hand cylinder, which ig 
| water-jacketed. The air enters the cylinder by an induc. 


to rapid expansion in the cylinder. The cylinder soon | tion valve at the top, and after compression by the 


became covered with ice, and the lubricating oil froze. 
M. Popp raised the temperature of the air before admis- 
sion by passing it through a spiral of copper tubes in a 
coke furnace on the vehicle, and in this way he not only 
doubled the efficiency by a higher expansion, but raised 
the final temperature of the air. 
further. 


He quadrupled the efficiency by raising the | 


upward stroke of the piston, passes into a second reser. 
voir, 39}in. in height and 9}in. in diameter. From this 
second reservoir the air is admitted into the right-hand 
cylinder for final compression. The next step is to deprive 
the air of most of the water held in suspension. This is 


M. Mékarski went still | done by par it through a drying apparatus composed 


of a steel cylinder, 78jin. in height and 23}in. in diameter, 


temperature of the air before admission and also during | At two-thirds of its height it is divided internally by a 


expansion in the cylinder, and this too by a device that 
was much more simple and far less cumbrous than the 
coke furnace of M. Popp. He simply passes the air 


through hot water, when it becomes saturated with steam, | 


and on being admitted into the cylinder the steam gives | 
is drawn off by a drip tap. Having passed up through 


off its heat to the air, and serves the double purpose of 
securing a greater expansion and preventing the final 
temperature from falling to a low point. It is this device 
which has rendered the compressed-air car practicable, 
and brought the efficiency up to something like the 
theoretical limit. 

Before describing this system of utilising compressed 
air, it will be advisable to deal with the installation of the 
line between Saint-Augustin and the Cours de Vincennes. 
The compressing plant at La Villette station has been 


| diaphragm, which carries a vertical tube, opened at both 


ends, and extending to near the ends of the cylinder, 


| The air is admitted just below the diaphragm, and passes 


down around the tube to find a way into the upper 
chamber. The water gravitates to the bottom, where it 


the tube above the diaphragm, the air escapes by a port, 
and is conveyed in mains to the accumulators through 
the medium of a déverseur, or regulator. This mechanism 
is intended to secure uniformity of pressure in the accu- 
mulators, but the pressure can never exceed the limit 
provided for by the safety valves on the compressing 
machines and the accumulators. There are two series of 
ipes going from the drying apparatus and the accumu. 
sd to the charging post, and the two systems com- 
municate with each other, so that 
the air from the compressors can be 
sent either to the charging posts or 
to the accumulators, according to the 
necessities of the service. When 
several cars are being charged the 
pressure in the main from the com- 
pressor diminishes, and is then inferior 
to the pressure in the accumulators, 
A valve at the junction of the two 
mains opens to allow of air coming 
from the battery, and when the charg- 
ing is completed the valve closes and 
air from the compressor goes to the 
battery. There are two regulators 
which act independently of each other, 
so that one may be in operation while 
the other is under repairs. The regu- 
lator is situated on the compressor 
main, and is composed essentially of 
three parts—a hollow cylindrical plug, 
closed at its upper end, which sepa- 
rates the compressor main from the 
mains going to the battery and the 
* charging posts; a simall water cham- 
ber, and a hollow piston operated by 
a vertical worm shaft and horizontal 
wheel. Between the plug and the 
water chamber is a rubber diaphragm, 
and the bottom of the chamber is 
pierced with holes. By screwing 
down the hollow piston containing air 
into the water chamber the water is 
forced through the holes in the bottom, 
and exerts a pressure on the rubber 
diaphragm, and consequently on the 
plug which closes the main. The 
combination of air and water is in- 
tended to give instantaneous action 
and a very fine gradation of pressure. 
Its principle will be better understood 
when we come to describe a similar 
apparatus on the cars. There are 
meters above the regulator to indicate 
the pressures in the compressor and 
battery mains. The capacity of the 
batteries of accumulators varies, of 
course, with the number of vehicles 
on the line. They are grouped in 
batteries of five,and each accumulator, 
constructed of sheet steel, has a height 
of 8ft. 24in. and a diameter of 23}in. 


Each battery is connected up by a 
pipe communicating with the main, 
ae and carrying a safety valve. 


= The weight of the car without 
. charge or load is 11} metric tons, 
that is to say, two tons for the body, 
which is built to carry fifty passengers, 


pression in relation to the special 

requirements of the line and in working 

several radiating lines by means of 

one central power station. In the 

early days of compressed air this question of com- 
pression was a very serious problem. As the loss of 
power augments with the increasing difference of pressure 
in the air reservoirs and the engine, it would seem as if 
every advantage would be gained by using a low compres- 
sion, so that there would be no necessity for considerable 
expansion before admission into the cylinder. This was 
the method advocated by M. Popp, who believed that the 
best results would be obtained by using pressures of 210 1b. 
to 280 lb. per square inch, and frequently re-charging 
along the line. But these frequent stoppages would not 
only mean loss of time, but a further expense in laying 
down mains, and the energy stored up might not be 
always sufficient to overcome any special resistances. 
M. Mékarski, on the other hand, started with a pressure 
of 420 Ib. at Nantes, and increased it to 5901b. at Nogent, 
480 Ib. at Saint-Augustin-Cours de Vincennes, and as much 
as 1120 Ib. per square inch on the line from the Louvre to 
Boulogne and Versailles. This rapid progression shows 
that M. Mékarski was right in his contention that it is 
preferable to use high pressures to enable the vehicles to 
cover long distances without re-charging. Such a result, 
however, has only been rendered possible by the pecu- 
liarities of the Mékarski system, which compensates for 
loss of power through reducing from high to low pressure 
between the reservoir and the engine by maintaining the 
temperature of the air both before admission and during 
expansion in the cylinder. Before M. Popp started to apply 


Fig. 1-COIMPRESSED AIR CHARGING POST 


devised by M. Mékarski, who employs the three-stage, or 
triple-cascade system, which experience has proved to be 
more economical than the single stage for high pressures. 
The air is kept at as nearly as possible the same tempera- 
ture during the whole operation. The compressor, cap- 
able of working up to 1120 lb. on the square inch, is a ver- 
tical machine with four cylinders in pairs, tandem fashion, 
and is operated by a horizontal engine of 80 to 100 horse- 
power, and running at 100 to 150revolutions a minute. The 
diameter of the lower cylinder is 15}in., and of the upper 
one 10in., and the stroke of all four pistons is 12}in. At 
the bottom of each of the lower cylinders are two induc- 
tion valves and one outlet valve, which are kept under 
tension by springs, and the induction valves carry on 
their upper faces cups into which water is constantly 
dripping from a tap. The water overflows the valves, 
and is drawn up with the air during the upward travel of 
the piston. The object of this mixture of water is to keep 
the air at a uniform temperature, and lessen as much as 
possible the difference between the temperature of the 
air drawn into the low-pressure cylinder and the final 
temperature in the high-pressure cylinder. It is for this 
reason that the air is drawn from outside the building, 
and it is notorious that in winter the compressors give a 
higher efficiency than in warm weather. The water 
being mixed with the air during the upward stroke, is 
compressed and sent into a first reservoir, 39}in. in height 
and 154in. in diameter. The air is taken from the top of 


four tons for the reservoirs and heater, 
and 5} tons for the underframe and 
machinery. The most convenient 
place for the reservoirs would be on 
the top of the vehicle; but this would mean the suppres- 
sion of the outside seats, and consequently the reservoirs 
have to be fitted underneath. This necessitates an in- 
crease in the weight of the reservoirs, because they have 
to be arranged transversely, and several tanks of small 
capacity have to be used instead of a few large ones, and 
at the same time the platform of the car has to be raised 
about 3ft., thus giving to the vehicle a heavy and un- 
wieldy appearance. Each reservoir is constructed of 
sheet steel, 12 mm. in thickness, and stamped out with 
one of its ends in one piece, and the other end is riveted 
on. The length varies from 47}in. to 58jin., and the 
diameter is 23}in. It is calculated there are 12 kilos. of 
reservoir for 1 kilo. of air. There are nine reservoirs, 
arranged in two batteries, one of seven and the other of 
two, the latter being held in reserve either for helping 
the car to overcome great resistances or to enable it to 
proceed to the power station when the energy stored in 
the other is expended. The reservoirs are constructed 
to allow of a large margin of safety, and accidents are 
extremely rare; in fact, we can only call to mind one 
case of a reservoir exploding on a Paris tramway, and no 
rsonal injury was sustained by the passengers. We 
ave referred to the importance of steam as an agent in 
the Mékarski system for raising the temperature of air 
before admission and during expansion in the cylinder, 
both as a means of preventing an excessive drop in fina 
temperature and of securing a higher efficiency. The air 
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: uentl sed through a heater of cylindrical 
the of the vehicle. There are separate 
ipes from the main battery and the reserve battery, each 
aith its own tap, and provided with a pressure gauge, and 
the air is inteodueed at the bottom of the heater, where it 
rises up through the hot water. It is then expanded by 
a regulator—Fig. 2—on top of the heater constructed i 
exactly the same principle as the one already described as 
communicating between the compressing mains and the 
accumulators in the power station. The air, saturated 
with steam, passes up through a valve which is kept 
under tension by a spring and by the pressure in the heater. 
The valve has a rod extension carrying at its upper 
extremity a metallic plate, which is separated from the 
water chamber by a rubber disc. As in the regulator 
previously described a worm shaft operated by a horizontal 
hand wheel presses down a hollow piston or plunger con- 
taining air into the water chamber, and the water, being 
forced through the holes in the bottom of the chamber, 
depresses the rubber disc and valve rod and opens the 
valve. The system is very simple and efficient, and 
enables the driver to graduate the pressure according to 
the varying resistances with the greatest ease. The pro- 
lling mechanism consists of two horizon- 
tal engines bolted on the outside of the frame, with the 
piston-rods working directly on the rear wheels. The cylin- 
ders have a diameter of 7}in. and the stroke is a little more 
than 10in., while the diameter of the driving wheel is 
29}in. It has Walschaért valve gear, and works with a 
cut-off of 30 per cent., except under special conditions, as 
it is found preferable to vary the power by regulating the 
pressure of air. The reservoirs and engines are protected 
by outside iron plates, which fall down each side of the 
car below the frame, and can be raised for inspection. 

On the Saint Augustin-Couis de Vincennes line the pro- 
file is very severe and the traffic heavy, and it may be 
regarded as one of the most difficult lines to work in Paris. 
‘As on all the mechanical tramways the cars have fixed 
halts and there is no intermediate stopping. In comparing 
compressed air with steam we alluded to the smaller 
consumption of energy stored in air reservoirs, and the 
reason for this is eas:ly explained by watching the pressure 
gauge of a compressed air car. To overcome the inertia 
of such a heavy vehicle about 200 lb. pressure is required 
at starting, and after sufficient momentum has been 
obtained it is kept going on the level with 30 lb. or 40 lb. 
and on down grades it, of course, drops to zero. The 
aim of the driver, therefore, is to carry the vehicle along 
as much as possible with its own momentum by a series 
of bursts of speed, and if not hindered by traffic he is able 
to get up enough momentum in the first hundred yards to 
take him to the next halt. This is, of course, an induce- 
ment to fast and reckless driving, and an energetic, and per- 
haps irritating manipulation of the bell as a warning to clear 
the way; butit is a testimony to the good sense of drivers of 
other vehiclesthat they are never disposed to try conclusions 
ina struggle for precedence with a 16-ton compressed-air 
car. It is easy to see that thick traffic, especially when met 
with on up-grades, means a considerable increase in the 
consumption of energy, but nevertheless the consumption 
is by no means so great as might be supposed in view of 
the heavy deadweight of the vehicle. In fact, this dead- 
weight is utilised to a certain extent in the momentum. 
A vehicle can store eufficient energy at the charging post 
at La Villette to take it to Saint Augustin and back. The 
charging post is situated at La Villette because it is about 
half-way down theline, at the bottom ofa very longand steep 
gradient going up the Butte Chaumont by the rue Bolivar. 
Wegivean illustration—Fig. 1— of thischarging post, which 
clearly shows the method of connection. Two copper 
spiral tubes, one for steam and the other for air, are 
carried on horizontal joints to facilitate connection with 
the heater and batteries. Steam is discharged into the 
water contained in the heater at a pressure of 7 kilos., 
which is equivalent toa temperature of 165 deg. Cent. In 
the winterit is found necessary to keep up the temperature 
in the heater by means of a small coke furnace, and the 
regulator is protected with non-conducting material, but 
when the weather is not too cold these precautions are 
superfluous. The time occupied in charging the batteries 
does not exceed three minutes. At La Villette the air 
is taken directly from the mains, but in cases where the 
charging post is a considerable distance from the power 
station it is found desirable to build a chamber of masonry 
under ground containing a boiler and an accumulator, so 
as to avoid the sudden variations of pressure in the mains 
when a number of vehicles are being charged atthe power 
station. We have shown that if the weight of a compressed- 
air car is anecessary evil the driver manages to get as much 
advantage out of it as he can, and it isalso used in another 
direction by employing the motor vehicle for drawing two 
or three cars. In view of the enormous energy stored up 
in the reservoirs, and the great elasticity of this 
power, the tractive effort is only limited by the adhesion 
of the vehicle on the rails. Every other car on 
the Saint Augustin line hauls a trailing vehicle, and 
when a@ great deal of traffic has to be coped with a 
second vehicle is added, thus making three in all, which 
is the limit allowed on the Paris tramways. The system 
is therefore admirably adapted for dealing with great 
variations of traffic. The heavy cars necessitate a good 
deal of attention to the track, and the wear and tear are 
apparently no small items in the general maintenance. 

ach rail is, in reality, composed of two rails laid on in- 
verted T-shaped chairs, the vertical piece being between 
the rails. This keeps the two rails apart to form the 
groove. The rails are bolted on each side of the chair, 
and the inside rails are connected by flat ties imbedded 
in the granite setts. The twin rails are not joined in the 
same place, but are spaced some distance apart. 

All the compressed-air cars in Paris are similar to the 
one we have already described, but on the Louvre- 
Versailles line there are three cars drawn by a special 
type of motor vehicle. Light reservoirs are placed 
longitudinally in the body of the car, and contain air at 
& pressure of 1100 Ib. to the square inch. The weight of 
16} tons empty, and 18 tons in full charge, is distributed 
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equally over three axles. The wheels are coupled, and 
the engines are of the same type as in the Saint ——— 
cars. Instead of a vertical heater there are two longi- 
tudinal hot-water reservoirs of large capacity underneath 
the frame, one being used when the temperature of the other 
has fallen. Their capacity is increased in the same relation 
as the air reservoirs, which, with their high pressure and 
large capacity, will allow of the “trains” travelling 
from the fortifications to the Louvre and back with a 
single charge. There is a driving gear at each end of the 
car. To provide for the considerable extension of the com- 

ressed-air system the Compagnie Générale des Omnibus 
co recently completed a large power station at Billancourt. 
The installation, with a capacity of about 16 tons of air an 
hour at a pressure of 1100 ]b., is composed of eight com- 
pressors, each driven bya horizontal triple-expansion engine 
developing 1000 horse-power. The engines, constructed 
by Dujardin et Cie., of Lille, have Corliss gear, and two of 
the cylinders are arranged tandem fashion, while the 
third is placed tandem with the low-pressure cylinder of 
the compressor. The diameters are 19}in., 8lin., and 
5liv., and the stroke 55in. The diameter of the fly- 
wheel, weighing 15 tons, is 21ft. 4in. The compressor 
has cylinders of 224in. and 10in., with a 22}in. stroke. 
Before passing from the second reservoir into the high-pres- 
sure cylinder, the air circulates through a spiral of copper 
tubes surrounded by water. There are two driers to each 
compressor, and the air is stored in 280 accumulators or 
receivers grouped in batteries of ten. Each accumulator 
is constructed of 42 mm. steel, and has a length of 10ft. 
5in. and a diameter of 19}4in. Great care is taken to 
purify the cooling water before admission into the com- 
pressor, so as to avoid any possibility of deposit. Steam 
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Fig. 2—AIR PRESSURE REGULATOR 


is supplied by Babcock and Willcox boilers. The air is 
distributed to re-charging posts at the Point du Jour, 
Auteuil station, Passy, and the Port d'Orléans, which is 
7 kiloms. from the source of supply. The mains are of lap- 
welded steel, with diameters varying from 2}in. to 4in., and 
in order to reduce the number of joints the pipes have a 
length of about 63ft. The joints are made with a couple of 
triangular flanges separated by a ring of lead and screwed 
together by three bolts. The loss due to leakage is very 
small, and is said to be not more than one-half per cent., 
but it should be remarked that the mains are new, and, 
except in the case of one of the mains, the distribution is 
carried on over a comparatively limited area. 

With regard to the economy of compressed-air traction, 
it is not easy to arrive at any Padres. « trustworthy data, 
as the figures given are usually based upon solitary tests 
and there is a good deal of discrepancy between them. 
The only body in possession of reliable figures is the 
Compagnie Générale des Omnibus, and it maintains 
the greatest secrecy as to the working costs. Neverthe- 
less it may be said that on the Saint Augustin line the 
drivers are allowed 14:5 kilos. of air per car per kilo- 
metre. They are offered a premium on the air econo- 
mised, with the result that they make a saving of 25 per 
cent., so that the consumption of a car weighing, with a 
good average load, 14 tons would be 10°8 kilos. The 
cost of producing this quantity of air depends upon the 
compressing plant, as the expense diminishes in a certain 
ratio with the increasing capacity of the machine. Upon 
the Saint Augustin line the total working cost of the com- 
pressed-air cars is estimated at 57 centimes per kilometre 
car, and this is about one-fourth more than steam, and is, 
in fact, higher than any other of the mechanical systems 
used in Paris. The working cost is certainly being 


reduced on the new lines, which are supplied from the 
Billancourt power station, but it is too early yet to give 


any idea of the economy effected by a large compressing 
plant. The extension which has been given to the 
service shows, at any rate, that the Compagnie Générale 
des Omnibus is entirely satisfied with the results of the 
Mékarski system. On page 621-we give reproductions of 
photographs of various compressed air cars running in 
Paris. This utilisation of compressed air is, however, not 
confined to the Parisian tramways, for members of the 
engineering congresses held in Paris last year were shown 
some powerful shunting locomotives propelled by this 
power, the energy being furnished by an installation of 
Mékarski triple-cascade compressors, which also supplied 
power for turntables, cranes, and a variety of other 


purposes. 


INDIA-RUBBER AND ITS SOURCES OF SUPPLY. 
No. IL. 

In the preceding article we treated of the rubber which is 
obtained from natural forests, over the production of which 
the economic botanist has had nocontrol. On the present 
occasion we are concerned with the attempts which are 
being made so generally to put the cultivation of rubber 
trees on a sound basis as an. important branch of 
forestry. It should be remarked at the. outset that as far 
as the rubber consumption of the world is concerned at the 
present time, the amount of the product, which comes from 
cultivated sources is so small as. to form a negligible fraction 
of the whole. It is therefore not with results that we 
are concerned, but rather with the praiseworthy efforts 
which are being used to ensure that a shortage of supply 
in the future may be outside the bounds of possibility. 
The history of the subject belongs almost entirely to Eng- 
land, and though we do not propose to dwell upon the past 
at any length, it will be convenient to say a word or two 
about it. 

Just about thirty years ago, representations regarding 
the destruction of rubber trees were made to our Govern- 
ment, and eventually Mr. James Collins, an Edinburgh 
botanist, was sent to South America by the India-office, to 
make a report upon the indigenous trees, with the object of 
seeing whether they could be acclimatised in India. A 
pamphlet embodying this gentleman’s report was published 
in 1872. In 1875, Mr. Robert Cross, of Liverpool, in concert 
with Mr., now Sir, C. R. Markham, went to Panama to 
collect seeds and cuttings of the Central American tree Cas- 
tilloa, Mr. Cross again going cut in the following year, on 
behalf of the India-office, to get information concerning the 
Para and Ceara rubber trees. Not to touch on this 
historical reminiscence at too great length, we may proceed 
at once to say that the seeds and cuttings which Mr. Cross 
obtained were duly sown and planted at Kew, and thence 
distributed to India and various Colonies. After this 
burst of enthusiasm, the subject — except in the case 
of those responsible for the care cf Kew Gardens, and 
the publication of the ‘“ Bulletin’-—seemed to fade from 
the minds of statesmen. Although a certain amount of 
success was obtained in getting the trees acclimatised, 
the Indian and colonial-grown rubber, lcoked at from a 
commercial point of view, must be voted a failure, more 
especially with regard to the Para rubber tree, the small yield 
and inferior quality of the rubber amply confirming the con- 
tention of those who say that this kind of rubber cannot be 
grown outside the Amazonian forests, or at any rate not un- 
less the actual climatic conditions and nature of soil are 
reproduced. The Ceara rubber tree seems to have achieved the 
most success, though it is to be feared that those tea planters 
in Ceylon who, when the tea growing became unprofitable, 
took eagerly to rubber growing as a new road to wealth, 
have learnt by sad experience that their confident anticipa- 
tions were ill-founded. However, there is undoubtedly a 
future for the Ceara rubber as also for the Central American 
tree—Castilloa—if the capitalist has a sufficiently long purse 
and can afford to bide his time, for rubber growing at the 
best must always be a slow affair. 

At the time when our historical summary commenced 
there really was reason for something in the nature 
of a scare as to supplies giving out, but later on as 
the watersheds of the Amazon and Orinoco were more 
fully explored this natural fear subsided, the discovery 
of immense areas of untapped trees serving to allay the 
apprehension that had manifested itself. History, however, 
is repeating itself, and the immense drain which modern 
requirements are making upon the natural supply has not un- 
naturally caused those immediately concerned to revert once 
again to the subject as one of importance. More especially 
is this the case in America; practical men in that country 
only a few years ago pooh-poohed the idea of there being any 
necessity to adopt precautionary measures. ‘ Why should I 
spend money and time in doing what Providence is doing so 
bountifully for me?” was the substance of a remark made 
by a prominent American when the subject of the British 
efforts was under discussion, and this was the general 
tone of the American rubber trade until a year or two 
ago. Now a change seems to have come about, and 
one hears of all sorts of schemes in the way of buying up 
existing rubber lands and planting out new areas; so it may 
be taken for granted that the American age of scepticism 
has given way to one of intelligent interest and active parti- 
cipation. There is this to be said about what the Americans 
are doing in the matter—they appear to be conducting 
operations with as complete a knowledge of the general cir- 
cumstances as is obtainable; the men who are going into the 
business are practical men, and if financial disaster should 
overtake them they will be legitimate objects of compassion. 
We are afraid as much cannot be said with regard to some of 
the rubber forestry schemes which have had their origin in 
London, and which, as a section of the investing public know 
to their cost, have not at all borne out the prognostications 
of their several prospectuses. In the present state of our 
knowledge the business of rubber planting cannot but be 
considered as highly speculative, and those who like to confine 
their Stock Exchange operations to securities should be very 
careful how they confide their cash to promoters of rubber 
forestry concerns, even if the latter have any claim at all to 
be considered experts on the subject, which we are bound to 
say has not been the case with regard to certain companies 
which have been floated. It is wholly misleading, to use no 
stronger term, to quote the market price of Para rubber as a 
basis on which to calculate the profits derivable from districts 
where the Para tree does not and cannot be expected to 
grow ; and if we mistake not it will soon become a matter 
for which directors will be held personally responsible to 
sanction the issue of misleading calculations in prospectuses, 


and the plea cf total ignorance of the subject will not stand 
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them in such stead in the future as it has done in the past. 
With regard to these public companies, it should be recog- 
nised that they are of two kinds—in the one case it is sought 
to acquire land and to plant trees thereon; and in the other 
case it is the purchase of the existing rubber forests, or the 
sole right to collect the rubber in such forests, that is the 
object of the company. Naturally the prospect of companies 
of the latter type is the more alluring of the two, and if 
there were not very great difficulties in the way of managing 
such estates—difficulties which, as far as South America is 
concerned, have been referred to in our first article—there 
would be every reason to predict good results. While the 
conditions of the rubber-collecting business generally 
remain as they are it is difficult to see how private 
properties heavily capitalised can compete ~ successfully 
with the methods as carried out for so long by the business 
men of Para. We cannot go intc further detail here, and 
can only repeat the caution we have already given to 
investors as to the extreme care which is necessary if they 
would avoid finding themselves in an undesirable position. 

With regard to the rubber-planting schemes proper we may 
fitly oecupy our remaining space by briefly glancing at what 
is*beihg ‘done by individuals or syndicates at the present time, 
‘though no’ attempt will be made to completely cover the 
ground... Tf we leave out of account the old-established Govern- 
ment gabe plantations in India, Assam, &c., the dis- 
iti¢éts private enterprise is most prominent are Ceylon, 
‘thelimtazon Valley, Trinidad, Venezuela, Nicaragua, and allied 

fot-Gentral America, and last, but not least, Southern 
exico. “To‘take these in the order given, although the first 
it in Ceylon date back twenty-five years, yet it is 
but® five® or ‘six ago that the tea planters, when 
ion fell upon their industry, decided to go in 
for rubber. The Ceara rubber was the plant selected, 
and as far as its cultivation was concerned things 
went on ali right, but with regard to profit and the 
item of quick return for capital expenditure it was soon 
voted to be a failure. We are unable to speak with confi- 
dence as to the state of affairs in Ceylon at the present time, 
but we shall be surprised to hear that Cingalese rubber is 
found on the market in appreciable quantity. We certainly 
know that one prominent planter has given up the rubber 
and is seeking by means of scientific manuring to obtain a 
revival of the tea business. With respect to the Amazon 
Valley there are decided attempts being put forward by 
private capitalists to plant denuded areas with the indigenous 
trees, and these, where no undue haste is displayed to obtain 
results, should prove successful financially. The great point 
about such undertakings is adequate superintendence by 
capable men, and though this remark seems but a truism as 
applied to a business undertaking, it is emphasised here 
because of the failure which has attended certain schemes 
devised in London offices. 

In Trinidad and various parts of Central America the 
planting of the Castilloa tree is now proceeding on quite a 
comprehensive scale, the companies interested being mostly 
of American origin, though British planters are also taking 
part in the movement. One of the most recent of the con- 
cerns is the Honduras Rubber Company, which has planted 
31,000 trees. As regards Nicaragua, it has been found that 
though the dry zone in the interior and the highlands on the 
west coast are unsuitable for planting, there are numerous 
districts where success can be reasonably expected. In the 
region of Pearl Lagon, the Nicaragua Fruit and Trading 
Company have 15,000 trees planted, and look forward to the 
future with every confidence that their undertaking will 
eventually prove remunerative. It may be said that this and 
similar concerns in Nicaragua are not really a new departure 
in principle, for in certain districts rubber trees have been 
more or less under cultivation for about forty years, and 
new comers into the field have the fruit of experience 
to guide them in such important matters of detail 
as to the best number of trees per acre, the correct 
time to commence tapping, the yield per tree of varying 
age and diameter, &c. On the present occasion we cannot set 
out in detail the results which have been obtained, and can 
only indicate their existence. Another plantation in Nicaragua 
is that of the Manhattan Rubber Manufacturing Company, 
which has now 75,000 trees planted. The companies named, 
though perhaps the largest operators in Nicaragua, do not by 
any means comprise the whole of the concerns which are now 
actively engaged in the rubber-plantation business, but in a 
general article like the present they will suffice to show the 
trend of opinion in the matier as held by those who are in a 
position to know what they are about. To pass on now to 
Mexico ; here, also, we find much the same state of energy 
and development exhibited. Mention of Mexico may re-open 
old sores in the minds of shareholders of a certain rubber- 
growing concern, but the country itself is not to blame for 
the vagaries and iguorance of company promoters, and from 
what we can judge by reports which are to hand, there 
seems no cause to doubt that under reasonable capital- 
isation, and adequate supervision, the rubber planta- 
tions which are now in course of development in 
Southern Mexico will prove remunerative. The practical 
men who have gone into the business have not indulged in any 
wild schemes of growing the Para rubber tree, nor do they 
base their prospective profit upon the inflated price which 
Para rubber attained to two years ago. The tree that is 
being cultivated in Mexico is the same as in Central America, 
viz., the Castilloa elastica, and there can be no doubt that 
this promises the greatest measure of success. This rubber, 
it may be mentioned, does not fetch much more than half 
the price of Para rubber in the market, but still there is 
no reason to suppose that it will not find a ready sale, and 
there can be no doubt that it is better to proceed upon the 
lines of Nature with a certainty in prospect, than to risk 
capital in trying to grow the Para tree in districts where it 
was not intended by Nature to flourish. 

The present schemes, then, in Mexico and Central America, 
as also in Brazil, in that they have as their basis the amplifica- 
tion of what Nature has started, must assuredly be looked upon 
as more likely to succeed than those which are concerned 
primarily with the acclimatisation of plants in areas more or 
less remote from their original habitat. Of course, it does not 
follow that non-success will attend the acclimatisation schemes, 
but there must always be a much greater element of risk 
to be faced than in the case of mere development on Nature’s 
lines, and this we emphasise in spite of what has been done 
in the rubber line already, and in spite of the evidence that has 
been accumulated of late years to show that the supposed 
restrictions that have been imposed upon both animals and 
plants with regard to specific areas of distribution have no 
real foundation in fact. From arecently-issued report of the 
La Zacualpa Rubber Plantation Company, Chiapac, Mexico, 
we gather that rubber is now being put on the market from 
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trees five years old, and that in addition to 30,000 trees | 


planted in 1899, 500,000 are shortly to be added to the 
existing total. With regard to the important question of 
profit and loss, it is obvious that this is not easily arrived at 
in forestry undertakings, and it may frankly be admitted in 
the words of the editor of the India-rubber World of New 
York, a gentleman who has paid considerable attention to 
the matter, that at the present time we are not in possession 


of any actual data which can be used in order to form an | 


accurate idea as to expected profits. If this is so—and there 
is no reason whatever to doubt the substantial accuracy of 
the statement—it should be clearly present to intending in- 
vestors that rubber planting must as yet be considered as 
somewhat on a par with mining ventures, and therefore to 
be very largely of a speculative nature. 

Mention ought perhaps to have been made at an earlier 


moment of the movement which is in progress in the Straits | 


Settlements for the growth of rubber, this region, it may be 
said, being chiefly known as the gathering ground of gutta- 
percha. This movement is chiefly in the hands of Chinamen, 
and a decided success seems to have been attained with the 
Para rubber tree. In the State of Selangar in 1899 the trees 


planted had already reached the number of 1,600,000, from | 


which an annual yield of 141b. of rubber per tree is confi- 


dently anticipated. Rubber is also being planted in Malacca, | 


and if information which is to hand is correct, over 300 lb. 
of Para rubber grown in Perak found recently a ready sale in 
London at 3s. 6d. per1lb. Altogether those in touch with 
what is going on in the Malay Peninsular speak in confident 
tones as to the future of the schemes in progress. It may be 
added in this connection that the Government of India has sanc- 


tioned the planting of 10,000 acres of Para rubber trees on the | 


Tenanerim coast of Lower Burmah, and we are informed with 
regard to the project that it is expected that at the 
end of twelve years the outlay will have been repaid and 
a profit henceforth obtained. Twelve years may seem 
to some people a long while to lock up capital, 
and schemes such as these will not readily commend 
themselves to the general investor; but, in view of the 
successes to which we have just alluded, the Burmah 
project has good grounds for its inception. All the same, 
we are not disposed to go back upon the opinion we ex- 
pressed above as to the relative prospects of cultivating 
indigenous and imported trees, though the point is 
not at all one on which we take up a dogmatic position. 
Again, by way of showing that rubber plantations 
as profitable businesses are not now looked upon as 
chimeras by practical men, mention may be made of the 
fact that the president of the Russian-American Rubber 
Company, of St. Petersburg, has lately gone into the business 
in Sumatra —not, it should be said, on behalf of his company, 
but as a private speculation ; the tree to be planted is the 
Ficus elastica, at the rate of 60,000 per annum. It will be 
seen by what hasbeen said that, with regard to several of the 
companies, rubber is not the sole object in view, coffee, 
cocoa, and fruit being subsidiary, and in some cases the 
principal crop cultivated, the shade furnished by the rubber 
to the plants of more humble dimensions being advantageous 
to the development of the latter. 

This brief survey of what is being done in the rubber culti- 
vation business must now come to a close, though, as has 
been already said, any attempt to treat the matter exhaus- 
tively must necessarily have entailed greater prolixity than the 
space at our disposal permitted. As a final word, it may not 
be inappropriate to say that two or three rubber planting com- 
panies which have recently issued prospectuses in America 
have been referred to by experts as having very dubious pro- 
spects, and as giving misleading, if not wilfully inaccurate 
statements. We have said above that all such schemes must 
be looked upon as of a speculative nature, but the degree of 
risk run by the investor will, it is hardly necessary to say, 
vary considerably, and those who go blindly in on the 
strength of prospectus statements alone, and without seeking 
the opinion of a disinterested expert, must not be altogether 
surprised if their investment brings them financial loss. 


A NEW law, dated January 9th, 1900, has lately come 
into force in Spain as to the liability of masters for injuries caused 
to workmen in their employ. It is very similar in effect to the 
British law, and applies practically to all industries. In a limited 
way it may also apply to British ship-masters who employ shore 
labourers in discharging or loading vessels, 


WATER-POWER DEVELOPMENTS IN FRANCE. 


| Wrrutn the last ten years a striking development of indus- 
| trial operations has occurred in the Eastern Departments of 
France as a result of the alliance between hydraulic and 
electrical engineering. This is especially the case in Savoy, 
and Isére, where the natural configuration of the valleys has 
lent itself to the industrial utilisation of the power of the 
various rivers that flow from the high Alps, at comparatively 
' small capital outlays. One drawback these rivers of the 
eastern departments have that is common to all streams 
flowing from high altitudes. The melting of the winter 
snows in the early spring causes even the small streams to 
| become rivers of torrential violence. The variation between 
| the spring and autumn flow is, therefore, very great. An 
/amount of detritus is also swept down at the times of 
maximum flow, sufficient to cause grave injury to the 
turbines, unless specially dealt with. Experience has, how- 
ever, taught hydraulic engineers how to meet and cope with 
these two difficulties of power development, and there is 
now a large number of hydro-electric installations in suc- 
cessful operation in the eastern and south-eastern depart- 
ments of France. 

The power development at Gavet-Clavaux, of which we 
reproduce a photograph of the power-house and factory, is 
| owned by the Société des Soudieres Electrolytiques, of 
| Grénoble, a company formed in 1897 with a capital of 
| £120,000 for operating the Hulin process of alkali and 
| chlorine production. The hydraulic engineering works were 
| carried out in 1897-98, and have resulted in 2500 horse- 
| power, or one-half of the maximum power, being made 
available at the factory at Gavet-Clavaux. The works com- 
| prise a dam with five sluice gates, a canal, and a steel pipe- 
line 900 m. in length. The head of water obtained is 42 m., 
and this is used to operate five 540 horse-power turbines, 
direct-coupled to direct-current dynamos of the Thury type. 
The turbines are by Bremer, Neyret, et Cie., of Grénoble, and 
have an efficiency of 80 per cent. Two of the dynamos are 
by Schneider et Cie., of the Creusot Works, and are 12-pole 
machines, shunt-wound, capable of delivering either 500 
ampéres at 75 volts or 2500 ampéres at 150 volts. 

The electrical energy obtained from this installation was 
originally employed to produce caustic soda and chlorine 
compounds by the Hulin process. This process depends 
upon the use of molten lead as cathode material, and fused 
salt as electrolyte. Financial and other difficulties, however, 
caused the cessation of work after a few months’ operation, 
and an attempt to use the power for carbide production also 
failed, owing to the pethecl fall in values during 1900. The 
power available at Gavet-Clavaux is, therefore, at the moment 
not being utilised, but we learn that the Société d’Electro- 
chemie, of Paris, has assumed the control of this works, and 
that the factory will shortly be again operating a modified 
and improved form of the Hulin electrolytic alkali process. 
Whatever the final application of the electrical energy 
developed at this place, there cannot be any doubt as to the 
value of the power station itself; and we can only regret that 
our own country does not offer such opportunities for the 
development of electrical energy at low capital outlay. 


Tue Liverroo. Motor Wacon Triats.—The judges of the 
recent trials, Mr. Everard R. ea M. Inst. C.E.; Mr. 8. B. 
Cottrell, M. Inst. C.E.; Professor H. 8. Hele-Shaw, F.R.S., 
M. Inst. C.E.; Mr. Boverton Redwood, F.I.C., F.C.S.; and Mr. 
Henry H. West, M. Inst. C.E., have awarded a gold medal to each 
competitor in Classes A, B, and C. The awards in Class D will be 
announced in about three weeks. 


Tue New Pier at CroMER.—This charming seaside resort has 
now been rendered further attractive by the completion of a new 

ier and esplanade, which were formally opened on Saturday last 
3 Lord Claud Hamilton, the chairman of the Great Eastern Rail- 
way Company. The esplanade is 1000 — long, and the pier 
is 500ft. long. The latter is constructed on wrought iron piles, 
driven 20ft. into the bed of the sea, upon which rest cast iron 
columns, carrying steel girders supporting the deck. It has a 
a breadth of 40ft., with bays extending to 60ft., and is provided 
with ample shelter accommodation against all winds. The whole 
of the works have been carried out at a cost of £42,000. The 
engineers are Messrs. Douglass and Arnott, of Westminster. The con 
tractor for the pier is Mr. A. Thorne ; and Fasey and Son, Ley- 
tonstone, and B, Cooke and Co., Westminster, are the contractors 
for the esplanade. Cromer is well served by the Great Eastern, 
the Midland, and Great Northern joint railway lines, 
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AMERICAN LOCOMOTIVES IN ENGLAND. 
By CHARLES Rovs-MARTEN, 

AvPaRENTLY it is inevitable that whenever the slightest 
reference is made to the recent importation of American 
locomotives for British railways some ardent but ill- 
iuformed patriots should be stung by national jealousy 
into pouring forth torrents of enthusiastic nonsense. 
This seems rather a pity, as it is apt to engender ill- 
feeling, and also to inspire in the minds of foreign critics 
an undesirable sentiment of contempt in which the 
iamocent as well as the guilty are hopelessly confounded. 
I am aware that it will be horribly unpopular just now to 
suggest the slightest doubt that American locomotives 
have been thoroughly tested in comparison with British 
engines and have been utterly and finally beaten. Yet I 
venture to take the risk in the interests of truth and 
fairness and science. 

Nothing can possibly be clearer or simpler than the 
circumstances of the importation of these American 
engines. Four British railway companies found them- 
selves so short of locomotive power that their work was 
seriously impeded, and something like a deadlock was 
threatened. They put in hand fresh engines to the full 
capacity of their own workshops, and ordered largely 
from British makers. But the latter were “full up” 
with contracts, and required nearly three years for the 
execution of the orders. In these circumstances what 
were the railway companies to do? Were they to sit 
down and wait until a British builder should be at liberty, 
and meanwhile let their traffic get into a state of 
deadleck? Some writers seem to think that this course 
should have been adopted, that at all costs and hazards 
British railway companies should refrain from purchasing 
abroad what they cannot get in Britain. Not so thought 
the railway companies; not so would have thought their 
customers and these very critics, had such tactics been 
adopted. Failing to obtain in Britain what they wanted, 
the railway companies did just as any ordinary customer 
would have done—they went elsewhere for the articles 
they required. 

Now one form of criticism upon this procedure has 
been to revile the railway companies for not fore 
seeing years in advance that a flush of prosperity 
would come upon the country, and with it an in- 
crease of traffic. Mr. S. W. Johnson and Mr. H. 
A. Ivatt and Mr. H. Pollitt, all are most able men 
as locomotive engineers, but they are not worth a rush 
as inspired prophets. They never served their time 
in any prophetic workshop, and so they have just to con- 
tent themselves with the mere normal foresight born of 
common sense, which is the attribute of ordinary mortals. 
They made such provisions as prudence and experience 
dictated, and most assuredly their shareholders would 
have been “ down on them ”’ had they done or attempted 
to do more. 

So the need of engines being urgent, orders were 
sent to America. At this stage I may eliminate the 
Great Northern and Great Central and Barry railways, 
because what I shall have to say applies more especially 
to the Midland line. And I desire to say here that I do 
not write in the smallest degree as a partisan. I have 
not the slightest interest in praising or defending one 
engine or one country’s engines at the expense of another 
or others, nor have I the faintest inclination to do so. 
I recognise no “ patriotism” in such a case. I care not 
whether a locomotive be British or Yankee or French or 
Double-Dutch. My sole criterion of merit is its perform- 
ance in relation to its requirements, its conditions, and 
its nominal power. To all questions of country and 
person in such a connection I am profoundly indifferent. 
I seek simply to get at the truth. 

The orders, as I have said, were given to certain 
American firms. Those firms were, I am informed, quite 
as ‘full up ’ of orders as were the British builders. But 
it is in the United States a breach of the eleventh com- 
mandment, and contrary to all recognised principles of 
commercial morality, to decline a good contract or to 
“turn ready money away.” So these contracts were 
undertaken without a moment’s hesitation. It is not my 
business to explain how this was managed. But it was. 
The engines, Mr. S. W. Jobnson has stated, in an inter- 
view with the representative of a London daily non- 
technical journal, ‘‘ were to be of the same power as the 
Midland standard goods engine, and there were a few 
small details to which the manufacturers had to conform; 
but, generally speaking, the Americans had a free hand, 
and the engines were for the most part of their own 
design and pattern, and made in their own way.” 

Let it be noted here that the order was not that the 
locomotives were to be of the class and power that would 
be employed in America to do the work required, viz., 
to haul coal trains weighing 500 tons over gradients of 1 
in 200 to1in 100. No; the American locomotives were 
to be ‘‘of the same power as the Midland standard goods 
engines.” They were duly built and were delivered, Mr. 
Johnson says, “ within a few months of the orders being 
given,” although ‘‘some contracts which we let out to 
British firms in 1897 were not completed till February, 
1900”’—that, however was largely due to the engineering 
strike. And Mr. Johnson continues: “ Each American 
engine cost us £400 less than did those for which con- 
tracts were given to British firms immediately in front, 
and at such a reduction the American engines were put 
free on our railways just as English engines were.” 

Almost exactly identical, it will be remembered, was 
the experience of a British Colony some years ago. An 
order placed in Britain took two years to complete, and 
the engines had to be altered, One placed simultaneously 
in America was executed in five months, at £400 per 
engine less and without any trouble whatever. But this 
in passing. 

Naturally when the engines were ready for work it 
became a matter of much interest to see how they would 
compare with British engines of nominally identical power. 
There was never any idea of ascertaining whether 
American engines were “ better than British engines.” 


No well-informed or reasonable person ever dreamt for a 
moment of regarding such an absurd issue as involved in 
the trial, for a reason to which I shall come directly. 
Mr. Johnson himself says emphatically, ‘‘ I never had 
any doubt in my own mind as to which was the better 
engine of the two ’—that is, of the two classes that were 
tried in comparison. 

Now let Mr. Johnson himself tell what was done. He 
says :—‘‘ In January of last year we commenced a six 
months’ comparative test, terminating at the end of June, 
between these Americans and our standard Midland 
goods engines, built by Messrs Neilson, Reid, and Co., 
of Glasgow, and Messrs. Kitson and Co., of Leeds. The 
two types were set to draw similar mineral trains under 
the same conditions, and a careful account was kept of 
the total mileage covered by each, the total coal con- 
sumed, and the charges for repairs which belonged to 
each engine. The result was conclusive, and is briefly as 
follows :— 

Extra working cost of American engine over Buglish engine. 


Fuel 20-25 per cent. 
SRF 50 per cent. 
60 per cent. 


It must be said for the foreign engines that they worked 
their trains satisfactorily, but their inferiority on the 
three points named is, on the above showing, incontest- 
able.” 

This result has been variously expressed, but is under- 
stood by the non-technical Press as implying a complete 
proof that American engines are inferior to British. Of 
course, as I remarked before, no such comparison is 
really involved directly or indirectly by the test employed 
on the Midland Railway, which in its essence is obviously 
no adequate means of comparing the different methods of 
two nations. It may naturally be asked by a superficial 
thinker, ‘ Is it not a fair comparison to have both engines 
made as nearly as possible of practically identical power, 
and then to try them together on identical work?” I 
reply, unhesitatingly, ‘“‘ No, it is not; unless it be clear 
that each class of engine is the one that would be used 
ordinarily for the same work in the land of its origin.” 

This is obviously so in the case of the Midland engine, 
which is the outcome of Mr. Johnson’s many years’ ex- 
perience and judgment as to the type best qualified to 
perform the work which has to be done on the Midland 
line. He has designed and built an engine which is 
intended to haul 500-ton coal trains, and which does so 
in a most efficient and economical manner. Its design is 
not only practically efficient and handy, according to 
British practice, but it is also symmetrical and handsome 
in an exceptional degree. and worked—as British engines 
have to be worked—to the full extent of its capacity, it 
is probably as perfect a machine as could well be devised 
for its purpose, within our present knowledge. That may 
be frankly admitted. 

But the point which vitiates the whole comparison 
between these fine engines and the imported American en- 
gines, and equally vitiates all deductions from the result, is 
tne indisputable fact that this type of American locomotive 
is not, with respect to its dimensions, one which would be 
used in America for the same duty, viz., to haul trains weigh- 
ing 500tons British, or 560 tons American—1,120,000 lb., as 
the Americans prefer to express it—at considerable speeds 
on roads with gradients of lin 200 to 1in 100. For such 
duty in the United States locomotives of far greater power 
would be used than these which have only 1214 to 1364 
square feet of heating surface, 160 lb. steam pressure, and 
cylinders 18in. by 24in., with 5ft. coupled wheels. An 
American engineer would assuredly use a boiler with, at 
the least, 1750 to 2500 square feet of heating surface, and 
180 lb. steam pressme. Indeed, I believe that these very 
engines in question were built to use 180 lb. steam pres- 
sure, so that to work them at 160 lb. is another handicap 
in their disfavour. Nor must the fact be overlooked that 
their piston stroke is shorter by 2in. than that of their 
British competitors. 

It may reasonably be asked, ‘ Why, if the smaller 
dimensions suffice for the British engine, should they be 
insuflicient for the American?’ The reply is that all 
American locomotive practice is based upon the principle 
of allowing a margin of power. In all classes of work 
this is the rigid American rule, and, in pursuance of that 
rule, I assert, with considerable experience of American 
practice in various parts of the globe, that had the 
American builders been instructed to supply an engine to 
do certain specific duty, they would not have produced 
the type now seen on a few British railways, but one of 
far greater power. And therefore as the American 
locomotives have worked under conditions not suitable 
to their type, they necessarily have worked under a 
serious disadvantage. For when you try one _ loco- 
motive which is specially designed on the spot for 
particular work against another built in a different 
country on a different design, and brought into 
the comparison merely as possessing approximately 
identical dimensions, you handicap the latter very 
adversely. Virtually you pit an engine, admittedly 
and specially suitable to its prescribed Siwy, against one 
which, while nominally of nearly equal power, is 
practically much less strong, because its type and design 
presuppose it to have a margin of strength which, under 
these conditions, is absent, and because also its type is 
only employed in its country of origin, for the specified 
work, with greatly larger dimensions. 

Therefore the recent Midland trial only proves that 
identical dimensions for identical work will not suit 
engines of totally different designs and modes of con- 
struction. But it did not require one to rise from the 
dead to tell us that. I need hardly say that I implicitly 
accept Mr. Johnson’s figures, and that I am perfectly 
satisfied as to his desire to make the comparison as fair 
as possible. I do not touch the question whether the 
American engines would show as well in the hands of 
British drivers as when driven by men who had always 
been accustomed to that type of locomotive. Neither do 
I touch the question whether British drivers would be 
anxious to make American engines appear superior to 


British engines in any such trial. I pass by both 

factors in the problem. I simply ar that, 
whole no exception can be taken to the fairness of the 
methods adopted for trying on the Midland Railway those 
two different classes of its own engine, such a trial affords 
no test whatever of the relative merits of British and 
American locomotives, or methods of locomotive practice 

Another point is raised by some remarks of Sir Ernest 
Paget, the chairman of the Midland Railway, who also was 
interviewed on the subject. Sir Ernest said:—“The 
American engines are not so good as ours. They do not 
cost so much, and they are not so well finished. Under 
all the circumstances nobody would expect thei to be go 
well constructed. Butin America they make their engines 
on an entirely different principle, and with quite an 
opposite idea to ours as to their future. In America yoy 
go and take an engine off the peg, as it were, and from 
then onwards work it right out till it dies, giving it no 
rest. Their contention is that by the time it is done 
for and worn out something better will have come 
along. On the other hand, we make our engines as 
good as we possibly can to start with, and then we 
tend them most carefully, rest them, clean them out 
and do everything to make thein last.” , 

This raises the whole question—Which plan embodies 
the wiser policy? It is no doubt an attractive method 
to make engines as good as possible to start with, and 
then to tend them most carefully, and do everything to 
make them last. But it is at least open to argument 
whether an engine-life thus artificially lengthened be 
really advantageous to its owners. May it not imply the 
peta. of a line with ancient locomotives which, while 
seemingly too good to break up, nevertheless are unable 
to take standard train-loads, and which consequently 
necessitate either the use of pilot engines or the running 
of additional trains? To many working time-tables a list 
is appended of reduced loads which are to be given to the 
older locomotives. The reduction of a train-load to suit 
the deficient power of an old engine involves a propor. 
tionate addition to the number of trains that have to be 
run, for the load has to be taken, whether in five trains 
by new engines, or in six trains by old ones. That the 
workmanship of the American engines is enormously 
inferior in point of finish to that of our British engines 
is too obvious to need demonstration. Indeed, I drew 
special attention to the fact in my articles on the 
locomotives at Vincennes, where even the special 
Exhibition engines displayed in some parts a roughness 
of finish that was absolutely startling and almost horrify- 
ing to British eyes. But if it be asked whether the 
engines were less efficient for their rougher workmanship, 
it is not easy to give a satisfactory or conclusive reply. 
Similarly it is an open question how far the practical 
usefulness of a locomotive is discounted through the use 
of cheaper materials for certain parts, ¢.g., steel for 
copper in the fire-box, steel for brass or copper in the 
tubes. The cheaper materials should not last so long. 
But American builders, as Sir Ernest Paget justly 
remarked, do not desire their engines to last so long. 
They deem it cheaper to use them up quickly and build 
new ones with all the latest improvements. It must be 
of dubious benefit to have on a railway scores or even 
hundreds of engines thirty to forty years old, however 
often repaired and rebuilt. 

But on one point I desire to be particularly clear and 
emphatic. In certain cases an American engine may be 
found more suitable than a British engine, through the 
convenience due to the accessibility of its working parts 
owing to their outside position, and if the American 
be designed for the particular work it has to do, my 
experience leads me to believe that it will show results 
quite as good as those of a British engine. Moreover, it 
is the American practice to build far more powerful 
locomotives in proportion to the work required than is done 
in Britain. But comparing engine with engine on the basis 
of efficiency per unit of nominal power—reckoning the 
capacity of the boiler and fire-box, as well as of cylinders 
and wheels—and also on the basis of performance per 
unit of nominal power, I am firmly convinced that no 
locomotive exists in the world that is superior to the 
British. 


THE WORKMEN'S COMPENSATION ACT. 


A WORKMEN'S compensation case, recently heard at the 
West Bromwich County-court, shows the dangers to which 
employers are liable at the hands of unscrupulous workmen. 
In this particular instance a striker claimed compensaticn 
from Tangyes Limited in respect of injuries alleged to have 
been sustained by the applicant while following his employ- 
ment in the works of this firm on the 2ist February last. 
The amount claimed was 12s. 10d. per week during incapacity. 
It appeared that the injury sustained was that of rupture, 
but in his opening statement the applicant’s counsel said that 
he was afraid this was hardly true, as he understood that his 
client had been suffering from a slight rupture for eighteen 
months past. In his evidence the applicant said that he 
wished to correct the statement, and to say that he had been 
slightly ruptured about two and a-half years ago. This was 
apparently the first mention which been made of a 
former rupture. When taxed with this, he said that the 
accident had caused him to lose his memory. The respon- 
dent’s counsel brought to light some astonishing facts. At 
Christmas, 1898, the applicant was a stoker in the employ- 
ment of the Manchester Corporation, and left about April, 
1899. About a month afterwards he asked the manager of 
the Corporation's works to give him some money, as he had 
ruptured himself in the service of the Corporation—nothing 
having previously been heard of this. After leaving Man- 
chester he went to the Handsworth Wagon Works, and was 
employed as a striker. There he complained of again being 
ruptured, and told one of the foremen he must have lighter 
work. He left because the lighter work was not given to 
him, after, however, obtaining a gratuity from one of the 
managers. From the wagon works he went to Sheffield, and 
again worked there as a striker; and there, again, he com- 
plained of being ruptured. At this point the applicant's 
counsel and solicitor said that facts of which they had 
absolutely no knowledge had been brought out, and they 
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from the case. Costs 
imited. Such a case as this deserves all the 
publicity whic can be given to it. There is little doubt that 
Ie went about trading on the credulity of those who 


peor men him, and it is comforting to hear that his career 


has been cut short, 


therefore withdrew 


TENT CYLINDERS FOR SINGLE-ACTING 

™ RAM PUMPS. 
to the works of Pees Pearn and Co., 

imited, engineers, West Gorton, Manchester, we were 
— ote of pump with patent cylinder for single- 
acting rams, which they had just completed, and of which 
we are now able to give illustrations. The object of this 
invention, which is a simple method of compounding steam 
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cylinders, is to increase the efticiency of pumping engines with 
single-acting rams. The staging of the steam through cylinders 
of economical] ratios is so arranged that the work of pumping 
is entirely direct from the cylinder to the pump ram, without 
passing any of the strains through the working parts, viz., the 
connecting-rod and the crank shaft. In single-acting pumps 
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with ordinary steam cylinders, one-half the work is trans- 
mitted through the crank shaft and connecting-rods, and 
there is @ liability to failure in working, due to this extra 
work being passed through the shaft; every revolution, in 
fact, Causes unnecessary wear and liability to breakdowns. 
By the improved system of compounding under notice, how- 
ever, live steam is. admitted on the forcing stroke only, and 
after the completion of the stroke, this steam is again used in 


MERSEY NDOCK—DOUBLE-POWER HYDRAULIC CAPSTAN 


(For description see page 620 
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the larger cylinder partly for the suction, and the remainder 
for forcing on the next down stroke. The pressure given out 


Fig. 3 


throughout the stroke is practically uniform’ and equal to 
the uniform pressure on the ram. The crank thus becomes 


_ simply an agent for regulating and giving a positive stroke to 
the ram and piston, and the efficiency of the pump is thus 
considerably increased, as the friction from these parts, 
together with all cross strains, are reduced to a minimum. 
It may be added that although two sets of valves and 
two pistons are used, the valve and piston-rods 
are the same as for a single cylinder. The pumps made 
with this combination have been thoroughly tested at Messrs. 
Pearn’s works, and the results have, we are informed, 
been highly satisfactory both as regards efficient working 
and economy. The special construction of the cylinders 
and the action of the pump are fully shown in the sectional 
drawings. In Fig. 1 it may be assumed that the steam has 
made one cycle, this being necessary to fill the steam chest 
or receiver H. High-pressure steam is now admitted into the 


high-pressure cylinder A, through the port I by the valve J, - 


and at the same time low-pressure steam is being taken from 
the receiver H through the port L by the valve K, the low- 
pressure cylinder E being open to the atmosphere. Fig. 2 
illustrates the further action of the arrangement. On the 
completion of the down-stroke the valves J and K take the 
positions shown, the high-pressure cylinder exhausting 
through the valve J into the receiver H, from which the low- 
pressure cylinder E now takes the steam and completes the 
up-stroke, the annular cylinder C being open to the atmo- 


sphere. F is the piston-rod,G the pump ram. Fig. 3 gives 


an elevation of the pump complete. 


EXPRESS ENGINE, LONDON, BRIGHTON, AND 
SOUTH COAST RAILWAY. 


Ix our last issue we illustrated Mr. Billinton’s powerful 
four-coupled express locomotive for the London and Brighton 
Railway. To-day we give as a supplement a drawing of this 
fine engine, on which many of the principal dimensions are 
given ; but for further particulars we must refer cur readers 
to the tabular statement which appeared on page 604 of our 
last number. 


AUTOMATIC by oF worked by electric motors are being 
| used on the line between Pittsburgh, Fort Wayne, and Chicago. 
| "There is one signal for each track at the entrance of each block 
| section. It differs from other systems in having a three-position 
| wy pas The signal at the entrance of a section which is occu- 
| pied by a train stands horizontal as usual ; but the signal at the 
| entrance of the next section in the rear, which ordinarily would 
| have two arms, one indicating “all clear” for that section and the 
| other “‘caution” for the succeeding or occupied section, stands in 
| the diagonal position. If the signal is vertical or ‘‘ all clear,” this 
' indicates that two sections in advance are clear. Each arm has. 

therefore three positions. It is controlled by the track section 


immediately in front of it by means of the track circuit inthe _ 
usual manner for “stop,” but for “‘ caution” the control is effected 


by means of a wire on poles from the section where the train is 
running. A dynamo furnishes current for all the signals. 
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DOCK GATE MACHINERY, MERSEY DOCKS 


C. AND A. MUSKER, LIMITED, LIVERPOOL, ENGINEERS 


GATE MACHINERY FOR THE MERSEY DOCKS. 


WE illustrate on this page and on page 619 some hydraulic 
machinery recently constructed by C. and A. Musker, Limited, 
of Liverpool, for the Mersey Docks and Harbour Board. Fig. 1 
and the drawing on page 619 show a double power capstan, of 
which a large number has been 
supplied. It has a hauling 
power of 11 or 4 tons under 


multiplying sheaves being fixed on the closing cylinder. | 


The chain from the small ram is attached to the crosshead 
of the large ram, and constant pressure being maintained on 
the small ram, the main ram is returned by it when the 
exhaust is opened. The pressure from the opening machine 
being exhausted, the action of closing the gate transmits 


water pressure, but can also be 
worked by hand. It is oper- 
ated by a set of three-throw 
horizontal water engines, the 
cylinders oscillating in trunnion 
ings. The valves are of 
the trunnion type, of hard 
phosphor bronze working in 
leather packings to minimise 
friction. The rams drive a 
crank shaft connected with 
the capstan barrel by spur and 
bevel gearing. The capstan 
barrel is driven by strong steel 
pawls working in a ring con- 
nected to the large bevel wheel, 
and rotates on a strong steel 
spindle. It is carried from the 
top by a cap connected by 
bolts to the barrel. A split 
collar and hard phosphor 
bronze seating are provided. 
The clutch gear is situated 
between the spur gearing, and 
permits of instantaneous 
change from single to double 
power. A starting valve of the 
slide valve type, with combined 
stop valve, is placed in close 
proximity tothecapstan, sothat 
all motions are directly under 
the control of the operator. 

A general plan of some dock 
gate machinery is also shown 
in Fig. 2. It will be observed 
that the arrangement is 
such that the closing of the 
gates returns the rams of the 
— machines. The epee cut above illustrates in detail 
the closing machine, which consists of a ram and cylinder 
with multiplying sheaves, the ram being 19in. diameter 
and 16ft. stroke. One end of the chain is anchored to 
the cylinder and the other to the gate, as clearly shown 
by the plan, Fig. 2, a returning ram and cylinder with 


Fig. i—-HYDRAULIC CAPSTAN™ 


the pull through the chain to this machine, thus causing 
the ram to*be returned. The smaller drawing given above 
shows the opening machine, which is of exactly similar con- 
struction to the other, with the exception that no returning 


ram is required, the closing of the gate returning the ram 


' waen the exhaust is opened. The whole system of working 


tion of Fig. 2. 


will be readily understood from an ins 
hard phosphor 


The valves are of the mitre type, wit 
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Fig. 2—ARRANGEMENT OF DOCK GATES 


bronze spindles and seats. The illustrations clearly show 
the — arrangement, so that further description is not 
required. 


THE RAILWAY COAL CONTRACTS. 


Tue placing of the next half-year’s contracts for supplies 
of locomotive coal contracts to the various railway com- 
panies is again creating a good deal of interest. Some of the 
most important contracts fall out at the close of the present 
month. It is understood that the South Yorkshire coal 
owners have tendered at 10s.,and Derbyshire owners at 9s. 
to 9s. 6d. per ton at the pits in owners’ wagons. It is known 
that the whole or part of some contracts belonging to the 
Lancashire and Yorkshire, Great Northern, Great Central, and 
North-Eastern fall out, so that a good deal of interest is felt 
in their renewal or otherwise. The altered condition of the 
steam-coal trade for shipment, the improved prospects of the 
shipping season, and the fact that 9s. per ton was considered 
low, will, it is thought, induce consumers to pay 10s. per ton. 
It may also be stated that several contracts for steam coal 
have recently been made at 10s. per ton—20 cwt. net. It is 
also stated that the Lancashire and Yorkshire have made 
arrangements with two large district firms at about the 
terms named, the contracts to cover part of an old one now 
running, and terminable in February. The price at which 
the running contracts were placed are acting as a drag on 
trade, shippers having held off to the last moment, so to 
speak, before placing their orders. Those best able to judge 
consider that a fair shipping season will be experienced, the 
orders and inquiries.having, so far, been more numerous than 
was expected, considering the predictions as to the -coal tax, 
which, so far, do not seem to have been realised. 
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RAILWAY MATTERS. 


Tue Dinas Mawddwy Railway, connected with the 
Cambrian, has been closed to goods and passenger traflic. 


Exectric traction has now entirely superseded that by 
cable in New York. The first cable road was constructed about a 
quarter of a century ago in San Francisco. 


Tue characteristic feature of the Kalka-Simla Railway 
is its almost continuous curvature, which will necessitate low 
speeds. These will scarcely exceed ten miles an hour. 


A company has been formed to construct an electric 
tramway between San Sebastian and Hernani, a distance of about 
six miles, and the work is to be commenced very shortly. 


Ove of the principal Italian railway companies has 
ordered a locomotive engine working with the -hmidt superheated 
steam system with a view to the adoption of the system on their 
lines, 

Ir is reported from America that a combine has been 
formed of all the important locomotive builders, except one 
company, Burnham, Williams, and Co., of the Baldwin Works, 
Philadeiphia. 

Tar doubling of the Paris-Orleans line is now complete 
between Paris and Lorient, and also between Rosporden and 
Quimper, and the work of doubling the remaining sections as far 
as Landerneau, the junction with the Ouest line into Brest, is being 
pushed forward. 


Tue coast line of railway to Bilbao, whereby San 
Sebastian is placed in direct communication with that town and 
Santander, has been completed. The journey to Bilbao is now 
performed in a little over four hours. All the rolling stock on the 
new line is of British manufacture. 


Rosario is the terminus of six railways, some of which 
connect with other lines in the interior. Five of these railways, 
namely, the Central Argentine, the Buenos Ayres and Rosario, 
the Cordoba and Rosario, the Great Southern of Santa Fé and 
Cordoba, and the Western of Santa Fé, are British, and the other 
one is French. 


Wits the introduction of Sunday labour, the Hudders- 
field tramcar employé3 are agitating for wages for Sundays at the 
rate of time and a-half. It is said they determined last week-end 
to refuse to work on the occasion of the running of the cars on 
Sunday, but, acting on the advice of a Manchester representative 
of the Tramway Workers’ Union, they duly performed their 
duties, 

A sHORT mono-rail line has been started between two 
villages in the Tenasserim Division of Burma. Two ponies form 
the motive power used at present, and they haul the carriages at 
about six miles an hour. e cheapness of the laying of a single 
rail, which can be placed on any ordinary road, will, it is thought, 

pularise mono-rail lines between other important villages in 

arma, 

Tue first section of the new electric tramway system at 
Manchester was formally opened on Thursday, the 6th inst. 
When completed the sch will embrace 150 miles of tramways, 
which, when linked with the district systems, will increase the 
facilities for the travelling public to 300 miles, and cover an area 
of 95 miles, The Cheetham shed covers four acres of land, and is 
said to be the largest in Europe. 


Tue Great Berlin Tramway Company offers prizes of 
3000 and 1500 marks for the best s indicators suitable for use 
on their tramways. Particulars of the conditions of the competi- 
tion, and as to the additional royalty that will be paid by the 
company to the owner of the su instrument, may be 
obtained from Die Direktion der Grossen Berliner Strassenbahn, 
218, Friedrichstrasse, Berlin, 

On the Prussian State a senting 
noneaey oil stored under a pressure of six atmospheres, 
is used. e the connected to the burners 
in the carriages through reducing valves, which reduce the pressure 
to from 25 mm. to 45 mm. of water. Recently 25 to 30 per cent. 
of acetylene has been added to the oil gas, thus increasing the 
candle-power—in Hefner candles—of the flames from five to about 
ifteen. 


In Auvert’s system of electric train lighting used on 
the Paris-Lyon Méditerranéa Ruilway, a battery supplies current 
to the lamps and to the field-magnet circuit of the dynamo, the 
armature of which is automatically switched into circuit when the 
desired pressure is reached. When the pressure exceeds a pre- 
determined value, a small series motor, having its armature braked, 
is automatically switched into circuit and keeps the pressure at the 
lamp terminals constant. 


Tue Stalybridge, Hyde, Mossley, and Dukinfield Tram- 
ways and Electricity Joint Board Bill, which seeks to constitute 
poe | incorporate a joint board of representatives from the Corpora- 
tions mentioned and authorise the board to construct and work 
tramways and supply electricity within these boroughs, was before 
a Committee of the House of Commons on Tuesday. As there 
was no opposition, the Bili was referred to the Chairman of Com- 
mittees as an unopposed measure. 


Tue Baltimore and Ohio Railroad has recently entered 
into negotiations for the erection of an enormous electric storage 
battery to be used for the propulsion of trains through the com- 
pany’s tunnel in Baltimore. The building in which it is intended 
to place the battery will be 145ft. long and about 45ft. wide. The 
tanks used will be of hardwood, lined with lead, and will number 
320. Each will contain 10 negative and 20 positive plates, and 
when the complete battery is in operation, it will have a capacity 
of 1200 horse-power for a short time, 


On the occasion of the formal opening of the new pier 
and esplanade at Cromer by Lord Claud Hamilton last Saturday, 
the Great Eastern Railway Company ran a special train from 
London for the convenience of the guests. The journey each way 
—a distance of 138 miles—was accomplished without a stop in 
two hours forty-five minutes, or an average of fifty miles per hour. 
The locomotive was one of Mr. Holden’s large new oil-fired pe 
with four coupled wheels 7ft. diameter, and a boiler with 1600ft. 
of heating surface. This is an excellent performance. 


Last Saturday evening six loaded wagons of a goods 
train on the London and North-Western Railway main line, 
between Wolverhampton and Roade, caught fire. The wagons 
contained new railway sleepers, which had recently been saturated 
with creosote, The engine and part of the train were detached, 
and as there was not an abundant supply of water in the vicinity 
the fire had to burn itself out. Five wagons and their contents 
were completely destroyed, and the other wagon was severely 
damaged. Traffic was interrupted and impeded for some time. 


Tue Russian Government has evidently made up its 
mind to do something in the way of assisting the development of 
eastern European Russia, Last week it decided to construct a 
line of railway that is intended to bring Irbit into direct communi- 
cation with the railway system of the empire. Irbit is a small 
town in the Government of Perm, and is situated 1170 miles 
nearly due east of St. Petersburg. The projected railway will be 
built from the station at Nevyansk on the Yekaterinburg and 
Perm Railway, which already runs to Irbit, and it will take in 
Alapayevsk. M. de Witte, the energetic Minister of Finance, has 


— announced that the work of constructing this new line will be 


un next year, 


NOTES AND MEMORANDA. 


Tue imports of coal into the Canary Islands in 1900 
amounted to 279,385 tons, as against 206,709 tons in the ies 
—. The trade shows a steady increase, the figure for 1899 being 


From a parliamentary paper recently issued it appears 
that the total strength of the Navy is 106,507 men and boys. The 
executive branch includes 49,222 men, the engineer branch 25,959, 
other branches 12,835, and Royal Marines 18,461. 


A Britis consular report from Bilbao states that the 
demand from England for an ore as pure as possible from phos- 
horus has, perhaps, led exporters to cater too much for the 
ritish market. It is worthy of note that German ironworkers 
make use of highly phosphoric ore, which British ironmasters will 
not even look at, 


Tuer President of the Local Government Board has 
appointed Major-General H. Darley Crozier, R.E., to be Chief 
ngineering Inspector of the Local Government Board, in the 
lace of Major-General C, Phipps Carey, R.E., who has retired. 
r. G. Waller Willcocks, Mem. Inst. C.E., has been appointed 


MISCELLANEA. 
Iv the House of Commons last Friday the Mond Gas 


Bill was read a third time and passed. 


On Sunday night the Manchester Corporation suppl 
of electric current suddenly failed, causing complete darkness ‘4 
some parts of the city. se 


THE new line-of-battle ship Wettin was launched from 
the Schichan Dockyard, at Dantzic, last week, in the presence of 
Prince and Princess Johann Georg of Saxony. 


Tue Taff Mutual Steamship Company has been regis. 
tered at Cardiff with 100 members, to carry on all kinds of 
marine insurance business, Messrs. H. and D. Radcliffe to be life 
directors, 

For street and sewer-cleansing purposes in Paris water 
taken from the rivers Seine and Marne and from the Ourcq (anal 
is used. It is estimated that the amount of water so used is about 
520,000 cubic meters per diem, 


Last Saturday evening Mr. William Allan, the M.P. for 


Deputy Chief Eagineering Inspector, in succession to Major- 
General Crozier. 

EnGutsH shipbuilders in May put into the water 30 
vessels, of 95,544 tons gross, against 19, of 54,632 tons gross, in 
April, 28, and 77,974 tons gross, in May last year. For the year 
so far English builders have launched 104 vessels, totalling about 
345,831 tons gross, as compared with 106 vessels, of 266,726 tons 
gross, in the corresponding period of last year, 125 vessels, and 

19,891 tons gross in 1899. 


In Germany steel rails are made and passed with ‘08, 
and even 0°10 per cent. of phosphorus, It is contended by some 
that the British specification of -06 per cent. as a standard of 
purity is too high, and that a rail is perfectly sound, and has as 
long a life with a percentage of phosphorus not exceeding ‘08 as 
one that has a mich lower parcentage, provided always that care 
is taken to regulate other ingredients, 


DurinG last month Scotch shipbuilders launched 35 
vessels, of about 56,132 tons gross, as compared with 23 vessels, of 
31,242 tons gross, in April, and 30 vessels, of 53,581 tons gross, in 
May last year. In the five months Scotch builders have launched 
106 vessels, aggregating about 199,724 tons gross, against 180,056 
tons gross in the corresponding period of last year, 217,745 tons 
gross in 1899, and 176,536 tons gross in 1898, 


Tue torpedo destroyer Viper, having completed three 
weeks’ cruising which she was ordered to carry out to enable the 
engine-room ratings to familiarise themselves with the turbine 
engines, is now ordered to be fitted with extra tanks in view of her 
carrying out coal and water consumption trials in competition with 
the Albatross, which is engined in the ordinary manner. These 
competitive trials are expzctei to take place in about a month's 
time. 

A new Russian cruiser has been ordered of Schichau, 
of Elbing. She is intended to be a torpedo boat destroyer, and 
will have a speed of 25 knots. Her length will be 3574ft., her 
ae 3000 tons, and her engines 17,000 horse-power. She 
will have a turret forward, protected by 2in. Krupp plates, in 
which will be placed six guns of large calibre, about 45-pounders, 
She will also carry eight smaller guns, two Maxims, and six 
torpedo tubes, 


Die Umschau contains a short account of Hoffmann’s 
weighs i mmes—is that it is su on three lo 
by the a of ehich it runs on wheels us track or on een | 
till it has gained sufficient velocity to rise in the air, when the | 
fold up automatically and the model flies somewhat after the 
manner of a stork. It is claimed that such an arrangement applied 
to a man-lifting machine would obviate the difficulties connected 
with the starting and landing. 


THERE are now in Utah, according to the Electrical 
World and Engineer, several important high tension transmission 
lines, All of the plants obtain water power from the mountain 
streams of the Wasatch Range. The Telluride Power Transmission 
Company has 105 miles of system of 40,000-volt three-phase circuit, 
and occupies the southern portion of the Utah basin. Its trans- 
mission line completely encircles Utah Lake. The principal part 
of its business is supplying power to the mines at Mercur and 
Eureka, and it also lights all the villages along the line. 


A PARLIAMENTARY paper issued recently gives a pre- 
liminary report upon the census of Ireland for 1901. The return 
says 4,456,540 persons—2,197,739 males and 2,258,807 females— 
were returned in the enumerators’ summaries, as constituting the 
population of Ireland on the night of Sunday, the 31st of last March, 
thus showing a decrease since 1891 of 248,204 persons, or 5°3 per 
cent. There was a slight increase in the population of the counties 
of Dublin, Down, and Antrim, whilst among the towns that show 
om Belfast comes first, Londonderry second, and Dablin 
third. 


AccorpDING to the report on the condition of the metro- 
politan water supply during the month of April, 1901, by the 
water examiner appointed under the Metropolis Water Act, 1871, 
the average a. supply delivered from the Thames during the 
month was 112,090,634 gallons ; from the Lea, 50,996,200 gallons ; 
from springs and wells, 38,081,508 gallons ; from ponds at Hamp- 
stead and Highgate, 255,970 gallons. The daily total was, there- 
fore, 201,424,312 gallons for a population estimated at 6,206,251, 
representing a daily consumption per head of 32°45 gallons for all 
purposes, 

Tue battleship Formidable completed her 30-hours’ 
trial at four-fifths her power and anchored at Spithead on Saturday 
afternoon. The whole of the twenty Belleville boilers were in use 
throughout the trial. The ship drew 26ft. 6in. forward and 27ft. 
10in. aft. She had 257 lb. of steam in the boilers, and the vacuum 
in the condensers was 26°3in. starboard and 26°Sin. port. There 
was no air pressure in the stokeholds. The collective I.H.P. was 
11,618, which gave 100°2 revolutions starboard and 101°7 port. 
The coal consumed was 1°89 lb. per unit of power per hour, and 
the speed was 16°81 knots, 


THERE are already three through telegraph wires 
between Calcutta and Madras, but as these have proved altogether 
insufficient, a further wire is to be provided. The wires have to 
carry, not only the messages despatched from Calcutta to Madras, 
but also the whole of the heavy traffic from Burma and Upper India 
to Madras, the wires from these areas all ing through Calcutta. 
There are also a ber of for the East and Australia 
which travel by this route. To all these causes of congestion is 
added the fact that the conductivity of wires along the East Coast 
is impaired by damp saline breezes from the Bay of Bengal, which 
eat into the wire. 


THE new 7‘5in. breech loader for the new large batile- 
ships is described by Captain H. Garbett in the Jovraal of the Royal 
United Service Institution. It is fifty calibres long in the bore, the 
total length from the breech face to the muzzle being 386°7in. The 
gun weighs 15 tons 15 cwt., the mounting, with shield, being equal 
to 12 tons 16 cwt., and it fires a projectile weighing 200 Ib. with 
79 Ib. of nitro-cellulose, with a velocity of ft. per second and 
an energy of 12,480 foot-tons. It is the longest weapon in relation 
to size ever constructed, and in destructive force exceeds the results 
ever achieved by artillerists hitherto. The breech mechanism is of 
the new hand-lever type, 


d, was entertained at a banquet at the National Liberal 
Club by a number of political and social friends, in recognition of his 
successful campaign against the Belleville boiler. 


Tue joist producers in Luxemburg, Saxony, and 
Ravaria, have joined the German Joist Syndicate, with tho result 
that this body now includes every manufacturer in the country 
and represents an annual output of about a million tons, . 


In Finland, as in Sweden, the peat fuel question is be. 
coming a prominent one, owing to high prices of British coal 
and a progees has been made by the Senate for a State grant of 
36,000 marks annually for five years towards the development of 
this industry. 


Tue Constantinople correspondent of the Standard 
says a contract for the construction of a second-class cruiser was 
signed on Saturday by the Minister of Marine and a representative 
of the firm of Armstrong's, the price to be £378,000, payable in 
instalments every two months, 


CHANGES are pending with regard to the city engineer. 
ship of Newcastle-on-Tyne, The increasing size and corresponding 
responsibilities render it n to obtain assistance for the 
present engineer, Mr. Laws, It is reported that this gent!eman 
will probably be appointed consulting engineer to the Corporation, 


A LarGE oil burner on the Clarkson ayytem is about to 
be adopted for raising steam in a water-tube boiler on one of the 
fire floats on the river Thames. The burner will be powerful 
enough to produce steam sufficient for an engine indicating 
200 horse-power. We hope to illustrate this huge burner in an 
early impression, 

A priver of a motor car returning from Biarritz to 
Paris recently found himself stranded near Etampes through his 
petrol supply giving out. As petrol was not to be obtained in the 
district he tried the only spirit that was procurable, and filled up 
his tank with absinthe. He declares that the motor never ran 
better than with this improvised fuel. 


Tue Committee of the Automobile Club, with the 
assistance of the Scottish Automobile Club, will conduct a series of 
trials of motor vehicles in tion with the ( “ey Exhibition 
from Monday, the 2nd September, to Friday, the 6th September 
next. The trials will consist of a daily run of. 90 to 110 miles. The 
event will also include some hill-climbing trials. 


A LINE of cargo steamers, to run between London and 
Dover, has been started by Burnett, Brothers, and Sons, under 
the title of the London and Dover Steamship Company. The 
sa of departure are as follows :—London: Powell's Wharf, 

rmondsey Wall, S.E. Dover: Hammond's Store, Granville 
— The intention is to have two departures each way per 
week, 


An electric ingot-stripping machine is in use at the 
Worcester, Mass , works of the American Steel and Wire Com- 
ov. It bas been constructed by the Wellman-Seaver Engineering 

mpany, of Cleveland, Ohio, and Victoria-street, Westminster, 
and is intended for ——s ingot moulds from steel ingots as 
they come from the melting-house previous to being charged into 
heating furnaces. 


THE new wooden pier at the Ramsden Dock, Barrow, 
which has only mate been completed, at a cost of about 
, was almost totally destroyed by fire on Tuesday. H.M.S. 
Euryalus was lying alongside, and in a short time the teak 
sheathing took fire, and a considerable part of it was burnt. 
Owing to the intense heat, several of her steel plates above the 
sheathing and water-line have been buckled. 


Tue Coal Smoke Abatement Society are about to 
make a series of tests upon domestic grates with the object of 
ascertaining the following facts:—(1) The amount of fuel con- 
sumed when burning under ordinary conditions ; (2) the amount 
of smoke emitted. At present the tests will be limited to open 
sitting-room grates burning either bituminous coal or coke. e 
society invite manufacturers and patentees to submit a grate for 
this purpose. 

A comMITTEE, to be known as the Lightning Research 
Committee, has been organised by the Royal Institute of British 
Architects and the Surveyors’ Institution with the object of 
collecting and tabulating information from all parts of the country 
as to —- resulting to buildings from lightning stroke. In 
pursuance of their inquiry the Committee seek the co-operation of 
competent observers in all parts of the country, with a view to 
obtaining accurate details of the effect of lightning strokes on 
buildings. 

Tue Automobile Club is doing good work in familiar- 
ising County Councillors with the motor car. it week a 
number of these gentlemen from different parts of England and 
Wales were invited to London to gain — experience. The 
members drove their guests on several days to Sheen House, and 
speedily made converts of most of the Councillors, some of whom 
expressed the opinion that if there was any necessity for a change 
in the law it should be in favour of more freedom rather than 
restrictions, 


A Danis# inventor, Captain V. Engelhart, has con- 
structed a novel salvage boat or raft, with which trials took place 
the other day in the Copenhagen roadstead. Oa taking the water 
the vessel has the form of a raft, but is converted without effort to 
a boat, capable of holding ten persons without much submersion, 
It is 20ft. long, but on deck when folded up ~ :cupies only a third 
of the si of an ordinary lifeboat. Its ligistness—the sides being 
made of canvas and cork—renders it capable of being launched ia 
a few minutes, and on reaching the water it expands into a raft, 
when it may be raised up into a boat. 


Tur North-Western, the first of a line of four direct 
cargo steamers between Chicago and London, Liverpool, Manchester, 
Antwerp, and Hamburg, vid the Great Lakes and St. Lawrence, 
arrived in the Mersey on Monday, after an eventful voyage. She 
left Chicago on April 25th, and was expected to accomplish the 

e in 21 days, but she was ice-bound in Like Huron, and sus- 
tained damage to her propeller blade, which necessitated dry 
docking and detention for eight days. E Coming down the St. Liw- 


rence, also, she collided with a ger, the repairs 
causing her farther detention for tendays. The passage across the 
Atlantic averaged ten knots, 
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TO CORRESPONDENTS. 


do not comp!y with these 


All letters intended for insertion in Taw or containing 
“questions, should be f the name and address of the writer, 
not necessarily for ication, but as a proof of good faith. No notice 
whatever can be of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts ; we must, 
“therefore, request correspondents to keep copies. r 


REPLIES. 


L. J.C. 8.—We would suggest that the air vessel should be made 1}in. 


H. J. (Chelsea).—(1) The signals on the railway you mention are worked 
pr pamela (2) We do not quite understand the last part 
of your letter. 


Yor«s.—We do not know of any other course for you than to advertise. 
Possibly if you would tell us in confidence of what nature your patent 
is we might be able to advise you further. 


M. F. (Barnet).—Invaluable experience is always to be gained by 
workshop training, and is therefore advisable. Practical work in a 
drawing-office is absolutely indisp ble. Both should bz got in the 

yard of some good bridgebuilding company. 


A. G, (Hamburg).—Your letter leaves us entirely in the dark as to what 
you have done to your boiler. Many methods have been employed for 
circulating the dead water under Lancashire flues. Gulloway tubes 
have been proved to be effective. The fact that the pressure is practi- 
cally equal in all parts does not interfere with circulation in a boiler 
any more than it does in a kettle. 


DEATH. 


Oa the 5th inst,, at Theydon Bois, Frank Apamson West, aged 
thirty-four, deputy locomotive superintendent of Egyptian Rsilway 
Administration, and second surviving son of Arthur Anderson West, of 
Clyst House, Theydon Bois, in Essex. 
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A MANUFACTURER ON BRITISH TRADE, 


Ir is not often that the chairman of a large commercial 
company takes the opportunity which a meeting of 
shareholders presents to deliver himself on the trade 
and commercial prospects of his country with so much 
directness and energy as did Mr. Arthur Chamberlain at 
Birmingham on Wednesday last. Itis in a large measure 
to be regretted that those who are by the nature of their 
positions better placed to judge of the real conditions and 
needs of our national trade leave the ventilation of 
theories and grievances to men who, equally in the 
nature of the conditions, have not the ample opportunities 
of acquiring exact knowledge which those directly in- 
terested in business possess. There seems to be far too 
common a spirit of /aisser faire amongst our merchants 
and manufacturers. The schoolmaster, the politician, the 
journalist, struggle valiantly with subjects of which their 
knowledge is of necessity acquired at second hand, whilst 
those who are most nearly interested seldom take the 
trouble to make known the experience and knowledge with 
which years of intimate acquaintance with hard facts has 
provided them. 

Mr. Chamberlain spoke with no uncertain voice on 
many subjects connected with the trade of this country, 
but on no point did he lay greater stress than on the 
restrictions which, he contends, hem in and impede the 
manufacturer. This point we merely mention to dismiss. 
For one thing, there is other matter in his address which 
can be more fitly discussed in a technical journal; and 
for another, the issues are too big to be hastily con- 
sidered. In spite, however, of the difficulties with 
whieh, Mr. Chamberlain tells us, the British manufac- 
turer has to contend, he sees no reason to take a 
gloomy view of the condition of our trade. ‘There 
never was,” he said, “a time in the history of the 
country when the manufacturers found employment 
for so many people, nor when they paid on the whole 
such high wages, nor when they made on the whole such 
large profits. As a manufacturer he moved among 
manufacturers, but he could not meet with the manu- 
facturers of whom he read in the newspapers as being 
depressed and unable to meet the competition of the 
world.” We have frequently in these pages given utter- 
ance to similar opinions, and it is with no little satisfac- 
tion that we find ourselves on the side of one who should 
be particularly well able to gauge the height of the 
commercial barometer. We findit pleasant, and we trust 
many of those who read Mr. Chamberlain’s address will 
also find it agreeable, among the gloomy forebodings which 
have been our daily fare for many months past, to have 
this assurance that our country is not utterly decadent 
and degraded,, In this connection it will not be 
out of place to direct attention to an able and interesting 
article which Mr. Carnegie contributes to the current 
number of the Nineteenth Century. We may not 
be wholly in agreement with all that Mr. Car- 
negie says, but when he deprecates the illogical and 
ill-advised comparisons which have been drawn be- 
tween this country and her competitors, we are cor- 
dially with him. It is difficult to imagine anything 
more unfair and unreasonable than to compare a small 
and mature country, already working her natural resources 
to the utmost, with a far larger land, practically in its first 
youth, and with only the mere fringe of its natural supplies 
so far touched. The only comparison approaching fairness 
between twosuch countries is the proportional wealth per 
head, and this, as Mr. Carnegie is at some pains to show, 
leaves Great Britain still well in front of all competitors. 
But on another point than this of the rosy view of our 
trade, Mr. Carnegie and Mr. Chamberlain are in unison. 


‘The home market was the mainstay of every manufac- 
turing industry. Unless they had a large demand for 
their products at home they were not in a position to 
compete successfully with any one abroad.” Thus said 
Mr. Chamberlain, and Mr. Carnegie expresses the same 
opinion, whilst telling us that the reduction of exports is 
not, in itself, to be regarded as a bad sign. 

On the question of education Mr. Chamberlain also 
spoke strongly. He could not help thinking that the 
craze for education would disappoint its votaries. There 
was a tendency in it to spoil good workmen in order to 
make bad managers. For all except a small percentage 
the workshop was the best and cheapest school. Under 
modern conditions few experts and fewer masters were 
required, and they were trying an experiment doomed to 
failure who endeavoured to make all masters. This is a 
view of technical education which has been frequently 
discussed in these columns; it leaves the onus of the 
proof of the value of broadcast technical education with 
those who advocate it. For ourselves we do not think 
that the arguments so far adduced in its favour can be 
considered convincing. Here we must leave an address 
which bristles with contentious points, trusting that it 
may fall into the hands of some of those who see the 
trade of our country through black glasses. 


ANALYSIS BY EXPERTS. 


THE judicial utterance with regard to the evidence 
given by experts in Courts of Law is too well known to 
need repetition, nor need its truthfulness or otherwise 
come up here for discussion, but the status of the expert 
with regard to the analysis of commercial products seems 
to us to have one or two important bearings which are 
apt to be overlooked by the public, and such may fitly 
form a peg on which to hang a few words of remonstrance 
and advice. There are numerous cases arising in daily 
commerce where the aid of the analyst is sought not so 
much for the actual figures which he can furnish but for 
the deduction which may be drawn from them, the object 
of attainment in the majority of cases which we have in 
mind being the imitation of the goods of a trade rival. 
Now there are many instances which could be cited where 
the more painstaking and accurate the analyst has 
been in his work, the greater has been the liability to 
false deductions on the part of him to whom the analysis 
was intended to serve as guide and mentor, and this has 
arisen from the statement of results emphasising the 
existence of bodies which are but accidentally present, 
i.e.,a8 impurities, inthe bulk of the principal components. 

Perhaps it will serve to make our contention clearer if 
we pass from the region of the abstract and take a con- 
crete example, and one, moreover, of an admittedly 
complex type. A manufacturer of rubber packings for 
steam purposes, let us suppose, is anxious to know why 
it is that the material made by an opponent has a better 
name amongst steam users than his own make has, and 
he resolves to have an analysis made in order to see 
where the difference comes in,so as to enable him to 
effect the desired alteration. More likely than not, if our 
packing manufacturer is in but a comparatively small 
way of business, he has not the services of a works 
chemist at command, and he therefore proceeds to 
submit the sample to be tested to Professor So-and-so, 
whose knowledge of the technology of the subject is 
probably infinitesimal rather than plenary. In due 
course a report is obtained setting out to the third place 


of decimals the proportions of such substances present- 


as have not been overlooked. Now, omitting any 
reference to the sins of omission, however important 
their bearing may be, it is often found that such reports 
emphasise quite unimportant matters, and on account of 
this have a tendency to mislead rather than to guide. Let 
us suppose, for instance, that a large proportion of that 
great friend to the rubber manufacturer — we refer to 
carbonate of lime, or whiting, as it is commonly termed— 
is present. This body is never chemically pure, but 
always contains small and varying proportions of oxide 
of iron, alumina, and carbonate of magnesia. Now, the 
analyst in his report is almost compelled, on the score of 
accuracy, to estimate and record these bodies, though 
our present contention is that it would conduce more 
to the ultimate advantage of his client if he ignored 
their separate existence and entered them under the 
head of whiting. The magnesia in whiting may amount 
to three or more per cent.; but it would be following a 
false trail if the manufacturer proceeded to use mag- 
nesia to the amount stated in the analysis if he re- 
mained in ignorance of the fact that by continuing to 
employ the whiting he would now have nearly double 
the proportion present in the sample originally analysed. 
We hope we make our meaning clear with regard to this 
statement of results; what is wanted in such cases as 
these is not so much accurate scientific analysis, 
but rather figures expressive of the nature and amount 
of the materials present with regard to the usual state of 
purity in which tm are employed in the particular trade 
concerned. It may be said that in going thus far the 
analyst is going beyond his legitimate functions, and 
taking upon his own shoulders the burden which his 
client should carry himself; and certainly if manufacturers 
generally had a real scientific acquaintance with the 
composition and properties of all the materials they used 
there would be no need for the analyst to go beyond the 
limitation just refered to. But instead of this desirable 
acquaintance with detail being at all common, the reverse 
is the case, and the analyst, to be of any real assistance 
in the case of manufactures, must combine with his 
scientific knowl .dge that which has been derived from an 
intimate acquaintance with the manufacture concerned ; 
that is to say, h> must be an expert. In the light of the 
fact that almo:t every branch of manufacture -now- 
a-days has some chemist connected with it who 
has made a name for himself as a referee in cases 
of dispute, it would seem to be preaching to the 
conve :ted to that manufacturers should in their 
own interest show discrimination in selecting the 
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analyst who is to assist them. But the recognition of 
the expert is not general, and it is quite the common 
thing to find the professor at a college or the county 
analyst busy with the aid of books investigating a sub- 
stance of which they have possibly never heard before. 
Now, if we may say so, this is not as it should be—a 
remark which could be strengthened did space permit of 
our enlarging upon the details in cases .of fallacious 
analyses. Few, we imagine, will be found to gainsay the 
opinion that the whole range of chemical analysis in its 
relation to manufactured products is much too great a 
study for any one man, be his attainments of the highest 
order, to achieve with success; and it would seem that, 
as is now the rule in many professions, specialisation 
must become more and more the goal to which the 
aspirant for analytical honours should direct his efforts. 
There is already, we are glad to observe, an increasing 
tendency amongst chemists of repute in some particular 
line to refuse work connected with matters on which 
they have no more than text-book knowledge, and to 
advise that it be sent to some one more familiar with the 
subject. This seems very right and proper, and where 
some sort of brotherhood is established among members 
of the craft, with the object of assisting each other on 
special subjects, there will be less time lost, and an 
undoubted gain will accrue to clients. It would be 
Utopian to imagine that the analyst who is prepared to 
analyse and report on anything which offers will ever 
become extinct, but his capacity for evil can be reduced 
to a minimum in proportion to the perspicacity shown 
by manufacturers in the selection of their consultants. 

It is perhaps hardly necessary to say in so many words 
that we hold no brief for the analyst of any class or 
description ; it was a categorical statement in a contem- 
porary, that analytical chemistry was no use in unravelling 
problems in a certain manufacture, that arrested our atten- 
tion and suggested the present remarks. Now, the case 
just referred to was one in which analysts of general 
attainments only had been engaged, to the exclusion of 
the expert who, in the exercise of his intimate knowledge, 
would have certainly reported in such a way that the 
indictment hurled by: the manufacturer at analytical 
chemistry would never have been uttered. The point 
seems to be one of more than casual interest, in view of 
the continual encroachment of foreign imports on trades 
which have hitherto complacently ignored the possibility 
of such competition making itself seriously felt. Thecon- 
centration of mind which the German chemist, no less 
than his brother in other departments of learning, has 
shown in various branches of applied chemistry has been 
taken advantage of to the full by the manufacturers of the 
Fatherland, to their undoubted advantage. At home we 
hear on all sides wailings as to our lack of technical 
education, and the effect which this deficiency is supposed 
to be producing upon our trades; but is it not possible 
that the means of salvation are already at hand, and that 
recourse to them would prove of more immediate value 
to particular trades than subscribing large sums of money 
to institutions purveying in many cases education which 
is anything but really technical? We are, however, 
entrenching somewhat on a wide subject which only 
indirectly concerns the matter we set out to discuss, and 
now conclude with an expression of hope that manu- 
facturers, when calling in the aid of the scientist, will 
take some pains to satisfy themselves as to his com- 
petency; and we trust, further, that they will give due 
recognition to the claims of those who have done original 
work in preference to those who have merely assimilated 
the labours of their predecessors, and whose lack of a real 
grasp of their subject is apt to prove a source of trouble 
to the manufacturer, even if it does notinvolve themselves 
in discredit. 


THE TRADE OUTLOOK. 


MipsumMER Day will soon be here, and the trade of the 
country will quickly be entering upon the business of the third 
quarter of the year. In this situation it is not unnatural to 
inquire what is the outlook, and what are the prospects for trade 
and commerce in the three months that lie befure us. The 
depression which marked the commerce and manufactures 
of the kingdom during the last half of 1900 has « ntinued, 
but signs of its passing away are not wanting, and ci tricts 
may te pointed out in which those evidences have 
strengthened. In the Midlands, for example, the present 
low level of quotations has driven American iron and steel 
from the market, and there is less heard of German and 
Belgian material. Apparently there is also some increase in 
the consumptive demand, and things are more satisfactory 
than they have been all the year, and probably since 
the boom collapsed. With this improvement has come 
some stiffening in the cost of raw materials, and there 
appears to be a scarcity of some brands of pig iron. In 
Lancashire a slightly better tone is the prevailing report in 
the iron and steel markets, and though there is not as yet 
sufficient confidence in the future to bring forward any very 
appreciable increased weight of buying, an improvement in 
the position is noticeable in the steel trade. In Cleveland, 
though there is a lull in demand for pigs, makers’ prices 
remain steady, and the steel makers have again raised their 
price of plates. In the west of Scotland the warrant market 
is neglected; but makers are disposing of their output, and 
stocks are kept from accumulating, while the market reports 
from America and the better feeling on the Continent have 
quickened demand for manufactured iron and steel. 


E1cHT Hours FOR MINERS.—Asa result of Wednesday’s pro- 
ceedings in the House of Commons the Mines (Eight Hours) Bill 
is killed so far as this session is concerned. It will be the fourth 
order next Wednesday—the last private members’ day. Some of 
the opponents of the Bill—particularly those who represent North- 
country constituencies—are rather sorry that the time was spent 
on Wednesday in such a way as to block the amendment which 
would have made the Bill operative only ir those counties which 
decided to adopt the Act. Their belief is that if miners were 
called on to vote on the question before they were subjected, in 
their respective districts, to the restrictions sought to be imposed, 
it would be found that in no case would a majority of two-thirds 
poll in favour of an eight hours day from bank to bank, 


THE INCORPORATED GAS INSTITUTE. 


ANNUAL MEETING, 

Tue thirty-eighth annual general meeting of the Incor- 
porated Gas Institute opened on Tuesday, the 11th inst., 
at the Royal United Service Institution in Whitehall, and 
concludes to-day (Friday) with an excursion by steamer 
to Herne Bay. 

The president for the year is Mr. T. Ormiston Paterson, 
M. Inst. C.E., of Birkenhead. He delivered an interest- 
ing inaugural address on Tuesday morning. At the 
outset he recalled to the minds of his hearers some 
pertinent facts from the early history of gas lighting. 
About the year 1813, when the Chartered Company, 
which is now known as the Gas Light and Coke Com- 
pany, was struggling to introduce gas lighting in London, 
the academic scientists, represented by several Fellows of 
the Royal Society, did their best to cripple the company’s 
efforts, and to prejudice the public and Parliament against 
the new illuminant. These wiseacres, strong in the 
conviction that the Government then, as_ ever 
since, would regard Fellows of that Society as 
infallible advisers on all questions relating to the gas 
industry, even dared to recommend that the com- 
pany should be compelled to use no gasholders capable 
of holding more than 6000 cubic feet, and to erect all 
holders within strong buildings. And it took the 
company some time to liberate itself from this and similar 
irksome restrictions. Mr. Paterson might well have 
supplemented his remarks in this connection with a 
comment to the effect that the implicit confidence 
which Government departments repose in a Fellow 
of the Royal Society — be he astronomer, geologist, 
or what not—as an authority on gas manufacture, 
continues to the present day to be a source of great 
injustice to gas undertakings. Scientific knowledge is 
invaluable in the gas industry, provided it is apposite 
and comprehensive. Unfortunately, the dicta on 
industrial matters of the Royal Society type of scientist 
seldom bear the criticism of well-trained technical men. 

Mr. Paterson proceeded to refer to the great increase 
in the consumption of gas during the hours of daylight, 
which has been brought about by the extended use of 
gas stoves and motors. The total amount of gas 
consumed in Birkenhead in 1900 was almost exactly 
double the amount consumed there in 1883, but the 
daylight consumption during the summer six months 
had quintupled itself between those two years. In the 
next place, Mr. Paterson made some remarks on the 
relation of the calorific value of gas to its illuminative 
value, and some of these remarks call for comment. At 
Birkenhead gas of 20} candle-power, obtained from coal 
and cannel, is supplied. Its calorific power is about 
650 B.T.U. net per cubic foot. If the use of cannel were 
abandoned, the coal gas would have an illuminatin 
power of about 16 candles, or about 22 per cent. less, a 
a calorific power of about 555 B.T.U. net, or about 14°6 
per cent. less. The coal gas of 16 candle-power costs 
about 11d. per 1000 cubic feet in the holders; the 20} 
candle-power gas about 1s. 2$d. Hence, according to 
Mr. Paterson, there is obtained per penny per 1000 cubic 
feet, 50°5 B.T.U. net with the lower quality gas, against 
44°8 B.T.U. net with the enriched gas. But it is eae 
wrong to take the holder cost of gas in a comparison of 
this nature, for it is by the selling price that the value of 
the product must be appraised. The cost of distribution, 
&c., will be the same in both cases, and will make the 
selling price, say, 1s. 11d. in the one case, and 2s. 23d. in 
the other case. Then there will be given to the con- 
sumer, for each penny per 1000 cubic feet which he pays, 
24:1 B.T.U. net if the 16 candle-power gas is supplied, 
and 24°5 B.T.U. net if the 20} candle-power gas 
is supplied. Hence it is to his advantage to 
have the 20}. candle- power gas rather than 
the unenriched coal gas, even if he uses it only 
for heating purposes, if the difference in the cost 
of the two qualities of gas is as stated. And after all, 
in the long run, it is the relative advantages to the con- 
sumer at the prices which he will be called upon to pay 
which will determine whether a rich or poor quality of 
gas is the proper supply in any district. 

Mr. Paterson quoted some inconsistent statements 
from different authorities with reference to the influence 
of variations in the calorific power of gas on the light 
obtained from incandescent burners. He did not allude 
to the effect of differences in the temperature of the 
non-luminous flame produced from the gas, though the 
flame temperature is really the determining factor in the 
duty obtainable by incandescent lighting, and is by no 
means a function of the calorific power of the gas. He 
then referred to fuel-gas schemes, and the technical 
training of those destined to become gas engineers. In 
conclusion he expressed a hope that the amalgamation of 
the Gas Institute with the Institution of Gas Engineers 
might shortly be accomplished, and a report on this 
matter by the Council of the Institute was next read by 
the Secretary and discussed 

This report showed that favourable progress had been 
made since we last had occasion to comment on the pro- 
posed amalgamation, when it was under discussion at 
this year’s meeting of the Institution of Gas Engineers. 
In the report on that meeting in Tue Enatneer for 
May 10th last—page 470—it was said that the Gas 
Institute had raised afresh other obstacles to amalgama- 
tion besides the crucial one of the retention of such of its 
members as are manufacturers of gasworks plant, &c., in 
the amalgamated association. We are glad to note that 
the Gas Institute has given way on all the points at 
issue except the question of ‘the retention of the manu 
facturers of plant, &c. The meeting of the Institute on 
Tuesday, after prolonged discussion, confirmed the steps 
taken by its Council, and instructed it to proceed with 
the negotiations for amalgamation on the basis of the 
inclusion of all classes of existing members of either body 
in the joint association. The resolution in which this 
instruction was embodied was very badly drafted, and we 
doubt if the majority of those who voted for it knew 


whether they were committing the Institute to a policy 
of retaining all existing members, or of sacrificing 4 
number of them. We hope the Council will not take the 
latter view of the instruction, for it is but a matter of 
common justice to a large section of the existing 
membership of the Institute that all present members 
should be eligible for membership of the joint associa. 
tion. The Institution of Gas Engineers cannot reason. 
ably ask the Institute to give up a number of its 
members, whose only fault is that they happen to be 
manufacturers of gasworks plant, X&e., instead of 
managers of gasworks or consulting engineers, howeyey 
desirable it may be, to exclude from membership further 
representatives of the manufacturing or trading class, 
(To be continued.) 


LABOUR TROUBLES. 


Tue Northumberland miners, by an overwhelming ma. 
jority, have rejected the proposal that Messrs. Burt and Fen. 
wick should urge the House of Commons to inquire into the 
desirability, or otherwise, of an eight-hours’ working day for 
Northumberland and Durham. The Northumberland miners 
are strongly opposed to legislative interference, and haye 
a strong to visit London and use its 
influence against the third reading of the Fight Hours Bill, 

Three thousand colliers of the Bristol coalfields threaten a 
strike. On Saturday notices were posted at the various pits 
in the Bristol district notifying that existing contracts would 
end on June 15th. Ten collieries are interested, and fully 
3000 miners. The cause is a demand by coalowners for a 
rebate on wages of 10 per cent. for the next six months, 
The owners assign the higher percentage paid by them to 
that of neighbouring coalfields, and depreciation in small coal 
values. 

The Blaenavon Collieries stoppage, which is now assuming 
grave proportions, was brought under the notice of the 
South Wales Federation at their last meeting. In connec- 
tion with this, after the discussion of the matter and the 
audience by the council of a deputation of the Blaenavon 
men, Mr. Thomas Richards, the secretary, supplied the 
following official report :—‘‘ We have hitherto regarded the 
stoppage of the Blaenavon Collieries as of a permanent 
character—or, at any rate, likely to last for some consider. 
able time. It is nowevident to the council that this stoppage 
is simply intended not only to bring pressure to bear upon 
the ironworkers who have been on strike for some time, but 
also to secure a large reduction in the wages of the workmen 
generally. While we considered the stoppage likely to last 
we had no objection to the enginemen and stokers, and other 
members of the Federation necessary to keep the collieries 
in repair, continuing work ; but we now find that in doing 
so we are simply helping the company to fight the workmen. 
The whole of the members of the Federation, in whatever 
capacity employed, are therefore instructed to cease work 
after giving legal notice.” sis 

The anthracite firemen at their monthly meeting have 
decided that unless something satisfactory is heard from their 
employers, the majority of the Brynamman men will leave 
work, and the others as soon as their notices expire. 

At the Morriston Spelter Works a dozen men have caused 
the stoppage of a great portion of the works by refusing to 
work on Saturday at furnace No. 9 without certain assist- 
ance which they demand. They have been paid off. _ < 

The London and North-Western Railway dispute reached 
an important stage on Friday. About a fortnight ago the 
Executive Committee of the Amalgamated Society of Railway 
Servants decided to consult counsel as to whether the dis- 
missed men had any remedy at law. It was decided that as 
proper notice was given there was no remedy. It is now 
suggested that the only course open for the Society, if it is 
desired to pursue the subject, is to order a strike. Mr. 
Bell, M.P., informs a Press agency that future action will be 
discussed, but he should advise grave consideration before 
deciding upon a strike. The principle at stake, he added, is 
a vital one, but the remedy might be worse than the disease. 
He was inclined to advise the Society to compensate the men. 
As a result of the dispute, he said, co-operative societies 
hitherto giving the company £100,000 a year had distributed 
their traffic among other companies. 

The Rhymney house colliers have been instructed by the 
South Wales Miners’ Federation to give notice to terminate 
contracts, in consequence of a long-standing dispute. 

At Blaina, Messrs. Stone’s pit, a strike began on Tuesday in 
consequence of a dispute of some duration. A committee 
was appointed by the Federation to investigate and report to 
council, 

The colliers at Cae Duke, Loughor, worked out their 
notices on Saturday. Cause of stoppage a dispute concerning 
a reduction of 15 per cent. 

The Penrhyn quarries were thrown open this week. It is 
estimated that fully one thousand men have signed on, but it 
is not certain that all will resume the same day. Sixty 
police-constables have been drafted into Bethesda for fear of 
disturbances, and appeals were made in all the chapels on 
Sunday evening to preserve peace, 

The Raglan Colliery dispute has now been arranged by 
arbitration by direction of the Sliding Scale Committee. 
The men, who were locked out for some weeks, claimed 
2s. 6d. plus percentage. The award has fixed the wages at 
1s. 53d. per ton, with the percentage as given by the scale. 

The strike of charge wheelers at the Upper Forest Works, 
Swansea, which resulted in the stoppage of the whole of this 
great industry, was fortunately of short duration, and by 
Wednesday all was again in full drive. 

The Aberdare timbermen, by their constant refusal to join 
the South Wales Federation, are causing anxiety in the 
district. Subject to the sanction of the executive of the 
Federation, the Bwllfa colliers are expected to give notice 
and bring about a decision one way or the other, the manage- 
ment there being authorised to try and get rid of the non- 
unionists. 

At Llanbradach Colliery, No. 1 house coal pit, notices 
affecting 400 men have been issued, but the pit will continue 
working on a day-by-day arrangement. 

At Swansea considerable satisfaction has been given by the 
announcement that the tin-plate arrangements of wages, 
which was to end with June, will be continued for another 
three months, and that a Commission will proceed to America 
to look into the condition of labour there, wages, &c. 

The Penrhyn quarrymen, to the number of 700, resumed 
work on Tuesday, and at the close of the day’s work were 
presented by Lord Penrhyn with a sovereign each; 10 per 
cent. advance is also promised. 
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NEW ERECTING 


SANDON ENGINE WORKS. 


SHOP, 


twelve engines of 1500 horse-power, at 100 revolutions per 
minute, are, among other large plant, going through the 


Execrnic lightiog and traction have latterly called forth a | shops. 
In 1899 the company was enlarged and shares were issued | proper, but there are three machines worthy of mention. 


special effort in this country for the production of suitable 
engines for driving the dynamos. 


because there was danger of the Americans—in consequence | on about four acres of land, including yards, &c.—naturally 
of false reports as to strengths of parts in the engines made | had to be enlarged, and this enlargement has been carried out 


in this 


fact, though a number of American engines are at work, 


some of the engineers who have charge of them wish them | 


back in America. We venture to think that, having regard 


to past experience, the tendency will be to buy British | 


engines, to the exclusion of American or foreign plant. That 


Planing Machine | 


ping in and taking the trade. As a/| in parts from time to time. It is of the latest and largest | motor. 
The 


extension that we 00 to direct our attention. 


annexed plan shows the works as they now exist, and the pre- 
sent extension, which has just been completed and put into 
regular work, is shown by the thicker outline. It consists of 
a new erecting shop, a new boiler-house, and complete 


t 
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SANDON ENGINE WORKS 


varying from 350 to 1500 horse-power, in addition to a con- 
denser. The amount of machinery in the new shop is not 


| large, it being the intention to use it mainly for erecting 


The effort was needed | to the public. As business increased the works—which stand | One is a large horizontal planer by Sellers, of Philadelphia, 


which is capable of taking work up to 11ft. wide by 11ft. high 
and 26ft. long. It is provided with a Lundell 30 horse-power 
Near by is a smaller planer made by Butler, of 
Halifax. It can take work up to 6ft. 6in. wide and 6ft. 6in. 
high by 18ft. long, and is driven by a Hodgson-Wright motor 
of 15 horse-power. The contrast between these two machines 


|is very marked. The American machine has an extremely 
| light superstructure, being lighter than that of the smaller 
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this view is shared by manufacturers is borne ample testi- 
mony to by the fact that so many of them are extending 
their works. It is no uncommon thing, for example, to hear 


such phrases as ‘‘ We are booked up for two years,” or “ We | 
can’t turn the work out quickly enough.” A company which | 
has recently been adding largely to its works is that of | 
Browett, Lindley, and Co., Limited, of Patricroft. The | 


present works were commenced in 1890 by a private company 
of the same name, the founders of the business having pre- 


viously carried it on, from 1878 to that date, in Salford. 
The work turned out at first consisted for the most part of 


| 
| 


comparatively small engines. Gradually these increased in | 
size and power, being mainly for electric lighting and traction 


Purposes, and engines of 1800 horsepower have been manu- | 


ctured. At the present momerft, in fact, no less than 


PLAN OF WORKS. 


arrangements for making exact tests of any engines and of 
any electrical plant which may be required to be coupled to 
or to work in conjunction with the engines made in these 
works. As will be seen from the plan and view, the new shop 
is a large building, being 382ft. long—including the test plate 
—and 46ft. wide. It is served by two three-motor 20-ton 
electric overhead travelling cranes made by Royce, of Man- 
chester. These have a travelling speed of 150ft. per minute 
and a traversing speed of 90ft. The height from floor level 
to the underside of the lowest part of the crane girders is 
25ft. 6in., so that any engine up to just less than this height 
can be dealt with. It will therefore be seen that with its 
new shop the company has head room enough to construct 
vertical engines of high power. At the time of our visit there 
were no less than four sets of engines under test, of powers 


machine, though intended for heavier work. Both machines 
are, however, excellent tools, doing good work. The Sellers 
machine, on the occasion of one of our visits, was planing on 
two sides at once an engine bed-plate measuring 10ft. 10in. 
wide by 3ft. 6in. high and 19ft. 6in. long, and weighing 22 
tons. The only other machine to which we shall draw atten- 
tion is a tool by means of which all the bearings of a long 
engine bed-plate can be bored out at one setting. A long 
boring bar is carried on a girder framework on which the 
bed-plate can be fixed. It is driven by belt by a 3 horse- 
power Lancashire Dynamo and Motor Company’s motor, 
running at from 400 to 800 revolutions per minute, and can 
take bed-plates up to about 20ft. long. 3 
At one end of the shop are the testing bed-plates, covering 
an area of 2944 square feet. Here are fixed, on heavy con- 
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crete beds, cast iron plates with channels for the holding- 
down bolts of the engines and dynamos to be tested, and 
— possible appliance for carrying out tests have been 
fixed. Around the walls, and arranged so as to be within 
easy reach of any engines on the test plates, are carried steam 
and exhaust pipes, the former Tin. in diameter and the latter 
10in., with numerous stop and reducing valves, tc. Under- 
neath the floor in convenient directions run trenches between 
the concrete beds, and in these are carried the electric mains 
running to the electrical testing room. These mains are 
provided with four terminal boards carried in cast iron 
water-tight boxes, so as to be unhurt by any water or oil 
which may fall upon them. There are four mains, two of 
which are for high tension and two for low tension, and they 
can be used either independently or, if necessary, in parallel. 
They were made by W. T. Glover and Co., Limited, and are 
concentric, paper-insulated, lead-covered, armoured and jute- 
covered. Two of the mains are composed of 37-12’s and two 
of 37-14’s. 

Steam is obtained from two Climax boilers placed in a 
boiler-house adjoining the test-plate end of the erecting shop. 
These boilers are, we are informed, capable of providing 
sufficient steam, at 200 1b. pressure, for 1000 horse-power. 
They are provided with riveted sheet iron chimneys. It is 
intended shortly to fix a superheater for the steam, by which 
in is intended to obtain 300 deg. Fah. superheat. This, 
however, was not in place at the time of our visit. The 
boilers are supplied with water by means of two Weir feed 
pumps, capable of feeding the boilers with water sufficient 
for 1500 indicated horse-power per hour. The lighting of 
the shop is by means of are lamps carr‘-d in brackets on the 
walls at a height of 18ft. Gin. to the arc. They are provided 
with lowering gear, the lamps having concentric plug con- 
nections at their tops, by means of which they can be lowered 
for trimming without bringing the wires along with them, 
and then raised into position, and by doing so connected to 
the mains. The wires for these are also carried in metal 
tubes. The lamps are made by Koerting and Mathieson, 
and are of ten ampéres. They are arranged in such a way 
that the breakdown of one particular circuit would not put 
any one part of the shop in darkness, and are, moreover, 
‘staggered ” on the two walls, so that the lighting may be 
more even. As a fact, the illumination is wonderfully good. 
In daylight, too, the shop is excellently lighted through a 
partially glazed roof and side windows. Around the walls 
near the floor are fixed three sets of electric mains carried in 
tubing, and provided at frequent intervals with plug boards. 
These are intended for such purposes as supplying current to 
electric portable drilling machines which are extensively used 
in these shops, and which deal with drills up to 2}in. dia- 
meter. The cross sections of the mains are 37-12’s, 37-13’s, 
and 37-14’s. As a continuation of the erecting shop building 
there is another building used as a store, and divided into 
two compartments, each 75ft. by 25ft. 

The testing arrrangements are extensive. The Company 
up to the installation of this new plant had been forced, 
through lack of the proper appliances, to forego accurate 
tests, and these are being more and more insisted upon by 
engineers for guarantee purposes. The exhaust pipes 
already mentioned can discharge either into the atmosphere 
or into a surface condenser of 3000 square feet surface manu- 
factured by the company. This is situated in a room 
between the boiler-house and the testing plates. The air 
pump is of the Edwards type made by Browett, Lindley, and 
Co., its size being 24in. diameter and 10in. stroke. It is 
driven by a single-cylinder, 8in. by 8in., open-type Browett- 
Lindley engine, and runs at 150 to 200 revolutions a minute. 
The circulating pump is of the centrifugal type, and of 
Drysdale’s make. It is direct-driven by a small Browett- 
Lindley engine. Hitherto the company has been unable to 
run condensing, owing to having no water supply. This 
difficulty has now been surmounted, for a cooling pond or 
lodge has been constructed on the site. The land has springs 
on it, and with the addition of surface water there is no 
difficulty in keeping the lodge full of water. The cooling 
pond is slightly irregular in form, the sides being 132ft., 
103ft., 116ft., and 100ft., and it is 9ft. deep, the sides being 
sloping and bricked. A sump has been built on one side, and 
is provided with a sluice valve for isolating it from the main 
body of the water. Into the sump dips a suction pipe, which 
is 10in. diameter, and which is led to the circulating pump. 
The total lift is about 10in. The return pipe is also led back 
to the cooling pond. The company estimates that it will be 
able to test a 1000 horse-power engine for steam consumption 
during a period of six hours, using the water in this lodge for 
circulating through the surface condenser. The condensed 
water is delivered by the air pump into a galvanised iron 
tank of 60 cubic feet capacity, which in its turn delivers 
through a valve into a smaller tank of 33 cubic feet capacity, 
which is carried on a weighbridge. The largersize of the first- 
mentioned tank will permit of the operations being con- 
tinuous, for time will be given for the smaller tank to be 
emptied without the larger tank overflowing. The arrange- 
—- are such that great accuracy of measurement will be 
possible. 

The facilities for measuring and absorbing the electrical 
energy produced are also very complete, though wonderfully 
simple. Means are provided whereby either an alternating 
or a direct current can be dealt with; indeed, if necessary, 
machines of both kinds can be tested at one and the same 
time. The four mains already mentioned are led up to the 
testing-room, which is some 14ft. 6in. above the test plates. 
Here they can be connected to either side of a switchboard, 
which is divided into two portions, one for low or reasonably 
low voltage, the other for high potentials. The high-tension 
side is provided with two double-pole water-break switches, 
Kelvin watt indicators, Kelvin volt meters, and the necessary 
fuses, field resistance switches, &c. This board is capable of 
being used for alternating currents. The low-tension board 
is fitted with four section switches, which can either be 
used singly or all together by a simple movable link. On 
this board there are also the main low-tension switches and 
fuses, a Weston shunt ammeter, a Kelvin multicellular, and a 
Weston ordinary volt meter. In connection with the main 
switchboard there are two mercury resistance switches, to 
which the resistances are connected in such a manner that 
they can be connected in series or parallel, according to the 
placing of copper connecting pieces in the mercury cups 
and troughs. Two forms of resistances are employed. 
First, there are a number of frames fitted with spirals 
of platinoid wire. These are fixed in an asbestos- 
lined chamber isolated in this manner from the rest 
of the testing room. This chamber has a current of air con- 
tinually blown through it by means of a motor-driven fan. 
The resistance contained in this chamber is capable. of 
absorbing 600 electrical horse-power. The other form of re- 
sistance consists of three large water tanks supported from the 


outer walls of the building at the testing room level. These 
were not actually in place at the times of our visits, but was 
in course of erecting. We understand that there are to be 
arrangements by means of which the distance between the lead 
electrodes which it is intended to use, can be regulated from 
the testing room. It is estimated that these water tanks, 
which are each 4ft. by 4ft. by 6ft., will, it is estimated, absorb 
some 1000 to 1500 electrical horse-power. The whole of the 
electrical and condensing testing arrangements give evidence 
of having been carefully thought out and arranged, and will 
give facilities for the carrying out of accurate tests. Stand- 
ard instruments have been purchased, by means of which 
the accuracy of the instruments in every-day use can be 
checked. We give a plan of the electrical testing department. 

A few words about the older position of the works will not, 
perhaps, be without interest, more especially as some radical 
alterations have recently been made. For example, the three 
rows of main shafting, originally belt-driven from a horizontal 
Corliss engine built by the firm, have all been remounted with 
roller bearings, and are now separately driven by motors. The 
motors, which are of the Lundell type, and of 30 horse-power 
each, are mounted some distance from the floor level, and are 
connected to the shafting by Hans Renold’s chain. The 
motors run at 550 and the shafting at 120 revolutions per 
minute. The motors are provided with Cutler Hammer 
Starters. We are informed that the company has found 
great advantage in using roller bearings for the shafting. 
There are two electrically-driven cranes in the older portion 
of the shops. Both of these are of 10 tons capacity. One, a 
new crane, is of Royce’s make, and is supplied with three 
motors; the other has been fitted by Browett, Lindley, 
and Co., with one Holmes motor, having been converted 
from rope driving. A number of new tools have recently 
been installed. Many of these are separately driven by 
motors of their own. Among the new tools may be men- 
tioned a Smith and Coventry vertical boring mill, a Newark 
boring machine, a Niles boring machine fitted with a 
3 horse-power motor, made by the Lancashire Dynamo and 
Motor Company; a Davis and Egan driller, a Sellers double 
driller with Westinghouse motors, and a large slotting 
machine by Butler and Co., of Halifax ; and a large number 
of smaller tools. The power forlighting the premises and for 
driving the various motors is at present obtained from three 
engines driving four dynamos. The voltage employed is 
110. The main switchboard is in the testing room already 
described, and from there all the circuits, both for the offices 
and works, are controlled. Generally speaking the offices are 
lit with incandescent, and the works with arc lamps, though 
there are a certain number of incandescent lamps in the 
shops. The total number of men now employed is about 
400, and the company buys all its own castings, both iron 
and brass, and all heavy forgings, or this number would have 
to be largely increased. 

Since the date of our visit we learn from the company that 
it has decided entirely to reorganise its tool department, and 
to install a complete set of machine tools as follows :—An 8in. 
lathe specially designed for tool-room work, a universal 
milling machine, a small milling machine, a universal grind- 
ing machine, and a drilling machine. Moreover, an entirely 
new system of storing the various jigs and tools, and a new 
method of issuing the tools to the men, by which a systematic 
check is kept of the tools in use, has been established. The 
tool-room will take the place of the pattern shop shown next 
the boiler house, and a floor space of 60ft. by 24ft. has been 
allotted to it. A new pattern-shop is being built as an ex- 
tension of the offices. It will be 7Oft. long and 36ft. wide, 
and will have storage above it for smaller patterns. This 
decision of the company is wise, and will doubtless increase 
the general efficiency of the works. 


ARMOUR-PLATE MANUFACTURE IN GERMANY. 


THE question as to the manufacture of armour plates has 
again been raised in Germany, in consequence of the circula- 
tion of reports relating to the intentions of the Government 
in regard to the matter. It may be remembered that a few 
months ago, when considering the navy estimates for the 
current financial year, a resolution was adopted p | the 
Reichstag expressing the opinion that the Government should 
establish State works for the production of armour plates, 
with the object of economising the national expenditure on 
this item of construction in connection with the large scheme 
for increasing the German navy. It is now reported by some 
of the German papers that the Government does not propose 
to erect such works, and, it is added, that armour plates can 
at present be obtained from Messrs. Krupp—who, with the 
Dillingen. Works of the late Baron von Stumm, have a 
monopoly of this trade in that country—at cheaper prices, 
seeing that the adoption of the navy extension pro- 
gramme has enabled the Government to conclude con- 
tracts on a large scale, whereas in former years it was 
only possible to buy in detail, that is, in small quan- 
tities. The statements made to this effect have apparently 
aroused the ire of the Cologne Volkszeitung, which points 
out that the latest naval scheme was adopted over a year ago, 
and that there are no essential alterations in the require- 
ments in the matter of armour plates for 1901 and subse- 
quent years in comparison with 1898, 1899, and 1900. The 
assertion that it is now possible for the Government to enter 
into large contracts is characterised as quite incorrect, as 
everything is subject to annual sanction through the Budget. 
It is, however, obvious from the reports that the authorities 
of the Admiralty do not intend to give effect to the resolution 
of the Reichstag in favour of the establishment of a Govern- 
ment armour-plate manufactory, the reason adduced being 
that no reduction in the price would be obtained by pro- 
duction under State auspices. The Cologne paper submits 
that this is an extremely naive explanation, as the persons in 
authority should know full well that the cost to the manu- 
facturers of armour plates hitherto sold at £116 per ton only 
amounts to from £48 to £50, and that even if a reduction has 
now been made to £96 per ton the makers still receive a 
profit of 100 percent. Do the naval authorities, the paper con- 
tinues, really believe that they would under all cireumstances 
be compelled to produce armour plates in Government works 
at a price 100 per cent. higher than the cost incurred by the 
present makers? In this connection it may be mentioned 
that some time ago a Rhenish syndicate expressed its readi- 
ness to commence the delivery in 1903 of nickel steel armour 
plates of the same quality as those now used at the rate of 
£77 10s. per ton, or £38 10s. per ton less than the price 
hitherto paid, provided that the Government would under- 
take to give it a fair share of the orders for armour plates. 
This offer appears to have come to the knowledge of the present 
contra¢tors, who have agreed to reduce the price to £96 on the 


assurance that the Government would obtain all its supplies 
from them until the year 1907. As far as purchases jp 
detail are concerned, the Cologne organ mentions that duri 
the years 1898, 1899, and 1900, the deliveries of armour plate 
to the Admiralty amounted to from 16,000 tons to 18,000 tons 
at a price of about £1,850,006 to £2,050,000, leaving a profit 
to the manufacturers ranging from £1,000,000 to £1,150,000, 
It is, of course, highly questionable whether the profits 
amount to anything like the extent cited by the Cologne 
paper in the case of a specialised industry such as that of 
manufacturing armour plates, where a large capital ex. 
penditure is required for the purpose of equipment with 
complete modern machinery, the value of which has to be 
written down considerably every year, in view of prospective 
improvements in the manufacture which may possibly cause 
plant that is up-to-date at the present time to become antiquated 
in from five to ten years. At thesame time, the fact is interest. 
ing that a Rhenish syndicate has expressed its readiness to 
supply armour plates at £77 10s. per ton by the year 1903, 
although no Government would be disposed to commit itself 
to delay in delivery by awaiting the pleasure of a new under. 
taking to start an industry of which it has bad no previous 
experience. The name of the Rhenish syndicate does not 
appear to have been disclosed, but a Hoerde correspondent 
now states that the well-known Hoerde Verein has announced 
that it is prepared to supply large quantities of nickel steel 
armour plates. Whether these two are identical is a matter 
for conjecture, but there is no doubt that the manufacture of 
armour plates is engaging a larger share of attention in 
Germany at the present time. 


DOCKYARD NOTES. 


AN order has beén issued for electric hoists to be fitted to 
all battleships and cruisers of the British Navy that carry 
guns in casemates. 


Tue destroyer Daring, on board of which Monday night's 
fatal explosion pees is the oldest destroyer in the British 
or any other navy. The Havock and Hornet were, it is true, 
about before her, but both these ships have been reconstructed 
recently, and so are relatively new craft. The Daring was 
the pioneer Thornycroft type of destroyer. She is smaller 
than any other destroyer in the Navy, and one of the very few 
boats fitted with a bow tube. As far as present information 
goes one or more tubes appear to have given away at the 
lower drum ; of the cause it is, of course, impossible to speak 
at present. 


Tue Cressy, which should have left for China last Sunday, 
is detained at Portsmouth fora long while owing to a steering 
gear accident. So far as we can ascertain, the real damage 
is a broken rudder. How it was caused has not been stated, 


SomE while ago the Swiftsure, Neptune, and Iron Duke 
were removed from the effective list. They still, however, 
wy a their usual positions in Portsmouth Dockyard, and 
still have people employed on board them. For all practical 
es their use or otherwise to the Navy is just as it was 

fore the famous order. Possibly, “‘ my Lords” are relent- 
ing. It is, by the way, curious to note just now that the 
Europa, first-class cruiser, is laid up in Portsmouth Dock- 
yard along with the Sultan, Hercules, Iris, Inflexible, and 
other bygone monsters. 


WE note on page 41 of the new Naval Annual that Lord 
Brassey advocates a re-arming and re-construction of the 
Admiral class identical with one proposed in this column a 
year or so ago, which afterwards went the round of the 
foreign naval papers as a fait accompli. We are pleased at 
the compliment, and hope it may be productive. J.ord 
Brassey might, however, with advantage have turned his eyes 
to a later class, which are equally getting “left.” We refer 
to the Royal Sovereigns. The Hood, of this class, may almost 
be reckoned a first-c ship still, but the others are very 
distinctly second. The six upper deck guns, mounted as they 
are, are practically useless for modern warfare ; that is to 
say, one shell would probably wipe out the lot. The big guns 
are badly mounted, and if they could be replaced by 12in., or 
even 9°2’s, properly protected, the ships would be improved. 
Still, the upper deck quick-firers are in worse plight. It 
should, we think, be possible to replace them by a single 
turret on each side carrying a pair of 6in. pieces—the Essex 
turrets, forexample, without the absurd trays. The hoists 
now serving the amidship guns would, with an electric motor, 
serve the new turrets. There is no doubt whatever that in 
action a pair of guns in a turret would do infinitely more 
execution in the long run than the present three on the upper 
deck broadside. As the double turret idea is now ‘‘ off” for the 
Essex class, and those only are being mounted which happen 
to be made or making, the Resolution or Repulse might very 
well be experimentally fitted at no great cost. It may be 
observed that the Russian Poltavaclass, though a few thousand 
tons lighter than the Royal Sovereigns, carry four turrets on 
the upper deck, each with a pair of 6in. quick-firers. Both 
ships have an equal weight ot armour; and, we fancy, the 
Russian 12in. gun weighs very little less than the 13-5in, 
piece of the Royal Sovereign. 


Some time ago THE KNGINEER prophesied that casemates 
would be an exploded idea for new British battleships. 
We hear that the new 18,000-ton ships will have continuous 
batteries, like the Mikasa, Benedetto Brin, all modern 
American ships, and all save the latest French battleships. 
Bearing in mind the progress of explosives, we cannot but 
think that the Admiralty are wise in returning to the old 
broadside ironclad idea, modified, despite the “ pull” given 
to big guns by the system. 


U Armée et Marine this week is full of ‘‘ The Conquest of the 
Air.” If the space devoted to a navigable balloon is any 
criterion, the sous marins are going to have a serious rival 
for the affections of our neighbours across the Channel. 
However, from some of the diagrams, it is abundantly clear 
that considerable progress is being made “across the way.” 


Le Yacht for this week devotes itself to comparing the 
submergible Narval with the American Holland, and pro- 
duces a good deal of evidence to prove that it is a case of the 
Narval first and the other nowhere. The article is good, and 
may well be studied by those interested in latter-day develop- 
ments of an idea that dates from the days of Good Queen 
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LETTERS TO THE EDITOR. 


THE FOUCAULT PENDULUM, 


Sin, -When chancing recently to mention Foucault's pendulum 
1 ‘was told that one was to be seen in the South Kensington 
Museum, and on watching its movements I find that it gives 
practical evidence in confirmation of arguments | applied to it in a 
aie which I gave in Willis’s Rooms on the 20th Dacember, 1877. 
| then claimed that the apparent revolution of the pendulum’s line 
of vibration against the earth’s rotation showed Hadley’s theor 
of the trade winds to be merely a stepping-stone from Hadley's 
theory to that of the new theory of wis mertur, according to which 
the air is affected by the earth’s rotation, not only when moving 
along @ meridian, but in whatever direction moving, or even in the 
absence of any other cause of disturbance ; but I did not until now 
know of some details which I find to be practically he og in the 
motion of the Kensington pendulum, and which have never 
hitherto been noticed, and therefore are not explained in any 
yublished work, I therefore do not hesitate to attempt to draw 
attention to those details, and an explanation of them as showing 
the desirability of having similar experiments made at or near the 
eyuator. The phenomena are due to real motions of revolution of 
the pendulum over the table below it caused by the earth’s 
rotation, and are not, like the main revolution of the plane of 
vibration, merely apparent motion due tothespectator being moved 
with the earth’s rotation. 

I tind that the dragging action of the point of suspension alluded 
to in my above-mentioned lecture is made evident in the move- 
ments of the pendulum throughout its vibrations. 

In the motion of the earth’s rotation the velocity with which the 
yendulum’s point of suspension is moved is greater than that with 
which the table below it is moved: and the first effect of the 
dragging action is to make the ball revolve round the centre of the 
table in the same direction as the line of vibration revolves, both 
motions being in the opposite direction to that of the earth’s 
rotation. 

In from a quarter t» half an hour the ball catches up with the 
eastward velocity of the point of suspension and the revolving 
motion ceases, so that the pendulum then vibrates for some time 
in straight lines passing over the centre of the table. But as, 
when the velocity of the ball has become equal to that of the point 
of susponsion, the dragging action still continues, the ball is again 
revolved round the centre of the table, but in the same direction 
as that of the earth’s rotation, which is in the opposite direction 
to that of the appirent revolution of the line oF vibration ; and 
that revolution with the earth’s rotation lasts as long as the vibra- 
tions of the pendulum are continued. 

The annexed Diagrams I. and I1. show respectively the first and 
second directions of revolution of the ball over the table in 
connection with the apparent movement of the line of vibration. 

With moderate care in starting the vibration, the phenomena I 
have described can always be seen at South Kensington. If the 
ball is unduly impelled towards the revolution of Diagram I. when 
starting the vibration, the appearance of the revolution shown in 
Diagram II. will be longer es or if impelled against the 
revolution of Diagram I., then that of Diagram II. may be made 
to appear immediately, and will continue throughout the vibra- 
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tions, Such draughts as normally occur in the building are not 
sufficient to reverse the revolutions, but make them more apparent 
by increasing the transverse motion in each case. 

In South Kensington the difference between the velocity of the 
point of suspension and the table below it is less than ,},;th of an 
inch per second, but if a similar pendulum were placed at the 
equator, the difference would be about ,),th of an inch per second ; 
so that the phenomena should be more evident at the equator than 
in Kensington, for I see no sufficient reason why the dragging and 
lagging forces, where they exist, should create equilibrium in one 
place rather than in another. The action vanishes at the pole 
where the point of suspension is vertically above the table in a 
different plane of motion, and therefore should have its maximum 
at the equator where the planes of motion coincide. In inter- 
mediate latitudes centrifugal force acts across the vertical in latitude 
. — as in longitude, but is reduced in amount in consequence 
of so doing. 

What seems certain in the phenomena at South Kensington is, 
that whilst the lagging exceeds the revolving force the pendulum 
revolves round the centre of its line of vibration against the earth’s 
rotation ; and as soon as the revolving exceeds the lagging force 
it revolves round that centre in the same direction as that of the 
earth’s rotation, 

You have readers at Quito, Singapore, Cura, Pernambuco, and 
other places near the equator, who might easily test the above with 
shorter pendulums than the one at South Kensington, and such 
experiments might give evidence of a more important action which 
has its maximum at the equator, and may perhaps be really 
apparent at Kensington, though marked in those above described 
which prevent it from being separately traced. The phenomena 
of the revolution of the ball, shown in Diagram II., is identical 
with what the direct revolving action of the earth’s gravitation on 
the ball of the pendulum must tend to cause ; so that such action 
may perhaps be making the phenomena at South Kensington more 
clearly apparent than they would otherwise be, but as the action I 
have above described is indisputably a reason for the same pheno- 
mena, it must be given ence until the effects be shown to be 
too great to be created its sole action. 

June Ist, Wa. LEIGHTON JORDAN, 


THE STRENGTH OF STRUTS, 


Sir, —In your issue of the 19th April last an article appeared 
headed ‘The Strength of Struts,” by Professor R. H. Smith. As 
this article is principally a criticism of my own paper on ‘ The 
Practical Column” — ‘‘ Proceedings” American Society of Civil 
or te March, 1900—perhaps you will allow me space for some 
reply, 

1 am at some disadvantage in replying to Professor Smith, as I 
have never seen his paper of 1877, and as regards his articles pub- 
lished in THe ENGINEER jn October-November, 1887, I had not 
even heard of them, or of the previous articles by Professors 
Ayrton'and Perry, also in THE ENGINEER in December, 1886, until 
my own paper was well advanced. © 

Professor Smith concedes to my theory “‘the merit of not bei 
purely empiric as is Hodgkinson’s, or purely irrational and illogica' 
as are Euler’s and Gordon’s.” This is the fine art of disparage- 
ment. He carefully points out that my theory ‘‘ does not pretend 
to be exact, it is confessedly approximate, But setting aside the 


errors arising from the fundamental approximation, 71 is developed 
in @ strictly and correctly reasoned manner.” 

As Professor Smith makes a comparison merely of the algebraic 
form of his formula with an elaborate transformation of one of my 
own, | propose to go a step further to see exactly what the value 
of my “errors” amounts to in actual figures. It is not good com- 
parison on Professor Smith’s part to transform my formula in such 
a manner as to destroy its simplicity and directness of application, 
and then to —- it with that lack of simplicity. 

_ Professor Smith says, ‘*¥ortunately the investigation of break- 
ing loads is of small importance 3; we are satisfied if we know what 
are safe working loads.’ 

In the first of these statements he is totally wrong, and the 
responsible engineer engaged in actual work cannot afford to use 

t 


any mathematician’s theories or formulas without making very 
careful reference to experimental evidence to see if there any 
justification for their pt As ds the second state- 


ment, Professor Smith’s formula for maximum stress will not in 
every case guide the engineer to what are safe loads, and the 
transformations of his formula for the laying down of curves on a 
diagram, which he claims will ‘‘serve to solve all possible = 
cular problems in the design of struts,” will not do what he claims. 

In my own paper I pointed out that, ‘in designing a column to 
carry a given load, we have two totally independent modes of 
failure to guard against :—(1) ‘oo failure by excessive inten- 
sity of fibre stress. (2) Against failure by wages 9 In the first 
we are dependent on strength, and in the second on stiffness.” 
Mr. Carl G, Barth came to a similar conclusion in his paper before 
the Association of Engineering Societies in 1898, 

I also gave an example of a — strut almost centrally loaded, 
showing that it is possible to load long struts to a very high per- 
centage of their ultimate strength without imposing more thana very 
moderate maximum compressive stress on the inner edge of the 
section. 

Professor Smith also writes that, ‘‘ Less fundamental but still 
very influential errors are introduced by two assumptions embodied 
in the formula.” One of these, ¢.c., ‘‘ that strains increase in con- 
stant proportion to stresses untrue beyond the elastic limit,” I did 
not make, and it is not embodied in my theory or formulas at all. 
Professor Smith's statement is as untrue as the assumption would 
have been, May I quote from my paper! ‘Strictly speaking, 
the theory and resulting formulas of this paper apply only when 
the loads are such as will not stress the stb pe | the column 
beyond the elastic limit.” Although I have never seen Professor 
Smith’s demonstration of his formula, yet I am willing, for pur- 
poses of parison, to it to be exact—as far as regards 
the calculation of maximum compressive stress. 

The table below contains values of maximum compressive 
stress caused in columns of various lengths, with various values of 
average load, and with various values of excentricity of loading. 
The lower values of +, or the average load per square inch, are as 
high as any engineer of experience would care to impose as a dead 
central load on mild steel round-ended columns, having regard to 
the evidence of tests carried to ultimate failure. The higher values 
of w given in the table are outside the limit of sufe loads, and are 
only given in order to show, even under such extreme assumptions, 
the values of the “errors” and “still very influential errors,” which 
appear so serious to Professor Smith. 

n calculating the values given by my own formula, I used that 
formula in its original simple form, and not Professor Smith's 
awkward transformation of it, and nothing more than a pencil and 

per were required. In working out Professor Smith’s own 

ormula, it is necessary to calculate the values of B Pte by 
Euler's formula, which, although ‘‘ purely irrational and illogical ” 
according to Professor Smith, yet finds a place in his formula, but 
not in mine. I also made use of the ‘‘Tables of Circular Measure 
of Angles and of Natural Secants,” given in Chambers’ ‘‘ Mathe- 
matical Tables,” 


Summary of Results of Comparison.—Solid Round Column of Mild 
Steel with Pivoted or Round Ends, E = 30 millions of 1b. 
l 


Column 75 diameters long. = 800. 
r 


Columns of this length are seldom or never used in practice. 


«1b. per square inch max | 
com ve fibre stress. 


Moncrieff. | Smith. | 


Se lb. per sq. 


inch average Remarks. 
load. 


0-1 1000 1154°54 1154°29 Loads marke with an aste- 
*(2000) (2600) (2589) risk (*) are all far beyond safe 
1-0 1000 2346 | 2543 loads. With practically per- 
*(2000) (8000) | (7885) | fect central loading, and per- 
4-0 1000 7182 7172 fectly homogeneous material, 
*(2000) (26,000) | (25,541) | the ultimate strength would 
7-0 1000 11,818 | 11,800 ‘only be about 8290 Ib. per 
, square inch average load. 


Column 50 diameters long. ! = 260. 
= 
Culumns of this length are very rarely used in practice. 


0-1 2500 2910 2909 Loads marked with an aste- 
*(4500) (5850) (5824) | risk (*) are all far beyond safe 
1-0 2500 6596 6587 Joads. Tests carried out with 
*(4500) (18,000) (17,742) | the greatest ible care, and 
1-5 2500 3644 8680 | with every favourable condi- 
*(4500) (24,750) (24,363) | tion, would not show her 
3-0 2500 14,787 14,760 | strengths than from 6500 Ib. to 
*(4500) (45,000) (44.225) | 74001b. per square inch with 


| ly perfect central 
loading. 


Column 25 diameters long. 100. 
r 

0-1 10,000 =, 638 11,684 Loads marked with an aste- 

*(15,000) (18,457) | (18,424) | risk (*) are all far beyond safe 
1-0 0,000 26,383 26,840 | loads. even with the greatest 

(15,000) (49,564) (49,288) | SS perfection of central 
3-0 5,000 | 28,782 23,774 ~— loading practicable. 

*(10,000) (59,149) (59,021) 

Columns 12-5 diameters long. 4 = 50. 

0-1 15,000 16,7695 | 16,769 Loads marked with an aste- 

*(20,000) (22,504) (22,503) | risk (*) are all far beyond safe 
0-5 15, 23 847 28,845 | loads. 

(20,000) (82,521) (82,516) 
1-0 15,000 | 32,695 82,691 

*(20,000) (45,042) (45,082) 


Any greater values of ry would require correspondingly reduced values 


of w, and the differences between Moncrieff and Smith would be still less 
than in the exaraples given above. 


The results given in the above table are a sufficient comment on 
Professor Smith’s critical efforts, and on his ideas of practical 
inaccuracy. Fora ‘‘theoretically illegitimate” method Moncrieff’s 
works out pretty well, the maximum “error” under all safe loads 
being only a small fraction of 1 per cent. 

With regard to Professor Smith’s statement that my paper 
‘ does not-arrive at any conclusion of a form practically useful for 
the purpose of designing columns,” I- would simply say that this 
is not true, and I to refer your readers to my paper, which is 
about to be published in ‘‘ Transaction” form, together with the 
discussion on it. Any student with a knowledge of common 


algebra can easily understand it. It was written for engineers, not 
mathematicians. 

Professor Smith also states that, ‘‘except by trial and error 
methods, it gives no help toward the designing of columns for any 
co enan set of conditions,” and in reply to this I would quote 

rofessor Smith’s own _— expressed in his article in THe 
ENGINEER of October 28th, 1887, when writing in advocacy of his 
own formula, viz.:—‘‘ It — objected that no direct solution of 
the problem of design has m given above ; that the use of the 
formula by ‘trial and error’ is a lame conclusion to arrive at. The 
writer— Professor Smith—considers this objection a pedantic one, 
and wishes that the great conveniences and rapidity of this method 
in many circumstances were better und than it is.” 

Professor Smith has, unfortunately for him, become imbued 
with the curious idea that to ‘‘ design ” a column it is only neces- 
sary to have a “‘ formula.” This is a mistake, and he has also to 
learn that the subject of column design has not been, and never 
will be, comprehended in a formula, or dealt with in one paper. 

Finally, I would say that nothing has hindered progress so much 
in this subject, as in other engineering investigations, as this con- 
tinual building up of mountains out of mathematical molehills. 

The italics used throughout the letter are mine. 

J. M. Moncrierr, M. Inst. C.E., M. Amer. Soc. C.E, 

1, St. Nicholas-buildings, Newcastle-upon-Tyne, 

June 7th, 


FIRE-THROWING FROM LOCOMOTIVES. 


Six,—Mr. Baxter’s letter in your impression of the 17th ult. is 
an example of the manner in which so many locomotive engineers 
cling to crude ‘‘ rule-of-thumb” methods. He leaves the 
gauge severely alone, and imagines that choking of the lower tubes 
proves inequality of vacuum in the smoke-box. It proves nothing 
of the sort, The reason of the more rapid choking of the lower 
tubes is that the larger cinders, in passing over the fire-box arch, 
do not rise so high as the smaller ones, and consequently 
through the lower tubes. Large cinders are not so easily driven 
through the tubes as smaller ones, hence the stoppage of the 
bottom tubes. 

I quite agree that a larger “‘ calorimeter ”—so called-would 
mean less resistance to the tiow of the gases, and a lower smoke- 
box vacuum with attendant advantages; but that would not 
reduce either the velocity of the gases through the funnelor of 
air through the fire—Mr. Baxter notwithstanding. It would make 
absolutely no difference to the lifting of cinders over the fire-box 
arch, and having got that far, they would go through the tubes 
and into the smoke-box, and some, as now, would go up the 
chimney, unless Mr. Baxter prefers to reduce the speed through 
na tubes to such an extent that all the cinders would stay in 

em. 

Mr. Jenkins’ blast apparatus, perhaps the most rational yet 
adopted, is a step at least in the right abode and will ae a 
be more efficient than the usual system—or lack of system—even 
with the increased blast orifice mentioned. It is quite impossible 
for a spark to enter the steam jet directly from the tubes—as 
drawn—which accounts for the diminution of fire-throwing with 
his device. I readily believe that Mr. Jenkins saves considerable 
fuel, and that he does it by reducing the back pressure in the 
cylinders. A thermometer in the smoke-box, together with 
analyses of the gases, would soon show him whether or not it is due 
to increased effectual heating surface. 

If the tubes on each side of the centre line were caused to 
diverge from the fire-box tube-plate to the tube-plate in the 
smoke-box, so that a vertical blank space occurred in the centre— 
or vortex, as Mr. Baxter would probably say—of the smoke-box 
tube-plate, fire-throwing would be diminished, owing to less cinders 
being shot into the steam jet. Incidentally, the water circulation 
would be freer. 

I am rather surprised that more discussion has not taken place 
on this subject, as it is of great interest, especially as those 
responsible have notoriously failed to cope with fire-throwing. 

Manchester, June 11th. CoTToN, 


DOVER-CALAIS BOATS. 


Sir,—The article in which the Daily Telegraph ry gave 
prominence to the alleged wonderful performances of the French 
mail boats crossing between Dover and Calais, seems to me to have 
been constructed with a view to augmenting the present erroneous 
supposition that the English boats are inferior to the French. I 
cross the Channel very frequently during the summer months, and 
can call to mind many instances tending to disprove this belief. In 
one case, I remember, in April last, the English boat Calais left 
Calais Harbour twelve minutes after the Pas de Calais, and 

her at Dover Pierhead. In another case I noticed that 36 men 
were employed in the engine-room of the French boat, while those 
cn the English numbered only 13 all told. Then, again, as has 
been proved, the French boats are more liable to accidents, and 
burn nearly twice as much fuel as our boats. s 

I should like to see some corroboration of the statement that the 
French boat did the journey in 59 minutes ; as it is pretty generally 
understood in Dover that the trip occupied 72 minutes. Moreover, 
am I not right in stating that the Dover boats are timed from pier- 
head to pierhead, whereas the French boats are timed only pier- 
head to the point where they slow down prior to entering the 
harbour, which favours the time of their journey to the extent of 
some three or four minutes ? 

The champions of the Channel trattic are the London, Chatham, 
and Dover Railway boats, built by Denny, of Dumbarton, and not 
the French boats built on the Continent; although | have not a 
word to say against the magnificent vessels, Pas de Valais, and Le 
Nord. But let us have accuracy. 

J. Compton MERRYWEATHER, 
Greenwich, June 11th. 


WHAT AN ENGLISHMAN THINKS. 


Str,—I fear Mr. Batey writes without knowledge of the facts. 
If he will turn to Mr. Horner’s letter he will see that that gentleman 
corroborates ‘‘A Chicago Man” as to the age at which the 
American workman is regarded as worn out, namely forty, It 
must be born in mind, however, that the high-pressure life led by 
the American workman, the peculiarities of climate, with extremes 
of heat and cold unknown here, the curse of dyspepsia, under 
which Americans groan, and the absence of home life, all tend to 
wear men out, The average American workman of forty is not so 
good physically as an Englishman of fifty-five. 

Only those who have lived for a year or two in the States can 
realise the difference between the conditions of life in such towns as 
Chicago, and those in Manchester or Birmingham. J.D, BL 

Westminster, June 11th. 


THe INSTITUTION OF MINING AND MBTALLURGY.—The ninth 


— A. Ashcroft (member) ; (2) “‘ Mineral Features of Pahang, 
Malay Peninsula,” by -F. J. Steph 
Win ~ and Pumping Plant 
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‘ ordinary general meeting of the tenth session of the Institution of 1 
: Mining and Metallurgy, will be held at the Museum of Practical 
Geology, Jermyn-street, London, 8.W., on Wednesday, June 19th, 
: at 8 o'clock p.m. The following papers will be read and dis- Se 
| Ore Treatment Process),” by 
F by G. A. Troye (member) ; (5) ‘‘ Mining and Other Statistics of the 
i Thirty Mexican States,” by A. Cairn Hodge (member). 
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THE DEVELOPMENT OF THE MODE OF IGNI- 
TION IN SMALL ARMS AND ARTILLERY. 
No, IL. 

CoNCERNING artillery, perhaps it will be well to finish the 
history of guns fired through the ordinary touch-hole, before 
passing on to those fired through specially prepared “ vents.” 
We must therefore go back to the time of port-fires and flint- 
locks, for the sake of considering the development of “ tubes” 
as a means of firing. 

Fig. 15 is a section of the common quill tube. It consisted 
of a goose quill 3in. long, cut clear of the 
pith and scraped clean on the outside to 
the required gauge. The top of the quill 
was slit inte seven prongs, which were 
woolded over and under with worsted 
until a head or flat cup about din. dia- 
meter was formed. The lower end of 
the quill was cut off for filling purposes. 
The body of the tube was driven and 
pierced in the usual way. The head was 
thickly plastered with priming paste 
made of mealed oo mixed in gum 
arabic and distilled water, and then well 
dredged with dry mealed powder and 
protected by a paper cap. When the 
gun was loaded the cartridge was pricked 
and the tube put into the vent. It was 
the duty of the man who put it in to 
stand with his hand over it to protect it 
from the wet, should it be raining, till 
the order to fire was given. Firing was 
accomplished by applying a lighted match 
or portfire. 

Fig. 16 is an external view of the 
match or Fynmore tube. This was simi- 
lar to the common quill, with the addi- 
tion of eight strands of worsted, 2in. 
ae long, that were attached to and hung 

Fig.is. . from the cap. These worsted strands 

Common Quill Tube Were converted into quick match. This 

tube was introduced for use with flint 

locks, the worsted strands being laid in the pan instead of 

the priming, about the year 1790, though there is a record ex- 

tant of Sir Charles Douglas’ buying quantities of quills and 
musket flint locks ten years before that. 

Fig. 17 shows the paper tube in elevation and in section. 
It consisted of a rolled paper cylinder, about 2gin. long, on 
the top of which was rolled spirally a narrow strip of the 
same paper, so as to forma cupped head. The body was 
driven with mealed powder pierced, 
and the head filled with priming paste 
built up round the piercing wire, and 
then tied up in a piece of paper, and 
finally black varnished. These tubes 
were fired by the application of a 
lighted match or portfire, and re- 
quired no uncapping. 

After many experiments and trials 
the cross-headed detonating tube, Fig. 
18, was adopted in 1846. The body 
of the tube was of goose quill, 24in. in 
length, cut clear of pith and scraped 
on the outside to the working gauge 
*196in. diameter, the diameter of the 
vent being Zin. At a short distance 
from the top of the tube, holes were 
bored transversely through both sides 
of the quill. Into this hole after the 
body had been driven with a drift 
and pierced with a copper wire in the 
usual manner, a small pigeon’s quill 
or “ snipe” was inserted, crossing the 
tube at right angles, and was secured 
by being tightly tied with fine silk. 
The “ snipe” was filled with detonat- 
ing composition composed of chlorate 
of potash, sulphide of antimony, and 


ground glass, damped in spirit. The . 
open end of the“ snipe” was filled with Fig.16. 
shellac putty. These tubes were var- Match Tube 


nished black, all except the head and 

snipe, which were red They were used with a percussion 
lock, and required a very smart blow to detonate them. They 
were formerly used for land and sea service, but were com- 
pletely superseded by the introduction of the copper friction 
tube for land, and the quill friction for sea service. Tubes 
for many years were made in different lengths; every piece of 
ordnance had a tube of the same length as its own vent, and 
in some cases were made pointed and long enough to pierce 
the cartridge, doing away with 
the separate operation of prick- 
ing the cartridge. But this 
latter was found inconvenient, 
because, from the end of the 
tube which projected inside 
the vent sometimes becoming 
bent by the explosion of the 
charge, there was occasionally 
a difficulty in withdrawing it, 
the gun being in a way spiked 
and was found troublesome in 
other respects. The property 
of a tube to ignite powder some 
distance from it does not ap- 
pear to have been recognised, 
and it seems pretty certain 
that no attempt to reduce all 
tubes to anything approaching 
uniformity in length was made 
till well into the nineteenth 
century. There is no doubt 
that detonating tubes were not 
used on land till several years 
after they had been adopted in 
the navy. An attempt was 
certainly made in 1832 to em- 
ploy detonating tubes for field 
service; these were on the 
same principle as the rectan- 
gular quill tube at that time 
in use in the navy, with the exception that tinned brass was 
substituted for quill. However, no record exists of their 
adoption, nor was any subsequent attempt to introduce such 
tubes to field service more successful. But in 1845 the rect- 
angular percussion quill tube was adopted for garrison and 
siege service, and in the following year superseded by the 
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Fig.i7. 
Paver Tube 


cross-headed tube just described. In the meantime a tube 
brought over by a German officer named Siemens attracted 
the attention of the authorities; several futile attempts were 
made to introduce a tube that required no lock, but contain- 
ing its own means of ignition, but it appears that little was 
done till about 1852, when the copper friction tube, of which 
Fig. 19 is a section, was adopted for 
all branches of artillery. This tube 
is made entirely of copper, and con- 
sists of a piece of copper tube about 
3in. long; this tube is made by rolling 
a copper strip into a tube, the edges 
butting but not joined. A short piece 
of copper tube, called a nib-piece, is 
fixed by solder and wire near one end, 
and at right angles to it a communi- 
cating hole is bored into the tube. A 
small piece of copper, termed the 
friction bar, having a rough surface, 
is placed in the centre of the nib- 
piece, the outer end of the friction 
bar having an eye or loop for the 
lanyard-hook to hook into. A patch 
of detonating composition, chlorate 
of potash, sulphide of antimony, and 
sulphur, is placed above and below 
the friction bar, and the nib-piece 
shut tightly on to it with a pair of 
pincers. The friction bar on being 
pulled smartly from the tube causes 
sufficient friction to ignite the de- 
tonating composition and fire the 
tube. The bottom is closed by shel- 
laced paper and the top by shellac 
putty. The body of the tube is driven 
with mealed powder, pierced with a 
central hole. There was also a longer 
tube, the 5in. tube, used where stoutness of cartridge and 
thickness of metal of gun necessitated a larger flash. A 
copper tube of this description was used in the Navy, but was 
provided with a short length of copper wire having a loop at 
one end; to the end of this wire a small lanyard was hooked, 
which was hitched on to the gun carriage, the object of this 
additional arrangement being to pre- 
vent the tube when blown out of the 
vent from flying about, such tubes 
being dangerous where men are work- 
ing with bare feet. Moreover, copper 
tubes rebounding from the upper deck 
beams, or the roof of a turret, &c., are 
apt to cut men’s faces or other ex- 
posed parts of their bodies. 

The quill friction tube, of which 
Fig. 20 is an external view, consists 
of a quill about 24in. long, pierced at 
the top for the friction bar and a 
leather loop. The detonating compo- 
sition is on one side, and on the 
edges of the friction bar, which passes 
completely through the quill and is 
slightly bent downwards at the end. 
A woolding of fine copper wire extends 
for about in. from the top of the tube, 
and serves to strengthen and support 
the top when in the vent of a gun, 
and also to secure the friction bar in 
its place. This tube is driven and 
pierced similar to the copper tubes, 
the detonating composition contain- 
ing in addition to the ingredients used 
for copper tubes, a little mealed 
powder and ground glass. To sup- 
port the tube when the pull of the 
lanyard comes on it, a leather loop is 
attached to the head and kept in its 
place by a frapping of silk thread. 
The loop slips over a crutch or pin 
screwed into the gun near the vent, the loop being kept open 
by means of a small leather wad secured inside it by wire. 
These tubes, however, were not considéred strong enough to 
fire guns having vents at right angles, such as the Arm- 


Fig.18. 


Cross-head Detonating 
ube 


Fig.19. 
Copper Friction Tube 


Fig.20. 


Quill Friction Tube 


strong gun, in which case the flash of the tube was made to 
change its direction by means of a vent piece primer, as 
shown by Fig. 21. It is composed of a leather paper tube 
Q4in. long by gin. diameter, driven with mealed powder and 


Fig.21. 


Vent Piece Primer 


piérced like a tube. It is put into the vent piece from the 


front, so that it will just come in contact with the end of the. 


cartridge when the vent piece is secured inthe gun. The 
primer is provided with three strands of red worsted fastened 
outside, so that there is no chance of its falling out of the 


vent piece, when the vent piece is being placed in the breech, 
There are several kinds of friction tubes, but as they differ 
only slightly from those already described, and are moreoyer 
for special guns, it is needless to describe them here. 

The next improvement in tubes was the solid drawn frie. 
tion tube, Fig. 22. As its name implies, it is made from 
solid drawn copper, brought up to shape by a succession of 
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Fig.23. 
Friction Tube with Bali 


Fig.22 
Solid Drawn Friction Tube 


punchings and annealings; unlike those hitherto employed, 
the head is solid. The tube is 2in. long and -2 diameter. 
About a quarter of an inch below the head a small hole is 
bored through one side, and over this hole is secured, by 
woolding with fine copper wire and subsequent soldering, a 
nib piece formed of sheet copper. The friction bar is fixed 
in the nib piece, as described in Fig. 19. This tube contains 
nine grains of pistol powder, and the bottom is closed by a 
cork and paper disc secured with shellac. 
This little tube was used for all radially 
vented guns, consequently it superseded 
all others for land service. 

The friction tube with ball, shown in 
Fig. 23, is an improvement on the last 
described in the mode of fastening the 
nib piece, and in the addition of a ball. 
About a quarter of an inch below the 
head a small hole is bored through one 
side, a bulge is made on the inside oppo- 
site to it, forming aseat for the crown of 
the solid drawn copper nib piece, which 
is inserted and soldered; a small hole is 
bored through the underside of the nib 
piece inside the body, to enable the flash 
from the detonating composition to ignite 
the powder it contains. It also contains 
besides the nine grains of pistol powder, 
a small brass ball +12in. in diameter; the 
bottam is closed with a cork and paper 
disc secured with shellac putty. The 
object of the ball is to make a hole in 
the cartridge, so that the fire from the 
tube has free access to the charge of 
powder therein, obviating all necessity 
for pricking the cartridge, which is made 
of silk cloth mostly hooped with silk 
braid. Instances have been known 
where the braid has gone immediately 
under the vent, and the flash fromthe Galvanic Tube 
tube has not penetrated into the cart- 
ridge; the result has been a missfire. The ball above 
mentioned has amples trength to pierce the braid as well as 
the silk cloth of cartridge. This silk cloth is made of the 
refuse silk from the outside of the cocoons. It is stronger 
and of closer texture than serge—which it superseded—and 
is not so liable to hold fire or smoulder. It was originally 
introduced on the score of safety for blank charges, as in 
firing these there is not so much heat and pressure as when 
the guns are fired with a projectile; the cartridge therefore 
has less chance of being consumed. More than three cen- 
turies elapsed after the first employment of gunpowder before 
the charges of guns were placed in cartridges ; all loading 
was done with loose powder, but the 
slowness and danger attending it led to 
the introduction of cartridges, but only 
for rapid firing to commence with. 
Various materials have from time to 


time been used for this purpose ; paper 
of all kinds, “double paper,” ‘cured 
paper,” and “ paper royal,” together with 
parchment, bladders, canvas, linen, 
merino, wildbore,’ ‘ bombazette ;” 
paper and parchment being the two most 
commonly used before the introduction 
of serge, but they were found liable to 


shrivel up and choke the vent. Sir 
Charles Douglas proposed flannel for 
cartridges. When flannel came in and 


aper went out of use is not easy to 
etermine, but it is certain that the 
latter was nearly obsolete in 1828, and 
since that time serge has been in use till 
superseded by the silk cloth of the pre- 
sent day. 
All that remains to be told respecting 
the history of tubes is the introduction 
of those fired by electric agency. Until 
1856 guns had been fired at proof by the 
clumsy and dangerous plan of priming 
the vent with a tube, or with fine powder, 
and then fastening thereto a piece of 
slow match or portfire, that would burn, 
say, three minutes, by means of clay. 
All being in readiness the match was 
lighted, and the proof party retired to a 
place of safety. A serious accident took 
place in May, 1852, at Woolwich, which 
showed how remarkably dangerous this plan was. Several 
56-pounders were being proved at the same time, when, owing 
to the time of burning of the matches not being uniform, one 
gun was fired before the others. This gun burst, one of the 
fragments striking the gun next to it, swinging the muzzle 
ofi t round, pointing in the direction of the Arsenal and town 
of Woolwich. The piece of portfire on this gun stuck tight 
in its clay, and the shot went over the Arsenal, Woolwich 
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Fig.25. 


External View of 
Electric Tube 
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town, and fell in the dockyard, fortunately no damage was 
done. In spite of this accident the same practice was con- 
tinued until another accident of a similar nature was narrowly 
escaped a few years later; in this case one of the fragments of 
a burst mortar struck and slewed round another mortar, 
“Jaying ” itexactly on the Royal Artillery Barracks. Luckily, 
however, this mortar had fired immediately before being 
struck. 


This last escape resulted in the order that guns | had been based. 
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can scarcely be regarded as a satisfactory document, submits 
| that no useful protective appliance for tramcars has yet been 
| brought into existence. It appears that the committee made 
| tests with all available kinds of apparatus, but came to the 
conclusion that none of them fulfil the desired object. The 
| report includes in this condemnation the protective device 
| introduced in Hanover, upon which considerable anticipations 
In this connection a comparison of the tram- 


should be proved one only at a time. In the meantime Mr. way network in Hamburg and Hanover shows that the former 


McKinlay, the proof master, had been designing a tube for | 


this purpose fired by galvanic agency. The principle of firing 
powder by electricity was not new, although it had not been 


previously applied on a large scale to the purpose under con- | 


sideration, having been used hitherto for exploding mines. 
The first record extant of the employment of electricity for 
effecting the ignition of gunpowder is as far back as 1751 by 
Franklin, and later by Priestley in 1767. The electricity then 
employed was “ frictional electricity,” the method of ignition 
being simply the separation of the wires, the spark from 
which, passing through the powder or other explosive, fired 
it. It is said that Mr. Hare was the first to “entertain the 
idea of exploding mines by voltaic electricity by rendering 
incandescent a wire traversed by a galvanic current” about 
1831, but it was not till 1856 when Mr. McKinlay submitted 
his “ galvanic tube’ that the principle can be said to have 
been definitely adopted. 

Fig. 24 isa section of this galvanic tube. It was made of 
quill, and driven and pierced similar to the other quill tubes 
already shown. On the top of the tube a boxwood head was 
secured by means of shellac varnish. The head had a central 
vertical hole, into which the top of the quill fitted. The head 
was cupped out flush with the top of the quill. Through the 
head, on either side of the central hole, were two horizontal 
perforations lined with copper tubing, the upper surfaces 
being exposed in the cup. These surfaces were connected by 
a steel wire about No. 40 wire gauge. The cup was filled with 
powder and capped with a disc of stout paper. The tube was 
tired by means of a voltaic battery, the action being as 
follows :—The circuit wires of the battery were placed in the 
copper bushes, one end in each. These tubes were used for 
proof and experimental purposes from the date of their 
introduction till 1862, when they were in a great measure 
superseded by the electric tube, having a different principle 
of ignition. The tube shown in Fig. 25 is generally known as 
“Abel's electric.” The body is of quill, about 2?in. long, 
driven in the usual manner. The tube is provided with an 
egg-shaped beechwood head, in which are three perforations; 
one passing down the longer axis of the head to receive the 
tube ; above this it receives two fine copper wites completely 
insulated in a covering of gutta-percha at a distance apart of 
about Y,in. The other two perforations, which are horizontal, 
are parallel to each other on each side of the central one, and 
are lined with copper. The piece of double-covered wire 
referred to is originally about 1#in. long, which allows of the 
gutta-percha being removed from about lfin. of the wires. 
These bare ends of the wire, 0°022in. diameter, which are 
made to protrude from the top of the head, are then pressed 
into grooves in the wood, provided for their protection; and 
the extremity of each is passed into one of the horizontal 
perforations, in which position it is fixed by the introduction 
of a copper bush, so that the wire is firmly wedged between 
the wood and the exterior of the bush, and is thus at the 
same time brought into contact with a comparatively large 
surface of metal. The other ends of the wires are embedded in 
explosive ‘“‘ priming composition ” of sub-phosphide of copper, 
sub-sulphide of copper, and chlorate of potash. A small 
cylinder of paper is rolled round the gutta-percha, projecting 
slightly below it, to receive the priming material, the bottom 
being afterwards closed with a piece of fine gut, and the 
whole varnished. These tubes were fired by means of a 
‘magnetic exploder,” a modern example of which will be 
described later. This ends the history of tubes fired through 
the ordinary vent. 


THE PREVENTION OF ACCIDENTS ON 
ELECTRIC TRAMWAYS. 


THE numerous fatal and other accidents to persons which 
have occurred in connection with the operation of electric 
tramways in different towns in Germany, and to some extent 
in Austria, during the past few years, have at last engaged 
the attention of the Governments of those countries with the 
object of means being devised for the prevention of such 
occurrences in the future. As far as Germany is concerned, 
the question of protecting the public from the dangers of 
electric tramways is not new, since it has been under 
consideration for a long time in various parts of the country. 
Tn Hamburg, for instance, the city authorities, as long ago as 
the year 1897, appointed a committee to investigate the 
subject, and after deliberations and experiments extending 
over three years, the committee was able to present its report 
at the end of January of the present year. The report, which 


is three times more comprehensive than the latter, and yet 
the fatal accidents due to tramway working in Hanover 
during 1899 were more numerous than in Hamburg, where 
no special protective appliance is in use. The only sugges- 
| tions contained in the report are that the number of cars in 
the congested thoroughfares should be reduced, and that the 
public should be requested to exercise more caution in the 
streets. 

Whilst this inconclusive report was in course of prepara- 
tion the German Government, in consequence of the many 
accidents in Berlin, authorised the Minister for Public Works 
and the Minister for the Interior to convene conferences of 
representatives of the police and other supervising authorities, 
and of the Berlin Tramway Company in order to discuss the 
position of affairs. After various sittings the Government 
authorities soon arrived at a decision, and their conclusions 
were made public at the beginning of February. In the first 
place it is stipulated that some of the existing types of 
brakes shall in a small, and then in a greater, measure be 
applied to the cars in Berlin, and a series of experiments 
conducted with them. Secondly, the company is to submit 
proposals for preventing a passenger, on stepping on to the 
rear platform of a motor car, from falling in the space 
between the motor car and the trailer, and thus being run 
over by the latter. It is further suggested that the speed of 
the cars should be somewhat reduced, especially on rounding 
curves, at street crossings, and where children are playing in 
groups, and that special attention should be paid to the 
instruction of the car drivers in the performance of their 
duties. The company objected, during the course of the 
conferences, to the equipment of each motor car with a 
raising or hoisting device, as insisted upon by the police 
authorities, but the objection was not entertained. This is 
the position of affairs in Germany; but in Austria, where 
electric tramways have not been developed to the same extent 
as in the former country, the question of street accidents 
has as yet not occupied much attention. It should, however, 
be noted that the Austrian Government has decided, in the 
case of the Vienna company for the working of the muni- 
cipally-owned tramways, only to grant permission for the 
constructon of other electric tramways when the company 
has adopted provisional protective appliances for the preven- 
tion of accidents on the existing lines. The testing of 
various apparatus is, therefore, now being carried out 
officially at a considerable cost to the company. The course 
of events in Berlin is being followed with much interest 
in other German towns where electric tramways are in 
operation, and similar attention will doubtless be paid in 
Austria to the trials now being made in Vienna in order to 
solve the problem. 


SOUTH AFRICAN WAGONS. 


In our issue of May 10th we gave a photograph of wagons 
supplied by the Pressed Steel Car Company, U.S.A., for the 
Rand mines. We have now obtained a photograph of the 
wagons built by the English firm of Brown, Marshalls, and 
Co., Limited, Britannia Works, Birmingham, for the South 
Africa railways. The comparison of these two photographs 
will give an opportunity for considering the subject of the 
merits of American versus English construction, so frequently 
referred to in the public press. The wagons we illustrate to- 
day are of the following dimensions :— 


Length over headstocks . 87ft. lin. 
Length inside.. .. .. 87ft. gin 
Width inside .. 7ft. 9in. 
Journals .. .. . 9in. by 4}in. 
Cubic capacity .. ee ce eo 1100 cubic feet 
Gauge.. 3ft. Gin. 


The frames and bodies of these wagons are constructed 
entirely of Siemens-Martin steel. The bogies are of pressed 


stamped out in one piece and further strengthened by flitch 
plates. The wheels are of solid wrought iron, with Bessemer 
steel tires and axles. Three hundred and seventy-three 
of this type of wagon have recently been shipped to South 
Africa from England, made by English builders, namely, 
Brown, Marshalls, and Co., Limited, Birmingham, the 
Gloucester Railway Carriage and Wagon Company, Limited, 
and the Ashbury Railway Carriage and Iron Co., Limited, 
Manchester. i 


steel supplied by the Leeds Forge Company, sides being | 
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THE D’AURIA AIR COMPRESSOR.* 


THE present paper calls attention to a new form of air compressor, 
so extraordinary in character that, had I not built several of them 
and seen them work satisfactorily, | would hardly dare to bring 
it forward as an accomplished mechanical fact ; namely, the d’Auria 
air compressor, built on the same principle as the d’Auria pumping 
engine. 

This is, as the iilustration shows, a non-rotative compressor of the 
duplex type. So faras steam economy is concerned, it may be 
said to have less limitations than even a crank and fly. wheel com- 
pressor, for the simple reason that while in the latter the high 
d of steam expansion calls for heavier fly-wheels, heavier crank 
shafts, &c., the moving parts in the d’Auria compressor are not iu 
the least affected by the degree of steam expansion, and the 
machine works as well with a high as with a low expansion. 

Since there is no mechanism of levers, &v., employed to equalise 
the propelling force and the resistance at every point of the stroke 
—such as is used, for instance, in a Worthington high-duty 
pumping engine—the question arises how perfectly smooth action 
is attained in the d’Auria compressor, starting at the beginning of 
the stroke with a high initial pressure of steam against no resistance, 
and ending the stroke with a propelling force practically nil, and 
resistance at a maximum. 

This result is accomplished by the d’Auria ‘‘hydraulic com- 
pensator,” which is a cylinder A fitted with a piston B carried by 
the same piston-rod which connects the steam and the air piston. 
The ends of the compensator cylinder A A communicate with each 
other by means of a loop of pipe, turned into the form of a very 
rigid bed-plate C C, which adds to the strength of the machine, 
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SECTION THROUGH STEAM END. 


and preserves, under all conditions, the alignment of the piston- 
rod. This cylinder and pipe are filled with water or any other 
liquid ; and, as there is no loss of liquid beyond that which may 
leak through the stuffing-boxes, are easily kept full from any 
source of water supply, through the small pipe and two check 
valves. 

When the compressor is in action the liquid column contained 
in the compensator pipe is affected reciprocally to and fro by 
the plunger, and acts in exactly the same manner as a balance 
wheel in a watch, taking up the excess of energy in the first half, 
and giving it back, with an exceedingly small loss due to friction, in 
the second half of the stroke. 

The action of this compensator is so perfect that the machine 
is never bolted down to the floor on which it stands, and, under 
such conditions, can be run at a high rate of speed without 
vibrations. I have seen an Sin. by 9in. by 8in. compressor of this 
| type work suspended in the air from chains, and also run while 
| on rollers, and another of the same size making 340 strokes per 
| minute without being bolted to the floor—and under these 

conditions I was able to balance upon it a five-cent piece on edge. 
These compressors have no dead centres. The cycle of their 
action being limited to the period of one stroke, they are 
| able to start and stop instantly ; and, if fitted with a sensitive 
| pressure regulator, they will stop completely on a small variation 
| of air pressure, and will start promptly when that pressure falls 
| — blow the normal. 
| it may be asked, What would be the effect of a sudden release of 
| load such as might happen by the breaking of 
' the air pipe? ingency is met in the d’Auria compressor, 
| as in the Auris pumping engine, by a simple and effective device. 
| The exhaust steam in the steam cylinder is cut off by the piston 
| itself about 1‘5in. from the cylinder head ; and from this point 
' on a considerable amount of steam cushioning is done in the 
| cylinder, stopping the piston under ordinary conditions at about 
Zin. from the cylinder head. Of course this gin. clearance is filled 
up with steam at boiler pressure ; which, while it does no harm, 
does a considerable amount of good by keeping the piston and 
cylinder head hot when steam isadmitted. On the other hand, the 
compensator plunger hasa number of slots, which, in case the stroke 
becomes longer than normal—that is, if the clearance becomes less 
than gin.—overrun the bearing of the plunger and open a by-pass for 
the column of water which is pushing the pl forward. 


* A paper read by Mr. Henry G. Morris before the American Institute 
of Mining Engineers. 
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Thus the pressure on both sides is equalised, and the pistons 
are prevented from striking the cylinder head. Of course this 
device comes into play only when the load is suddenly released. 
Under ordinary conditions, that is, with gin. of clearance in the 
steam cylinder, the by-pass in the compensator will not open. 

The machine here illustrated is a small one. In larger sizes the 
d’Auria compressors are made compound, both in air and steam, 
and fitted with the most approved steam and air valves to ensure 
economy of steam. A d’Auria compressor of 3000 cubic feet capa- 
city per minute, compound in steam and air, with inter-cooler all 
complete, weighs about 46,000 lb., occupies a floor space of 25ft. 
by 8ft., requires no other foundation than a floor to support its 
weight, and does not need even to be bolted to the floor. A com- 
pressor of the crank and fly-wheel type, capable of doing equally 
efficient work, and of the same capacity, would occupy a floor 
space of about 56ft. by 18ft., and its fly-wheel alone would weigh 
ae the total weight of the machine being probably about 

70, 

Where space is a consideration, the new type offers considerable 
advantages, occupying only one-fifth as much area as the former 
type. In weight it is as one to four, involving much saving in the 
cost of foundations, which is an important item. Moreover, it can 
be moved from place to place without any trouble, being in the 
full sense of the word a portable machine. No matter what its 
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AUSTRALIAN NOTES. 
(From our own Correspondent.) 

AN interesting paket has been published by Mr. R. Lock- 
head, deputy chief traffic manager, of the Victorian Railways, on 
the Federal Inter-State Commission, The writer states all the 
clauses of the Commonwealth Act dealing with the Inter-State 
Commission, and then goes very fully into the provisions of the 
Railway and Canal Commission of Great Britain ; the Inter-State 
Commerce Commission, United States; and the Board of Trade, 
Great Britain. A chapter is devoted to the difference between 
preferential and differential rates, and how these will be interpreted 
In connection with the Commonwealth Act of the Australian States. 
The pamphlet is well worthy the consideration of the Ministers 
before making the appointments on the Commission. 

The Wellington (New Zealand) municipality recently acquired 
the tramways system, which it is proposed to relay and convert to 
double track, at standard gauge in place of the present 3ft. 6in. 
gauge ; to make numerous extensions, and construct and equip a 
power-generating station for working the line electrically. The 
city engineer estimates the cost of the above as follows :—Equip- 
ment of present route: Permanent way and equipment, £85,850 ; 
cars, £16,000 ; carsheds, &c., £9000 ; total, £110,850, Extensions: 
Lines and equipment, £55,300 ; cars, £6500 ; car sheds, &c., £4200 ; 
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THE D'AURIA AIR COMPRESSOR 


size it will always start and stop promptly by opening or throttling | total 
tre 


the steam withcut any dead centre. 

The principles involved in the d’Auria compensator have been 
ee and stated by Prof. Goodman, of Victoria University, 
Leeds, England, in his work on ‘‘Mechanics Applied to Engineer- 
ing ;” and the opinion of Mr. Charles A. Hague, a well-known 
American hydraulic engineer, is expressed concerning the pumping 
engine—which involves the same principles—in the following ex- 
tract from a letter addressed by him to me March 20th, 1900 :— 

‘Several weeks ago I visited the Shawmont pumping station, 
Philadelphia, and there saw one the d’Auria pumping engines at 
work against a heavy water pressure, about 160 1b. (400ft.) per 
square inch, and found that it was operating with great smoothness 
and regularity. I carefully examined its principles of design and 
construction, and it seems to me to be a most legitimate develop- 
ment and evolution of the Worthington duplex pump. Its 
principles of applying steam power to the purpose of pumping water 
retain all of the simple details of the Worthington pump, and the 
methods and means provided for accomplishing the expansion of 
steam in a ‘ direct-acting ’ pump are marked by the entire absence 
of mechanism beyond the necessary cut-off valves, and one plain 
simple plunger, attached to each main piston-rod ; the element of 
force necessary for the absorptionand distribution of the initial and 
terminal steam pressure being a plain, simple water-column, 
handled entirely without joints or working pieces by the auxiliary 
plunger mentioned above. 

‘The indicator cards seem to me to be practically perfect, and with 
the expansions shown, the economy of steam is assured, equal to 
any other type of pumping — producing the same diagrams. 

‘*The peculiar features embodied in the relief of the auxiliary 
plungers at the stroke ends, so as to make it possible to drive the 
engine boldly up to the finish of the stroke, and then stop the 
moving parts in a manner practically positive by the steam cushions, 
is an admirable and effective feature, thereby providing for a 
uniform stroke without ‘dash-relief’ adjustments. 

‘*The mechanical effect of the hydraulic balance, so as to speak, is 
that of a swinging wheel vibrating instead of revolving, but possess- 
ing a advantages over a rigid mass of metal ; the water in 
the balancing column being more adaptable to the p' at the 
critical instant of finishing the stroke, through the medium of the 
relief-openings in the auxiliary plungers. 

‘*This engine is, in my opinion, a very reliable machine, and 
possesses the valuable feature of ease of handling, together with 
evident freedom from accident. It also seems to have in the most 
complete degree that sympatby with the main water column so 
peculiar to the direct-acting pumping engine ; the absence of which, 
in the crank and fly-wheel engine, demands the most careful atten- 
tion in its design and operation, especially under heavy water 
pressures,” 


WooDEN Stave Prre.—One of the features of the water supply 
systems for waterworks, irrigation, water power, &c., in the 
Western States of America, is the extensive use of wooden pipe, 
built up of longitudinal staves, and hooped with iron bands, 
Special machinery has been devised for cutting the staves to shape 
and slitting the ends of the staves to receive metal tongues for 
forming the joints. The pipe varies from 3in. to 10ft. in diameter. 
The redwood of the Pacific slope is an ideal timber for this purpose, 


being readily worked and extremely durable; in fact, when the | 
pipe is constantly full, so that the wood is not subjected to | 
| Two steel water-tight bulkheads are fitted, dividing the vessel into 


alternations of wet and dry, it is fully as durable as cast iron pipe, 
and much more so than steel. Its cost is less and its capacity 
greater, than either steel or cast iron for the same size. Wooden 
pipe made of bored logs has remained in use for many years in 
excellent condition, but this is, of course, only available for small 
sizes. At Toronto, Canada, a 4ft. wooden stave pipe has been in 
use for the waterworks since 1851, and is still in good condition. 
The pipe may be banded by separate hoops, usually of round iron 
bars, and may be spirally wound with a heavy iron rod, the pitch 
of the — varying from ec for 20ft. head, to 2hin. for 150ft. 
head, e pipe is comp by machinery before the banding is 
applied. Pipe fittings, such as elbows, tees, crosses, &c., are of 
cast iron, with sockets for the wooden mains. Screw fittings and 
eed valves are used for hydrants, blow-offs, &c. The San Diego 
‘lume Company alone has 35,000ft. of this pipe, 6in. to 36in, 


diamete: 


£66,000. Power-generatingst«tion: Land, £2100 ; buildings, 
£8000 ; machinery and plant, £17,000; total, £27,100. To the 
above is to be added 10 per cent. for contingencies, &c., bringing 
the grand total up to £224,345. 

The quarterly report of the Railway Commissioners for New 
South Wales shows a most prosperous condition of the railway and 
tramway traffic. The gross earnings for the quarter show an 
increase of £92,351, while the working expenses are £63,039 
over the corresponding period of last year. Permanent way and 
works generally have been efficiently maintained, a sum of £13,729 
having been spent in excess of the amount for the corresponding 
quarter of last year. 

The tramways continue to show gratifying results, consequent 
upon the reduction of farzs to ld. sections, and the conversion of 
the motive power to electricity, whereby a continuous and frequent 
service can be maintained. An extension from Bryant-street to 
Mayfield on the Newcastle line, a distance of 47 chains, was opened 
for traffic on 14th January. The Leihhardt (Sydney) line has been 
worked under the electric system from March 18th last. 


A STEAMSHIP ON FIRE IN THE THAMES.—The steamship Rallus, 
of Liverpool, a vessel of about 1500 tons burden, ly laden with 
jute, and lying at the Ratcliff Cross Tier in the river to the east- 
ward of the Tower Bridge, was the scene of a fire which broke out 
shortly before eleven o'clock on Tuesday night, and continued to 
engage the attention of the brigade until six o'clock Wednesday 
morning. The fire, which originated amongst some hundreds of 
bales of jute store? in the forehold, was probably due to spon- 
taneous ignition ; however, it proved exceedingly stubborn to con- 
tend with. There were practically no flames, but the smouldering 
fire spread very rapidly, and the big mass of jute soon became red- 
hot. The smoke filling the hold was dense ard impenetrable, and 
belched forth in such volumes as to give the vessel a weird appear- 
ance to those who beheld her from the shore. Tons upon tons of 
water were pumped upon the fire by the brigade floats Alpha and 
Dart. Members of the crew of the Rallus also got the ship's 
donkey engine to work and assisted in the work of extinction. 
Presently smoke helmets were d d, and under the direction of 
Commander Wells, a number of the firemen descended into the 
hold and directed the water upon portions of the burning cargo 
which were inaccessible from the eb im By this means the outbreak 
was gradually overcome, 


New Form or LicHTsH1p.—A steel lightship, in its 
design some features of a novel description, and probably con- 
stituting the prototype of similar vessels which will have a 
revolutionary influence on this class of production, was launched 
on the 7th inst. from the yard of the Clyde Shipbuilding and 
Engineering Company, Limited, Port Glasgow. ‘The vessel is for 
the Northern Lighthouse Commissioners, for whom D. and C. 
Stevenson, of Edinburgh, are engineers. Messrs. Pintsch, of London, 
the well-known lighting engineers, by whom, in conjunction with 
D, and CU. Stevenson and the builders, the design has beenelaborated, 
have adopted their compound gas system in order to do away with 
the necessity for the maintenance of a crew on board the vessel, 
which is to be stationed off the West Coast of Scotland at the Otter 
Rock, near Islay, where it will be subjected to great stress of 
weather. The hull is built of steel of extra strength, with fin and 
web keels, three feet in depth, which, taken along with the 
extreme beam of the vessel, should reduce rolling to a minimum. 


three water-tight compartments. In the centre division are placed 
two large welded-steel gasholders, which have capacity for enough 
gas at pressure to last the vessel for several months. At the top 
of a circular tower or mast is placed the lantern, at a height of 
25ft. from the water level. Communicationis effected through the 
mast, up which the gas connections are also carried. To guard 
against fog a large bell is hung in a belfry attached to the deck of 
the vessel, and by a special arrangement the gas passing from 
holders to lantern is made to actuate a clapper which rings the 
bell automatically, an ordinary tongue being also provided and 
actuated by the roll of the vessel. As a result of these special 
features, the lightship, on being moored at her station, will be in- 
dependent of outside attention for a considerable period of time, 
and has everything on board to render her a self-acting lightship 
and bell buoy, 


THE IRON, COAL, AND GENERAL TRADEg 
OF BIRMINGHAM, WOLVERHAMPTON, ANp 
OTHER DISTRICTS. 

(From our own Correspondent.) 

TRADE continues in asatisfactory condition. Inquiries are morg 
numerous and more time is being put in at the mills and forges, 
Some of the chief marked bar houses have recently secured their 
usual summer contracts for material needed by the Admiralty, and 
this will assist them for some time ahead. @ basis price of 
£8 10s, is rigidly adhered to. The oars for best bars and plates 
for engineering sie 3a was also fairly strong on ’Change at Bir. 
mingham—this Thursday—afternoon.’ Itis not expected that there 
will be any change by the list houses in their basis price for several 
months, The chain wat and fencing trades are fair customers 
for common bars at about £6 10s. Sheets, singles, are quoted £8 
to £8 2s. 6d., doubles £8 2s, 6d. to £8 5s., trebles £8 15s. 6d. to 
£8 17s. 6d. There is an improved demand from Australia and the 
Cape for galvanised corrugated sheets at £11 10s. f.o.b. Liverpool, 
Hoop iron is £7 15s., nail, rod, and rivet iron £7 to £710s. The 
termination of the strike in the tube trade has caused a revived 
inquiry for tube strip, which is quoted £6 5s. or rather more, 

he steel works have sufficient orders to keep them fairly wel} 
employed. Bessemer billets are £5 2s. 6d. to £5 5s.; Siemens, 
£5 7s. 6d. to £5 10s.; mild steel bars, £7 to £7 10s.; plates, £6 15s, 
to £7 5s.; and angles and girders, £6 to £6 5s, 

In the pig iron trade the chief feature continues to be the 
limited character of the en: ly. There are only sixteen furnaces 
blowing in South Staffordshire, or’ fewer than have been known 
for many years past, 

Lincolnshire pigs are quoted 51s.; Derbyshires, 48s. 6d. to 50s,; 
Northamptons, 46s, to 48s.; Staffordshire cinder forge, 44s. to 46s, ; 
part-mine, 49s. to 52s, 9d.; all-mine, 52s. 6d. to 60s.; superior, 
75s, to 80s.; cold-blast, 95s, to 105s. 

Advices to hand in the Midlands this week with regard to 
American affairs state that enormous additions to steel-making 
capacity are being made and planned in Pennsylvania and Ohio 
mills, both by the new steel combination and by independent pro- 
ducers, The feeling with regard to the future of steel prices there 
is that the new steel combination will be likely to keep values at 
about their present level—a forecast which, in view of competitive 
possibilities, Midland iron and steel masters are glad to note. 

With regard to continental trade, some of the engineering firms 
of the Midlands are interested in noticing that the British Vice- 
consul at Laurium, in the Pirzus, says in a report of recent date: 
—‘‘Implements and mining tools are principally imported from 
France and Belgium, and it seems to a matter of regret that 
British firms should not derive more advantage from the possibili- 
ties here presented of a good trade. British-made implements of 
all kinds, on account of their excellent quality, might easily obtain 
preference, and more technical information as to the wants of the 
district in this connection would be readily supplied from the vice- 
consulate,” 

Mining engineers note with considerable satisfaction froi the 
annual report of Mr. Atkinson, Government Inspector of Mines 
for the North Staffordshire district—which comprises not North 
Staffordshire alone, but also the counties of Cheshire and Shrop- 
shire—that the number of mines worked this year, namely, 207 
was eleven more than last year, and that the number of persons 
employed, namely, 28,236, was an increase of nearly 7 per cent. 
Mr. Atkinson describes the year 1900 as the most prosperous 
experienced since 1873—or a period of 27 years. The vutput of 
minerals in the district, 8,263,991 tons, was an improvement of 
rather more than 3? per cent. 


NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Manchester.—The situation generally throughout the iron trade 
of this district remains one of waiting the turn of events, the 
probable course of which no one seems to have any confidence to 
predict. Makers and manufacturers certainly take a more hope- 
ful view of the outlook, and for the most part are not at all 
anxious about selling very far abead at current rates. Users of 
iron, however, do not see in front of them indications of a suffi- 
ciently increased weight of work to justify them in buying largely, 
and they prefer to take their chance in the market. For the 
present, whilst there is a steadying in prices very generally, it can 
scarcely be said that the position shows any really detinite 
improvement. 

Only a slow, hand-to-mouth sort of buying continues the 
general report on the Manchester iron market, and although the 
‘Change meeting on Tuesday brought together a fair average 
attendance, very little business of any real weight was passing 
through. For pig iron the demand is limited in weight, with 
prices irregular, and some of the merchants still underselling, 
although makers decline to book at anything under their current 
quoted rates. For Lancashire foundry pig iron the average quota- 
tion remains at 56s, 6d., less 2}, delivered here. The basis for 
Lincolnshire is still 49s, 6d. net, but makers are not taking 
less than 50s., and in some cases quote ey 50s. 6d. 
delivered Manchester ; this, however, would seem to be largely due 
to the present very limited production, and there are merchants 
who evidently anticipate prices will have to come lower, as they 
are sellers at 1s. below makers’ rates. Derbyshire foundry ranges 
according to brand from about 53s. 6d. to 54s. 6d. net, delivered 
Manchester. In forge iron some moderate sales have been made, 
but average prices remain unchanged at about 49s. 6d., less 2}, 
Lancashire, and 48s, 2d. net Lincolnshire, delivered Warrington. 
Middlesbrough iron is rather easier, and open brands are to be 
bought readily at abont 53s. 7d. to 53s. 10d. net, by rail Man- 
chester, with makers quoting for special brands from 54s. 4d. to 
54s. 10d. net. In Scotch iron there are special quotations by mer- 
chants at as low as 59s. for Eglinton, to 59s. 6d. Glengarnock, but 
the average basis rates are about 59s. 3d. to 59s. 6d. Eglinton, and 
59s. 6d. to 59s. 9d. Glengarnock, delivered Manchester docks. 

Although the condition of the finished iron trade can scarcely 
be mara as satisfactory, makers appear to be rather better off 
for bar orders, and North Staffordshire makers particularly seem 
to be in a decidedly stronger position. Quoted basis rates remain 
at £6 8s, to £6 10s, Lancashire, and £6 10s. to £6 15s. North 
Staffordshire bars, delivered here. Sheets are steadily improving, 
with hardening quotations, £8 5s. being now about the minimum 
price for ordinary qualities, delivered in this district, As antici- 
pated last week, hoop makers have found it necessary to give way 
on their basis rates, which for some time past have only been 
maintained with very great difficulty, and at a special meeting it was 
decided to reduce these 10s. per ton, bringing the list rates down 
to £7 2s. 6d. random to £7 7s. 6d. special cut lengths, delivered 
here, and 2s. 6d, less for shipment. Nut and bolt makers still 
report only a very indifferent sort of inquiry, and prices gradually 
ease down upon list rates, as special quotations have to be made to 
secure new orders, 

I hear reports that strong complaints have been made hd York- 
shire firms with regard to special rebates recently allowed by Lan- 
cashire manufacturers, which, it is asserted, have enabled 
merchants to compete in the Yorkshire district at prices below 
the understood minimum basis. It is rumoured that the question 
of these rebates is under discussion, and that various suggestions 
are being considered with a view of some satisfactory arrangement 
being come to by the Lancashire and Yorkshire makers, either by 
the withdrawal of the special rebates or an understanding that 
these shall be allowed both in Yorkshire and Lancashire within 
specified areas, 

In the steel trade an increased weight of business comes forward 
for some descriptions of material, with a stronger tone in quo 
rates, but there is an absence of any really decided improvement 


generally. No, 3 foundry hematites are steady at from 67s. to 
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69s., less 24, according to brand. Local-made steel billets are still 

uoted £4 15s. net ; good qualities of steel bars range from about 
3610s, to £6 12s, 6d. and £6 15s. ; common steel plates £6 2s. 6d. 
to £6 5s., with £6 10s. now the minimum quotation for boiler 
plates, delivered here, and some makers quoting £6 12s. 6d. Ata 
meeting of the steel hoop makers held last week it was decided 
to reduce list rates 10s, per ton, bringing them to £7 10s., delivered 
in this district. 

So far as the returns which come to hand from the trade unions in 
this district are concerned, they show no appreciable change in the 
situation as to employment, but the reports I get from representa- 
tives of some of the engineering establishments are not at all so 
satisfactory, and one or two important firms are not running full 
time. Tool makers, apart from firms engaged on specialities, are 
not booking new work in any large quantity, and amongst general 
engineers there is undoubtedly a slackening off, which is here and 
there already becoming very noticeable. Activity is, however, 
still well maintained in all sections of electrical engineering, and 
locomotive and railway carriage builders and boilermakers are all 
full of work for a very considerable time ahead, The monthly 
returns of the trade unions show no material increase in the un- 
employed list, the Steam Engine Makers’ Society having still only 
about { per cent. of either the local or total membership on 
donation, whilst the Machine Workers’ Association has about 2 per 
cent. lodally on benefit, and just under 3 per cent. throughout the 
organisation. 

The 4 shbury Railway Carriage and Iron Company, Limited, of 
Openshqw, are just now exceedingly busy in all departments of 
their w@rks, and amongst orders they have in ee are six 
complet@ trains, of nine coaches each, for the Metropolitan 
District ilway, and a number of saloon carriages for the Ca 
Government ary 8 which are to be electrically lighted through- 
out, most ornately decorated and elaborately finished, with all up- 
to-date improvements. During a visit to their works I wasalso showna 
very ingeniously-designed railway platform truck, with an automatic 
chuck or brake—W. F. Wood Ellis’s patent—for effectually pre- 
venting the truck running away down an incline when standing on 
the station platform, and, in fact, for securing the truck in a 
stationary position when not in use or being actually propelled by 
the porter or attendant. For this pu two loose handle bars 
are provided, extending along each end of the truck. To each bara 
cam is attached, and this engages with a vertical bar connected with 
a series of levers underneath the floor of the truck, which actuate 
a couple of scotches immediately beneath one of the wheels on the 
fixed end of the conveyance, hen the truck is stationary these 
scotches are brought under the wheel—which is slightly raised from 
the floor—and held in position by a spring. The act of pushing or 
pulling the truck, however, presses down the handle bars, and the 
cam operating the vertical bar in connection with the levers liberates 
the scotches from the wheels, and the truck is free to move in any 
direction, but as soon as the handle bar is released the scotches 
again come into action, and at once stop any further movement of 
the truck. The whole apparatus is exceedingly simple, and in 
addition to its application to railway platform trucks, can be 
readily applied to all sorts of hand trucks where an efficient auto- 
matic brake is required. I may add that the company are carry- 
ing out a considerable extension of their works, po | is erecting 
a large new shop to provide increased facilities for the building 
of steel underframes. This is to be equipped with special tools 
for the above ——- and electrical overhead cranes, and will be 
electrically lighted throughout. 

Ata os of the Manchester Geological Society held on 
Tuesday last, Mr. Joseph Dickinson, F.G.S., read some interest- 
ing notes on the gravitation of fire-damp, in the course of which 
he referred to the occasional increased incoming of fire-damp into 
mine workings caused by atmospheric pressure being brought into 
operation by a new opening made in the vicinity, especially if on 
the dip, whether in the same colliery or adjacent thereto, such as 
by the sinking of a new shaft or by a borehole, or by cutting 
through a fault, assisting the flow of fire-damp without leaving a 
vacuum behind. The first occurrence of the kind which he remem- 
bered calling attention to appeared in his official annual report as 
inspector forty-five years ago, when, at a place called the Whins, 
at Hapton, near Burnley, an explosion of fire-damp occurred where 
it had never previously been met with. His explanation of this, 
the first appearance of fire-damp in the place, was that the sinki 
of a new winning to the seam, 1600 yards away from Whins, had 
brought the atmospheric pressure to bear on the dip. Soimpressed 
was be with the importance of the occurrence as showing how fire- 
damp gravitated with atmospheric pressure so brought to bear that, 
in addition to the mention in bis report, he always afterwards 
endeavoured to have warning given to adjacent workers when an 
opening of any kind likely to bring atmospheric pressure to bear 
was about to be made, and he knew that on some occasions the 
warning proved useful. 

In the course of discussion on the paper Mr. W. Saint, 

H.M.1.M., remarked that these notes were of special value at the 
present time, for it so happened, strangely enough, that on the 
dip of the Universal Colliery, where a disastrous explosion recently 
occurred, a new shaft had recently been sunk to the steam-coal 
seams, Mr. Dickinson said he was not aware of this when he 
wrote the paper, but hoped it would be thoroughly inquired into, 
and that the idea of an explosion from coal dust would not be 
accepted as a solution without such inquiry. 
_ In the coal trade a continued steady slackening of the demand 
is reported, and many of the pits have had to go on about four 
days per week. House-fire coals are beginning to accumulate in 
stock, and even at the reduced rates local collieries have still to 
contend with keen competition from outside districts. Steam and 
forge coals are difficult of sale, with prices weak and irregular, 
owing to surplus supplies of low-priced fue that are being pushed 
on the market from other districts, and for shipment especially 
there is some very keen cutting to secure orders. At the pit 
mouth the average quoted rates for Lancashire steam and forge 
coal remain at about 10s. to 10s. 6d. per ton. Gas-coal contracts 
continue to be settled without much difficulty on the basis of 
2s, 6d. under last year’s prices, but in a few special cases a reduc- 
tion of about 2s, 9d. has had to be conceded, the average prices 
that are being got ranging from about 10s. and 10s. 6d. for com- 
mon sorts to 10s, 9d. and lls. 3d. for the better qualities of 
screened gas coal at the pit. One or two special contracts for loco- 
motive fuel are reported to have been concluded at about 9s. 3d. 
at the pit. The bulk of the contracts, however, so far remain in 
abeyance, notwithstanding that 9s. per ton, as anticipated last 
week, has been practically decided upon as the general basis 
quotation, With regard to engine fuel, the position, if anything, 
shows some improvement. With most of the Derbyshire collieries 
on short time, many of them not running more than three days per 
week, there is considerably less slack coming in from the district. 
From other quarters, however, there is still a fairly large quantity 
of slack coming forward, and the inferior sorts continue a drug on 
the market. At the pit mouth Lancashire slack ranges from 6s. 6d. 
and 7s, for common to 8s. and 8s. 6d. for the better sorts, with slack 
from other districts obtainable, according to quality, from 3s. 6d. 
and 4s, upwards, 

Only a slow business is being done for shipment, and common 
steam coal is to be ae as low as Ils. 3d. to 11s. 6d., delivered 
Mersey ports or Ship Canal, but better qualities are still quoted 
about 12s, 3d. to 12s. 6d. per ton. 

The demand for foundry coke, although not pressing, is sufficient 
to take away the present output, and prices are steady at from 
23s, and 24s, to 25s. and 26s,, according to quality. Good furnace 
cokes also maintain the recent improvement, the position being 
strengthened by the advance of 1s. to 1s. 6d in Yorkshire, and for 
good washed Lancashire cokes local makers are quoting about 


12s, 6d. to 13s. at the ovens, 

Barrow.—There is a quieter tone this week in hematite pig iron, 
and business is only being done on a moderate scale. Makers are, 
however, fairly well off for orders, and are still quoting 58s. to 60s. 
per ton net f.o.b. for mixed Bessemer numbers, Warrant iron is 


at 57s. 8d. net cash sellers, buyers 57s. 64d. Stocks have been 
further reduced during the week by 1100 tons, and now total up 
to 23,476 tons, or 866 tons more than at the beginning of the year. 
There are 35 furnaces in blast, compared with 46 in the corre- 
sponding week of last year. 

Only a small business is being done in hematite iron ore, and 
native sorts are still quoted at 12s. per ton net at mines. Spanish 
ores are at 14s, 6d. to 15s. per ton delivered at West Coast ports. 

The steel trade is very well employed, and makers report a fairly 
active demand for all the local classes of steel produce. Heavy 
steel rails are in fair inquiry on home account, and some fairly 
good business has been done of late on foreign and colonial 
account, Indeed, business on the latter account is expected to 
improve considerably once the war is over ; £5 5s. is still the price 
of heavy steel rails, and this price is not likely to be improved 
upon in view of American competition. A good business has been 
done lately at the plate mills, and some good orders on local and 
general account have lately been placed with makers. 

No new orders are reported in the shipbuilding and marine engi- 
neering trades, but local yards are very busy on old work, and are 
getting ready to tackle new orders that are expected. A serious 
fire occurred at Barrow on Tuesday, by which the wooden wharf on 
the south side of the Ramsden Dock basin, recently built by John 
Aird and Co. for the Furness Railway Company at a cost of 
£20,000, was destroyed by fire. H.M. first-class cruiser Euryalus, 
lying alongside the pier, was also seriously damaged, the teak 
sheathing on the starboard side being burnt to a great extent, and 
her internal plates in a large number of cases being buckled. She 
will need a deal of repairs before her construction can be further 
proceeded with. 

The shipments of iron from West Coast ports last week were 
8645 tons, and steel 9475 tons, as compared with 9540 tons of iron 
and 3459 tons of steel in the corresponding week of last year—a 
decline in iron of 895 tons, and in steel an increase of 6016 tons. 
The shipments this year represent 154,214 tons of iron and 
199,798 tons of steel—a decline in iron of 212,975 tons, and in 
steel an increase of 11,349 tons. 

Coal is cheaper in price, and this is a source of satisfaction to 
manufacturers, who find it n to economise in all elements 
of cost in order to beat outside competition. 


THE SHEFFIELD DISTRICT. 
(From cur own Oorresz ondent.) 

Tue Yorkshire coal trade with Hull fell away considerably during 
May, and in some quarters this is attributed to the shilling duty 
having discouraged business. The explanation, however, is easy. 
Last year the Whitsuntide holidays occurred in June, and if three 
to four days’ work are thus considered, the falling off is materially 
phew: The weight sent to Hull last month was 342,960 tons, 
as compared with 381,872 tons in the corresponding month of last 
year, exhibiting a reduction of about 10 percent. For the five 
completed months of the year there have been forwarded to the port 
1,183,040 tons, a decrease of 275,904 tons, or 12 per cent. on the 
business done for the corresponding period of 1 The export 
business last month amounted to 125,798 tons, which shows a 
decrease of 36 per cent. For the five months the weight was 
430,074 tons, a decrease of over 35 per cent. 

It is significant that the shrinkage in export coal business is not 
confined to any particular continental port, and extends to all 
places usually supplied from Hull. The trade with Africa deserves 
note. Last year it was exceptionally large owing to ordinary 
supplies of Welsh coal being unobtainable. It need excite no 
alarm, therefore, to find that the business last month was restricted 
to 665 tons, as against 4672 tons in the corresponding month of the 
apes year. The South American trade is less on the month, 

ut very much larger on the five months, while Belgium has 
decreased from 5451 tons to 4112 tons. Germany has decreased 
13,969 tons, as compared with 21,576 tons. Holland received only 
4068 tons, as against 21,416. North Russia took 39,272 tons, 
against 51,751 tons, Norway, 3691 tons, against 6890 tons ; Sweden, 
35,686 tons, against 46,442 tons. Italy showed a falling off, and 
Turkey was nil. Inthe Yorkshire collieries Denaby a Cadeby 
Main head the list, as usual, although their combined output last 
month was only 44,400 tons, against 68,432 tons in the correspond- 
ing month last year. 

Much dissatisfaction is expressed by house-coal consumers at the 
inadequate concessions made by the cualowners. Generally the 
reduction is only from ls, to 1s, 3d. per ton, although in certain 
collieries, where special classes of coal are raised, a reduction of 
1s. 8d, is given. It is contended that the value ought at the least to 
have been brought down by 2s, or 2s. 6d. per ton. Best Silkstones 
are quoted at 14s. to 14s. 6d. per ton, Barnsley house from 12s. to 
13s. per ton, and special bargains to clear stocks on rails are some- 
times as low as 10s, per ton for considerable quantities. The inland 
trade for steam coal is being well maintained at rates which show 
an advance of a shilling a ton on coal contracted for. For the 
short railway contracts which terminate this month, coalowners 
state they will not be renewed at less than 13s. per ton, the fall to 
93. per ton being regarded as under proper market value ; in fact, 
10s, a ton for Barnsley steam coal is now paid on all bought in the 
open market. Engine fuel is rg pera in excess of require- 
ments, nuts fetching 7s. 6d. to 8s. 6d. per ton, screened slack from 
5s. per ton, pit slack from 2s. 6d. per ton. A slight change for 
the better is reported in coke, South Yorkshire smelting coke of 
good quality finding a market at 9s. 6d. to 9s. 9d. per ton at the 
pits. A few more ovens have been lighted in this district, although 
the weights sent to North Lincolnshire and Derbyshire are still 
very light. 

In the iron trade quotations on the 12th inst. were as follows :— 
West Coast hematites, 68s. to 70s. per ton; East Coast, 65s. 6d. 
to 66s. 6d.; common forge, 45s. 6d. net. 

Apart from works having Government orders providing excep- 
tional employment, business is generally quiet both in the iron and 
steel trades, consumers restricting their buying to current require- 
ments, The military material departments are as busy as ever. 
The engineering branches are not so fully employed as could be 
wished for, although there is some more doing in castings and 
forgings. The ate of crucible steel is disappointing, and 
there is no likelihood of change until coke prices are revised at the 
end of the quarter, when some relief in values may encourage the 
crucible steel makers to do something in the way of stocking. 

In the lighter trades of the city reports vary very considerably. 
The extended Whitsuntide holidays given to workmen in the 
lighter industries would have been serious at any time of pressure ; 
but unfortunately none of the trades is sufficiently full of orders to 
cause any inconvenience. Manufacturers of joiners’ tools report 
that they are doing fairly well. The file trade is weak, and not 
half the means of production can be employed. The silver trade 
is looking up a bit, through the extreme cheapness of the metal. 
Silver may now be bought at 2s. 6d. per ounce free from duty ; a 
year or two ago it was double that price, with ls. 6d. per ounce 
duty upon it. Our principal manufacturers expect, when Court 
mourning is over, that business will be brisker through general festi- 
vities, and a considerable quantity of the work now being done is in 
anticipation of this change. A fair amount of business is being 
done with London, but from the provincial centres travellers do 
not send in satisfactory reports, goods that were laid in for Christ- 
mas being still on the shelves, ‘The brighter weather which has 
now continued for some time has had a good effect however, in 
improving the demand from the seaside ard other —s places. 

e —— trade done in cutlery last month showed a slight in- 
crease on the corresponding month of last year, the respective 
values being £56,208 and £52,344. The increasing markets were 
Russia, Sweden, Norway, Holland, United States, Foreign West 
Indies, Chili, British South Africa, and British East Indies. 
Decreases were shown by Germany, Belgium, France, Spain, and 
Canaries, Brazil, Argentine Republic, and Canada. In hardware, 
last month’s values were £114,597 as against £126,312 for May of 


last year. Decreases were shown by every market except Chili 
and British South Africa, , 

In unwrought steel the foreign trade has rege | sbrunk, last 
month’s value having been only £219,687 against £415,016 for May 
of 1900, With one exception, British East Indies, every market 
shows a grave shrinkage, Germany the worst of all, the value of 
the trade done there last month having been only £14,889, against 
£68,057 for the corresponding month of last year. Russia fell 
from £23,587 to £16,546, Sweden from £6739 to £1564, Norway 
from £22,278 to £8333, Denmark from £11,849 to £5768, and 
Holland from £29,597 to £4891. Compared with these declines, 
the falling-off with the United States from £34,019 to £28,618 is 
comparatively trifling. The increase in British East Indies is from 
£27,935 to £32,106. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 


BUSINESS is extremely slow in the pig iron market this week, and 
shows scarcely any improvement on that of the previous fortnight, 
which was practically a holiday period. The advices from abroad 
are less encouraging, traffic on the local railways is less active, and 
shipments are on a smaller scale than they were last month. 
Buyers are altogether listless. Yet the tone of the market is not 
depressed, and no one believes that a new “‘slump” in trade is 
being entered upon. What is now being experienced is the usual 
thing in June, which is almost invariably a slack month, and under 
such circumstances prices are fairly well maintained; and it is 
the general opinion that, notwithstanding the expectation of a 
quiet time this and next month, the value of iron will not suffer any 
material decline. Makers have good orders on their books, and 
will not be under the necessity of pressing iron on the market for 
sale for some weeks. Deliveries from the furnaces are good, 
though not so large as last month’s, but all that is produced is 
going into consumption, and some also has to be taken out of the 
makers’ stores, which it is stated on good authority contain 
but a small quantity now. They have been largely drawn upon 
during the last three months to make up for the deficiency of 
output. 

a of pig iron to the Continent are comparatively small, 
falling considerably short of those of last month’s, but they have 
been satisfactory on inland account, and are specially heavy to. 
Scotland. Scotch consumers will take Cleveland iron freely as long 
as they can buy it anything like as advantageously as at present— 
it is 83, 6d. per ton below Scotch iron, which is twice the normal 
difference. The dearness of Scotch pig iron is due to its scarcity, 
and to the small stock that there is in the public warrant stores. 
This is so small that it paralyses speculation, as traders fear that 
if they operate in them they will stand a good chance of being 
‘‘cornered.” As long as Cleveland iron is anything like as cheap 
as it is at present there will be a good market in Scotland for it, 
and this will counterbalance any shortcomings in the trade with 
the Continent. 

The general quotation for prompt f.o.b. deliveries of No. 3 
Cleveland G.M.B. pig iron this week has been kept at 45s. 6d. per 
ton, and less has not been accepted by makers, but second hands 
have sold odd lots at 45s. 3d. Prices are not now so much regulated 
by the fluctuations in prices of warrants, as there is so little war- 
rant iron on the market ; makers indeed are more independent in 
the matter of prices than they have been for some years, so far as 
the fixing of their prices is concerned. No. 4 Cleveland foundry 
pig iron is at 43s. 9d.; grey forge, 43s. 6d.; mottled, 43s, 3d.; and 
white, 43s. These are all relatively a good deal cheaper than No. 3, 
and it is difficult to see why they should be so, seeing that the 
supply of the lower qualities is rather short. No. 4 foundry is 
ls, 9d. per ton below No. 3, whereas the normal difference is 6d. 
per ton, and instead of being only ls. per ton below No. 3 grey 
forge is 2s. The competition in these qualities is among the 
makers themselves, for second hands do not operate much in them. 

The hematite iron market is very steady, and producers have 
maintained all the advances in prices which they have made. 
There has been no step backwards, but a slow and steady upward 
movement since March, the total gain has only been about Is. 6d. 
per ton, makers quoting 56s. 6d. per ton for mixed numbers, with 
52s. 6d. for forge. Some second hands have, however, sold mixed 
numbers at 6d. below the above-named figure. The demand during 
the last three months has been such as to fully justify the re- 
starting of furnaces both here and in Cumberland ; in fact, there 
is room fora larger production than at present, as the steel trade 
is becoming brisker. The production is not in excess of the require- 
ments, and as there is such a small stock of hematite in the public 
stores, makers have a good deal of their own way in fixing prices. 
Rubio ore is rather easier in price this week, sales having been 
made at 15s. 6d. per ton, delivered at wharf Tees or Tyne, but the 
general quotation is 15s, 9d. Gellivare ore has been reduced 2s. 6d. 
per ton, and varies, according to quality, from 14s. to 19s. per ton, 
delivered at North-East Coast ports. 

Shipments of pig iron from the Cleveland district this month 
have been fair, though a good deal below last month’s. Up to 
12th they reached 34,690 tons, as compared with 50,098 tons last 
month, and 41,101 tons in June last year to 12th. The stock 
of Cleveland pig iron in Connal’s public warrant stores on 
12th was 77,258 tons, an increase this month of 2047 tons. The 
stock of hematite iron was 3262 tons, decrease this month 1240 
tons. 

The manufactured iron and steel industries are rather more 
satisfactory, and prices are stiffer. The steel-plate makers, it will 
be remembered, in Whit-week, reduced their quotation for ship 
plates 5s. per ton, bringing them to £5 15s., less 24 per cent., 
much against the wish of some of the members of the syndicate, 
who thought the reduction a mistake, unwarranted by the condi- 
tion and prospects of the market. The reduction brought in 

uite a rush of orders, and manufacturers got well supplied. 
Within ten days of their reducing quotations they restored the 
price to the old figure—£6 per ton, less 24 per cent., and to that 
they firmly adhere. For iron ship plates the lowest that will be 
taken is £6 12s. 6d., less 24 per cent., and there is practically no 
competition, as there is only a single firm producing them in this 
district at the present time, and thus they have a monopoly. The 
quantity required is small, but what is wanted cannot well be done 
withont, as there are certain parts of ships that must be constructed 
of iron. The demand for iron plates does not do more than keep 
a single firm going regularly, and they stick to the price they ask, 
as they would probably not book a single order more if they 
offered to accept £6 5s. instead of £6 12s. 6d. Angles are up 
half-a-crown, partly in sympathy with the rise in plates. Iron 
ship angles are at £5 15s., and steel ship angles at £5 12s. 6d., 
both less 24 per cent. f.o.t. Common iron bars are steady at 
£6 5s., and steel bars £6 2s. 6d., less 24 per cent. Somewhat 
greater activity is reported in the demand for steel rails, and fair 
orders have been bcoked lately, so that producers keep to £5 net 
as their figure for heavy steel rails. Steel hoops are at £7, less 24 
per cent., and steel sheets at £8 10s. 

While engaged on Change at Middlesbrough on Monday after- 
noon, Mr. John James Parker, who has been connected with the 
Cleveland iron trade for the last thirty years, suddenly expired 
from a heart affection. He was for many years commercial 
manager of the Glaisdalc Iron Company, who had blast furnaces 
in the Esk Valley, and when that concern ceased operations, and 
the furnaces were dismantled, the late Mr. Parker acted as the 
liquidator. He has since carried on business as an iron and steel 
merchant, His age was fifty years. He was much respected by 
all who had business relations with him. 

The coal trade is generally satisfactory, but on t of the 
imposition of the coal export duty sellers find it more difficult to 
secure foreign orders, and several good contracts are known to 
have been lost to the district on account of it. Consumers abroad 


who have for years had their supplies from Northumberland and 
Durham have given their latest orders to Westphalia, where the 
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coalmasters are competing keenly with those in this district, not 
only for German, but also for’ Russian, Danish, and Swedish con- 
tracts., Work is steadily carried on at the collieries in this district, 
and shipments are well maintained, as also are prices. Best steam 
coal is at 13s. 3d. per ton, f.o.b., and smalls at 5s. 6d. Gas coals 
are about 10s. 3d. per ton f.o.b. Coke is dearer, having gone up 
3d. this week, so that furnace coke is now at 15s. 3d. per ton for 
medium qualities delivered at Middlesbrough furnaces. There is 
more activity at the collieries raising coking coals. Foundry coke 
is sold at 18s, per ton f.o.b. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE depression in the iron trade continues, and, so far as raw 
iron is concerned, is more severe than for a long time past. 
Makers have been looking for a cheapening of production, and 
this has not come up to the extent expected. At present there is 
not much inducement to make iron for stock, the future course of 
the market being regarded as quite uncertain. On the other hand 
there is an almost entire absence of speculative business in the 
warrant market, due to several causes, among which are the 
holiday season of the year, the smallness of stocks, and the general 
inaction of the markets, both home and foreign. 

There has been a poor business this week in pig iron warrants. 
Scotch warrants have been done in small quantity from 53s, 8d. to 
533. 7d. cash and one month. A few transactions are reported in 
Cleveland pigs at 45s. 2d. cash, 45s. 14d. for delivery in six to 
fourteen days, and 45s. 34.one month. For Cumberland hematite 
warrants there has been scarcely any inquiry, and the nominal 
price is 57s, 6d. per ton. 

Scotch hematite is in slow request, merchants quoting 60s. 6d. 
for delivery at the steel works. 

There are 40 furnaces producing ordinary, 34 hematite, and 2 
basic pigs, the total of 76 thus blowing in Scotland, comparing 
with 85 at this time last year. 

Prices of Scotch makers’ pig iron are without material variation. 
Special brands are practically unchanged, and the cheaper 
qualities are in some cases 6d. higher, and in others 6d. lower. 
Govan, f.a.s. at Glasgow, No. 1, is quoted 5is. 6d.; No. 3, 54s, 6d.; 
Carnbroe, No, 1, 563.; No. 3, 54s, 6d.; Clyde, No. 1, 66s. 6d.; 
No. 3, 56s.; Gartsherrie and Calder, Nos. 1, 67s.; Nos. 3, 56s. 64.; 
Langloan, No. 1, 67s. 6d.; No. 3, 57s.; Summerlee, No. 1, 70s.; 
No. 3, 57s. 6d.; Coltness, No. 1, 73s. 6d.; No. 3, 57s. 6d.; Glen- 
garnock at Ardrossan, No.1, 66s.; No.3, 56s.; Eglinton at Ardrossan 
or Troon and Dalmellington at Ayr, Nos. 1, 56s. 6d.; Nos. 3, 55s.; 
Shotts at Leith, No. 1, 69s.; No. 3, 57s. 6d.; Carron at Grange- 
mouth, No. 1, 67s.; No. 3, 57s. per ton. 

The public stocks of pig iron do not vary much. In the past 
week there has been a decrease of 44 tons in Connal’s Glasgow stock 
making the total 59,804 tons, or 11,482 less than at the beginning 
of the year. Regarding the makers’ private stocks, no official 
returns are available, but there is an impression that the current 
output is not being fully sold. 

Shipments of pig iron are a good dea] smaller in the past week ; 
amounting to only 4394 tons, compared with 10,156 in the same week 
of last year. On the other hand the arrivals of Cleveland pigs in 
Scotland are large, amounting to 10,224 tons, as compared with 
4353 in the corresponding week of last year. The total import of 
Cleveland iron since the beginning of the year is 188,031 tons, 
showing an increase of 65,983 tons over the quantity received in the 
same period of 1900. 

There is a good business in some of the foundries and engineer- 
ing works, but the finished iron trade as a whole does not improve. 
The tone of business is flat, and full prices are difficult to obtain 
except on small urgent lots. A few weeks ago it was thought that 
the steel trade had entered on a fresh start, and that by this time 
there would be general activity. This anticipation has not been 
realised, and at present the probable course of business is causing 
some anxiety. Advices from America are to the effect that 
business is slackening off in the steel trade, and there are some 
who think the result of this will be a renewal of competition with 
makers here, both with home and foreign markets. Uncertainty 
prevails as to the influence likely to be exerted on the steel trade 
and prices especially by the American Steel Trust, and rumours 
are current that the American makers are sending over materially 
lower quotations. The cost of production here is too high, and it 
is felt that both as regards wages and fuel there are likely to be 
further modifications in the course of the next few weeks. 

The coal trade is dull, and there is no immediate prospect of an 
improvement. Total shipments are good, but the inquiry is at 
present unsatisfactory, and within the past week or so the charter- 
ing of coal steamers has been very backward. Main coal is quoted 
f.o.b. at Glasgow 9s., steam 10s., ell 10s, 3d. to 10s, 9d., and splint 
10s. 6d. to 10s. 9d. per ton. The home demand for household 
purposes has been only very moderate, but prices to household 
consumers are still comparatively high. 


WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


THE steam coal business continues in a healthy state, and 
though a foreshadowing is given in trustworthy quarters that the 
second half of the year will usher in lower prices, there are no 
indications yet. As regards colliery shares, inquiries are increas- 
ing, and the announcement of 15 per cent. dividend by the New- 
port-Abercarn is likely to give increased animation. 

For some little time prices have been keeping to the rut of 18s. 
to 18s. 6d. This is now altering. It was stated on ’Change, Car- 
diff, Monday, that Messrs. Adams and Wilson, who represent the 
Plymouth Company, had sold 2000 tons for 19s. 6d. per ton, and, 
what is still better, sales had been effected of best steam at 20s., 
and in some cases 21s, 

On Tuesday it was announced on ‘Change, but I have not been 
able to authenticate, that another contract for an English railway 
has been secured by the Plymouth Company for 24,000 tons 
steam coal at 17s., delivery to be at the rate of 2000 tons 
per month, This figure is a fair guide to the future rate. Coal- 
owners’ stems are full for June shipment, and already bookings 
are being made still further ahead into August. The comment at 
docks is that Welsh coal is yet in the ascendant, and the tax no 
hindrance. 

The latest quotations, Cardiff, are as follows:—Best steam, 
203. 6d. to 21s.; best seconds, 18s. to 18s. 6d.; ordinary seconds, 
ljs. 6d. to 17s. 9d.; drys, 15s. 6d. to 16s.; special smalls, 10s.; 
best ordinaries, 9s. to 9s. 3d.; seconds, 8s. to 8s. 9d.; other sorts 
from 7s. 9d.; best Monmouthshire large, 16s. to 17s.; best seconds, 
lis, to 15s. 6d.; other sorts from 14s. 6d.; small, 8s. to 8s, 6d.; 
best house, 17s, to 18s.; seconds, 15s. 6d. to 16s.; No. 3 Rhondda, 
16s. 6d. to 16s. 9d.; brush, 13s. 6d. to 14s. 6d.; small, 10s. to 
10s. 6d.; No. 2, Rhondda, 13s, 9d. to 14s. 3d.; through and 
through, 10s. 6d. to 11s.; small, 8s. to 8s, 3d. 

Pitwood prices are again looking up, though consignments are on 
the increase. One day this week three loads came into Newport 
from Cork, one from Waterford, one from Youghal, one from 
L’Orient, and another from Bordeaux. Prices are now 16s. 9d. to 
17s., Cardiff or Newport. Patent fuel, 15s. 1d. to 16s. 6d.; 
furnace coke, 16s. to 17s.; foundry, 18s. 6d. to 19s. 6d. 

I regret to note the death of a well-known P. D. manager, Mr. 
Gwilym Jones, of the Powell Duffryn, George’s, and Llettyshenkin 
Collieries. He was only in his fiftieth year. 

The May coal shipments from all ports—South Wales and 
Monmouth—shows an aggregate total of 1,866,575 tons, as against 
1,682,927 tons despatched the previous month ; but as compared 
with the corresponding month last year, there is a decreased ship- 
ment of 228,211 tons. 1 notice that the patent fuel industr 
figures well, Cardiff sent away 41,869 tons, Swansea 42,015, 


'N ewport, Mon., 2653 tons, and the new port—Port Talbot—comes 


into notice very favourably with 9099 tons. ! 

During the month Cardiff and Newport exported 7943 tons iron 
and steel. 

The Swansea coal trade continues to flag. Last week’s exports 
were under 40,000 tons, France only took 12,000 tons ; Germany, 
8130 tons ; Itaiy, 6652 tons. Port trade showed generally a falling off 
compared with the previous week. Closing coal prices were :— 
Anthracite, finest hand picked, 23s. to 24s.; seconds, 18s. to 18s. 6d. ; 
best large, 17s. to 17s. 6d.; red vein, 12s. to 12s, 3d.; rubbly culm, 
5s. 3d. to 5s. 9d.; steam, 20s.; seconds, 16s, to 17s.; bunkers, 11s, 
to 12s.; small, 8s. 6d. to 93, House coal: No, 3 Rhondda, 17s. to 
l7s. 6d.; through, 14s. to 15s.; small, lls. to lls. 6d.; No, 2 
Rhondda, 14s. 6d. to 15s.; through, 11s. 6d. to 12s.; small, 8s. 6d, 
to 9s, 

Patent fuel, 15s, 6d. to 16s, 6d.; coke, 15s, 6d. to 18s., 
according to quality. 

I.am glad to hear favourable news of the Rhondda and Swansea 
Bay Railway. Of late a decided improvement has set in, and even 
the ordinary shareholders, as well as the preference, are more 
hopeful. 

tt was stated in Swansea this week that since February only 100 
tons of American bar have been received, and that more are now 
due. Liverpool sent a cargo of steel scrap this week to the 
Bryngwyn Steel Company, and 1610 tons pig iron came in from 
various parts, 

Ebbw Vale continues to do good work, and there is a little hope of 
Blaenavon seeing an improvement. Cyfarthfa holds its own well, 
principally in rails and bars. In the Swansea Valley the Upper 
Forest Works are again fully employed, and the Duffryn 
steel producing departments, including the bar mill, are 
doing good work. Cwmfelin and Swansea hematite smelt- 
ing shops are fully occupied with business, and at the Mannesman 
I hear more hands are now employed than have been the case 
for along time. As regards the tin-plate works a good deal of 
solid business is being done, and most mills are busy. At the 
Worcester Works another tin-plate mill was started on Thursday, 
and a second one this week. Clearances of make were not 
marked last week on account of deficient tonnage coming in. The 
make amounted to 54,120 boxes, shipment only 22,632 boxes. 
Stocks are now at 91,450 boxes, but no concern is felt on this head, 
as trade prospects are encouraging. Prices are firmer and even 
advancing. I see by the May totals that Russian trade last month 
was decidedly good; 4155 tons, as against 1334 tons for the 
previous month. Straits and China totals were also better. 

On ’Change, Swansea, mid-week, a good deal of interest was 
expressed about the American deputation which has been pro- 
moted by the Tin-plate Association. 

It was reported that the business being done in tin bars is 
steady, and that the market in pig iron continues firm and trust- 
worthy. 

Closing figures generally were as follows:—Glasgow pig iron 
warrants, 53s. 7d. to 53s. 74d. cash; Middlesbrough, No. 3, 
45s. 14d.; hematite warrants, 57s. 6d. for mixed numbers ; Welsh 
bars, £6 10s. to £6 12s. 6d.; angles at usual extras. Sheets show 
an advance, both in iron and steel:—£7 1is. to £8 f.o.t. at 
works, 

Steel rails: Heavy sections, £5 15s. to £5 17s. 6d.; light, 
£6 7s. 6d. to £7 7s. 6d. Bessemer steel bars, £5, Siemens, best, 
£5 2s, 6d. 

Tin-plates: Bessemer steel cokes, 13s. 6d. to 13s. 9d.; Siemens 
coke finish, 13s, 9d.; ternes, per double box, 28 by 20 C., 24s. 6d., 
25s, 6d., to 28s, 6d.; best charcoal, 15s. 3d. to 15s, 6d.; wasters, 6d. 
to 1s, less than primes. 

Big sheets for galvanising, 6ft. by 3ft. by 30 g., per ton, £9 10s. 
to £9 lis.; finished black plate, £9 2s. 6d. to £9 5s.; block tin, 
£129 lis. to £125; spelter, £17 10s.; lead, £12 12s. 6d. This as 
compared with Spanish, £12 7s. 6d.; copper, Chili bars, £69 2s. 6d. 
to £69 12s. 6d.; iron ores, Tafna, 15s. 6d.; Rubio, 14s. 6d. 

A new industry for Wales is to be established in the Duffryn 
Valley, Port Talbot, in the form of a celluloid works, which are 
expected to employ a large number of men. 

Spelter works in the Swansea Valley are doing well, and the 
chemical factories without exception are flourishing. 


NOTES FROM GERMANY. 
(From our own Correspondent.) 

A MORE hopeful tone undeniably prevails in the iron business 
over here, yet material alterations or improvements cannot be 
stated to have taken place upon the week. Various contracts of 
considerable weight are, however, holding out, and as the outlook 
is promising there is every reason to expect a brisk trade for early 
autumn, and the firm tone already noticeable in many branches 
will most likely increase. The Prussian State Railways have last 
week granted contracts for 305 locomotives, wortk M. 17,500,000, 
to inland firms, The prices agreed on are about the same as those 
quoted in January of present year. Up to the present ironmasters 
have prudently desisted from advances, except in a few special 
cases ; in Silesia, for instance, a rise in the prices for crude iron is 
out of the question for the immediate future at least, demand 
— irregular and on the whole languid, and stocks are very 

eavy. 

The Silesian pig iron convention reported stocks to amount to 
80,000 t. last week, and if consumption does not improve, stocks 
will remain large and quotations flat for the remainder of the year. 
Likewise in billets and in raw bars a very limited trade is done. 
The finished iron business, on the other hand, shows an improving 
tone ; the hoop trade is very lively, and plates and sheets are also 
in strong demand. Heavy plates for boiler-making and ship- 
building are in particularly good call. For girders fairly long 
terms of delivery are now being asked, which shows that the 
employment at the mills is improving. The business in rails and 
general railway material is strong ; the shops are, almost without 
exception, actively occupied, and quotations are stiff, with a 
tendency upwards. Tubes of every description are, on the other 
hand, in a most unfavourable condition ; in fact, the trade in that 
article is getting worse and worse. On foreign account a good 
inquiry was coming in for wire and wire nails ; home consumption 
is languid. 

The Rhenish- Westphalian Gazette gives the following figures con- 
cerning German import and export from January to May of present 
year. During the first four months of this year import in English 
coal to Germany was 1,270,799 t., against 1,587,245 t. for the 
corresponding period the year before ; decrease being 316,446 t. 
Total import in pit coal, brown coal, and coke to Germany, from 
January Ist to April 30th, was 4,269,237 t., against 3,563,451 t. 
for the corresponding period last year; total export was 
5,454,370 t., against 6,194,485 t. Shipments of coal and coke in 
May of present year were, from the Ruhr district, 4,121,830 t., 
against 4,235,440 t.; from the Saar district 585,040 t., against 
619,390 t.; from Silesia 1,405,610 t., against 1,511,980 t.; and from 
the three districts together 6,112,480 t., against 6,366,810 t. for 
the same month last year. Total deliveries of coal and coke during 
the first five months of the year were, from the Ruhr district, 
19,830,490 +t., against 20,044,550 t.; from the Saar district 
2,904,620 t., against 2,973,960. t.; from Silesia 7,270,040 t., 
against 7,427,230 t.; and from the three districts together 
30,005,150 t., against 30,445,740 t. for the corresponding period 
the year before. 

Last week was extremely quiet on the Austro-Hungarian iron 
market. Most articles are neglected, only plates and girders 
remaining in tolerably fair request. Quotations show an inclination 
downwards, 

On the Belgian iron market there has been rather less done this 
week than before the holidays, the demand for finished iron having 
perceptibly decreased ; a successful competition with foreign firms 
is almost out of the question, except in cases where the Belgian 


finished ironworks produce their own requirements in raw material, 
Export quotations are as under: — Merchant bars, No, 2, 
132°50f.; girders, 120f.; iron plates, No, 5, 145f.; and steel plates 
155f. p.t. For inland consumption prices are 5f. to 7f. per ton 
higher. Import in billets and blooms during the first four months of 
the present year was 11,169 t., against 1404 t. in the year before ; 
pig iron, 5,180 t., against 142,107 t.; and serap iron, 10,856 t, 
against 38306 t. ; ingots, 2006 t, against 618 t. ; and malleable iron 
bars, 4019 t., against 2372t. Export in steel rails has remarkably 
increased during the first four months of present year, 33,174 t, 
having been exported, against 17,164 t. for the corresponding period 
jast year. Other articles show a decrease in export ; girders, for 
instance, 4838 t., against 15,879 t.; steel plates, 3518 t., against 
4223 t. ; steel bars, 4494 t., against 6426 t.; scrap iron, 10,243 ¢, 


against 18,806 t. ; iron girders, 3287 t., against 19,309t. ; iron plates, 


14,152 t., against 24,708 t. ; malleable iron bars, 51,642 t., ayainst 
71,321 t. Cockerill has quite recently been successful in obtaining 
an order for 10,000 t. rails for the Hedjas Railways at 134t. p.1, 
c.i.f. Beyrut, which is equal to 112, to 114f. f.o.b. Antwerp. ‘I'he 
Ougoée works is going to supply 1368 t. fish-plates at 169f. cif, 
Beyrut, or 149f, p.t. f.o.b, Antwerp. 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market very brisk for all descriptions, and prices 
have a strong upward tendency. House coal in fair request, and 
prices firm. Exports for week ending 8th were: Coal, foreign, 
44,613 tons ; coastwise, 18,302 tons. Imports for week ending 1) th 
were: Iron ore, 3790 tons; pig iron, 990 tons; scrap, 28 tons ; 
cement, 350 tons ; oak timber, 933 loads ; deals, 2300 loads; pit- 
wood, 5600 loads, 

Coal: Best steam, 16s. 6d. to 17s.; seconds, 15s, to lds, 6d. ; 
house coal, best, 17s. ; dock screenings, 9s. ; colliery small, 8s, 
to 8s. 3d. Pig iron: Scotch warrants, 53s. 44d.; hematite war- 
rants, 57s. 6d. f.o.b, Cumberland prompt: Middlesbrough, No, 3, 
45s. Iron ore: Rubio, 14s. 6d. to 14s, ¥d.; Tafna, 15s. to 15s, 6d, 
Steel: Rails—heavy sections, £5 5s. to £5 7s. 6d.; light ditto, £6 
7s. 6d. to £7 73. 6d. f.o.b.; Bessemer steel tin-plate bars, £5; 
Siemens steel tin-plate bars, £5 2s. 6d, all delivered in the district, 
cash, ‘Tin-plates: Bessemer steel: coke, 13s. 6d. to 13s. 9d. ; 
Siemens—coke tinish—13s, 9d. Pitwood: 17s. ex-ship. London 
Exchange Telegram: Copper, £69 2s. 6d.; Straits tin, £131 10s, 
Freights: Easier. 


AMERICAN NOTES. 
(From our own Correspondent.) 


New YorK, June 5th. 

ALL industrial conditions are extremely favourable. Production 
continues at highest capacity, and orders in band will absorb out- 
put up close to autumn. Under this condition of things, coupled 
with the possibilities of a revival of demand, manufacturers do not 
believe any material change in market conditions possible. The 
Illinois Steel Company management says the demand for iron and 
steel is not as heavy as two weeks ago, but capacity is oversold for 
months. The locomotive builders built last year 3153 railroad 
engines, an increase of 14 per cent. Of this number 545 were 
compounds, 102 geared, 21 compressed air, and 48 electrics. There 
were 505 engines exported, or 11 less than in 1899, The output of 
the largest works, the Baldwins, is 1100 a year. The United 
Copper Company of Montana has been organised with a capital of 
80,000,000 dollars to acquire all mines, lands, &c., not controlled 
by the Amalgamated Copper Company. Preparations are being 
made to mine Canadian coal on a large scale. The latest company 
has a capital of 1,000,000 dollars, and will develop two rich veins 
at Mount Carlyle, Kent County, New Brunswick. The consolida- 
tion of the Amalgamated Copper Company, the Boston and Mon- 
tana Copper and Silver Mining Company, and the Butte and 
Boston Copper Mining Company is announced. These interests 
are in no way affected by the organisation of its 80,000,000 dollar 
rival. It is said the next amalgamated dividend will be increased 
from 8 to 10 per cent. 

There is a scarcity of agricultural labour in many sections of the 
West, particularly Kansas, Oklahoma, and Texas; and farm 
animals are very scarce owing to the exhaustion by the South 
African war. Thomas A. Edison’s promised new storage battery 
for the propelling of cars and vehicles is to be exploited by a close 
corporation, and great things are expected of it. The formation 
of great corporations continues. The capitalisation of companies 
having a capital of over 1,000,000 dols. was for the month of May 
267,000,000 dols., and for five months this year, 2,077,210,000, as 
compared to 1,417,850,000 dols. same five months last year. A 
Boston lumber syndicate is negotiating a 20,000,000 dols, combine 
in Eastern Texas. The receipts of the United States Government 
for May exceeded expenditure by 10,492,879 dols., and for past 
eleven months 58,587,134 dols. 

The oil excitement continues, and it is now asserted on investi- 

ations made, that the great Texas oil belt extends into Mexico. 
markable developments are announced almost daily, and all 
steam users in the south-west are interested in the utilisation of 
oil as fuel. Reports of traffic and earnings from several railway 
systems show remarkable results. The rail mills are choked with 
orders, and new requirements exist but are not presented. Steel 
of all kinds is high in price, though there are symptoms in one or 
two directions of possible weakness. The contests for control over 
transcontinental systems is not likely to be renewed. Much new 
work is projected, and as capital views with favour new road build- 
ing, it is probable this year’s returns will show quite an increase 
over last year in mileage. Bankers are co-operating in the pushing 
of many new enterprises, and the weekly and monthly statements 
of financial conditions are full of encouragement. 


PATENTS IN Spatn.—The duration of an original patent is twenty 
years, if the process is patented by the original inventor and is 
new. Patents for inventions not the patentee’s own or not new 
are only granted for five years. A patent will, however, be 
granted for ten years for the applicant’s own invention even when 
the inventor has taken out a patent for the same process in 
one or more foreign countries, provided that the application for 
the Spanish patent is made before the expiration of two years 
running from the date of the original Spanish patent. 

TROLLEY PoLE CATCHER.—The Wilson trolley pole catcher, 
which is a new patented appliance for preventing trolley poles from 
‘jumping ” the overhead wire and thereby injuring or destroying 
the trolley, the overhead construction, and the pole, as well as 
causing the detention of the car, is attracting much attention, and 
thousands are already in use in Philadelphia. It consists of a strong 
compact reel on which the trolley end, instead of dangling from the 
pole, is coiled automatically, and firmly held in place by a spiral 
spring ; the whole being closed in a cast iron cylinder, 4in. by Sin., 
and weighing 10 lb., with a slot for the passage of the cord. The 
appliance is conveniently attached to the outside of the rear dash- 
board of the car, and in reversing the pole it is transferred to a 
similar position on the other dash-board. There is just enough 
“slack” to give the trolley pole the necessary free play on the 
wire, and thus preventing injury from “flying trolley poles.” In 
case the pole leaves the wire the appliance instantly seizes the cord 
and holds the pole until the car is stopped and the pole released. 
In addition to these more important features of the invention, the 
use of a trolley pole catcher relieves the conductor from constant 
attention to the cord, thus enabling him to give undivided atten- 
tion to his other duties 


JuNE 14, 1901 


THE ENGINEER 


633 


LAUNCHES AND TRIAL TRIPS. 


OUSEL, built by, Wigham Richard- 
son and Co., 3; to the order of, the Cork 
Steamship Company, Limited ; j_dimensions 255ft. 
long, ft. beam; engines,” triple-expansion ; 
by, Wigham Richardson and Co., 
Limited ; “spéed averaged 12 Knots ; trial trip, 
May 30th. 

PENLEE, screw cargo steamer ; built by, Ropner 
and Son,’ Stockton-on-Tees ; to the order of, Mr. 
he B. Chellew, Truro ; dimensions, 3§2ft. by. 48ft. 

y 28ft. din. ; to carry, 6550 tops on Lloyd's 
freeboard ; engines, triple-expansion, 
pressure 1601b. ; constructed by, Blair and Co., 
Limited, Stockton ; trial trip, May 31st.” 

MinpuRA ; - built by, John Reid and Co. 
Limited, Whiteinch ; to the order of, Australian 
United Steam Navigation Company, Limited, 
London ; dimensions, 300ft. long, 42ft. beam, 
and 24ft. deep; to carry, deadweight ‘of 3250 
tons ; engines, triple-expansion, 2lin., 34in., 56in. 
diameter by 42in,. stroke, pressure 170 |b. ; con- 
structed by, Dunsmuir and Jackson, Limited, 
Govan, with Howden’s forced draught ; launch, 
June Ist. 

Eprrus, cargo steamer; built by, R. Craggs 
and Sons; to the order of, Mr. P. 8. Topali: 
dimensions, 330ft. 6in. long, 47ft. lin. beam, and 
26ft. 6in. deep; to carry, deadweight of 5600 
tons ; engines, triple-expansion, pressure 160 Ib. ; 
constructed by, Westgarth, and 
Co.; highly satisfactory ; trial trip, June 2nd. 

BECKENHAM, steel screw steamer ; built by, 
Ropner and Son, Stockton-on-Tees ; to the order 
of, Britain Steamship Company, Limited, London ; 
dimensions, 383ft. 7in. long, 50ft. 6in. beam. and 
31ft. deep; engines, triple-expansion, 25in., 43in., 
73in., by 48in. stroke, pressure 200 Ib. ; con- 
structed by, Blair and Co., Stockton ; launch, 
June 3rd. 

TONBRIDGE ; built by, W. Pickersgill and Sons, 
Sunderland ; to the order of, Galbraith, Pem- 
broke, and Co., London ; dimensions, 334ft. by 
46ft. 10in. by 24ft. lin. deep; engines, triple- 
expansion, 23in., 38in., 64in., by 42in. stroke, 
pressure 180 lb, ; constructed by, John Dickinson 
and Sons ; launch, June 3rd. 


No. 1, twin-screw barge-loading dredger ; built 
by, W. Simons and Co., Limited, Renfrew ; to 
the order of, the Imperial Russian Government ; 
engines, two pairs compound surface-condensing, 
of 400 horse-power, pressure 120 lb.; bucket 
ladder dredger, capable of dredging to a ‘depth of 
394ft.; launch, June 4th. 

SCHARZFELS, steel screw steamer; built by, 
Wigham Richardson and Co., Limited ; to the 
order of, the Deutsche Dampfschiff-fahrts Gesell- 
schaft ‘‘ Hansa,” of Bremen ; dimensions, 430ft. 
long and 55ft. beam ; engines, four-crank quad- 
ruple, on the Yarrow-Schlick and "I'weedy sys- 
tem ; constructed by, builders of ship ; launch, 
June 5th. 

LAKE MANITOBA, twin screw passenger steamer ; 
built by, C. 8. Swan and Hunter, Limited ; to the 
order of, Elder, Dempster, and Co., Liverpool ; 
dimensions, 483ft. long, 56ft. beam, and depth 
34ft. 10in.; to carry, 122 first-class and 1250 
third-class passengers ; engines, triple-expansion, 
23hin., 38in., and 64in. by 4fin. stroke, pressure 
180 Ib.; constructed by, Richardsons, West- 
garth, and Co., Limited: a speed of 12 knots is 
expected ; vessel intended for Canadian trade ; 
launch, June 6th. 

Rica, bucket-and-pump hopper dredger ; built 
by, W. Simons and Co., Limited, Renfrew, for 
service in the Port of Riga; dimensions, 200ft. 
long, 36ft. broad, 15ft. Gin. deep; to carry, 
1000 tons of dredgings ; engines, compound sur- 
face- condensing, pressure 120 1b. ; vessel is built 
under the inspection of and is classed by Bureau 
Veritas ; launch, June 7th. 

WISBECH, steamship ; built by, Blyth Ship 
ow Company ; to the order of, Atkinsons 

Newcastle ; dimensions, pre long, 36ft. 
in. beam, and 19ft. 2in. deep ; to carry, cargo ; 
engines, triple-expansion : by, the 
North-Eastern Marine Engineering Company, 
Limited, Wallsend ; vessel is provided with every 
appliance for the rapid handling of cargo ; launch, 
June 7th. 

EcaTERINA Covrpa, steel screw steamer ; built 
by, Craig, Taylor, and Co., Stockton- on-Tees ; 
to the order of, Mr. Nicolas Couppa, of Mar- 
seilles ; dimensions, 332ft. by 46ft. by 23ft. Yin. ; 
to carry, cargo ; engines, triple-expansion, 234in., 
39in.. 64in., by 42in., pressure 160 1b.; constructed 
by, Blair and Co., Limited ; a speed of over 10 
knots was maintained ; trial trip, June 8th. 


H.M.S. TEAL, shallow-draught gunboat ; built 
by, Yarrow and Co., Poplar; to the order of, 
the British Government ; engines, compound, 
and twin screws with Yarrow straight water-tube 
boilers ; to carry 4 tons of armament and fuel on a 
draught of 2ft. 3in.; the contract speed of 
13 knots was attained with great ease. 


CATALOGUES. 


T. S. McINNEs AND Co., LimtTED, Clyde Place, 
Sua Catalogue of McInnes-Dobbie indica- 

rs, 

TAYLOR AND HvuBB ARD, Kent-street Works, 
Leicester. Circular illustrating the Midland loco- 
motive steam crane. 

Sax aNnD Co., LIMITED, Rupert-street, 
London, W.—Second edition of circular of high- 
voltage electric lighting accessories. 

Tue General Electric Company, Limited (1900), 
Queen Victoria-street, London. Tenth edition of 
catalogue of ammeters, volt meters, electricity 
meters, galvanometers, &c. 

W. anp T. AveRY, LimiTeD, Soho Foundry, 
Birmingham. A nicely appointed book containing 
some large photo-process illustrations showing 
the progress made by this company’s works. 

Mavor CovLson, LimiTep, Glasgow. 
New illustrated catalogue of electrical plant.— 
The book is bound up in a stiff cloth cover, bear- 
ing an appropriate and original design. The 
contents of the book are nicely arranged, and the 
illustrations of excellent quality. 


“ings.” 


THE General Electric Company (1900), Limited, 
Queen Victoria-street, lane Illustrated cir- 
cular of the “ Freezor” electric fans and small 
motors for continuous and alternating currents, 
DEWRANCE AND Co., 165, Great Dover-street, 
London, 8.E.— Revised price list of pressure 


‘gauges ;-also a pamphlet on the ‘ Lubrication 


and formation” of Surfaces for Machinery Bear- 


NorMAN, AND Stacey, Limited, Queen Victoria- 
street, London. Illustrated pamphlet of officers’ 


ideal quarters.—The . pamphlet . contains some 


very good examples of the modern decorative 
and furnishing movement. 

CLARKE AND STANDFIELD, 11, Victoria-street, 
London, 8.W. Second edition of a pamphlet on 


‘Floating Docks. The book contains illustrations 


and particulars of some of the best known docks 


‘in the world, and will be found interesting. 


Husson’s Sarety ACETYLENE SYNDICATE, 
Limitep, 28, Victoria-street, Westminster. — 
Catalogue giving particulars of this system of 
lighting, which, the makers claim, conforms with 
the requirements of a perfect system of illumina- 
tion by acetylene gas. 

Tue Unbreakable Pulley and Mill Gearing 
Company, Limited, West Gorton, Manchester.— 
This firm has combined within the cover a nicely 
bound book, a catalogue, and a treatise on the 
economical transmission of power, chiefly by 
toothed wheel gearing, belts and ropes. The 
matter is arranged in a readable and concise 
manner. 

MATHER AND P att, LiMiTED, Salford Iron- 
works, Manchester. Fourth edition of price list, 
pocket catalogue, and tables of useful informa- 
tion.—It is not surprising that this little book 
has run to a fourth edition. Besides being a 
pocket catalogue, it is almost as useful as Moles- 
worth. The binding, printing, and illustrations 
are all equally well done. 

Mour AND FEDERHAFF, Mannheim, Germany. 
Illustrated catalogue of electric and steam cranes. 

—The book is well appointed, and contains admir- 
able illustrations of work carried out by this firm 
reproduced from photographs. The firm also 
makes grabs, scales, and testing machines. The 
sole agents for the United Kingdom are Francis 
and Spilsbury, 20, Bucklersbury, London. 

Batpwin Locomotive Works (Burnham, 
Williams, and Co.), Philadelphia, U.S.A. Record 
of recent construction, Nos. 23 and 24, May, 1901. 
—The latter part contains, amongst other fea- 
tures, illustrations and particulars of the engines 
which these works have supplied to South Africa 
lately. Part 23 contains an illustrated paper on 
* Locomotive Boilers,” by Mr. Cornelius Vander- 

ilt. 

HoMAN AND RopcErs, 17, Gracechurch-street, 
London. New pocket catalogue of standards and 
tables of constructional work adopted by this 
firm. The contents have been compiled by Mr, 
Ernest Homan and Mr. Leopold Mensch, and 
include some interesting calculations for the 
excentric loading of stanchions for girders and 
stresses on columns. The book is handsomely 
bound in leather. 

Tue Tangye Tool and Electric Company, 
Limited, Birmingham, (1900) tool section cata- 
logue.—This tastefully devised catalogue com- 
mends itself chiefly on account of the neatly 
executed engravings which it contains. The 
contents include lathes of many kinds, drilling, 
planing, shaping, slotting, grinding, forging, 
screwing, and tapping machines. The book also 
contains a well-arranged index. 


THE PATENT JOURNAL. 
Condensed from Oficial Journal of 
ents. 


Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


28th May, 1901. 


10,994. MatcH-IoniTI0N Composition, A. J. Boult.— 
(F. Sdfstriim, Sweden.) 

10,995. WATER-TURE ges J. M. Vidal, London. 

10,996. Enotes, C. E. Inglis, London. 

10,997. PaPER-FEEDING Macuines, E. J. Hallberg, 
London. 

10,998. PAPER-FEEDING Macuings, E. J. Hallberg, 
London. 

PAPER-FEEDING AppaRaT Js, E. J. Haliberg, 


mdon. 

11,000. Execrric Heatinc Drvicr, E. Kastner, 
London. 

11,001. Mgasurntnc Surrace Arka, A. J. Boult.— 
(Onited Shoe Machinery Company, United States.) 

11,002. Gas Enoine Ioniter, W. Peto and J. W. T 
Cadett, London. 

11,008. Apparatus for TRANSMITTING and R«cKIVING 
Evxcrric Sionats, G. F. R. Blochmann and C. E. 
Bichel, London. 

11,004. Macuines for Usk in Spreapinc Cement, H. 
H. Lake.—(United Shoe Machinery Company, United 
States.) 

11,005. Powgr Transmitters, A. Benson and J. P. 
Price, London. 

11,006. Motor Veuicies, A. Benson and J. P. Price, 
London. 

11,007. Etecrric Moror, A. Benson and J. P. Price, 
London. 

11,008. Macuines, J. L. Saillet, London, 

11,009. P. F. 8S. Stewart, London. 

11,010. Roap Sweeprrs, D. Elliott, London. 

11,011. Drain Cock for Wetisof Vickers, 
Sons, and Maxim, Limited, and C. L. Sumpter, 
London. 

11,012. Luseicants, J. Snowdon, London. 

11,013. Crrcurr Devices, F. Kuhlo, 


ndon. 

11,014. Freepinc Steam Generators, L. Serpollet, 
London. 

11,015. BurronHo.e Sewine Macurngs, W. L. Wise.— 
(Bielefelder Maschinenfabrik vormals Diirkopp and 
Co., Germany ) 

11,016. ManipuLatine INcorts, W. Evans and D. Lewis, 
London. 

11,017. Exuaust Stiencers, R. G. Brooke, London. 

11,018. Vapour Burners. H. Wolff, London. 

11,019. Mop-HoLDER and Wrincer, B. W. Smith, 
London. 

11,020. Horsgsnors, J. A. Buck, London. 

a. Saw Ser and Gummer, J. I. Newburg, 

mdon. 

11,022. PREPARING MonoproME INpico, A. Rahtjen, 

ndon. 


29th May, 1901. 
Tarvuster, W. H. Salmon, Northfleet, 
en 


ll, pas. for Gasworks, F. 8. Cripps, 


11, MEDICINAL CarsuLes, A. J. Palethorpe, 
ondon. 
11,026. SOUND-SUPPRESSING Cask for TyPEwRITERS, F, 
Drew, Wallfields, Hertford. 
ll ,027. INFERENTIAL FLUID Merzr, T. Thorp, White- 
field, near Manchester. 
11,028. Zogrrore, N. M. Snyder, Kingston - on - 


Thames... 
11,029. BorLer Insectors, R. Fleischberger and A. E. 
Halsall, Manchester. 
11,080. OverHeap Saapxs for J. McLachlan, 
Glasgow, 
11,081. SEPARATING Grease from Steam, W. J. Baker, 
Searborough. 
11,032. Ruwper - covered Rowers, F. Reddaway, 
Manchester. 
11,033. a Mepats, W. W. Twigg, Bir- 
mingh: 
11,034. Sebecins Switcues for Morors, T. E. Weaver, 
Manchester. 
11,035. Osrarnine Drastase, T. Hancock, Worcester. 
11,036. Makrna Screw Bouts; T. M. Anderson, Man- 
cheste or. 
11,037. New Gamer, H. O. and J. O. Roberts, Glou- 
cester. 
11,038. SupporTING and Croruss, A. Siaclair 
Glasgow. 
11,039. Sprrav J. Dickson and H. Smith, 
Sheffield. 
11,040. Macutngs for Coamino Paper, F. Maginn, 
Warrington. 
11,041. Wuexx Tires, D. McLean, North Shields. 
11,042. WaTer SPRINKLER or Sprayer, H. N. Lawton, 
Glasgow 
11,043. WATER SPRINKLER or SPRAY ER, H. N. Lawton, 
Glasgow. 
11,044, Steam Generators, W. Mitchell, Manchester. 
11.045. Dyxina or PrEsERvING TimperR, J. Pfister, 
Manchester. 
11,046. Hox, 8. C. Wadham, Newport, I. W. 
11,047. PROJECTING Puotocrapns, E. T. Saunders, 
Dudley, Worcestershire. 
11,048, Fenpers, G. A. Edman, Birmingham. 
geo STRINGED Musica InstRUMENTS, C. E. Fiedler, 
ndon, 
11,050. Ececrric Arc Lamp, E. M. Barnes, London. 
11,051. Detector Devicss for Borriss, E. J. Brown, 
London. 
11,052. Pyrometers, M..Arndt, London. 
11,053. Tramway Line T. G. Pearse, Ply- 
| mouth. 
11,054. Cigarette A. Sidler; London. 
11, 055. Saraty Device for Lirts, A. Manke and J. Loh, 
London. 
11,056. MAKING FirELIcHuTERS, S Marsh, Eastbourne. 
for DRAWING PuRposEs, C.E. Price, 
ndon. 
11,058. ConcreTe Mixer, G. Papworth, London. 
11,059. TyPE-MAKING MacuIngs, T. Hamilton-Adams, 
London. 
11,060. CLoset Szats, H. Miiller, London. 
11,061. Door Botts, H. L. Cocks, London. 
11,062. SmaLt-aros, L. B. Taylor.—(A. B. Lard, United 
tates. 


Si -) 

11,063. Tareapine Not or Dig, A. E. and C. H. Mann, 
London 

11,064. Vent-cLosinc Device for Sxrrts, E. B. Hess, 


mdon. 
11,065. Maxine Exprosive Compounps, R. Hawkins, 


mdon. 

11.066. Water Vatvs, J. F. Braidwood, 
London. 

11,067. Fry Catcuer, J. H. Smith, London. 

11,068. Dust-carts, F. Morth, London. 

11,069. Maxine the Eyres in Sewinc Nexpies, W. 
Weispfennig, H. Waelke, and E. Pfannschmidt, 
London. 

11,070. Sream Heatinc Apparatus, T. Whitwell, 

naon. 

11,071. EvectrricaL Connections, J. Gray, London. 

11,072. Firrmses for VenicLe WHEELS, R. Storey, 
London. 

11,673. Guarps of Tramway Cars, F. W. K. Schulze, 
London. 

11,074. SEPARATING GLYCERINE from Orzs, G. Dangoise 
and La Société Generale Belge de Deglycerination, 
London. 

Urtiuisinc the Force of Winn, E. Glowacki, 

mdon. 

11,076. ExTINcuIsHING Arcs, H. Lamm, 


ndon. 
11,077. WaTER-TUBE Borer, L. Mahy and P. Haillez, 


ndaon, 

11,078. Device for Hotpine H. L. Gardner, 
Liverpool. 

11,079. Macutngs, A. J. Boult.—(F. B. 
Converse, j un., United States.) 

11,080. VorLin H. Huzhes, London. 

11,081. Regp Musicat Instruments, J. B. Hamilton, 
London. 

11,082. APPpaRATus, E. G. Scott, 


ndon. 
11,088. Musica, Instruments, &c., E. Rottmann, 
London. 
11,084. CycLe Stanps, F. C. V. Arp and 8. C. Jensen, 
London. 
AcETYLENE Lamps, 8. L. Budzinski, Birming- 


am. 
11,086. Vorrna Macuinrs, L. W. Luellen, London. 
11,087. Prosectites, M. Weiss, London. 

11,088. Tirgs, E. Markovits and W. Scheel, London. 


30th May, 1901. 


11,089. Fastentne for Usk on Hasps, A. Pengelly, 
Devonport. 

11,090. Gas Enornes, M. A. Weir, Kingston-on- 
Thames. 

11,091. ComBtNnaATION FuRNITURE for CHILDREN, W. A. 
Leak, London. 

11,092. Leatuer, M. C. Lamb and P. Spence and Sons, 
Ltd., Manchester. 

11,098. Two-THakap Macuines, J. Kohler, 
Manchester. 

11,094. Coupiino, &c., W. and T. P. Longworth, 
Bolton. 

11,095. ORNAMENTING Faprics, W. Rodger and H. N. 
Ballantyne, Glasgow. 

11,096. Lirr Batt, J. Graham and R. R. Tatlock, 


Glasgow. 

11,097. INTERNAL ComBusTIon Motors, W. Andrews, 
Coventry. 

11,098. Rivetrne Toon, A. E. Bigg, Manchester. 

ll, 009. Sienats, W. Clark and C. Darnell, 


11,100. Printine Macuiyegs, W. Corfe, Liverpool. 
11,101. Bouts, J. Meredith, ‘Covent: try. 

11,102. Trrss, J. Beggs, Manchester. 

11,108. HorsgsHogs, H. E. Boulderstone, Manchester. 
11,104. Wravine Looms, &c., H. Beaumont, Hudders- 


fie 

11,105," Lire-savinc Apparatus, J. Ramsbottom, 

effield 

11.106. S1FTING Apparatus, W. H. Jones and J. W. 
Holland, Wolverhampton. 

11,107. Lamp for PHotoarapnic Rooms, J. H. Ross, 
birmingham. 

11,108. Banpo.rers, P. A. Birmingham. 

ll, H. S. Bell.—(A. Siebert, United 
Sta 

ll, 110. Winpow Sxutrers, F. Chase, Kingston-on- 
Thame: 


es. 
11,111. Top, W. Ireland, Bristol. 
11,112. Prates for ELECTRIC TRAMWAY s, D. B. Foster, 


11,118. Borters, J. Marshall and F. Morrison, Glas- 
gow. 
11,114. Lirg Guarp for Tramway Cars, A. Kohnle, 
asgow. 
11,115. Dryinc Barres, G. W. Green and G. J. 
urrell, Derby. 
11,116. Baaces, J. McArdle, Glasgow. 


ll, Cycte Brakes, J. 8S. and G. C. Bouter, 


gow, 
11,118.: J. Wilson, Rutherglen, Scotland. 
11,119. Bripces for Horszs, B. F. Wyler, London. 
11,120. ‘SHapes fer Exvectrric Lamps, B. F. Wyler, 
London. 
11,121. Automatic for Ral_ways, H. 8: 
Frampton, London. 
11,122. PouLtry Nest, N. Green, London. 
11128, WEIGHING MACHINES, J. Balmforth, 
r. 
11,124. Tuxoporirs, J. Maader, Berlin 
11)125. Fose Ioniren, K. W. Barker.—(C. Gomant, 
France ) 
11,126. Harm Retarninoe Device, 0. Vallendar, 
Charlottenburg, near Berlin. 
11,127. Scags, C. Biele; Charlottenburg, near Berlin. 
11,123. Stipina Doors, M. Charlotten- 
burg, near Berlin. 
11,129. Device for CooLine Arr, J. Munk, Charlotten- 
burg, near Berlin. 
11,130. H. Lanchester, 
New Malden, Surrey. 
11,131. Tins, F. A. Rhodes, bir- 
mingham. 
11,132. H. Bielenberg, London. . 
11,138. Ax es of Venieies, D. Harris, 
son 
11,134. Ram Bonps, C. B. Thwing and C. G. Wiborg, 
London. 
11,135. Evecrric Arc Laue, 8. H. 
London. 
ll, LENS Mounr for Ey EGLAssEs, A. Leo, 
onaon. 
11,137. Hosk Racks, R. D. Wirt and C. E. Knox, 
ndon. 
11,138. Vicnerrine Frame, W. Armstrong and W. R. O. 
Chambers, London. 
11,139. Boiters, C. H. Scott, London. 
11,140. Packrine for STUFFING- -Boxgs, J. C. A. Plett, 


London 

11,141. PACKING, W. L. Wise.—(J. R. Barr, United 
States. 

11,142. Serrine Fousgs, C. P. E. Schneider and J. B.G. A. 
Canet, London. 

11,148. Recepracte for Lerrers, &c, M. 8. Field, 
Kingston-on-Thames. 

11,144. Packaags, M. 8. Field, Kingston-on- 


J chnson, 


ames. 

11,145. Gas Rerort-cHarcinc Apparatus, G. A. 
Bronder, Liverpool. 

11,146. Enoing Va.ves, E. Sykes and M. Pratt, 
Liverpool. 

11,147. TRANSFERRING WaGons from Tracks, R. Eben, 
Liverpool. 

11,148. Connectina Device for C. Verwer,~ 
Live ¥ 

11,149. VULCANISED Rupeer, G. E. 
Heyl-Diaand the Dialene Rubber Company, Limited, 
Liverpool. 

11,150. Sueets, J. Wetter.—(0. Mack, Ger- 


many. 
11,151. Sarery Locxine Device for Crcigs, F. Kress, 


mdon. 

11,152. Vices, H. Hildmann, London. 

11,153. WasHinac Potrep Pants, A. M. Norman, 
London. 

11,154. PHoroorapHic ORNAMENTAL Mounts, S. H. 
Macleod, London. 

11,155. TaLLow and Farry Boptgs, E. G. Scott, 
London. 

11,156. Waxinc TurEaD, The Pheenix Boot Machinery 
Company, Limited.—(/. Keats, Austria.) 

11,157. Garment Hanxoers, P. F. Denning, London. 

11,158. W. R. London. 

11,159. Specracie Casgs, H. H. Lake.—(L. Kirstein 
and A. Asher, United States.) 

11,160. Paste Pors, H. H. Lake.—(Carter’s Ink Company, 
United States.) 

11,161. Paste Pots, H. H. Lake.—-(F. fF. Raymond, 
United States.) 

11,162. Brack G. W. Johnson.—(Kalle and Co., 
Germany.) 

11,168. CoLourntnc Marrers, A. Meyenberg, R. J. 
Lévy, and the Clayton Aniline Company, Limited, 
London. 

11,164. Brake Mecuanisy, E. Liley and W. H. Cullen, 

naon. 

11,165. Manvracture of Farry Acip Compounps, T. 
Weyl, London. 

11,166. Apparatus for ScREwrna Pipgs, R. Jucker, 


naon. 
11,167. Treatinc of Catcrum, G. W. Morrison, 
London. 
11,168. Ventctes, V. I. Feeny.—( Allgemeine 
Electr witits-Gesellschast, Germany.) 
11,169. INsrRUcTIONAL TarRGETs, J. A. Stephens, 


London 

11,170. ADJUSTING Reapinc Macuine Knives, D. 
Griffiths, London. 

11,171. Fence Wrre Howper, M. Angas and F. Sharpe, 
London. 

11,172. Evecrriciry Meters, M. Kallmann, London. 

11,173. Carpet Fapric, W. 3B. Keefer, 
London. 

11,174. for Carriacgs, D. Neilly, 


Lon 
11,175. Ses Orroman, H. Crowther, London. 


81st May, 1901. 


11,176. Hosk Rests, 8. E. Haward and Co., Limited, 
Tunbridge Wells. 

11,177. Maps, S. Holland, Manchester. 

11,178. UNBREAKABLE Woop Letrers, A. W. Kiddie, 
Sou thport. 

11,179. INvaLIDs’ Bep Lirt, E. F. Griin, Southwick, 


ussex. 

11,180. Unstopprrinc Borties, R. W. McGowan, 
Kingston-on-Thames. 

11,181. Insectors, T. H. White, Manchester. 

11,182. PorTABLE HaMMERING APPARATUS, F. J. 
Rowan, Glasgow. 

11,183. SteERING Macutnery, A. B. Brown, Glasgow. 

11,184. PHoTOGRAPHIC CAMERAS, W. J. Lancaster, Bir- 
min; 

ll, for Usk in PLayine Gotr, A. G. Nock, 
Birmingham. 

11,186. Stzgam ConpENsERS, C. Binks and J. Barr, 
Nottingham. 

11,187. ILtuminant Mantes for Gas Burners, H. 
Ledger, Manchester. 

11,188. OprNine Trin Cans, C. Webb and Son, Limited, 
Birmingham. 

11,189. ManipuLaTinc the Warp in G. 
Tunnicliffe, Huddersfield. 

11,190. Connections for Rartways, D. Mahaffy, Bir- 
mingham. 

11,191. Preventive Sotutions, J. Shakespear and 
R. Hincks, jun , Leicester. 

11,192. Wrixpows, J.F. Kerr, Glasgow. 

ll, "198. Unitinc Woop BoaRps TOGETHER, J. Robert- 
son, Glasgow. 

11,194. Guarps for Taamway Cars, R. B. Davidson, 


ll, 195 Raisna Winvow Burnps, W. Bannister, Great 
Harwood, Lancashire. 

11,196. SLewinc of STEAM Wincues, D. 
Wallace, Glasgow. 

11,197. Boxks, 8S. Walker, Liverpool. 

11,198. Rein SPRCTACLES, H. Wheeldon and T. Holt, 
Manchester. 

11,199. Gamg, D. Holmes, Birmingham. 

11, Fornace Doors, J. Buik, Dundee. 

ll, 201. Wirz MgLon Sranp, A. Mudie and J. 8. Elder, 
Glasgo 

11,202. _ Warer, W. and G. W. Drummond, 


11, Ov Ovens, C. Nield, Manchester. 
11,204. HAnpLxs for ENAMELLING C. Nield, 
Manchester. 
11,205. Suction Dreporrs, F. Lobnitz, nae. 
ll, 206. Houpers for C. Oldin 
mdon. 
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11,207. Bataina Apparatus, F. C. F. Knaak, Harro- 
nie Braxgs, W. Dean and G. J. Churchward, 
Brace-waistcoat, A. Grunfeld, 
ll, a0. Apparatus for Gas, T. S. Marriage, 
F. T. Robinson, Burton-on- 


11,212. T. Potts, London. 
ll, "218. O1 Cans, A. B. Harrison, London. 
11214. WIRELESS H. Shoemaker, 


London. 
11,215. Lever Pressure, F. Glenville and E. Roughan, 
ndon. 
11,216. 8. Marsh, Eastbourne. 
11,217. Copyrne Devices, I. MacFariand, London. 
11,218. Furst, F. C. von H. und der Lasa, London. 
11,219. FREE-wWHEEL, R. P. Rowe, London. 
11,220. Toy Pai, H. Dixon, London. 
. Picrure Frame, H. 8. Childs, London. 
11,222. Screw Paopguier, H. 8. Childs, London. 
11,223. Teera, J. Westaway, London. 
11,224. Toot J. Lambert, London. 
11,225. SaDDLE-GIRTH, A. Steinbach, London. 
1,226. SHapgs, R. E. West, London. 
ll, "227. DBLIVERY Apparatvs, F. Bobreker, 


ria, Egypt. 

1l, Preserves, C. Smyrna, Asia 

inor. 

11,230. Puzzie, E. F. Gascoine, London. 

11,231. Povcgs, J. C. Robertson, Liverpool. 

11,232. Propucine W. P. Thompson.— 
(La Société Anonyme de Photographie Automatique In- 
alterable et Inatantanée, France ) 

11,233. Brakes, W. P. Thomson.—(D. H. Andrews, 

United States ) 
11,234. Dregs, F. Halbach, London. 


11,285. Recorprinc Movement of Mecuanism, LB. 


‘Atkinson, London. 

ll, Fapric-PRINTING Apparatus, C. Chippier, 

11,287, Cuisine Societa Generale Italiana Edison di 
Elettricita, London. 

11,238. Process for PREPARING RUBBER - COATED 
Mareriats, E. Edwards. —(Orylin-Werke Actien- 
Geaellschast, Germany.) 

11,239. Gas and &e, A. G. Melhuish, 


ndon. 
11,246. ate W. Jenkins, London. 
11,241. Macuines, H. Bettendorf and 
M. Bier, London. 
11,242. Evecrricat Priwers, Sir W. G. Armstrong, 
Whitworth and Co, Limited, and G. Stuart, 


London. 
11,243. Bar and Drum Sieats, Sir W. G. Armstrong, 
Whitworth, and Co., Limited, and C. H. Murray, 


London. 

11,244. Corsets, H. H. Leigh.—(A. Hinrichsea and Co., 
Germany. 

11,245. Feep-waTeR Heaters, A. W. Hamilton and A. 
McMaster, London. 

11,246. Caps and Coverinas for the Heap, W. Cole, 


on. 
11,247. Irontna Macuines for Suirts, E. Jones, 
mdon. 


1st June, 1901. 
11,248. Giass Cuimneys and G. A. Lewes, 


ndon. 

11,249. AnTi-vipraTors for Burners, G. F. Under- 
wood, Kidderminster. 

11,250. Bettie, J. K. Tullis, Glasgow. 

11,251. Box Fastexinas, T. Holt and W. R. Stokes, 
Leicester. 

11,252. Brevere Seat or Sappir, A. J. Stevens, 

nesbury. 

11,253. AppLyrne Motors to the Drivine of Too.s, 
The British Electric Plant Company, Ltd., and W. L. 
Spence, Glasgow. 

11,254. IncanpescentT Licut Fittinos, C. M. Stead, 


INCANDESCENT Gas Burners, G. R. Hislop, 
‘Ow. 

11,256. Cooxine and Heatinc Apparatvs, R. Nicholls, 
Hove. 

11,257. Lamps, J. R. Quain and T. T. Turnbull, 


London. 

11,258, Lawn-Tennts Rackets, A. E. L. Slazenger, 
London. 

11,259. SicuTinc Guns, R. W. Smith, London. 

11,260. Sawpine Apparatus for Locomorives, J. Gapp, 
Scranton, Pennsylvania, U.S.A. 

Microscoprs, &c., A. Ashe and C. Beck, 

maon. 
11,262. Bucxxgs, C. Liffler, London. 
11, 268. Jornts for SHarts of Carts, W. C. Humphry, 


irmingham. 
11,264. Power Cuippers for Horsgs, T. Roberts, 


ndon. 

11,265. Brick-makinc Macuivery, W. Morris, Bir- 
mingham, 

11,266. Baicks, W. Morris, Birmingham. 
11,267. Economisinec Gas, M. Sluce, London. 
11,268. Catenpar, W. K. Fraser, Perth. 
11,269. Penno.per, W. F. Page, London. 
11,270. KNIFE-CLEANING Macuring, S. Wigg, London. 
11,271. Lerrer Carp, A. J. Boult.—(F. de Queyriauz, 


nce.) 
11,272. Lock Nut, J. A. Wilding, London. 
11,278. Expryinc ACID Carpoys, C. Schumann, 
London. 
11,274. Brakes, L. A. Banks, Liverpool. 
11, "975. Brick CUTTING-OFF TABLES, J. Davies, Liver- 


pool. 
11,276. Axe Guarp, J. Strickland, Rhydding, near 
vad Hxatixa Piates with Lamps, R. W. Boyd, 
11, Enoines, C. H. O. Hamann, 


ll, 279. Kromer, London. 

ll, "280. Switcues, C. de Kand6, London. 

11,981. Sream Enarngs, W. J. Loomis and A. A. 
Karcher, London. 

11,282. Lamp Stoves, F. J. Duggan and C. Isaac, 
London. 

11,288. H. C. 

ll, "284. REPRESENTING Sounps, D. 
Brown, London. 

11,285. Ktiws, J. Topf, London. 

11,286. Dismyrectant, H. Ferguson and J. Keefe, 
London. 

11,287. Derercent for Sirk, H. Ferguson and J. Keefe, 
London. 

ll, on for Woot, H. Ferguson and J. Keefe, 

1 Launpry H. Ferguson and J. Keefe, 
vondon. 

11,290. Contact Makers, The Pick Motor Company, 

, and J. H. Pick, London. 
11,291. Unro.iine the Warr in Looms, J. A. Jansson, 


London. 
Reets, R. J. 8. Green, Witham, 
11,293. DistuRBANCES IN ELECTRICAL MEDIA, 
H. H. 


Lake.—({N. Tes’a, United States.) 
11,294. CoaL-conveyina Apparatus, T. 8. Miller, 


ndon. 
Shuttleworth 


Lon don. 
11,295. Cannes A. E. Viney and C. E. 


Merrin, Lon 
11,296. W. Arnold and J. Leech, 


11,297. Fux Carrize for Cameras, W. H. Towkinson, 


ndaon. 
11,298. Moron Cars and W. D. Bradfield, 


ndon,. 
11,299. Harn Curters and Wavers, A. R. Edwards, 
London. 
11,300. Propuctne Process Biocss, E. Wilson-Smith, 
London, 


11,801. Bopres for Perrumery, H. L. F. Moulton.—(A. 
Verlev, France.) 
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11,302. Screw Proper, T. W. Sexton, London. 
11,308. Bracket for SHetvss, A. Perkins, Birming- 


ll, PyEumatic Tires, H. E. Winchurch, Birming- 


ll, 305. Sream Borrer, 8. Knowles and J. Kay, Bury. 

ll, 306. Toy, C. Ankers, Altrincham. 

11,307. Ececrric Tramway TROLLEYS, R. H. Wilkinson, 
Liverp ool. 

11,808, for Conpuctina I. Holmes, 
Bradford. 

11,309. Srgam-PREssuRE H. B. Daglish, 
Liverpool. 

11,810. Borris Boxgs, D. Holmes, Sheffield. 

11,811. Taousers, T. Monks, Liverpool. 

11,812. Resipurs, R. and H. A. Leaver, 
Westcross, R.8.0. 

11,318. Cycie Braxgs, G. Hatchett, Birmingham. 

ll, "314. SeRinc Marcu STRIKER, F. E. Wilkins, 
Coventry. 

ll, Morors, D. MacKay and H. Sclater, 


11,316. Bepstgap, G. Kuhn, Berlin. 
for REFILLING Bottisgs, G, E. Butler, 
mdon. 
11,318. WaTER-POWER Enoing, E. H. Tredinnick, 
Ilfracombe. 
11,319. ConcenTRaTION of Stacs, &c., H. R. Angel, 
London. 
11,320. Swinos, G. 8S. and J. H. S. Kerr, London. 
SHEEP-SHEARING MacuHines, T. Meacock, 
in 
11,322. a for PrEventTING Dust, W. T. Edwards, 
‘Ashford, Kent. 
GARMENT T. de Q. Richardson, 


ndon, 
Brrr to Borriss, R. W. R. Reeve, 
ndon. 
11,325. Dustinc Macuings, E. Bush, London. 
11,326. Bansos, T. Bostock, London. 
11,327. TRANSMISSION of Sounps, 8. Musits, R H. de 
8. Gyorgy, and E. Hagyi-Ristic, London. 
ll, Propuction of Extract, J. Mayer, 
mdon. 
11,329. Pumps, C. Pomilio, London. 
11,380. Cork for PotaBLe Liquips, G. A. Trombert, 
London. 
11,331. Lacs, S. Carey, London. 
11,332. Brakes for Rarpway Wacons, W. R. Preston, 
London. 
11,333. Stgam Borvsr, S. C. Davidson, London. 
11,834. Mecuanicat Toy, J. H. Hill, London. 
11,335. Writine C. H. R. Thorn, London. 
11,336. Hat Fastener for Lapigs’ Hats, C. E. Livesey, 


London. 
11,837. Manuracturinc Waite Leap, F. J. Corbett, 


ndon. 

11,338. Tings, A. Bonfiglietti, Liverpool. 

11,339. Zrxc, J. Armstrong, Liverpool. 

ll, "340. PARCEL Carriers, E. M. A. Gimmig and H. 
Derenaucourt, London. 

11,341. EMERY Cuorn, W. Mizon, London. 

11,342. CompounD STEAM Locomotives, 8. M. Vauclain, 
London. 

11,343. Prpats, 8. Elliott, London. 

11,344. VALVES, C. Pomilio, London. 

11,345. Frreproor Consrructions, P. A. Newton.— 
(The New Jersey Wire Cloth Company, United States.) 

11,346. CarriacEs, J. Rey, London 

ll, "347. HORIZONTAL AXLEs, and J. Rohloff, 
London. 

11,848. Spack TeLecrapHy, O. J. Lodge and A. Muir- 
head, London. 

11,349. Cycte Lame AtracumeEnt, H. W. Chislett, 
London. 

11,350. MgasuRING and Fitrine CLoruina, W. Peters, 


London. 

11,351. Lec Supporters, L. F. F. Demuth and C. F. 
W. M. Dubois, London. 

11,352. Fastentnc, &e., Covers, R. J. Milbourne, 
London. 

Sorrentne and Puriryine Water, C. H. Koyl, 


ndon, 
11,354. Process for Puriryinc Water, C. H. Koyl, 


ndon. 
11,355. VALVULAR ARRANGEMENTS, R. J. Milbourne, 
ndon. 
11,356. Gas Purirters, R. J. Milbourne, London. 
ei Makino Trxs for Foop, A. W. Maconochie, 
ndon. 
11,358. CoLourtne Matrers, B. Willcox.—(The Badische 
Anilin and Soda Fabrik, Germany.) 
11,359. Maxine Dygrya Compositions, L. Aloy, 
London. 
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11,860. Parts Protector, J. H. A. McGuire, 
Leeds. 


11,361. PIPE Untons, R. Berry, Keighley. 
11,362. CHatn-stitcH SEwinc Macurygs, A. Birch, 
Southport. 
ll, “ect Oven for Om Stoves, G. E. Winkelmann, 
11,364. Lament Trons, E. W. T. Richmond, Liver- 


pool. 
11,865, PuriricaTion of Bring, G. W. Bell, Liver- 


poo! 
11,366. Sorrentne Water, T. Waite, Bradford. 
ll, '367. BRICKMAKING Macuing, J. C. Berry, Notting- 


11,368. Fitters, J. C. Haller and R. H. Machell, 
Huddersfield. 
11,369. Cycte Drivine Grar, J. McDougall, Glas- 


gow. 
11,370. Courtine RatLway Wacons, W. J. McKenna, 
lasgow. 
11,371. Wire Guarp, F. J. Hewitt and W. G. Dunning, 


verpool. 
ll, Steerine Connections, J. Kynaston, 
Vverpoo! 
11,373. Corks or StoppErs of Bort.ss, F. T. Fletcher, 


rby. 
Raitway Tickets, &c., 8. Pearce, Birming- 
m. 


11,375. Boot SrretcueEr, E. Ward, Birmingham. 
11,876. Poncuine Tramcar Tickets, M. Fraser, Glas- 


gow. 
11,877. Bucket or Urensit for Suirs, H. G. Flood, 
Dublin. 
11,378. gg Sramps, C. J. Dorticus, Kingston-on- 
ll, Hones Cotiars, L. P. Ford, Gresford, North 


11,380. Ham Come, J. H. Young, Dublin. 

11,381. Hanp Ro.ier SKN STKETCHER, T. Burton, 
Sheffield. 

11,382. Stoves, M. T. Lander, London. 

11,388. Stoves, M. T. 

ll, TELEGRAPH Cuan, J. 8. Hollings, Handsworth, 
rear Birmingham. 
11,385. Tareap Cutters for Spootina Macuings, J. 
Robertson, Glasgow 

11,386. TaRreap Corrers for SPOoLING Macurnss, W. 

cGee, Glasgow. 

11,387. VaRiaBLE Drivinc MgcuanisaM, G. F. Sturgess, 
Leicester. 

11,388. Fire-cratz, W. 8. Hall, Manchester. 

11/389. Woven CHENILLE Fasrics, T. Hirst, Man- 
chester. 

Stock, J. Jenkins, Man- 


ester. 
Conpensers, J. Sime.—(A. W. James, 


ll, PREss-BOARDS, F. O. Rundquist, wat” 

ll, "303. DROP - FRED Lusricators, C. Hirth, 
London. 

11,394. Brakes, O. Heylmann, London. 

11,395. SMOKE ConsumER, A. Brown, Dunstable, 


Beds, 


uo Moror Gzar, R. T. Softley and F. J. Clements, 

ll it, ine RE-LIGHTERS, W.C. Latham and H. P. Wright, 
ses Tue Easy Exrractine Cork, W. Offiler, Not- 


Dg 
11,399. Tires for VEHICLE R. Tatham, 
Londor. 
11,400. SmokELEss Powpers, E. Edwards.—(W. Kent, 
United States ) 
11,401. Supportine Fruit and Pants, J. B. le Maitre, 
Birmingham. 
Tap Howes of Casks, A. Bradley, 
effield. 
11,408. Apparatus for Maxtna Ropr, H. Sykes, 


ndon. 
11,404. ApsgustaBLe Spanner, T. Woodmansey, 


ndon. 

Parntina Process, L, Balls and F. Markfeldt, 

ondon. 

11,406. Prorgcriny Iron, &c., J. B. de Alzugaray, 

ndon. 

11,407. Maxine Rusts, R. Oblath, London. 

11,408. Evxectric Rarways, The British Thomson- 
Houston Company, Limited.—(S. B. Stewart, jun., 
United States.) 

ll, ae nai Supports, A. and J. M. Anderson, 


ll, 410. Brake Mecuanism, J. H. Neal, 
London 


11,411. J. Nurton, London. 

11,412. Automatic Stoxers, The Underfeed Stoker 
Company, Limited.—(The American Stoker Company, 
United States.) 

11,418. Packina-casgs, J. Fiddes, London. 

11,414. THREAD-MEASURING Macutnery, D. G. Baker, 


ndaon. 
FLoor-scRUBBING Apparatus, J. F. Rubbins, 
ndaon. 
11,416. REvOLV inc Taroets for SHooTInc GALLERIES, 
G. mdon. 
11,417. Comsnta, 8. G. McClain, London 
11, Sream Boriers with 8. Bash, 


ll, LEACHING of OLeacrnous Matrer, The Cotton 
Company, Limited.—(J. C. W. Stanley, United 


States.) 

11,420. Bacotnc The Cotton Seed Company, 
Limited. —(J. C. W. Stanley, United States.) 

11,421. Tinks for Cycies, W. Sexauer, London, 

11,422. AUTOMATICALLY UNROLLING the Pargr Rippon 
in Morse Apparatus, L. Cerebotani and_M. Bern- 
stein, London. 

11,423. Supportine J. Erath, London. 

11,424. Warps, A. C. Upton, London. 

ll, 1425. Brakes, Reichward.—(F. 

rupp, G 

11,426. Eye Segcuia, Arnold and Sons.—(H. Drake- 
Brock: man, India.) 

11,427. Cusnion Treaps fur Boots and Suoxs, M. Bray, 


mdon. 
11,428. CusHionep Heets for Boots and Suors, H. F. 
mey, London. 

11,429. Sgparatinc Liquips, H. H. Lake.—(N. 
Powter, United States.) 

11,430. Brusugs, R. J. Montgomery, London. 

11,431. Topacco Prpgs, F. W. Flint, London. 

11,432. Suiets, A. A. Phelps, London. 

ll, "433. ILLUSIONAL Stace Piays, M. London, 

Il "434. CATAMENIAL APPLIANCE, D. Sonnehill, 
London. 

11,435. Concentrators, E. A. Sperry, London. 

11,436. Propuction of Ammonia, R. Pearson, London. 

ll, ‘437, Spark ARREsTERS for Locomotives, A. Norman, 
London. 

11,488. Comn-rFREED NewsPaPEeR Macutyrs, C, F. Hynd- 
man, London. 

11,439. Beps, H. McDonnell, London. 

11,440. Panoramic Scrvery, G. Purvis, London. 

11,441. Wert INSERTING NEEDLES, F. H. Connolly, 
London. 

11,442. Manvuracturtna Starcw, C. B. Duryea, 
London. 

Warer-Tuse Borers, H. D. F. Hubbard, 


ndon. 
11, on Paper to Resemsxe Siik, A. Webrt, 
ll, Certain Srenciis, H. Mackintosh, 
iv 


verpoo! 

11,446 RusseR Batts, H. G. Berstorff and E. A. H. 
Meyer, Liverpool. 

ll, Ceased PACKING PULVERULENT MaTERIAL, J. Konegen, 


11,448. Compressep Tga, E. Rotter, Liver- 


pool. 

11,449. Connectinc Devices for W. P. Thomp- 
son --(A. Frank, Germany.) 

11,450. ELECTRICAL Conpuctors, W. H. Stewart, Liver- 


1. 

wis. Moror Veuicigs, R. R. Hutchinson, London. 

11,452. Toy Gun, F. Bernstein, London. 

11, "453. CARBON Paper, H. H. Lake.—(F. B. How, United 
‘States. ) 

11,454. Cork Extractors, J. Coomber, London. 

"455. CoMBINATION WARDROBE, 
London. 

11,456. CAMERA, A. Stalinski, London. 

ll, Rotary Motion, A. E. Creese, 


11,458. for Oroans, C. Warren, 


mdon. 
11,459. Sup Bases for OrGans, C. Warren, 
mdon. 

11,460. Wire Macuines, H. J. Haddan.—{C. H. Well- 
man, United States.) 

11,461. Stays for Wire Fences, H. J. Haddan.—(C. H. 
Wellman, United States.) 

11,462. Wire Fenctyc Macutnes, H. J. Haddan.—(C. 
Wellman, United States.) 

11,463, Packtne Macuines, A. D. Morris.—(/. Lazaga, 


11,464. “Larus, H. Derrer, London. 

ll, "465. Can Opkners, J. Ashton, London. 

ll, PREPARATION of OxycEN Gas, G. F. Jaubert, 
Lo 

1,467. Pyevmatic Riverer, J. A. Carlisle, 
Lon 

ll, for Securine Ratzs, G. Lakhovsky, 

ll and Twistinc Macuings, J. Imbs, 


‘470. R. A. Fowden, London. 
11,471. CLamp for Gags, A. Nicklin, 


11,472. here Cramps, J. B. Stone, London. 

11,473. Errectina VARIATION in the StRoKE of ENGINES, 
H. B. Merton, London. 

11,474. Manuracture of CorrgE Extract, M. Eken- 


, London, 
ll for Manicure Sets, P. Lehmstedt, 


ll 476. and A. J. 
Boult. —(Lanston Monotype Machine Company, United 
States.) 


5th June, 1901. 


11,477. Vacuum Brakes, J. W. Cross and G. H. Pear- 

son, Swindon. 

11,478. Suspenpinc for CHANDELIERS, H. 

Bisseker, Birmingham. 

lly and TYING FirELicHTERS, T. Newton, 

ndaon. 

11,480. Harpentnc of Metats, P. Auchinachie, 
London. 

11,481. J. B. 8. 
Macllwaine, Dublin. 

11,482. Men to Work in Fire-pamp, W. 
Smith, Nottingham. 

11,483. ACTUATING Spzep, J. Davies, Birmingliam. 

ll, °484. ROLLER SEAT SLIDE, G. 8. Cox, Aylesbury. 

1l "485. Mera. P1n- J. Bradwell, Cemmaes, 


11,487. Burrer Cooter, W. Marsden, Bristol. 

11,488. Brake Mecuanism, J. Hurst and W. Rider, 
Sheffield 

ll, Liquins from Borries, C. H. Cairns, 

heftiel 

11,490. Surrts, W. Auld, Glasgow. 

ll, ‘491, TARPAULIN Fasteners, L. W. and 0. R 
William s, G 

11,492. ‘Gas Murers, J. Sha Glasgow, 

ll, "498. TronING or PiatTina Soues, J Pearson 
Burnley. 

11,494. Tires for Venicuxs, Reddaway, 
Manchester. 

11,495. Sprep Governors for Enaines, W. Crooke 

11,496. Lapigs’ Ornamental Batts, L, Emanuel, 
Birmingham. 

11,497. ANUFACTURE of Sait, F. P. Guticrrez, 


11,498. Pressks for WEARING AppaREL, J. R. Watts, 
Sheffield, 

11,499. Rartway Burrers, F. A. Byrne and G, Board. 
man, Birmingham. 

11,500. Paopvcina Exrectric EnerGy, A. Sansone 
Manchester. 

11,501. Comptnep Rotary Macuings, J. Henderson, 
Rothesay, N.B. 


SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 


667,400. Veuicte Wrest, A. S. Moore, Galt, Cal.— 
Filed September 11th, 1900. 
Claim.—A vehicle wheel having a metallic tire, 4 
wooden rim formed of inner and outer sections 
separated from each other, each rim having an annular 
recess substantially semicircular in cross section, said 


recesses facing each other, and a hollow ring of rubber 
in said recesses, ing circular in cross 
section, the roe being of such size and arrangement 
that the rubber ring acts as a lock to vent lateral 
movement of the outer section relatively to the inner 
section, substantially as described. 


667,658. Bart Gearina, H. B. Keiper, Lancaster, Pa, 
Filed July 24th, 1897. 
Claim.—A pair of bevel-cdged wheels arranged at an 
angle to each other, and having each a series of 
cavities in its bevel portion, in combination with a 


series of balls ewe yee to the number of cavities 
in one of said wh and a closed casing extending 
entirely around the edge of said wheel and confining 
said balls in said cavities, and having an opening in 
its edge across the space of engagement by said balls 
with the opposite wheel, substantially as described. 


AppaRATvus for MANUFACTURING SEAMLESS 
B. Diescher, Pittsburg, Pa.—Filed May 
19th, 1900. 

Claim.—In a billet-piercing mechanism the combina- 
tion of a power advanced mandril; rolls A A revolving 


in a direction at right angles to the path of advance of 
said —_ and a travelling pressure mechanism De, 
adapted to bear upon the upper roll and to advance 
ps evenly with the mandril. 


838. Hinox, J. F. Collins, Brockton, Mass.—Fi'ed 
August 22 22nd, 1899. 
'aim.—A metal bond or hinge formed in the general 


a of the letter 8, one of the curved ends of the said 
bond being adapted to be sprung in a complemental 


recess of a member adapted for movement about the 
axis of said bond and retained in place by its own 
resilience ; the opposite curved end of said bond being 

slide in a complemental recess in 4 


ata stationary support. 
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ARTESIAN WATER SUPPLY IN AUSTRALIA. 
By W. Grpzons Cox, 

Tax most recent examinations of the great water-bear- 
ing rocks fully confirm the position taken by the early 
ioneers of the movement in Australia for an artesian 
water supply. They show that the sedimentary rocks 
were formed by the deposit in shallow seas of the dis- 
integrated granite, both marine and terrestrial, of the 
ocean peaks and the ranges of the interior, the latter 
being brought down by heavy floods due to an enormously 
heavy rainfall; that those shallow seas separated the 
country into islands, and that the subsequent elevation of 
the land caused a recession of those seas and the forma- 
tion of the compact island that now exists. The Cretaceous 

riod during which these water-bearing rocks were 
formed saw a gradual depression of the land, accom- 

ied by dislocation of the strata. The original deposit 
inust have assumed a horizontal position, but borings 
into the formation over a long line of country now show 
that the rock lies at widely varying depths—although the 
surface of the ground is approximately level—giving an 
undulating gradual fall from the outcrop to the lowest 
level, that of the bed of the ocean. 

Broadly speaking, Australia has, in geological and 
eographical senses, passed through many phases, 
amongst them from a continent of high mountain ranges 
inducing enormous rainfall, and a complete system of 
rivers, to the condition produced by the decomposition 
and disintegration of the granite of the mountains and 
the subsequent gradual filling in of the valleys ; the anni- 
hilation of many of the rivers and the formation of the 

+ normally fertile plains of the interior, with their 
underlying water-bearing formations. 

In searching for those supplies ruling principles had to 
be borne in mind, viz., surface indications of the existence 
of water-bearing rocks below. In the early times, before 
sufficient data was obtained from actual borings by the 
Geological Department, an almost safe indication was the 

resence of the Desert Sandstone. The remains in patches 
of this formation are in evidence in every district in which 
successful borings have been made. Examinations had 
to be made for the outcrop of the actual water-bearing 
rocks, the porous sandstone, known in Queensland as 

Braystone. 

The main receiver and conductor of artesian water— 
the Lower Cretaceous, or Braystone, formation is covered 
unconformably by the Upper Cretaceous, or Desert Sand- 
stone, which covers an area in Queensland alone of at 
least 500,000 square miles, and through which, although 
of a less absorbent nature than the Braystones, water 
passes freely, and it serves to maintain the supply in 
the more absorbent Braystone long after the rivers and 
creeks have ceased to run. 

The water-bearing beds vary greatly in texture, and com- 
pactness, and therefore in porosity. Limestones must be 
considered water-bearing, as they are much traversed by 
crevices at the surface, and rain water, acting as a solvent, 
has formed in them those huge caverns and underground 
conduits seen in the limestone caves, notably in New 
South Wales, Queensland, and Western Australia. Suc- 
cess cannot, however, be relied upon in this formation, 
although where it has been channelled by exposure to 
surface action, and afterwards covered by a clay deposit, 
suecess may be attained. Many good flowing wells have 
been obtained from it, but where the limestone beds are 
deeply buried below water-tight strata, they have not, so 
far as general appearance goes, proved productive. 
Speaking generally, the only reliable sources of artesian 
supplies are the sands, gravels, sandstones, conglomerates, 
and other rocks of loose granular texture. In their 
deposition there was a great mixture of these rocks. 
Subsequent consolidation bound the fine sands into so 
compact, fine-grained a stone, that it is almost imper- 
meable to water. Others composed of the coarser ma- 
terials are highly porous, and free conductors of water. 

In addition to the great development in Australia— 

particularly in Queensland—of the Cretaceous water- 
bearing rocks, it has been recently proved that good 
artesian water can be obtained from the Carboniferous 
formation. It appears to be a fact that the presence of 
artesian water depends upon physical laws which may 
be present in any geological formation, providing the 
required conditions to impound and force to the surface 
are present. The Moree bore in New South Wales gave 
in fragments of solid rock impressions of fossil plants 
common to the coal measures of New South Wales, 
Queensland, and Victoria. The importance of this 
evidence is unquestionable, as it proves the existence of 
large supplies of artesian water in Triassic and Jurassic 
rocks, whereas there was no previous evidence in 
Australia of the occurrence of artesian—flowing—water 
in any other than the Cretaceous and, to a limited extent, 
in the limestone formation. 

The outcrops of the Cretaceous rocks in Queensland, 
according to special surveys by the Geological Depart- 
ment, exceed in cochbined. length 1000 miles, and run 
from the south-eastern to the northern part of the State, 
and have a minimum width of five miles. One con- 
tinuous outcrop in the northern part has a length of 
280 miles with a maximum width of 90 miles, and the 
total area of artesian water-bearing country amounts to 
nearly two-thirds of the entire area of the State. In 
these respects Queensland shows a much greater artesian 
area than any State of the Federation. The water- 
bearing—the Braystone—formation has been proved to a 
thickness of 700ft. 

The following are some statistics and particulars of the 
Progress of artesian boring and supplies in Queensland, 
which State has taken the y he in this respect, although 
very successful results have been obtained in New South 
Wales, South Australia, and Western Australia. 

The total number of bores, including sub-artesian, or 
non-flowing wells, is 889. Of these, 6 per cent. only were 
made by the Government. The remainder were carried 
out by private landholders, entirely free from Govern- 
ment control. The total aggregate number of feet bored 


in search for artesian water in Queensland, up to June, 
1900, was estimated by the Water Supply Department at 
976,711ft., equal to 184°98 miles.. The average depth per 
bore was 1188ft. yearly. There were 59 bores over 3000ft. 
deep, ranging from 3005ft. to the deepest—Bimerah, of 
5045ft.—some of the bores of less depth being 4860ft., 
4438ft., 4333ft., 4310ft., 4220ft., 4032ft., 4010ft., 4000ft., 
and soon. There were 60 flows of over 1,500,000 gallons 

r day, ranging, according to official measurements, as 

igh as at Cunnamulla, 4,500,000 gallons, and at Coongoola 
to 6,000,000 gallons per day. The continuous yield from 
515 bores, at which the flow is known or estimated, was 
totalled, in June last, at 321,653,629 gallons per day. 
There was an increase, as per official returns, between 
1899 and 1900, of 25°37 miles of boring, and the same 
rate of increase may be safely estimated between 1900 
and 1901. 

The estimated daily requirements of Brisbane—the 
capital city—with a population of 80,000 supplied with 
water, is 4,393,000 gallons, so that many of the bores in 
the interior, discharging through a 6in. pipe, would meet 
the demand. The static pressure in pounds per square 
inch reaches as high as 143. Water supply by reticulation 
of various inland towns and electric lighting been 
inaugurated successfully. The temperature of Dagworth 
bore water—depth of bore, 3100ft.—is 196 deg. Fah.; 
and Alice Downs—depth 3247ft.—is returned as “ very 
hot.” The analyses of the bore waters has been fully 
carried out by the Government analyst, showing, with 
few exceptions, that the water is in every way fit for 
domestic stock and other purposes. Diminution of flow 
has been recorded in a few places of comparatively small 
area, but considering that nearly all the bores are still 
giving the same flow—in some cases an increased one— 
as when water was struck, I am of opinion that the falling 
off is due to defective casing of the bores. Inthe “rush” 
for artesian water in the early times, and the desire for 
cheapness, improper casing—either too light or made of 
inferior iron—was used, and the well-borers themselves 
were, in many cases, inferior workmen. 

Irrigation by the bore water is progressing favourably. 
The distribution and areas of crops irrigated is given as 
follows :—Grass land, 8000acres; sugar and other tropical 
and semi-tropical products, 1839 acres ; total, 9839 acres. 
The water from many of the bores has channelled its 
own course for over 40 miles, but systematic channelling 
by special ploughs is now being done, leading the water, 
in some cases, for over 60 miles, permanently filling 
lagoons, creeks, and low-lying places all over the district. 

Having traversed the subject of artesian supplies in 
Australia from their initiation at higher levels, the nature 
of the water-bearing formations and their course, there 
now remains a very important consideration, that of their 
discharge into the bed of the ocean. This question has 
been a vexed one with some of those who have interested 
themselves in the subject, and as it has a most im- 
portant bearing on the question of the extent of evapora- 
tion going on on the surface of the catchment areas of the 
water-bearing and conducting rocks, and as it concerns 
the quantity of the supplies, I will endeavour to throw 
more light upon it, and, I may say, that if the views 
I hold become accepted, more confidence will be felt in 
providing money for searching for water in districts which 
have not hitherto had the benefit of the borer’s drill. It 
may possibly be acceptable to your South African readers. 
One of the leading arguments against an ocean discharge 
is substantially as follows:—That Australia is formed 
with the eastern part high, and that it dips towards the 
centre more rapidly than the western half, which gradually 
and imperceptibly slopes inwards ; that most of the inland 
basin is flat, the soil and upper stratum highly absorbent, 
while the lower portion of the bed in several places is 
not much, if, indeed, at all, above sea level. For this 
reason, and in view of the general physical structure of 
the continent as a whole, the theory of subterranean 
channels—through which it is believed that large 
volumes of rain water find their way to the sea—is held 
to be altogether erroneous. The argument also says 
that several leakages occur along some parts of the coast- 
line, oozing through the porous strata, or in the form of 
bubbling springs, such as may be met with along the 
shores of most of the Pacific Islands, but that the 
necessary evidence to sustain the theory that large 
volumes of fresh water are discharged into the ocean 
through subterranean channels is not at present avail- 
able. On higher levels, where the waters pass over, or 
are collected in highly absorbent Cretaceous beds, some 
are retained, from which the artesian supplies are pro- 
bably derived; but even here a very large percentage is 
lost by evaporation, which is of itself sufficient to account 
for the speedy drying-up of the shallow water holes and 
river beds. 

In this opinion we have the admission, to begin with, 
that rainfall does discharge itself through water-bearing 
rocks into the ocean, places being mentioned where such 
takes place along various coast lines. In the absence of 
actual knowledge of the depth at which many of the 
water-bearing rocks lie with regard to the surface of the 
sea at low water, and seeing that they may, at their 
outlet, lie down below that level, we have, I think, 
every reason to believe that the bulk of the enormous 
volume of water which enters the water-bearing rocks 
empties itself at the lowest level attainable, the bed of 
the ocean. This seems more obvious when it is taken 
into consideration—as I point out further on—that sur- 
face rivers running from the intake areas to the ocean do 
not exist, showing that the rain is absorbed by the water- 
bearing rocks, which, in discharging themselves into the 
ocean, allow of subsequent absorption of further rain- 
fall. The opinion that a very large percentage of the 
rainfall is lost by evaporation, which, itis said, ‘ is of itself 
sufficient to account for the speedy drying up of shallow 
water holes and river beds,” is, I am of opinion, as a 
civil engineer, altogether erroneous. I have carefully 
and deliberately watched the action of creek water during 
flood times in various: parts of Queensland, especially in 
the Cretaceous country, and have repeatedly seen the 


flood water come down a “banker” at one point in 4 
creek, while at some ten miles or less below that point it 
was, within a few hours’ time, easy to ford over in a 
few feet of water. I have also wm 8 a number of prac- 
tical experiments in the absorption and evaporation of 
and from the surface after floods in various parts of 
Australia, and have invariably found that when once the 
rain-water has entered the parched and highly absorbent 
ground—although evaporation goes on quicker at first 
from this saturated surface than it does from water 
itself—so soon as the sun asserts itself the surface, as a 
rule, becomes in a short time, a few hours at most, caked 
or hardened, and that this hardening acts as a covering 
or anti-evaporative to the water below. I am quite 
convinced. that evaporation to the extent suggested 
by the minds of some observers is non-existent, and that 
this source of loss does not seriously affect the sub- 
terranean supply. When once the water has sunk into 
the porous, highly-absorbent ground, it is safe. In 
stretches of country which in times of drought are dried 
up and waterless, but in flood times form creeks, lagoons, 
or swamps, a great portion of the flood water passes into 
the highly-absorbent ground long before a visible accumu- 
lation of water takes form on the surface, leaving a small 
portion only—that of the top or surface water—liable to 
evaporation. The water, 1 am of opinion, passes down 
and down by gravitation, through an inconceivable number 
of minute interstices until it meets the resistance of a 
water-tight formation on which it either lies or travels to 
lower depths. 

Most important evidence of the great depth of the Cre- 
tacious formation is afforded by the temperature of the 
outflowing water of the bores. It is generally accepted 
that the increased temperature is due to the internal heat 
of the earth, and that it increases at the rate of 1 deg. 
Fah. for every 50ft. to 60ft.in depth. The high temperature 
of some of the bore water appears to be due to the dip of 
the water-bearing rocks to great depths between the out- 
crop and the bore, as instanced by the Dagworth bore, 
Queensland, with a temperature of 196deg. Fah. Taking 
the mean temperature of the air at 60 deg. Fah., and an 
increase in every 55ft. of 1 deg., we have 7425ft. as the 
depth at which the water would derive its temperature, 
and it may be here remarked incidentally, that if this 
theory be a sound one, it affords confidence in making 
bores to much greater depths than those yet carried out. 
Taking another case, that of Toorak bore, where the sur- 
face levels are known and give about 600ft. above sea 
level, the temperature of the water is 140 deg. The bore 
is 1600ft. deep ; the bottom of it is therefore 1000ft. below 
sea level, and the base of the Cretaceous strata would be 
about 3000ft. below sea level. Looking at the configura- 
tion of the land above and below sea level, and that the 
land falls in all probability to great depths below the level 
of the coast line, it is, I think, within reasonable belief 
that the enormous layers of water-bearing rocks have a 
termination and outletat a point in the declivity far below 
the ocean level. Various localities have been assigned 
for these ocean outlets, viz., the Gulf of Carpentaria ; 
under the Dividing Range; at the head of the Flinders 
river in Queensland; the Great Australian Bight, and 
under the present channel of the Darling-Murray rivers 
to the Coorong coast in South Australia. 

The measurements of the flow of water past a given 
point in the Darling river, New South Wales, made by 
the Government astronomer, Mr. H. C. Russell, show 
that a small portion only of the catchment water is dis- 
charged by the river Darling, the bulk of it sinking into 
the ground. Taking these observations, which extended 
over ten years, and results as a guide, it is easy to con- 
ceive a similar passage for the catchment area water of 
Queensland. The bores now in operation in that State 
cannot account for the enormous volume of water that 
passes into the outcrop of the water-bearing formations. 
Without giving particulars of all the abundant evidences 
of the discharge of fresh water into the sea on the Austra- 
lian coast, one may, however, be mentioned in particular 
—much noted by South Australians—that in the neigh- 
bourhood of Streaky Bay, where a great volume of fresh - 
water is seen to rush out at low tide from beneath the 
cliffs, preserving its freshness for some distance out to 
sea. The fact that nearly all the artesian water is com- 
paratively fresh shows that it is constantly moving be- 
tween an inlet and outlet. If it were confined, in a 
stagnant condition, in a basin-shaped formation—as the _ 
old ideal artesian basin was conceived to be—the water 
would have become so impregnated with saline and other 
mineral matters that it would have been rendered useless 
for animal consumption or for irrigation. 

My own opinion upon this question, expressed 
repeatedly in Australia during many years, is that 
the artesian water-bearing formations absorb an enor- 
mous quantity of water; that the evaporation of 
the rainfall, at their source of supply, is compara- 
tively not worth mentioning; that they consist of a 
series of basin-shaped undulations, and that they exist, 
in all probability, mostly in a continuous series from the 
outcrop or highest intake levels of the formation, and 
that the surplus water finally discharges itself by 
gravitation into the bed of the ocean “ unseen and un- 
recorded.” Did these outlets not exist, the water-bearing 
rocks, being fully charged, would admit of no more water, 
and the result would inevitably be a system of surface 
rivers which do not now exist, and a flooded state of the 
country at the intake areas and below, the extent of 
which we can scarcely form a conception. 

There is another important consideration—the most 
important one to those carrying out boring operations— 
that of the permanence of supplies. Much has been 
written upon the subject, but although this was not long 
ago also a vexed and anxious question with those most 
concerned—the pastoralists—recent examinations of the 
subject by scientific men have removed much doubt 
upon it. 

This article will not admit of space enough to go over 
the ground again in detail. It may suffice, however, to 


call to the miffid’s conception the great extent of the 
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intake areas and feeders as given above, the great thick- 
ness of the water-bearing rocks, and that so long as the 
rain falls—and a very large amount does fall annually 
during the wet season—they will be replenished, and that 
the volume of accumulated water is so enormous that 
the comparatively small drought upon it even by thou- 
sands of bores would really amount to a mere bagatelle. 


CAST IRON PIPE IN THE UNITED STATES. 
(By our Special Commissioner.) 
No. XL 

As has already been stated, cast iron ee is made in 
lengths of 12ft., exclusive of the bell, and the joints are 
almost universally of the bell-and-spigot type, with hemp 
packing at the back, and lead packing at the front of 
the bell. Different engineers ere to different designs 
for the form of the bell and socket, although attempts 
have been made to secure the adoption of a standard 
design. In Fig. 27, p. 637, are given the forms of bells for 
straight pipes adopted by the Metropolitan Waterworks, 
of Boston; and Table F shows the dimensions of the 
bell and the weight of pipe for some of the different 
sizes and classes of pipe x ates listed in Table E. The 
weights were determined by careful computation, taking 
0:26041b. as the weight of a cubic foot of cast iron. 
The joints usually have about lin. to 1l}in. in width of 
lead, beyond which any increased width—or depth—of 
lead is of questionable value. Neither is there any 
advantage in giving the hemp king an excessive 
depth. With very deep bells there is a natural tendency 
on the part of pipe-laying contractors to use an excess 
—— for which they are paid according to the amount 
u 

TaBLe F.—(See Fig. 27.) 


Dimensions (see Fig. 27). Weight. 

a ; | ga 
| | 3B | 43s 

U.| v. |W. | x x. | 

= 
In| | Lb.| In| Lb. | Lb. | Lb 
4 | D |109 652-000 230 | 17°3| 19°8 
6 | E {1 -50}1 -40/0 703 0010-50040 415 | 31°9| 35-4 
8 | D /109 |1 50/0 -75'3 5010 -520°40) 565 | 43°5] 48-1 
10 | E {130 |1 500-753 50/0 840 | 65°7 | 71°3 
12 | B | 65 |1°50)1 600 -80.3-50/0 570-40) 910 | 70°3| 77°3 
12 | E {130 |1 -50)1 803 -50/0 690-40) 1,095 | 86°0| 92°7 
14 | B | 65 -70/0 85,3 50/0 610-40) 1,130 | 87°5 | 95°9 
14 | E {130 |1-50/1 -700-85 3 -50/0 1,380 | 108-6 | 116-7 
16 | B | 65 |1°75j1 -80,0 -90 4 -00/0 650-50) 1,380 | 106-2 | 117 °6 
16 | E |180 /1 -80/0 -90 4 -00/0 -81/0 50) 1,715 | 133-7 | 145°6 
20 | B | 65 |1°75)2 -00/1 -00 4 -00/0 -730 -50| 1,930 | 148-6 | 164-1 
20 | E |130 {1 -75j2 -00)1 -00.4 00/0 920-50) 2,415 | 183-9 | 204-6 
24 | B | 65 |2-00)2-10)1 -05 4 -00/0 -50) 2,525 | 194-8 | 214-2 
24 | E |2-00)2-10'1 -05 4 -00/1 -03'0 50) 3,230 | 253-1 | 273-1 
30 | B | 65 |2-00/2°30)1 -15 4 -50/0 920-50) 3,625 | 279°3 | 306-9 
30 | E |130 |2-00)2 -25 4 -50/1 -20/0 4,720 | 367°5 | 398-2 
36 | A | 50 25 4 -50(0 930 50) 4,400 337 | 372-4 
36 | E /130 |2 00/2 -80)1 -40 4 -50)1 -25)0-50) 5,900 | 457 | 539-2 
42 | A | 50 |2-00/2-8011 -40 5 -00)1 0110-50) 5,610 | 426-4 | 474-2 
42 | D |109 |2-00)3 -20/1 -605 -00/1 7,750 | 596°5 | 652°6 
48 | A | 50 001-505 -00/1-150°50 7,270 | 554°9 | 613°5 
48 | D |109 -50)1-75 5-001 -5510-50 9,820 | 753-9 | 826-1 
54 | A | 50 -55 5-501 -230°50 8,770 | 666-9 | 739°5 
54 | C | 87 |2-25/3 90/1 -95 5 -50/1 -53,0 11,030 | 834-0 | 928-0 
60 | A | 50 |2-25)3 -20/1-60 5 -35/0 50 10,630 | 813-0 | 895°5 
60 | C | 87 20)2°10 5501 ‘700 °50 13,590 |1029-7 |1142°3 


Fig. 28 shows the form of pipe adopted at Rochester, 
U.S.A., in which it will be noted that a very flat lead 
space is provided. In the New York pipe, however, 
Fig. 29, no recessed lead space is provided, the bell 
having a straight surface, and the | being simply run 
into the annular space between the bell and spigot. The 
depth of the bell is 7in. on 48in. pipe. The only reason 
given for this practice is the fact that but a very light 
pressure is carried—101b. domestic and 20]b. fire pres- 
sure. The present chief engineer, however, considers a 
grooved bell preferable. 

In Figs. 30 and 31 are shown the sections of the bells 
and spigots as adopted for the water mains of Cincinnati 
and Chicago, and attention may be called to the length 
and shape of the bead on the spigot end of the Cincinnati 
pipe, as compared with the round beads on the Boston 
and Chicago pipes. The deep and sharp lead space of the 
Cincinnati pipe is also noticeable. The standard dimen- 
sions and weights of some of these pipes are given below 
in Table G and Table H. 
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In exceptional cases, a machined pipe joint is used in- 
_ stead of the ordinary loose joint with lead filling, the 
surfaces of the bell and spigot being bored and turned 
. to a taper fit, the rate of taper being about ;\;in. per 
inch. As already stated, such pipes are made in the 
_ United States, but mainly for export, and Fig. 32 shows 
the joint of this type on pipe‘made at Montreal—Canada 


STANDARD CAST IRON PIPE JOINTS 
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Fig.31. Standard Sockets & Spigots of Cast Iron Pipe: Chicago, USA 
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—for the waterworks at Yarmouth, Nova Scotia. The 
cost of this 4in. pipe was about £1 per ton in excess of 
that of the ordinary bell-and-spigot pipe, but this extra 
cost is more than counterbalanced by the saving in lead 
and the ease and rapidity with which the pipe is laid. 
It is stated that this joint is rather gaining in favour in 
the maritime provinces of Canada. Each length centres 
itself in the bell of the adjacent pipe and no gasket is 
required. Ordinary deflections from a straight line can 


TABLE G. 
Cast Iron Water Pipe, Cincinnati, U.S.A 
Thickness 
| weight. | Hydraulic | “of joint [Total length.| Thickness. 
Inches, Pounds. Inches. | Feetinches.| Inches. 
4 298 300 pe 4 
6 480 300 12 4 , 
8 695 300 12 4 
12 1011 300 12 4 
24 2753 250 2 4 
30 3705 ~250 ‘ 12 t8 
36 5013 250 $ 12 4 1 
48 8676 200 ‘ 12 5 1 
60 12,763 200 4 12 65 1 
72 17,628 200 $ 12 5 1 


be made as readily as with the ordinary joint. The 
amount of lead required is 4 lb. per joint for 6in. pipe, 
without hemp or yarn packing, and 10 Ib. for 12in. pipe. 
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Fig.29. Bells & Spigots for Water Pipe, 
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Taste H, 
Cast Iron Water Pipe, Chicago, U.S.A. 
Pomona a Weight to lay 12ft. of pipe. 
eter, 
4 4 290 296 282 
6 4 420 428 407 
8 4 555 566 538 
12 1000 1020 970 
16 1500 1530 1455 
24 5 3000 3060 2910 
30 5 4230 4314 4103 
36 5 5400 5508 5238 
48 6 9350 9537 9070 
The pipe joints are tested to 300]b. pressure. = 


largest pipes made with this form of joint are 
diameter. 


Tue iron bridge across the river Amu Daria, or Om, 
has recently been opened for the traffic of the Russian Centre 
Asian Railway. The length of the bridge is 802°7 fathoms, and in 
this respect it will hold the first place among Russia's railway 
bridges. Hitherto the bridge over the Volga at Sysran was the 
longest railway bridge in Russia, its length being 695°8 fathoms 
The Amu Daria e is supported by twenty-six pillars at 
uaiform distance of 30 fathoms, and the total weight of the iron 
used in its construction amounts to 7452 tons. e cost of b 
ing the bridge and the protecting piers is rather more that 
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GLASGOW INTERNATIONAL EXHIBITION. 
No, IX, 
WHILE on many of the shipbuilders’ stands models of 
their productions are supplemented by photographs of the 
works and workshops in which the actual productions are 


undertaken and completed, there is only one firm which | } 


adopts a more striking mode of informing the Exhi- 
bition visitor on this interesting head. John Shearer 
and Sons, of Kelvinhaugh Slip Dock, Glasgow, by means 
of a large model on the bird's-eye principle, convey a very 
clear idea of the new shipyard, engineering, and ship- 
repairing establishment they are at present forming at 
Elderslie, on the north bank of the Clyde, about a mile 
and a-half below Whiteinch, and in close proximity to 
Scotstown West Station, on the Lanarkshire and Dum- 
bartonshire Railway. This new accession to the produc- 
tive capacity of the Clyde as a shipbuilding centre will 
have building area for four vessels and all the necessary 
workshops fully equipped with the most approved 
modern tools; but itis even more notable as contribu- 
ting to the docking and ship repairing facilities of the 
Clyde; matters which are even now found to be all too 
inadequately provided in this important district. The 
new works include the construction ofa large graving 
dock, a hauling-up slipway 800ft. long, and a similar 
length of riverside quayages, with adequate crane accom- 
modation. The dock, which is now under process of 
construction, will be almost entirely composed of Portland 
cement concrete, the bottom and altar courses being faced 
with fine concrete. It will have a length of 510ft., the 
width between copings being 91ft., and the width at 
bottom 59ft. 6in. The width of entrance will be 68ft. 
between copes, and the depth of water on sill will be 20ft. 
at high water of ordinary spring tides. The entrance will 
be closed by means of a steel ship caisson. The capacity 
of the dock at high water will be about 4,830,000 gallons, 
which it is intended shall be ejected in less than two 
hours by means of powerful centrifugal pumps electrically 
driven. When completed this graving dock will be the 
only private one on the Clyde; that of D. and W. 
Henderson, of Partick, being on the Kelvin, at its con- 
fluence with the larger river. The Clyde is, of course, 
provided with the group of graving docks belonging to the 
Clyde Trust, and there are, in addition, graving docks, 
large and small, owned and managed by the harbour 
authorities of Port Glasgow, of Greenock, of Troon, and 
Ardrossan. The new dock, slipway, and shipbuilding and 
engineering works of Shearer and Sons have been 
designed by, and are being carried out under the super- 
intendence of Mr. James Deas, C.E, Glasgow (son of the 
late James Deas, engineer for so many years to the Clyde 
Trust), the contract for dock and wharf construction 
being in the hands of Mr. William Kennedy, contractor, 
Partick. 

Amongst shipbuilding firms not already noticed, who 

contribute examples of their productions in model form 
we may name A. Rodger and Co., Port Glasgow, and 
John Reid and Co., formerly of Port Glasgow, but now 
of Whiteinch. The first-named firm is chiefly represented 
by half models of cargo-carrying steamers, which largely 
make up its output of tonnage, but there are also 
nodels of sailing ships, in which class of tonnage it 
also from time to time exercises its powers of produc- 
tion. The second firm named is represented by ordinary 
cargo steamers and by paddle-wheei river steamers and 
high-class steam yachts, a branch of work for which it 
enjoys high repute. One model in the latter class repre- 
sents the steam yacht Zaza, built last year for Mr. William 
Beardmore, of Parkhead, in the construction of which 
nickel steel, as made at the Parkhead Works, was very 
largely employed. Incidentally it may here be noted 
that examples of the use of other special metals in ship- 
building are found in the boats of aluminium shown by 
D. White and Co. in the Machinery Hall, and of the 
seamless steel lifeboats shown in the grounds by the 
Seamless Steel Lifeboat Company. 

Independently of the shipbuilding firms, many of the 
shipowning companies contribute beautiful models of 
vessels of their fleets to the collection, and in several 
instances full-sized state-rooms are open for the inspec- 
tion of the visitor. The Pacific Steam Navigation Com- 
pany, of Liverpool—incorporated by Royal Charter as 
early as 1840—strikingly illustrates its progress with 
full and kalf models. These include the wood paddle- 
steamer Peru, of 700 tons, built by Curling, Young, and 
Co., of Blackwall, in 1839, to open the company’s ser- 
vice on the west coast of South America; also the paddle- 
steamer Pacific, built in 1866, and, as representative of 
modern development, the twin-screw steamship Colombia, 
built in 1899, and the Barrow-built twin-screw Ortona, 
of the same year, for the company’s Australian trade, in 
conjunction with the Orient Line. The Peninsular and 
Oriental Company is strongly represented both from a 
historical point of view as a mail and passenger concern, 
and from a practical side, as owners of typical inter- 
mediate and capacious cargo-carrying vessels; but in 
this case the models are scattered throughout the stands 
of the firms who built the originals. The Cunard 
Steamship Company, in addition to being represented at 
the stands of various building firms and in the historical 
collection, is also independently in evidence with fine 
models of the Campania and Saxonia, and with its 
pioneer vessel, the wood paddle-steamer Britannia of 
1840, and the iron paddle-steamer Persia of 1855. The 
Castle Company exhibits magnificent full models of 
its mail steamer Saxon, built by Harland and 
Wolff, and the Kinfauns Castle, built by the Fair- 
field Company. The Anchor Line, in addition to 


having the leading vessels of its fleet exhibited at 
the stand of D. and W. Henderson and Co., of Partick, 
who largely build for the company, is represented in the 
Historical Collection by the City of Rome and the 
Numidia, and at the stand of Henderson Brothers, 
Limited, by the Furnesia, and the later ships Perugia, 
Algeria, Assyria, and Scindia, and by the twin-screw 


steamer Columbia—at present under construction by D. 
and W. ae srl. 28 will be the pioneer twin-screw 
of the Anchor Line fleet. The Clan Line, through its 
managers, Cayzer, Irvine, and Co., is strikingly repre- 
sented by typical vessels of its extensive fleet, most o 
the models being of turret-deck steamers from the yard 
of the inventors of this type, Doxford and Sons, Sunder- 
and. 


In the French Annexe, in the outside grounds, a fine 
model is shown of the French Transatlantic Company’s 
large mail steamers La Lorraine and La Savoie, and in the 
Irish Pavilion one of the White Star Line, the twin-screw 
Georgic, besides an exhaustively representative collection 
of cross-Channel steamers. These include the London 
and North-Western Railway Company’s twin-screw 
steamer Anglia, speed 21$ knots, on the Dublin and 
Holyhead service; the same company’s Galtee More, 
speed 18} knots, on the Holyhead and Greenore route ; 
the City of Dublin Steam Packet Company's steamers 
Ulster, Leinster, Munster, and Connaught, each of 3000 
tons and speed of 24 knots; the same company’s 
passenger and cargo steamer Louth, of 15 knots speed; 
the Barrow Steam Navigation Company’s Duchess of 
Devonshire; the Dublin and Glasgow Steam Packet 
Company’s steamers, Duke of Rothesay and Duke of 
Fife. G.and J. Burns have a splendid model of their 
paddle steamer Adder, speed 19 knots, as has also the 
Larne and Stranraer Steamship Company of _ its 
Princess Victoria. Models are also shown of Alex. 
A. Laird and Co.’s Fern; Cork Steamship Company’s 
Cormorant, on the Liverpool and Antwerp service ; 
Lancashire and Yorkshire Railway Company’s Duke of 
Cornwall; and the British and Irish Steam Packet Com- 
pany’s Lady Roberts. 

In an outside pavilion, almost opposite the imposing 
stand of the Darlington Forge Company — where, as 
noticed in article VI. in our issue of May 24th, a variety 
of notable marine forgings and castings are shown—the 
well-known firms of J. I. Thornycroft and Co. and Haw- 
thorn, Leslie, and Co., Limited, jointly make an interest- 
ing display of their productions. 

The most conspicuous item in the way of ship models 
shown here is that of the Russian volunteer fleet twin- 
screw steamer Smolensk, at present undergoing completion 
at the works of Hawthorn, Leslie, and Co. This model 
represents virtually the whole of the vessels built for this 
shipping concern by the Tyneside firm, viz., the Orel, 
1890 ; the Saratoff, 1892; Petersburg, 1894; Kherson, 1896; 
and the Smolensk, 1901. On the walls of the pavilion 
photographs of the engines fitted into the Smolensk are 
shown. These are twin-screw six-cylinder triple-expan- 
sion engines of 16,500 indicated horse-power, designed 
for a speed of 20 knots, the vessels of this fleet, as is well 
known, being utilised as auxiliary cruisers and for trans- 
port purposes. Another case in the stand contains a full 
model representing the work of Hawthorn, Leslie, and 
Co. in torpedo boat destroyers, namely, the 27-knot 
Sunfish, Opossum, and Ranger, and the 30-knot 
Cheerful, Mermaid, Greyhound, Racehorse, and Roebuck. 
Photographs of the engines fitted into these vessels, and of 
several of the vessels afloat and running at top speed, are 
attractive items. 

The Thornycroft firm contribute models of several of 
their torpedo boat destroyers and light-draught steamers 
for river service abroad. Amongst the models is one of 
the torpedo boat destroyer Daring, 185ft. by 19ft. by 16ft. 
draught, whose guaranteed speed was 27 knots, and 
maximum speed on trial as high as 29°268 knots. A series 
of photographs exhibit, as finished in the erecting shop, 
the machinery for the Daring, Albatross, and Murakumo, 
and of the Albatross a photograph is displayed showing her 
under way at her full speed of 32 knots. A further series 
of photographs represent vessels—battleships and cruisers 
—built in various countries, which have been fitted with 
Thornycroft boilers. Amongst a variety of photographs of 
other work by the Chiswick firm—shallow-draught gun- 
boats, high-speed launches, &c.—items of outstanding 
interest at the present time are two views represent- 
ing the America Cup challenger of two years ago, 
Shamrock I. 


A NEW RAILWAY FROM MOSCOW TO THE 
TRANS-SIBERIAN. 


THE Moscow-Riazan Railway Company has just submitted 
to the Russian Government a project having for its object 
the construction of a line of railway joining Moscow directly 
with the Siberian Railway. This new line, including the 
section already constructed between Schikbrane and Sviajsk 
—123 versts—will have a length of 1602 versts. By its aid 
the distance by railway between Moscow and Tcheliabinsk on 
the Siberian line will be reduced by 270 versts compared 
with the journey by Samara, Syzran, Rousafeff, and Riazan. 
The line to be constructed will be divided into two parts, 
having a total length of 1479 versts. The construction of 
this line will necessitate the construction of five large 
bridges, viz.:—(1) On the Oka near Mourom, 300 sajenes 
long ; (2) on the Volga near Sviajsk, 600 sajenes long ; (3) on 
the Viatka near Mamodéche, 300 sajenes long; (4) on the 
Kama near Berejnié-Tchelnoff, 400 sajenes long; (5) on the 
Bielaia near Kebanoff, 300 sajenes long. One sajene = 7ft. 
These five bridges alone will therefore comprise a total 
length of over 24 miles. The line will take six years to 
build, and will, it is estimated, cost 110 million roubles, 


NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineers: G. E. Bench, 
to the Vivid, for the Magicienne, undated ; W. Lonnon, to the 
Hibernia, for the Orion, and W: 8. Stribling, to the Vivid, for the 
Sa to date June 11th; G. T. Simmons, to the Pembroke, 

ditional, for the Cornwallis, June 12th, Staff engineer: J. 
Johnson, to the Pembroke, additional, for the Cornwallis, June 
12th. Chief engineers: G. W. Murray, to the Vivid, for the 
Doris, to date June 11th; W. H. James, to the Vivid, additional, 
for the Undaunted, June 15th. Engineers: G. F. Thompson, to 
the Victory, for the Sylvia, to date June 11th; W. 8S. Westbrook, 
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THE DEFENCE OF COALING STATIONS, 
By Rear-Admiral 8, EaRDLEY-WILMoT, 
Tue remarks of the Secretary of State for War a short 


f | time ago, that he hoped to release certain regimentg 


from garrison duty by the Admiralty taking over the 
defence of some of the coaling stations, much perturbed 
the minds of several ex-First Lords of the Admiralty, 
In the House of Lords they vigorously protested against 
any such change in the system under which the local 
defence of these stations is confided to the army, ‘and 
assuming that this duty would, if a substitution took place 
fall to the Marines, they pointed out the disadvantages of 
allotting the duty to this corps. As one who has lon 

held the view that defence against sea attack should be 
undertaken by men with sea experience, I will endeavour 
to state the arguments in favour of this method. 

They practically cover the whole of coast defence, undere 
standing by that term not only forts, submarine mines, 
and search-lights, but also craft such as guard and torpedo 
boats, without which the local defence of any port is in. 
complete. Now the stock argument against the Naval 
Department being responsible for the defence of ports is 
that it would hamper the fleet in performing its proper 
functions; that our ships should be perfectly free to 
assume the offensive, and act at once on the enemy's 
coast. Thus employed, and if able to assert a superiority 
at sea, they prevent an attack in force upon our own 
coast. Small hostile squadrons, or stray cruisers, may, 
however, evade our forces at sea and raid a coaling station 
which had no local defences. The question then becomes 
—Should these defences be in the hands of soldiers or. 
sailors? In an article on coaling stations, a service 
journal says on this point:—‘‘The defences, such as 
they are, on land remain in the hands of the army, 
because it is the general policy of the Navy that 
admirals commanding fleets shall not have on their 
minds the responsibility of the work that would be 
entailed upon them by the garrisoning and managing of 
the defence of these places. The principle involved is 
that a naval eben cil ought to be able to strike at the 
enemy without having to think of the safety of his bases 
or his coaling stations from raiders; this is left for the 
land forces to ensure.”” Here we have the argument for 
the present system excellently put, but it contains more 
than one fallacy. An admiral on a foreign station cannot 
divest himself of responsibility and anxiety for the safety 
of his coaling stations, whether they are defended by 
soldiers or sailors. If attacked by a force which has 
evaded his squadron, and a station falls into the hands of 
the enemy before the admiral comes to the rescue, upon 
whom will the principal odium fall? But the main point 
is what men are likely to work the weapons of local 
defence most efficiently, to watch for approaching 
vessels, to discriminate between friend and enemy when 
they appear, and if the latter, to know best his weak 
points? Would not the admiral when absent feel less 
anxiety about his coaling station if in the hands of men 
whom no artifice of the sea could deceive? In 
the hands of men ignorant of the sea and ships, 
but burning with zeal, it might be more dangerous for an 
admiral to approach his own harbour than that of the 
enemy. We had an example of what might bappen 
during the last naval manceuvres. Mr. Thurstield, 
special correspondent of the Times on board the 
Majestic, alludes in the new Naval Annual to the way 
in which search-lights were played on friendly ships 
entering harbour much to their embarrassment, and how 
Admiral Rawson was kept waiting for an hour outside 
one of his ports before the military authorities would 
allow him to enter. Mr. Thursfield says :—‘ All this is 
amusing enough, and I have not attempted to treat it 
too seriously But it has its serious side. It is at least 
serious enough to show that military officers are not to 
trusted with the land defences of a naval port unless they 
possess some rudimentary knowledge of the conditions 
and requirements of naval warfare.” How is this to 
be acquired? Only by service in the fleet, and hence we 
come to the primary condition of coast defence, that it 
should be in the hands of men trained to the sea. 
Another reason for this is that the weapons employed 
are for the most part familiar to them. The placing and 
maintenance in efficiency of submarine mines, the accom- 

ying guard boats, working search-lights, and the hand 
ing of torpedo boats, which, combined with forts, form 
a complete system of harbour defence, is work for which 
with them no preliminary training is required. The 
soldier taking up such duties has to acquire in the first 
instance the elements of boat work, knotting, splicing, 
&c. There has been no question yet of the army taking 
over the torpedo boats; but certainly if coast defence is 
to be under one authority, and all portions worked 
together, as for efficiency they should be, then logically 
soldiers should man the torpedo boats and free the Navy 
—as the saying goes—atill more for other work. At pre- 
sent I can imagine the anxiety of an officer in command 
of one of these craft in approaching his port at daylight - 
in war time chased by an enemy’s cruiser ; whether he 
will be recognised by the outlying fort or treated as the 
advanced guard of the enemy. He is approaching the 
mine field. Will it be active, or made safe for a friendly 
vessel? A signal flutters out from the fort to a, that 
his nationality may be verified, to ascertain w ich a 
guard boat is deliberately making towards him. The 
torpedo boat commander glances astern. The cruiser 18 
coming up fast, hoping to sink the boat before she herself 
comes within range of the fort. He cannot stop to > 
sunk or taken, but must run on and risk the guns of his 
own side being turned on him, as well as the mincs 
beneath having the safety plugs removed. There is 
really no time for explanations. It is a matter of ten 
minutes only from the time he is sighted to getting under 
the walls of the fort. That he reached this position in 
safety he always afterwards accounts a miracle. Next, it 
may be asked that, granted the advisability of naval coast 
defence, how is it to be provided ? Certainly not by takin 
any portion of the seamen and marines who are voted an 
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required for service in the fleet. A garrison of marines 
cannot defend a coaling station, and at the same time 
belong to a ship which, if not actually in commission, 
may mobilised at any moment. Nor is it desirable 
that the active force of marines should be increased to a 
number which would allow both duties being undertaken 
by them. The present establishment is, or should be, of 
such strength that half are always serving afloat and half 
are on shore in barracks, the time being equally divided 
between these two duties. Those on shore are a reserve 
in case of mobilisation, while those afloat are having that 
sea training which makes them marines not soldiers. If 
the numbers were increased to any considerable extent, 
they could notall have sufficient time at sea to acquire those 
attributes which now render the force so valuable. The 
idea of ships on a ‘foreign station periodically embarking 
the marines at a coaling station a correspond- 
ing number to take their place is impracticable. Hence 
we must seek some other method of providing these 
places with sea defenders, and my idea is that we should 
form a separate coast-defence corps from seamen and 
marines who have served their time in the Navy, or after 
a certain period of service, just as now seamen can volun- 
teer for the coastguard after eight years in the fleet. It 
may be objected that such a measure would diminish the 
numbers of those men joining the fleet reserve, but as for 
a naval reserve we mainly rely upon the mercantile 
marine and coast fishermen, I do not think the objection 
of great moment. Appointments in this coast-defence 
corps should be open to officers of the Navy and Marines, 
especially the latter, thus providing employment to the 
senior ranks which they now lack; while in certain 
instances the command of coaling stations should be 
conferred on them. Thus in time the army would be 
relieved at many places of garrison duties, and rendered 
more free to undertake its proper work of over-sea expe- 
ditions when required; while the coaling stations would 
be efficiently defended, and the Navy be no less able to 
act offensively than it is at present. 


THE REVIVAL OF THE STONE ARCH. 


Tue report of the Commission, appointed in the early 
half of the last century, to inquire into the ‘‘ Application 
of cast and wrought iron to railway structures,’’ was a 
severe blow to the old time-honoured constructive 
materials—timber, brick, and stone. The gravity of the 
situation, so far as these three were concerned, was 
accentuated by the subsequent valuable analytical investi- 
gations and experiments of Eaton Hodgkinson. His 
object was not to decry or run down the merits of the 
more ancient and primitive materials, but to demonstrate 
that the capabilities of the new metallic factor in con- 
struction were far superior to those possessed by its 
predecessors. In this he perfectly succeeded, for it is 
not too much to assert that the tubular bridge across the 
Straits of Menai owes its existence almost as much to 
his scientific and mathematical ability as it does to the 
skill, perseverance, and inventive genius of its designer. 
In dealing with our subject, brick may be left out of 
consideration, as the only type of structures at present 
engaging our attention is that of bridges. Brick bridges, 
with very few exceptions, are of comparatively dimen- 
sions so limited that they were but little affected by the 


change. 

The advent of the new régime speedily produced 
disastrous results to both timber and stone bridges, 
although not to the same extent nor for the same 
reasons. Timber structures of this class rapidly fell 
into complete desuetude. Existing examples, of which 
there are several good old specimens still doing duty in 
this country, were repaired as the necessity arose from 
time to time, and also strengthened to meet the require- 
ments of heavier rolling loads. But as a distinct type of 
bridge building the timber system in England never 
recovered from the shock, nor were there any attempts 
made to enable it to do so. It was not equal to the work 
we demanded of it, and it is some years now since it 
practically ceased to exist. It must be understood that 
these remarks are not intended to be of universal applica- 
tion. In America, Australia, New Zealand, and numerous 
other countries, native timber is largely used in the 
construction of railway and roadway bridges, and will no 
doubt continue to be so employed very extensively in 
years tocome. Timber bridges possess the advantage of 
high economy in first cost, and where the material is 
abundant, cheap, and of good quality, they can not only 
be frequently repaired and restored, but almost entirely 
reconstructed at an expenditure considerably less than 
what would have to ; incurred if an iron or steel 
structure were substituted for the original timber 
design. Engineers who have had experience in the 
localities and under the conditions alluded to, will 
probably endorse the statement that in those instances 
the timber bridge is the right thing in the right place. 
The best form to adopt is that of one or other of the 
many excellent examples of American trusses, though the 
wooden type has been applied to nearly every principle of 
bridge construction. De Lorme fashioned his laminated 
arches out of timber, and the prototype of the early iron 
lattice girder was built of the same material by Towne, 
with the intersecting diagonals of the web made of 2}in. 
pine. 

The causes which led to our abandonment of the timber 
bridge are partly special and partly general. The 
former apply more particularly to ourselves and to other 
countries similarly situated, in which the material has to 
be imported and is consequently comparatively dear. 
Another of these causes is to be found in the fact that 
in older countries the first cost is not a matter of such 
a importance as it isin the younger ones. It is 
we! 


ell known that what constitutes the absolute raison 
d’étre of these timber structures is that they can be built 
at an expenditure considerably below that needed to erect 
The ever-increasing rolling loads 


their metallic rivals. 


attendant upon the progress of railways here and on the 
Continent was also a powerful militant factor against the 
wooden type. In America, itself the home of the wooden 
truss, iron bridges were occasionally substituted for those 
of timber so early as about the year 1885. It was not, 
however, until fifteen years later that they came into 
more general use. Then American engineers began to 
recognise that the original cheapness of timber bridges 
failed in numerous instances to compensate for their 
rapid decay, their frequent destruction by fire, the 
repairs constantly required, and the incessant super- 
vision and close watching their employment entailed. 
These last-mentioned defects constitute the general 
causes already alluded to. The difference, therefore, 
in the effect of the introduction of the iron structures 
upon timber bridges and stone arches with us, was that 
while they consigned the former to complete oblivion, 
they merely placed the latter in a state of temporary 
abeyance. From this enforced retirement and disuse 
they have already commenced to emerge, as we shall 
proceed to point out, and upon a scale of magnitude 
surpassing that of their predecessors and contemporaries. 

It is not difficult to account for the partial eclipse 
which the stone arch underwent at the hands of its more 
modern rivals. Even when the latter assumed the cir- 
cular or parabolic form of the masonry structures, they 
were not designed upon the voussoir principle. There is 
no doubt that iron arches could be designed with either 
solid or hollow voussoirs, and it was proposed by Stephen- 
son to erect a cast iron example over the Menai Straits. 
The decision of the Admiralty was fatal to this project. 
The horizontal soffit, and the application of it to spans 
hitherto unattempted, were the two principal features of 
both the solid and open-web iron girders, which arrested 
for a time the further development of the stone arch. 
They offered a speedy relief from many difficulties and 
troubles, theoretical and practical, which had beset the 
erection of the older type. They were lighter, more 
economical, and easier of erection. It was, moreover, 
unnecessary to enter into the question of their 
stability’ with that analytical minuteness, copiousness, 
and complexity of formule which had for so long a time 
exercised the ingenuity and assumptive powers of mathe- 
maticians and professors. Although rival theories are 
not all reconciled, yet practically the discussion may be 
regarded as exhausted. It has lasted with us nearly a 
hundred years, for it was in the year 1818 that the results 
of a series of experiments undertaken by Rennie were 
applied to the calculation of the thrust of arches for the 
first time in this country. 

It was the oblique arch that suffered far more than its 
brethren on the square from the effect of the iron innova- 
tion. The building of skew arches either with spiral or 
equilibrated courses is now nearly a lost art. Oblique 
arches were never favourites with engineers, who avoided 
the use of them as much as possible. It is no wonder, 
therefore, that they gave a cordial welcome to a new type 
of bridge, which had a much more extensive range of 
span, and, in addition, dispensed with all the incon- 
veniences attending the employment of those on the 
stone principle. Square stone arches were probably 
built anterior to those on the skew, but the latter were 
erected in 1786 in Ireland. Oblique bridges with 
equilibrated courses were first erected by Mr. Adie, who 
in 1842 communicated to the Institution of Civil Engi- 
neers a paper on the subject. 

The erection of cast iron arch- bridges in England, 
both for railway and road purposes, has been attended 
with a success that has not accompanied bridges of the 
same class on the Continent. As an example of a road 
bridge we cannot select a better specimen than that of 
Southwark, which is over eighty years of age, with its 
centre span of 240ft. For railway traflic, the Victoria and 
Albert bridges, of 200ft. span each, over the river Trent, 
and designed by the late Sir John Fowler for the Midland 
Railway Company, will challenge comparison with any 
similar structures. To make good our statement, we must 
refer to what took place on the Western Railway of France 
about thirty-five years ago. A number of old timber 
bridges over the Seine had become worn out and past 
all service. It was decided to replace them by cast iron 
arch bridges. Shortly after their erection they became a 
constant course of anxiety, which increased with the pro- 
gress of time, and the advance in the weight of the rolling 
loads. The spandrils, which are the weak point in all 
these structures, showed unmistakeable signs of cracks 
and fissures. These were attributed at the time to the 
setting up of torsional stresses, arising from the cross 
bracing introduced between the different arched ribs. 
However this may be, although the result is easily 
accounted for, if, as is probable, the cross braces were of 
wroughtiron, the cast iron substitutes were all condemned. 
They have been slowly replaced by double-webbed wrought 
iron lattice girders, of which the first, the Pont du Manoir, 
was opened ten years ago. 

To what causes, then, is to be attributed the revival of 
the stone arch? In our annual article, and in a recent 
impression, satisfactory proof of the statement has been 
afforded. The stone arch is incompressible, inflexible, 
indeformable, and practically, under normal conditions, 
imperishable. It has a larger insistent weight than any 
other similar type of structure designed for the same 
purpose. This superior degree of ponderosity has been, 
and is frequently, put forward as an argument against its 
adoption. As a matter of fact, it is one of its most 
valuable attributes, which renders it especially and 
peculiarly better adapted for railway bridges than any 
metallic competitor. The large deadweight of the stone 
arch, together with its other valuable qualities, afford the 
best guarantee against the destructive action of violent 
and sudden impactive loads, which sooner or later render 
it imperatively necessary to replace old metallic railway 
structures by new ones. It must be understood that our 
remarks apply to the principle of the arch to the super- 
structure, and: not the infrastructure, of the whole 
design. The bearing resistance of the foundations, the 
strength of the ‘piers and abutments, are al] considered 


to be sufficient, and are besides common to all bridges. 
Another cause tending to bring the stone arch into 
favour is its greater durability, which is simply another 
name for the immunity the material enjoys from climatic, 
atmospherical, and localinfluences. These are ineessantly 
engaged in deteriorating and corroding iron railway 
bridges, to which process of gradual destruction the loco- 
motives contribute their full share. 

It is only comparatively very recently that it has 
become possible to form an estimate of the durability, 
or what may be termed the life, of iron and _ steel 
bridges. They have not enjoyed the longevity predicted 
for them. Certain causes which were not their fault 
—for instance, the increase of the rolling loads to 
which they were subsequently subjected—have conduced 
to their shorter tenure of usefulness. But the real 
reason of their earlier decay is due to the fact that there 
are destructive external influences at work with them 
which do not affect the masonry arch. 

When the centres of a stonearch are gradually removed, 
it settles to the extent which is necessary to enable it to 
develop the stresses imposed upon it and the amount of 
resistance required. It is incapable of any further de- 
flection, and also any corrosion. The latter is an 
element of disturbance which causes more injury to iron 
bridges than any number of deflections occasioned by the 
transit of heavy rolling loads at the highest speed. It is 
nearly forty years ago since the Charing Cross railway 
bridge was erected, and it has suffered much from cor- 
rosion. In it the tie bars are in two thicknesses, riveted 
together with rivets some feet apart. At that time an 
eminent engineer stated that rust would get in between 
them, and that they would be bent. As a result, there 
would be cross stresses on those bars, raising the cal- 
culated stress of four tons per square inch to eight or 
ten tons. If the bridge were looked at now it would be 
seen that it is so. The diagonals at first when straight 
would have perhaps four tons per square inch of stress. 
Now they are bent, with nearly an inch of rust between 
them, and they have at least double that stress. 
This is no solitary example, but a common occurrence. 
The Lambeth Bridge bars, lin. thick, were bent jin. by 
rusting, and the angle bars of the Wandsworth Bridge 
were deflected to the extent of jin. owing to the same 
corroding action.* In all riveted girders there is constant 
oxidation taking place between the plates. 

The majority of the valuable qualities claimed for the 
masonry arch may be considered as belonging also to the 
same type of structure built of brick, of concrete, and, 
though possibly in a less degree, to that of the armoured | 
concrete class as wel]. To a recognition of these qualities 
is probably due the favour with which arch bridges of 
these materials have been received abroad. Numerous 
examples exist, of which the most important is that at 
Manderkingen, with a span of 170ft. Several new road 
bridges over the Thames are to be erected of stone, or’ of 
concrete arches faced with stone voussoirs. The new 
Putney Bridge, opened a few years ago, and the new 
Kew and Vauxhall bridges, now in course of construction, 
constitute ample proof of the truth of ourstatements. It 
should be mentioned that on the ninety-two miles of the 
Great Central Railway Extension to London, brick arches 
have been adopted, wherever practicable, in preference to 
girder spans, both for under-bridges and over-bridges. 
Testimony of this character needs no comment. One of 
the objects in making the change was to save the cost of 
painting and repairs, which in the aggregate amounts to 
a heavy item. The use of steel bridges entails an annual 
charge for maintenance, which is avoided by the employ- 
ment of one or other of the four systems to which 
attention has been drawn. The great French architect 
Perronet prepared designs for an arch bridge over the 
Seine at Mélun, with a span of 400ft., and was of opinion 
that that limit might be extended to 500ft. with perfect 
safety. It is admitted now that one of the results of so 
much theoretical analysis of the subject has been to 
exaggerate to excess the dimensions given to these 
structures. Their weight might be much reduced without 
in any way impairing their other valuable qualities. 


CONVERSAZIONES OF THE CIVIL ENGINEERS. 


On Wednesday and Thursday last the Institution of 
Civil Engineers held its two conversaziones in Great 
George-street. Both evenings were eminently success- 
ful, and some thirteen or fourteen hundred guests were 
present on each occasion. 

There was, perhaps, an even larger number than 
usual of models of scientific and engineering interest, 
and we propose to give our readers a short list and descrip- 
tion of some of these. The principal exhibition room was 
that ordinarily used as the reading-room. On entering 
this, the first exhibit which caught the eye was that of 
Mr. F. W. Webb. There were two excellent working 
models of London and North-Western Railway loco- 
motives of his design, the Diamond Jubilee four-cylinder 
compound and the Queen-Empress compound passenger 
express engines. There was also a beautifully made 
sectional working model showing the action of the valve 
gear of one of these engines. Close at hand Mr. Webb 
showed in action a model illustrative of electric point and 
signal working. There was a number of other exhibits 
in connection with railway matters, among which may 
be mentioned a working model of a turn-table shown by 
Mr. H. Bridgewater, and examples of Mr. J. L. 
Cridlan’s railway wagon coupling, and of Mr. E. J. Hill’s 
coupling and brake. Mr. Holden showed the liquid-fuel 
injector as used on the Great Eastern Railway, in addition 
to a working sectional model of the cylinders and valve 
chest of a locomotive showing the working parts. 

Mr. W. F. Goreham had on view his flourometer, an 
instrument for separating particles of cement for testing 
purposes; Mr. T. Clarkson, a model of the 200 horse- 
power liquid-fue] burner recently constructed for the 

* “Minutes of Proceedings” of the Institution of Civil Engineers, 
vol. exli. 
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Metropolitan Fire Brigade; Mr. J. J. Lassen, a model of 
an automatic water softener; Mr. H. W. Kolle, a model 
of a Babcock and Wilcox water-tube boiler, with super- 
heater; Mr. A. G. Way, a ventilating fan for ships; Mr. 
E. C. De Secundo, the Cassel high-head water motor in 
action; Mr. R. J. Wallis-Jones, samples of cycle and 
motor car tubing electrically welded by the Thomson 
process, and the Schattner electric prepayment meters in 
action; and Mr. M. Powis Bale, the Gardner electric 
rock drill. 

The Earl of Rosse showed at work an ingenious model 
of a contrivance whereby dead leaves, &c., are prevented 
from entering the supply pipes of turbines. This 
apparatus depends upon a rotating cylindrical sieve 
through which the water can readily pass, but which 
intercepts all leaves and other big particles. The Hon. 
C. A. Parsons exhibited four interesting models in connec- 
tion with his steam turbine. These were a model fan 
engine, a 4000-kilowatt alternator, and models of the 
engines of the Turbinia and Viper, both of these latter 
being at work. Professor Unwin had an excellent 
exhibit dealing with the testing of metals. He showed 
some bars of steel which had had inscriptions punched 
upon them, and then planed right off. On the bars 
being subjected to straining action beyond the yield 
point the inscription had re-appeared. Mr. Killingworth 
Hedges showed the lightning arrangements for West- 
minster Abbey, and a lightning conductor which had 
been removed from the interior of the lantern of St. 
Paul’s Cathedral, and Mr. H. A. V. Barry a working 
model of a new type of transporter. 

Other exhibits in this room were some new types of 
measuring instruments for electrical purposes by Mr. L. B. 
Atkinson; a fan, direct driven by a motor, by Mr. W. G. 
Walker; specimensof vanadium, illustrating its application 
to steel and aluminium alloys, and specimen copper tubes 
deposited by his centrifugal process, by Mr. 8S. Cowper- 
Coles; a hydrant flow gauge, by Mr. E. S. Prentice; 
examples shown under the microscope of the structure of 
metals, by Messrs. Stanger and Blount; quick-firing 


cartridge cases and electric cartridges, by Mr. T. R. | p 


Bayliss; samples of boring from Gainsborough Water- 
works, by Mr. P. Griffith; and a pump bucket in gun- 
metal, by Mr. H. Ashley. 

The council-room was devoted largely to measuring 
instruments of various kinds. Mr. Chaney, of the Board 
of Trade, Standards Department, had no less than eight 
exhibits. These were :—A model of an instrument for 
measuring metric screw threads; an engineer’s metric 
gauge for pocket use; a new standard decimetre, litre 
and kilogramme ; a folding metre for engineers’ use; a 
mural comparator for testing half-metres quickly to 
0°01 mm.; a sub-divided metre; a standard metric 
survey riband, 20 m. Jong; and a metric measure made 
of 1901 nickel steel alloy. The Board of Education sent 
a seismograph and sample records, and Negretti and 
Zambra a self-recording rain gauge, deep-sea thermo- 
meters, barometer, tide gauge, and other meteorological, 
surveying, and mining instruments. In this room, too, 
Mr. A. W. Szlumper showed some excellent models of 
electric lock-and-block systems for railway signals, and of 
the Westinghouse method of working signals pneumati- 
cally, together with some of the apparatus actually 
employed. Here, too, Mr. J. F. Simmance exhibited a 
new form of gaseous fuel calorimeter, and a new form of 
double-standard electric photometer. 

Upstairs in the main library there were not many 
exhibits, but what there were were very good. There 
was a model of Widnes bridge, shown by Mr. J. J. 
Webster and Mr. J. T. “Yood; a model of a conveyor 
bridge over the estuary of the Ribble, by Mr. J. T. Wood 
and Mr. R. St. George Moore ; and.a model of one of the 
new Tyne bridges, by Mr. J. M. Moncrieff. A nice piece 
of work was shown by Mr. J. Husband. It wasa model, 
made by Mr. John Colburn, of the wood centering of an 
arch of 150ft. span. It had already been exhibited at an 
exhibition of wood and wood carving at the Carpenters’ 
Hall, and had there been awarded first prize and a special 
gold medal as the best exhibit in Division I. Sir Charles 
Hartley sent a well-made model of the stern-wheel hopper 
dredger Percy Sanderson made by Messrs. Wm. Simons 
and Co., of Renfrew; and Mr. S. W. Barnaby, a model of 
the stern-wheel mission steamer Livingstone, recently 
described and illustrated in Tue Encingeer; while Mr. 
A. F. Yarrow exhibited an exquisitely-made model of a 
31-knot torpedo boat destroyer complete in every detail. 

In addition to the foregoing, there were demonstrations 
during the nae, be the working of the telegraphone 
and telautograph, both in the back library, and in another 
room there was the electrophone in connection with 
several of the theatres. In still another room Dr. Sims 
Woodhead had an exhibition of bacteriological specimens, 
bearing on municipal water supply. 

Everything possible had evidently been done to render 
the evenings as bright and interesting as possible. The 
string band of the Royal Artillery and a number of 
vocalists provided the music, Mr. E. J. Garwood gave an 
exhibition of views illustrating a tour round Kanchenjinga 
in the Himalayas, while Sir Benjamin Baker showed a 
long and most interesting series of views of the great Nile 
dam. The arrangements were as usual admirable; the 
decorations most tasteful, and this year again, members 
of the Institution had lent for the occasion a number of 
excellent paintings. Altogether it may be said that both 
evenings were most successful. 


Tue Society oF ENGINEERS AT WESTBOURNE PARK.— 
On Saturday, June 8th, by the courtesy of the locomotive super- 
intendent of the railway—Mr. Wm. n—and of the district 
superintendent—Mr. Armstrong—this Society paid a most interest- 
ing visit to the locomotive depdt of the Great Western Railway at 
Westbourne Park. The running sheds were first inspected, and 
the party, which numbered twenty-five, then went through the 
repair shops, where slight repairs are executed. These proved 
very interesting, as several locomotives were in various stages of 
“undress.” A visit to the stores, and again to the running sheds, 
terminated a very enjoyable afternoon. This is the first of the 
visits which have been a for this summer, and which form 
a much appreciated part of the Society’s programme. 


THE INCORPORATED GAS INSTITUTE. 


THE proceedings on the second day of the annual 
meeting of the Incorporated Gas Institute—the 12th 
inst.—opened with a lecture by Dr. Frank Clowes, 
the Chemist to the London County Council, on ‘‘ The New 
Table Photometer and Pentane Ten-candle Lamp.” By 
the “ new” table photometer the lecturer referred to the 
photometer first prescribed by the Gas Referees in May, 
1898, and actually he gave very little information about it 
which cannot be obtained first hand from their ‘“‘ Notifica- 
tion,” which, as he mentioned, is a Government publication 
which may be purchased for a few pence. Mr. Harcourt’s 
pentane ten-candle lamp is a part of the Gas Referees’ 
official apparatus, and is likewise described in their 
“Notification.” It is not obvious what good purpose 
Dr. Clowes hoped to serve by lecturing on an apparatus 
which is already comparatively old and well known to gas 
engineers, for he really had nothing very novel to say 
about it. The concluding part of the lecture contained 
references to a number of testings which have been made 
from time to time with a portable photometer by officers 
of the London County Council, in rooms not prescribed 
and fitted up as official testing places. It appears that in 
the district of one of the metropolitan gas companies, the 
results of such testings have agreed tolerably well 
with those of the testings made in the official 
places, while in the district of another of those 
companies the official testings have shown considerably 
higher results. Dr. Clowes did not offer an explanation 
of these differences, nor did he mention the companies 
by name. Assuming, however, that the testings were in 
all respects strictly comparable, two obvious explanations 
of the divergence suggest themselves. In the case 
where the two sets of testings were in agreement, one 
would expect either that the district served by the 
company was comparatively restricted in area, or that the 
method of enrichment employed by that company was 
more trustworthy than that employed by the other com- 
any. If both the district were small and the method of 
enrichment highly satisfactory, then it would be a matter 
of surprise if testings of illuminating power made in any 
suitable room in the district by proper photometrical 
methods were not in agreement. 

Five papers of a technical character were presented to 
the meeting. Two, which were read on the second 
day, dealt with carburetted water gas. One was by Mr. 
W. Langford, of Loughton, and gave some reasons why he 
had been induced to introduce water gas plant at his 
works. It was not a very valuable communication unless 
regarded merely in comparison with the other paper by 
Mr. R. Porter, of Elland. The latter gentleman had had 
no practical acquaintance with water gas manufacture, 
yet he essayed to instruct his hearers on “ British Water 
Gas Practice.’ Those of his hearers who thought his 
effusion worthy of criticism preferred to regard it as a 
misplaced effort at humour, and, discussed from this 
standpoint, it gave rise to some hearty laughter. But the 
Gas Institute will rapidly lose prestige if the technical pro- 
gramme of its annual meeting does not rise above the 
level of Mr. Porter’s paper. 

The remaining three papers were read on the third day 
—13th June—and all dealt with incandescent gas lighting. 
A long one by Mr. W. Grafton embodied a record of a large 
number of photometric observations, which gave rise to 
some vuleuine critical remarks by various speakers. Taken 
apart from Mr. Grafton’s theories and speculations, which 
were not worth consideration, the figures he gave may be 
of some service. The other two papers both dealt chiefly 
with systems of high-pressure incandescent gas lighting, 
which, it may be observed, forms so marked a feature of 
this year’s exhibition at Glasgow. In one, Mr. C. Scott 
Snell described his ingenious method of utilising the waste 
heat from the gas flame for raising the pressure uf the gas 
supplied to the burner from the normal pressure in the 
service pipe to 8in. or 10in. of water pressure. By this 
arrangement the advantages of the high-pressure system 
of lighting may be secured at any spot where a supply of 
gas is available. 

It was not necessary, as with the system of high- 
pressure gas lighting, which was described by Mr. W. 
Sugg in the remaining paper, to have also a water service, 
or other extraneous source of power for raising the 
pressure of the gas. Both systems have obvious advan- 
tages. High-pressure gas lighting clearly has a very 
great future before it, since even now, while it is quite 
in its infancy, it affords the means of obtaining a light 
practically equal in intensity to that of the electric arc, 
and of absolute steadiness, at a far lower cost. The 
papers by Mr. Scott Snell and Mr. Sugg dealing with it 
were sufficient to redeem this year’s meeting of the Gas 
Institute from the charge of emptiness which otherwise 
would be justly brought against it. We fear, however, 
that while the attention of members is so entirely 
occupied with the question of amalgamation with the 
Institution of Gas Engineers, the standard of the technical 
communications is apt to fall. We observed a similar 
tendency at the meeting of the Institution in May last. 
Some years ago the rivalry of the two bodies appeared to 
be productive of good results by inducing members to 
contribute excellent papers to their meetings, but the last 
two gatherings of each body have been singularly deficient 
in high-class communications. Strangely enough there 
has been no paper before either the Gas Institute or the 
Institution of Gas Engineers this year dealing directly 
with any of the numerous questions of carbonisation and 
retort-house work in general. One might suppose there- 
from that there is nothing more to be said or the subject, 
whereas in reality it bristles~with points needing investi- 
gation and discussion. We hope to see the omission 
amply rectified next year. 

he president elected for the ensuing year was Mr. S. 
W. Durkin, of Southampton. The vice-presidents for the 
same period are Mr. A. Dougall, of Tunbridge Wells, and 
Mr. T. H. Martin, of New Barnet. There was a fair 
attendance of members of the Institute on all the days of 


the meeting, the arrangements for which were ver 
satisfactorily carried out by the secretary of the Institute, 
Mr. W. T. Dunn. 


LABOUR TROUBLES. 


Tue Board of Trade reports that the skilled labour market 
during May was worse than it was a year ago, and as com. 
pared with April, showed little change. A widespread fall in 
wages had occurred amongst miners and coal works, 

At Blaenavon the strike amongst the blast furnacemen has 
been ended, after lasting forty weeks, and costing £5000 to 
the Federation in strike pay. An amicable settlement has 
been arranged. 

In the Bristol coalfield the colliers’ wages have been 
reduced 74 per cent. Coalowners wanted 10 per cent., but 
an arrangement has been made at 74 for six months, the 
reduction to end on the first pay day in November. 

At Garw Vychan, in the No. 2 Seam, a settlement has 
been arrived at by the men accepting a reduction of 5 per 
cent. Llest men are expected to follow. 

The Cae Duc Lougher stoppage continues. The men have 
rejected the offer to resume work at a 10 per cent. reduction 
instead of 15. 

The Dyllas Colliery dispute, ye” an has been settled 
on satisfactory terms by the Waynes Merthyr Colliery 
Company. 

J. Lancaster and Co. have granted their hauliers a conces 
sion of 25 on the standard. 

The Aberdare timber-men have now brought matters to a 
crisis in connection with the dispute with their employers 
for employing non-unionists. On Saturday notices were put 
in affecting the large collieries of Aberaman, Bwllfa, Cwma- 
man, and Forchaman, by direction of the Executive of the 
Federation, the men promising to carry the decision out 
loyally. 

In connection with Llanhilleth Colliery, Mr. Brace has 
reported to the Western Valleys Miners’ Council that trouble 
has arisen in connection with the examination of mines by 
workmen, ‘owing to the attitude of some of the under- 
officials, with whose conduct, he was glad to say, Mr. Rout- 
ledge, the agent of the colliery, dissociated himself.” 

The Blaina District Miners’ Council made the initiative 
payment on Saturday to workmen unemployed through no 
fault of their own. In this case the men were idle on account 
of the bursting in of water at Coalbrook vale. The payment 
was £150. 

The new tin-plate wage is to become — from July 
1st, and it is suggested should last for twelve months. This is 
to be settled at a joint meeting of employers and men. 

The Burry Port dispute is to be settled-by arbitration. Mr. 
Gibbons, of Neath, has been named by the masters, and Mr, 
Pugh, Llanelly, by the men. 

The Penrhyn quarrymen’s strike is, so far, only partially 
settled. An excited condition of things prevails at Bethesda, 
and on Saturday evening, at a mass meeting of 2000 quarry- 
men, a resolution was passed protesting against the action of 
the small minority who had resumed work, and pledging the 
meeting to fight to the bitter end. Placards in Welsh, 
stating that no traitors were there, are posted on the majority 
of the houses. 

The timber dispute at Barry has been settled as a result of 
a conference between the chief local employers and the 
representatives of the National Amalgamated Labourers’ 
Union. The day wage is to be advanced from 4s. to 4s. 2d, 
deal carriers to receive 7s., pilers 8s., and pickers-up 7s. 6d. 

tr day. Double time after the first three hours’ night 

uty; piecework rate increased; sub-contracting stopped. 
Two hundred men were interested. 

The out-of-employment fund, which aims to relieve the 
unemployed not connected with labour disputes, found 
favour at a large meeting of colliers at Cwmtillery, Mon., on 
Monday, and support was resolved upon. 

The South Staffordshire tube strike ended on Tuesday, 
when a number of men resumed work. It is stated that 
during the strike trade has suffered, and employers cannot 
now, for a time at least, find work for all the men. 

The Darran Collicries, in the Garw Valley, resumed work 
on Monday, after a stoppage of three weeks. . 

The Blaenavon colliers have intimated a wish that their 
dispute should be made the subject of arbitration. A strong 
wish is expressed in the district for a settlement, as the blast 
furnacemen, who have returned to work, will be powerless to 
continue without coal. The colliers offer old conditions 
until an arrangement can be effected. 

Bryndu Colliery, Kenfig, which has te2n subject to a legal 
suit by Miss Talbot, continues to be “locked out,” the 
employés demanding concessions which the workmen so far 
refuse to concede, as being opposed to the Sliding Scale. 
Several hundred men are concerned. 

Tonyrefal colliers, Citely Colliery, numbering 600, are 
likely to strike. The owners have given notice of a reduc- 
tion, which the men refuse, and work, unless terms are 
arrived at, will cease on Saturday. 


ALUMINIUM TRANSMISSION LINES. 


Tue Allgemeine Electricitits Geselschaft of Berlin has just 
completed near Naples, in the valley of Pompei, an installa- 
tion for the transmission of electric energy, all the conductors 
used being of aluminium. This installation comprises three 
horizontai turbines of 150 horse-power, working at 190 revo- 
lutions per minute. These turbines each drive, by the aid of 
belting, a tri-phase alternator of 100 kilowatts at a tension 
of 3600 volts, with fifty periods per second at 600 revolutions 
per minute. The current, at a tension of 3600 volts, is led 
along three aluminium lines to Pompei, Sarno, and Torre 
Annunziata. The first of these lines, which has a length 
of about 3 kiloms., leads to a sub-station comprised of 
two three-phase transformers of 45 kilowatts. On leaving 
this station the current supplies twelve arc lamps and 
1000 incandescent lamps, as well as a pump and ten tri- 
phase motors, installed in a printing establishment. The 
tension of distribution is 200 volts. The second line, which 
leads to Sarno, has a length of 15 kiloms.; it conducts the 
current to a tri-phase motor working at 3500 volts, and 
driving a continuous-current dynamo of 36 kilowatts capacity. 
This installation supplies a three-wire system at a tension of 
240 volts. Finally, the line to Torre Annunziata has a length 
of 3°5 kiloms., the current serving for motive power in the 
macaroni factories in the district. A further line to Castel- 
lamare is in contemplation. 
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RAILWAY MATTERS. 


Westinghouse Air Brake Com has uired 
the Standard Air Brake Company. 


Tux consolidation of a number of American railways, 
with a capital of 2000 millions of dollars, is being talked of. 


Tue Canadian Pacific Company has filed with the 
British Columbia Government plans for the Coast-Kootenay line 
from the Pacific coast to Hope Mountain, about 100 miles, 


A TELEGRAM from Buluwayo states that contracts have 
teen signed for over five hundred miles of railway connecting all 
nee the country with this centre, which will be the junction, 


TuE directors of the proposed Knol Valley Light Rail- 
way have ted the tract of Mr, Strachan, Cardiff, for the 
construction of the line, Mr. Strachan is also contractor for the 
light railway from Welshpool to Llanfair, with which he is making 
good progress. 

Tux Bill for the construction of the Cape Natal Rail- 
way was introduced on June 6th by the Prime Minister. He 
stated that the Government had no present intention of building 
another railway to the Transvaal, as the existing line was ample 
for present requirements, 


On Wednesday, Mr. Mathieson, the new general manager 
of the Midland Radway, arrived at Derby from Australia. He will 
not commence his duties until July lst, and in the meantime will 
make himself acquainted with the officials, and obtain information 
with regard to various matters. 


Tur executive of the Amalgamated Society of Railway 
Servants, who met last Saturday, have resolved to award the men 
affected by the dispute with the London and North-Western 
Railway Company sums varying between £20 and £50. It would 
appear that this is the end of the threatened strike. 


Burtpine has been commenced on the Island of Cape 
Breton for the proposed ‘extension on the east coast, to run from 
Louisburg south-east 86 miles to Hawkesbury, on the Straits of 
Canso, with a branch to Sydney. The company will build to St. 
Peters, 30 miles, this year, and will complete the line in 1902. 
The company has power to bridge or tunnel the Straits. 


Tue Limmatually Electric Railway, which is eight 
miles in length, and connects a number of large villages with the 
town of Zurich, Switzerland, was opened for traffic in April last. 
The line has been constructed under the direction of Dr. Du Riche 
Preller, M.I.E.E., as meneging director and chief engineer, the 
—_ contractors being Brown, Boveri, and Co., Limited, of |. 

en. 


Durinc the month of April 224 railway accidents 
occurred in the United States, of which 72 were collisions, 148 
derailments, and four other accidents ; 52 persons were killed, and 
154 injured. A general classification shows that 14 accidents were 
due to defects of road, 34 to defects of equipment, 55 to negligence 
in operating, 27 to unforeseen obstructions, and 94 are “‘ un- 
explained.” 

Durine the year 1900 railway construction in Texas 
was very active, over 300 miles of new line having been laid. On 
June 30th, 1900, there were in Texas 9867 miles of railway. From 
that date to the end of the year 139 miles were added, and there 
were further 313 miles of new line under construction. Only two 
States in the Union have greater railway mileage than Texas, viz., 
Illinois and Pennsylvania. 


Tue plan for an increase in the rolling stock of the 
Midland Railway of Italy has been approved. It contemplates 
purchase of 30 locomotives, 40 passenger second-class cars, 90 
freight cars, 46 reservoir cars, 50 flat freight cars, and 18 ie 
cars. Material must be delivered within from seven to ten months. 
Eight hundred and fifty cars will also have to be provided for the 
Midland Railway to replace equipment heretofore leased. 


Tue war in South Africa og no to have benefited 
the railways at the Cape. Mr. C. B. Elliott, the general nn 
in his report on the working of the 2003 miles of railway in 1900, 
says the net earnings per cent. on capital entitled to interest 
for 1900 amount to 5s. inst £4 12s, 7d. for the previous 
year, The net earnings in 1900 are the largest achieved since the 
commencement of the Cape Government Railways, with the 
exception of the years 1895 and 1896, 


At the meeting of the shareholders of the Chatham 
and Dover Railway last week Mr. Forbes said the directors were 
confident that a short period of patience would realise all the 
anticipations which were formed at the time they amalgamated 
with the South-Eastern Company. No doubt both properties 
when they were fused were very badly equipped. Very large 
sums of money had had to be spent at a most unfortunate time. 
The punctuality of the trains had greatly improved, the majority 
of them, in fact, running to time. 


Tue Birmingham Association of Students of the Insti- 
tution of Civil Engineers paid a most enjoyable visit to the Midland 
Railway Locomotive Engine Works at Derby on Thursday last, the 
13th inst., by the kind permission of Mr. S. W. Johnson, the loco- 
motive Sa The party numbered thirty-five, and was 
conducted through the various departments in sections by Messrs. 
W. Horton, Ankers, and Mathers. Mr. Rosevcar personally 
explained the apparatus in the testing department, of which he is 
the head, Tea was arranged at the ‘Midland Hotel after the visit. 


Tue University of Illinois and the Illinois Central Rail- 
road own conjointly a a test car. For train resistance tests 
a Gu is provided, which consists essentially of three 
tandem cylinders, in one or the other of which the pull of the 
engine is taken against oil. By means of the oil the pressure is trans- 
mitted to the recording — The pistons of these cylinders 
are ground to as perfect a fit as possible and used without packing, 
as are also the stuffing-boxes. This arrangement gives a dyna- 
mometer in which losses due to friction are reduced to a minimum. 
These cylinders are in communication with a recording hydraulic 
gauge, which traces the record of drawbar pull. 


_ THE Great Western pany Company has issued its 
time-book for July, August, and September. The company an- 
nounce that a large number of train alterations will come into 
operation on July Ist. Expresses will run from London to Bir- 
mingham without stopping, and between Londonand Exeter. The 
journey between Paddington and Penzance will be shortened by 
forty minutes. New services are announced between Paddington 
and Weymouth, reducing the time occupied on the journey by fifty 
minutes, Additional services are announced between London and 
Barnstaple, Ilfracombe, and other health resorts in the West of 
England, also to Shrewsbury, Aberystwyth, Barmouth, Chester, 
Birkenhead, and Liverpool. 


Tue Berlin snenemnntonh of the Standard says that 
the Anatolian Railway Company does not think of extending the 
Konia Railway as far as the Persian Gulf until it has received a 
sufficient kilometre guarantee from the Turkish authorities. The 
annual report of the company, which has just been published, con- 
tains the following paragraph bearing on! this question :—‘‘ The 
hegotiations about the extension of the Anatolian Railway to 
Bagdad and the Indian Ocean are only taking a very slow course. 
They were commenced with the Turkish Government on the return 
of the Special Mission appointed to study the various routes ; but 
the numerous diverging interests, and the magnitude of the whole 
enterprise, render great caution necessary.” 


NOTES AND MEMORANDA. 


Our of 128 rounds fired from her 6in. quick-firing guns, 
the Terrible, during her recent prize firing, made 102 hits, 


Discoverigs of gold and silver have been made on the 
farm of Tarbeckhill, near Annan. The specimens analysed are said 
to have yielded 4 dwt. of gold and 10 oz, of silver per ton. 


Ar recent trials at Portsmouth the gunners succeeded 
in firing one projectile of 850 1b. every twenty-four seconds from a 
12in. 50-ton gun supplied with the new breech mechanism. 


Tue Babcock and Wilcox boilers which are to replace 
the Belleville boilers in the cruiser Hermes, at Devonport, are to 
be twelve in number, and are estimated to cost thirty thousand 
pounds. Fifteen thousand pounds are to be spent in refitting the 
vessel for another commission. 


Tue reports from Cherbourg respecting the twelve 
hours’ under-water trial of the Narval have thrown quite a new 
and alarming light on the submarine boat. The result seems to 
have been the complete prostration of the crew, owing to the close 
confinement and want of fresh air, 


Tue total amount of shipping registered at Bilbao at 
the end of 1900 was 190 vessels, of a gross tonnage of 242,939 tons. 
During 1900 the sum of over £5,300,000 was invested in new 
industrial companies in Bilbao, Of this amount £1,200,000 was 
invested in shipping undertakings. 


Moror cars imported into the United States are subject 
to a duty under the Dingley tariff law of 45 per cent. ad valorem. 
If they have been owned and used abroad by the person importing 
them for a year or more, they are, like es, classed as 
household effects, and as such come in free of duty. 


Tue rainfall at Greenwich for the P co ending April 
30th last was 20°22in., being 4°32in. less than the average of 
fifty years. The number of rainy days was 151. The rainfal) has 
been less than the average in each year since 1894. The total 
deficiency of rainfall for the six years ending December 31st, 1900, 
amounts to 19° 46in. 


Tue number of hours of bright sunshine recorded at 
Greenwich during the twelve months ending April 30th, 1901, by 
the Campbell-Stokes instrument, was 1513 out of the 4457 hours 
during which the sun was above the horizon, so that the mean 
pe yaona of sunshine for the year was 0°339, constant sunshine 

ing represented by 1. 

AccorpinG to the report of the Astronomer Royal 
to the Board of Visitors of the Royal Observatory, Greenwich, the 
mean temperature for the year 1900 was 50°5, being 1°0 above 
the average for the fifty years 1841-90. The highest temperature 
in the shade was 94°0 on July 16th, and the lowest temperature of 
the air recorded in the year was 20°4 on February 14th, 


Tue number of feet of shedding in the implement yar 
at the Royal Show at Cardiff to be held next week is 11,651, and 
the number of stands 358. These figures compare very unfavour- 
ably with those of former shows, and go to show that exhibitors 
do not favour South Wales. Thirty-nine new implements are 
entered for the Society’s medal, and eight portable oil engines for 
the competition in this class of motor. 


A REFRIGERATING plant is to be installed at the Lucy 
furnaces of the Carnegie Steel Company, at Pittsburgh, Pa., for 
the purpose of freeing the air from moisture before it is sent into 
the furnaces. The moisture will be collected on coils of pipe 
through which brine will pass, It is said to be a well-known fact 
that it requires less coke to a ton of pig iron on a cold crisp day 
when the air is dry than on a hot day when the humidity is very 
great. 

Tue mean daily horizontal movement of the air at 
Greenwich in the twelve months ending April 30th, 1901, was 298 
miles, which is 17 miles above the average for the preceding 
thirty-three years. The greatest recorded daily movement was 
973 miles on January 27th, and the least 72 miles on December 23rd. 
The greatest recorded pressure of the wind was 34°4lb. on the 
square foot, and the greatest hourly velocity 54 miles, both on 
January 27th, 


In the year 1899 the total number of lignite mines in 
Austria was 831; but only 246 of these were operated. The total 
number of persons employed in these mines was 50,790. The 
year’s output of lignite was 21,751,794 gross tons, re; nting a 
total value of £3,863,800, or an average value of 3s. 9d. per gross 
ton. Of this quantity the State mines at Briix and Hall produced 

% per cent., or 787,821 tons, and the various private concerns 
per cent., or 20,963,873 tons, 


Ir has been estimated that the mines in Biscay now 
being worked and others which are constantly being opened, can 
ut out 57,000,000 tons before they are exhausted, and those of 
ntander 10,000,000 tons. The system of mining is very simple, 
consisting merely of boring and the explosive 
used being dynamite No. 3. The whole hill is frequently removed. 
The ordinary bore is 13ft. to 17ft. deep. In 1899 12,000 hands 
were <a at the mines, and the ana of ore amounted 
to some 6,200,000 tons, an average of tons per man. 


Tur Western Electrician recently gave a chort account 
of the power plant of the Cochiti Gold Mining Company, near 
Bland, RM. where the power is being transmitted electrically 
from a coal mine at Madrid, thirty-two miles away. The water 

for the generating plant is obtained from a river three miles 
rom Madr and py Bee through 4in. — to the coal mine b 
electrically-driven pumps. Itis stated that 50 per cent. more wor 
is done at the gold mine at less than a quarter of the former cost 
when the old steam plant was used and the coal was hauled to the 
mine. 


Aw Act has been passed by the Legislature of the Pro- 
vince of Ontario which brings boiler owners in Canada under 
similar supervision to that exercised by the Board of Trade. It 
moreover provides for the examination of persons having charge of 
boilers and engines and the issuing of a certificate of competency 
for one year. It provides for the periodical inspection by Govern- 
ment inspectors of all boilers and steam plants affected by the Act, 
and the ordering of repairs when deemed necessary by the inspec- 
tor. A fine may be imposed by any justice of the peace for non- 
compliance with the inspector’s orders. Any accident or explosion 
must be reported to the Government inspector in whose district 
the explosion has occurred. 


THERE was an increased importation of pig iron, partly 
manufactured iron and finished is, especially machines, into 
Germany last year. The exports of iron goods of all kinds also 
showed an increase. Thus, the imports of pig iron and a 
manufactured iron, which amounted to 4 tons in 1897, 
reached 830,000 in 1900; in the same period the imports of 
figured iron, skelps, agnens and rough wire rose from 56,000 to 
76,000 tons ; of ro and very rough ironware from 43,000 to 
73,000 tons; and of machines and their parts from 69,000 to 
99,000 tons. In the same period the — of pig and y- 
manufactured iron rose from 169,000 to 224,000 tons ; of figured 
iron, skelps, plates, and rough wire, from 898,000 to 928,000 ; of 
rough and very rough ironware, from 299,000 to 354,000 tons ; and 
of machines and their parts from 167,000 to 235,000 tons. The 
figures show that on the whole iron imports from Great Britain 
have decreased, except as regards pig iron and ores, which are 
raw materials for'German industries; and that the German ex- 
ports to Great Britain have, asa whole, largely increased, 


MISCELLANEA. 


A service of steam motor wagons between London and 
Tunbridge Wells was commenced last Friday. 


Tue Admiralty have ordered a crew of 779 officers and 
men to be selected for H.M. new battleship Albion, which commis- 
sions on the 25th inst. 


Tue Standard believes that Sir Alexandra Binnie 
intends shortly to resign his position as engineer to the London 
County Council, in order to take up practice as a consulting 
engineer. 


NotwitHsTanpinG the drawbacks to commerce caused 
by the great storm and loss of life in September, the value of the 
jones done by the port of Galveston during 1900 was the largest 
ever known, 


_ Moror car racing on the common roads is about to be 
indulged in in the United States. The Automobile Club of America 
is organising a sweepstakes, and the first race is to take place next 
September over the Buffalo-Erie course, 


On Tuesday Lord Kelvin performed the opening 
ceremony in connection w*th the first electric power station at 
Wallsend-on-Tyne. The station belongs to the Newcastle Electric 
Supply Company, and the three-phase system has been adopted. 


A cxarm for £187 has been made by the Town Council 
of Godmanchester against Mrs. E. T. Hooley for special damage 
to their roads, ca by the use of traction engines with heavy 
wagons attached, between Godmanchester Station and Papworth. 


Tue Waterworks Committee of the Manchester Cor- 
poration have received tenders for the supply of iron pipes for the 
pes peer of the second pipe from Thirlmere to Manchester. The 
total quantity to be used is about 62,700 tons. The cost is esti- 
mated at £314,000. 


Over two hundred applications have been received for 
the position of manager of the Sheffield Corporation works con- 
struction department. A sub-committee has submitted seven 
names to the Works Construction Committee for final selection. 
The salaries varied from £2 per week up to £1000 per year. 


Tue Committee of the House of Lords, presided over 
by Lord Pirbright, gave their decision on the Bill by which the 
Corporation of Stockport seek power to go to the Hayfield district 
to obtain an additional supply of water, at an estimated cost of 
about £800,000. The Committee found the preamble proved. 


Tue steamer King Edward, built by Denny’s, of Dum- 
barton, and engined on the turbine principle, had a preliminary 
trial on the Clyde on Tuesday. It is stated that she developed 
between 19 and 20 knots on the measured mile in Wemyss Bay, and 
that her complete steadiness and the absence of vibration were 
regarded as highly satisfactory. 

Tue trade of Belgium, states the Independance Belge, 
shows a decline in both exports and imports for the first five 
taonths of the present year, and in each case the decrease is the 
same, namely, 4 per cent. The importations amounted in value to 

,832,000f., as against 888,377,000f. last year ; while the value 
of exports was 694,166,000f., as against 725,541,000f. 


Tue strike of the engineer employés of the Great 
Central Engineering and Ship Repairing Company, Grimsby, 
terminated last Thursday, the men returning to work upon the 
same terms as before. men were ordered to return to work 
by the Amalgamated Society of Engineers some time ago, but 
—e and were without the support of the society in the dis- 
pute. 


A BEAUTIFUL book, entitled ‘“ Pictures of East Coast 
Health Resorts,” has been produced by Jarrold and Sons for a 
syndicate of hotel proprietors and the Great Eastern Railway 
Company, with a view to making more widely known the beauties 
of East Voast health resorts, Poppyland, and Broadland. The 
half-tone illustrations, letterpress, paper, and binding are alike 
excellent. 

Apropos of the peat question in Sweden, the Swedish- 
Norwegian Consul at Quebec reports that the experiments made in 
Canada of late with the manufacture of gas from peat fuel have 
been so successful that a works is to be erected for the manufacture 
of gas from this material. By a special apparatus it has become 
possible to reduce the quantity of ineffective gas in the peat gas 
from 35 to 8 per cent. 


Tue Italian Government are placing orders for two 
19,000 horse-power first-class protected cruisers, to be built in Italy. 
The ships will be constructed in the Italian dockyards, but the 
machinery will be entrusted to private firms. It has been officially 
decided that these vessels shall be fitted with Belleville boilers of 
the economiser type. The vessels will be named Regina Elena and 
Vittorio Emanuele III. 


Tue number of boilers under the inspection of the 
Manchester Steam Users’ Association is 6932. During the year 
just closed the Association has made 7005 “‘ entire ” examinations, 
and no explosion has occurred. They have fitted up a chemical 
laboratory, and engaged the services of a practical chemist in 
order that fuller attention might be given to the subject of incrus- 
tation and corrosion in steam boilers. 


As reported in these columns last week, Mr. W. Geo. 
Laws is about to retire from the post of city engineer to the New- 
castle Corporation, owing to ill-health. At a meeting of the Council 
held on Wednesday it was decided to accept Mr. Laws’ resigna- 
tion, and he was appointed consulting engineer at a salary of £500 
ayear. The committee was also authorised to advertise for a 
city engineer at a salary of £1000 a year. 


Aw important concession of water power for the pro- 
duction of electric energy has lately been granted on the River 
Caffaro, in the province of Brescia, in Lombardy. From 8000 to 
10,000 horse-power are to be developed, and after reserving what 
will be sufficient to supply electric traction to the railway between 
Caffaro and Brescia, the remainder will be at the disposal of the 
concessionnaire, who intends to create a large establishment in the 
province for the production, by electricity, of caustic soda. 


Ar the weekly meeting of the Mersey Docks and 
Harbour Board at Liverpool last week two important recommenda- 
tions were submitted by the Works Committee. The one was 
that the length of the Alfred Lock at Birkenhead be increased 
from 348ft. to 550ft., at an estimated cost of £11,500; and the 
other that the proposed new Brocklebank Graving Dock be 
increased in length at an estimated additional cost of £14,700. 
The Board approved of the proposals, but their formal adoption 
was postponed to next meeting. 


For some time the Urban District Council of Hebburn 
have been considering a series of pene for the introduction of 
electric energy and tramways, and negotiations are now approach- 
ing completion. In the first instance the authority obtained a 
Provisional Order which has been duly confirmed by Act of Parlia- 
ment, and having obtained this power, they sought to make the 
best terms possible with competing companies in preference to 
entering upon an undertaking of theirown. At the present time 
there are four companies with whom the Council are in negotiation 
for the supply of electricity. Three of these have practical 
agreed to provide lighting and tramway facilities, while the f 
is willing to supply illumination and the necessary energy for the 
trams. 
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STEAM ENGINES AT THE GLASGOW 
EXHIBITION. 
No. IV. 

Tur engines shown by Alley and MacLellan form one 
of the excellent features of the show in the Machinery 
Hall. The largest of these is direct coupled to a con- 
tinuous-current dynamo, giving an output of 680 ampéres 
at 250 volts, built by Mavor and Coulson. This dynamo 
will be described in another article. The engine isa 
vertical single-acting triplex compound ; that is, it con- 
sists of three pairs of tandem cylinders, working side by 
side on three cranks at 120 deg. apart, and each pair 
forming an identical compound engine. It is an example 
of first-class Scotch design and workmanship. Fig. 1 is an 
outside perspective view of the whole. Fig. 2 is a side 
view, showing one engine in section; and Fig. 3 is a cross 
vertical section. The high-pressure cylinder, 10in. in 
diameter, is at the top, while the low-pressure cylinder of 
18in. diameter comes between it and the air cushion 
cylinder. This last forms the crosshead guide, the cross- 
head forming the cushioning trunk piston, after the plan 
made so well-known by the Willams engine. As in the 
Willans engine, also, the steam acts on the upper side 
only of the pistons, no work being done on the up stroke. 
The air cushion ensuring the continuous maintenance of 
pressure on the underside of the crosshead pin, which is 
fast in the crosshead, and on the upper side of the crwk 
pin, while the connecting-rod is kept continuously in 
compression. 

The speed is 400 revolutions per minute, and the 
stroke 9in., giving a mean piston speed of 600ft. per 
minute total, but 300ft. per minute only effective. The 
steam pressure is 180]b. per square inch. The steam 
is led in through a separator formed of a plain vertical 
cylindrical vessel. The valves are pistons. As seen in 
Fig. 1, the high-pressure admission is by the inside 
edges of the valve round the hollow recess cast on the 
outside of the valve at mid-length. This recess is of 
such length as covers two tiers of port openings through 
the valve-chest inserted lining. Through the upper set 
the steam enters from the annular steam passage, into 
which it is led from the steam pipe. Through the lower 
set the steam, after passing the valve, enters the similar 
annular port leading to the top end of the high-pressure 
cylinder. This arrangement, shown in Fig. 2, p. 643, is 
now reversed in the engines at present made by Alley and 
MacLellan, the cylinder port leading from the upper grat- 
ing instead of from the lower, whereby the port is 
much shortened and the clearance volume and surface 
diminished. Towards the bottom of the stroke exhaust 
takes place by the bottom edge of the valve. Imme- 
diately after this, close upon the dead point when the 
piston is nearly motionless, the piston uncovers a set of 
eight jin. exhaust port holes bored in the cylinder body, 
whereby the water lying on the top of the piston is 
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receiver volume, and neither rise nor fall of steam pres- 
sure takes place in the receiver. The indicator cards 
show aconsiderable drop from the high-pressure release 
to high-pressure exhaust, but none between this latter 
and low-pressure admission. The lower valve is a 


the valve chest is attached. The two valves, high and 
low-pressure, are made of the same diameter, 9in., for th 
sake of easy removal by the top end of the chest, but the 
high-pressure admission being by a D recess, there is 
considerably greater freedom for the high-pressure 


Fig. 1—ALLEY AND MACLELLAN HIGH-SPEED ENGINE 


plain piston, admitting and exhausting steam to and 
from the low-pressure cylinder by its top and bottom 
edges. This cylinder is not formed by a liner inserted 
in an exhaust chamber, as is the case with the 


exhaust and low-pressure admission and exhaust than for 
the high-pressure admission, while the actual port areas 
depend upon the laps. This valve gear can be arranged 
for variable cut-off, but for high steam pressure without 
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TWO STAGE AIR COMPRESSOR BY ALLEY AND MACLELLAN 


blown out into the intermediate receiver. To facilitate 


this subsidiary exhaust the piston surface is well coned. 
On the up stroke, up to the point of compression, the 
piston runs in equilibrium, with equal steam pressures top 
and bottom. During this time both upper and lower 
ends of the cylinder being in communication with the 
receiver, the motion of the piston does not alter the 


high-pressure, so that, although the same style of 
subsidiary exhaust for blowing off the collected water at 
the bottom of the stroke is arranged, the exhaust passages 
are formed by grooves cast on the inside surface of the 
er and leading down to its bottom edge. Holes 
through the cylinder wall would lead into the atmo- 
sphere ll round the periphery, except on the side where 


condensation the cut-off is constant at about one-half in the 


high-pressure cylinder, the valve being driven by a single 
excentric keyed direct on the shaft between the crank-web 
and the main bearing. There is only one valve rod 
stuffing-box, and it is situated in the exhaust space. The 
valves have a travel of about 8}in., and the valve rod is 
very heavily guided at its bottom end. 
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The piston-rod in its lower part is 2jin. in diameter. 
It; upper part between the two pistons is smaller, but 
the same size is made up by a sleeve serving as a dis- 
tance piece between the two pistons, and enabling both 
to be secured on the rod by a single nut upon the upper 
end. This also enables the same size and pattern of 
gland to be used in the two covers. During the work- 
ing down strake the upper gland has the same pressure 
above and below it. he crosshead pin is given 34in. 
diameter by Sin. bearing length on the under side, this 
reducing the working pressure to from 200 lb. to 230 lb. 
per square inch diametral surface. The crank pin is 5in. 
by Yin. length top bearing, the pressure intensity here 
being about five-eighths of that at the crosshead. There 
are four main shaft bearings, all of them 5in. in diameter, 
the two outside ones having lin. length each, while the 
two intermediates are each 12in. long, thus giving a total 
length of 54in. for the triplex engine. The maximum pres- 
sure intensity on these is under 100 lb. per square inch. 
The crosshead and crank pin bushes are of cast steel with 
white metal facings, while those in the shaft bearings 
are of cast iron lined with white metal on the under 
side where the pressure comes. The air cushion pres- 
sure goes up to 801b. per square inch at the top of 
the stroke, and this is exerted over an area of 127 


Fig.7 


= 


piston valve lying between the two pairs. The speed is 
525 revolutions per minute, and it is shown driving a 
Lawrence Scott and Co. four-pole continuous-current 
dynamo, giving 170 ampéres at 225 volts with 500 revo- 
lutions. This means over 88 kilowatt, or 51 horse-power, 
electric output, so that the engine is normally hardly 
sufticiently powerful for the dynamo it is shown driving. 
The dynamo is compound wound, with strip series windin 
placed next the pole face. The armature is drum-woun 
with three-block carbon brushes on the commutator. 
Figs. 4 and 5 show the section of a two-stage air com- 
pressor, for low-pressures of about 100 lb. per square inch, 
exhibited by the same firm. There is a single trunk- 
iston working in two cylinders, of which the upper is of 
arger diameter. 
valves in the upper cover, 
pressed on the up stroke, is discharged through a zig-zag 
tube water cooler placed in the base plate. From here it 
is sucked into the annular space under the piston and 
between its trunk and the upper cylinder, where it is 
compressed a second stage on the down stroke. 
discharged at high-pressure through the same port as 
that by which it entered, but, of course, through a separate 
discharge valve. Piston and trunk are packed with plain 
gun-metal split rings, and the cylinder is surrounded by a 


cooling water jacket. The 
standard frame is of the 


enclosed pattern, per- 
mitting of splash lubri- 
cation. A bye - pass go- 
vernor controls the action 
under variations of 
demand for air drawn 
off from the pressure 
storage reservoirs into 
which the pump delivers. 
This governor keeps the 
delivery pressure approx- 
imately constant. When 


this pressure rises above 
normal, it lifts the bye- 
pass valve by acting on 


leather flexible dia- 


HORIZONTAL STEAM STEERING 


square inches, the diameter of the crosshead trunk being 
13in. 

Each cylinder carries a relief valve top and bottom, 
these being combined with blow-off cocks, and the whole 
six being linked together so as to be opened and closed 
simultaneously by one hand lever. The pistons and 
crossheads are of cast iron in engine sizes up to that 
now described, while in larger sizes these are cast in 
steel. A fly-wheel 4}ft. in diameter by 10in. width of 
face and 38 cwt. weight, comes on one end of the shaft; 
while on the other end is mounted a small two-ball centri- 
fugal governor with cranked ball arms on hardened steel- 
point pivots. The balls are tied direct across by two 
spiral springs, and a centrifugal ring lubrication is pro- 
vided to all working joints. The governor controls the 
speed to within 2} per cent. by a balanced piston throttle 
valve. Its sensitiveness can be increased to govern 
within 1} per cent. variation of speed. 

Alley and MacLellan also exhibit a duplex compound 
tandem engine of precisely the same pattern and sizes as 
the above, except that the cranks are opposite. It runs 
at 400 revolutions per minute. Their stand also contains 
a 50 brake horse-power engine with two pairs of cylinders, 
6in. and 10in. in diameter by 6in. stroke, arranged after 
the same vertical tandem pattern. Here the cranks are 
opposite, and the four cylinders are served by a single 


a 
phragm. The air then 
— circulates through the 


pump, no new air being 
mee in, and no compression pumping work being 
one. 

Figs. 6 and 7 give sections of the horizontal steam 
steering gear made by the same firm. At the Exhibition 
they show both this and several sizes of vertical steam 
steering gear. The horizontal pattern—that is, with 
engines horizontal and main gear shafts vertical—is 
the latest, and has many advantages to recommend it, 
chief of which is that all the severe strains are brought 
into one plane, or nearly so, and that that plane is kept 
very low and close to the base-plate anchorage on the 
deck. Fig. 6 is a plan of this machine, half in section, of 
size suitable for steering a ship of about 420ft. long, or, 
say, 5000 tonnage. Each of the two steam cylinders is 
8in. diameter by Sin. stroke, and works with a cut-off of 
between § and 3, and ordinarily with about 80 lb. per 
square inch steam pressure. The steam distribution is 
effected by a balanced slide valve of special construction, 
driven by a small return crank overhung outside the 
crank-shaft bearings. For driving in one direction, this 
slide valve admits by its outside edges and exhausts by its 
inside edges ; while for reversing from this direction, the 
inside edges effect the admission, and the outside edges 
the exhaust. The angular advance of the valve is zero. 

Sections are given in T’igs. 8,9, and10. There is no 
steam admission or exhaust through the valve chest out- 


The air enters through spring disc | to the two ends of the cylinder, while the 
and, after being partially com- them usually occupied by the exhaust port is blank. The 


| 


It is | 


side the valve except by leakage past the valve 

The port face of the valve caste the cylinder li a 
rectangular ports, the centre one double the width of the two 
outer ones, and these two outer ones being joined through 
the interior of the valve. The two sides of the valve = 
deep, and are accurately faced to fit steam-tight between 
two scraped faces on the side walls of the chest. Ip 
these latter faces are ports, which are the ends of the 
passages which are alternately exhaust and admission 
passages. These open continuously into two port open. 
ings upon the side walls of the valve, the one leading to 
the central port on the lower face, while the other leads 
to the pair of outer ports mentioned above. In the 
cylinder port face there are two ports only, these leading 
face between 


effect is that when the two passages to the valve chest 
are connected to the steam and exhaust pipes in one 
way or the reverse way, the admission and exhaust edges 
of the valve are interchanged, and the excentric being 
placed on the crank shaft without angular advance, <5 
that reversal of rotation means, so to speak, the shifting 
of the excentric through 180 deg., all that is necessary in 
order to reverse the engine is to interchange the steam 
and exhaust connections to the above two passages lead. 


ing to the side walls of the valve chest. Steam leaking 
past the valve edges keeps the valve to the cylinder port 
face. Sidewise there is an excess of steam pressure 
always in the direction towards that side face being for 
the time used as exhaust, thus keeping the valve close 
upon the exhaust joint and slightly slack upon the side 
steam joint. 

The arrows in Figs. 8 and 9 show the direction of the 
flow of steam when the controlling valve is lowered 
towards M. When it is raised towards N the flow is 
reversed everywhere, except from A to a and from E to 
D. Steam entering steam pipe A passes to the controlling 
valve by porta. When the controlling valve is moved by 
means of automatic motion in the direction of M; the steam 
enters port B and passes to the cylinder slide valves E E. 
The slide valves E E are constructed with two side ports, 
so that the steam passes through the one into the cylinder, 
and out through the other into port C. From there it 
exhausts through the controlling valve, port E, into 
exhaust pipe D. When the steering wheel is reversed by 
the operator, it reverses the controlling valve and sends 
it in direction N, uncovering port C to steam and port B 
to exhaust, thus reversing the motion of the gear. ‘ 

The two disc cranks, at right angles to each other, lie 
outside the shaft main bearings, which are given almost 
extravagantly large surface. Between these bearings lies 
a worm of large size and forged solid with the steel shaft. 
Fig. 7 is a vertical section, which shows that all the parts 
just mentioned run continuously in an oil bath formed by 
the hollow box upper frame of the machine. The worm 
gears with a large horizontal wheel clutched to a heavy 
vertical shaft,to whose lower end is keyed the pinion of 
the inside spur gear, transmitting the power to the main 
wheel-chain shaft. This last shaft has its top bearing in 
the upper frame and its bottom bearing in the anchoring 
base plate, these two being separate castings, with 
circular joint face between them. The whole frame is 
very stiffly designed and well adapted to take the excep- 
tionally severe strains perpetually recurring in the work 
of steering large ships. Fig. 8 is a horizontal section 
showing the chain barrel. T'wo chains are used, the end 
of each being bolted to its own tread, the two treads 
lying one above the other, as seen in Fig. 7. Each chain, 
when full in, passes round jths of the circumference, as 
seen in Fig. 8. When one chain is full on the barrel, the 
other is, of course, full off. Turning to Fig. 8, it is seen 
that each cylinder is served with steam through 
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the valve placed centrally between them. This valve is DOCKYARD NOTES. 


also shown in Figs. 9 and 10, where it is seen to bea 
double piston operating like a D-slide upon three parts, 
and itself moved by the lever—see Fig.7. The valve acts 
alike upon the steam distribution in the two cylinders ; in 
its top and bottom positions respectively it reverses the 
admission and exhaust connections to the cylinders. 
Thus, by raising or lowering this valve, the steering takes 
place starboard or larboard. ‘In its middle position, the 
pistons of the working cylinders are kept in equilibrium, 
and no motion takes place. This valve is raised or 
lowered by the lever and by the hand-steering wheel 
H turning the screw in the nut. This nut, 
however, is revolvable, and when it is revolved, 
the hand wheel H being held steady, it draws 
down or up the screw spindle, and thus moves the 
valve. The nut has keyed upon its lower end the 
skew spur pinion which gears with the large worm 
wheel. When this wheel has been set in steering motion 
by up or down displacement of the valve, it—the worm 
wheel—revolves the pinion always in such direction as 
will draw back valve to its mid position, and thus stop 
the steering action. To keep up the steering motion in 
one direction it is necessary to keep revolving the hand- 
wheel H, so as to counteract the automatic centripetal 
movement of the valve. 

As previously mentioned the worm wheel revolves the 
heavy pinion shaft by‘a two-feather clutch. This clutch 
is raised out of gear by the screw and hand wheel seen 
in Fig. 7 on ~~ of the shaft. The whole machine makes 
a very easily handled, compact, and powerful steering 
apparatus, and, the working parts being made of extra 
large size, it is durable and adapted to maintain good 
working condition in spite of rough usage and not over 
careful attendance. 


_ PELTON WHEEL AND STEAM ENGINE.—A remarkable combina- 

tion of steam engine and Pelton water wheel, made by Mr. 
P. Pitman, of Halifax, is in successful operation at the 
Tamer Waterworks, Chester. It is used to drive dynamos 
for lighting the pumping station and filter beds, and isso arranged 
that the Pelton wheel or the steam engine can be run separately 
or together as required. The wheel is 3ft. diameter, fitted 
with phosphor-bronze buckets of approved shape, the sides of the 
bucket being widened out to allow the spreading of the water 
as its velocity diminishes. The shaft is fitted with stuffing-boxes 
to prevent the lubricating oil from mixing with the water. This is 
very important, as all the water is filtered and passes on to the town 
main, © nozzles of jin. diameter are fitted, but only one is 
generally required. The only other British installation of a 
similar nature is the Linton and Lynmouth Electricity Works, 
Lynmouth, North Devon. Here Pelton wheels and turbines are 
used alternately ; the steam engines in this case, however, are only 
used in cases of emergency, 


Ir is stated in Le Yacht that the Queen—new battleship— 
will not be fitted with Yarrow boilers, but with Babcock and 
Wilcox. It is worthy of note that the ‘“ water-tube engi- 
neers”’ in the Navy are just now all busy prophesying that 
Bellevilles will be re-adopted; at any rate, for the cruisers. 
The idea seems a little curious in face of the recent report ; 
however, it obtains, and we give it for what it may be worth. 


Tue Italian Government, it is stated, has ordered twenty 
submarine boats of a type not stated, Colonel Cuniberti, 
the chief naval architect, is said to be a partisan of sub- 
marines, and so to some extent is the present Minister of 
Marine. Admiral Bettolo, on the other hand, who represents 
the chief part of Italian naval sentiment, is opposed to them 
root and branch. As he was till recently Minister of Marine, 
and is likely ere long to be so again, the course of Italy with 
regard to submarines promises to be interesting. 


A Goop many versions of the namesof the two new German 
battleships—-sisters to the Wittelsbach—are current. The 
correct versions are Wettin and Zihringen. The most 
favourite popular versions have been Wetter and Zachariah. 


“CREATION” of late seems to have been emulating the 
trodden worm across the herring-pond. The new destroyer 
Goldsborough, which was expected to whip, &c., has just 
broken down for the fourth time on her trials. The Bagley, 
however, which was only a 28-knot boat, has exceeded 
29 knots on a two-hour trial. 


Tue Rainha d’Amelia, Portuguese nondescript of 160 tons, 
has made her trials, and at full power reached 5396 indicated 
horse-power, and 20-6 knots with 200 revolutions. There is 
much doubt as to whether this vessel is a cruiser or only a 
royal yacht without any guns. Quite recently even her exist- 
ence was doubted. 


Tus week’s Le Yacht contains a curious little article in 
re the eternal submarine. According to this, we are 
endeavouring to get submarines prohibited as unfair weapons, 
but being doubtful of such a “ happy result,” have devised 
a torpedo that is fired the instant one is sighted. This is 
not specially novel, but the article then goes on to mention 
that there is a Réntgen ray device whereby the British sailor 
will in the immediate future scan the ocean depths and 
sight the submarine 20ft. or so below. Le Yacht thinks 
that this device would cut both ways, and enable the sub- 
marine to find its prey without coming to the surface at all. 
It overlooks, however, the spar torpedo antidote. The absurd 
thing in the whole business is that there is no known power 
yet to prevent an ordinary destroyer from dashing in and 
doing without difficulty all that the submarine so laboriously 


attempts from below. The whole ideal of submarine attack 
is based on a fear of being hurt and a desire to avoid it. 


Swart 


Operations conducted on this principle have not so far been 
a conspicuous success in war. To get “something for no- 
thing ” is no more likely to give permanent success in war 
than it doesin commerce. The nation that lays itself out to 
kill without risking hurt in return, stands by the laws of 
Nature to make avoiding danger its first law. And it is not 
given to many to have the Belgians’ luck at winning Water- 
loos by this method. 


Tue Alphonso XIII., sister to the Lepanto, has disappeared 
from the Spanish Navy List, along with a good many other 
vessels. As at the time of the Hispano-American war she 
was not sufficiently advanced to participate, her life as a war- 
ship is a record for shortness. The Spaniards are giving in- 
dications of a solid desire to put their fleet in order. Not 
one of the least hopeful of these is, perhaps, the wording of 
its Navy List lists of warships :— 

First-class armo' cruisers .. - « Not any. 
It may provoke a smile; but the foreigner who picked sae 
a British Navy List for the first time, to find “‘ Collingwood, 
battleship, first-class, armoured,” and “ Agincourt, cruiser, 
first-class, armoured,” would have something to chuckle about 
also. Spaniards at least are officially informed exactly how 
their navy stands. Our taxpayers are not. 


ScorrisH Express TratIns.—The Midland, the Glasgow and 
South-Western, and the North British Railway Companies have 
decided to entirely remodel their express train service between 
London (St. Pancras), Glasgow (St. Enoch), a. 7 (Waver- 
ley), and Perth, v@ Forth Bridge, next month. A the new 
trains are to run much faster and with fewer stoppages than the 
present expresses. The new service, which is to commence on 
July Ist, will witness some fine performances. New engines have 
been specially built for the traffic, and although the Midland line 
rises 1145ft above sea level in Yorkshire, the journey between 
London and Carlisle is to be reduced by twenty minutes as com- 
pared with the present time. A new fast train for Perth will 
leave St. Pancras at 7.20 p.m., and a corresponding train will run 
to London, due there at 8 a.m., both trains stopping on the way 
only at Edinburgh, Carlisle, Leeds, and Trent. The = dining 
express will leave London at 9.30 a.m., and reach inburgh 
(Waverley) at 6.5 p.m., and Glasgow (St. Enoch) at 6.20 p.m. The 
up corresponding train will leave Glasgow at 9.15 a.m., and Edin- 
burgh at 9.25 a.m., reaching Carlisle at 11.45 a.m., and being due 
in London (St. Pancras), after stops at Hawes, Leeds, and Trent, 
at 6 p.m., instead of 7.20 p.m. as at present. A new train will 
leave St. Pancras at 11.30 a.m., and reach both Edinburgh and 
Glasgow at 8.25 p.m. The afternoon dining express from London 
will reach Glasgow and Edinburgh an kour earlier than now, and 
the same train to London is to reach the metropolis at 10.30 p.m., 
both trains stopping en roule at Carlisle, Leeds, Sheffield, and 
Nottingham only, in addition to Kilmarnock and one or two 

laces on the Waverley route. A later express to London from the 
North is to reach St. Pancras at eleven o’clock at night. Numerous 
other alterations have been made, and the July service on the lines 
affected will indicate complete revision and acceleration.—Scots- 
man, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GEROLD AnD Co., Vienna. 

F. A. Brocxnaus, 7, Kumpfgasse, Vienna I. 
CHINA.—Keiy anp Watsn, Limirep, Shanghai and Hong Kong. 
FRANCE.—Boyveau anp CueviLuer, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 

A. Leipsic ; F. A. Brockuavs, Leipzic. 
INDIA.—A. J. CoMBRIDGE AND Co., Railway Bookstalls, Bombay. 
anv Co., 307, Corso, Rome ; Booca Faurgs, Turin. 
JAPAN.—KgLLy anp Watse, Limirep, Yokohama. 
Z. P. Marnvuya Co., 14, Nihonbashi Tori Sanchomé, Tokyo. 
RUSSIA.—C. RickER, 14, Nevsky Prospect, St. Petersburg. 
§. AFRICA.—Gorpon and Gorcu, Long-street, Capetown. 
R. A. THompson anv Co., 33, Loop-street, Capetown. 
J.C. Juta & Co., Capetown, Port Blizabeth, & Johannesburg. 
AUSTRALIA.—Gorpon Gorcn, Melbourne, Sydney, and Brisbane. 
R. A. Taompson anv Co., 180, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and Brisbane. 
TURNER AND Henperson, Hunt-street, Sydney. 
NEW ZEALAND.—Uprtow anp Co., Auckland ; Craio J. W., Napier. 
CANADA.—MonrreaL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InrerwationaL News Co., 83 & 85, 
Duane-street, New York. 
Sunscription News Co., Chicago. 
Co., 


SUBSCRIPTIONS. 


Tax Exarveme can be had, by order, from newsagent in town or 
at various stations ; or it can, if preferred, be 
from the on terms (paid in 
advance) :— 
-yearly (including double num’ £0 lds. 6d. 
two double -- £1 9. Od. 


Ovors Reaprne Caszs, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
will 


accom, by letter of advice to the Pu x 

Yearly .. .. .. &2 6d. 

difference to cover extra postage.) 

ADVERTISEMENTS. 

pe The charge for advertisements of four lines and under is three 

shillings, for every two lines afterwards one and sixpence ; odd 

lines are c one shilling. The line averages seven words. 


inserted with all 
teed in any such case. 
subject to condition. 
Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
in each week. 
Letters relating to Advertisements and the Publishing 
Paper are to be addressed to the Publisher, Mr. Sydney 
letters to be addressed to the Bditor of Tum ENGINEER. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.” 


, but regularity cannot be guaran- 
at 


of the 
hite ; all other 


PUBLISHER'S NOTICES. 


Latest TYPES OF THE BRITISH FLEET.—Our two-page coloured 
Supplement, representing H.M. ships Formidable, Drake and 
Albatross, may be had, a on superior paper, upon a roller, 
price by post 1s. Id. 

*,” If any subscriber abroad 
information of the fact to the’ Publisher, with ae sane of Be 
through whom is obtained. 

bay ied by obtaining the paper direct from 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and 
that letters of 


that answers received by 
notice can be taken of 
instructions. 

*,* All letters intended for insertion in Tam Encrveme, or containing 
questions, should be accompanied by the name and address of the writer, 
whatever can be of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


W. H. B.—We see no reason to coubt that your shaft governor would 
work satisfactorily. 

H. H. (Galley Common).—The best way in your cage to take out a patent 
is to employ a patent agent. 

F. 8.—We believe you can obtain a copy of the rate list by applying 
to the Secretary of the Railway Department of the Board of. Trade, 
Whitehall. 

L. B. (Morecambe).—You can obtain full particulars about the examina- 
tions for marine engineers’ certificates by writing to the Marine 
Department of the Board of Trade, Whitehall. 

D. E. W.—We do not in the least know what you mean by the “standard 
cost of working locomotives.” We have that on some lines the 
standard mileage of goods engines is taken at four per hour, and of 
passenger engines at eight per hour, from the time they are lighted up 
until the fires are drawn, but we are not aware of auy use belag made 
of these figures. 

E. R.—We gather that the company made your patented machinery for 
sale under proper authority from you, and that if such machinery 
been sold in the ordinary course of busi the p would have 
had a right to use it without objection by you. If so, we do not think 
that the purchasers uncer the altered circumstances are in a less 
favourable position. 

A. H. T.—The engraving illustrates the Empress and the Sirdar, from a 
photograph of the first-pamed locomotive. Twenty engines are now 
being built, and these are illustrated by the di joned drawing 
The domes of the new engines are right over the driving axle, and the 
whistle is placed on top of the cab. This explains the discrepancy 
between the elevation and the section. 

C. H. N. 8. (Dublin).—(1) Towing on canals by traction engines has been 
tried with indifferent success. We believe that John Fowler and Co.. 
Limited, Leeds, can supply you with full information. (2) It is 
impossible to say whether the system would pay or not unless we had 
all the facts before us. Hauling by steam is cheaper than hauling by 
horses if the conditions are favourable ; that is to say, if fuel is cheap 
and the towing-path will support the weight of a traction engine, 
which very few towing-paths would do. (3) The motor could not be 
satisfactorily controlled from the barge. (4) Every maker of oil 
engines will tell you that his engine can do the work, and no doubt 
with truth. 

R. V. (West Didsbury).—No satisfactory explanation has ever been 
supplied of the cause of humming in a boiler furnace. Some years ago 
an action for d ges was brought nst a contractor, and it was 
proved that the vibration caused by the humming of a vertical boiler 
was so t that crockery was shaken off shelves and broken. A 
good deal of expert evidence was called, but no one seemed to know 
why the boiler hummed. In our own experience it is most likely to 
take place in boilers with contracted air-ways to the ashpit. It has 
something to do with moisture in the air, and boilers usually silent 
will uudoubtedly hum in wet weather or just before rain. A “ hole in 
the fire” will set up ing e nui can often be stopped by 
opening the fire door a little. There is reason to believe that it is in 
some way connected with small explosions of hydrogen following one 
another rythmically. In fact, the ph are logous to those 
of “singing flames.” 


We are requested by Mr. Norman D. Macdonald to ny that the letters 
M.C.M.I. which follow his signature to a letter published on page 577 
intended t a date, and not the initials of a scientific 


al 
institution. 
INQUIRIES. 


HALLE CHAIN. 
S1r,—Can any reader tell me what a Halle chain is, and where it is to 
be obtained ? 
June 19th, 6. 
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COMBUSTION IN LOCOMOTIVES, 


On another page will be found letters commenting on 
the article from Mr. Rous-Marten’s pen which appeared 
in our last impression. It will be remembered that a 
prominent argument used by Mr. Rous-Marten is that if 
the American engines had more heating surface they 
would have done better. We agree with ‘ Draw Bar,” 
that, entirely apart from all questions of rivalry, the 
reasons which make heating surface more efficient in one 
engine than another are worthy of very careful investiga- 
tion. Curiously little is really known about this subject ; 
and the results of such experiments as have been made 
are more or less discordant. The part played by 
radiant heat in making steam is shrouded in 


7| obscurity; and the most that is known about the 


surrender of heat by gases may be summed up in the 
statement that the direct impingement of flame 
on a plate augments the quantity of heat transmitted. 
That is to say, when flame rolls along a_ horizontal 
surface it gives up less heat than it surrenders when it 
beats directly on a surface, such, for instance, as a tube 
plate. But, apart from such considerations, there are 
others which concern the area of grates and the shape 
and proportions of fire-boxes which deserve very careful 
Most of our older readers, at all events, 
will remember the failure of the very high fire-boxes 
tried by Mr. McConnell. The engines could not keep 
steam. By raising the grate a foot that difficulty was 
got over. We have no reason to believe that the com- 
bustion was less perfect in the deep than it was in the 


654 | shallow fire-box, or that there was any marked difference 
5 |in the smoke-box temperatures. 


What became of the 
heat evolved from the coal in the high fire-box we are 
unable to say. At the risk of being regarded as un- 
orthodox, we state that there is reason to believe 
that radiant heat vibrations die out from some wholly 
unexplained reason, energy being lost. In no other 
way can the fact that too large a fire-box wastes fuel 
be satisfactorily explained. 

Some little time since a useful group of experiments 
was carried out on a railway in the west of the United 
States, to test the comparative efficiency of wide and 
narrow grates. Two locomotives, called A and B, were 


selected and worked, as nearly as could be contrived, 
under similar conditions. A had a grate 7ft. long and 
6ft. wide, B had a grate 9ft. long and 3ft.4in. wide. Both 
were fitted with rocking fire-bars. The following passage 
from the report of the test, which has been made public, 
gives the general results :—‘‘ The frontend temperatures in 
both engines ranged between 650 and 1050 deg. Fah., 
ranging ordinarily between 800 and 900 deg. The front 
end draught was from 8in. to Tin. in both engines. The 
fire-box draught of engine B was from 14in.to2}in., and in 
engine A from 1}in to 1lgin. With engine B, the fire-box 
draught averaged 38 per cent. of the frontend draught. With 
engine A, the fire-box draught averaged 25 per cent. of the 
front end draught. As regards the relative merits of the A 
and B engines, the conclusions would seem to be that 
with the best care both engines are capable of producing 
perfect combustion with only a small excess of air. Then 
there would probably be not much difference in the 
amount of water evaporated for a pound of coal, although 
the difference would probably be in favour of the engines 
with wider grates. However, with the care in firing 
which is ordinarily given on the road, the fire-box of engine 
A gives more satisfactory combustion. The reason for 
this seems to be that the A engine, having larger grate 
surface, permits of a milder draught in the fire-box with 
less tendency for local currents to get into the flues 
without proper mixture.” 

The actual economic efficiency was very low, never ex- 
ceeding 6°65 lb. of water evaporated per pound of coal 
burned, or 8 lb. per lb. of combustible ; that is to say, exclud- 
ing ash and clinker. On the whole, the wide grate did better 
than the narrow grate. Some of the results obtained are 
apparently anomalous, and therefore support our con- 
tention that further investigation is desirable. For 
example, when engine A was burning 71 lb. of coal 
ol square foot of grate per hour, each foot of 

eating surface evaporated 9°92 lb. of water, 
in the same time; but when the rate of combustion 
fell to 60°3 lb., or, say, one-seventh less, the rate of 
evaporation dropped to 7°98 lb., a difference of nearly one- 
fifth. These figures are not consonant with any expla- 
nation which suggestsitselfto us. In another experiment 
the coal burned being 77 lb., the evaporation was 10°75 lb., 
while in yet another trial, the coal being 70 lb., the 
evaporation was 11 lb. Turning to the narrow fire-box 
B, we find that as much as 114°6 |b. of coal being burned 
per foot of grate per hour, the rate of evaporation per 
square foot of heating surface was only 10°85 lb., while 
with coal 133 lb., water was only 10°9lb. The obvious 
deduction is, of course, that in the latter case the coal 
was simply wasted. The power of a boiler is determined 
by the quantity of steam it can make in a given time. 
The best result obtained with boiler A was 11 lb. This 
corresponded to a consumption of 70 lb. of coal per square 
foot per hour. It was useless to push the boiler further. 
Tn like manner with boiler B, the maximum quantity of 
steam to be got out of it was 11°591b. per square foot of 
heating surface per hour. The rate of combustion was 
111°5 lb. per square foot of grate ; urging the fire until 
183 Ib. of coal were burned did no good, the evaporation 
actually falling instead of rising. 

This information is very important. There is a pre- 
vailing idea that the more coal we burn in a given time 
in the fire-box of a locomotive the more steam we shall 
have. It would appear, however, that this is true only 
within strict limits. Again, there is no very definite 
relation between the mechanical efficiency and the 
economical efficiency of either of the boilers. In other 
words, the quantity of the water evaporated per pound 
of coal burned does not appear to have varied very much, 
no matter what the rate of combustion. With engine A 
it amounted to 6°65 lb. when the coal burned was 70 lb., 
and this was the best result obtained; the boiler making 
more steam per foot of surface and per pound of coal 
than in any other experiment. With engine B the most 
economical result obtained was 5-881b. of water to a 
pound of coal, the rate of combustion being 111°5 Ib. per 
foot of grate, and curiously enough this coincided with 
very nearly the maximum production of steam, viz., 
11°59 Ib. per foot of heating surface. It is satisfactory 
to find that it is possible to obtain at one and the same time 
the greatest actual and economical efficiency. in locomo- 
tive boilers ; and that the results obtained appear to be of 
general application seems reasonable, because the pro- 
portions of the two boilers tested are so diverse the one 
from the other, Are we justified in pushing the argument 
a little further, and saying that in ordinary English boilers, 
which resemble B pretty closely, the best results will be 
had when about 110 lb. of coal are burned, or at all events 
put into the fire-box, per square foot per hour ? 

In this country rocking grates are practically unknown 
on railways. Mr. Bement, who has prepared the report 
from which we have quoted, is positive that the rocking 
grate is essential to efficiency. ‘The tests showed up 
very strongly,” he writes, “ the importance of keeping 
the grates very well shaken, say, every ten minutes or 
so.” Thec used was bituminous, and, we suppose, 
had a strong tendency to “run together.” ‘It would 
seem,” writes Mr. Bement, “ that if this matter of grate 
shaking were followed up and the grates were thus kept 
free and open all over, in turn permitting of complete com- 
bustion in the fire-box, that the coal-burning capacity of 
the engine could be very largely increased. The exhaust 
nozzles could be enlarged, probably fin. in diameter in the 
B engines, and in. in the A engines over prevailing prac- 
tice. This would result in economy by having less back 

ressure, thus calling for the use of less steam, and by 

aving less excess of air to heat from the temperature of 
the atmosphere up to 800 deg. or 900 deg. It would 
also mean much freer steaming engines with less coal 
consumption.” It will have been seen, however, that 
the full evaporative efficiency of the boiler has appa- 
rently already been reached, and that no more steam 
could be had even if more coal were burned. 

Curiosity may be expressed as to the peculiarities of 
the heating surface; there were none. e engine A, 
with the wide fire-box, has tubes 2}in. diameter and 16ft, 
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long, while engine B, with the narrow box, has tubes 2in. 
diameter and 12ft. 7in. long. The pressure in both 
engines is 200lb. The engines were very large and 

werful machines, and Mr. Bement maintains that one 
ae cannot work such engines to the best advantage. 
He ought to have an assistant to trim and break coal for 
him. We can well understand this when we consider 
that the actual quantity of coal to be handled reached 
8990 lb., or over a ton and three-quarters per hour 
on the B engine, and 3239 lb., or nearly a ton and a-half 
with the A engine in an hour. 


LEGISLATION AND TRADE. 


In theory all legislation is supposed to be intended 
to secure the greatest amount of good for the greatest 
number of the inhabitants of any country. It is 
a vexed question whether in any case this purpose is 
fulfilled, this end secured. No Act of Parliament, at all 
events, can be passed without discussion. The arguments 
for and against any given measure are commonly stated 
with more vehemence than regard for the absolute 
majesty of truth. Whatever the facts may be as'con- 
cerns the ethical aspect of legislation and its effects in 
promoting morality, it remains certain that in most 
civilised countries, and in Great Britain above all, legisla- 
tion exerts an influence on trade, and that form of national 
prosperity which is the consequence of good trade, which 
is not fully understood, and has never yet been thoroughly 
discussed by the political economist as it ought 
to be. Evidence is certainly not lacking that laws are 

sed and regulations made and enforced by such 

ies as. the Board of Trade, without the least regard 
for the effects which they may have on particular branches 
of national industry. These effects assume various forms. 
At one time a trade is practically extinguished ; at another 
speculation is entirely stopped. Again, very heavy ex- 
penses may be imposed, or adverse delays inflicted; and 
all this with the best possible intentions, supported by 
the maximum amount of ignorance on the part of our 
legislators. It is a matter of common knowledge that 
electrical engineering suffered heavily as the result of an 
Act of Parliament, by the operation of which men invest- 
ing their capital in electric lighting schemes had a deplor- 
able prospect of losing their profits at the end of a few 
years. Capital is the life and soul, the blood, bone, and 
marrow of enterprise. The demand for electric light- 
producing machinery was stifled by an Act of Parliament 
intended to protect municipalities; and an advantage 
was given to our German and American rivals, from the 
consequences of which we suffer to-day. The Act was 
ultimately superseded by another, more consonant with 
the national interests; but mischief had been done, and 
done undoubtedly with the best possible intentions, and 
in complete ignorance of the blighting effect of ill-con- 
sidered legislation on the development of a nascent 
industry. 

A peculiar feature of legislation in this country is the 
care taken of the individual at the expense of any and all 
other considerations. Thus, to cite one of many illustra- 
tions, we may point to the fact that women are prevented 
from earning money which they sorely want by working 
during prohibited hours. We are not arguing that this is 
wrong, or injudicious, or unwise legislation. We are only 
calling attention to a fact which illustrates the effect of 
Acts of Parliament on particular industries. Again, we 
may cite the lead glaze question raised in our pottery 
districts. It is stated that the use of this glaze is pre- 
judicial to the dippers, who coat the biscuit pottery with 
it. It is reasonable to suppose that unless some method 
can be discovered of producing an equally good glaze at 
the same cost, which shall not be injurious to health, the 
British trade in this class of ware must become extinct. 
None the less, lead-glazed ware will be used in this 
country. The foreigner will secure the market, and the 
injury will be transferred to the foreign workwomen, who, 
dipping more cups and saucers and plates and dishes than 
heretofore, will be more completely or more numerously 
poisoned, while the English hands hitherto employed 
will be thrown out of work. To be consistent we ought 
to prohibit altogether the use of lead-glazed ware within 
our shores, no matter whence it comes. But, of 
course, we are not consistent. Consistency never has been 
a leading characteristic of British legislation. As another 
example of the way in which laws are passed without 
the slightest regard for the commercial consequences, 
we may cite those regarding the production of smoke. 
So utterly adverse are the laws, rules, and regulations 
existing on this subject to certain of the trade interests 
of the country, that in many districts they are entirely 
disregarded. Energetic advocates of a pure atmosphere 
prosecute now and then with no result. There are 
manufacturing operations which cannot be carried on 
without the evolution of smoke. We may cite puddling 
for example, but inasmuch as puddling is necessarily a 
manipulation of the past, it may be more to the point to 
say that very grave difficulties indeed are met with when 
North-country bituminous coal is burned in quantities, 
either for steam raising or for general manufacturing 
purposes. The law fortunately takes cognisance of some 
scientific facts, and a manufacturer prosecuted because 
his chimneys are giving off smoke, can plead in his 
defence that he has done all that science can suggest to 
prevent the nuisance. The law is administered some- 
what differently in different parts of the country, the 
Midland magistrate taking a view. not quite that of his 
brethren in the metropolis. Owing to the operation of 
various Highway Acts, the use of mechanical traction on 
our roads was so limited and restricted that no advance 
was possible on the slow-moving traction engine. The 
result has been that the motor car has been developed in 
France instead of in this country. The restrictions were 
all in the interest of the minority owning horses. Tram- 
ways were developed in the United States mainly because of 
adverse legislation in this country. Shipping legislation, 

ain, is extremely onerous, and beyond all question 
places the British shipowner at a disadvantage compared 


with those of other nations. So far the rivalry has not 
been keen, but if the United States begin to compete, we 
can foresee that an agitation will arise in British shipping 
circles which will be of weight. 

In this country charges are constantly brought against 
those who are carrying on the trade of the nation. They 
are accused of being supine, unwilling to risk pons 
lacking in enterprise. In many instances inquiry would 
show that this is the result of what has been called 
grandmotherly legislation. The individual is hedged 
round and protected until, not infrequently, he is in the 
condition of the hunter who was starved to death because 
his father feared to trust him with a gun lest he should 
shoot himself. Legislation is continually concerned in 
protecting life, as though it were above and beyond all 
other considerations valuable. If some good-hearted 
Members of Parliament could have their way, there is 
reason to believe that all so-called dangerous trades 
would be prohibited. No sailor would be permitted to 
go aloft. No weaver would be suffered to work in a 
steamed shed. The factor of safety of boilers would 
be at least twenty to one. Onevery side, if the humanit- 
arian had his way, the cost of production would be aug- 
mented, and mankind, to say nothing of womankind, 
would be coddled to death. We are not arguing against 
humane legislation—far from it. But there is such a 
thing as manhood in most nations ; and it is bad for the 
individual or the people which is not prepared to incur 
risks. 

The tendency of the day is to make more and more of 
the individual and less of the community. In reason 
this spirit is a right spirit. But it is exceedingly easy to 
push humanitarianism to such a point that commerce 
suffers. It seems to us clear that in every instance 
where legislation for the protection of life, the securing 
of money invested in trade enterprises, or the promotion 
of comfort is proposed, care should be taken to count the 
pecuniary cost which will be entailed, and the effect 
which such legislation may have in handicapping 
Great Britain in the race with the competitors who 
care next to nothing for the individual as compared 
with the community. Apart altogether from such 
examples of the effect of legislation as those to which we 
have referred, we have those cases in which the engineer 
is the ruling factor, and works on unwritten laws which 
are as binding as Acts of Parliament. Bridges, for 
example, are constructed under conditions intended to 
secure an unnecessary amount of safety. Conditions 
much less onerous satisfy the requirements of other coun- 
tries. There is such a thing as an excessive and over- 
costly perfection, and in the pursuit of this in all the 
relations of manufacturing life it is easy to see that 
serious mistakes may be made. An example of this is 
supplied by a report from Vice-consul Forbes, on the 
trade of Batoum and the district. While, he says, the 
English manufacturer has secured from all rivals 
the largest trade in steam engines, he points out 
that in pumping machinery the American beats the 
Englishman. The English pump is too good. It 
is too strong and too heavy, rere J as there is a high 
tariff charged by weight, the duty “raises the cost of 
the British article to such an extent that it cannot com- 
pete with the American.” The fact supplies another 
illustration of our argument. Perfection either in legis- 
lation or trade may be had at too great a cost; and the 
law may with the best intentions in the world inflict very 
serious injury on the industry of any country. There is 
amedium. There is also, we know, prevalent in this 
country the view that the burthens already borne by 
manufacturers, railway companies, and shipowners, are 
about as heavy as they can bear, and that if foreign com- 
petition becomes much more severe than it is, the exist- 
ing burthen cannot be endured. That fact is the reason 
why this article has been written. 


THE FRENCH NAVAL MANCUVRES, 


In selecting the Mediterranean as the scene of the 
forthcoming naval mancuvres, the French authorities 
intend to carry outa much more comprehensive programme 
than was the case last year, when the squadrons assembled 
in the northern waters more for a spectacular display than 
for useful work, and confined their operations principally 
to an attack upon Quiberon Bay. The present pro- 
gramme provides for a considerably wider range of 
action, comprising the vast triangle with a line drawn 
from Corsica to Bizerta as a base and the Straits of 
Gibraltar as an apex. The importance of these opera- 
tions lies in the fact that a mastery over this triangular 
end of the Mediterranean is the starting point of French 
naval strategy. If Gibraltar is the key of the Mediter- 
ranean, the French believe that they will be able to bolt 
the door from inside; and having isolated the Italian 
fleet, will have the inland sea very much to themselves. 
It is, moreover, a favourite theory with the new school 
that the naval war of the future will take place in the 
Mediterranean. They argue that there is little to be 
feared from the bombardment of the northern ports now 
that they are socompletely protected by land defences; and 
the damage done by a hostile fleet operating out of range 
of the land batteries would be insignificant. The damage 
resulting from bombardment is regarded as more of a 
moral than of a material character. If necessary it is 
believed that the northern ports could very well be left to 
the coast defence battleships, torpedo boats, and sub- 
marines; and while these new vessels have given an 
increased feeling of security among the French they 
think, moreover, that with the perfect system of 
army mobilisation as practised in France it would be 
impossible for an enemy to land. The works being 
carried out in the northern ports are therefore mainly of 
a defensive character, except in the case of Brest and 
Cherbourg, which will be the headquarters of fleets of 
cruisers ; and it is supposed that most of the northern 
squadron would be available for the Mediterranean if 
necessary. In these waters the operations must be more 
largely of an offensive character. France is no longer 


bounded by the Mediterranean, but has extended to 
Algeria, which is regarded as an integral part of the 
mother country, and with this considerable augmentation _ 
of coast line the difficulties of defence have greatly 
increased. Algeria is the key to the vast possessions 
extending to Lake Tchad and Senegal, and must be held 
at all costs. In the event of war, it is believed that the 
enemy will strike at Algeria, and once in possession of 
this territory, will destroy the French colonial empire, 
In dealing with the naval programmes of the past, we 
have shown that the various Ministers of Marine have 
been giving increasing attention to the defences of North 
Africa, and considerable sums have been voted for this 

urpose ; but apart from the magnificent port of Bizerta, 

ona, and, perhaps, Philippeville, the ports are usually 
too open to allow of any pope works being carried 
out, and the best that can be done is to create stations of 
torpedo and submarine boats. 

It is principally with a view to demonstrating practi. 
cally the value of the new naval strategy that the pro. 
gramme of the forthcoming manceuvres is being drawn 
up. The fleet, under the command of Admiral Gervais, 
will be composed of the Mediterranean and northern 
squadrons. The Mediterranean squadron will comprise 
the battleships Bouvet, Saint-Louis, Charlemagne, 
Gaulois, Charles-Martel, Jauréguibery, with the addition 
of the Brennus, the armoured cruisers Pothuau, Chanzy, 
and Latouche-Tréville, the protected cruisers Du Chayla, 
Cassard, Galilée, Lavoisier, and Linois, and seven de- 
stroyers and torpedo boats. The northern squadron will 
consist of the battleships Masséna, Carnot, Admiral 
Baudin, Formidable, Courbet, Hoche, and the coast 
defence battleships Tréhouart and Bouvines, the armoured 
cruisers Dupuy-de-Léme and Bruix, the protected cruisers 
D’Assas and Surcouf, and five destroyers. There will 
also be a number of coast defence vessels from Toulon, 
Corsica, Algeria, and Bizerta. Without counting these 
there will be fifteen squadron and coast defence battle. 
ships, five armoured cruisers, seven protected cruisers, 
and twelve destroyers and sea-going torpedo boats. The 
northern squadron will leave Brest on the 22nd instant. 
It will arrive at Tangiers on July 1st, and will leave two 
days afterwards. The Mediterranean squadron will leave 
Toulon on the 23rd for Algiers and Philippeville. From 
June 28th to July 9th the two squadrons will be engaged 
in attacking and defending Algeria, Tunis, and Corsica, 
and these operations are expected to prove particularly 
instructive, since they are intended to solve the many 
debated points that have been raised recently as to the 
possibility of efficiently protecting Corsica, and establish- 
ing bases which will allow of the French fleet command- 
ing the Ligurian Sea and the Strait of Bonifacio, as it 
claims to command the sea between Bizerta and 
Sardinia. If Corsica can be properly fortified the 
French hope to be able to isolate the Italian from 
the British fleet. The operations on North Africa are 
also meant to show the weak points in the defence of 
Algeria, and demonstrate the practicability or otherwise 
of the new programme for the carrying out of works at 
Bona, Philippeville, and Bougie. The Chamber of 
Deputies has voted money indiscriminately for the fortifi- 
cation of Algeria and Corsica, but the Minister of Marine 
has wisely determined to rely upon the lessons of the 
manceuvres rather than engage upon any reckless expendi- 
ture. It will be noticed in the composition of the squad- 
rons that the proportion of cruisers to battleships is 
about the same as last year, but it is hoped to make a 
much more effective use of the cruisers by the aid of 
wireless telegraphy. Instead of playing a predominant 
part, as pa ae 4 by the new school, they will continue 
to serve as scouts; but their range will be considerably 
increased by the facility of communication with the battle- 
ships from a distance. The experiments will show up to 
what distance this communication can be carried out by 
wireless telegraphy ; and it isexpected that very valuable 
results will be obtained in the way of enabling the battle- 
ships to follow the movements of an enemy. Admiral 
Gervais is also giving special attention to the coaling of 
ships. The northern squadron will be accompanied from 
Brest to the Mediterranean by a couple of big steam 
colliers, and coal will be taken in on the way, and when 
the two squadrons return to Toulon on July 9th, an 
experiment will be carried out of coaling all the vessels in 
the shortest possible time. Special arrangements are 
being made for this in the hope of —' a record. 
On the 16th the two squadrons were to have left Toulon 
and continue the manceuvres until the 28th, when they 
will probably come to an end at Bizerta. 


STANDARDISATION OF ROLLED SECTIONS. 


Ir appears to be not improbable that a cause which has 
done not a little to hamper the progress of British engineer- 
ing may soon be removed. The heterogeneous nature of 
rolled sections has long been a bugbear to both makers and 
merchants ; and the richness of supplies of this kind has been 
embarrassing rather than commodious to the user. There 
will be found none, therefore, to regret the fact that order 
and logical sequence may replace confusion and mal- 
arrangement in the products of the rolling mill, unless it be 
those who calculate dimensions to three places of decimals 
and expect their sections rolled to that degree of accuracy. 
This much-needed standardisation is to be considered by @ 
powerful Committee appointed by the Institution of Civil 
Engineers with the support of the Institutions of Mechanical 
Engineers and Naval Architects, and of the Iron and Steel 
Institute. The Committee have, we understand, already 
commenced to take evidence to prove the necessity for uni- 
formity, and to he)p them in arriving at a scheme which 
should result in the general adoption of the standards they 
recommend. It seems almost an act of supererogation to 
insist on the importance of limiting the number of rolled 
sections and reducing a veritable chaos to order. It is 
difficult to conceive of any undertaking of the same kind, 
except the classical work of Whitworth, which could be more 
beneficial in every way. It will remove the confusion betwecn 
metric and English equivalents ; it will obviate the necessity 
—which, by the way, some people appear to enjoy—of 
calculating to minute fractions ; it will reduce, or, at,any rate, 
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steady the price of rolled sections ; and it will enable makers to 
stock various sections without apprehension as to the proba- 
bility of these proving unsaleable. How much this may mean 
it is imposeible to say. But it should have the effect of reduc- 
ing the time required for the execution of works of various 
description, from the laying of trunk railways to the manu- 
facture of water tanks. It has been with bridge builders a 
not uncommon complaint that designs for which they have 
been asked to tender involved the rolling of such exceptional 
sections that the time required was considerably increased. 
The possibility of that complaint arising should be removed, 
because it is impossible to suppose that any engineer will 
be unprincipled enough to insist on the use of sections not 
included jn the standards, or that ironmasters will be weak 
enough to gratify him if he does. Inthe matter of rails, 
again, @ well-selected list will provide for all conceivable 
conditions; and relieve the engineer from the embarrassment 
of hunting through scores of books and tables to find a 
section which most nearly satisfies his wants, The prepara- 
tion and production, both costly undertakings, of elaborate 
lists of syctions will be unnecessary ; and it will be as easy to 
order or quote for channels and rails as it is now for 
standard bolts. In fact, whilst it is easy to see many 
advantages, it is difficult to see any objections of weight 
to well thought out standardisation. That it has not 
been done long ago, as, for example, in Belgium, is the 
more surprising the more one thinks about it. We trust 
that merchants and engineers will give moral and material 
assistance to the Committee. 


BETTERMENT IN THE IRON TUBE TRADE, 


Tue English wrought iron tube trade is to be con- 
gratulated upon the happy circumstances in which it 
finds itself now as compared with those which have 
obtained for some months past. After a fifteen weeks’ 
strike the dispute in the socket and fittings making 
branch has terminated in the Midlands, and the men have 
returned to work, at the 10 per cent. reduction to resist which 
they had laid down their tools. When we say returned to 
work, an important qualification is ded. The stat t 
should rather be that such of the men have gone in again as 
the manufacturers can, or are willing to, find hearths for. 
A significant circumstance comes in here in explanation of 
the situation, and it is one which has had a very emphatic 
bearing upon the course of the dispute. Very little incon- 
venience has been caused to the every-day carrying on of 
business owing to the large stocks of fittings which the 
manufacturers had in hand. These stocks were accumulated 
prior to the date when the men left work, since in their 
endeavours to find the men employment in a quiet state of 
trade, the masters had been allowing work to be made for 
stock for some time. How this consideration of the men’s 
interests was rewarded the history of this regrettable strike 
has emphatically shown. Nor were the works affected by 
the dispute dependent for filling orders for fittings from the 
sufficient stocks which happened to be upon their own 
shelves. The understanding existing between the firms 
engaged in the English wrought iron and steel tube trade is 
so friendly that one of the largest houses in the trade, but 
which, being a non-union shop, was not concerned in the 
strike, immediately the trouble commenced placed its heavy 
stock of fittings freely at the disposal of the resisting 
masters ; and this source of supply has been open throughout 
the crisis in case of need. Now that the strike is at an end 
an improvement is looked for in the tube trade generally. 
Of this one of the first indications is an official advance in 
the price of iron tube strip on the Midland iron market and 
an increased disposition to buy. The Scotch steel tube 
makers are to be complimented upon their recent achieve- 
ment in securing a very big order for South America, albeit 
at a low price, in the face of severe American competition for 
the contract, and now that, as is understood to be the case, 
the export list of the Tube Association is to be suspended, 
further successes in the matter of getting hold of export 
trade should follow. 


COAL VALUES, 


Ir would be interesting to have the official views of the 
coalowners with regard to the actual operation of the coal tax. 
It appears from the Board of Trade returns that the weight 
of coke, coal, cinders, and fuel exported during last month was 
4,280,950 tons, against 4,170,220 tons for May of 1900. In 
coal alone the tonnage is stated to be larger by 110,740 tons 
than has been previously exported in May, even although the 
Whitsuntide holidays came in that month this year, instead 
of Jung, asin 1900. The Sheffield Daily Telegraph, comment- 
ing upon coal values, notes the explanation that the trade done 
last month had been bargained for before the coal tax was 
imposed in April; but it is pointed out that a comparison of 
prices does not support this explanation. Indeed, unless 
there has been some mistake in the figures, such as has never 
been known before, the returns suggest not only that the coal 
tax has not yet reduced the volume of trade, but also that it is 
the foreigner, and not the British coalowner, who is paying the 
tax. It is further pointed out that values have been coming 
down ever since September last year, the average values, as 
shown by the export trade of the country, having fallen in 
January 2s, 2d. per ton from the highest point, while the 
trade for March showed a further reduction of 2s.aton. The 
trade of the following month is ———s without taking the 
coal tax into consideration. There had been many rumours 
about what the Chancellor of the Exchequer was going to do, 
but these were generally discredited, and when Sir Michael 
Hicks Beach officially intimated a shilling duty, the average 
values in the month showed a further decline, working out at 
13s, 33d. per ton, the lowest point reached since the coal boom 
began, but the point is still 33d. a ton higher than the highest 
average value during the “boom” of 1890and 1891. Thereturn 
for the export tradé for May showed not only an increase in 
the volume of trade done, but an advance of price equal to 
8}d. a ton all round, the average value of the fuel exported 
having been 14s. per ton. On this point our Sheffield contem- 
porary comments that whether or not this value is due to the 
foreign customer objecting to pay the coal tax, it discounts 
very largely the cry of “ruin to the coal trade” which was 
So generally raised, and suggests that those South Yorkshire 
coalowners who did not join in the panic agitation against 
the Budget proposals were, perhaps, not so far out of their 
estimate of the situation after all. 


** 4S AN ENGLISHMAN SEES IT.” 


CORRESPONDENCE has in our pages, elicited by 
an article entitled, ‘As an Englishman Sees It,” published 
in Tue ENGINEER for May 24th. A letter signed “ A Chicago 
Man” forms ~ of the correspondence. The views expressed 
are sufficiently cynical. We have received a number of letters 


in reply, two or three of these we have published. The re- 
mainder are ostensibly from working engineers and fitters. 
To say that they abound in language which is, to put it 
mildly, quite unfit for publication, is to say as little as 
possible. It is much to be regretted that bad language is 
suffered to take the place of argument. Either what “A 
Chicago Man” says is true or it is not. It does or it does not 
give an accurate presentment of the conditions under which 
men work in the United States, of a policy of management 
which our a thinks it is essential we should 
adopt if we would compete with the United States. Not 
a few of our readers have held itions in American work- 
shops, or they have friends at the other side of the Atlantic 
who can tell Englishmen what the truth is. Intelligent 
letters written with knowledge of the subject would be at 
once useful and interesting. Those which we have received 
are neither the one nor the other. It is, of course, beyond 
question that shop conditions in the United States are 
entirely different from those obtaining in this country in 
many respects. It does not appear that American work- 
men are dissatisfied with them. It is possible that “A 
Chicago Man” does not himself hold the opinions which are 
expressed in his letter. To us it appears to be intended to 
set forth the conditions which might rule in workshops if 
the pursuit of gain was the whole object of national life 
rather than those actually existing. More than one of our 
po ggg obviously suspects so much. We have said 
enough, we trust, to explain to irate correspondents the 
reason why we cannot publish their letters. 


ONCE MORE THE MONO-RAIL. 


WE have before this directed attention to the total absence 
of accuracy, and the insignificant importance attached to 
truth manifested by that section of the daily press called 
by courtesy the evening paper, when touching scientific or 
engineering matters. We are sorry to see that eminent 
morning papers, of unblemished reputation, in pursuit of 
a sensation, are following the evil example of low-priced 
journals. Thus, on Tuesday there appeared in a leading daily 
an account of a scheme fully elaborated for connecting London 
Bridge, Cannon-street, and Charing Cross by an overhead 
Mono-rail Behr railway, to be constructed by the South- 
Eastern Railway Company. On Wednesday another 
morning paper devoted a leader to a disquisition on the 
proposal. If either journal had taken the trouble in the 
first instance to ascertain the facts from the engineerjjor 
manager of the railway, they would have found that ‘the 
whole story from first to last is entirely without foundation. 
It has no more solid basis than a suggestion made by Mr. 
Behr that a mono-rail should be used to relieve the traffic 
between the three stations named; and we suspect that 
Mr. Behr would himself be the first to repudiate the idea 
that the South-Eastern and Chatham companies contem- 
plated the carrying out of such a scheme. 
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Jahrbuch der Schiffbautechnischen Gesellschaft. Vol. ii., 
4to, pp. 515, with about 300 illustrations. Berlin: Julius 
Springer. Price 40 marks. 1901. 

Tis volume, which records the second year’s proceedings 

of the new German Institute of Naval Architects and 

Engineers, is principally devoted to the report of the 

meeting held at Berlin on the 19th and 20th of November, 

1900, when a large selection of papers was presented, 

which are now printed in full. First among these is a very 

comprehensive account of modern shipyard appliances 
and their possible developments, by Mr. Tjard Schwartz, 

which is founded upon the material collected by a 

Government commission appointed by the German 

Minister of Marine, of which the author was a member. 

This notices the arrangements connected with the build. 

ing slips in use in the principal shipbuilding establishments 

in Europe and erica, more particularly the covered 
slips at Messrs. Swan and Hunter's, the Union Ironworks, 

San Francisco, and the Vulkan Company of Stettin; and 

the various forms of travelling and floating cranes 

employed during construction and in fitting and erecting 
machinery after launching. As a final result plans are 
given for a new shipyard with four parallel building 
berths, two being in dry docks and two in partially- 
covered slips, with the different shops arranged to give 
ready communication with the work during the building 
period. This, although well planned, seems to have met with 
general disapproval in the discussion, mainly on account 
of the covered slips, which were considered as unsuitable 
to the conditions of the northern shipyards, being 
draughty and dark in winter and unbearably hot in 
summer. Special objection was also taken to a group of 
central workshops placed between the two dry docks, and 
tending to an unnecessary mixing up of ship and engine- 
building workmen. The second paper, by Mr. A. Raps, 
described the electric telegraph and signalling apparatus 
made by Messrs. Siemens and Halske for naval use, 
including steering and engine-room telegraphs, position 
indicators for the rudder, gun-position telegraphs, 
telephones, and Sellner’s long-distance night signalling 
telegraphy, employing combinations of fixed and flashing 
incandescent lamps, which has been in use for some time 
in the Austrian navy, and with a system of three lanterns, 
a masthead, and two side lights, gives signals that are 
recognisable at distances of twelve to fourteen nautical 
miles. A third paper, by Mr. E. Debes, on the use of 
india rubber in shipbuilding, described the method of 
working india-rubber for different purposes from soft 
pneumatic tires containing from 2 to 5 per cent. of 
sulphur up to hard vulcanite, in which the sulphur is 
increased to 30 or 35 per cent., and certain special appli- 
cations of the latter material made by the Harburg India- 
rubber Comb Company. Among these are special 
insulators of great strength for long-span conductors, and 
coverings for screw-propeller shafts. These have been 
applied to the shafts of two German torpedo boats, 
which showed no deterioration by corrosion after two 
years’ service. The method recommended for large shafts 
is to mould the mixture of india-rubber and sulphur around 
the length to be protected, covering the ends with bronze 
guards, and building round it a temporary vulcanising 
tank, in which the combination of sulphur and india-rubber 


is effected by heating with high-pressure steam for three 
or four hours. During this operation the covering may 
be protected by a lapping of tin foil which is removed 
when the vulcanising is completed. Another use that has 
been successfully p baton is the protection of pipes 
conveying hot and cold sea-water, such as those connected 
with circulating pumps, by tough india-rubber linings from 
2 to 3 millimetres thick. 

The next paper by Mr. H. Bauer, on ‘‘ Graphic Methods 
for the Determination of the Static Equilibrium of Shi 
in Smooth Water,” described a method of determining the 
stability of ships under different conditions of loading, 
inclination, por distribution of weights, by graphic inter- 
polation between three plane diagrams, with only so much 
analytical assistance as can be supplied by a mechanical 
integrator. This is an admirably developed communication 
and the best use has been made of the large pages of the 
volume in supplying the necessary illustrations, and itwas 
warmly ebm tes in discussion by Mr. E. Giimbel, who 
had employed a somewhat similar method in a communi- 
cation to the Institution of Naval Architects. He, however, 
thought that the method might be somewhat simplified. 

Mr. E. Giimbel followed with a paper on “ Plane 
Transverse Vibration of Prismatic Bodies under the 
Influence of Periodic Influences, with special reference 
to the Vibration of Ships.” This, although called a 
paper, is really an elaborate treatise divided into seven 
chapters, the subject being developed analytically in the 
earlier chapters; while the final ones give the results of 
experiments with models and on board ship. The report 
states that this paper was accompanied by experimental 
illustrations, and was received by the audience with very 
close attention, in spite of the lateness of the hour— 
after 3.30 p.m., in a meeting which commenced at 9 a.m. 

On the second day of the meeting the principal paper 
was by Mr. R. Rosenstiel, chief engineer of the Hamburg- 
America Line, on the “ Development of the Deep Load 
Line of Trading Steamers.”’ This was in great part his- 
torical, noticing the various legislative enactments in 
England from the fifteenth century down to the Plimsoll 
agitation, the Royal Commission of 1876, and the sub- 
sequent action of Lloyd’s Registry. The Hamburg- 
America Line have adopted a system of marking worked 
out by Director Middendorf, of the Germanic Lloyd’s, 
worked out on principles similar to that adopted in Eng- 
land, but with certain modifications in details, especially 
as regards simplicity in calculation. The paper gave 
rise to a long-sustained discussion both by naval archi- 
tects and shipowners, the general tendency of which was 
that compulsory adoption of a deep loading mark for 
German ships was not to be recommended. 

The last paper read at the meeting, by Mr. J. Schiitte, 
describes the experiments made with models to determine 
the best form of the after body of the North German 
Lloyd steamer Kaiser Wilhelm der Grésse, which were 
carried out on Froude’s principle in a specially erected 
tank at Bremen, after the method had first been tried at 
the Italian naval station at Spezzia. The object of the 
experiments, which are described and illustrated in detail, 
was to determine the most advantageous arrangement for 
the propeller shafts, whether by outside brackets, or by 
keeping them within the skin plates of the ship in the 
manner first introduced by Messrs. Harland and Wolff, 
and the results proved that the latter was the better 
method, as requiring for equal speeds about 16 per cent. 
less power than the former. The paper was supplied 
with a long analytical appendix, in which the theory of 
the method was developed. This closed the actual 
business of the meeting. 

In a supplemental portion several papers are given 
which were mostly contributions to the International 
Congress of Naval Architecture at Paris last year. These 
include an account of vibration observations taken on 
board the Imperial German cruisers Hansa and Vineta, 
by Mr. G. Berling; a short summary of the later investi- 
gations on the resistance of ships to propulsion, by Mr. 
A. Haack ; a criticism on the methods of tonnage measure- 
ment in different countries, by Mr. A. Isakson; and a 
long illustrated description of the Newport News Ship- 
building and Dry Docks Company’s yard at Newport 
News, Virginia, by Mr. T. Chace, which would have been 
the better for a little judicious condensation. 

The final pages of the volume contain an illustrated 
description of the Borsig Works, Tegel, near Berlin, 
which were visited by the members on the last day of the 
meeting. This is one of the largest engine building esta- 
blishments on the Continent, being specially engaged in 
locomotive building, of which nearly 5000 have been 
turned out, about 700 having gone to Russia. The 
capacity of the works at present is about 300 locomotives 
per annum. They were commenced on their present 
site in 1896, and completed in 1898, when the older works 
at Moabit in Berlin were closed. There are about 2500 
hands employed, besides about 5000 more at the com- 
pany’s collieries and ironworks in Upper Silesia. 
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THE SIROCCO FAN. 


WE were reeently invited to visit Belfast in order to 
witness some tests of the Sirocco fans which have been 
introduced by Davidson and Co., Limited, of that city. A 
little over two years ago we witnessed some of the original 
experiments made in connection with these fans, and were 
even then struck with the results obtained. The makers, 
however, were unwilling that anything should then be pub- 
lished in connection with the apparatus, considering that 
finality had not at that time been reached. ‘The experiments 


give no more trouble than if they were working in cool air. 
There is a number of special tools which have been 
devised by the makers for use in construction of the fans. 
These are worthy of notice, and we will proceed, before going 
further into the actual performances of these fans, to mention 
one or two of them. The blades are punched out of plate in 
a stamping machine and another stamping in another special 
machine gives them the proper curvature, and turns the ends 
up for riveting. All the blades, therefore, may be relied 
upon not only to be absolutely accurate in form, but also 
similar to all the other blades made in the same mould. This is 
of the utmost importance, for what would appear a very trifling 
divergence from what has 

been found to be the best 


leat form makes a vast differ- 
eee ence in the performance of 
; the fan. Another specially 
designed tool is used for en- 
suring that the rotary mem- 
ber is made “true.” It 
consists of a number of 
radial arms carrying clamps 
which hold the rings to 
which the blades are riveted. 
The machine is so con- 
structed that any size of 
fan rings can be held, and 
all that is necessary is to 
centre the rings by means 
of screws and clamp them. 
When this is done the 
blades automatically fit into 
the right places for rivet- 
ing. Another tool auto- 
matically drills the neces- 
sary holes in the rings at 
the required distances 
apart. All the motions of 
this machine are automatic 
save the actual putting the 
work in and taking it out 
when finished. ll the 
angle iron, plates, &c., are 
bent cold in another spe- 
cially designed machine. 
Still another machine ren- 
ders it possible for the 
bearing, as shown in Fig. 3, 
to be absolutely accurately 
mounted. Indeed, a large 
number of special tools 
have been constructed for 
carrying out each portion 
of the work, and all of them 


Fig. 1i—-ROTARY MEMBER OF 30in. 


were continued, with the resuit that a fan possessing some re- 
markable properties has been evolved. We have seen it at work 
at various places, notably at the Law Courts, a description of 
the improvements recently carried out in the ventilation of 
which appeared in THE ENGINEER of April 12th last. Themakers 
claim that the fans form a new departure in the science and 
operative principles pertaining to the construction of centri- 
fugal fans, and, indeed, an examination of the accompanying 
engravings will show that the beaten track has been deviated 
from in a number of instances. Chief among these perhaps 
is the shape, size, and number of blades. Fig. 1 shows a 
reproduction from a photograph of “the rotary member,” as it 
is called, of a 30in. fan. It will be seen that the number of 
blades is large. As a fact there are 64, and a curious 
feature is that over a large range of sizes of fans this par- 
ticular number of blades—64—appears to give the best 
results. It will also be noticed that the blades are very 
short radially. Measured radially the blades are one-sixteenth 
of the diameter of the fan deep. Axially, however, the blades 
are long, in this instance 18in.—three-fifths of the diameter, 
this dimension having been found to give the best results. 
These features are not shared by any other fan with which we 
are acquainted. The outer edges of the blades are bent for- 
ward, to a set angle, in the direction of rotation, and at one 
end they are slightly cupped. The inlet and outlet of the 
fan are approximately of equal area to that of the fan itself. 
It is claimed that the special form of blade employed, and its 
special size and shape, does away almost entirely with the 
detrimental and power-absorbing eddies which are so frequent 
with a number of other fans. Moreover, it is further claimed 
that the velocity of the air as it is discharged from the 
Sirocco fan is greatly accelerated, so much so that it actually 
exceeds the peripheral speed of the blades by as much as 80 
percent. To both of these points, we can say at once, we 
devoted special attention. Eddies are conspicuous by their 
absence. The intake draught of the fan is wonderfully 
regular, practically not varying over the whole area of the 
intake. It is just as though a solid cylinder of air were being 
drawn bodily into the inlet, and the velocity of the air 
appears to be absolutely the same over the whole area. In 
connection with the speed of discharge our observed figures 
were actually that the velocity of the air was 77 per cent. in 
excess of the rate of rotation of the tips of the blades, which 
approaches very nearly to the 80 per cent. which the makers 
assure us is frequently obtained. In the fan with which we 
obtained our figures there was a bearing on the intake side 
which slightly blocked up the inflow of air, whereas the 
makers inform us that with the fan in which 80 per cent. 
greater velocity was obtained there was no outside bearing, 
which may well account for the small difference. 

Figs. 2 and 3 are reproductions from a photograph and 
drawing respectively, the one showing a 30in. fan in its 
casing with the inlet eye removed so as to show the rotary 
member, the other a sectional drawing of one of these fans. 
The latter is of interest in that it shows the method of 
fastening the fan blades and one of the types of bearing 
employed. The form of bearing employed is worthy of no- 
tice. This bearing is not shown in Fig. 2, but can be seen in 
the sectional view in Fig. 3. It iscentrally supported within 
a cylindrical bracket, which in its turn is held in position b 
an arrangement of tension rods. One of the uses to whic 
fans of this type are put is for exhausting the products of 
combustion, say, from boiler furnaces. Here, of course, a 
very high temperature may be encountered. We have seen a 
Sirocco fan working under these conditions, and we are 
assured by the makers that the form of bearing employed 
works excellently without any water jacket and with no 
special arrangements for oiling-—-in fact, that the fans 


have been designed by Mr. 
S. C. Davidson, the in- 
ventor of the fan. The con- 


— sequence is that the per- 


to a box into which also delivered a 24in. centrifugal 
blower fan by another maker. The 24in. fan was run 
at such a speed that the tips of the blades travelled 
at 4128 lineal feet per minute. The tips of the 
blades of the Sirocco fan travelled at 3874 lineal 
feet per minute. In spite of this fact, and in spite 
of the relative sizes of the fans, the Sirocco fan had no 
difficulty in not only overcoming the pressure produced by 
the blower fan, but actually blowing air right through it, 
As a fact, we were Toemnnst -and have no reason to doubt 
the truth of the statement, though we did not actually 
measure the volume of air coming through the blower fan— 
that the amount actually passed under these conditions js 
about 2200 cubic feet per minute. This fact, standing by 
itself, is of great importance, if for no other reason, at ail 
events on account of the space taken up by the machinery, 
Here we have a fan, with outside dimensions 29{in. by 22iin. 
by 33}in., actually overcoming and doing more work than a 
fan 41 }in. by 34}in. by 39in. On shipboard, especially, we can 
imagine that this would be of paramount importance. But, 
in addition to this, the Sirocco fan has an excellent 
efficiency, as we shall show later on. Moreover, there is a 
large saving in weight. The 24in. fan weighed 600 lb., whereas 
the Sirocco fan only weighed 200]b. This experiment recal!s 
a suction test which was one of the first made by Mr. David- 
son, and which we witnessed. Here there was a wooden 
chamber, 10ft. by 10ft. by 9ft., divided centrally by a par- 
tition with a central opening in it 4ft. by 4ft. A propeller 
blade fan of well known make, of 5ft. diameter, was fitted 
into the side of one of the chambers with its axis at right 
angles to the central opening. In a similar position in the 
other chamber was placed a 35in. Sirocco fan. In this case 
there was an cpen discharge all round the blades, the fan 
being of a type known as a “wall fan.” Both fans were 
arranged to draw from the chamber and discharge outside it, 
The Sirocco fan overhauled the other, and sucked through 
14,000 cubic feet per minute against the suction of the 5ft, 
propeller fan. 

So as to satisfy ourselves as to the power absorbed by one of 
these fans, and the efficiency at which it worked, the following 
experiment was carried out under our supervision :—A No. 4 
Sirocco fan with a rotary portion 20in. diameter, and with an 
upward delivery, was connected by belt to an electric motor. 
The amount of current delivered to the motor and its pres- 
sure were measured by means of instruments which were 
subsequently calibrated at the points where readings were 
taken by the chief engineer of the Belfast Electric supply 
station, who courteously compared the instruments used 
with his own standard instruments. For measuring the 
volume of air discharged, and its velocity, an anemometer, 
recently calibrated at Kew, and a water gauge were used. 
The mean was taken between these two readings and the 
result used in the calculations. The reason for doing this 
is that the results in each case so nearly approximated to 
one another—the divergence sometimes being on one side 
and sometimes on the other—and it was considered that it 
would be most fair totakeamean. The discharge of this fan 
was 16in. square, and above it was fixed a wooden box or cham- 


formance of any particular 

fan can be foretold with extreme accuracy. 
While in Belfast we had every facility given to us for test- 
ing these fans. 
| entirely to testing and experimenting with fans, and here we | 
| may remark that the Sirocco fan has reached its present | 


ber 24in. square and about a foot high, and made with two hori- 


| zontally sliding doors, so that the opening to the air could be 


| 


Several large rooms in the works are devoted | 


excellence almost entirely by reason of a long series of | 


careful experiments most carefully recorded, rather than by | 


observation. One can easily 
see, on looking over and 


varied from nothing up to 20in. by 20in. The box, therefore, 
formed a sort of expansion chamber. Leading into this cham- 
ber was a tube the other end of which was coupled to a highly 
sensitive inclined water gauge which could with ease be read 
to thirty-seconds of an inch, or in millimetres. The method 
of procedure was as follows :—First of all the belt was removed 


a sudden invention. It is the gradual growth of years of from the motor and fan, and the amount of power required to 


studying the carefully-kept 
records of tests, that the 
method of procedure has 
been to experiment in every 
direction promising good 
results. The researches 
have been continued to 
those points where advan- 
tage ceases to be obtained, 
and sometimes beyond. 
Thus it has come about 
that practically a hard-and- 
fast rule of size and form 
of manufacture could be 
laid down. Not till then 
were the jigs and templates 
made, but these are now 
constructed and used in 
every-day work. 

A most noticeable fact in 
connection with these fans 
is the immense amount of 
air which they are capable 
of delivering as compared 
with other fans. We are 
assured by the makers that 
they have tested the fans 
most exhaustively against 
every other make of fan 
on the market. We have 
had an opportunity of ex- 
amining the records of the 
tests made, and have our- 
selves witnessed tests made 
with those of several well- 
known makers, whose 
names for obvious reasons 
we do not mention. In 
each case fans as nearly as 
possible equal in diameter 
were run so as to giye an 
equal peripheral speed. In 
one instance the perform- 
ance of a Sirocco fan was 
compared with the best 
results reported to be obtained with a fan of well-known 
make. This fan was 23in. in diameter, and was run at 495 
revolutions per minute. This gave a circumferential velocity 
of 3077 lineal feet per minute, and the discharge was then 
3265 cubic feet per minute. The nearest sized Sirocco fan to 
this is 25in. in diameter, but by running it slowly, .c., at 470 
revolutions per minute, a circumferential velocity of 3055— 
rather less than for the other fan—was obtained. Under these | 


Fig. 2—30in. FAN IN CASING 


drive the motor at the necessary speed was noted. It was 
assumed in subsequent readings that this amount would 
remain constant. The belt was then put on again, and a 
series of readings taken withthe box over the discharge opened 
varying amounts, the speed being kept as nearly constant as 
possible. The number of studs in the regulator of the motor 


_ did not permit the speed to be kept absolutely constant, but 


it only varied from 773 to 790 revolutions per minute. 


conditions the Sirocco fan delivered 13,500 cubic feet of air | The volts and ampéres of the motor were taken, and the 
per minute—no less than 10,235 cubic feet in excess of the | velocity, volume, and pressure of the air discharged observed. 
figures reported of the other fan. In both instances there wasa | The height of the barometer and the temperature were also 
free intake and discharge. One of the experiments we wit- | noted. Then by comparing the actual figures obtained with 
nessed was that in which a 124in. Sirocco fan was connected | those theoretically possible, the efficiency of the fan was deter- 
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mined. In the following table the results of the readings 
taken are set out. In the first column are given the speeds of 
the fan, in the next the size of the discharge opening, in the 
next the static or permanent pressure maintained in the 
discharge chamber ; then are given the mean velocity of the 
air in feet per minute, and the mean volume discharged in 
cubic feet per minute. It was found that the motor required 
-846 electrical horse-power running by itself at 690 revolu- 
tions per minute. The columns of horse-powers in the table 
show first the total power taken by the motor in each case, 
and then the total less ‘846, the resulting power being taken 
as that absorbed by the fau, 


TABLE 1.—Test of No. 4 Sirocco Caused Fun (20in. Diameter). 


i | Mean 
Size of opeving. | ° | HP. -P. 
| ‘Square feet. lin inches| in feet charged, fan and| for fan 
lof water.| per min. |cu. ft. per) | only. 
| minute. 
776 0 0 2-62 | 1-77 
20x 4} = -59 | 139 5588 3,267 | 2-68 | 1-838 
786; 2x 6 = -88 | 5627 4,670 | 2-97 | 2-12 
790! 20x 8 =1-10) | 5619 6181 | 3-29 | 2-44 
786; 20 x 10 = 1-88 132 5667 7,820 3-85 | 8-0 
773) 2 x 12 = 1-66 | 147 | 5420 8,998 | 4-42 | 8-57 
734| 20x 14 = 1-94 lf 5187 10,062 | 5-08 4-23 
7s4| 20 x 16 = 2-22 if | 4922 | 10,926 | 558 | 4-78 
20 x 18 = 2-50 ro 4501 11,253 | 5-90 5-05 
20 x 20 = 2-77 0 | 4332 | 11,999 | 6-74 | 5-89 


reo 


Now as regards efficiency. As might be expected, this is 
highest when the discharge was freest—that is to say, in the 
last reading. The theoretical horse-power required to drive 


11,999 cubic feet of air per minute through an opening the 


be made either 6 square feet or 3 square feet. The results 
obtained are shown in the accompanying table :— 


TABLE JJ.—25in, Sirocco Propeller Fan. 


Square feet. cubic feet. 

750 4905 8x2=6 8256 4mm, 

750 4905 B8x1=8 7017 8 mm. 

24in. Fan by another Maker. 

Revs. | Periphery Water gauge. 
| . Square feet. | cubic feet. | 

790 4961 3x2=6 4674 2mm. 

790 | 4961 8x1=8 3852 3mm. 


It will be seen that whereas the Sirocco propeller fan dis- 
charged through a 6 square feet opening as much as 8256 
cubic feet per minute, and at the same time set up a pressure 
of 4mm. inside the chamber, the other fan only set up a 
pressure of 2 mm., and discharged 4674 cubic feet per minute. 
With an opening half the size the Sirocco fan gave a pressure 
of 8mm., and a discharge of 7017 cubic feet per minute, 
while the other fan only set up a pressure of 3 mm., and dis- 
charged 3852 cubic feet of air per minute. 


NEW TRAMWAYS FOR LONDON. 


ALTHOUGH the tramway proposals submitted by the London 
County Council in the present session of Parliament have not 
yet passed through both Houses, no time has been lost in 
the preparation of a scheme of extension for promotion in a 
Bill to be introduced in the next session. In a lengthy 
report by the Highways Committee it is pointed out that the 
new scheme provides for the construction of tramways of a 


I 


Section thro. ABI looking tr drection of 


Arrow. 


Fig. 3—-SECTIONS OF SIROCCO CENTRIFUGAL FAN 


size of the discharge of the fan—l6in. by 16in.—is 5°42. | 
The actual horse-power obtained in our readings was 5°89, | 
which gives an efficiency of 92 per cent. We are informed 
by the makers that they have in some cases obtained an 
efficiency of 96 per cent. The highest efficiency under 
pressure—-i.e., with the discharge opening partly closed—is 
obtained, we find, when the pressure set up is about seven- 
tenths of the maximum pressure that the fan is capable of 
producing. It will be observed that the maximum pressure 
produeed by this fan when all openings were closed was 2}in. 
of water. - In the fourth line of the table, with the pressure 
at 1fin., we find the highest efficiency under pressure. In 
this case the theoretical power to discharge 6181 cubic feet of 
air per minute against a water-gauge pressure of 1fin. is 1°73 | 
horse-power. The actual power taken, as will be seen, was | 
2°44 horse-power, and this gives an efficiency of 70°9 per 
cent. 

The pressure produced in the chamber above the fan was, 
when the opening was closed, 24in. of water. The fan and 
belt were then absorbing 1°77 horse-power, the work being 
done being simply the keeping up of the pressure in the 
chamber. In this connection we noticed a peculiar feature 
in the Sirocco fan, when provided with a special baffle plate 
not usually supplied save when high pressures are required. 
The feature we refer to was that though the fan keeps up a | 
pressure on its discharge side, no air blows back through the | 
fan blades. It would seem that the air is simply deflected | 
back on to the blades in such a manner that it is used over | 
and over again. In any case there is no back flow. Another | 
point in connection with this fan is the fact that there is | 
practically no end thrust with it. We had an opportunity of | 
experimenting with a fan direct driven by a small motor. | 
There was a slight end play, and it was evident that the fan 
and the dynamo armature were quite free, and that there was 
practically no thrust whatever. 

Messrs. Davidsons also manufacture a propeller fan, the 
rotary member of which reminds one forcibly of a steamship 
propeller, the blades being much of the same shape. We saw 
a test made with one of these fans beside a similar fan made 
by another maker, whose name is very well known. The 
Sirocco propeller fan was 25in. in diameter, and the other 
maker's 24in., but the Sirocco was run at 750 revolutions, 
giving a peripheral speed of 4905ft. per minute, and the other 
fan at 790 revolutions, giving a peripheral speed of 4961ft. 
per minute. The test in each case was to run the fan 


discharging into a chamber with an opening in it, which could 


total length of about twelve miles on the north side of 
the Thames, and of about sixteen miles of line on the south 
side of the river. It is estimated that the cost of constructing 
the former tram lines, the paving of the tramway tracks, the 
provision of cars and carsheds, and other works in connection 
with the tramways, will amount to £435,200, and the street 
widenings necessary for the lines, with one exception, to 
£185,400. The expenditure on the proposed new tramways 
on the south of the 'hames is calculated at £589,600, and of 
the street widenings at £722,100. As far as the widening of 
streets for the purpose of tramway construction is concerned, 
it is proposed to meet the outlay by contributing £304,686 from 
the county improvement fund, and to ask the road authori- 
ties interested in the schemes to provide a total of £301,407 
towards the expenditure. The remainder of the cost of the 
street widenings, amounting to £301,400, is to be charged to 
the tramways account as part of the first cost of the tram- 
ways, whilst the whole of the expenditure on the construc- 
tion of the tramways will be charged to the same account. 
The new tramways, which will be connected with those 
leased to the North Metropolitan Tramways Company, will 
be constructed for horse traction unless effect has previously 
been given to the provisions in the company’s lease relating 
to the conversion of the existing tramways to electric trac- 
tion. The estimates provide, however, for the use on the 
new lines of rails of sufficient weight to permit of their 
being employed for electric traction when that system has 
been adopted on the leased tramways. With regard to the 
new lines, which will be intimately connected with the exist- 
ing London County Council tramways, or which could be 
worked by the Council independently of any other system, 
it is proposed to construct these for operation according 
2 oa electrical system to be approved by the Board of 
rade. 

The projected lines on the north of the Thames are as 
follows :—(1) Seven Sisters-road vid Amhurst Park to Upper 
Clapton-road ; (2) Chelsea Bridge vid Grosvenor-road to a 
point near Lambeth Bridge ; (3) Hampstead-road to Oxford- 
street; (4) Edgware-road to the county boundary at 
Cricklewood; (5) Harlesden vid Shepherd’s Bush-road to 
Putney Bridge ; (6) Uxbridge-road to Shepherd’s Bush-road. 
On the south of the Thames the proposed tramways are :— 
(7) Clapham Common to West-hill vid Kingston-lane to the 
county boundary ; (8) Deptford to Woolwich Common-road ; 
(9) New Cross-road to Eltham; and (10) Streatham High- 
street to the county boundary at Norbury. From the point 


of view of length, the most important lines are, first, that 
which is proposed to be constructed from a position near the 
Marble Arch along Edgware-road to Cricklewood, a distance 
of three miles six furlongs, and situated partly within and 
partly outside the county boundary along the Edgware-road. 
The second, which will be laid between Harlesden and 
Putney Bridge, will have a length of 5 miles 2 chains; the 
third, from Clapham Common to Kingston, 5 miles 3 fur- 
longs; the fourth, from Deptford to Woolwich, 54 miles; 
and the fifth, from New Cross-road to Eltham, 4} miles in 
length. It should be stated that some of the proposed tram- 
ways have in previous years received the sanction of the County 
Council, but they have not been proceeded with for certain 
reasons. These are partly to be found in the opposition of the 
road authorities and partly in the refusal of the local authori- 
ties to contribute towards the cost of widening streets through 
which tramways are proposed to be laid. The contention of 
the County Council is that some street improvements are 
necessary in order to meet the needs, partly of the general 
through traffic, and partly of the tramway traffic, and that 
in these cases the advantage to be enjoyed by the general 
traffic is such as to justify a contribution from the local 
authority towards the cost of the street widenings. The 
local authorities concerned in these are now being asked to 
contribute one-third of the net cost of the widenings, and the 
construction of some of the yung: © will depend upon the 
receipt of favourable replies from the authorities. In con- 
nection with the London County Council’s tramway scheme, 
it may be mentioned that the Middlesex County Council 
has given notice of intention to apply to the Light Rail- 
ways Commissioners for powers to construct light railways 
from the Middlesex and London county boundary, vid 
Archway-road, to the terminus of the tramways at the 
junction of Highgate-hill and Holloway-road, and from the 
boundary at Cricklewood to join the Harrow-road and Pad- 
dington tramways in Harrow-road, vid Edgware-road, High- 
road, Maida Vale, and Elgin-avenue. The London County 
Council intend to oppose these applications, on the ground 
that the first scheme is already covered by the Tramways and 
Street Widenings Bill of the present session, and because the 
second project is included in the Bill to be promoted in the 
next session of Parliament. 


THE OKES-SERVE WATER-TUBE BOILER. 


In our issue of January 27th, 1899, we gave a description 
of the Okes-Serve boiler, having previously on February 12th, 
1897, described the Okes boiler at some length, this being 
before Mr. Okes had made arrangements with Monsieur Serve 
and embodied the Serve tube in his boiler. Mr. Okes 
recently requested us to be present at a trial of a model of 
the latest form of his boiler at the works of Hayward 
Tyler and Co., who had made the model. It appears 
that he has found it difficult to get it believed that he can 


Fig. 1 


reverse the direction of circulation in the tubes, by which he 
claims that the tubes are cleansed and any deposit in them 
removed. The model employed for the test was fitted with 
several tubes made of copper, and arrangements were made 
by which a glass tube could be substituted for one of the out- 
side copper tubes. The accompanying diagrams will serve to 
make clear the following statement. They show diagrammati- 
cally the connections of the boiler, one of the leading 
features of which is that the down pipe from the drum is 


Fig. 2 


taken to the bottom of a chamber divided down its middle by 
a diaphragm. One side of this chamber has connection with 
the other side, and hence with the up pipe, only through the 
inner and outer tubes, this, in fact, being the only path for 
water to circulate. It will be observed that the blow-off valve 
is a double valve, which when it opens the passage to the 
blow-off pipe closes the bottom of the down pipe. Fig. 1 
shows the arrangement when in ordinary working, i.e., with 
the blow-off closed. The circulation of the water is then in 
the direction shown by the arrows, that is to say, from the 
drum down the down pipe, through the valve, into one side of 
the closed chamber, through the smaller into the larger tubes, 
and thence into the other side of the chamber back to the 
drum. Now if the blow-off valve be opened, and consequently 
the down pipe closed, the circulation is entirely reversed, and 
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is exactly as shown in Fig. 2; the down pipe being closed the 
water can only come into the tubes from the up pipe and in 
the direction shown by the arrows. It is this which Mr. 
Okes claims will keep the tubes quite clean by removing 
deposit. Moreover, he further claims that all the water is 
blown out from the tubes if the whole of the water is 
blown out from the drum, thus avoiding the necessity of 
closing the pipe ends with plugs and saving an immense 
amount of time as compared with other similar types of boiler. 

At the trial of the model which we witnessed, first of all 
a glass tube was used for one of the outside tubes, so that the 
direction of circulation might be observed. There was no 
doubt that the circulation when the blow-off valve was closed 
was in one direction, and in the other when it was opened, in 
fact the circulation in the two cases was exactly as in Figs. 1 
and 2. For fear of breaking the glass only 4 lb. of steam were 
used for this experiment. Afterwards, however, the glass pipe 
was removed and replaced by a tube of copper. The steam 
pressure was then raised to 30lb. by means of gas burners, 
the model being self-contained. The blow-off valve was then 
opened and the boiler emptied itself immediately in a few 
seconds. In the end of one of the tubes was a small drain 
cock, and it was found that but a small quantity of water 
remained to be drawn off. It appeared to be less in quantity 
than would be represented by the space at the bottom of the 
outer tube not filled by the inner tube, and it would thus seem 
that a certain quantity was taken over with the steam. It 
must be remembered that in the model the steam pressure 
was only 301b.; what amount of water would remain with the 
ptessures commonly used in water-tube boilers, and whether 
the action of reversing the direction of circulation will have 
the effects claimed by the inventor, experiment on a large 
scale alone can show. 


AIR-COMPRESSING ENGINES. 


WE illustrate this week on page 646 one of two powerful sets 
of air-compressing machinery supplied to the Dominion Coal 
Company of Canada. These engines have, we have excellent 
reason for saying, given great satisfaction. Messrs. Walker 
Brothers have long enjoyed a well-earned reputation for the 
good design and admirable finish of all their machinery. 

The engines we illustrate are of the compound two- 
stage type, having steam cylinders 3lin. and 57in. dia- 
meters, air cylinders 32in. and 5lin. diameters by 5ft. 
stroke. The steam cylinders, fitted with Corliss valve gear, 
having separate excentrics for the steam and the exhaust 
valves. The engines are controlled by means of a powerful 
governor of the Porter type, and, in addition, by an air 
regulator designed by the makers, by which, when the air 
pressure rises above the required pressure, the steam is cut 
off earlier in the stroke by the trip gear. Both of these 
governing a ements act independently of each other. 
The fly-wheel weighs about 27 tons. The steam pressure is 
110 lb. per square inch, and the required air pressure 80 lb. 
per square inch. The air is cooled on its transit from the 
low-pressure to the high-pressure cylinders by passing 
through an air cooler constructed of mild steel plates fur- 
nished with an ample cooling surface of brass tubes through 
which the water circulates. 

The firm has long been known for the excellence of 
machinery constructed at the Pagefield Works for ventilating 
mines. At the present time, when competition is so keen, it 
is pleasant to find that English engineers are fully alive to 
the situation, and maintaining their reputation. We have 
before us a copy of a letter written by Mr. D. A. Robertson, 
the manager of the Metropolitan Colliery, Sydney, in which 
the following passages occur. Speaking of a compound 
Walker fan engine and fan, he says :—‘ The total indicated 
horse-power I make 290, which, with 292,000 cubic feet per 
minute and 4}in. w.g., shows a useful effect of over 71 per 
cent. This seems almost too good; but the air measure- 
ments and w.g. were carefully taken with no desire to show 
more than actual results, and it must be borne in mind that 
great attention has been paid to the condition of the air- 
ways, and the distribution of the air underground. The air- 
ways are large and exceptionally numerous, and splitting is 
resorted to for all it is worth. The ventilation recorded is 
that obtained every day. The fan has given the utmost 
satisfaction from the first, and has not cost a penny in 
repairs. The engines, after renewing the original fan- 
bearing with phosphor bronze, have also done good work, 
with almost no outlay for repairs, and the compound engine 
often works ten to twelve months at sixty-five revolutions— 
or 130 fan—and, say, forty at nights, without stopping for 
three minutes, not even to fill the crank-pin lubricator.” 
This plant was put up ten years ago. The letter from which 
we quote was written on the 17th of last April. 


ELECTRIC POWER SUPPLY ON THE TYNE. 


AN interesting event took place on Tuesday last, when the 
first works to be started in this country for the supply of 
electricity purely for power purposes was opened by Lord 
Kelvin at Walker-on-Tyne. The scheme owes its origin to 
the initiative of the Newcastle Electric Supply Company, 
working in conjunction with the Walker and Wallsend Union 
Gas Company, and bids fair to be a considerable success. At 
any rate, a number of customers have already been furnished 
with a supply, and on the occasion of the opening of the 
works an opportunity was given to the visitors to inspect some 
of the yards at present receiving supplies. One can readily 
understand that the Tyne district affords an excellent 
field for the consumption of electrical energy supplied 
from a large central station at low cost. The shipyards 
on the Tyne were declared by Sir Andrew Noble, in a speech 
which he made at a luncheon which followed the inspections, 
to be underpowered. Some of these had already been afforded 
asupply. Others will no doubt follow. The voltage used is 
from 5000 to 5500. The main engines are of the marine type, 
one made by the Wallsend Slipway and Engineering Com- 

any, and the other two by Wigham, Richardson, and Co. 

e generators are of the three-phase type, and have been 
made by the British Thomson-Houston Co. The boilers are 
of the Babcock and Wilcox type. The whole plant appears 
to have been carefully thought out, and has, we under- 
stand, given every satisfaction since the supply was started. 


From the days of the old Pheuicians, mining on a 
small scale has been carried on in the Spanish province of Biscay. 
It is only, however, within the last twenty-five years that the 
mines have been worked as thoroughly and energetically as they 


now are, 


WILLIAM DARLING. 


Tr is with regret that we have to announce the death of 
Mr. William Darling, one of the founders of the firm 
of machine-tool makers, Darling and Sellers, Limited, 
Keighley. Mr. Darling was born in March, 1828. After 
battling courageously with failing health during the greater 
portion of last year, and suffering the amputation of a leg 
in October, he passed away somewhat suddenly from heart 
seizure on Saturday, the 8th inst. The deceased gentleman 
as a boy served under his father on a small trading vessel 
plying along the east coast, and many were the stirring 
stories he could tell of those days. The sea, however, 
was not destined to hold him long, for, in 1844, at the age 
of sixteen, he commenced his apprenticeship to the engi- 
neering trade in the works of Messrs. Maclea and Marsh, 
of Leeds. 

In 1850, having completed his indentures, Mr. Darling 
removed to Keighley, and soon commenced business there 
with two other Leeds men, Messrs. Townend and Brown. 
In 1851 Mr. Townend died; and Mr. Robert Sellers having 
entered the firm in the meantime, its style was altered to 
Darling and Sellers—a name which it has now borne for 
close on half a century—on the retirement of Mr. Brown, 
in 1854. The object which Mr. Darling and his partner 
set before themselves at the outset, and from which they 
have never swerved, was that of building up a reputation 
for thoroughly sound workmanship in everything they 
made; and the goodly number of hard-worked, but still 
accurate and effective tools bearing their name, to be seen 
scattered through the workshops of the North, bears testi- 
mony to the measure of their success. 

Mr. Darling, whose utter freedom from prejudice impressed 
all who knew him, took the keenest interest in every 
modern development of the industry whose early history 
he knew so well; and only a few weeks ago he was taken 
down to the works in order to see some of the latest pro- 
ductions of the firm—evolutions from the tools which he and 
his partner had planned. Dowered with an exceptionally 
fine presence, he possessed, what is far more rare, the happy 
art of making lifelong friends wherever he went ; and, with- 
out being a public man in the ordinary sense of the term, 
always displayed a sane and dispassionate interest in the 
movement of events. A Freemason of long standing, a 
Churchman, and an enthusiastic admirer of the beauties 
of the “ broad-acred”’ shire, he was an embodiment of one 
of the most worthy types of Englishmen produced by the 
century which has just closed. é 

Mr. Darling leaves a widow, one daughter, and two sons 
to mourn his loss; the sons, in association with those of 
his surviving partner, Mr. Sellers, forming the directorate 
of the existing firm. 


THE SIBERIAN RAILWAY. 


TEN years have elapsed since there was issued at Vladivos- 
tock, on June 1st—new style—the important Imperial Decree 
which sanctioned the construction of that great line of rail- 
way destined to bring Western Europe into direct com- 
munication with Siberia and the Far East. In the same year, 
1891, the course of the projected railway was marked out 
from either end, and in 1892 the authorities were able to draw 
up a general plan of the future highway of the world. Accord- 
ing to that plan the immense railroad track was to be divided 
into three sections—the Western Siberian Railway, extend- 
ing from Cheliabinsk to the River Ob, a distance of 920 miles ; 
the Central Siberian Railway, from the Ob to Irkutsk, 11694 
miles; and the end section between Vladivostock and Grass- 
kaya. Tothese must be added the later sections between 
Grasskaya and Khabarovsk, 2314 miles, and that between 
Stretensk and Myssovaya, 673 miles. With this last line a 
junction is to be made by the Baikal Ring Railway, 195 miles, 
and by the line between Khabarovsk and Stretensk, nearly 
1330 miles. At that time the committee of the Siberian Rail- 
way was formed under the Presidency of the Czar now on the 
Russian throne. The committee had not only to carry out 
the construction of the projected railway, but it was charged 
with looking after every form of enterprise connected with 
that work, and more especially was attention to be paid to 
the colonisation of Siberia and to the development of its 
various industries on sound lines and according to the best 
and most approved methods. To this end the course of the 
line was taken through the most fruitful and most thickly 
populated regions of Siberia. 

A striking feature in the construction of the Siberian Rail- 
way was, from the very first stages, the feverish anxiety 
displayed by Russia to be able to enjoy direct railway com- 
munication across Russian territory as far as the shores of 
the Pacific Ocean. Thus, so soon as October 13th, 1896, 
continuous traffic was possible on the Western Siberian 
Railway; on January 13th, 1898, the Central Siberian Rail- 
way was thrown open to traffic as far as Krassnoyarsk, and 
this section was in full working order throughout its entire 
length to Irkutsk one year later; on June 13th, 1900, the 
Trans-Baikal Railway, and also the branch line from Irkutsk 
to Lake Baikal, were thrown open to traffic. The number 
of workmen at work at the same time in building the railway 
throughout its length of 3742 miles was 70,000. 104,839 
tons of cement were used in bridges and general con- 
struction, and nine million sleepers and baulks of wood 
were used in laying rails and in building houses and station 
buildings, and this quantity of timber represents the cutting 
down of 100,000 acres of forest. More than 800,000 cubic 
fathoms of sand were used as ballast. The total length of 
the various bridges amounts to rather more than 30 miles, 
of which six miles of bridge are of iron, and the water 
conduits are nearly 200 miles in length. 

From its first year’s working the Siberian Railway has 
exceeded the expectations formed of its general utility, for 
the passenger and goods traffic have risen every year on an 
average 50 per cent., and the goods traffic shows ever- 
increasing signs of development. By the beginning of 1901 
the Siberian Railway had carried 44 million passengers and 
2,751,613 tons of freight. With a view to facilitating and 
developing the exportation abroad of the raw productions of 
Siberia, the Committee of the Siberian Railway undertook 
the construction of the Perm and Kotlas Railway, so that a 
great bulk of the Siberian freight might find an outlet on the 
White Sea. It was only natural that the colonisation of 
Siberia should advance rapidly as the railway was constructed, 
and in 1899 the colonists numbered 285,000; the total 
number of settlers from European Russia since 1893 amounts 
now to upwards of 1,200,000 persons of both sexes. In pro- 
portion as the movement of colonisation increased, so did 
the authorities take steps to organise and direct it, and 


churches were built all along the line to supply the spiritua| 
needs of the settlers. In addition to the colonisation of the 
vast expanse of country lying between the shores of the 
Pacific Ocean and the Urals, the industrial development of 
that region was not lost sight of by the Russian Government 
Thus, rich coalfields were discovered in varjous parts of 
Siberia, and beds of iron ore in Trans-Baikalia, and copper 
mines in the region of the Steppes were brought to light 
while the extent of the Siberian goldfields has been arrived at 
approximately. 

Everything in Siberia is only in the first stages of develop. 
ment, and it now remains for the Siberian Railway to assist 
this period of early growth, and thereby enable the inex. 
haustible riches of the country to be turned to the best 
account. It must remain an open question for some time 
whether the Siberian Railway will eventually become one of 
the great trading highways of the world, and thereby enter 
into competition with the sea route to the Far East. At 
any rate, the journey from London to Vladivostock by rail 
now takes 244 days, instead of six weeks by sea and through 
the Suez Canal. But the construction of the Siberian Rail. 
way was faulty to a degree, and the greater portion of the 
line will have to be re-laid with heavier rails. The available 
rolling stock is far from being adequate for the demands 
made upon it, and the frequent breakdowns and accidents 
have earned a bad name for the railway locally. Only last 
week one of the express trains from Moscow arrived at Irkutsk 
seventy-two hours behind time. Nevertheless, the Siberian 
Railway has become of immense importance to Russia, both 
from a political and from an economic aspect, and there 
cannot be the slightest doubt that its importance in both 
respects will increase from year to year, although it is to ke 
assumed that the outside world did not anticipate, ten years 
ago, that by the beginning of the twentieth century Man- 
churia would have been ripe enough to drop into the out- 
stretched arms of the expectant and patient Russian bear, 
which would thus obtain an eastern terminus for the Trans- 
Siberian Railway at a point so far south of Vladivostock. 
Nor in those days was it thought that Chinese enterprise 
would construct an Eastern China Railway, which would be 
annexed by Russia at the proper moment as an important 
addition to the eastern section of the Siberian Railway. Ard 
yet these things have come to pass. 


LETTERS TO THE EDITOR. 
our 


ENGLISH AND AMERICAN LOCOMOTIVES. 


Sir,—I have read with pleasure Mr, Rous-Marten’s temperate 
article on the American and Midland goods engines. That article, 
however, is incomplete, It leaves so much to be imagined, that it 
is not possible, I think, to arrive at a definite conclusion in any way 
favourable to the American engines, 

As I understand the facts, Mr. Johnson asked American builders 
to supply locomotives with the same heating surface as he has found 
sufficient for hauling his trains. This the American builders did. 
The result is that the American locomotives burn 20 per cent. more 
fuel, use 50 per cent. more oil, and cost 60 per cent. more for repairs 
than the Johnson engines. Mr. Rous-Marten, by + yom would 
have us believe that if the American engines had 1750 square feet 
of heating surface instead of 1300 square feet or so, they would have 
compared favourably with the English engines. Now this is to me a 
non sequitur, In the recy! say it is clear that the bigger engines 
must have cost more than those actually delivered, so that the £400 
difference in price in favour of the United States would have dis- 
appeared. I can understand that the larger engine would use less 
coal than the smaller engine, but I cannot at all understand why 
1300 square feet or so of heating surface in an English engine should 
be so much better than 1300 square feet in an American engine, 
unless the proportions of the former are much better than those of 
the latter. In a word, why is a square foot of heating surface 
more economically efficient in an lish than in an American 
boiler? The question is one of very great interest, altogether apart 
from any rivalry between the two countries. Indeed, it seems to 
be a fact that Mr. Johnson gets more out of a square foot than 
any other engineer in the world. When we remember that the 
efficiency of the locomotive boiler is profoundly subservient to 
apparently minute differences in details of proportion, arrange- 
ment of tubes, &c., the importance of the question will be under- 


I am quite unable to follow Mr. Rous-Marten in his apparent 
argument that both the consumption of oil and the outlay on 
repairs could have been reduced by an increase in the heating 
surface. The amount of lubrication oy depends on the 
workmanship, and, above all, on what has been termed “the 
lineableness ” of the engine, and also on the quality of the materials. 
My experience of all American steam engines is that they have 
much softer cylinders than we use in this country. It would be 
interesting to know if re-boring cylinders has raised the cost of 
repairs on the Midland Railway. 
ain, Mr. Rous-Marten says that if the American pressure of 
180 Ib. had been used the engines would have been more economi- 
cal; perhaps so in the matter of coal, but certainly not in the 
matter of repairs, particularly tire-box repairs. ; 
Finally, the facts appear to be that an lish engine of a given 
size can do a given amount of work with the same consumption 
of fuel, oil, and outlay for repairs as a much larger American 


engine. There cannot be better testimony to the superiority of 
the English engine. We may also argue t an Eng ish engine 
either the 


with 1750 square feet of heating surface would exce 
American or the Midland engine. I have not insisted on Mr. 
Rous-Marten’s further statement that an American builder would 
provide an engine with 2500 square feet of heating surface to do 
what Mr. Johnson does with half as much. < 

Perhaps Mr. Rous-Marten will re-consider the whole question. I 
am sure that not a few of your readers, in common with myself, 
would be glad to see a further elucidation of the whole question 
from his pen. In one word, Why do the American cylinders want 
a boiler half as big again as will suffice for an Englishengine! Are 
we to believe that the stories which come here from the States, to 
the effect that only 50 per cent. of the indicated power of an 
American locomotive is accounted for by the tractometer, are true 
the remainder being wasted in friction Draw Bar. 
Crewe, June 17th. 


Si1r,—When American locomotive builders read Mr. Rous- 
Marten’s apology for the bad behaviour of the American Midland 
coal engine, they will be disposed to cry, ‘‘Save us from our 
friends.” Anything more damaging to the reputation of the 
United States engineers has yet to be written. It is, I think 
well that it should be so. give Mr. Rous-Marten credit for 
fo gga of heart. His facts and his arguments are all the more 
telling. 


The result of a six months’ regular working trial is, in brief, 
that the American engines required 20 to 25 per cent. more coal 
to do their work; they used 50 per cent. more oil, and their 
repairs were greater by 60 per cent. Mr. Rous-Marten says: ‘‘It 
may naturally be asked by the superficial thinker, ‘ Is it not a fair 
comparison to have both engines made as nearly as possible of iden- 


tical power, and then to try them together on identical work ?’I reply 


| 


21, 1901 


THE ENGINEER 


653 


itatingly, no it is not, unless it be clear that each class is the 
eo that pn fh used pot her for the same work in the land of 
its origin.” Now with all respect for Mr. Rous-Marten, I maintain 
that this is very far from being a question put by a superficial 
observer. Mr. Rous-Marten has missed the point at issue ; the 
comparison is not between two systems of hauling coal, but between 
machines of the same power made in two different countries. Mr, 
Rous-Marten might just as well defend the Midland American 
engines, on the ground that in the United States the haulage would 
be effected by electricity ; or again, he might as well say that if the 
Midland Railway Company could carry its coal in -ton trains 
instead of 500-ton trains the results would be different. The true 
comparison is between the results got from two similar machines, 
not a comparison of two different systems of carrying coals, It 
may be that it would be better to use more powerful engines, or it 
may not ; with that we have nothing to do. Twenty locomotives 
of a certain size are pitted against twenty other locomotives of the 
same size, the work being the same for both ; the results obtained 
are conclusive as to the merits and demerits of the two types. 

As no details of the American locomotives have been made 
public, it is impossible to do more than guess at the probable cause 
of the difference, I should put it down to bad workmanship, 
which enormously augments the friction of the engine. Most 
likely the erection of the engines is faulty, axles are not at right 

Jes to the frames, and co on. Again, the crank pins are not 
truly cylindrical nor precisely parallel with the axles and with each 
other. The excessive cost of lubrication and — all point in 
this direction. It is worth notice—although I do not think the 
fact has been remarked on before—that all American engine 
builders pin their faith on lubrication. Oil is vei much cheaper in 
the United States than it is in this country. ere the efforts of 
inventors have been exerted in producing devices which will enable 
avery little oil to doa great deal of lubrication. In the United 
States the practice is to drown ae in oil, Circulating 
pumps, filters, and catchers are used, and the success or failure of 
machinery m5 sy on lubrication to an extravagant degree. The 
Allis engines for Glasgow have failed for weeks to carry their load, 
simply, weare told, because the lubricating were 
This is one reason why American engines in this country do 
not work well, Lubrication takes place according to English ideas, 
and the result is that cylinders are cut to pieces and bearings heat. 
No doubt oil will cover a multitude of sins of workmanship and 
design, and the American engineer makes good use of the fact. 
There is no earthly reason why the Midland American engines 
should use more oil than the English engines, save bad workman- 
ship, lack of finish, and faulty proportions. ; : 

Precisely the same truth applies to the question of repairs. 
About these it will be enough to point out that the mere cost of 
repairs does not by any means cover the whole of the loss. There 
is demurrage to be considered. While the engine isin the shop it is 
not earning money for its owners. 

Now let me say a few words as to Mr. Rous-Marten’s idea that 
we ought to take it for granted that an American manager would 
use engines with 1750 to 2500 square feet of surface to do the same 
work that Mr. Johnson’s engines do with 1200 to 1350 square feet 
of heating surface. I shall not be far out if I say that, roughly 
speaking, 30 square feet of heating surface represent a ton of loco- 
motive. Thus, an engine with 1300 square feet would weigh about 
43 tons, and one with 2500 square feet would weigh about 80 tons, 
the larger engine weighing a little less proportionately than the 
smaller, Will Mr. Rous-Marten tell me why 37 tons more locomo- 
tive should be needed in an American-built engine than in an 
English hes ara or taking it for granted that Mr. Rous-Marten has 
gone a little too far, let us compare the 1200 square feet English 
engine with the 1750 feet American engine. The respective 


weights would be = 40 tons, = 58 tons. In either case 


the American engine to do the same work requires to be 40 per 
cent. bigger than the English engine. Does Mr. Rous-Marten 
really mean this! Why should the large engine cost less for fuel, 
oil, and repairs than the small engine ! 

Lastly, as to the cost: as I have not access to the books of the 
builders it is impossible to speak with any certainty, but I believe 
I am correct in saying that the American engines were sold at a 
loss instead of a profit. I do not know the prices, but I shall be 
near the truth if I say that the Glasgow quotation was £2300 for 
each engine and tender, and the American price £1900. Does Mr. 
Rous-Marten wish bis readers to believe that the large American 
engines could be supplied at anything less than £2300! If not, then 
all the advantage supposed to be represented by the reduction of 
£400 in the price of each engine goes for nothing. 

Much more could be said about the whole business, but I dare 
not trespass further on your space, possibly other readers will 
have something to say. G. M. L. 

London, June 18th, 


Sir,—Mr. Charles Rous-Marten’s able article showing conclu- 
sively that the American locomotives are most extravagant in fuel 
and oil consumption will be welcomed greatly by the lay reader. 
It is, however, not at all convincing to the practical one, The 
enthusiastic nonsensical articles written by a few are less to be 
regretted than the publishing of — showing results that can- 
not be backed up with a clear and convincing explanation as to 
why the engines should be so extravagant in fuel and oil con- 
sumption. “it the American engines are fitted with cylinders 
that develop less power, the drivers working the English ones 
would be able to link up to an earlier cut-off, and so gain in 
economy. But this is not all ; it is usual for every railway in the 
world to experience a difference in fuel consumption between 
engines of one type and built by the same maker. Is this due to 
the difference in the quality of the material used, or what?) Why 
should engines having boilers and cylinders exactly the same in 
every respect vary as much as 50 per cent. in coal consump- 
tion! If any one can explain clearly why and wherefore an 
engine should absorb more steam and oil into its composition 
simply because it was made in America he will confer a favour to 
our cousins across the pond, and probably earn the gratitude of a 
very great number this side. Just imagine one engine using 
50 per cent. more oilthan another. There must be an explanation ; 
either the American engines have 50 per cent. more oil holes in 
their working parts, or insufficient salir surface has been 
allowed for ta if such is the case, why not publish it, and so pre- 
vent the lay reader from running away with the idea that it is due 
to some inherent defective design? Heavy cost in repairs is more 
than sufficient to condemn the engines, but one can understand 
that engines with light working parts should be so, and as such un- 
suited for the country. JOHN RIRKIE, 

Locomotive Engineer, 1.8, Railways. 

Dumbrecot, Glasgow, June 18th. 


BELL ROCK LIGHTHOUSE. 


Sirn,—The description of the interesting apparatus vies by 
Messrs. D, and C. Stevenson for erection at the Bell Roc Light- 
house, in your issue of the 7th inst., gives rise to several questions 
and opens a field for criticism. The reference to the design and 
construction of Robert Stevenson’s tower, and the inferred com- 
— between it and Smeaton’s monumental structure, are 
ikely to give the reader unacquainted with the details of the 
subject an erroneous impression. Undoubtedly, the system of 
Joggling and dovetailing now universally — in such struc- 
tures was the invention of Smeaton, and although certain minor 
improvements and alterations have been made since his time, the 
system remains substantially the same. Robert Stevenson 
employed at the Bell Rock an almost identical — of joggting 
to that which Smeaton used nearly sixty years before. is will 
be noticed by comparing the sectional p of the two towers 
given in Smeaton’s “ Bddystone Lighthouse” and Stevenson’s 


‘Bell Rock Lighthouse,” and which have been reproduced in 
nearly all the books dealing with the subject. 

Robert Stevenson very rightly profited by the experience of his 
mg ec and increased somewhat the dimensions of his tower ; 

ut, beyond this, introduced very few improvements in the tower 
itself over the Smeaton structure. 

It is interesting to note, in connection with the mention of 
Robert Stevenson’s lightning conductor, that he describes this in 
his monograph as a “ thunder rod.” 

The decision of the Northern Lights Commissioners to per- 
petuate the alternating character of the Bell Rock light in the 
new apparatus is a step which is open to serious criticism. The 
tendency of lighthouse authorities has been for many years to 
replace these old alternating or multi-coloured lights at important 
landfall stations by more powerful flashing white lights, and to 
restrict the use of the alternating lights, if used at all, to less im- 
portant harbour or estuary a 

The Paris Exhibition of last year contained two examples of 

this progressive policy, viz., the new L’ile Vierge apparatus, a 
single flashing white feu-eclair, which is to replace a red and white 
alternating light at an important station on the French coast, and 
the Planier electric installation, also a single flashing white light, 
which is to replace the old white and red electrical —_ 
which latter, by-the-bye, has a candle-power of 600,000. In face of 
this last fact the statement in your article that the new Bell Rock 
light of 112,000 candle-power is five times more powerful than the 
most powerful red light on the French coast needs qualification. 
: Again, the light on Round Island in the Scilly Isles, established 
in 1887, isa red flashing apparatus with a maximum candle-power 
of 135,500. This was the last important coastwise red flashing 
light established by the Trinity House. 

In fact, both the English and the French services have, at this 
date, abandoned the construction of flashi: 
especially multi-coloured, lights for important stations. The 
serious objection to a multi-coloured flas ing light is that with 
varying atmospheric conditions it is practically impossible to 
ensure the equal penetrating power of the variously coloured 
beams, For instance, an observer may be able to discern the white 
flashes of such a light when the red beams are quite obscured, and 
hence be seriously misled as to the character of the light he is 
taking as his guide. 

I had an pate. during the past winter of examining the 
new Bell Rock apparatus while under construction at the works of 
Messieurs Lepaute, at Paris, and was struck with the great com- 
plexity of the lens arrangement. Messrs. Stevenson have designed 
the lenses to a section embodying some modifications of the Fresnel 
system, but it is hardly correct to say that such lenses are not of the 

resnel type. There have been numerous modifications of the 
original Fresnel calculations of late years, but all based on the 
principles introduced by the great French optician. 

The cost of the lenses in question must have been very great, 
involving as they do much extra cutting and adjustment over the 
ordinary sections. It would be interesting to know what the optical 

apparatus is apparently to be carried upon a roller ie e 
instead of the now almost mercury float. e 
weight of the revolving parts would be at least three tons, and the 
saving in motive power to rotate this mass, if a mercury float had 
been ~~” would have been very considerable, 


June 1 LIGHTHOUSE. 


STRIKES IN NEW ZEALAND. 


Sirn,—We have just received from our New Zealand corre- 
spondent, Mr. F. G. Ewington, of Auckland, the following infor- 
mation upon the failure of compulsory arbitration legislation. Mr. 
a says:—‘* While his Honour Judge Backhouse, the 
Royal Commissioner — by New South Wales to inquire into 
the working of the New Zealand Compulsory Conciliation and 
Arbitration Act, is here, the Zvening Star has fallen into an error, 
inadvertently, no doubt, by alluding last Saturday to this as ‘a land 
without strikes.’ Of course, ype eae | knows we have only just 
had a bricklayers’ strike in Auckland. Everybody knows, too, 
that in October last all the newspapers reported on the 18th and 
19th a painters’ strike at Hastings, two gold miners’ strikes at 
Nelson, a coal-truckers’ strike at Greymouth, and a strike of 
ballast hands on the Grey-Hokitika Railway. Some time before 
that the workmen actually struck at the Parliamentary gag 
Wellington. So itis a mistake to say we have no strikes, e 
misstatement is frequently made in England. 

‘** But we have a state of industrial affairs in New Zealand worse 
than strikes. The country is in a state of turmoil. Thirteen cases 
are awaiting the Arbitration Court in Christchurch ; the Board of 
Conciliation in Auckland has got its hands full for three months 
ahead, and other parts of the colony are also seething with 
industrial disputes, The boot manufacturers’ dispute in Christ- 
church will affect the whole colony. 

‘The Trades and Labour Conference, moreover, passed a resolu- 
tion last month to the effect ‘That all Government “Er be 
i under the provisions of the Arbitration Act.’ ence in 
the Vew Zealand Herald of April 27th last, it might well be said 
‘The fact is, there is industrial veiled war and unrest from Auckland 
to the Bluff.’ 

“Mr. John one of the vice-presidents of 
ssociation, and a great ‘captain of industry,’ recently said, ‘Con- 
ciliation had, in fact, been a failure, and it would be betteralmost if 
it were swept off the Statute Book. It seemed to him to foment 
troubles, and to create a deal of expense to no purpose.’ On the 
top of that we have the Employers’ Association and the Trades and 
Labour Council in Canterbury trying to set up a voluntary 
Industrial Conciliation Board.. _ 

“That is what the Auckland employers agreed with the Knights 
of Labour and the 'I'rades and Labour Council to set up in 1891, 
and it is what will have to be done yet, because the present Act is 
doing much harm, and even some of the unions considert he present 
Conciliation Boards useless, and want to go straight past them 
to the Arbitration Court. Unionist preference is gross njustice.” 

re iberty an perty Defence League. 
une 


THE FRICTION OF THE SPINNING TOP. 


Sir,—In my letter which was published in Pag issue of 31st May, 
and kindly replied to in that of 7thinstant by Mr. Beard, I gave 
an illustration from a gyroscopic top instead of an ordinary 
spinning top, because the former is more easily handled and also 
because it enables the effect of friction to be more easily traced. 
With an ordinary top in such an an Seg the effect of friction 
is so slight that, if well placed upright on the pivot, a considerable 
amount of whirl may be given to the table, either with or against 
the direction of the spin of the top, without causing -_ apparent 
effect. If, however, such a top be placed exactly on the pivot in 
an inclined position, it can be seen that a whirl of the table in the 
same direction as the spin of the top, thus reducing the friction, 
tends toassist the top to rise; whereas an increase of friction 
caused by giving the whirl of the table in the opposite direction 
tends to make the top fall. The effect is the same asin the experi- 
ment with the gyroscope described in my last letter, but with the 
latter the action is more easily made a A true theory of 
friction must, in fact, be just as applicable to the pic top as 
to the ordinary spinning top ; and what I contend for is, not that 
Jellitt’s demonstration of the action of friction is incorrect, but 
that it is insufficient and subordinate to a centrifugal and lifting 
action exerted by the spinning 5 pete. of. the broad part of the 
top. That action of centrifugal force, as explained in my reply to 
Mr. Wilson, bears the test of any experiment that can be arranged, 
either with an ordinary spinning top or a gyroscope; but Mr 


Baird’s reply to my inquiry is virtually to the effect that he agrees 

with icy consttasiong thas Jellitt’s theory does not explain the 

motions of the gyroscope, and if we are right in that, I do not see 

how it can reasonably be regarded as a sufficient explanation of the 

= top. Wm. LEIGHTON JORDAN. 
une 


BRICK-MAKING MACHINES. 


S1r,—Will you allow me to point out to makers of brick-making 
machinery that the horizontal machines with tapered mouth- 
pieces sent out | many firms are most unsatisfactory! They turn 
out the bricks all right, but on drying these bend, and many break 
into two pieces. ere are something like ten machines lately 
imported into Natal, all with section of screw on the end of the shaft, 
pushing the clay through a — end, and all are practically 
worthless. Most of these are by one of the oldest firms in the 
trade. I used to have an old-fashioned vertical machine, 
and not only were the bricks straight and true when burnt, 
but we got hardly any bats. Now, with the machine I latel 
impor from a leading % ary firm, not only do thousands 
into two pieces on drying, ut the rest are hog-backed. This is 
the experience of all who have bought this class of machine. 
Nearly all who have bought them have thrown them out, and got 
colonial-made vertical machines. I think, Sir, that firms who 
make these machines are, to say the least, guilty of very gross 
carelessness. Being a practical engineer, I am experimenting with 
my machine at present, using different end pieces and moulds to 
try and overcome the fault caused by the twisting action of the 
screw on the clay; meanwhile I should be glad if you would kindly 
insert this warning in your columns. SaMve L. GREEN. 

Zwarthop, Natal, May 10th, 

[It would appear that the clay used by our co ent is not 
suitable for the icular of machine im . This is not 
the fault of the lish engineers, but of the colonial brick-makers, 
who do not quite understand their business.—EbD. THE E.] 


CROSS-CHANNEL PASSAGES. 


Sir,—Though much interested by Mr. Merryweather’s remarks 
concerning the superiority of the Chatham Company’s cross-Channel 
boats, I cannot endorse his claim to championship for them. This 
honour, I submit, is held by the Newhaven-Dieppe steamers—the 
Arundel, for instance, one of the five 21-knot ts performing 
the service, recently crossed from port to ow in 2 hours 58 minutes 
or well over that speed, whereas the Calais is only a 19}-knot 
boat. But it is very satisfactory to note that the Arundel was also 
built by Messrs. Denny, of Dumbarton, and certainly does credit 
to her builders. She is a twin-screw steamer, of 6000 indicated 
horse-power, has three decks, carries two masts and two funnels, 
giving a most finished ap nee, while internally she is most 
comfortably fitted ; and, what is perhaps most interesting to cross- 
Channel passengers, is a very steady boat and is conspicuously free 
from the vibration usually so marked on high-speed vessels of her 


class, 
June 17th. GRANDE VITESSE. 


MOUNTING GUNS. 


Sir,— With reference to the paragraph which appears in ‘‘ Dock- 
tp Notes,” page 599 of your issue of the 7th inst., regarding a 
in. gun at Southsea Castle, it states ‘‘ that in the Navy this is a 
casual operation done as an odd-time drill.” ‘‘The ‘ military’ are 
apt to regard such work with more reverence.” Why? Put the 
naval man in the place of the military and I am inclined to think 
things would be reversed as well. Compare the appliances that 
each branch has for this purpose. The naval man = his crane 
or derrick always handy either on board ship or alongside a dock. 
Not so the military man, if he wants a derrick he has to rig it, 
and, as you know, it cannot be put up anywhere. If the weight 
is heavy he may want sheers, and if he cannot rig them he must 
drag his gun along. hichever way he does it, it will not be very 

= and the comparison is hardly fair to the ‘‘ military.” 

Ita. SERGEANT, R.G.A. 


THE SOLIGNAC BOILER. 


Sir,—Referring to your account of the Solignac boiler and to 
the theory of its construction and action, on page 443 of THE 
ENGINEER, 3rd May, may I be permitted to mention that a steam 
generator involving the same principle of action was described in 
the <r e of patent No. 5505, of 1897, of Mr. Percy Holt and 
myself, In this generator the water is admitted to steam generat- 
ing tubes by tubes which may themselves contain water or mixed 
water and steam, the entrance of the water to the latter tubes 
being restricted according to their distance from the greatest heat, 
and so that the action would be the formation of rushing steamy 
water, fully evaporated in the latter part of the tubes, 

Outer Temple, June 9th. W. Worsy BEAUMONT. 


LIVERPOOL HEAVY MOTOR TRIALS. 


Sir,—There is an obvious mistake in the report of the fuel con- 
sumption of the smaller Thornycroft wagon on the first day, viz., 
Tuesday, June 4th. The report of the judges cannot, of course, be 
issued for some little time, but I may say that the cause of the 
mistake in question has already been , and such a mistake, of 
course, would never be likely to appear in the official publication. 
The judges must not be held responsible for the correctness of the 
figures which have been already published eg 

H. 8. HELE SHaw. 

une 


INSTITUTION OF NAVAL ARCHITECTS. 

A SUMMER meeting of the Institution of Naval Architects will 
be held at Glasgow on the 25th, 26th, and 27th inst., the Right 
Hon. the Earl of pig re presiding. The members will assemble 
on the mornings of the three days in the a Galleries, 
where the papers mentioned below will be - The afternoons 
will be devoted to various excursions and entertainments. On 
Tuesday evening a conversazione will be held at the invitation of 
the Lord Provost and Corporation in the Municipal Buildings ; on 
Wednesday evening the Institution dinner will be given ; and on 
Thursday evening Principal Story and the Senate will receive 
members and guests at the University. For Friday arrangements 
have been peek > for a trip on the Firth of Clyde. 

The papers to be read are as follows :— 

“Mercantile Auxiliaries,” by the Right Hon. Lord Brassey, 
K.C.B., D.C.L., Past-president. 

“The Conversion and Re-armament of Ships on the Effective 
List,” by the Right Hon. Lord Brassey, K.C.B., D.C.L., Past- 
president. 

‘On the Limit of Economical Speed of Ships,” by Mr. E. T. 
D urt, Member. 

‘*On Freeboard,” by Mr. Archibald Denny, Member of Council. 
the Transverse Strength of Ships,” by Mr. J. Bruhn, B.&c., 

ember. 

“A Contribution to the Solution of the Vibration Problem,” by 
Mr. J. H. Macalpine, Member. 

‘* On Standardisation of Ships’ Calculations,” by Professor J. H. 
Biles, Member of Council. 

“On Screw Propellers.” Abstracts of two papers by M. 
Drzewiecki. 

‘* Adoption of a Rational System of Units in Questions of Naval 
Construction,” by M. A. Hauser, chief engineer in the French 
Navy (retired). 


! . . ; } ; ;.}3} oo 
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THE INDIANA, ILLINOIS, AND IOWA RAIL- 
ROAD, U.S.A. 


Tue Indiana, Illinois, and Iowa Railroad runs from St. 
Joseph, Michigan, to a junction with the Chicago, Burlington, 
and Quincy Railroad, near Ladd, Illinois, a distance of 2334 
miles. Leaving St. Joseph, the line follows up the left bank 
of the St. Joseph River for 14 miles, skirting the bluffs; 
thence the ascent is made, with a gradient of 1 in 175, into 
the high ground, and thence through a farming and fruit- 
raising country to South Bend. The country between St. 
Joseph and South Bend is rolling, but the character of the 
work is not heavy, averaging about 12,000 cubic yards per 
mile, with light gradients. Leaving South Bend, the line 
passes over a few miles of almost level marshy ground, and 
then through a slightly rolling agricultural country. It 
crosses over the C.R.I. and P. Railroad, one mile west of 
Marquette, with a through plate-girder bridge of 58ft. span, 
which gives room for four tracks, and leaves 224ft. clear head- 
way above top of rail. 

The preliminary surveys for this railway soon developed 
the fact that it was impossible to get down to the Vermillion 
River from Streator with a gradient of 1 in 200, so the only 
thing to do was to seek a narrow place and span it, which 
was done. 

The standard maximum curve employed is one having a 
radius of 1910ft. This is for all main track outside of yard 
limits; but for special reasons it has been exceeded in two 
instances. These have curves of 1736ft. and 1432ft. radius 
respectively. Between South Bend 
and Streator thereare fifty-one curves, 
having an aggregate curvature of 906°7 
degrees, and an aggregate length of 
11°55 miles, or.7°6 per cent. of the 
whole line. In the original construc- — 
tion of the road there was used be- Pes ge 
tween Streator and Budd about 2 miles ix 
of gradient, 1 in 151, and 1 mile of 
1 in 160; and between Budd and 
Dwight some short pieces of 1 in 176. 
With these exceptions all the grades 
between Streator and South Bend are 
less than the present maximum of 1 
in 200. 
The most important bridges on the 
line are those over the Kankakee 
River at Kankakee, over the Vermil- 
lion River at Streator, and the Illinois 
River bridge. The Kankakee bridge 
consists of three wooden Howe truss wpe 
deck spans of 138ft. each, on piers oe 
and abutments of Kankakee stone. _ 
The Vermillion River bridge, shown 
herewith, is a steel viaduct, 548ft. long 
and 71ft. above the river bed. The 
viaduct is a deck girder structure, 
supported by five steel towers of 30ft. 
span and two single trestle frames, all 
connected by six 58ft. and one 50ft. 
girder spans. The substructure con- 
sists of one abutment, three piers, 
and fourteen pedestals, and is built of 
Portland cement concrete. The cost 
of both substructure and superstruc- 
ture was £7831. The Illinois River 
bridge consists of one 260ft. draw span 
and two 120ft. riveted steel spans. 
The substructures consist of first-class 
masonry piers, built partly of Cleve- 
land sandstone and partly of Anamosa 
limestone. The piers rest on concrete 
foundations, which extend below the 
bed of the river, and are supported 
by piles driven to a firm foundation. 
The structure cost £20,286. 

Between Streator and South Bend 
there are 155 pile bridges or trestles, 
the longest being 1694ft. and the 
shortest 8ft., and having a total length 
of 11,515ft., which is an average of 
76ft. per mile. On the extension west 
of Streator the bridging is heavy, 
there being forty-four bridges, rang- 
ing from 16ft. to 5186ft. in length, 
and having an aggregate length of 
10,367ft., which is an average of 240ft. 
per mile, and costing on an average 
9°93 dols. per lineal foot. The highest 
trestle is the one at the west end of 
the Vermillion River viaduct. It is 
848ft. long, and from 20ft. to 50ft. 
high, is of yellow pine frame bents 
supported by piles, and cost 11-71 dols. 
per lineal foot. The low bridges, 
ranging from 5dft. to 15ft. in height, 
cost on an average 7°10 dols. per lineal 
foot. For culverts were used cast iron pipe of the weight 
and thickness knownas standard gas pipe; the sizes principally 
used are 18in., 24in., 36in., and 48in. inside diameter, in 12ft. 
lengths. 

The permanent way consists of 75 Ib. steel rails, American 
Society of Civil Engineers’ standard section, laid with broken 
joints, with seventeen sleepers per 30ft. rail—2992 per mile. 
The 24in. angle fish-plates are held on by four fin. bolts, 


reflected, with more or less accuracy, the weakness as well as 
the strength of industrial democracy; but, after all, it could 
confidently be asserted that a good fight had been made for 
labour. By its support of trade and public movements the 
Amalgamated Society of Engineers had materially contributed 
towards that equality of opportunity which was the aim of 
all social and industrial reform, and by the expenditure of 
vast sums of money in sick, unemployed, and other benefits, 
it had spread over the broad back of the many the burdens 
which might otherwise have fallen with crushing effect upon 
the shoulders of the few. They closed the fifty years with, 
he believed, the goodwill and respect of most right-thinking 
people, and the new era began, he was convinced, with a 
growing sense of responsibility on their part over their 88,000 
members, and greater financial resources than ever before. 
Coming to the consideration of the affairs of the Society 
during its fiftieth year, it was found that the membership 
had increased from 84,957 to 87,672, a net increase of 2715, 
this being the largest increase for some years. The income 
for the twelve months was £333,555, being £9000 more than 
that of 1899. As to expenditure, the disbursements amounted 
to £234,194, also an increase of £9000. Donation or 
unemployed benefit cost £43,891 as compared with £46,797 
the previous year, but sick benefit had risen from £46,464 to 
£19,133. Superannuation absorbed £83,806, as against 
£79,252; accidents £2206, as compared with £1407, and 
£1383 had been spent in relieving cases of distress arising 
from the South African War. Payments to the Federation 
of Trades absorbed £7240, as against £2076. Deducting the 


BRIDGE CVER THE VERMILLION RIVER 


expenditure from the income, the saving for the year was 
£99,361, which, added to the balance from 1899, made a total 


| balance at the end of December last of £406,529, probably the 
| largest sum ever held up to that time by any trade union, 


and larger than any previous year-end balance of their own 
Society by the amount saved during 1900, inasmuch as the 
balance of 1899 was a record one. Deducting £127,143, 


| which was the sum that stood to the credit of the super- 


with “ American” nut-locks. All but about 12 miles was | 


laid by hand, and the sleepers handled by hors-+ and | 


wagons. The other 12 miles were laid with track-laying 


machines. 


AMALGAMATED SOCIETY OF ENGINEERS. 


THE annual report of the Amalgamated Society of Engineers, 
which this year has been later than usual in making its 
appearance, is, perhaps, of exceptional interest, as it marks 
the jubilee of the Society, which has now completed fifty 
ears of its existence, and is claimed by the general secretary, 
ir. G. N. Barnes, to stand out to-day ‘as the well-recognised 
custodian of operative engineers.’ Mr. Barnes, in his 
introductory address to the members, states that the year 
1900 was not in any essential feature different from 
either of the years immediately preceding, inasmuch as its 
course was unmarked by any great outstanding event, 
and was one of uninterrupted prosperity in their branch of 
trade. Touching upon the operations of the Society in the 
past, he remarks that an organisation covering, as theirs did, 
nearly a hundred thousand men, must necessarily have 


~ 


annuation fund, there still remained £279,386 for ordinary 
benefit and trade purposes, representing £3 3s. 9d. per 
member—a larger average than for many years. 

Touching upon general matters, Mr. Barnes refers to the 
controversy a year or two ago “on the occasion of the 
importation of a few locomotive engines from America.” 
We were then treated, he remarks, to a good many homilies 
about our backwardness as compared with the Americans, 
who, it was said, were not only fat to supply forei 
markets, but were also going to flood this country with the 
standard American locomotive. There was good reason for 
stating that the customers of two years ago were not likely 
to repeat orders, and figures now to hand indicated pretty 
clearly why the orders were then given. As a matter of fact, 
the exportation of locomotives during the last two years had 
exceeded that of any three years‘up to 1897, and seemed to 
show that the locomotive builders had been too busy attend- 
ing to wants abroad to have time to make locomotives for 
home use. 

In conclusion, referring to labour legislation, or the extent 
to which public attention had been devoted to labour interests 
generally, Mr. Barnes regrets that there was.but little of a 
congratulatory nature to put on record. .For this workmen 


were themselves to blame, and so long as they neglecte. i 

own affairs they could not 
subordinate position labour held in public estimation, [t 
was to be hoped, however, that there might be im rove- 
ment in the not distant future, and that workmen might less 
contentedly regard the powers won for them as the results of 
much sacrifice being so largely used for the purposes of their 
exploiters. 


ELECTRICITY SUPPLY IN BULK. 


As already mentioned in these columns, a conference was 
held recently at the instance of the London County Council 
of representatives of the metropolitan local authorities, to 
consider the questions arising from the establishment of 
generating stations for the supply of electrical energy in bulk 
and their effect — the purchasing powers of those authori. 
ties. The proceedings at the conference, which was attended 
by delegates—excepting four Borough Councils—from all the 
London local authorities, were kept secret at the time, but 
the actual results have now been made public. It appears that 
the conference unanimously adopted resolutions expressing 
the opinion that it is as essential to the interests of London 
as a whole that a purchase clause similar to that in the 
Electric Lighting Acts, which applies to defined areas, should 
also be made to apply to such companies as supply, or proposeto 
supply, electrical energy in bulk to the whole or any part of 
London without regard to area ; that while preserving intact 
the rights of local authorities with re- 
gard to electric lighting, it is desir. 
able that the London County Council 
should be in a position to undertake, 
if it so determine and if so requested 
. : by the local authority, the supply of 
a ye energy in bulk for the convenience of 

Soe any districts, provided that the County 

= Council does not become competitive 
: a with the local authority; and that it 
ee is desirable for the London County 
ae Council to draft a Bill on the lines 
os suggested at the conference, and for- 
te ward the Bill for the consideration of 
the City Corporation, the Westminster 
City Council, and the Borough Coun- 
cils. The terms of the suggested 
clause are as follows :— 

oe (1) Where a company or person is 
ahs authorised by special Act or any Order 

oe “4 under the Electric Lighting Acts con- 
firmed by Parliament to supply elec- 
tricity within any area extending into 
the district of more local authorities 
than one, such authorities may com- 
bine for the purpose of purchasing the 
undertaking of such company or per- 
son whether by agreement in antici- 
pation of the date at which powers of 
compulsory purchase may be exercised 
under the Electric Lighting Acts, or 
compulsorily at such Jast-mentioned 
date, and in any such case the London 
County Council, with the consent of 
the local authorities of the districts 
concerned, may either by agreement 
in anticipation of the date of com- 
pulsory purchase, or compulsorily at 
the date of compulsory purchase, pur- 
chase the undertaking of such com- 
pany or person. 

(2) Where either by agreement or 
compulsorily, the London County 
Council shall have purchased the 
undertakings of any such company or 
person, the Council may by agreement 
with the local authorities concerned, 
either manage or carry on the under- 
takings or any part thereof, or trans- 
fer the same wholly or in part to any 
such local authority or authorities. 

(3) Where a company is constituted 
for the purpose of holding lands or 
providing a station for generating 
electrical energy and for supplying 
electrical energy to any other com- 
pany, body, or person, and such first- 
mentioned company is not a company 
supplying energy directly to persons 
consuming the same, the undertaking 
of such first-mentioned company shall 
become subject to purchase at the 
times and upon the terms prescribed 
by Sec.2 of the Electric Lighting 
Acts, 1882 and 1888. Provided that, 
in lieu of the period of forty-two years 
from the date mentioned in Sec. 2 of the 
Electric Lighting Act, 1888, there shall be substituted a period 
of forty-two years from August 26th, 1889. Where the London 
County Council shall have purchased the undertakings of 
any such first-mentioned company, the Council may either 
manage or c on the undertakings or any part thereof, 
or transfer the same wholly or in part to any local authority 
or authorities. 

(4) For the purpose of this enactment the expression 
“local authority” means the Corporation of the City of 
London, the Council of the City of Westminster, and the 
Council of any borough in London constituted under the 
London Government Act, 1899, and the expression “ under- 
taking of a company ”’ shall be deemed to include any station 
or lands belonging to such company, and used wholly or in 
part for the purpose of their undertaking within or without 
the county of London. 

As a result of the resolutions adopted by the conference the 
London County Council has now instructed the Parliamen- 
tary Committee to prepare the draft of a Bill on the lines 
suggested in the above-mentioned clause, and to submit the Bill 
for the consideration of the metropolitan local authorities. 


CENTRAL TECHNICAL COLLEGE OLD STUDENTS’ ASSOCIATION.— 
The fourth annual dinner of the Association of Old Students of the 
Central Technical College will be held at the Restaurant Frascati, 
Oxford-street, on Wednesday, July 3rd, at 7.30 p.m. Professor 
0. Henrici, F.R.S., President of the Association, will take the 
chair, Tickets—price 6s.—can be obtained on application to the 
Hon. Secretary, Mr. Maurice Solomon, 12, ith-road, West 
Kensington 
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IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


HERE is no cause for complaint at the way in which the recent 
turn for the better in the appearance of the market in this part of 
the kingdom is proceeding. Ironmasters on 'Change to-day— 
Thursday—in Birmingham expressed gratification at the improve- 
ment which is appearing in demand, and the hope was expressed 
that the better orders which buyers are sending in will be 

reserved, 
Pan advance of 2s, 6d. to 5s. per ton has been officially declared 
by the Tube Strip Association, under the gage | of Sir 
Benjamin Hingley, Bart., making the price £6 Pe 6d. Previously 
strip has been selling at £6 to £6 5s., or even in some cases less, 
Prices must have meant an absolute loss to makers. 

Common bars were quoted this afternoon at £6 10s., and North 
Staffordshire bars £6 10s. to £6 15s. Good merchant bars were 
£7 5s. to £7 10s., and rivet iron £7 to £7 10s. Marked bars remain 


at £8 10s. 
Iron sheets of 20 Benee for galvanising and general merchant 
purposes are £8 to £8 5s.; sheets of 24 gauge, £8 2s. 6d. to £8 5s., 


and in some cases £8 7s, 6d., nominal. Galvanised corrugated 
sheets have improved from £11 10s. to £11 15s. f.o.b. Liverpool, 
and a large weight of this material is being sent to South America, 
India, Australia, and the Cape. 

The steel works have sufficient orders to keep them well 
occupied to the July quarterly ag and current prices 

uoted are:—Bessemer billets, #5 2s. 6d. to £5 7s. 6d.; best 

jemens ditto, £5 7s. 6d. to £5 12s, 6d.; mild steel bars, £7 to 
£7 10s.; fea? ye £6 15s. to £7 5s.; steel girders, £6 to £6 5s.; 
steel angles, £6 to £6 5s, 

The demand this afternoon for pig iron was good, and, as regards 
some of the Midland brands on the market, in excess of supply ; 
consumers are pressing for deliveries in numerous directions. 
Northampton forge pigs were 48s, for reliable brands, and a few 
smelters well ~~ with work even asked 50s. Derbyshire Pigs 
were 48s. 6d. to , and North Staffordshire 49s. 6d. to 50s. 6d. 
Staffordshire pigs varied from 44s. to 45s., and on to 46s. for 
common forge sorts, and part-mines 49s, to 52s. 6d. Some makers 
of common foundry iron demanded as much as 50s., but sales at 
this enhanced price were not large. 

In the coal trade some concessions are being made in the matter 
of prices, ——— in the Cannock Chase district, in respect to 
house fuel, but there seems little or no prospect of a general 
reduction in ironworks and manufacturing sorts, and ironmasters 
have arrived at the conclusion that it is useless to expect much 
more ease, at least as far as the immediate future is concerned. 


NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Manchester.—A fairly steady business in small quantities to cover 

resent requirements continues to be reported on the Manchester 
finn Exchange. Current prices are generally being well maintained 
at about late rates, and on some descriptions of finished material 
there is a tendency to stiffen on recent low-cut quotations. In pig 
iron, however, there are some very low forward sellers, and this 
unsettles buyers. As a result, users still show a disinclination to 
buy much beyond immediate requirements, The present restricted 
output of local and district brands, however, enables makers to hold 
firmly to their quotations, and for delivery Manchester these 
remain at‘56s. 6d., less 24, Lancashire foundry, 50s. net Lincolnshire, 
and 53s, 6d. to 54s, 6a. net Derbyshire. Merchants, however, 
continue to quote forward at 6d. to 1s. under makers’ prices 
for Lincolnshire. Some brands of forge iron are rather scarce, and 
delivered Warrington the general quoted rates remain at about 
49s. 6d., less 24, Lancashire, and 48s. 2d. net Lincolnshire. 
Middlesbrough iron is just now the weak point in the market, and 
this, it is thought, may ge have some infinence upon Lincoln- 
shire brands, livered by rail Manchester, open brands of foundry 
Middlesbrough can be readily bought at 4d. to 53s. 7d. net, 
with makers quoting about 54s, 4d. net for special brands, but 
merchants are low sellers forward. Scotch iron also is rather 
easier, and could be bought readily at 59s. to 59s, 6d. net, for 
Fglinton and Glengarnock, delivered Manchester docks, whilst on 
special sales lower quotations than these are mentioned. 

New business is coming forward rather more freely both in iron 
bars and hoops, and forges are working better time than of late, 
with here and there a fair weight of orders on the books. This 
has tended to bring about some improvement on the not very 
satisfactory conditions recently prevailing as to prices, and which, 
as I intimated last week, gave rise to complaints from Yorkshire 
makers. Although no definite action has been taken on the part 
of the Lancashire makers with reference to these complaints, the 
conditions of trade being greatly different in the two counties, some 
of the special concessions recently made have been withdrawn. The 
actual selling prices remain at £6 8s. to £6 10s. for Lancashire bars, 
with North Staffordshire qualities, £6 10s. to £6 15s. delivered 
Manchester. Sheets maintain the improvement referred to last 
week, £8 5s. being about the minimum quotation for delivery in 
this district. In oops rather more has been doing at the recent 
reduction, and the basis rates are steady at £7 2s. 6d. random to 
£7 7s. 6d. special cut lengths, delivered here, and 2s, 6d. less for 
shipment. Nut and bolt makers have only a moderate weight of 
business coming forward, with no change on list rates, but in com- 
petition to secure orders special prices are quoted. 

In the steel trade the position varies somewhat. Hematites are 
fairly steady at from 67s. ky to 69s., less 24, for No. 3 foundry, 
delivered here. Local-made billets remain at about £4 15s. net. 
For steel bars quotations are irregular; £6 12s. 6d. to £6 15s. 
represent about the average basis, but there are some sellers at 
much below these figures, For steel boiler plates makers are 
Greely sues an advance of 2s, 6d. per ton, £6 12s. 6d. to 

15s. being now average rates asked for delivery in this district. 
| are also stronger, and scarcely quoted under 
7s. 6d. Hoops remain at £7 10s., delivered in this 


Common 


district. 

_The reports I receive as to the immediate outlook in the prin- 
pe branches of the engineering trade are for the most part 
of no very satisfactory character. Except in one or two special 
such as electrical engineering, and loco- 
motive building, the weight of new work coming forward is only 
very moderate, and many of the machine tool makers are not re- 
placing orders as they run out, some of them already becoming 
short of work, whilst in the general run of engineering there are 
undoubted signs of slackening in the near future. The textile 
machine-making branches remain exceedingly quiet with no present 
prospect of revival. 

The monthly returns of the trade unions, however, still indicate 
a fairly satisfactory position astoemployment. The Amalgamated 
Society of Engineers, in fact, reportsa slight decrease in the number 
on out-of-work benefit. This now stands at 2000 out of a total 
membership of 89,308, representing about 2} per cent. There is 
also a considerable decrease in the number on sick benefit, which 
is practically at the same level as the unemployed list. The 
organising delegate for the district, which includes Manchester, 
states that the state of trade in his division is practically unchanged 
from last month. The number of unemployed in the Manchester 
branches is a shade under 3 per cent., and he adds that whilst the 
textile machine shops continue slack, in the general engineering 
and tool-making es activity is tolerably wel maintained. 

John Hetherington and Sons, Limited, have during the past 
week had open for inspection at their Pollard-street Works, Man 
chester, an exceptionally large horizontal boring and turning 
machine they have just Fa acy a This machine is of much the 
same type as similar tools they have been making for some time 


past, adapted for boring pulleys, fly-wheels, electrical generators, 
and general heavy work, its special feature being that it is con- 
structed to deal with castings up to 35ft. diameter, and to admit 
6ft. under the tool holders, whilst the firm has also introduced all 
the latest improvements for this type of machine. 

In the trade a steady slackening off in the demand with a 
weakening tendency as regards prices continues the general report. 
Collieries, as a rule, are not running more than four days per week, 
and even with this restricted production supplies are in excess of 
requirements, stocks accumulating at many of the pits. House-fire 
coals meet with only a very slow inquiry, with prices difficult to 
maintain, owing to the competition of cheaper surplus supplies 
from other districts, At the pit mouth best Wigan Arley scarcely 
averages above 15s.; Pemberton four-feet and seconds Arley, 
12s, 6d. to 13s. 6d.; and common house coal, 10s. 6d. to 11s. 6d. 

With — to common round coal suitable for steam and forge 
purposes the position is anything but satisfactory. As previously 
anticipated, fay panty A collieries have not been able to secure 
more than 9s, on the renewal contracts for locomotive fuel, with 
the principal railway companies, and even at this figure the con- 
tracts so far entered into have been considerably below the usual 
quantities. A good deal of common round coal has consequently 
been thrown upon the hands of some of the colliery owners, for 
which it seems more than likely they will have to find a market in 
other quarters, whilst the concession of 4s. per ton on last year’s 
prices is to a corresponding extent influencing the reduction they 
are finding it necessary to make to large users of common round 
coals for iron-making and other purposes, In some instances 


renewal contracts with works for forge coal are being made at as 
low as 9s, at the pit, and from this to 9s. 6d. may be taken as about 
the average basis on forward t for ordinary steam and 


forge coals. 
Fairly large inquiries for gas-making coal are now on the market. 
The reductions made on contracts already settled have not exceeded 
2s, 6d. to 2s, 9d. per ton on last year’s rates, the basis being about 
10s. to 10s. 3d. for common, 10s. 6d. to 10s. 9d. medium, and 
1ls, 3d. to 11s, 6d. for best screened Wigan gas coals, at the pit 
mouth, Whether some slight modification of these figures may 
not be made in the case of one or two of the a contracts 
remains to be seen, but generally local collieries are holding very 
closely to these figures in the tenders they are sending in for any 
contracts coming upon the market. 

Although engine fuel is perhaps not quite so much a drug upon 
the market as it has been recently, supplies offering are still 
sufficiently in excess of requirements to keep down prices, and the 
surplus output from other districts continues to come into Lan- 
cashire at very low figures. For Lancashire slack quoted rates 
remain at 6s. 6d. to 7s. as the minimum for common sorts up to 
8s, and 8s, 6d. for the best qualities at the pit mouth; but slack 
from Derbyshire is still to be bought at the pit mouth from 3s. 
ed ton upwards, and from other districts also at much under the 
ocal quoted rates. 

Shipping business is quiet, and following the lower prices ruling 
on inland sales, 11s, 3d. is now about the full average figure for 
ordinary steam coal, delivered Mersey ports, quotations at sub- 
stantially under this being reported in ial cases. 

For coke there is no actually pressing demand, but the lessened 
output is maintaining a steady tone in prices, and with an advance 
of 1s, to 1s, 6d. on common Yorkshire cokes Lancashire makers 
have no difficulty in holding to about 12s. 6d. to 13s.:for good 
washed Lancasbire furnace cokes, and from 23s, to 24s. for 
medium, up to 25s, and 26s, for the best qualities of foundry coke 
at the ovens, 

The new regulations, restrictions, and increased charges, which 
the railway companies are seeking to enforce in connection with 
the coal traffic in this district are causing a good deal of friction 
with the dealers, and also no little annoyance to colliery owners, 
although the latter do not raise any serious objection to the 
extra rates that are being put on for siding rents, and for 
stocking coal at stations, as this tends to check the push- 
ing of cheap surplus lots on the market which purchasers are 
not ina position to dispose of immediately. Amongst the new 
regulations, in addition to the increased siding rents, with regard 
to which there has been a good deal of contention for several years 
past, the railway —e are now charging 9d. per square yard 
for stocking coal on the ground at stations, with a minimum charge 
of three guineas, whilst they are also endeavouring to enforce a 
statement of the net weight of coal sent over their lines in wagons, 
with the object of putting a check on loading up extra weights 
beyond what are actually for. Some of the coalowners do 
not object to this — ut in most cases it is being strongly 
resented, and so far only been very: partially enforced by the 
railway companies, 

Barrow.—The hematite ig hyo trade is quieter this week than 
for some weeks past, but the position of makers is unchanged. 
They are firm in their dealings with buyers, and are still quoting 
58s, to 60s. per ton net f.o.b, for mixed Bessemer numbers, while 
warrant iron is easy at 57s, 5d. net cash sellers, 57s. 34d. buyers. 
Orders are comparatively well held, and 34 furnaces are in blast, 
being a reduction of one on the week, and comparing with 45 in 
the corresponding week of last year. Warrant stocks are lower by 
449 tons on the week, and they: now stand at 23,027 tons, being an 
increase of 417 tons since the beginning of the year. 

The trade doing in iron ore is quiet, and orders are limited alike 
in number and in bulk. Raisers are fairly well sold forward for 
the better qualities, and 12s. per ton is about the average quota- 
tion for average sorts, Rubio ores being quoted at 14s. 6d. to 15s. 
per ton net at, West Coast ports. 

Steel makers remain busy in all departments, and the mills are 
very regularly employed. The strength of the market is not, 
however, shown so much in the orders booked forward as in the 
= run of contracts for immediate consumption. Rails are in 

air inquiry at £5 5s. per ton net f.o.b. Ship plates are at £5 15s. 
Some fair orders have been booked in both departments lately, and 
it is probable new contracts will come forward soon which will 
maintain the activity at the mills which is so strongly marked at 
resent. Steel produce generally is brisk. 

Shipbuilders and marine engineers do not report any new orders, 
but the prospects of trade are improving. 

There is every prospect of a new large deep-water graving dock 
ba built at We 

e export shipping trade is indifferently employed. During 
last week 3737 tons of iron and 10,426 tons of Br i shipped, 
compared with 14,677 tons of iron and 7708 tons of steel in the cor- 
responding week of last year, a decrease in iron of 10,940 tons and 
in steel an increase of 2718 tons. The shipments of iron this year 
represent 157,951 tons and steel 210,224 tons, as compared with 
381, 866 tons of iron and 196,157 tons of steel, a decline in iron of 
223,915 tons and in steel an increase of 14,067 tons. 

is again easier in price. Coke is quiet at cheap prices, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE contracts with the railway companies for locomotive fuel 
-_ still being talked about, but so far arrangements have not been 
For house coal the demand continues to be somewhat quiet in 
spite of the accession of cold weather. Quotations do not quite 
represent the exact condition of trade,as values vary materially. 
Still, the tendency is downward ; best Silkstones are 13s. to 14s. 
= ton ; Barnley house, 10s, to 12s, per ton. A fair trade is 
ing done with the Humber ports, there being no perceptible 
effect on business from the tax on export coal. Values remain 
about 10s, a ton. Gas coal is at different rates, the gas companies 
seeking larger concessions than the coalowners are ny | to give. 
Of engine fuel there is abundant Nuts fetch, 7s. 6d. to 


supply. 
8s. per ton; screened slack, from 5s. 6d.; pit slack, from 


2s, 6d. per ton. Coke has somewhat improved of late, ordinary 
South Yorkshire coke now fetching from 9s, 6d. per ton. 
The iron and steel market is considerably firmer, although iron 
uotations remain unc ed ; West Coast hematites, 68s. to 70s. ; 
t Coast, 65s. to 66s.; forge iron, 45s, 6d. net. Bessemer and 
Siemens steels have been in better demand during the last week or 
two, consumers buying more freely, and less difficulty being found 
in obtaining orders. Bessemer billets, adapted for the Sheffield 
trades, fetch £6 15s. per ton under contract, and for current orders 
£7 per ton. Siemens steels are from £7 5s. to £14 per ton according 
to quality and temper. There is rather more doing in railway 
material in wheels, axles, buffers, springs, and similar articles. 
Although the engineering establishments cannot be said to be fully 
employed, more business is reported. The popular idea that our 
military material establishments are well booked forward: with 
orders is not quite correct. Even in the armour-plate mills, in 
which enormous sums have been spent of late i= the Govern- 
ment requirements were within a day or two of being worked out 
when the last order for 4500 tons for the new battleships Queen 
and Prince of Wales were received. These orders were divided, as 
usual, betwixt the three armour-making firms, A similar remark 
applies to gun forgings and projectiles. 

e seem to be getting back to the old system when orders were 
withheld until the last moment and then were hurried forward 
under urgent needs. Under this system manufacturers cannot 
make the best of the plant which they have extended at such 
enormous expenditure ; neither is it fair to expect deliveries on 
such short notice. A little forethought would enable the work to 
be spread evenly over the year, and permit the manufacturers and 
their people fulfilling their requirements without unnecessary 

ressure. 
In the lighter trades of the city work is most unevenly divided. 
Representatives of several of our leading silver and cutlery esta- 
blishments who have just returned from the Continent report that 
they have done better than they expected in the German markets, 
but there seems to be increasing difficulty in France. 


NORTH OF ENGLAND. 


(From our oun Correspondent.) 

Ir is a very long time since trade was as listless in this district 
as it has been this week ; buying in the pig iron branch, in fact, is 
almost at a standstill, and prices are again moving down for all 
qualities. Business is almost invariably quiet in June, but this 
year it is extra dull. 

Cleveland iron is considerably weaker in price than Scotch—a 
fact which is due to the circumstance that the stock of Scotch iron 
is small and decreasing, while that of Cleveland is increasing 
rapidly. There is now less than 60,000 tons of Scotch iron in the 

ublic stores, whereas over 95,000 tons of Cleveland iron are held. 
in latterly the stock of Scotch iron has always been very much 
greater than that of Cleveland ; in fact, in 1886, when the maxi- 
mum quantities in each district were held, Scotland had 1} million 
tons and Cleveland 300,000 tons. The tables are now turned, 
speculation in Scotch iron is well nigh impossible, as it would be 
too risky. 

The tendency in pig iron prices this week has been decidedly 
downwards, and producers who were receiving 45s. 6d. per ton for 
No. 3 Cleveland G.M.B. pig iron last week have done well if they 
could get 45s., in fact 44s. 6d. has been accepted by second hands, 
and 44s, 9d. was considered a fair _ No. 4 foundry has been 
reduced to 48s. 6d. ; grey forge to 43s. ; mottled to 42s. 9d. ; and 
white to 42s. 6d., prices which are still relatively lower than that 
for No. 3, though it is said there is really not much available for 
sale. Yet we have grey forge at 2s. less than No. 3, though the 
usual difference is only 1s, 

The situation cannot be considered favourable for ironmasters, 
when they have to reduce their selling prices, at the same time that 
their cost of production is increasing—they have to pay more for 
their coke. The latter is 2s. per ton dearer than it was in the 
early spring, while the realised price of pig iron is at least 1s. 6d. 
below what is wasin March. For medium qualities of furnace coke 
15s. 3d. per ton delivered at the furnaces in this district must be 
paid. It used to be considered a fair thing if the price of coke 
was one-third that of No. 3 Cleveland pig iron—and it is more than 
that now. But the proportion hardly holds good at the present 
time, because the quality of the coke obtainable is not as good as 
it was in the past, and it takes more of it to smelt a ton of pig 
iron. Especially is this so where patent coke is used, 

Hematite pig iron has for a long time been steadily held, in fact 
until within the last few days there was not a single reduction 
made in prices since March, but this week there has been a fall of 
fully 6d. per ton for prompt delivery, and even more for forward, 
as there has been some pressure to sell. 

The exports of pig iron from the Cleveland district are ve 
unsatisfactory this month. To oversea ports they are scarcely 
of what they were last month; and are very much less than they 
were in the corresponding month of last and the previous year, 
mary only 22,033 tons to 19th against 50,606 tons in May, 1900, 
and 57,746 tons in May, 1899. A reduced quantity has also been 
sent to Scotland, though Cleveland iron is 8s, 9d. per ton cheaper 
than Scotch. The total exports of pig iron this month to 19th 
have been only 48,896 tons against 74,030 tons last month, and 
68,705 tons in May, 1900. The report respecting the quantity of 
Cleveland iron in the public warrant stores is equally unsatisfactory ; 
on 19th inst 85,693 tons were held, increase this month 10,479 tons. 
The stock of hematite pig iron has been reduced to 3262 tons, or 
1240 tons decrease for the month. 

The position of the manufactured iron and s‘eel industries is 
less unfavourable than that of the pig iron trade, fair orders are 
in hand, and a good number have been secured during the last 
fortnight. This has strengthened the sellers. 

The price of steel ship platesis stiff at £6, less 24 per cent.; that 
of iron ship plates is at £6 12s. 6d., less 24 per cent.; iron = 
angles are at £5 15s., and steel ship angles at £5 12s. 6d., bo’ 
less 24 percent. The demand for iron bars is very quiet, but the 
price is maintained at £6 5s., less 24 per cent. An improvement 
in the business done in heavy steel rails is reported, and the 
quotation has been raised to £5 5s, net at works, 

There is a better outlook for the shipbuilding and engineering 
industries, and firms have still good orders on their books, so that 
they are able to keep their works pretty fully occupied. Sir Wm. 
Armstrong, Whitworth, and Co. have secured an order for a 
cruiser for the Turkish Government, the first order of the kind 
received in England from the same quarter for twenty-five years. 
The vessel is to be completed early in 1903, and is to cost £378,000. 

For many years the Middlesbrough authorities have been dis- 

ing the question of improved communication with the Port 
Clarence side of the river Tees. A tunnel has been suggested, also 
a high-level bridge, but the low level of the banks is altogether 
against the latter. This week the town councillors have been con- 
sidering a proposal to build a transporter bridge similar to that 
intended to be erected from North to South Shields, and also to 
the bridges at Rouen and elsewhere abroad. It is believed that 
this would be built for £40,000, and that the Stockton people could 
make no valid objection to such a sch It was d 


that 
Mr. Gadsby, the engineer for the bridge over the Tyne, be asked 
to give a report on the subject of a similar bridge over the Tees, 

The coal trade is showing much activity, and collieries are 
generally employed full time, more especially those producing 
gas and coking coals, increased supplies of which are wanted for 
abroad, more particularly for France. Coke is alsoin more request, 
not only for home consumption but for export, and to meet the 
increased requirements more ovens are in operation. Higher prices 
are also quoted, medium qualities having been raised to lds. 3d. 
per ton delivered at the furnaces in this district, and some con- 
tracts have been madeat 15s. 6d, Best steam coal realises 13s, 3d. 
per ton f.o,b., and best gas 10s, 
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NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE has been very little doing in the pig iron market in the 
course of the past week. Prices have been steady, but the amount 
of business has been small. Consumers have been purchasing a 
little iron, but their present requirements are limited, and beyond 
these they do not appear inclined to operate. 

Scotch warrants have been done at 53s. 5d. cash and 53s, 44d. 
and 53s. 4d. one month. Cleveland iron has sold at 44s. 11d. and 
44s, 10}d. cash, 44s. 10d. to 44s. 84d. one month, 44s. 7d. ten days, 
and 44s. 9d. twenty days. The demand for Cumberland hematite 
has been exceptionally poor, there being practically no inquiry for 
poet delivery, while a few lots only are reported done at 

7s. 5d. one month. 

Merchants quote Scotch hematite 60s. 6d. for delivery at the 
steelworks, and while the present demand for this kind of iron is 
slow, the makers have somewhat increased its output. 

Since last report one furnace has been taken off ordi Fglin- 
ton iron, while two have been placed on ordinary and three on 
hematite at Coltness, and there has been one furnace changed 
from ordinary to hematite at Clyde, Eglinton, and Gartsherrie 
works. There are now pansy, Bomy furnaces making ordinary, 
thirty-nine hematite, and two basic iron, the total of eighty thus 
in operation in Scotland comparing with seventy-six last week and 
eighty-five at this time last year. 

e prices of Scotch makers’ pig iron are generally about 6d. 
per ton lower than last week. Govan, f.o.b. at Glasgow, No. 1, is 
— 55s.; No. 3, 54s.; Carnbroe, No. 1, 563.; No. 3, 54s. 6d.; 

lyde, No. 1, 66s.; No. 3, 55s. 6d.; errie, No. 1, 66s. 6d.; 
No. 3, 56s.; Calder, No. 1, 67s. 6d.; No. 3, 57s.; loan, No. 1, 
67s. 6d.; No. 3, 57s.; Summerlee, No. 1, 70s.; No. 3, 57s.; Colt- 
ness, No. 1, 73s.; No. 3, 57s. 6d.; Glengarnock, at Ardrossan, 
No, 1, 66s.; No. 3, 55s. 6d.; Eglinton at Ardrossan or Troon and 
Dalmellington at Ayr, Nos. 1, 56s, 6d.; Nos. 3, 55s.; Shotts at 
Leith, No. 1, 69s, 6d.; No. 3, 57s.; Carron, at Grangemouth, 
No. 1, 67s.; No. 3, 57s. wd ton. 

The foreign demand for Scotch pigs does not improve, and the 
clearances in the past week from Scottish ports are 5762 tons less 
than in the same week of last year. The total figures were 6113 
tons, against 9238 in the same week of last year, and since the 
—— of the year there is an te decrease of 47,253 tons. 

nereasing quantities of Middlesbrough pigs are being used by 
Scottish foundries, and the arrivals at Grangemouth for the past 
week were 7805 tons. The total quantity imported since the 
beginning of the year is 195,836 tons, being 70,988 tons more than 
in the same week of 1900. 

There is a fair amount of work in some departments of the 
ae and manufactured iron trades, but fresh business is 

ifficult. 

The steel trade is quiet, with a little more inquiry in certain 
directions. 

The coal trade has been fairly active on the whole. The 
segregate shipments from Scottish ports in the past week were 
215,914 tons, being 14,296 more than in the preceding week. The 
Glasgow shipments were 51,347 tons against 60,764 last week, and 
45,741 in the same week of last year. The total has been swelled 
with large clearances at Fifeshire ports, where 70,000 tons were 
despatched against 42,795 in the preceding week. . 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


On ’Change, Cardiff, this week it was stated that the Chancellor 

of the Exchequer had promised to consider the advisability of 

ing a reduction of the tax on small coal, if the trade — 

a reasonable and workable definition of small coal; and ex- 

pressed his opinion that the opposition to an ad valorem duty on 
coal was too strong for him to contend against. 

The close of last week witnessed some large coal shipments to 
Cronstadt and Odessa from Cardiff, and increased consignments to 
Gibraltar. This week largeshipments have been made to Rio, Athens, 
Cape Town, and Alexandria, one cargo of 5650 tons to Spezzia, 
another of 5300 tons to the same destination, one of- 4000 tons 
to Madeira, and a fine one of 7000 tons to Aden. Newport coal 
trade shows distinct improvement, but Swansea has not regained 
its old average in coal exports. Last week shipments were only 
42,000 tons, and again, as in previous weeks, French totals were 
smaller, last week being only 14,000 tons, 

Steam coal continues in strong demand, and the only complaint 
is that the — is not large enough to meet it. Colliers in many 
valleys are taking holidays, and where they are not, are not 
working vigorously, and small but obstructive labour troubles are 
occurring. One noticeable fact is the firmness of small steams. 

Closing prices, Cardiff, this week, were:—Best steam coal, 20s. 
to 21s.; seconds, 18s. 3d. to 19s.; ordinary seconds, 17s. 6d. to 
18s.; drys, 15s. 6d. to 16s.; special smalls, 9s. 3d. to 9s. 6d.; best 
ordinaries, 8s. 9d. to 9s.; seconds, 8s.; inferior kinds from 8s.; 
best Monmouthshire e, 16s. to 17s.; seconds, 15s. to 15s. 9d.; 
other kinds from 14s. 6d.; best semi-bituminous small, 8s. to 
8s. 3d.; best households, 17s. to 18s.; seconds, 15s. 6d. to 16s. 
No. 3 Rhondda, 16s. 6d. to 16s, 9d.; brush, 13s. 6d. to 14s, 6d.; 
small, 10s. 6d. to 1ls.; No. 2 Rhondda, 13s. 9d. to 14s. 3d.; 
through and through, 10s. 6d. to 11s.; small, 8s. to8s. 3d. Patent 
fuel quotations remain ; demand moderate ; Genoa figures as one 
of the principal buyers ; prices, 15s. 6d. to 16s. 6d. Coke prices 


are unaltered ; furnace, 16s. to 17s.; foundry, 18s, 6d. to 19s. 6d. 
Pitwood, moderate demand, 16s. 6d. to 16s. 9d. 

Mr. D. A. Thomas, M.P., has retired from the directorate of the 
Cambrian Company. 

A great fire at a colliery supply office, Cardiff, took place this 
week, involving a loss of . 


No new feature of interest has occurred in connection with the 
Swansea coal trade. Latest prices are :—Anthracite, finest hand- 
picked, 23s. to 24s.; seconds, 18s. to 18s. 6d.; best large, 16s, 6d. 
to l7s.; red vein, 12s, to 12s, 3d.; rubbly culm, 5s, 3d. to 5s. 9d.; 
steam coal, 20s.; seconds, 16s. to 17s.; bunkers, 11s. to 12s.; small, 
8s. 6d. to 9s. House coals: No. 3 Rhondda, 17s. to 17s. 6d.; 
through, 14s. to 15s.; small, 11s. to 1ls. 6d.; No. 2 Rhondda, 
14s, 6d. to 15s. 6d.; through, 11s. 6d. to 12s.; small, 8s. 6d. to 9s., 
all f.0.b., cash 30 days, less 24. Patent fuel, 14s. to 15s. 6d. 
Coke,: 15s. 6d. to 18s., according to kind. Pitwood, 18s. 6d. to 
19s., into trucks, - 

The iron and steel imports of the week included pig iron Barrow 
to Swansea and Newport, and from Ayrand Harrington to Llanelly. 
From Cardiff a substantial cargo of over 1000 tons steel rails: went 
to Cadiz, and the usual — of G.W.R. rails to Highbridge. 
Lianeliy sent some rails to Port Dinorwic, and Newport continues 
to send large quantities of sheet iron to Bristol. 

It was reported that in finished iron and steel the quotations for 
tin bars remained, that pig iron was slightly lower, and that in 
Cleveland a falling off had occurred in shipments. Latest figures 
were :—Glasgow pig iron warrants, 53s. 4d. cash ; Middlesbrough, 
No. 3, 44s, 74d. to 44s. 8d.; other numbers in proportion; hematite 
warrants, 57s. 4d. for mixed numbers; Welsh bars, £6 5s. to 
£6 7s. 6d.; les at usual extras; sheet iron, £7 10s. to £7 17s.; 
steel sheets, £7 15s. to £8 ; steel rails, heavy, £5 ; light, £6 2s. 6d. 
to £7 2s. 6d.; sleepers, &c., according to section and specification ; 
Bessemer steel tin-plate bars, £5; Siemens, £5 2s, 6d.; tin-plates, 
Bessemer, steel cokes, 13s. 6d. to 13s. 9d.; Siemens, 13s, 9d. to 
14s.; ternes, per double box, 28 by 20C., 24s, 3d., 25s, 3d., to 
28s, 3d.; best charcoal, 15s. to 15s, 3d.; big sheets for ss 
6ft. by 3ft. by. 30 g., per ton f.0.t., £9 15s. to £9 17s, 6d.; finished 
black plate, £9 10s, to £9 15s, 

Stocks of tin. plates are reduced to about 85,000 boxes, on 
account of i . shipment. Block tin is at £127 5s, to 


increased 
£122 10s, Spelter, £17 12s, 6d. Lead, £12 12s, 6d. -Copper, 


Chili bars, £68 17s, 6d. to £69 6s. 3d. More tin-plate mills are 
now than have been the case for six months, and the 
re-starts in other directions imply more hopeful prospects. 


NOTES FROM GERMANY. 


(From our own Correspondent.) 

EMPLOYMENT in the different departments of the iron industry 
was moderate — the week, and though, generally, an upward 
movement can be felt in most branches, makers still have to take 
low prices if they wish to secure contracts of some weight. Few 
forward orders are being placed, on the whole the improvement 
in demand and in prices being much slower than was anticipated. 

The iron ore e is languid, and the mines have been compelled 
to reduce their production. Pig iron continues in limited request, 
and the tone in this branch of the iron business is dull, consump- 
tion being still lower than output. Forge Pig is sold at M. 75 p.t., 
free Siegen, while Luxemburg forge pig is being offered second- 
hand at 55f. p.t. Blooms and ingots have been exceedingly weak 
and neglected of late, and the prices offered are in many cases 
below the list rates. Malleable iron bars are tolerably well in- 
quired for ; M. 120 to 122°50 p.t. is willingly given, and the mills 
will soon be able to realise more, as the demand for bars is likely 
toimprove. Piates and sheets are in satisfactory request ; the 
majority of the mills report activity to be increasing from week to 
week, and the condition of prices may be regarded as pretty 
favourable ; at least there is much firmness shown, sheets being 
hardly obtainable at less than M. 130 _ 

Current list quotation for Siemens-Martin plates is M. 180 p.t. 
for best quality, No. 2 fetching M. 140 p.t. A slight rise in the 
demand for girders can be reported to have taken place since last 
week ; the tube business, on the other hand, is worse than ever. 
Rails and general railway material are in very call ; the 
Laura works in Silesia is reported to contemplate the enlargement 
of its rail works, 

The production of pig iron in the eastern districts of Germany is 
stated to have been for May of present year :—27,958 t. forge pig, 
— 31,006 t. in the month before ; 4644 t. Bessemer, against 

1 t.; 18,295 t. basic, against 14,271 t.; and 14,960 t. foundry 
pig, against 14,846 t.; total make thus being 65,857 t., against 
63,821 t. in April of present year. During the first five months of 
present year the total production of the pig iron works in the 
eastern districts of Germany was 319,236 t., against 347,403 t. for 
reese period in 1900, the decrease for 1901 being 

t. 

There is but little life stirring in the engine coal trade, produc- 
tion being, generally, higher than consumption. House coal is, of 
course, rather languid too, but prices are fairly well maintained. 
Contrary to all expectations, the condition of the coke trade has 
not materially improved ; consumption is lower than output, and 
the syndicate was compelled to raise the reduction in output from 
20 to 25 per cent. e German foreign trade in coke is but 
moderate ; last year’s export orders in coke amounted to 275,000 t., 
while for this year orders for about 240,000 t. only have been 
booked. A good and regular demand comes in for artificial coal. 

The Government collieries of the Saar district yielded in Ma 
“ak oa year 772,521 t., against 810,227 t. for the same mont! 

year. 

The Austro-Hungarian iron business remains dull, with little 
prospect of improvement in the immediate future; a lack of 
enterprising spirit is generally felt and complained of. 

From Belgium, too, rather unfavourable accounts have again 
been coming in regarding the iron and stee] trade. A falling off 
in demand has been noticed in many departments, both home and 
foreign orders being scarce. Prices are the same as in previous 
weeks ; for some articles they have been a trifle easier than before. 
According to a report given by the Belgian Consul in Varna, 
Germany has of late almost monopolised the business in nails— 
poet de Paris—to Bulgaria, which formerly used to be imported 
rom Belgium. German firms send their commercial travellers to 
Bulgaria, who sell at cheaper rates and offer more convenient 
terms of payment than any other competitor, often agreeing to 
accept payment six months after delivery of the order. 


AMERICAN NOTES, 


(From our own Correspondent.) 
New York, June 12th. 

Bank reports for the week show great loss in gold, and loans show 
an expansion. The shrinkage in reserves is per cent. for the 
single week. A great deal of borrowing is done on long-time 
credits. But the stre of the financial situation is shown in the 
low rate of interest. new steamship deal is being planned at 
Baltimore to embrace the Atlantic Transport Company, and the 
Leyland purchase, and other steamship companies, e president 
of the Atlantic Company reaches London this week to com- 

lete the deal with Mr. Morgan. The capitalisation is given at 
50,000,000 dols. 

The Amalgamated Association adjourned its annual meeting on 
Saturday, at Milwaukee, after appointing a committee to arrange 
a wages schedule with Mr. Schwalefor twenty special mills—union 
and non-union. This is a sort of —— move by the workmen. 
If refused—as they will be—they will proceed to arrange with each 
separate mill. 

Canal building schemes on this side of the Canadian line have 
received quite an impulse by the vigorous movements in the direc- 
tion of the Georgian Bay Canal. ie water power rightsalong the 
Ottawa River can be made to yield a sufficiently large revenue to 
minimise transportation charges to a level that will jeopardise the 
revenue-producing feature of an improved Erie Canal. The thing 
to be done is to beat the natural advantages of the Dominion with an 
artificial canal in which ships can move. Another matter causing 
us concern is the new freight schedule which discriminates against 
New York and tends to drive freight to various other exporting 
points. The industrial situation is satisfactory. Buyers are waiting 
developments, They observe with satisfaction a rapid increase in 
mill capacity. Despite this fact the present tendency is upward, 
but outside of steel rails for early delivery no advance is probable. 
Furnaces are well sold ahead. ll foundries, car shops, pipe mills, 
and agricultural implement shops are very busy. Many consumers 
are calling for deliveries of material before contract delivery time. 

The rumour is repeated that Bessemer pig iron is ‘‘ off” 25 to 
50 cents this week, but the surface indications are against this view 
at present. The causes of lower prices are at work. ras od 
exports for past week were 2727 tons. Lake is17, Exports this 
year to date, 29,826 tons less than same time last year. The total 
decli timated ——— 80th this year, is 35,000 tons less 
than quantity shipped last year. Lead continues strong under a 
—— searcity in Missouri markets and a strong domestic 

emand, 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SteAM CoaL: No alteration; demand good and prices firm. 
House coal in fair request and prices keep firm. Exports for week 
ending June 15th were:—Coal, foreign, 62,904 tons ; coastwise, 
16,570 tons. Imports for week ending June 18th were :—Iron ore, 
8950 tons ; manganese, 2100 tons; pig iron, 360 tons; steel 
430 tons ; old rails and scrap, 390 tons; 2 cargoes sleepers and 
timber ; 2963 loads pitwood. 

Coal: Best steam, 16s. 6d. to17s.; seconds, 15s. to 15s, 6d. ; 
house coal, best, 17s. ; dock screenings, 9s.; colliery small, 8s, 


3d. to 8s. 6d. Pig iron: Scotch warrants, 53s, 3d..; hematite war- 
rants, 57s. 4d. f.0.b. Cumberland prompt: Middlesbrough, No. 3, 4 
44s; Tron ore: Rubio, 14s, 6d.; Tafna, 158, to 15s. 6d. Steel: 


Rails—heavy sections, £5; light sections, £6 2s, 6d. to £7 2s, 6q, 

f.o.b.; Bessemer steel tin-plate bars, £5; Siemens steel tin-plate 

bars, £5 2s. 6d., ail delivered in the district, cash. Tin-plates: 

Bessemer steel: coke, 18s, 6d. to 13s. 9d. ; Siemens—coke finish 

—138s, 9d to 14s, Pitwood: 16s. 9d. to 17s, ex-ship. London 

pomergs Telegram: Copper, £69 ; Straits tin, £127 5s. Freights ; 
ier. 


CATALOGUES, 


MIDDLETON, Sheepscar Foundry, Leeds. 
catalogue of new and improved oil machinery, wasted 

Lacy, HULBERT, AND Co., 25, Victoria-street, Westminster, 
Illustrated catalogues of Boreas air com . E. Alley’s 
patents, 

J. AND E. Hatt, Limirep, St. Swithin’s-lane, London, E.(, 
Carbonic anhydride marine refrigerating machinery. This book 
contains illustrations and descriptions of six different t; pes of 
installations, over 800 of which have been fitted on board ak. 

J. C, LYELL Co., 53, Victoria-street, Westminster. Illus- 
trated pocket price list of iy ng electrical accessories, 
cables, and the new Firefly glow lamps. These lamps will burn on 
a normal voltage for 1 ours, and for the first 800 hours the 
makers guarantee the maximum loss in candle-power not to exceed 
20 to 25 per cent. 

THE Brush Electrical Engineering Company, Limited, 49, Queen 
Victoria-atreet, London. New edition of catalogues, illustrating 
and describing steam locomotives, railway carriages and wagons, 
horse tramcars and omnibuses, all built at Falcon Works, Lough- 
a. Thisis a creditable production, and forms an interesting 
record of the various types of engines built at these works, 

CoLE, MARCHENT, AND MORLEY, LIMITED, Bradford. We have 
received a nicely-executed wall card on which is given an illustra- 
tion of one of two fine vertical engines, recently installed for the 
Sheffield Corporation, and which are now working at the tramwa 
generating station at Kelham Island. This firm is building hori- 
zontal and vertical Corliss engines to standard sizes, 


ROLLED SEctTIoNs.—A Committee has recently been appointed 
by the Institution of Civil Engineers, with the support of the 
Institutions of Mechanical Engineers and Naval Architects, and of 
the Iron and Steel Institute, to consider the advisability of 
standardising the various kinds of iron and steel sections, and if 
found advisable, then to consider and report as to the steps which 
should be taken to carry such standardisation into practice. The 
Committee is com as follows :—Mr. James Mansergh, ’res, 
Inst. C.E., Sir Benjamin Baker, K.C.M.G.,-Sir-John Wolfe Barry, 
K.C.B., Sir Frederick Bramwell, Bart., Sir Douglas Fox, Mr. G. 
Ainsworth, Mr. William Dean, Mr. A. Denny, Mr. J. Allen 
McDonald, Mr. E. Windsor Richards, Mr. James Riley, Prof. W. 
C, Unwin, F.R.S., and Dr. J. H. T’. Tudsbery, hon. secretary. 
Mr. Leslie 8. Robertson, M. Inst. C.E., of 28, Victoria-street, 
5.W., has been appointed secretary to this Committee, which has 
already commenced its work by taking evidence tendered by engi- 
neers, manufacturers, and contractors, bearing upon the subject 
of the inquiry. 

THE BRITISH ASSOCIATION OF WATERWORKS ENGINEERS.—The 
sixth annual general meeting of the Association will be held at 
Birkenhead on Tuesday, Wednesday, Thursday, and wings | the 
9th, 10th, 11th, and 12th of July, under the presidency of W. A. 
Richardson, Esq., M. Inst. C.E., Weterweuts Engineer to the 
Birkenhead Corporation. The Mayor and Corporation of Birken-. 
head have kindly placed the Council-chamber of the Town Hall, 
Hamilton-square, at the disposal of the Association for the 
purposes of this meeting. The will: read with 
a view to discussion:—‘‘ The. Design, Construction, and Cost of 
Service Reservoirs,” by William Ingham, Assoc. M. Inst. C.E., 
waterworks engineer, Torquay.. ‘‘The Pollution of Public Water 
Supplies,” by William Watts, past-president. ‘‘ French Practice 
in the Manufacture of Cast Iron Pipes,” by A. G. Cloake, London. 
A lecture on “ Rainfall, the Cycle of Precipitation,” will also be 
delivered by William E. Plummer, M.A., F.R.A.S., Astronomer 
to the Mersey Docks and Harbour Board. A description of the 
Birkenhead Waterworks will be given in the president’s ina 1 
address. Descriptions of the Wallasey, arrington, and St. 
Helens waterworks, will be circulated at the meeting. Many 
works in the neighbourhood will be open for inspection. The 
annual dinner of the Association will take place—by kind permis- 
sion of the mayor—in the mayor’s dining-room at the Town 
Hall on Wednesday, July 10th, at 7.30 p.m. 


RoyaL Socrety.—At a meeti held on 
Wednesday, the 19th inst., a paper by Mr. F. Napier Denison, of 
Victoria, British Columbia, on ‘‘The Seismograph as a Sensitive 
Barometer” was read. A Milne seism ph was installed in 1898 
at the Meteorological-office, Victoria, British Columbia, and the 
author has since that time compared its movements with the 
changes of atmospheric pressure recorded by his ‘aérograph.” 
He finds that when the barometric pressure is high over the Pacific 
slope from British Columbia southward to California, while off the 
Pacific Coast the barométef’is comparatively low, the horizontal 

ndulum of the seismograph tends to move towards the eastward. 

is movement appears to be due to a distortion of the earth’s 
surface, caused by the heavier air over the Pacific slope depressing 
the underlying Jand surface below its normal position, while on 
the other hand, the comparatively light air over the adjacent ocean 
tends to allow the sea and earth beneath to rise above its normal 
level. It has been found that when an extensive storm area is 
approaching from the westward, and often eighteen to twenty-four 
hours before the local barometer begins to fall, the pendulum of 
the seismograph swings steadily to the eastward, completely 
masking any diurnal fluctuations that might have existed, as the 
storm area approaches, and in the event of it being followed by an 
important high area, the pendulum will — to swing towards the’ 
westward before it is possible to ascertain this area’s position on the 
current weather charts, ; : 

THe Royat AGRIicuLtuRAL Socrety.—The following memo- 
randum has been published respecting the proposed permanent 
showyard :—(1) Owing to the impossibility, from various eauses 
beyond the Society’s control, of the Society continuing for the future 
the system of migratory annual shows in different provincial towns 
in various parts of Eng and, it has been under the necessity of find- 
ing some permanent location in which its annual exhibitions can 
be held for the future ; and London, as the Capital of the Empire, 
has been decided upon as the most fitting place for the National 
Agricultural Show. (2) After much inquiry and careful delibera- 
tion by a special committee, a site for such rg oe has been 
selected on land lying between Willésden and ing, at one 
boundary of which the new direct line of the Great Western 

ilway from et to Oxford—now in course of construc- 
tion—will run. (3) The Society has entered into an arrangement 
for the purchase of the freehold of 100 acres. of this land, which 
the Council consider very suitable for the of a per- 
manent showyard. To acquire the land, and fowincidental expenses 
in connection therewith, asum of not less than £30,000is required. 
(4) The Society has in the past spent its annual revenue in various 
directions for its charter-object of. ‘‘the general advancement of 
English agriculture ;” and it is not in the position of having free 
capital which it can expend in the purchase of. a permanent 
showyard. (5) The Society has, throughout its sixty-three years 
of existence, borne the cost of maintaining the system of a great 
national show, at which all departments of agricultural enterprise 
are represented. It appeals, therefore, to those interested in the 
National Agricultural Show and in the success of agriculture in this 
country. for financial contributions towards the cost of acquiring 
its proposed permenant showyard, 


_ 
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THE PATENT JOURNAL. 
Condensed from “‘The Illustrated Oficial Journal of 
Patents.” 

Application for Letters Patent. 

Pd When hive been ‘‘ communicated ” the 
name ‘—— the communicating party are 
5th June, 1901. 


11,502. Buttons, A. W. ht, London. 

11,508. W. 

ll "504. BURNING MIXTURES of AIR on Vapour, J. B. 
Leroux and P. J. Carmien, London. 

11,505. Prevention of Strains in the Bospin 
Department of Frames, M. Dunnagan, 


C8, 

11,506. CLEANSING Eves for INTERCEPTING Traps, W. 
Hammon d, London. 

Manvuractorg of Evastic Tires, W. F. Williams, 


11,508. Apparatus for Dratns, J. Arnold, 


1,509, for Potisuine Surraces, J. 8. 
Bo Bournemouth. 

11,510. Inspection Lantern, W. J. G. 
Rawlings London, 

11,511. eames on Pins, E. Schumacher, Prussia. 

"512, the Hanpizs of Brooms, D. Griffiths, 


11,518. ‘Fomacco Pirg Scrapers, A. Clements, London. 

ll, "514. MAacHINE for KNEADING MARGARINE, L. B. 
Donkers, London. 

11,515. Device for Miners’ Sarety Lamps, 
H. Davies, London. 

11,516. Rotary F. A. Ellis, London. 

Megasvrino Agratep Liquips, F. Sharman, 


11,518. ‘Baar Insu.ation, P. Désandré, London. 
11,519. ARTIFICIAL FugL, C. Jousset and R. McKay, 


11,520. Pirg Cour.ines, E. B. Lu , London. 
11,521. Gummine Banks, F. Sproule, 


on. 
11,522. Moror Cars, H. A. B. Wallis and E. G. Gosset- 
ner, London. 
ye Macuines for EMBROIDERING Lacs, R. Scott, 


11,524. Htaenerrewe, G. E. B. Eyre, W. H. Spottis- 
woode, ay Spottiswoode, and I, E. wis, 
London. 

11,525. for W. T. Grosse, London. 

ll, 1526. CONNECTING SHarrs to Powgr Morors, W. L. 
‘Allcroft, London. 

11,527. Bearinos for Suarts of Veuicies, W. L. All- 
croft, London. 

nee. CyLinpaicaL C. Luther, 

ndon. 

11,529. Manuracturg of Exrgecrric Licutinc Bopigs, 
W. Boehm, London. 

530. ELECTRIC GLow Lamps, Boehm, London. 
1.531. Guarps for Tramcars, R. Smith, *jun., H. W. 
eae. and J. Smith, London. 

11,582. Propucrtion of CARBURETTED Air, F. Ferguson 
and E. Blau, London. 

ll, (588. Compourrs Corourine Marrers, A. Thilmany, 

ndon, 

11,534. Hottow Masts, J. Wetter.—(The al 
Rihren- Industrie Acti Germany. 

Devices for Securine GARMENTS, . Dietz, 


don, 
11,536. Brake Gear for Rattway Wacons, F. L. Lane, 
ion. 
Apparatus, C. A. Jensen.—(C. Zanotta, 
11,538. Apparatus for Parsr, W. A. Christic, 


London. 
11,539. Firg Buiowgr, M. 8. Bennet, Ewhurst, 
Surrey. 


6th June, 1901. 
J. Forster and A. J. 


Liversedge, 

11,541. Boots, C. Tipler, Leicester. 

ll, "542. BUTCHERS’ SpPREADERS, C. Edmunds, Bir- 
mingham. 

11,548. Movine the Fitter in MAcHINEs, 
M. Stern, Birm 

11,544. Tap, E. J. wen, London. 

11,545. Guarp for Prorecrinc OverHEaD WI1REs, W. A. 
and L. O. Heyes, Wigan. 

11,546. CoLLapsisL_e Canopy for Cycizs, J. Adderson, 
Norwich. 


11,547. Treatino Sximminos, J. R. and H. A. 
ver, R.8.0., G 
11,548, Powsr Hammers, J. Crossley, 
ng 
11,549. Banpo.iers, T. Norton and F. R. Baker, 
Birming’ 
ll Iron Cowt, J. D. Ward, Wolver- 
fon. 
Daryine Fisrovs Supstances, H. C. Longsdon, 
11,552. Automatic Lirg Guarp, A. Hudson, Great 
ver. 
Swegrina Apparatus, E. Crossley, jun., Man- 
chester. 
11,554. Pristine Pargr, bang Hill, Glasgow. 
11,555. Trestie, A. Barr, G 
11,556. ORaAMENTING GLass, C. Liverpool. 
ll, 557. LIGHTING ATTACHMENT, A. F. Mabon, Glasgow. 
11,558. Bras, B. Haines, J. F. and U. W. 


e, 
LEATHER Tine, 8. Robinson, Southport. 


560. Lasts for T. Brining, 
for Tramcars, W. Hollis, jun., 
effield. 


11,562. Corn-CoNTROLLED Apparatus, W. C. 
Haigh, Manchester. 
11,563. EFFERVESCENT Drunks, M. Reuis, 
TaRPAULins, L. W. and O. Williams, 
We 
11,565. Drivine Bexts, J. A. Apple! 
1 566. Brakg, J. and and T.8 
Rickman, London. 
a Matcusox, J. T. Gamlen and W. R. Nicholas, 
mdon. 
Se Om, J. Woods and E. Eccles, Chorley, 
Manuracturg of Zinc Oxipg, G. Rigg, Man- 
vvalangow Governors for Looms, K. Mees and L. Taler, 
1,571. “ECONOMISING Enaines, J. T. Thornton, 
field. 
ll, Boxgs, H. Beckmann, Barmen, Ger- 
ll, Boxes f for Bownets, E. Redman, 


11,574. Device for Expiosion 
P. Hoch and T. Lehmbeck, Charlottenburg, near 


Berlin. 

i, AppLiaNce for Locxinc Botts, E. Ravet, 
jon. 

ll 5i6,, Mecuanism, C. Mitchell, 


11,577. Harr H. W. Fenn, London. 
— Roapsipg AIR SHIELD, L. Karmel, Notting- 


118570. eae Pires, T. G. Rhodes and R. Gaunt, 

11,580. Taps for EaRTHENWARE Jars, G. J. Chambers, 
London 


11,581. Brick-BURNING Kins, A. J. Keeble, G. Morgan 

and T. Chapman, London. 
1,582, Measurino INSTRUMENT, E. I. Everett and K. 
Lo 


of Wasra Waran Sixx, J. Hirst, 
ne W. Hedges, 
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PY-BOOKS, illough! 
11 Ho Hotpine Boats on’ Deck, W. Major, 


11,588. R. Allen, Leadon, 

ll, "589. LOWERING BURIAL Caskets, W. J. Breed and 
3. G. Warther, London. 

11,590. CHANGEABLE Sions, W. H. Wheatley.({T. P. 
wanemann and F. T. Roots, United States.) 
1,691. Measurinc Instruments, H. 8, 
Coombs and F. W. Liebchen, United 
Sian) 


REECH-LOADING Orpnancg, C. Holmstrim, 
London. 


11,593. PENHOLDER, H. H. Lake.—(C. J. Dahlgren, 
United States 
11,594. APPARATUS for Heatinc Freep - water, J. 


Hallett, 
11,595. Prats Grass, F. T. Brearley, 


don. 
11,596. Prarzs, C. 8. B. Gardner and 
ll AUTOMATIC. G. Spangenberz, 
11,598. Trays for Dsg.iverinc Foop, J. Ablett, 


mdon. 

11,599. Apparatus for Locomorioy, 8. von Heinrich-O- 
Morovic za, London. 

11,600. Formation of Postrive Piatss, J. J. H. Hunte. 
Liirgen, Germany.) 

11,601. Track Braxes for Taamcans, J. Games, Liver- 


pool. 
11,602. Lirs-cu. T. E. C. Wilson, 
Fixrers, E. C. H. Pape and 8. Henneberg, 


verpoo 

11,604. Toy Ficurs, E. P. Lehmann, Liver- 
poo! 

11, Securixe Wine, E. P. Lehmann, Liver- 


pool 
11,606. Rar.way Froos, D. Macpherson, London. 
ll, Tenpers for Locomortivgs, ¢. Vanderbilt, 


on. 
Conveyvors, J. C. Hoshor and T. E. Platt, 


11,609. Hammers, J. Béché, jun., London. 

11) 610. Coin Carps, J. N. Spies, London. 

11,611. Wincues, J. H. R. Tasker, London. 

11,612. Agration of Liquips, F. G. Hampson and H. 
Swales, London. 

‘Croser Jom Cornections, W. Thorpe, 


11,614. — Rims, E. C. Crouilbois, London. 
11, Sn T. A. Cash and J. J, Cash, Limited, 


11,616. Rorary Cutrers, B. Jansen, London. 

11,617. Saget Detivery Apparatus, H. J. Haddan.— 
. P. Fenner, United States. 

CLEANING FIRE-TUBE Borers, R. A. Lossius, 


11,619. Evectropes, E. W. Jungner, 


ndaon. 
11,620. Carts, E. B. Hedley, London. 
ll, "621. AUTOMATIC MONEY OxEs, J. London. 
11, 622. Puotocrapuic Fitm Rous, J. B. Haddow and 
8. N. Turner, London. 
ll, LOADING OrpNancg, J. W. Kline, 


11, 624. Marrer for Dyes, J. Y. Johnson. 
“(The Badische Anilin and Soda Fabrik, Germany.) 
11,625. Puastic MATERIAL APPARATUS, The Electrical 
Power 8 Company, Limited, and W. H. 

Hanson, London. 
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11,626. Tramway Cars, F.S8. Manchester- 
11,627. Box-makINe Macatygs, T. Bishop, Birming- 


11,628. Screw-cutrine Latus, E. Austin, F., 
W., E., Claughton, Leeds. 
11,629. Lire Guarp for Exgcrric Trams, J. Bulman, 
verpool. 
11,630. Macuingry, G. F. Chutter, 
Barnstaple. 
Cans, L. Bridge, Limited, and E. 


ngham, 

11,682. Revotvine Boor Brusues, F. R. Griffith, 
Tiverton, Devon. 

11,688. Batuoon, C. A. Barrett and Mellin’s Food, 
Limited, London. 

11,634. Har Brus, A. Waltho, Li 

ll, 685. Packina PHOTOGRAPHIC Puates, J. E. Thorn- 
n, 


trin 
ll, and Motor Venicies, A. Nicholson, 


11,687. Drawina Boarp Apparatus, J. Trimming, 
anchester. 
11,688. Stzam Boruers, D. R. Todd, Glasgow. 
lly "639. Tires, R. Malabar, Liv verpool. 
ll, "640. ELECTRIC TROLLEY Heaps, A. E. Rooke and J. 
Patterson, Glasgow. 
ll, Masts, G. A. Skentelbery, Newcastle- 


m-Tyne. 
1,648 TramcaR Sgats Dry, J. Gibson, 


iw. 
ll, Wixpows of Rartway Carriacgs, J. Darling, 
11,644. Ceapenereees G. Harding, jun., Liverpool. 
11, "645. BALL Castor for ©. H. Waller, 


Birmingham. 
ll, Brakes for Bicycies, A. and M. Cope, Man- 


11,647. Mama Houtpgers for IncanpEscent Gas 
Buryers, J. Hamer, Liverpool. 

11,648. Heaps, G. 

ll, IKsTAND Device, E. West Kirby, 

11, for Movutpine Doven, D. Rourke, 


1,651. Guarps for Crrcucar Saws, J. E. K. Long, 
ingham. 

11,652. Ovmns, S. A. Rhodes, Manch 

11,688, fon — Toots, A. C. Wright st and J. D. Row- 
11,654 W. J. Llewellyn and’ W. Tye, 


on. 
by = Toy, R. Pilkington, London 
. CycLe CaRRigr and ‘cur, J. J. Kemp- 
London. 
ll, TERMINALS of Ropgs, W. Pilkington, 


ne Sotvent for Paint, A. O. and W. Gill, 
ndon. 
ll Part, A. O. and W.S. Gill, 


ll E. Cadett and H. Dickinson, 
11,661. Lock Not, F. C. Adams, London. 
1662. Bicyc W. Holderness, 
668. Stanps for Motor Cycuzs, W. 
11,664. Spring Frames, R. Mansell-Jones, 
London. 
11,665. Fastmners for Butrons, A. H. Jungermann, 
on. 
11,666. SmoornHine Epozs of G. H. Cooper, 
London. 
11,667. AvromaTic Firg-aLaRM Systems, H. Cortland, 
on. 
Sa H. D. Bellas and R. C. King, 


11,669. Aromisers, A. Clarkson, London. 
11670. D Distnrectinc Fiuips, J. B. de Alzugaray, 
mdi 

11,671. J. Jackson, London. 

11, Maxine Jomts, &c., E. Wright, Bir- 

11 Locxixe Device for Corsrts, M. Baum, 
London. 

11,674. Automatic Macutnz Guns, T. Bergmann, 

on. 
for Parers, A. E. Walker, 


on. 
11,676. Resistance Boxazs, T. 8. Perkins, London. 


11,677. Prorecrinc EvxctricaL Apparatus, P. H. 
mas, n. 

nee. BOTTLE-CLEANSING Macutnes, C. F. G. Burow, 

11,679. Warer-Pirz Connections, W. E. Delehanty, 


London. 

Moron Roap T. F. 8. Tinne, 
11,681. VaRraBLe Spgep Gear, J. Farigoule, London. 
11,682. and Heatinc, A. A. Masters, 


11,683. Accipgnts on Raitways, H. 
Untiedt, London. 


11,684. Macazuve O. H. Edwards, London. 
11,685. Macazive Fire-anms, O. H. Edwards, London. 
11,686. ScHooL Desks, M. Dale, London. 


11, 1687. Process for RDENING Inon, O. Schramm, 
ion, 

11,688. Laprgs’ PLaquet Hoxss, 8. C. T. Parker, 
London. 

11,689. C. N. N. Bruhn, 


11,690. Cups, J. K. Theurkorn, 
11,691. Fie-currine Macuines, C. E. C. Filéron, 
London. 

11,692, Corrgx-pots, C. O. Ne!son, Liverpool. 

ll, "698, G. Valley, Liverpou! 

ll, 1694. ROTARY Enornes, J. M. MoCulloch, Liverpool. 

11,605. Manvractore of Cicaretrss, R. W. Fieldwick, 
mdon. 

11,696. Cameras, F. Ottersbach, London 

11,607. Construction of FURNACES, F. Edwards, 


lly _ AUTOGRAPHIC Paintinc, H. Hurwitz and A. 


11,699. PACKAGE Rous, W 


ll cn, 8. Harlé and Co. and A. C. E. Rateau, 


B. J. Lirgen and The D. P. 
pany, Limited, London. 
ll ISTRIBUTION Boarps, C. Grundy, 


11,70 Guam, T. 8S. King, London. 
1,705. Stack Property A. Braatz, 


don. 
1,706. Oncan Pirzs, G. F. Weigle, London. 
il "707. SHow Stawp for Umpeg.ias, M. H. Barnett, 


don. 
11,708. Apparatus for PLayinc Games, A. Weintraud, 
on. 
11,709. Current Conpucror for Motors, W. L. Allcroft, 
on. 
— Maxine Leap Jornts on Pires, G. K. Butt, 


11,711. Expiosives, W. Friese-Greene, London. 
uy7i2. Carts, T. 8. Whitlock and W. W. Cocker, 


11,713. Macutygs, R. Haase, London. 
Gas, H. Kinsey, G. Challenger, 


11,715. Maxine ¢ C. Lorenc, London. 

1, 716. Ris-KNITTING MacuHinges, J. Y. Johnson.—{R. 
W. Scott and L. N. D. Williams, United States.) 

11,717. Bep Furntrurg, D. McDonnell, London. 

11 718. Dravout Recuiator for FLvEs, J. Bruss, 


don. 
11,719. RENDERING SILVER-HALOID Rays SEnsITIVE, 
C. D. Actien Gesellschajt fiir Anilin- 


Germany.) 
11,720. LUBRICATING Apparatus, W. J. Faul, London. 
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11,721. Matcu-sox, I. Bertin, Kingston- 
on-Thames. 

11,722. Drawtinc-orr Liquips, R. E. Raven, London. 

11,728. Piastic Brick Macuinery, A. Ret- 


11,724. Firgproor Fioorine, A. Tracy, Retford. 

ll, "725. Macuine for PLUCKING RABBIT Sxrns, T. C. 
Mills, Dublin. 

11,726. the of AIR Tousss, J. B. 8. Mac- 
Ilwaine, Foxrock, Co. Dublin. 

ll, Taxinc Draos from under VEHICLE WHEELS, 

A. Naden, Buxton. 
11,728. Fotpixe Pocket Net, P. Wadham, Newport, 


LW. 
11,729. Lap Roxigrs, A. Lees and Co., Limited, and 
. Brooks, Manchester. ‘ 
11,730. Firrine for IncanpEscent Licats, C. M. Stead, 
11,781. ARrtiFiciaL Insect for Fisnine, J. L. Kennedy, 


11,732. Cycizs, H. and G. Balfe, Bolton. 

11,733, Dygsturrs, R. J. Urquhart.—(The Chemische 
iken vorm. ge Meer, Germany.) 

11,784. Scissors, R. J. Urquhart.—(— Voelkel, Ger- 


many. 

11,735. WHEELS, C. Binks and J. Barr, 
Nottingham. 

11,736. POWER-TRANSMITTING MEcHANISM, H. C. Wilson, 

jon. 

11,737. Bott A. M. Reynolds, 
London. 

11,738. WeaTHER Screens for H. B. and S. 
A. Lake, Bir 

ee ATER CHANNELS, L. E. de Ridder, 

11,740. Soap-Hotpgr, W. Pye and W. R. Clay, 


Bolton. 

11,741. Banvos, A. O. Le a Birmingham. 

1, 742. Locomotives, E. 8. G. Rees, Wolverhampton. 

ll, "748. Steam WINCHES and CRANES, T. Scot, Glasgow. 

ll, "744. Horstine, M. Byrne, Liverpool. 

ll, on T1N-PLATE, H. Bayerthal.—{ Ewers, 
Crate, E. P. O'Hanlon and G. F. 

Stoke-on-Trent. 

11,747. StanD Pipgs, C. Gulland, Bradford. 

ll, "748. CIGAR Hotpers, D. Holt, 

ll, "749. The Boom Ting, W. Bishop, Blackpool. 

ll, °750. SPRAY Nozzuss, J. H. and H. Stone, and C. L. 
Milner, Birmingham. 

11,751. A. Reiner, London. 

ll, "752. VEHICLE Boptss, O. Imray.—({B. Kingmaan, 
United States. ) 

11,758. MaNnuractuRE of New Azo Dyzsturr, C. D. 

Germ 


y-) 

11,754. Motor Veuicies, A. Herschmann, 
London. 

11,755. Sze Saw, E. M. Davey and E. J. Nowell, 
London. 


11,756. Cup and Batt Game, E. M. Davey and E. J. 
owell, London. 

11,757. Uritistnc the Expiosive Powsr of Gas, F. C. 
dams, London. 

of Coan Mings, L. A. Smart, 


11,759. Stanp for Houpina Trays, H. Leah and D. 
Cuerd en, London. 
11,760, Sraiwa Hoops, W. F. Osborn and J. Briggs, 


11,761. METALLIFEROUsS Stampinc Mitts, J. G. Daw, 


F. Fisher, London. 
R. Hutchinson and H. 


. Romer, Manchester. 
ll, 765. VENETIAN BLI C. A. Kresse, Manchester. 
11,766. Azo CoLourine Matters, H. E. Newton.—(The 
Farbenfabriken vormals Friedrich Bayer and Co., Ger- 


Ns for Megasurinc, C. E. Johansson, 
11,768. HarvesTinc MacHINEs, G. C. 


11,771. Cycie Wuests, E. H. Leonard, London. 
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Mayvracturine Saxt, &., J. W. Weston, 
i Pomps, W. E. J. Vavasour, Tadcaster 
11,774. Lerrer Fites, R. Kolb, London. 

11, 775. Cases for HoLpina STEREOSCOPIC Views, J.C. 


R. Miller, London. 
ll, Spinwine Macuings, C. 8. McConnan, Liver- 


pool. 
11,777. Furnaces, W. P. Thompson.—(La Société pour 
U Exploitation des Brevets Henri Sturm, France. 
Gear for Cycizs, M. 8. Macbeth, 
verpoo! 
11,779. , J. C. Anderson, 
11,780. TRANSPORTING PASSENGERS, Thunderbolt, 


ndon. 
11,781. Mzrat Cans, O. Heindorf, London. 
ll, "782. WATER-TUBE Borers, L. M. G. Delaunay- 
Belleville, London. 
11,783. Manuracrure of ALKALorns, J. Y. Johnson.— 
(The — Chininigfabriken Zimmer and Co, 


Germany.) 
11,784. Pyevmatic Tizgs, A. W. MacKenzie, 
London. 


11,785. Gas Burners, H. Lux, London. 

11,786. AtRriaL Toy, G. Pybus, London. 

ll, "787. INCANDESCENT Gas Lamps, T. B. Smith, Bir- 
mingham. 

ll, Sream Generators, H. H. Lake.—(F. Ponsard, 


ll, 138 ‘Currixe Ham, F. Altena, F. Fischer, and G. 
Lindenberg, Barmen, Germany. 
Gas, T. E. Pye, 


11,791. Dazpcrrs, D. Levat, London. 

11,792. Mawuractore of SULPHURIC ANHYDRIDE, I. 
riegleb, London. 

Fizina Sream Generators, J. F. Zaruba, 


11,794. AtBoms, H. Misener, London. 
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Bicycuizs, Tricycies, &c , H. F. and C. Smith, 
11,796. Gear Botts, G. R. Joughins, Moncton, New 
Bru nswick, 
11,797. for Dressinc Frere, A. Vowles, 
11,798. Ruspgr Capsute for Borrizs, J. G. Baker, 


verpoo! 

11,799. Minto, Newcastle- 
on- 

11,800. — for AssEMBLING Parts of WHEELS, A. 
F. Petch, London. 

Vatves for STEAM Traps, W. J. Poole, 


11, Macuinery, H. Ashley and J. Barr, 
11,803. for W. Kinzett, 
Birmin 


11,804. ACETYLENE Gas Macuing, G. Smith, Briton 
Ferry, South Wales. 
11,805. Looms for Wzavine, G. E. and J. F. Stead, 


11,806. Tooxs for SINKING SasH Frames, J. A: Granger, 


effie! 
11,807. Srartinc Tors from Hanpiz, M. E. 
Briickner, Du 
11,808. Fire-Bars, J. Vicars, sen., T. Vicars, and J. 
Vicars, jun., Liv 
11,809. Sream Jomst for Vacuum Pans, J. B. Blair, 


Glasgow. 
11,810. Wer Merers for Fiums, W. Alexander, 
Edinburgh. 


urg: 
11,811. Cork Extractors, J. Glasgow. 
ll, "312. Mernop for DIvipINe Crecizs, A. Anderson, 


Glasgow. 

11,813. Heat Non-conpucrixe Mareruts, J. C. 8. 
McLay, London. 

11,814. Wrepow - H. J. Carter, 


ndon. 
11,815. Tre Macurngs, T. Ryan, jun., and F. L. Swin- 
dells, Flint. 
Pen and Pencit Box, M. E. Briickner, 
ll, i. Courtine, A. Tweedale and J. Clegg, Roch- 
11,818. Sscriona, Warr Wixpine, E. Taylor, Man- 
chester. 


11,819. VERTICAL Sprinc Lirrine Szat, G. Bedford, 
Bradford. 
11,820. Umprecta Sarety Rerarver, J. R. Sutton, 


on. 
11,821. Ruysinc and Wasuinc Devicz, R. Werner, 
Berlin. 


11,822. Pocket Articiss, 8. Hartmann and 
eseler, Ber! 
ll, $23. SEaMLEss LEATHER S. Hartmann and 
P. Heseler, Berlin. 
11,824. — Courter, J. Topping, Kirkbride, 
near 
1l, Gas, S. 8. and 8S. B. Chandler, 


11,826. Lamps, E. Rosenbluth, 
tspow SasHEs, T. F. Tyerman, 


11,828. Osrarnine Gas, W. J. Martin, 
London. 
11,829. bpm J. L. Cantelo, Liverpool. 
Ciamps, E. Garnier, Bradwell, near Great 
armou 
ll, or Lerrzr-carps, E. Reach, 
ll, Process for Propuctne R. Dietrich, 


11,833. Borters, T. U. Gray, London. 
ll, (S34. Scrap Books, &c., J. C. Wilkins, 


Loni 

11,835. Cowsravcrine Stoves, H. Bonsor, 
Birmingham. 

11,836. Storina Cement, T. Whitworth, Stanford-le- 


Hope, Essex. 

11,837. "APPARATUS for OPERATING Hzavy Hatcengs, P. 
M. Justice. {The “Long Arn” System Company, 
United States.) 

11,838. RecuLators for Exxectric Morors, P. M. 
Justice. (7. “ Long Arm” System Company, United 


.) 

11,839. Propucine Azo-pyssturrs, H. E. Newton.— 
(The Farbenjabriken vorimals Friedrich Bayer and Co., 
Germany.) 

11,840. Orntment, M. J. Pease, London. 

11, 841. LiQuID-MEASURING APPARATUS, E. Franc, 
London. 

ll, INDICATOR SHOWING of Boprgs, P. M. 

ow “Long Arm” System Company, United 


Bia tes.) 
Surraces for Macuines, H. Traun, 


mdon. . 

11,844. Recepracies for Pasty MaTERIALs, G. B. Ellis. 
=i. A. Lingner, Germany.) 

11,845. Execrric Wire Switcn Covpiines, A. J. 
‘Adkins, London. 

11,846. Moror Cars, A. B. Burgess, Lond 

11}847. InsTRUMENTs, G. Adden- 


brooke, 


1,850. Recor Apparatus for — Guys, W. L. 
_(Fahrzeugfabrik Bisenach, Germany.) 
11,851. Scrap Books, F. N. Lang, "London. 
ll, "352. FELTING Macurngs, N. Wahl, London. 
11: 858. Dyxrne Fisrovus MATERIALS, €. Wolf, London. 
Automatic Exgcrric Cut-our, D. Lowery, 


1,855. — for Sxrrts, J. T. Shoup and P. W. 
London. 
11,856. TREATMENT of AsBEesTos, M. Raphael, London. 
11,857. ARMATURE WINDINGs for DYNAMO-ELECTRIC 
‘Macmings, E. Arnold and F. Collischonn, London. 


| 
11,848. PuLvERIsING MaTERIAL to a Meat, B. 
1 Liebing, London. 
Mitchell, London. 11,849. VARIABLE- SPEED GEAR, Rudge- Whitworth, 
11,764. APPLYING PasTED-oN CoRNER Pieces to Book 
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11,858. Treatment of Ramis, A. J. Boult.—(C. Masse 
and La Société Francaise de Ramie, France 

11,859. Exuaust Vatvgs, N. ellopoulos, London. 

11,860. Wirk-pRawinc Macaings, A. V. Bischoff, 
London. 

11,861. Enorne [nprcators, H. A. C. A. W. Maihak, 
London. 

11,862. RapIo-THERAPEUTIC TREATMENT, E. K. Muller, 
London. 

11,863. Wrencues, M. D. and J. U. Tillman, London. 

11,864. Stgam Borters, J. H. Dales, Elstree, Hertford- 


shire. 

11,865. Opzratinc Engines by Gases, E. J. Hess, 
London. 

11,866. DevELopErs’ STABLE, C. D. Abel. 
—(Actien-Gesellschaft fiir Anilin-Fabrikation, Ger- 


many.) 
11,867. Nar Brususs, W. H. Goodwin, London. 


11th June, 1901. 


11,868. Macuinery, W. Bednell, Coventry. 

11,869. Covers for Cans, C. Webb and Son, Limited, 
and C. Stanley, Birmingham. 

11,870. SappLge Pituar, A. Rees and T. J. Jones, 
Porthcawl. 

11,871. SHavine Bruss, C. T. Giles, London. 

11,872. Scarr Pry, D. Atkinson and J. Rickerby, South- 


port. 

11,873. Curr Hoxtpsr, D. Atkinson and J. Rickerby, 
Southport. 

11,874. Savg-aLt Tipy, W. Cartwright, Cleethorpes, 
Lincolnshire. 

11,875. Puncrore PREVENTER, W. Olliff and M. Morris, 
Newcastle-on-Tyne. 

11,876. SunsHapsg, 8. H. Dingle, Cardiff. 

11,877. AvTomatic Ling Winper, T. Cowburn, Glou- 


cester. 

11,878. Strprse Key, The Imperial Autocar Manufac- 
turing Company, Limited, Manchester. 

11,879. STEAMER UBAIR Hoper, G. W. Martin, Liver- 


pool. 
11,880. Ease, Apparatus, F. H. Fisher, West Brom- 


wich. 
11,881. AgRaTED Water Macuingry, A. C. Harris, 
Leicester. 

11,882. Macuinss, J. Southall, Worcester. 
11,883. ApsusTaBLE Begarrneos, C. W. Hathaway and 
the Triumph Cycle Company, Limited, Coventry. 

11,884. Hanp Piangs, E. Haydock, Manchester. 
11.885. Hot-pREssED NutT-FORMING H. 
Rothwell, W. Tacon, and G. Pollard, Manchester. 
11,886. Dressrne Sitk, H. Hoyle and E. Scarborough, 


Keighley. 

11,887. Captive Gotr Batt, J. S. Crowley, Man- 
chester. 

11,888 Vatvgs, T. Hill, Liverpool. 

11,889. Reoisterinc Water, R. Clark.—(J. L. Clark, 
Cape Colony ) 

11,890. AuromaTic REVERSIBLE WinDow CASEMENT, W. 
H. Monk, Chester. 

11,891. SypHoN CisTERNs, J. 8. Campbell, Glasgow. 

11,892. Cugs, A. R. Gould, Manchester. 

11,893. PaorocRaPHIC PRINTING Frames, E. T. Darke, 
London. 

11,894. Hoxprne Carns, J. Couston, Edinburgh. 

11,895. Pygumatic Trres, F. Moore, 

11,896. GrapvuALLy INcREasING Spzep T. 8. 
James, London. 

11,897. Envetorgs, W. H. Tyerman, Waterloo, 


cashire. 
11,898. Kits, A. G. Brookes.—(J. P. B. Fiske, United 
States.) 
11,899. MovaBLe Sgats for SHor Assistants, C. White, 


mdon. 

11,900. Macatnges for Fittinc Bags, C. T. Price, 
mdaon. 

11,901. Pygumatic Tires for Cycuies, J. Webster, 


mdon. 

11,902. ‘*Harrerstey” Typs-sETTING Macuing, D. 
Reid, London. 

11,903. Gas and Arr Heaters for Burners, C. M. 
Seifert, London. 

11,904. REsERVoIR ATTACHMENT for Pens, G. 8. Duncan, 
London. 

11,905. PropeLiers for Boats and Surps, E. Claudio, 
London. 

11,906. Manvuracture of Cycirs, Motors, &c., G. 
Walker, London. 

11,907. Printinc Frames, T. U. 
Barber, London. 

11,908. for INTERNAL ComBUSTION EN- 
cings, C. Rainey and J. Banbury, London. 

11,909. Non-PUNCTURABLE PygumaTic Tings, W. D. 
Davies, London. 

11,910. Macutnery for WasHINc Botries, G. Dawson, 


London. 

11,911. Aprons for Usz on Tramcars, W. March, 
London. 

11,912. Rotary Enorngs, R. Sanderson, London. 

11,913. Motor Car Gearine, H. W. H. Palmer, South 
Croydon. 

Device for Prorgctinc Hanps, H. J. Stanbury, 


ndon. 

11,915. Comzp Serines, I. A Timmis, 
mdon. 

INTERNAL ComBuSTION V. R. Nicholson, 


London. 

Spricot and Sockxer Jorts, W. J. Bassett, 

mdon. 

11,918. Sxtrt Supporrzrs, M. Gair, Liverpool. 

11,919. Preventinc Stticon Fivorme Escarine, E. 
Teisler, Live: 

11,920. Nomperrnc Macuines, W. P. Thompson.— 
(The Bates Machine Company, United States.) 

11,921. Arm Brakes, W. P. Thompson.—(A. J. Wisner, 
Onited States ) 

11,922. Meters and Motors, L. Gutmann, 
Liverpool. 

11,923. TransporTING Grapgs, &c., R. R. Blandy, 
London. 

11,924. Tires, H. H. Lake.—{L. Allen and 
W. J. Poyser, United States.) 

11,925. ConnecTiInc CaBLe Enps, H. H. Lake.—(F. H. 
Stillman, United States.) 

11,926. Metat Piates, A. J. Demmler and W. M. 
Theobald, London. 

PresERvinG Woop, H. H. Lake.—(T. Giussani, 

taly. 


y 
11,928. Wrencues, P. J. E. Caron, London. 
Srgerinc Gear, The Hon. R. T. D. Brougham, 
ncon. 
11,930. Orn A. G. Melhuish, London. 
11,931. ConrroLLinc ELEctrRIic Motors, W. L. Allcroft, 
London. 
11,932. AuromaTic BRakE Apparatus, M. Corrington, 


mdaon. 
11,938. Propvuction of Mxrtats, H. 8S. Blackmore, 


mdon. 

11,934. LzaTHEeR Mountines, G. H. James, sen., G. H. 
James, jun., and W .J. Beanett, London. 

11,635. CLEANSING FuRNACE GasEs, E. 8S. Beaven, 
London. 

11,936. Treatine Ratts, H. J. Haddan.—(The Foreign 
McKenna Process Company, United States.) 

11,937. Srgam Motor Cars, J. and J. Ellis and Co., 
London. 

11,938. Fotpinc Lavatorigs, A. N. Chamberlain and 
W. L. Hall, London. 

11,939. Printine Presses, J. F. McNutt, London. 

11,940. Tzapots, E. T. Markham, London. 

11,941. Treatinc Cotron Seep, A. J. Boult.—(L. 
Grassie, United States.) 

11,942. Preparmnc Printinc Papers, J. Wezel, 


11,943. for OpgraTiInc Turpinges, W. Correll, 
11,844, ‘Arranarvs for Cootine Liqutps, J. C. Miller, 
11,945. BARREL-FILLING Device, N. H. Medbery, 
11,540, of Fug. in Furnacgs, R. Thomson, 


11,947. Scraprne Macutineg, J. F. Wendelbo-Madsen, 
London. 


11,948. BaLLoons, F. Lombard, London. 

11,949. Ecectric TeLecrapH Apparatus, F, H. Little- 
field, London. 

11,950. AsCERTAINING PartTicuLaRs of TRAIN SERVICE, 
W. R. Smith, London. 

11,951. ReaisTERING ELEcTRICAL Every, H. Helberger, 
London. 

11,952. ABsTRacTiNe Nicoting from Tosacco, W. 
Schwartz, London. 

11,953, BuLKHEaAD Doors, W. W. Ife, London. 


12th June, 1901. 


11,954. for WatcuMeEn, H. L. Meadows, Bally- 
rane, Co Wexford. 

11,955. PHotocrapPHErRs’ Lamp, P. P. Gieve, London. 

11,956. LEaTHER CALENDERING Macutyg, A. McLaren, 


dham. 
11,97. Hostgry Macutvgs, W. M. Attewell, Notting- 


11,958. Comsustion Enoins, F. Macrill, 
neoia. 

11,959. Propuction of Matcuszs, F. Bale, Droitwich. 
11,960. Sprrroon, C. C. Sheppard and J. W. Toole, 


xeter. 
11,961. ApvERTIsING ConstRucTION, A. T. Pimm, 
Guildford. 


11,962. ADapTING SMALL-aRMs for MINIATURE AMMUNI- 
TIon, T. Jones, Woolwich. 
11,963. Fort Saver, A. H. Harburn, Bishop Auck- 


11,964. Grippers for Caste Cars, J. G. Thomson, 
Edinburgh. 

11,965. Grinpinc Gram, &c., G. B. Murdoch and P. 
Colville, Glasgow. 

11,966. Pyrumatic Trees for Cycies, A. Black, 


lasgow. 
11,967. InpicatoR H. Pendlebury, 


iw. 
11,968. Devicr, E. T. Frost and J. Gauk- 
ger, Manchester. 

11,969. Castincs for Poryts and Crossines, W. E. 
Kenway, Birmingham. 

11,970. Sprine Crips, J. A. and F. E. Appleby, 
London. 

11,971. NON-REFILLABLE Bortrie, W. M. Arnot, Man- 
chester. 

11,972. Device for Lirrisc Hay, T. Bouman, jun., 

radford. 


B 

11,973. Carntrivcg Betts, P. A. Martin, Birmingham. 

11,974. Steet and Iron Branxs, I. L. Kempson, Bir- 
mingham. 

11,975. Conpinc and Brarpine T. E. Perkins, 
Manchester. 

11,976. Lens Comsrnation, E. F. Griin, Southwick, 
Sussex. 

11,977. A Portion of a BorrLe-wasHING Macuing, A. 
Ellis, Ossett. 

11,978. HyprocarsBon Motors, L. Cordonnier, 

Ow. 

11,979. Stoppers for F. [llés, Manchester. 
11,980. ReGIsTERING CALENDAR and 
B. Bradford and C. F. Gotthardt, jun., Liverpool. 

11,981. Burners, 8S. A. Rosenthal, London. 

11,982. Car Braxegs, 8. H. Pocock, A. G. Russell, and 
H. E. Dodd, Canada. 

11,983. AuTomoBites, C. Adams-Randall and S. 8. 
Bromhead, London. 

11,984. TrousER Rack, W. Pomeroy, London. 

11,985. W. Brampton, Birmingham. 

11,986. Pens, R. W. D. Pinney and H. E. Swan, Bir- 
mingham. 

11,987. ELastic ConNEcTING-RoDs, C. Frohnhaeuser.— 
Hagen, Germany.) 

11,988. VaporisER for ExpLoston Enoivgs, C. Frohn- 
haeuser.—(R. Hagen, Germany.) 

11,989. Apparatus for Games of Sxitu, G. Algar, 
London. 

11,990. Sirg-savinc Guarps for Tramcars, W. H. 
Heathcote, Keighley. 

11,991. Macuings for Spirrtinc Leatuer, C. H. and 
F. J. Dale, London. 

11,992. AccenTuaTING Exectricat Contacts, The 
British Thomson-Houston Company, Limited.—(Z. 
Thomson, United States.) 

11,993. Stace Pivot, A. Fryers, Sydenham. 

11,994. Writinc Casz, B. Bloom, London. 

11,995. Turust SHarts, J. Pattison and W. E. Gray, 


mdon. 
11,996. Storinc Liquips, F. G. Pirie and F. Sharman, 

mdon. 
11,997. AncHoR CaBLE Covuptines, E. J. Moore, 

London. 
— Porato Harvester, &c., L. W. T. Temple, 


London. 

11,999. Pgroxipg, A. Boake, Roberts, and Co., Ltd., and 
R. Stewart, London. 

12,000. O. Nitzsch, London. 

12,001. Bopxiy, M. Baum, London. 

12,002. Meter, J. J. Hicks, London. 

12,003. New of Tricycuz, H. Le Bas, Sevenoaks, 


Kent. 

12,004. Recttatinc Gear, &c., W. A. P. Werner, 
London. 

12,005. Mowinc Macuinges, J. Lowson and J. Money, 


mdon. 
12,006. TreatTinc Resipve Ores, H. R. Beringer, 
ndon. 
Macurxgs for Peccinc Boots, I. Fréchette, 


on. 
12,008. Lock-nut, A. G. Rosser, London. 
12,009. Rartway Spike and Wepce Lock, A. G. Rosser, 


London. 

12,010. SHoz Protector, F. M. Straubeand B. F. Walsh, 
Kingston-on-Thames. 

12,011. SHetr Supports, C. P. Showell, Birmingham. 

12,012. Toots, T. Wood, jun., and E. and W. Wood, 
Birmingham. 

12,013. LLEys, R. Bernhold and E. Diehrich, 
London. 

12,014. Fioors, P. V. Parsy, London. 

12,015. Apparatus, J. Weck, London. 

12,016. FRamEWwoRK for ALTERNATING-CURRENT ELEC- 
TRICAL Macuings, Siemens Bros. and Co., Ltd.— 
(Siemens and Halske Aktiengesellschaft, Germany.) 

12,017. Usitinc Gtass, L. Stein and W. Storr, 


London. 
12,018. Drivinc Gear for VeLocirepEs, R. W. Craigie, 


mdon. 

12,019. Actp, G. B. Ellis.—(Société Chimique des Usines 
du Rhéne anciennement Giliiard, P. Monnet, et Cartier, 
France.) 

12,020.. MeTers, G. Hookham, London. 

12,021. Ammpo- PHENOL Derivative, &., J. Y. 
Johnson.(The Badische Anilin and Soda Fabrik, 
Germany.) 

12,022. Treatinc Zinc Oxipg, J. W. Worsey and J. H. 
Lancashire, London. 

12,023. ALARM Apparatus, W. Kielpinski, London. 

12,024. Smoke Detector Fire ALaRM, W. Kielpinski, 
London. 

12,025. Wert-rork, S. Suwalski, London. 

12,026. for Rerusx, A. Witzel, 
Liverpool. 

12,027. for Boots, T. Martindale, 
Liverpool. 

12,028. BRAKE Apparatus for VeHicLEs, A. Spencer, 
London. 

12,029. Gpinpinc Mitis, The Pulsometer Engineer- 
ing Company, Limited, and R. Pemberton, London. 

12,030. Cuarn CaBuEs, H. L. Pattinson, London. 

12,031. Detiverinc Equat Quantitigs of Liquip, A. 
Musciacco, London. 

12,032. TrEaTMENT of Hay, R. Allen, London. 

12,038. TaBLEs for AUTOMATIC PAPER SHEET-LIFTING 
Apparatus, E. Gravenhost, London. 

12,034. Stoppers for PREvENTING the of 
VessELs, P. Bonneteau, London. 

12,085. BuTTON-HOLE Szwinc W. L. Wise. 

Ri lef Moaschi: fabrik vormals Diirkopp 
and Co., Germany.) 


18th June, 1901. 


12,036. Tue Cook's Frienp, W. Ellis, Southampton. 

12,087. Wasuine Ciotues, W. T. Hill and W. Evans, 
Manchester. 

12,088. ‘“*Mutinc” the Tongs of Musicat Instrv- 
ments, S. B. Barnes, A. E. Mullins, and D. Sinclair, 
London. 

12,089. Orticat ILLusion, W. Claypole, Worthing. 

12,040. Steam Gengxatous, W. H. Northcott, London. 

12,041. Rorary WasHinc Macuinges, W. G. Gass, 
Bolton. 

12,042. Acruatinc the Brakes of Rartway Wacons, 
W. 8S. Laycock, Sheffield. 

12,043. Piantnc Macuings, Cunliffe and Croom, 
Limited, R. W. Cunliffe, and W. Ashworth, Man- 
chester. 

12,044. Evaporators, Royles, Limited, J. J. Royle, 
and O. M. Row, Manchester. 

12,045. Gams, H. A. Dean, Manchester. 

12,046. Macuings for ComBine Corton, J. L. Rushton, 
Manchester. 

12,047. Wrinainc Macuinegs, D. Mitchell, Liverpool. 

12,048. Gamg, A. W. Nisbet, Glasgow. 

12,049. Frttinc Borties, G. McC. Dunbar, Glasgow. 

12,050. Instep Support, H. J. Pond, Birmingham. 

12,051. Construction of AsH Pans, G, A. Edman, Bir- 
mingham. 

12,052. Pressinc Woot, A. H. Illingworth and R. A. 
Fraser, Bradford. 

12,053. Hor-watrr Suppty, &c., G. Bailey, Leyton, 


x. 
12,054. Bearines for Carryina Loans, R. C. Sayer, 
Bristol. 


12,055. Merauuic Packina, E. Bland, Huddersfield. 
12,056. Gripper for Tramcars, T. Wilson, Glasgow. 
12,057. Fire Escapr, J. F. MacLennan, Glasgow. 
12,058. Doors, C. Rollason, 


mdon. 

12,059. ApvusTiInc CaRRIAGE WHEELS, H. Weatherill, 
Manchester. 

12,060. Borr.s, J. Tiffen, Carlisle. 

12,061. TgLecrapuy, The Scottish Wireless Electric 
Syndicate, Limited, and W. Jamieson, Glasgow. 

12,062. Macuingry for TREATING FrBRovs SUBSTANCES, 
T. S. Laycock and B. Spencer, Keighley. 

12,063. Convgeyors, W. D. Cliff and C. Sugden, 
Leeds. 


12,064. Gas Enornas, A. B. Collis, Southampton. 
12,065. Pranororte Actions, M. J. Shiromell, London. 
The Boox-pack Sprgeaper, J. Garside, Ayles- 


ury. 

12,067. Tramway VeEHICLEs, J. Thorpe and G. Fox, 
Sheffield. 

12,068. Furnaces, H. W. Miller and M. Graham, 
London. 

12,069. SxyLicut, H. C. Lassam, London. 

12,070. Tgapots, T. Hyatt, London. 

VaLvE for Motor Cycugs, S. de Jong, 

ndon. 


SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette. 


667,850. Metuop of Sucar Bortina, J. and C. McNeil, 
Glasgow, Scotland.—Filed July 7th, 1900. 
Claim.—The herein-described process of treating a 
saccharin liquid consisting in forming seed crytals 
therein, continuously passing said liquid through a 


series of heated vessels and increasing the size of the 
crystals in each vessel by continuously adding thereto 
nourishing liquid in each vessel until it is crystallised 
up to the required degree, and then discharging the 
same. 


668,111. ExpLosion anp Comsustion Motor, W. 
Maybach, Cannstadt, Germany.—Filed July 23rd, 
1900. 

Claim.—(1) In an explosive engine, the combination 
with a cylinder provided with suitable ports, a piston 
operating therein, a d and passag' t. 
ing the same with the cylinder on opposite sides of 
the piston, one of said pistons being controlled by a 
valve, of an air inlet valve for admitting air to said 

linder, said air inlet valve being so arranged and 

med in operation as to admit air into the cylinder 
during the expelling stroke of the piston, and thereby 


668,11) 


force the last remnants of the products of combustion 
from the cylinder, and means for operating said 
valves, substantially as described. (2) In an explosive 
engine, the combination with a cylinder, a piston 
operating therein, and a condenser in comraunication 
with the cylinder on opposite sides of the piston, of 
means Yor admitting air to the cylinder during the 
expelling stroke of the piston, so timed in operation 
as to cause the air to force the last remnants of the 
products of combustion from the cylinder at the end 
of the expelling stroke, and means for admitting ex- 
plosive mixture to the cylinder for exploding the 
same, substantially as described. 


668,309. Furnace, J. P. Gill, Cleveland, Ohio.—Filed 
December 5th, 1900. 


Claim.—{1) In furnaces for boilers and other uses, 
furnace 


a set of inner and outer checker-work 


chambers at each side thereof and a wall between said 
chambers having a at its bottom from one 
chamber to the other, an air-inlet flue to each outer 
chamber and a separate heat outlet also from each 
outer chamber, and walls separating said air inlets 
and heat outlets, substantially as described. (2) A 


furnace and a sct of inner and outer checker-work 
chambers at eaeh side thereof, one of said sets con- 
structed to pass air first down through one chamber 
and then up through the other, and the other set con- 
structed to pass heat down through one chamber and 
up through the other, and a discharge passage from 
the heat-outlet chambers to the stack, substantially 
as described. 


668,402. Coxino Furnace, P. B. Elkins, Pittsburgh, 
Pa,.—Filed August 31st, 1900. 

Claim.—A coking furnace of heating walls suitably 
menes with reference to the formation of coking 
chambers between adjacent walls, each wall for its 
entire length, or approximately so, being provided with 
two series of vertical flues and with two horizontal 


$245) 
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flues each connected with the upper ends of one series 
of vertical flues, and two combustion chambers each 
connected to the lower ends of one-half, more or less, 
of both series of vertical flues, substantially as set 
forth. 


668,405. Pneumatic Pump, D. L. Holden, New York, 
N.Y.—Filed May 19th, 1900. 

Claim.— Ina pneumatic pump or compressor, pump 
barrel haviog an open end thereto attached an 
enlarged cylinder, a piston valve seated at the end of 
the barrel and within the cylinder, ports opening 
through the cylinder and above the piston-valve scat, 
a chamber exterior to the cylinder, and valves within 


ZZ 


4, 
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the chamber, surrounding the cylinder, adapted to 
yield to pressure from wi the cylinder and open 
the ports, and means to press the valves to their seats 
and close the ports upon the cessation of pressure from 
within the cylinder, substantially as set forth. 


668,450. Sroprzgr ror Lapies, W. H. McFadden, 
Pittsburgh, Pa.—Filed August 31st, 1900. 
Claim.—{1) The combination of a ladle having a dis- 
charge opening in its bottom, a rod provided with a 
stopper at its lower ¢e mechanism for raising and 
lowe’ the stopper , and a flexible connection, 
itt: the are to swing in all directions, 
Fate between the stopper rod and its operating 
mechanism, substantially as set forth. (2) A ladle 
stopper mechanism having in combination an arm 
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having a head or enlargement provided at its ends 
with curved seats, plates or discs having correspond- 
ingly-curved faces arranged at opposite ends of the 
head, a rod provided with a stopper at its lower end 
and extending loosely through the head, and con- 
nected to the upper disc, and means on the rod for 
holding the lower disc in x relation to the head, 
and means for raising and lowering the arm, substan- 
tially as set forth. 
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THE THAMES CONSERVANCY. 


Vieweb in regard to recent yestents, all more or less 
intimately connected with the longest, and wow | the 
most important and picturesque river in England, the 
general report of the proceedings of the Conservators of 
the River Thames for the year ended 31st December, 
1900, possesses more than usual interest. There are 
three principal and powerful authorities to whom are en- 
peer the maintenance and the management of the 
river, and the care and supervision of the craft and those 
navigating them, which ply upon its waters. These cor- 
porations are the Trinity House, the Thames Conservancy, 
and the London Harbour Trust. For the purpose of 
classification, the Conservators have divided the waterway 
committed to their charge into two divisions or long 
reaches, named the lower and upper river respectively. 
The first of these commences at the Nore, the well- 
known sandbank situated at the mouth of the Thames, 
some three miles north-east of Sheerness, and marked 
by a floating light. It is here that the estuary widens 
out to mingle with the currents of the North Sea. 

In both reaches or sub-divisions the employment of 
the dredger is a constant necessity, and equally a constant 
source of expense, although the scale upon which itis used, is 
very considerably smaller in the upper portion of the river. 
It is below London Bridge that the redging operations 
for improvement of the navigable channel attain propor- 
tions far in excess of the total of those required elsewhere. 
In the accompanying table are scheduled the particulars 
of the excavations carried out at different points along the 
course of the waterway :— 


Quantity in Cost 


ity. cubic yards. in £. 
At the outer ede of the Mucking Shoal ... ... 83,950. 
At other parts 0° the river below Gravesend ... 19,940 | 19,000 


between Gravesend and the Royal Albert Dock 112,380 
Above the Royal Albert Dock... 76.0351 


Total quantity below London Bridge ... ... 292,305 


The expenditure, therefore, works out at about 1s. 3d. per 
cubic yard which is a very reasonable rate. Some addi- 
tional dredging was also carried out on local shoals 
between Wandsworth and Richmond, from which 1600 
cubic yards were removed. It may be fairly presumed, 
that the cost of this item per cubic yard was the 
same as that found for the excavation below London 
Bridge. The exact price cannot be obtained from the data 
at our command, because although the total cost of the 
dredging operations above London Bridge are recorded in 
the tabulated accounts of receipts and expenditure in a 
lump sum, yet there are several minor excavations of 
which the quantities are not furnished. 

Next in importance to the work of the dredger is that 
of the surveys, especially in those parts of the Thames 
in which previous soundings and measurements have 
indicated that there is a tendency for the bed to shoal 
or silt up. It is absolutely necessary to maintain at least 
a certain minimum depth, which will enable steamers to 
and from the Port of London to utilise it to the best 
advantage, and to have ready and safe access to their 
usual moorings. At present one of the objects of the 
Royal Commission inquiring into the question of the 
condition of the Port of London is to ascertain to what 
extent such facilities are provided, and whether they 
could not be further extended for the benefit of the future 
trade and commerce of the capital, and indirectly for the 
whole country generally. It has been stated on excellent 
authority that the London and India Docks Company 
was ready to make many improvements in the service 
and equipment of its docks. If these good intentions 
were to assume a wider range, and if the principle of 
co-operation were to be adopted by those interested in 
the management, administration, and accommodation of 
the Port of London, matters would speedily assume a 
more cheerful aspect. There is very little doubt that 
under improved conditions, within the next ten or 
twelve a the increase of trade accruing to the Port 
of London would necessitate an extension of Tilbury 
docks, similar to that at present contemplated at the 
Royal Albert Dock. 

_ During the past byw the river has been surveyed between the 
Nore Lightship and the Chapman Light, and the survey shows 
that the Yantlet Channel has maintained the depth of 26ft. at low 
water spring tides shown by the survey of 1898, and that the 
leigh Middle buoyed channel is practically the same as when last 
surveyed, viz., about 24ft. 6in. at low-water spring tides. Surveys 
have also been made at the upper end of Sea Reach, in the Lower 
Hope and in Bugsbys and Woolwich reaches. In Bugsbys reach, 
where the dredger has been employed, the survey shows a consider- 
able improvement in the channel. Above London Bridge surveys 
have been made from Wandsworth ('reek to Richmond Bridge. 
The moorings, landing places, and other works in the river have 
been maintained in sufficient order and repair, and in several 
places additional moorings have been laid down. 

Temporary obstructions to the clear way in the river 
are very numerous, and of continual occurrence. They 
are caused by the stranding, grounding, or sinking of 
steamers, sailing vessels, lighters, barges, and other kinds 
of river craft. To meet those contingencies, the Con- 
servators have poses a special description of wreck- 
raising plant, which raised during the past year forty- 
eight sunken vessels, measuring a total of 7520 tons. 
Eight of these were steamers. 

It will be necessary to recapitulate a little in order to 
show the relations between the Conservators and the 
Royal Commission on the Port of London. 

The Commission was appointed in 1900 to inquire into the 
present administration of the Port of London and the water 
approaches thereto ; the adequacy of the accommodation provided 
for vessels, and the loading and unloading thereof ; the system of 
charge for such accommodation and the arrangements for ware- 
housing dutiable goods; and to report whether any change or 
Improvement in regard to any of the above matters is n 
for the promotion of the trade of the port and the public interest, 
commenced to take evidence on November 6th. Evidence was on 
that date given on behalf of the Conservators by the secretary, 
engineer, and solicitor. Subsequently, at the desire of the Com- 
missioners, the Conservators further idered the subject matter 
of the reference to the Commission, and passed the followi 
resolution viz.:—In view of the tendency to increase the size an 


draught of ocean-going steamers the Conservators, though not 
admitting that the report of the Lower Thames Navigation Com- 
mission contains a specific recommendation that a navigable 
channel of 30ft. below low water of spring tides should be provided 
up to Gravesend, are pre to deepen the river where n 

to provide such a channel, if Parliament considers it desirable and 
will provide the means for raising the n funds. This 
resolution was conveyed to the Commissioners by the chairman of 
the board, who gave evidence on November 20th, when the Com- 
missioners requested that they should be furnished with an estimate 
of the approximate cost of deepening the river to 30ft. at low water 
up to the Royal Albert Dock. This estimate is in course of pre- 
paration, 

The subject of the supervision and inspection of the 
upper river has always called for close attention and 
unremitting vigilance on the part of the Board of Con- 
servancy. After giving careful consideration to the main 
question, they determined to appoint a chief inspector to 
control the whole of the non-tidal portion of the river 
from Cricklade to Teddington. Four deputy inspectors 
were also added to the staff, with special districts assigned 
to each of them. These new appointments are worthy 
of all commendation, and it may now be expected that a 
greater efficiency in this particular branch of the service 
will be found to prevail. The new works in this part of 
the stream are two in number. Romney Weir, near 
Windsor, having given way in the early part of the year, 
the Conservators decided to replace it by another possess- 
ing a greatly increased discharging capacity. The new 
weir, which is fast approaching completion, will have a 
clear waterway of 320 square feet more than the old 
structure. It will be of great advantage and benefit to 
the towns of Eton and Windsor, as it will cause a con- 
siderable reduction of the level of the flood water. The 
new weir at Sonning, which affords an additional dis- 
charging capacity of 264 square feet, is now in full work- 
ing order. A quantity of material, amounting to 87,000 
cubic yards, has been removed by the dredging of a 
channel through the backwater of Old Windsor Weir. 
Dredging operations have also been executed at various 
parts of the river between Lechlade and Staines for the 
maintenance of the navigable chaanel. 

The maintenance of the upper river in a proper con- 
dition of purification has always been a somewhat trouble- 
some task for the Conservancy, especially since the powers 
conferred upon it by the Act of 1894. By this Act the 
jurisdiction of the Board was extended to the whole of 
the basin of the Thames above the western limits of the 
metropolis. In carrying out these arduous duties, the 
Conservators have adopted a wise and judicious policy. 
While on the one hand insisting upon a rigorous compliance 
with all the requirements of the Act, they leave the 
local authorities full liberty of action as regards the 
manner in which the drainage should be dealt with. In 
a word, they look at the result, and provided that is 
satisfactory, they are not very exacting respecting the 
means conducing to the desirable end in view. They 
have, moreover, invariably ted reasonable time 
whenever a genuine disposition has been shown on the 
part of the local authorities to comply with the provisions 
of the Act. Itis the duty of the officers appointed for 
the purposes of inspection to visit all the towns, villages, 
and centres of population within the area named. At 
the majority of these localities sewage farms or filtra- 
tion works are now in operation, and have been kept 
under close inspection. Special attention has been given 
to the character of the effluents passing therefrom, which 
are frequently examined and tested by the Conservancy 
analyst. Thirty-two towns and villages, representing a 
population of between eighty and ninety thousand 
inhabitants, have diverted pollution from the neighbouring 
efiluents communicating with and contaminating the main 
stream. 

A large amount of work still remains to be accomplished 
in towns situated in the valley of the Thames in order to 
maintain the river up to the standard of purity demanded 
by sanitary laws. 

At those places in the watershed where the drainage arrange- 
ments have not yet been placed on a satisfactory basis, the 
Conservators have brought pressure to bear upon the local 
authorities with a view to the prevention of pollution of the river. 
In almost all such cases the Conservators’ requirements are in 
course of being complied with, and special mention may be made 
of such important centres as Witney, Thame, Marlborough, Hemel 
Hempstead, Woking, Leatherhead, Ashstead, Ewell, and Cobham, 
where works are now being carried out ; whilstat Chipping Norton, 
Burford, Hungerford, Wantage, Rickmansworth, and Amersham, 
drainage schemes have been adopted and are now under the con- 
sideration of the Local Government Board. At Aylesbury new 
sewage works, involving considerable outlay, have been brought 
into operation, but up to the end of the year the authorities had 
not succeeded in preventing the pollution of the stream. This case 
is receiving the ial attention of the Conservators. In the 
course of the year there has been a recurrence of pollution at York 
Town, in Surrey, and at the villages of Steeple Aston and Bodicote 
(Oxon), and the Board has urged on the responsible authorities 
the necessity of instituting more effectual measures in order to deal 
with the causes of pollution. 

It is gratifying to observe that, although it is necessary 
at times to have resort to the arm of the law to bring 
recalcitrant authorities and individuals to a proper sense 
of their duty, yet such occasions are notably diminishing. 
Thus the Conservators were called upon to take legal 
proceedings last year in but sixteen cases, in which they 
encountered diffieulties in enforcing the provisions of the 
Act. In five of these instances convictions were obtained, 
and time was allowed to the parties concerned with the 
remaining eleven summonses to mend their ways. The 
inspection of farms, manufactories, private residences, 
and other isolated and scattered buildings and premises 
has been continued, and resulted in the diversion of 


sources of pollution in 126 instances. In the exercise of | tag 


their powers with regard to the inspection of launches 
and houseboats, the officials reported that the sanitary 
arrangements were of a very satisfactory character. So 
far as the river craft were concerned, not a single case of 
pollution was detected. Early in the year the Conser- 
vancy appointed two additional officers in order to ensure 
the more efficient inspection of the river within and 
below the metropolis. 


The statistics with regard to the water-supplying 
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powers of the Thames are of a very encouraging nature. 


In the previous session the Lambeth Waterworks Company and 
the East London Waterworks Company obtained Acts authorising 
them to take additional water from the river when there was a 
flow at the rate of not less than 190,000,000 gallons per ra! pass- 
ing over Molesey weir, and the protective clauses required by the 
Conservators were inserted in these Acts. Other Bills — 
the Thames were also introduced into Parliament last year, an 
the necessary measures taken to guard the interests of the 
public in connection therewith. In spite of these recent demands 
made upon the principal source of London’s water supply, the river 
maintained its flow in the driest months of the year at a consider- 
ably higher level than during the dry season of 1899. InJune the 
daily average flow over Teddington weir, after the abstraction of 
the supplies of the water companies, was 443 million gallons, in 
July oY million gallons, in August 244 million gallons—or three 
times the flow recorded in August, 1899—and in September 1994 
million gallons. In October the daily average rose to 2214 million 
gallons and reached 883 million gallons in December. ourteen 
convictions were obtained by the Conservators against those im- 
properly navigating vessels, and 144 in respect of discharging ashes 
and rubbish into the river in contravention of the provisions of the 
Conservancy Act of 1894 and the bye-laws attached thereto. 
Several convictions were also adjudicated against infractions of 
the Explosive Bye-laws, the Petroleum Acts, and the rules for regu- 
lating the conveyance of Government explosives. 

This summary, which is all our space can afford of the 
report before us, indicates not only the numerous and 
onerous character of the duties devolving upon the 
Thames Conservancy, but bears ample testimony to the 
thoroughly careful and efficient manner in which they are 
discharged. When it is borne in mind that the comfort, 
convenience, and the sanitary welfare of between four and 
five millions of people depend upon the success of their 
efforts, the Conservators of the river Thames may be fairly 
congratulated upon the results they have achieved. 


CAST IRON PIPE IN THE UNITED STATES. 
(By our Special Commissioner.) 
No. XII. (Concluded.) 

In concluding the description of pipe joints given in 
our last impression, reference may be made to a joint in 
which wooden staves are used instead of the lead ring. 
Mains 12in. and 24in. diameter were laid with these joints 
at St. John, New Brunswick, Canada, in 1851 and 1857. 
In 1878 other mains were laid, in which turned joints, 
lead joints, and wooden joints. were all used. As a result 
of this experience, the wooden joints were adopted in 
1899 for a 24in. main about three miles long. The joints 


Fig. 33—BREECHES PIPE 


are plugged with staves of clear dry white pine, driven 
home and tightly wedged. The cost of the staves was 
63d. per joint on 24in. pipe. This main was laid by day 
labour, with wages at 5s. per day, and the total cost for 
material and labour was 3s. per joint. For 12in. and Sin. 
pipe, the cost of the staves was 3}d. and 3d. per joint 
respectively. The joints were tested by filling the pipe 
with water, and where it was for any reason necessary to 


Fig. 34—SWEEPING BREECHES PIPE 


cover up the pipe before testing, ordinary lead joints 
were used. The wooden staves used forty and forty-five 
years ago are still in good condition. The particular advan- 
e in the wooden joints is that they partially insulate the 
pipe lengths, and would thus greatly check the electrolysis 
—or electrical corrosion—of water mains which is now 
such a prevalent trouble as the result of wandering currents 
from electric tramways. 

Special castings are the accessories to the pipe mains, 
including curves, branches, reducers, sleeves, crosses, Kc. 
These are cast in green sand, dry sand, or loam, according 
to the requirements of individual specification and the prac- 
tice of different foundries. The method generally used for 
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special castings—or “ specials "—for metropolitan wates'| In view of these facts, the metropolitan waterworks 
| have adopted standard patterns for special castings, the 
| dimensions of bell and spigot being applicable to all of 
| the specials of the same size. 
Green sand mould, with green sand core.—Sleeves of | corresponds with the standard thickness for pipe of the 
same diameter. This practice has many advantages to 


works of Boston, are as follows :— 
Green sand mould, without core.—All caps and man- 
hole covers. 


l2in., 16in., 20in., and 24in. diameter. 


The thickness, also, nearly 


Section on A 
36 Bell a - Spigot 
425%- 


Bell a Spigat 
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Fig. 35—BOSTON STANDAFD PIFE JO'NTS 


Green sand mould, with baked core.—All special 
castings of 12in. diameter and under, with the exception 
of sleeves and caps as above noted. 

Dry sand mould, with baked core.—All straight pipes, 
all reducers 12ft. long; blow-offs, 16in., 20in., and 24in. 
diameter, and the branches of 16in. diameter and over. 

Loam mould.—Curves, 24in. diameter and over; 
tee branches of the larger sizes ; blow-off branches 30in. 
diameter and over; all manhole pipes; reducers 16in. 
diameter and over, except those 12ft. long, which are cast 
in dry sand as above noted. 

Nearly every large pipe foundry has a green sand 
foundry and a loam foundry for the manufacture of these 
special castings. They resemble ordinary foundries in 
style and equipment. The “ specials” foundry of the 
Addyston works is 225ft. by 53ft., with a 28ft. bay on one 
side. The specials are made in loam moulds, sweeps 
and templates being used instead of solid patterns. The 
flask is bricked up, the cores are set in, and the whole is 
bolted down securely by iron plates. The complete 
mould is then set in a pit in the floor, with heavy bearer 
bars at top and bottom. The sand is then rammed 
around it, and a runner constructed. Small specials are 
made in the bay. 

Many moulds made in loam are “ swept,’’ or made by 
means of a spindle and sweep instead of by a pattern. 
The spindle isa bar of iron, fixed in the axis of the 
mould or casting, and around this revolves a loose iron 
collar carrying an arm, to which is bolted the sweep or 
board of proper shape to give the interior surface of the 
mould. The board has aniron edge, and is revolved 
around the bar as the mould is built up, sweeping the 
face of the mould to the proper shape. For curves, or 
curved pipe, the bar is bent to the curve of the axis of the 
pipe, and the sweep is shifted along about 6in. at a time, 
the angles left between its various positions being 
smoothed out by hand by the moulder. Large curves for 
86in. and 48in. pipe can be made correctly in this way if 
the work is carefully done, and the curves are tested by 
template to ensure accuracy. The mould for a 
Y branch or “breeches pipe” will have three spindles 
and sweeps, one for each leg of the branch. This is 
shown by Figs. 33 and 34. 

A few years ago, Mr. Desmond FitzGerald, engineer of 
the metropolitan waterworks of Boston, pointed out that 
while in specifications for water pipes the thickness and 
weight are generally prescribed, and no variations of over 
8 to 4 per cent. are allowed, yet in special castings there 
is much less restriction. Special castings are very 
generally furnished of such patterns as the contractor 
may have in stock, whether large or small, thick or thin. 
As they are furnished for a price per pound, the natural 
tendency is to have them both large and thick. Even 
in cases where the castings are made from drawings 
furnished by the engineer, there isa great difference in 
the weight of the castings made from the same drawings 
by different foundries. As the price per pound for these 
castings is about double that for the straight pipe, 
economy would dictate that they should be made of as 
compact form as is consistent with their convenient use, 
taking into consideration also their influence upon the 
flow of water in the mains. The frictional head lost in a 
branch is, under most circumstances, a very smal] fraction 
of the loss in straight pipe. Under certain circumstances, 
however, as in the case of branches supplying hydrants, 
lifts or elevators, and water motors, the difference 
between the discharge of a branch constructed so as to 
give an easy flow, and the discharge of one of less 
favourable form, would be appreciable. In the case of 
two branches made from the same drawing but at different 
foundries, one had a smooth and well rounded approach 
to the branch, while in the other the opening was con- 
tracted, rough, and with nearly square edges. 


recommend it, and is in line with the attempts made to 
secure the adoption of general uniform standards for the 
bells and spigots of cast iron pipe. In general practice 
the branches of the same size are of varying dimensions, 
and the curves are of different radii and curvature. The 


Special Castings for 
\ Water Mains, Boston U.S. A. 


Curve 
C Standard Wt 1050 Ibs 


Buttons 2 dia and Fi high, 2 on Front 
and 2 on back of each curve as shown 
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12°to 10° Reducer 
E Standard Wt 250 Ibs 
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27° 
12"to 8° Reducer. 
E. Standard Wt 225 Ibs. 


12” to 6°°Reducer 
E. Standard Wt 205 Ibs. 
Fig. 36—STANDARD “PIPE JOINTS 


foundries are often required to furnish such castings to 
special designs, the preparation of patterns for which 
causes delay and additional expense, while standard forms 
would be equally serviceable if they could be furnished by 
the foundries. Some of the Boston standards above 


referred to are shown in Figs. 85 and 36, and these are 


considered to be of as compact form and light weight ag 
itis advisable to adopt. The reducers and offsets havea 
bead cast behind the bell, so that the bell can be cut off, 
leaving a bead on the spigot end of the casting. These 
castings can therefore be readily connected to the bell or 
spigot end of adjacent pipe. This plan has been adopted 
to reduce the number of patterns. The design for 
Y¥-branches has been in use for nearly thirty years, and 
hardly any failures have occurred, though in other forms 
of Y-branches they are somewhat frequent, owing to 
deficiency in strength. Some of the dimensions and 
standard weights of a few specials, taken from the 
extensive tabulated lists, are given in Table J, and a 


Fig. 37--SPECIAL PIPE CONNECTIONS 


variation of 6 per cent. from these weights is allowed. 
For nominal diameters of 36in. and less, the depth of 
bell is greater in the specials than in the pipes, while the 
spigot bead is uniform in both cases. The specials are 
divided into groups as follows, the classes referred to 
being those for thickness of pipe under different pressures, 
as already given in Table E :—Group I.: Diameter 16in, 
and less, Class E only. Group II.: Diameter 24in. to 42in., 
classes Cand E. Group III.: Diameter 48in., 54in., and 
60in., classes B, C, and E. 


Table J.— Weights of Special Castings. 


Total length. Standard weight. 
Special casting. 
Three-way branch, 48in. x 24in.... 4 4... 3,600 
48in. x 36in.... 6 4... 4,600 
Y-branch, 48in. x 36in. ... 5 4,500 
Blow-off branch, 48in, 12in. 3,520 
48in, x 16in. 3,580 
Sleeve for 48in. pipe... . 1 8... B 1600 to 1870 F 
Curve for 24in. pipe, radius 10ft. .. 4 3°8 .. C1050 to 12155 
Reducer, 12in. to 10in. diameter ... 2 9°5 ... 250 KE 
12in. to 8in. diameter 225 E 
 12in, to 6in. diameter 3.0 205 E 


The thickness of metal is the same for the special 
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Fig. 38—SPECIAL PIPE CASTINGS) 


castings as for the pipe, except in the case of sleeves and 
caps. For combination specials, or those involving two 
sizes of pipe—such as reducers and most branches—the 
following additional rules have been prepared:— 
First, in specials combining a Group III. size with a 
Group II. size, the class of the larger size governs the 
class and thickness. Thus, in a Class B branch, 48in. by 
24in., the thickness of both the 48in. and the 24in. parts 
will be that specified for Class B. See Table K. 
Secondly, in specials combining a Group III. or 
Group II. size with a GroupI. size, the larger size governs 
the nominal class, but the Group I. portion is always of 
Class E thickness, unless this rule would make the smaller 
pipe thicker than the larger one. In such case the 
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smaller pipe is made of the same class as the larger, as in 
the previous rule. 

The dimensions of a few of the bells are given below in 
Table K, the letters referring to the drawing of the pipe 
bell in Fig. 27 ante. 


TABLE K, 
Dimensions. 

—— . | Inches. | Inches. | Inches. | Inches. | Inches, 
3 KE 1:50 | 1-20 | 0-60 | 4:0 | 0-40 
6 E ‘1:50 | 1:40 | 0°70 | 4:0 | 0°40 
12 K 1:50 | 1°60 | 0°80 | 4°5 | 0°40 
16 E 175 | 1:80 | 0°90 | 5:0 | 0°50 
20 C |.1:75 | 2:00 | 1:00 | 50 | 0°50 
4 C | 2:00 | 2:10 | 1:05 | 5-0 | 0°50 
30 E | 2°00 | 2°50 | 1°25 | 5-0 | 0°50 
36 E | 2:00 | 2°80 | 1:40 | 5:0 | 0°50 
42 C . | 2°00 | 2°80 1°40 | 5:0 | 0°50 
48 E | 2:25 | 3°60 | 1°75 50 | 0°50 
60 B 2°25 | 3:20 | 1:60 50 | 0°50 


Some of the special castings used in connection with the 
Jerome Park reservoir system, New York, are shown in 
Figs. 87 and 88. The former represents a Y-branch or 
breeches-pipe on a 48in. main, and having an egg-shaped 
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Fig. 39—CURVED PIPE 


connection 24in. by 36in. for a blow-off toa sewer. This 
casting has also a 86in. manhole. Its weight is 5410 lb. 
The latter shows curves, sleeves, and capped pipes for 
house connections. Fig. 39 is a 30in. curved pipe for a 
83 deg. curve, 5ft. radius, as used by the Rochester 
waterworks. Fig. 40 shows a cross casting in place, in 
its mguld with flask. 

Flanged pipes are cast in practically the same way as 
the bell-and-socket pipes, as already described in detail, 
dry-sand moulds aa loam cores being used. In order 
that the flanges may be sound, there is usually a sinking 
head cast upon the he op flange. Before the pipe is 
dipped, the sinking head is cut off, the flanges are faced 
in a lathe, and the bolt holes are drilled as required. 

The manufacture of cast iron soil-pipe, or that used for 
sewage and plumbing work, remains to be considered. 
The pipe is usually made in separate flasks, and cast on 
its side in green-sand moulds, green-sand cores being also 
used. It is made in lengths of 5ft., exclusive of the bell 
or hub, and sometimes has double hubs for pipe of 2in. to 
Sin. in diameter. The regular sizes are 2in., 3in., 4in., 
5in., 6in., Tin., 8in., 10in., 12in., and 15in. diameter. 
More than a thousand kinds of fittings are made for use 
in connection with this pipe. The castings are tumbled, 
and then treated while hot with a preservative coating of 
tar, asphaltum, oil, kc. To a limited extent the pipe and 
fittings are also made with an inside lining of porcelain 
enamel. The pipe and fittings are made in three different 


| AMERICAN LOCOMOTIVES IN ENGLAND. 
By A Locomotive ENGINEER, 
| In view of the “ hubbub,” if I may so express it, 
caused by the importation, some two years ago, of 
American locomotives by several English railway com- 
panies—an event which was heralded by the American 
Press as evidence that American locomotive makers could 
deliver in this country engines of equal power with 
English-made engines at considerably lower price, the 
prices charged by the American firms being a few hundred 
pounds per engine less than that of British firms, and which 
event was consequently regarded by some of the non-tech- 
nical Press at home and abroad as the death-knell of the 
British locomotive industry—it is not surprising that the 
facts recently communicated to the Daily Mail by the Mid- 
Jand Railway authorities, as to the marked disadvantage 
of the American engines, as a result of their trial of the 
_ two makes of engines in question, should cause wide- 
spread interest, and incite the active minds and fluent 
pens of “those who know” to explain to the world in 
general, and to the “superficial thinker” in particular, 
the true import of the Midland Railway trials. 
| Amongst the first in the field was Mr. Rous-Marten, 
| whose article on the subject, in defence of the American 
| locomotive, was published in Tue Enoinerer of the 
14th inst. 
| The very fact that locomotive users in the position of 
| the Midland Railway Company should have instituted 
| trials between English and American engines, and given 
the results of their experience to the Press, invests the 
, subject with an importance which cannot be gainsaid. 
It may be that the figures published by the railway 
company are lacking in the detail which would be 
| necessary to enable the whole question to be exhaus- 
' tively treated, and it would, no doubt, be open to those 
| whose desire or interest it may be to take up the cudgels 
in defence of the American locomotives to claim the 
/need for fuller details before the pronouncement of a 
final verdict on the question of British versus American 
locomotives as raised by the trials on the Midland 
railway. 

This is a point, however, which Mr. Rous-Marten does 
not think requisite to raise. On the contrary, he says: 
“T need hardly say that I implicitly accept Mr. John- 
son’s figures, and that I am perfectly satisfied as to his 
desire to make the comparison as fair as possible.” Nor 
does he question the fairness of the conditions under 
which the trials were made, for further on he adds :—‘‘ I 
simply say that while on the whole no exceptions can be 
taken to the fairness of the methods adopted for trying 
on the Midland Railway those two different classes of its 
own engine (sic), such a trial affords no test whatever of 
the relative merits of British and American locomotives, 
or methods of locomotive practice.” He further says :— 
““My sole criterion of merit is its—the locomotive’s— 
performance in relation to its requirements, its condi- 
tions, and its nominal power.” 

I accept Mr. Rous-Marten’s statement of the case as 
thus enunciated, but when one comes to consider the 
arguments by which he seeks to explain away the un- 
favourable position in which the published figures place 
the American engines, one feels impelled, in the interests 
of that “‘ truth, fairness, and science’’ which Mr. Rous- 
Marten is seeking to promote, to call in question the 
soundness of his contentions. 

The statement issued by the Midland Railway autho- 
rities was as follows :—‘‘ Extra working cost of American 
engine over Engligh engine: Fuel, 20 to 25 per cent. ; 
oil, 50 per cent. ; repairs, 60 per cent.” Now, how does 
Mr. Rous-Marten endeavour to dispose of these damag- 
ing figures against the American engines—made by two 
of the best known firms in the United States—after 
six months’ trial against British-made engines of 
| the same power, and doing the same work? 
He starts by laying down 
the astonishing premises 
that although the Midland 


Railway Company, when 
ordering the American en- 
gines in question, speci- 
fied that they ‘“‘ were to be 
of the same power as the 
standard Midland goods 
engine ’’—against which they 


Fig. 40-CROSS CASTING IN MOULD 


weights, termed ‘ standard,” ‘“ medium,” and “extra 
heavy,” the thickness of the metal being }in., ,*;in., and 
jin. respectively. The average weights per length of 
ordinary single-hub soil-pipe is as follows :— 


Diameter. Standard, Extra Heavy, 

2 

7 27! 
24 474 
324 65 
Bz. 42. 85 
100 
65 . 135 

92. 167 
12 200 270 


_ Anew soil-pipe foundry at Chattanooga has a building 
in the shape of a cross, of stone, brick, and terra-cotta. 
The cupola isin the centre, and the capacity is 50 tons per 
working day of ten hours. Under tha Catlin continuous 
process, now in operation at one plant, the moulds are 
prepared continuously on the lower floor and conveyed to 
the second or casting floor. The moulds are then poured, 
and as soon as the iron has set the sand is shaken out 
into hoppers or shoots leading to the floor below. The 
castings are promptly cleaned, so that they retain heat 
enough for the dipping in the bath of preservative 
composition. In this way, it is said, one flask will take 
the place of ten or twenty flasks under the ordinary and 
slower system. 


were tried—it is nevertheless 
rot ‘‘a fair comparison to 
have both engines made as 
nearly as possible of practi- 
cally identical power, and 
then to try them together on identical work, unless 
it be clear that each class of engine is the one that 
would be used in the land of its origin.” And 
why? Mr. Rous-Marten replies as follows: — “For 
such duty in the United States locomotivesof far greater 
power would be used than these, which have only 1214 
to 1364 square feet of heating surface, 160 lb. steam 
pressure, and cylinders 18in. by 24in., with 5ft. coupled 
wheels.” (The italics here and further on are mine.) 
Mr. Rous-Marten evidently feels this explanation to be 
not entirely conclusive, for he proceeds to add:—‘ It 
may reasonably be asked, ‘ Why, if the smaller dimen- 
sions suffice for the British engine, should they be 
insufficient for the American?’’’ This query is an 
obvious and reasonable one. Let us see what Mr. Rous- 
Marten’s rejoinder is. It is as follows:—‘‘ The reply is 
that all American locomotive practice is based on the 
principle of allowing a margin of power.” On this point 
I need only say, in passing, that the giving of a 
margin of power is such a xe Phamaetg long-established 
principle in all engine designs—and not confined to 
American locomotive practice—as to go without 
saying. The important and practical question in all such 
cases—and especially as regards a locomotive engine 


course, how much, or rather how little, margin of power, 
which spells weight, is necessary to ensure success ? 


which has to propel itself in addition to its load—is, of | § 


Leaving this for the moment, however, I proceed with 
Mr. Rous-Marten’s remarks :—‘In all classes of work 
this is the rigid American rule, and, in pursuance of that 
rule, I assert, with considerable experience of American 
practice in various parts of the globe, that had the 
American builders been instructed to supply an engine to 
do certain specific duty, they would not have produced the 
type now seen on a few British railways, but one of 


far greater power. And, therefore, as the American 


locomotives have worked under conditions not suitable to 
their type, they necessarily have worked under a serious 
disadvantage.” 

I think I have already sufficiently illustrated the line 
of argument pursued by Mr. Rous-Marten in defence of 
the imported American engines. I fear, however, that I 
might lay myself open to the charge of vitiating his argu- 
ment by omitting his succeeding explanations. I will 
therefore at the risk of needless quotation proceed with 
Mr. Rous-Marten’s remarks, as follows :— 

‘“* For when you try one locomotive which is specially 
designed on the spot for particular work against another 
built in a different country on a different design, and 
brought into comparison merely as possessing approxi- 
mately identical dimensions, you handicap the latter very 
adversely. Virtually you pit an engine, admittedly and 
specially suitable to its prescribed duty, against one 
which, while nominally of nearly equal power, is practi- 
cally much less strong, because its type and design pre- 
suppose it to have a margin of strength which, under 
these conditions, is absent, and because also its type is 
only employed in its country of origin, for the specified 
work, with greatly larger dimensions.” And he then 
adds: “Therefore the Midland trial only proves that 
identical dimensions for identical work will not suit 
engines of totally different designs and modes of con- 
struction.” 

One is at aloss to know which of the several specious 
arguments in the foregoing quotations to deal with first. 
They bave been detected and dealt with more or less 
already in the letters published in Taz Encinzer. I may 
start, however, by pointing out one obvious deduction 
which follows from his contention that, in order to place 
the American locomotive on a footing rendering it fairly 
comparable with the British engine in doing the same 
duty, it must be made to dimensions giving it a higher 
margin of power than that of the British locomotive. 
I think the non-technical Press, and even the “ super- 
ficial thinker’? alluded to by Mr. Rous-Marten, will 
spontaneously perceive that if the course suggested by 
him had been followed by the American locomotive 
builders in this instance their engines would have cost 
more in proportion to their larger size. Probably more 
than the difference in price between them and the British 
engines, which is stated by the Midland Company to have 
been only £400 each, which would have precluded the 
contention put forward at the time by the pro-American 
Press, that American locomotive builders could deliver in 
this country locomotives of equal power with British 
locomotives at a considerably lower price. Mr. Rous- 
Marten’s arguments appear to effectually knock this 
fallacy on the head. 

But, in the next place, American engines with their 
greater margin of power than the British engines 
would weigh more, and this extra weight would have to 
be rolled up and down the line to the detriment of the 
permanent way, without effecting any better results than 
the lighter English engines. Besides, Mr. Rous-Marten 
does not attempt to show how the use of larger engines 
would tend to lessen the consumption of fuel and 
oil, in which respect the American engines already 
compare so unfavourably with the English engines, 
although possibly the cost of repairs might be somewhat 
reduced by the adoption of a greater margin in the 
wearing surfaces, in which the American type of engine 
is often conspicuously deficient in comparison with 
English practice. But, after all, what is to be gained in the 
interests of either truth, fairness, or science by any 
such line of argument as that attempted by Mr. Rous- 
Marten? Itis, or ought to be, obvious to all—even to 
the superficial thinker—that the best type of loco- 
motive, as regards both general design and modes of 
construction, and from a scientific as well as a practical 
point of view, is the one which secures efficient and 
reliable working of the stipulated load with the least 
margin of power compatible therewith, and at the 
least expenditure of money in respect of fuel, oil, and 
repairs. The trial of American and British locomotives 
on the Midland Railway gives the palm in favour of the 
British engines, notwithstanding all that Mr. Rous- 
Marten has, so far, advanced to the contrary. 

If Mr. Rous-Marten’s theory were a sound one, I feel 
convinced that the experienced American locomotive 
builders who furnished the engines in question would 
bave taken care, when negotiating with the Midland 
Railway Company for the supply of engines of the 
same power as the Midland standard goods engines, to 
see to it that their engines possessed the requisite extra 
dimensions. I think, therefore, that some other reason 
than the one Mr. Rous-Marten suggests is needed to ex- 
plain the very unfavourable result of the trials of the 
American engines on the Midland Railway. It will be 
interesting to learn what the makers of these American 
locomotives have to say in explanation. 

The subject, as I have said, is a many-sided one, 
raising a variety of points, some of which are alluded to 
in the letters from correspondents. These I purpose 
to deal with in a subsequent communication. 


THE Select Committee of the House of Commons which 
is dealing with the Steam Engines and Boilers (Persons in Charge) 
Bill met on Friday last to take evidence. Mr. H. S. Cunynghame, 
Assistant Under-Secretary at the Home-office, said that the 
eneral view of his department was that the necessity for legislative 
interference in cases of danger deperded on the danger to life 
actually shown to exist. Inthe case of steam engines, very few 
accidents happened comparatively. 
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LAGOS GOVERNMENT RAILWAY. 


As we pointed out in an article which appeared in our 
issue of February 25th, 1898, at the commencement of 
the Lagos Railway—-the formal opening of which by the 
Governor, Sir William MacGregor, took place in March 
Jast—one of the first difficulties was the choice of a suit- 
able site for the terminus. On referring to Fig. 1 it will 
be seen that Lagos town is situated on an island in the 
Lagoon about one mile from the mainland, and in order 
to bring the railway into Lagos itself, a considerable sum 
of money would have been expended in constructing a 
railroad bridge of this length, besides purchasing land in 
the town of Lagos to provide a sufficiently commodious 
site for a railway depot. Nature, however, has provided 
a small island called Iddo, between Lagos and the main- 
land, and on this island Messrs. Shelford and Son, the 
consulting engineers for the West African Railways, 
finally decided to place the terminus. In order to con- 
nect Lagos with the terminus on Iddo Island it was 
decided to construct a bridge for light carts and foot 
passengers only, and this was continued on the other side of 
theisland, thus forming communication for foot-passengers 
between Lagos and the mainland, apart from the bridge 
carrying the railway. It will thus be seen that there are 
three distinct bridges at Lagos, the first the Carter-road 
Bridge, named after the late governor, Sir Gilbert Carter, 
which connects Lagos with Iddo Island; the second and 
third are road and railway bridges which run alongside 
each other and connect Iddo Island with the mainland. 
These latter are generally known as the Denton Bridges, 
and are named after Sir George Denton, the late Colonial 
Secretary of Lagos, and now administrator of the Gambia. 
Owing to the great depth of mud and the treacherous 
bottom of the Lagoon, considerable difficulty was ex- 
perienced in constructing the Carter Bridge, which is 
over 2200ft. in length. It was commenced in February, 
1898, and the last girder was placed in position in 
October, 1899. The bad foundations, the swift current— 
about four knots—and the unhealthiness of the work 
formed the chief difficulties to be contended with. 

The following are a few particulars of the Carter 
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Fig. 1-LAGOS TERMINUS 


Bridge :—The piers consist of piles screwed well down 
into the soft bottom of the Lagoon. The lower ends of 
the piles are solid steei, Sin. diameter, with a cast iron 
screw, 4ft.in diameter, and the upper ends are built up 
from sections of rolled steel—four sections going to make 
up the pile—which were rivetted together by hydraulic 
pressure at the railway workshops. The main girders are 
in 70ft. and 50ft. spans, the former run from the Lagos 
end of the bridge to the swing span and rest on piers having 
four piles, the pitch of the piles being 18ft. 6in. square; the 
latter are on the other side of the swing span and rest on 
piers with two piles, every third pier, however, having 
four piles. The swing span has a total length of 124ft. 
6in. giving an opening for small ships of about 50ft. The 
cantilever arms are of the lattice type, in ten panels about 
57ft. long with an overall depth of 8ft. tapering to 3ft. at 
the ends. The roller path for the swing span is 19ft. in 
diameter and rests on a pier built up of. seven piles, six 
being in the form of a hexagon and the seventh situated 
in the centre. 

The distance between the main girders for the entire 
length of the bridge is 13ft., and the width of the road- 
way between the handrails is 20ft. 6in. The whole of 
the ironwork of the Carter and Denton bridges was con- 
tracted for and delivered by the Patent Shaft and Axle- 
tree Company. The Carter Bridge is approached on the 
Lagos side by a number of brick arches, of which we give 
a photograph in Fig. 6. It has now been decided to con- 
struct a light steam tramway over the Carter Bridge to 
connect Lagos with the railway terminus; but as this 
bridge was originally designed to carry light traffic only, 
the gauge of the tramway will be 2ft. 6in., which will 
thus prevent any of the heavy rolling stock of the 
3ft. 6in. gauge from traversing the bridge at any future 
time. 

The railway, after leaving Iddo Island, traverses the 
Denton railway bridge, and after passing through Ebute 
Metta, a small town on the mainland, where the chief depot 
is situated with the locomotive and carriage sheds, runs 
dead straight for no less than 12 miles with level portions 
and easy gradients for the greater part of the way, there 
is another five miles straight between 36and 41 miles, and 
here again the line is nearly level. The maximum grade 
allowed is 1 in 50, and is invariably compensated for cur- 
vature, the sharpest curve permitted is five chains radius 
in difficult country, and ten chains in easy country. 

The line was first sanctioned to be constructed to Olta, 
a small town situated about 21 miles up country from 
Lagos; it was next decided to continue the railway to 
Abeokuta, a town of 150,000 inhabitants, Jying on the 


east bank of the river Ogun, about 60 miles from Lagos, 
and finally to its present terminus at Ibadan with its 
population of nearly 200,000. A flying survey, however, 
is now being made from Ibadan to the Niger River—see 
Fig. 2—as it is considered desirable to produce the railway 
to that point and so tap the fertile districts which lie in 
the valley of the Niger, and also make use of that great 
waterway. 

Between the two termini there are twelve stations, 
making an average distance apart of about ten miles. 
At each terminus and at Aro, which is the station for 
Abeokuta, there are, besides the ordinary station build- 
ings, engine and carriage sheds, turntables, and weigh- 
bridges. The station buildings are simple in form, and 
in nearly all cases consist of a timber structure, with 
corrugated iron roof supported on concrete piers, which 
raises the whole building clear of the ground. All the 
woodwork for these buildings has been sent out from 
England after having been erected at home, and has been 
re-erected in situ by native carpenters, of whom there is 
a fair supply at Lagos. The permanent way is laid with 
Vignoles rails weighing 50 lb. per yard, resting on a 
special form of steel sleeper weighing 82 Ib., made by the 
Moss Bay Company, and placed every 2ft. 9in. apart. 
These sleepers are pressed out of one solid plate, and 
have lips to receive the rail according to the necessary 
requirements of gauge, which is 3ft. 6in. on the straight. 
Creosoted sleepers are, however, used at all points and 
crossings and over bridges, in which case the rails are 
simply spiked down to the sleeper. It is fair to say that 
creosoted sleepers have so far stood fairly well, but 
whether they will undergo the test for long it is at present 
difticult to say. 

All the banks and cuttings are tipped and excavated 
entirely by hand; and except where the bank or cutting 
is long when small tip-wagons are sometimes used, the 
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Fig. 2—FLYING SURVEY TO THE NIGER 


whole of the earthwork is carried by the natives on their 
heads from one point to the other. The average pay for 
this class of work is 9d. per day, and the average amount 
of work done in this time is almost exactly one cubic yard 
per man. The formation width is 13ft., with a slope of 
14 to 1 on embankments; but in cuttings it has been 
found in general more suitable to leave the sides vertical, 
with the result that the heavy rains do not come down 
the sides of the cuttings and wash away portions of the 
earthwork. 

Among the obstructions to rapid progress have been 
lack of sufficiently good ballast, and the heavy bush- 
clearing operations. No ballast was obtainable until 
sixty miles of line had been constructed, and then only at 
one or two points on the line, and therefore had to be 
transported for considerable distances. 

Besides the Carter-road bridge and the Denton-road 
and railway bridge, several other bridges of importance 
have been constructed, and of these two are on the main 
line. The first, over the river Oyan, consists of three 
60ft. spans, and the other, over the river Ogun, of three 
100ft. spans, and is shown in Fig. 5. A type of half- 
through girder has been adopted in the 100ft. spans 
shown on Fig. 5, the total depth of girder being ft. 
The rail level is 2ft. below the top of girder, and the body 
of the carriages passes over the bridge quite clear, although 
the distance from centre to centre of girders is only 
10ft. 6in. By this means some of the advantages of both 
deck and through bridges ure obtained. 

As the town of Abeokuta—see Fig. 2—lies on the east 
side of the river Ogun and the railway runs along the 
western side for some miles before crossing the river, it 
was decided to construct a short branch to carry the rail- 
way into the town itself. The river Ogun here, however, 
is wide, and necessitated the construction of a bridge 
which is larger than the other two bridges just mentioned 
put together, and consists of three 100ft. spans, three 
60ft. spans, and one 30ft. span. The same design was 
used as for the other bridges, and as an example of rapid 
delivery it may be mentioned that the whole of the steel 
work for this bridge, with the exception of the small 30ft. 
span which was ordered later, was delivered f.o.b. Liver- 
pool ten weeks after date of order by the Widnes Foundry 
Company—a result which we believe will compare favour- 
ably with the Atbara and Tugela records. 


The locomotives used for hauling the traflic consist 
chiefly of six-coupled engines with six-wheeled tenders 
and leading pony-wheels, and are shown on Fig. 4. They 
have been constructed by Hawthorn, Leslie and Co., and 
all are fitted with the Waelscheart valve gear, which has 
given every satisfaction. The leading dimensions are ag 
follows:—Cylinders, 14in. diameter by 18in. stroke: 
grate area, 12 square feet; heating surface, 703 square 
feet ; diameter of driving wheels, 3ft. 34in.; fuel capacity 
80 cubic feet; width over footplate, 7ft. 6in.; and 
between frames 2ft. 11}in. Weight in working order on 
coupled wheels 22 tons 18 cwt., and on pony wheel three 
tons, making a total of 25 tons 18 ewt. A spark arrester 
is fitted inside the smoke-box, which does away with the 
necessity of providing one on the top of the funnel ag is 
common with most engines for foreign parts. The loco- 
motives are sent to the Colony in parts and are put 
together by native fitters working under the supervision 
of one or two Europeans. The carriages and wagons are 
all of the bogie type without exception. The standard 
length of the carriage underframes is 45ft. and over body 
40ft., and the length of wagon underframes 26ft. The 
carriages have been built partly by the Bristol Carriage 
and Wagon Company, and partly by Brown, Marshall, and 
Co., from designs furnished by Shelford and Son. 

There are three classes of carriages—first, second, and 
third. It may seem unnecessary to provide three classes, 
but it must be remembered that the result of British 
rule in West Africa has been to produce three classes 
which are more pronounced than they are at home, viz., 
Europeans, educated natives, and uneducated natives, 
The first-class compartments are fitted with comfortable 
cane seats with cane backs sloping backward at a con- 
siderable angle. All windows are fitted with louvres, 
which can be used in the place of the glass when 
required. The roof is double, the top one being made of 
corrugated iron and the bottom one of wood, with a gap 
between the two in which air is allowed to circulate 
freely. All along either side of the carriage is a sheet 
iron sunshade kept well away from the body of the 
carriage. Fig. 3 shows a mixed train and station 
building. 

The railway is the property of the Lagos Government, 
the cost being defrayed by the issue of a loan. The work 
was carried out departmentally by Shelford and Son, of 
Westminster, who are responsible for the design and 
construction of both bridges and railway and the appoint- 
ment of both construction and working staffs. The 
number of Europeans employed during the construction 
of the bridges and railway since the commence‘nent has 
averaged sixty, and includes engineers, assistant 
engineers, accountants, storekeepers, fitters, drivers, 
platelayers, &c. The average number of natives em- 
ployed has been about 8500, with a maximum of about 
10,000 employed at one time. 


THE INSTITUTION OF NAVAL ARCHITECTS AT 
GLASGOW. 


On Tuesday, the 25th inst., the summer meeting of 
the Institution of Naval Architects, which is being held 
again in Glasgow this year, and which lasts until to day, 
opened in the Corporation Galleries, in Sauchiehall- 
street. The Earl of Glasgow, President of the Insti- 
tution, was introduced by Lord Provost Chisholm, 
and soon afterwards took up his position as chairman of 
the meeting. There was a large and representative 
gathering of delegates from practically all countries, 
making a total of about 250. Again we regretted to miss 
the always welcomed face of Sir W. H. White, Director-in- 
Chief of Naval Construction, but the naval element was 
in strong force as usual, and many well known experts in 
shipbuilding and its kindred sciences had found time to 
make their way north. 

The Lord Provost, in the course of his introductory 
remarks, said he desired in the name of the municipality 
and the citizens of Glasgow to offer to the members of 
the Institution the heartiest welcome to the city. No- 
thing that was in any way connected with the building of 
ships could possibly be a matter of indifference to the 
citizens of asm, who had been so long and s0 closely 
identified with that industry. 

The Earl of Glasgow said that his first duty was very 
agreeable, as he took the chair primarily to return 
thanks on behalf of the Institution for the welcome which 
had been extended tothe members, and which was assured 
to them wherever they went during the present visit. 
He noted with pleasure the presence of so many friends 
from other countries, especially Germany, which, he 
said, they recognised as having given a great impetus to 
shipbuilding. The chairman pointed out the vast im- 
provement which had been effected on the Clyde since 
the last visit of the Institution to this city in 1899. Last 
year was the record year of shipbuilding on the Clyde. 
Of 541,031 tons launched during the year in Scotland, no 
less than 444,609 tons were built on the Clyde, leaving 
49,429 tons for the rest of Scotland. But that was 
not all. In England last year the total tonnage 
launched was 961,426 tons, a very little more than double 
that built on the Clyde, so that the Clyde shipbuilding 
for 1900 was half that of all England. Since 1889, too, 
the length of Glasgow’s quays had been increased by two 
and a-half miles, viz., from six miles to eight and a-half ; 
the revenue of the Clyde Trust had risen in the same 
time from £287,953 to £441,419; the Customs revenue 
practically from one million to two millions sterling ; the 
total tonnage of exports and imports from three million 
tons to 7'4 millions ; whilst the total registered tonnage 
had developed to four and a-third million tons. The 
Earl pointed out that Glasgow was now in possession of 
a dock—No. 3—which he believed to be second to none 
in existence. It was 130ft. longer than the well-known 
Prince of Wales’ Dock at Southampton. The water area 
had been extended 52 acres, whilst the river had been 
deepened so as to take vessels of 26ft. draught. A new 
departure in the Clyde passenger steamship service was 
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now in hand, by the building of the new turbine boat 
with four sets of turbine propellers, driven at a speed of 
1000 revolutions per minute. In conclusion, Lord 
Glasgow feelingly referred to the great loss which the 
Institution had sustained by the death of two such 
eminent men as Lord Armstrong and Lord Inverclyde. 
They were a loss to the nation as well as to science. 
Looking at Glasgow as it was to-day, it was difficult to 
realice that in 1843 it had a population only of 84,000. 
He would fittingly wind up his short address by wishing 
for this city that best of wishes which was expressed so 
well in the motto on the city’s arms, ‘Let Glasgow 
flourish !”’ 

The Earl afterwards, observing that the late secretary 
of the Institution, Mr. Holmes, was present, whose 
retirement caused such unfeigned sorrow to every 
member of the Institution, made a pleasing allusion to 
his valued services, and took the opportunity of iniro- 
ducing Mr. Dana, the incoming secretary, and wishing 
him every success. He made a suitable and brief reply. 
Mr. Dana will relieve Mr. Dunell, the acting secretary, 
who has done such excellent service in promoting the 
interests and the entertainment of all during the present 
meeting. 

The first paper read was by Lord Brassey, K.C.., 
upon the subject of ‘‘ Mercantile Auxiliaries.” After 
dwelling upon the past history of the movementin favour 
of the employment of such vessels, and showing that the 
earliest contracts for the conveyance of British mails by 
sea required that ‘postal vessels should be suitable for 
conversion into armed cruisers,” this wise stipulation 
having been withdrawn in 1858, Lord Brassey proceeded 
to quote the opinions of Sir Nathaniel Barnaby, Admiral 
Sir Frederick Gray, Sir Spencer Robinson, Admiral 
Fourniet, the late Lord Inverclyde, the late Mr. Ismay, 
and, more recently, that of Mr. Peskett, of the Cunard 
Company, and of Mr. Biles, in his valuable paper read 
before the Institution of Civil Engineers in June, 1899; all 
of whom advocated most powerfully the subsidising of 
our great ocean liners, not only that they might be re- 
tained as accessories to a fleet, in order that a light arma- 
ment might be placed upon them in time of war, 
practically for self-protection when employed as scouts, 
but that they should be fitted with special armoured 
decks, increased bulkheads, and water-tight compart- 
ments, and that their armament should be in protected 
casemates, so that the merchant ship need not be much, 
if at all, inferior to many warships. It has been pointed 
out that so little hecd has been paid to the counsels of 
these experts that only £63,000 is payable to the owners 
of our reserve merchant cruisers under the Naval 
Estimates now before Parliament out of a total of 
£32,000,000 voted for the Navy, or about one five- 
hundredth part. Another telling illustration from this 
paper is given in the statement that the grant for postal 
services in Great Britain is only £637,000, or about half 
of that allowed by F’rance and Germany. Yet the total 
value of the foreign trade of Great Britain is twice and 
a-half that of either France or Germany. Under the 
older and, perhaps, wiser postal régime this grant 
would have been three times the amount named. 
But perhaps the most serious aspect of the subject is 
conveyed in the following warning by Lord Brassey, 
when touching upon Mr. Ismay’s statement that, on 
the occasion of the Penjdeh incident, great tempta- 
tions were ocffered to the owners of the White 
Star steamers running between San Francisco and Japan, 
which, if yielded to, would have transferred the fleet to 
the United States flag. The warning is as follows: 
“The British ownership of a magnificent steamship is 
a slight national tie. It binds to no national service 
while it exists, and it may be broken without warn- 
ing. ... These considerations may be pleaded as a 
strong argument in support of the policy of binding all 
cur finest vessels to the service of the State as mercantile 
auxiliaries.’’ Lord Brassey concluded with a general 
review of the steps which should be taken to make our 
complement of mercantile auxiliaries a reality instead of 
a name, in the course of which he hints that the annual 
expenditure on this service might usefully be raised from 
£60,000 to £600,000, and points out that, at least, such 
a flotilla of subsidised and modified liners would “ protect 
our commerce from interruption by the auxiliary vessels 
of a hostile Power.” 

A second paper, by the same author, upon “ Conver- 
sions and Re-armament of Ships,” was then read. In it, 
Lord Brassey, after commenting on the fact that the 
cost of conversion of the Dreadnought was £99,521, 
which he considered was due to the work having been 
spread over five years, goes on to review the process of 
reconstruction which has been in progress in I'rance 
during the past six years, by which ten battleships 
and five coast defence vessels are or will be brought 
up to date by the cutting down of their heavy super- 
structures, the fitting of Belleville and Niclausse boilers, 
the modernisation of machinery, and the re-arming of 
the ships with guns reduced in calibre, lighter in weight, 
and of better range. The original estimate for all this 
work was one million sterling. It is observed in’ the 
Peper that this figure may be considerably exceeded, 

ut that such excess will be amply justified by the 
result, and that such a policy ‘‘ should be good for our 
navy.” Lord Brassey makes uo apology for writing at 
some length upon the Admiral class of battleship and 
upon the belted cruisers. As already advocated in his 
paper upon this subject in the ‘“ Naval Annual” for this 
year, he proposes to replace the heavy barbette guns of 
the battleships by 9:2 wire guns, to remove the compound 
armour belts, and to protect the water-line and batteries 
of quick-firers with armour of later description. He does 
not, however, indicate the alterations which he would 
make in the propelling machinery and boilers to increase 
the speed of these vessels. The belted cruisers he 


would lengthen amidships, give them higher freeboard 
forward and greater protection on the sides amidships. 
The increase of length would, he considers, give increased 


speed, 


Having indicated “a general idea,” Lord Brassey 
would ‘leave the practical application to constructors 
and shipbuilders.” He considers that the time taken 
for reconstruction need not exceed one-fourth that 
required to build a new ship. 

The discussions upon Lord Brassey’s two papers were 
taken simultaneously in order to save time, a method 
which we think was to be regretted, for one naturally 
got mixed as to the features of the two papers, which 
were totally distinct and not associated with one another 
in any way. 

Admiral Freemantle, in touching upon the first. paper, 
considered that Lord Brassey had given sound and cogent 
reasons for increasing the number of merchant auxiliaries 
very considerably. He alluded to a recent discussion at 
the spring mecting of the Society over the papers read 
by Mr. Biles and Admiral Sir I’. Fitzgerald, from which 
it did not appear that the United States naval officers 
fo id in the merchant cruisers all that was to be desired. 
But he thought that on occasions when information 
might be required from a considerable distance, such as 
when Nelson had to despatch scouts to the West Indies, 
fast subsidised liners would prove useful. At any rate, 
the number of eligible cruisers is now far too small. It 
is only about 140. How many do we require? He 
agreed with the lecturer that the numbers required to be 
increased largely. At the end of the great naval war 
there were 500 cruisers afloat on service, with restriction 
of the sphere of service to the Mediterranean and the 
Atlantic. With only our ordinary numbers of naval 
cruisers to depend on, the mercantile marine would be at 
the mercy of an enemy’s vessels. He supported the 
lecturer in his demand for armed mercantile cruisers, 
though he did not agree that absolute protection of 
machinery could be attained, nor did he think that 
hitherto any idea had been promulgated of affording 
armoured protection to the guns carried on such vessels. 

As regarded the second paper, he thought that if re- 
armament is done at all, it should be done thoroughly. 
Lord Charles Beresford proposed to fit all the service- 
able old ships with quick-firing guns. This he did not 
like. He would give as an illustration of his views of 
the difficulty of re-arming vessels satisfactorily, the 
Temeraire, built in 1878. The Admiralty ordered her to 
be refitted with quick-firing guns, and this was done, 
with weapons of rather early patterns—not the best. 
The magazines had to be entirely taken to pieces. It 
was seriously proposed to remove the vessel’s bridge, and 
derricks and boat deck beams had to be cleared out of 
their places. After all this had been done the vessel 
was less effective than before her conversion. He fully 
agreed with the proposal to have an administrative 
Committee appointed to assist the deliberations of the 
Admiralty, to consist of technical naval officers. It 
would be most useful, and would relieve much of the 
detail of the work there. As regarded the battleships 
of the Admiral class, they were, in many respects, good 
vessels, but draw, when floated, a little too much water. 
Nevertheless, if they could be reconstructed and re- 
armoured as proposed by Lord Brassey, at a cost of, say, 
£200,000 per ship, he thought that they were well worth 
the spending of the money. He would also advocate 
the expending of £100,000 on each vessel of the 
Orlando type, if they could be lengthened and raised 
higher forward as suggested in the paper. The 
Admirals might be useful as coast ‘ offence” batitle- 
ships, if the term coast ‘‘ defence” was objected to. 

Sir Nathaniel Barnaby remarked that he regretted the 
absence of Sir W. H. White, who would have been able 
to deal usefully with the points raised in these papers. He 
thought that Lord Brassey was not quite fair in calling 
the secondary batteries of the Admiral type unprotected. 
As regarded the first paper read, he did not think that 
shipowners could be persuaded to build mercantile vessels, 
or rather to give orders for them, so that they would 
form eflicient ships of war, such as Mr. Biles suggested 
in his recent paper. Even if so constructed they would 
rapidly become obsolete as naval cruisers, though they 
might still figure usefully in the merchant navy. It was to 
be remembered that cruisers became obsolete far more 
rapidly than battleships. He was, however, in favour 
of Lord Brassey’s idea, if thoroughly and efficiently 
carried out. One thing was very certain. If the sugges- 
tions made in this paper should be carried into effect, this 
meeting of the Institution of Naval Architects in Glasgow 
would become famous in history, and a greater step 
would have been taken than any that had been made 
during the past century. This statement elicited loud 
applause. 

Mr. Biles was of opinion that if Lord Brassey had not, 
at the call of duty, left the country, the question of the 
extended employment and subsidising of merchant 
cruisers would long ago have been taken up and carried 
into effect. He asked the question whether some official 
statement from the society should not go forth that 
would show how mercantile steamers could be modified 
in building, so as to be made quite as effective for the 
purpose of scouting or for the protection of commerce as 
ordinary cruisers? He had demonstrated in a paper 
read before the members of the Institution how they 
could usefully be made to carry light armour, and had 
dealt in detail with all particulars, the figures being accu- 
rate and not merely suppositious. The estimate did not, 
however, include the cost of guns or of their mountings, 
fitment, &c. kc. Lord Brassey had, he thought, empha- 
sised the fact that mercantile vessels could be made as 
effective for purposes of war at sea as citizen soldiers had 
recently been found effective for purposes of warin South 
Africa. 

Admiral Bowden-Smith said that he had only just 
seen the paper by Lord Brassey on the conversion of 
older vessels, and could hardly form an opinion. But, 
as regarded the other, he felt very faint at heart when 
the comparative statements of the numbers of very fast 
mercantile steamers building and built in foreign 
countries, as compared with those in Great B-:itain—was 
read out. He recovered, however, on remembering that 


a quarter of a million of British troops had been trans- 
ported to South Africa under the British flag with perfect 
ease and without accident. He thought that instead of 
taking away from the mercantile marine, in time of war 
or national peril, for scouting and other naval purposes, 
our swift liners, they should continue running on their 
ordinary routes, only in an armed condition. He con- 
sidered that the Lords of the Admiralty should have 
expert advice of experienced naval officers, and of ship- 
builders and of other experts in naval construction, to 
give independent advice and assistance at the Admiralty. 
At present the Board was far too hard worked, and too 
much occupied in detail, so that they were seldom seen 
outside the walls of their office. He trusted that Lord 
Brassey would still continue to press his interesting 
suggestions as regarded the employment and subsidising 
of the mercantile marine. 

Professor Elgar, speaking of conversion of old vessels, 
remarked that everything suggested by Lord Brassey 
could be done ; but there was the question of cost to be 
considered. He did not think that it was practicabie to 
give a trustworthy estimate beforehand of the cost of repair- 
ing and rendering eflicient and up to date such ships. It 
would have to be gone into with great care and judgment. 

Admiral Sir John Hay then proposed that a petition 
should go from the meeting of the Institution, urging 
upon the Admiralty the importance of Lord Brassey's 
suggestions, and submitting that a consultation com- 
mittee should be appointed for the assistance of the 
Admiralty, on which the Navy, the contractors, and the 
private shipbuilders should be represented, to consider 
and report. Mr. Thornycroft seconded this proposal, 
and it was afterwards embodied in a brief motion, which 
was put to the meeting and was unanimously carried. 
Lord Brassey fully coincided with this arrangement. _ 

The third paper read on Tuesday, and those taken on 
the following days, will be dealt with in future issues. 


LABOUR TROUBLES. 


THE strike of enginemen, boiler fitters, and firemen at the 
Malleable Ironworks, Stockton-on-Tees, which has lasted 
twelve weeks, and affected 2000 men, was settled on Saturday, 
through the interposition of the Iron Trade Federation, the 
men agreeing to return to work on the old terms. The strike 
— upon a demand by boilermen for a 4s. increase 

r week. 

At Vivian’s Spelter Works, Swansea, the men are out on 
strike. The manager has issued a protest that he had not 
victimised any workman because he was a trades unionist, 
and has not fined a man 10s. for absenting himself from 
Sunday work. Furnaces, he adds, are kept ready if men will 
resume work, and any grievance will be discussed, and, if 
possible, corrected. 

In the Bristol district, as in many others, a good deal of 
unrest prevails amongst carpenters, and at Clevedon building 
operations have been almost entirely suspended. 

The Penrhyn quarrymen are being substantially helped by 
the Welsh colliers. On Saturday a further sum of £10, 
making £50 in all, was contributed by Dowlais sympathisers 
amongst the colliers. 

At Neath the monthly meeting of the Western miners was 
held on Saturday, when delegates representing 13,000 miners 
were present. It was stated in the course of the meeting 
that — had been paid out to the unemployed during the 
month. 

The proposal of the Swansea Builders’ Association to the 
Gas Stokers’ Union to arbitrate has been refused. 

The tin-plate workmen of the Swansea district have had 
circulars distributed amongst them by the Steel Smelters’ 
Union, propounding the following questions for their con- 
sideration :—Whether they will accept a six months’ agree- 
ment? Whether they will insist on twelve months’? and, 
Whether they contemplate stopping work if their demand be 
not granted ? 

The Llest Colliery disputes continue, affecting between 300 
and 400 men. A few days ago they decided to reject the offer 
of the company to return to work at a reduction of 25 per 
cent., and further stated that they would not even accept a 
5 per cent. reduction. It is now considered probable that the 
dismantling of the colliery, which has been commenced, will 
now continue. The owners state that on account of the large 
quantity of water with which they have to cope, and for other 
reasons, the colliery cannot be worked at a profit at the prices 
now ruling. 

The Clydach Vale strike, affecting 3000 men, was settled 
on the consideration that a Conciliatory Board should be 
formed, and this is now to be considered in a practical 
manner. -It is definitely arranged that the directors will sit 
as a body, and represent the company, and that the men will 
select representatives from amongst themselves. This weck 
the selection is to be made. 

The Dowlais colliers held a large meeting on Saturday, and 
as an outcome of the discontent prevailing, resolved to send a 
deputation to the Executive Council Federation meeting, 
Pontypridd, this week, with reference to the delay in settling 
the day wage question. 

The Llanerch Colliery (Llansamlet) dispute, after a strike 
lasting two months, has been settled, and work is now 
resumed, 

The cupola men employed at the Cape Copper Works, owing 
to a wages dispute, went out on strike on Wednesday last, 
and up to Saturday night no settlement had been made. 

At Dowlais, a dispute which had a threatening outlook 
took place last week on the rail bank of the Goat Mill, but 
was adjusted on Wednesday. It had reference to time reduc- 
tions, and a strike was threatened, but by mutual concessions 
this was avoided. 

The latest reference to the ballot amongst the tin-platers 
indicates that a strong majority support the twelve months’ 
arrangement for retaining wages as at present. On the 
ballot paper they were required to state whether in the event 
of a refusal they would support a strike, and the opinion 
strongly favours this alternative. The employers are under- 
stood to be opposed to a struggle, so a peaceable arrangement 
is almost certain, and, considering the improving prospects 
of the trade, this is very desirable. : 

The statement current in well-informed quarters in 
Swansea is that an arrangement has been actually made 
between employers and men, mutually binding for twelve 
— but no details are allowed to transpire for a few 

ays. 
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GLASGOW EXHIBITION—MACHINE TOOLS. 

We deal to-day with the majority of the machine tools | 
exhibited at Glasgow by British manufacturers in a spe- | 
cial supplement. We had intended to include all home | 


only at a small] part of its circumference. It is this 
spindle which carries the drill and counterbore, and if too 
much resistance is met the belt slips. The other spindle 
carries a facing tool. When bars are cut off in a lathe, a 
small ** core” is left projecting from the end. The rough- 


fig fer 


Fig. i—NEXAGON TURRET FACE PLATE LATHE, BY JOHN LANG AND SONS 


exhibitors in that supplement, but the late arrival of 
drawings from some makers and the limit of space 
have rendered itimpossible. In order, however, to make 
the present issue complete, we give 
descriptions of some remaining tools 
here. The various merchant firms 
will be dealt with in succeeding issues. 

In the supplement we have described 
the new form of bed adopted by John 
Lang and Sons, and have illustrated a 
couple of lathes fitted with it. Several 
other lathes are shown on their stand. 
The same general features characterise | 
them all; they include a larger engi- 
neer’s lathe with 12in. centre, which 
differs from that described in the sup- | 
plement, principally in the form of the 
bed and in the dimensions of the parts ; 
also a 6in. single geared lathe designed 
for turning small shafts and studs. It 
is of very simple design; there is no 
gearing in the head, which is provided 
with a five-step cone; the “back” 
shaft is in front and is driven by a 
three-step cone. There is no provision 
for screw cutting; the loose headstock 
has side adjustment for taper turning ; 
the slide rest is simple. An open 
spindle capstan lathe is shown. The 


and-ready treatment for this is to hammer it down before 
making the centre, a method which can hardly be con- 
sidered good. The facing tool in this little machine is 


Reverse Wheel 


four-step cone on the head isover- | S| First Querations Rough Facing Pifth Operation Rough 
hung, the lantern part of the spindle Zi Secon! « Borwg : . Facing. 
being between the bearings; a folding- Third, Serapung cut over face. Sith =” Scraping 
over screwing head is mounted on the Poste. x Borwng hole to size cut-over face. 


saddle. Lang’s feed motion, giving 
advances of per revolution, 


is fitted. The feed shaft is brought to the front and | provided for removing the “core” in a more scientific 


stowed close under the shear. A single pulley on the spin- | manner. 


The bar is clamped in a‘self-centering vice. 


dle drives it by belt through the change gear. Sliding by | The headstock, which is capable of movement by lever 


hand or self-acting is effected by a rack and pinion. 
Two powerful lathes with deep box beds are also shown. 
One of these, provided with a hexagon turret, we illus- 
trate. The other has a compound sliding, surfacing, and 
screw-cutting rest. It swings 24in. and has Lang’s 
handle-feed motion. Both are intended for chuck work, 
and as neither has a loose head, the half V is omitted 
from the bed, the guiding being effected by the front 
shear only. The lathe we illustrate will swing 30in., 
and the handle feed motion is doubled, the possible 
changes being 160, 80, 32, 20, 10, and 4 revolutions 
of the spindle per inch travel of the tool. The neces- 
sary figures to show the operator in what position 
to put his handle to get the necessary combination are 
stamped on the quadrant plates. A plan of the tools and | 
tool-boxes used for machining change-wheel blank, one 
of the jobs which the machine is doing at the Exhibition, 
is shown by the annexed sketch. In the first and third 
operation two tools operate at once—one on the rim, the 
other on the boss. The rough boring and finishing boring 
tools do not adjoin, so as to leave room for the large tool- 
boxes. Sometimes, when it is found necessary, two tools | 
are mounted side by side for rough facing, the leading | 
tool roughing off the skin and the second following. The 
final scrape is given with the flat tools and a quick feed. 
The following dimensions may be useful. Height of , 
centre, 164in.; chuck, 24in. diameter; front journal, 4}in., | 
diameter; 23in. hole through spindle ; four steps on cone | 
for 3in. belt. A double set of pulleys is provided on the | 
countershaft, giving speeds of 90 and 120. This lathe is | 
shown in operation. 
A useful little tool, shown by the same makers, | 
for centering bars up to 4in. diameter is worth notice. 
It is provided with two spindles, one of which has | 
a pulley larger than the other. The driving belt} 
embraces both, but the centre of the smaller pulley | 
being at the same level as the other, the belt touches it | 


'| the annexed sketch will make the point clear. 


to do their work. Tig. 4 shows this useful machine, 
A small universal tool-grinding machine is shown also, 
John Lang and Sons depart from the usual method of 
grinding twist drills. In general a single bevel is given 
to the face, and a rolling motion is imparted to the drill 
whilst grinding to produce it. Lang’s recommend 
sharpening the drill like a chisel or plane—that is, with 
one long bevel and one steeper and quite short bevel, 
Itis not very easy to explain what is meant, but perhaps 
The part 
marked A is roughed away anyhow, the bevel at the 
cutting edge alone has to be touched up when the drill 
gets dull. The area of this part is so small that the drill 
need only be moved back and forth under the stone, 
being held at the correct angle in a suitable rest, and 
being sufficiently to one side of the vertical centre line of 
the mill to give the required bevel. This is claimed to be, 
and has every appearance of being, an excellent system of 
grinding twist drills. Before concluding our description 
of this very interesting exhibit, we must mention the 
work stands, racks for bars, mandrils, &c., workmen's 
cabinets, and fitter’s bench, which are exhibited. Our 
most up-to-date shops are now adopting this type of 
thing, but those managers who are not yet persuaded of 
the advisability of securing the tidiness and convenience 
which accompanies their use, would do well to inspect 
those shown by these exhibitors. 

We have selected from the fine tools which appear on 
Kendal and Gent’s stand a ‘‘ new type engineer’s universal 
screw-cutting capstan lathe” for illustration. We have 
| done so because we think our readers will find it interest- 
ing to contrast and compare the various machines of this 
description which are shown at the Exhibition. Kendal 
and Gent make this lathe in three sizes, of which the 
smallest is shown. It has Sin. centres, and will admit a 
maximum length of 2ft. 3in. The spindle will take bars 
up to 2,;in. diameter, and the screwing apparatus is suit- 
able for dies up to l}in. diameter. The larger machines 
will take respectively bars of 34in. and 4}in. diameter. 
It has gear for instantaneous change from single to back 
gear without stopping the lathe ; independent self-acting 
sliding and screw-cutting motions, with special provision 
for changing from one to the other instantly. It has two 
seis of stops; the automatic for sliding and screw cut- 
ting, with dead stops for length and diameter. The spindle 
is hollow and open-sided, and the capstan is mounted on 
the swivel side, so that taper work can be done. The die 
box is mounted on the rest, and is used for all ordinary 
| threads, but the lead screw provides for those of excep- 

tional pitch. Little further remains to be said which the 

engraving does not show clearly. The lathe is as free 
| from complications as a machine intended for the class 
| of work it is proposed to do on it could well be, and there 
appears to be nothing in it likely to get out of order or to 
give trouble. Attention may be directed to the large 
diameter of the lead screw. Itisillustrated on page 666. 

The other machines exhibited by this firm are of prac- 
| tically the same designs as those shown by them at the 
Paris Exhibition last year, and fully illustrated and de- 
scribed in our issue of September 7th, 1900. They include 
various milling machines; radial drills with double spindles 
for drilling and tapping, an excellent arrangement; and 
automatic screwing machines of various sizes. Mr. Dixon's 
patent universal cutter grinding machine is also 
shown. The point about this machine, it may be well to 
remind our readers, is that it sharpens the tool on 
both sides. The usual grinding of the top of the teeth 
is done in the ordinary way with the emery wheel. When 
it is complete the table carrying the work is swung round 
under another spindle, which carries a copper disc fed 
with oil and emery. This is used against the face of the 
teeth, and effectually and rapidly removes the burrs and 
| roughness produced by the emery wheel. The machine 
is well worth inspecting, as in many respects it is well 

above the average of machines of its class. 

Some of the milling machines shown are of the planer 
type, others vertical profilers of the kind largely used in 
locomotive works. In al] of these latter the spindle is driven 
by a right-angled belt and a horizontal pulley. In the 


Fig. 2—-DUPLEX FACE PLATE LATHE, BY LOUDON BROS. 


in both directions, is set so that the facing tool is 
to the end of the work, and is then pulled up til 
is entirely removed. The lever is then thrown over and 
the combined drill and counterbore brought into position 


resented | larger sizes back gear is provided. They are all well- 
P the core | designed machines, in which careful attention ha 


s been 
given to the support of the tool and the convenience of 
manipulation of the machines. 
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Two of the tools exhibited by Loudon Bros. we illustrate, | ,4in. to 1}in., allowing of forty intermediate changes. 
Figs. 2 and 3. One is a well-proportioned electrically- | This machine is driven electrically at the Exhibition. 
driven radial drilling machine, which occupies a prominent | Looking at the excellent tools which we have described 
position on their stand. A 38 horse-power motor is | to-day, it is impossible not to feel proud of British 
mounted as shown, and drives, through a raw hide pinion, | machine tool makers, 


Fig. 3—-RADIAL DRILLING MACHINE, BY LOUDON BROS. 


a large spur wheel on the cone shaft. The cones are | TUNNELLING THE JURAS. 


designed for a fairly wide belt, and the double gearing | 

i t : 1 French Minister of Public Works has just appointed 
is so arranged that the change from single be a to inquire into the conditions it 
double gear, or vice versd, —, be instantly ‘effected by | may be desirable to exploit the railways that are to be con- 
the movement of a lever. An index upon the side of the structed upon French territory in view of the opening of the 
bracket carrying the cone gives the correct position for Simplon Tunnel. This great enterprise, which is to be 
the belt to drill holes of varying diameters. The spindle | terminated in twenty months, is naturally attracting a good 
is of hard steel 2}in. diameter, it may be instantly started, | geal of attention in France, where the railway and maritime 
stopped or reversed by the simple movement of a lever. | interests have already suffered heavily from the Saint Gothard 
It is counterbalanced, and bas a vertical self-acting feed | Tunnel, and it is feared that this new connection between the 
motion of 18in. by rack and pinion. The hand motion | 
is so arranged that the spindle may be rapidly raised or | 


construction of the Simplon Tunnel the passage will be still 
further shortened, and the Swiss and italian railways will 
thus tap practically the whole of the traffic from North-west 
Europe, England, and America. While the Saint Gothard 
Tunnel reaches a height of 1155 m.and the Mont Cenis 1295 m., 
and gradients of,2°7 per cent., the Simplon will only have a 
height of 700 m., and the maximum gradient is not much 
more than 1 per cent. The passage, moreover, is not so 
liable to be interfered with by snow and avalanches, so that 
not only does it shorten the route to the Italian ports, 
but there is nothing to be feared from interruption to 
the traffic. Under these circumstances it is only natural 
that the French should seek to utilise the Simplon, and 
thus convert a threatened danger to their interests 
into what is likely to prove a distinct- advantage over 
the Swiss railways. At present the Paris, Lyons, and 
Mediterranean line divides at Dijon, one section going to 
Pontarlier and Lausanne, and the other passing south by 
way of Macon, Bourg, and Mont Cenis to Milan, while there 
is an embranchment from Bourg to Geneva. The former 
section also bifurcates at Dole and continues to Lons-le- 
Saunier, and on to Saint Laurent-du-Jura, in a direct line 
with Geneva, and is only stopped by the Jura mountains. 
The Paris, Lyons, and Mediterranean Company is anxious to 
break through this barrier, which would enable it, by 
utilising the Simplon, to reduce the distance between Paris 
and Milan by about seventy miles, and lessen the time 
occupied in travelling between the two cities to fourteen 
hours instead of sixteen by the Saint Gothard, and eighteen 
by Mont Cenis. The company has two projects under con- 
sideration. The more important of these is that 
which has been warmly supported by the French Chamber of 
Commerce at Geneva, and provides for the construction of a 
tunnel through the Faucille ten miles in length. It is 
proposed to continue the existing line from Lons-le-Saunier 
through a series of tunnels to Saint Claude, which is situated 
at the base of the Faucille, and which after traversing the 
mountain will join the Swiss Jura-Simplon Railway. The 
total length of the tunnels to be constructed would be about 
eighteen miles, and the cost is estimated at £5,200,000. The 
disadvantage of this project from the French point of 
view is that on leaving the Faucille the traffic would 
be carried upon Swiss lines, but, on the other hand, 
the president of the Paris, Lyons, and Mediterranean 
Company announced at the last meeting that if the 
Federal Government would contribute towards the expenses 
and pay the difference between the cost of carrying ou 
this project and the alternative scheme, the company was 
inclined to adopt the project for the construction of the 
Faucille tunnel. The alternative scheme finds favour prin- 
cipally among the deputies of the eastern departments, who 
look to the strategical importance of the railway. The new 
line from Dijon to Saint Jean-de-Losne will be extended 
south of the Faucille by way of Bellegarde, Evian, and 
Bouveret, and on to Saint Maurice, where it will join the 
Swiss railways. It is claimed as an advantage for this 
scheme that up to Saint Maurice the railway will run 
through the Haute-Savoie, and will consequently be in 
French territory. It is eighteen miles longer than the 
Faucille line, but the facilities for construction reduce the 
estimated cost to £3,250,000. The French Chamber of 
Commerce at Geneva now proposes to amalgamate the two 
projects by deviating the line from the Faucille to join the 
railway from Bellegarde to Saint Maurice; but this does not 


| get rid of the objection of those who insist that the railway 


should be in French territory, since it would still have to 
pass by Geneva. It seems, however, as if the French Govern- 
ment is by no means disposed to leave the matter to the 


lowered by the same hand wheel that is used for the | 
slow feed, or, when tapping, the feed wheels may be 
thrown clear, and the spindle left free to follow the tap. 
There is also a special arrangement for use when tapping, 
whereby the speed of the spindle may be instantly reduced 
to one-third of the drilling speed, so that there is no_ 
necessity to alter the belt or change the gear at the cone. | 
This is actuated by the horizontal lever in front of the | 
arm, which lifts one clutch out of gear as it drops another 
in. The two clutches are on pinions on opposite sides of 
the wheel on the spindle. The spindle is fitted with ball 
bearings to resist the pressure of the cut, and with lock 
nut to take up all drop; it is bored to the No. 4 standard 
twist drill socket, and is carried in a long sleeve which 
rotates with it, and has a conical bearing; adjusting nuts 
are provided. The saddle is moved along the radial 
arm through a distance of 3ft. 7}in. by means of a rack 
and pinion and cross handle. The radial arm is fitted 
with ball bearings, which enable it to be easily moved, 
and it has a lock handle fitted; it has a vertical 
movement of 23in. upon the column, this movement 
being controlled by a ae lever conveniently situated, 
and being driven from the driving cone shaft, so that there 
is no variation in the speed of lifting or lowering. 

The other machine made by this firm, which we illus- 
trate, is a 48in. treble-geared duplex surfacing and boring 
lathe. It is, as will be seen from the engraving, a 
substantially-built machine. The headstock spindle has 
been made very long, and has a front journal 6}in. 
diameter by 10in. long. The lathe runsin single, double, | 
or treble gear. Two compound slide rests are mounted 
on the saddles, and may be operated from either the front 
or back of the lathe. A positive reversing self-acting feed 
motion is provided, both longitudinally to the saddle and | 
transversely to the slide rests, and also to the top rests | 
upon the swivel slides. This last is a useful feature for | 
boring or turning taper work. There are three changes | 
of feed, viz.:—ysin., din., and }in. per revolution, and the | 
change from one to the other may be made instantaneously | 
and whilst the lathe is running by means of a lever. 

A so-called Anglo-American lathe is also shown on this 
stand. It is an ordinary British 8}in. centre lathe with a 


saddle and apron, somewhat after the American pattern. 
A planing machine, taking work 3ft. by 8ft. by 8ft., is 

also exhibited. It is driven by two belts so arranged that 

in reversing only one is moved at a time, and each moves 


a distance equal to its own width only. The table rests Swiss and Italian railway systems will result in a still more 


upon flat sides. There are two tool boxes independent of considerable diversion of traffic. It is estimated that the 
each other, which are self-acting, vertical, horizontal, and | gaint Gothard alone represents a loss to the French rail- 
at an angle. All the motions may be operated from either ways of £2,000,000 a year, and one of the causes of the 
side, and the slide can be raised and lowered by power. | partial decay of Marseilles is the more direct transport over 
The feed gear is frictional, and the range extends from ' the Swiss and Italian lines to Genoa and Brindisi. With the 


Fig. 4—FACING AND CENTERING MACHINE, BY JOHN LANG AND SONS 


initiative of the company, as the formation of the Com- 
mission shows that in the event of the projects coming 
to a deadlock owing to the rival claims,.it will take an active 
part in carrying out the work of utilising the Simplon 
Tunnel with as little dependence as possible upon the Swiss 
railways. 
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EXHIBITION—OPEN SPINDLE TURRET LATHE 


KENDALL AND GENT, MANCHESTER, ENGINEERS 


(For description see page 665) 


INSTITUTION OF ELECTRICAL ENGINEERS. 
VISIT TO GERMANY. 


(From our Special Correspondent.) 


On Saturday, the 22nd June, a party of the members 
of the Institution of Electrical Engineers and their 
friends started from London for a dash round by Han- 
over, Berlin, Dresden, Niiremberg, and Frankfurt. The 
party numbered in all over 180, but of these some forty 
delayed their departure, running straight through to 
Berlin without stopping at Hanover. It was in a small | 
degree composed of ladies, and the remaining section | 
was earnestly intent upon gathering in knowledge of 
German electro-technical doings, but were also upon 
pleasure reasonably bent, and besides desired to demon- | 
strate the friendship and respect in which the German | 
industrial and scientitic world is held in English circles. | 
It had been determined incidentally to demonstrate | 


, phase currents; but there was not time to visit this 


portion of the works. After passing through the pattern- 
making shop and the pattern lofts, where all similar parts 
of different sized machines are stored in one section or 
division, we visited the foundry, in which four cupolas, 
occupying a central position in the whole area, have a 
capacity of some 25 tons per day, and where electric 
overhead travellers are employed, the largest of them 
lifting 30 tons. Radiators for hot water and steam 
warming form a large portion of Messrs. Korting's 
business, and we found in store immense quantities of 
various patterns, all of them extremely fine and solid 
castings, although the webs are no more than jin. thick. 
All these radiators are tested hydraulically to 14 atmo- 
spheres, or 216 lb. per square inch before being stored. 
An interesting visit was next paid to the gas-engine 
testing department. 

Here the brake horse-power and gas consumption of 


English method, and therefore we all put ourselves un- | each engine is measured, and it is run long enough to 
reservedly in the hands of Messrs. Thomas (ook and | ensure that the electric ignition never fails, and that the 
Sons. In this method you pay your money and do not | heating of the various parts does not rise above the 


have any choice. Then you pay for your luggage a second | normal standard. 


In all the Kirting gas engines the 


time under a particularly solemn pledge that Messrs. ignition is electric and the explosions occur with regular 
Cook's conductor will refund the money in the course of | periodicity, the governor controlling the power by 


the journey to Berlin, and you spend half an hour in a | 
long and admirably patient way in carrying out this 
curiously tergiversant arrangement. 

After being packed and run down to Harwich, there 
comes the stiffest and most breathless part of the 
job, when you crush your neighbours warmly for three- 
quarters of an hour, while the ship’s steward searches 
through long lists of names for the number of each 
individual berth allotted. Escaped from this fixture, the 
night was found to be beautifully still, and the sea not 
only as smooth as a duckpond, but even calm as a 
looking-glass ; so that all of us had a sound sleep before 
getting up for a 4 a.m. breakfast on shipboard. At the 
Hook of Holland we boarded a special train—specially 
prepared for us by the wonderfully simple expedient of 
hanging up cardboard announcements which converted 
second-class compartments into first-class. There were 
140 people to have luncheon on this train, and as it 
contained one only speise-wagon, accommodating thirty- 
five people, and a kitchen of corresponding capacity, 
luncheon commenced at 7.30 a.m. and continued until 
1.30 p.m. Those who were fortunate enough to come in 
at the latter end got an excellently-cooked and pleasant 
meal. We duly arrived at Hanover in the afternoon, and 
were distributed to various hotels, scrupulously differing 
in each case from that which Messrs. Cook had pre- 
scribed on the coupon delivered in London, and to 
which the registered baggage could be attracted only 
by the process of each owner searching for his own in 
hotels other than that in which he slept, and forcibly 
conveying it thence by help of muscular porters. How- 
ever, we were soon on tramcars conveying us to the 
works of Kérting Brothers, where we spent a most 
interesting couple of hours. The combined overhead 
conductor and accumulator system of Hanover has often 
been described. One point about it has not been com- 
monly noted. Certain of the tractor cars are furnished 
with two independent “biegel.”” <A ‘‘biegel”’ is the rub- 
bing contact bow on a long swinging frame which serves 
the purpose of our trolley-wheel and pole. Dr. R. Haas, 
the chief engineer of the Strassenbahnen, explains that 
an incidental advantage of the double “ biegel” is that 
it diminishes sparking, since not more than one of the 
two is at any moment liable to jump from the line; but 
that the main object is to provide an extra contact for 
taking current for charging the batteries at those places 
where this is done. 

i At Kortings about 2000 men in all are employed. Of 
late years the firm has gone in largely for the building of 
dynamos and motors for continuous, alternate, and tri- 


throttling the admission of the mixture of air and gas, 
the proportions between these two in the mixture being 
left unaffected by the throttling. The volume admitted 
per working stroke and the number of working strokes 
per minute remaining constant, while the throttling 


| diminishes the quantity admitted per stroke, and, there- 


fore, also the energy of the explosion, by diminishing 
the pressure on the suction line of the diagram. 
In their latest 500 horse-power single-cylinder pat- 
tern the cylinder is covered at both ends and the 
engine is double.acting, giving two working strokes 
per revolution. The compression takes place in a 
separate duplex pump lying alongside the main cylinder, 
and driven by an overhung crank on the end of the 
main shaft. In the main cylinder the cycle is thu: 
precisely the same as in the ordinary double-acting 
steam engine. At each end of the cylinder two electric 
sparking ignitions are arranged. They are located in 
different parts of the mass to be exploded, and the 
result is that the ignition spreads at double the rate, and 
is completed in about half the time obtained with a 
single ignition point. In this large engine, water cooling 
through a hollow piston-rod is introduced to the inside 
of the piston, and all the glands are kept cool b 

water circulation. Gravity circulation is employed. 
The stroke is one metre, and the speed is 100 revolu- 
tions per minute. The cycle being as above explained, 
the effective piston speed is 200 m. = 667ft. per minute. 
The gas consumption is 2 cubic metres of producer gas, 
and from ,7; to } cubic metre of lighting gas per brake 
horse-power hour.. Including that used in the producer, 
the amount of circulating water per horse-power hovr 
is 50 litres. The visit to the Kérting works was com- 
pleted by a sojourn in their hospitable dining hall, where 
we partook of a refreshing afternoon luncheon. This 
was followed by a walk round the City Electric Light 
Central Station. Here there are four triple-expansion 
vertical engines of Schicau build, two of them each 
of 400 horse-power, and two each of 600 _horse- 
power, making in 2000 horse-power. These 
are direct coupled to four Schuckert continuous- 
current generators. One of these recently installed 
is drum-wound. The others are of the old flat ring 
type, two of them having been installed as early 
as 1889. Five batteries of Tudor accumulators, giving 
a total output of about 1000 horse-power, or somewhat 
over 13,000 ampére hours, are fed through an automatic 
electric-driven regulating switch of the vertical type with 
two vertical screw spindles. No current from this 


station is supplied to the tramway system. The whole 


of the tramway current is generated at Messrs. Kor. 
ting’s works. 

After this not many minutes were left to be devoted 
to dressing before the 8.30 p.m. banquet given us in the 
handsome Georgshalle of Kasten’s Hotel, by the City 
of Hanover. Electroteckniker are supposed to be criti. 
calin the matter of dinner menus ; but the excellence 
of this particular repast aroused well nigh unbounded 
enthusiasm. The complimentary speeches in English 
German, and mixed English-German, flowed as fast and 
sparkled as brightly as did the wines; the hochs and 
prosits grew louder as the hours grew deeper; and it was 
still some time before midnight that all the manly portion 
of the company found itself standing on the chairs, and, 
with linked hands, German to British, and British to 
German, singing Auld Lang Syne with a vigour highly 
to be commended, and an absence of harmony which 
would have rent the heart-cords of the Kapelmeister of 
the Hof-Theater over the way. 

The chairman at this feast of lobster, wine, and friend- 
ship was Stadt-Direktor, or Mayor, Tramm; and Bank- 
Direktor Basse, Professor. D. Kohlrausch, Herr Direktor 
Priicker, Dr. Alex. Siemens, Mr. Massey, Professor Syl- 
vanus Thompson, and Mr. Hammond took part in the 
speaking. In an after sederunt in a lower hall, where 
beer was substituted for champagne, Mayor Tramm ard 
Mr. A. W. Heaviside continued to make fervent efforts to 
cap each other in eloquent international compliment 
well into the small hours of the morning, and at 3 a.m. 
Tur ENGINEER was wakened from the sound slumbers 
«fforded by an easy conscience by a wild and plaintive 
joddling that swept along the street under his windows, 
arriving from the direction of the Georgskeller, and dying 
away in the distant neighbourhood of the Hotel Con- 
tinental. In the course of the evening every member 
of our party was presented with an excellent guide to 
the great beauties of this pleasant city of Hanover, 
and also with two mementoes of our visit, one in the 
shape of an illustrated post-card, the other a strange 
porcelain device which, when inverted, served excellently 
as an insulator, but was not intended to be inverted 
before having been thoroughly washed in some fragrant 
liqueur.* The card contains a view of the house, 
close to Hanover, where Dr. Werner von Siemens was 
born on December 13th, 1816, and a view of the tabiet 
inserted in one of the walls of this house by the 
Hanover Elektroteknische Verein, founded in 1889 by 
Herr Priicker, Dr. Haas, and Herr Rantsch, whose 
delightful hospitality on this day of June 23rd needs 
no porcelain mementoes to fix it unalterably in the 
memory. 


DOCKYARD NOTES. 


THE Cressy has been sufficiently repaired to come up 
harbour at Portsmouth, but her progress was very slow. As 
much mystery as ever surrounds the accident that has 
“‘demobilised "’ her. A reward of £500 is going for the 
detection of the exact cause, according to local report. 


ANOTHER coaling competition will shortly be on at Ports- 
mouth, but it has not transpired whether it will be a “‘ pukkah 
competition” or not. Last time the fleet was home some 
marvellous records were made, but there was no competition 
properly speaking, and the whole thing was, in a sense, a 
put-up job. That is to say, it was not coaling as coaling is 
now understood in the Navy, and it is not held that the 
Majestic’s record is beaten. For this reason we abstained 
from giving any figures, beyond bare totals, because it was 
no index to the arrangements in each ship and their efficacy. 
It was simply a matter of shovelling coal on board ship as 
hard as it would go. 


UNDER a new order garrison artillery officers are in future 
to go out in warships to see gun trials, and naval officers are 
to be allowed to inspect the inner workings of forts. This is 
avery wise change all round. Hitherto it has been exceedingly 
difficult for any naval officer to see the inside of a fort—unless 
he chances to belong to some foreign navy. We are not 
amongst those who object to foreigners being allowed to see 
things; in fact, we hold it advantageous to let them see as 
much as possible of things that are all right, but we do think 
British officers might have equal privileges. As things are 
they rarely have. Foreigners, for instance, know a good deal 
more about the Brennan torpedo than the average British 
naval officer. 


Tue last Hyacinth and Minerva trials have been put on a 
new basis—allowance being made for the difference in their 
engines. The Hyacinth has beaten the Minerva, and the 
Belleville boiler engineers are jubilant accordingly. 


THE promised five hundred new stokers are not before they 
are wanted. There aresupposed to be about fifty in each reserve 
ship in the dockyards. The actual total averages ten or less, 
sometimes half that. 


WE are sorry to hear from the China station that the 
bottom of the Argonaut is said to be ina bad way. The wood 
sheathing seems to have been loosened in some way, 
admitting water, which is setting up galvanic action. It is 
possible that the ship will be ordered home at the end of her 
commission, or before; facilities for the necessary repairs 
being hard to obtain. 


A REpoRT is current that the Ariadne is to go to China in 
place of the Cressy. On the other hand, such expedition has 
been shown by the contractors in connection with this ship, 
= we hear she may be out of dockyard hands in a fort- 
night. 


Tue Vengeance is doing her trialsat Spithead. Successful 
results are confidently expected. 


Tue Admiralty have just ordered fifty-four sets of wire- 
less telegraphy gear, to be made according to their own specifica- 
tions and system, says the Times, The work, which has been 
divided among Messrs. Siemens Brothers, Messrs, Newton, and Mr, 
H, W. Sullivan, is to be completed within three months. 


*-Pronounced in German veeshkee, 
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RAILWAY MATTERS. 


Tur daily average of pegnngees carried on the Paris 
Metropolitan Railway is 115,000. 

Tue important works for improving the existing railway 
arrangements at Hamburg, the construction of a central terminus 
and several sub-stations, are expected to be finished in three years 


Tue Cape Legislative Assembly on June 20th passed 
the second reading of the Cape-Natal Railway Bill, providing for 
the construction of a line from Pietermaritzburg to the border of 
Cape Colony, near Riverside. : 

In 1878 the quantity of coal raised in the Midland dis- 
trict comprising the counties of Derby, Leicester, Nottingham, and 
Warwick was 11,533,407 tons, which rose to 16,637,304 tons in 1883, 
to 21,744,658 in 1894, and to 28,933,041 tons last year. 

Tux new Boston elevated railway was opened to 
traffic on June 9th. This line extends from Dudley-street, Rox- 
bury, to Sullivan-square, Charlestown, a distance of about five 
miles, and it cost £2,000,000. The first steel work was erected in 
November, 1899, 

WE have received from the London and South-Western 
Railway Company a copy of their illustrated Local Guide No. 2, 
in which are described the beauties of Bude, Clovelly, Boscastle, 
and Tintagel. Visitors to these districts will find the little book 
both useful and readable. 


Next month the Midland Railway propose to run the 
424 miles between London and Glasgow, stopping only at Chester- 
tield and Carlisle. Between St. Pancras and Chesterfield the 
eagine shown at the Paris Exhibition is to be employed, another of 
the same class being used for the run to Carlisle. 


Ir has been practically decided that there will be 
one large power-house for the rapid-transit subway now under con- 
struction in New York, with several sub-stations for the distribu- 
tion of power. The main station will be the largest yet planned, 
exceeding either the Manhattan or the Metropolitan railroads. 


Tue length of line worked by the Southern Railway of 
France now amounts to 3508 kiloms., an increase of 57 kiloms. 
during the last year. The receipts amounted to 115,609,580f., an 
increase of 1,644,989f., of which 1,517,099f. was derived from 
passenger traffic, 243,950f. from express goods, and 110,927f. from 
miscellaneous sources, 


We learn from an American railway journal that the 
South-Western Railway Company of Yucatan has completed 
arrangements with the Mexican Government for building a rail- 
road 300 miles long from Peto, in the interior of Yucatan, to the 
Bay of Espiritu, with a branch to the Bay of Ascension, and from 
Valladolid to a point on the Peto line. 


Tue Northern Pacific, through President Mellen, has 
transferred its 310 miles of railroad in Manitoba to Mackenzie and 
Mann, and taken in exchange bonds on the property guaranteed 
by the Manitoba Government. The Canadian Northern, which 
absorbs these lines, a it will disy with one-half the 
employés, and will reduce the passenger rate. 


Av electric wire accident occurred in Bolton on Saturday 
night. The trolley head of acar got fast in the span wire, and the 
force swung round the bracket arm of a street pole, with the result 
that over a hundred yards of overhead equipment fell with a terrific 
crash and illuminated the street. There were some narrow escapes 
from the live wires, and great alarm prevailed. 


THe New York Central Railroad has adopted the 
practice followed on the Boston and Albany Railroad, which it has 
recently taken over, and has ar pointed a landscape gardener, whose 
duties will be to lay out the grounds about the stations with flowers 
and shrubbery, and improve the appearance of the right-of-way 
by re-forming the banks and planting shrubbery, &c, 


PREPARATIONS are being made for commencing the 
construction of the Hedingham-Elsingham light railway. The line, 
when carried out, will open up Halstead and the Colne Valley 
generally, which have been so long deprived of the benefit of 
railway accommodation. The railway will, it is understood, be 
sufficiently strong for heavy traffic, and be of the usual gauge, so 
that transhipping of goods will not be necessary. 


Tur Midland Railway Company has just acquired a new 
fixed steam, fire, and pumping engine for use at the carriage and 
wazon works at Bromsgrove. The machine is of the same pattern 
—the Merryweather ‘‘ Midland ”—as those adopted by the company 
for their departments at Derby and Ashchurch, and is capable of 
discharging water at the rate of 600 gallons per minute. It 
is quite light in proportion to its power, and being vertical, does 
not take up much space, 

A RETURN for the fortnight ended June 8th, submitted 
by the general manager of the Liverpool sa sega tramways, 
shows that the total mileage run was 428,012, being an increase of 
82,455 on that of the same period last year. The number of pas- 
sengers carried during this fortnight was 4,221,716, being an 
increase of 893,866 over that for the corresponding period last year, 
and the receipts for the fortnight amounted to £19,748 19s. 5d., 
being an increase of £2407 14s, 9d. over that of the corresponding 
period last year. 


Ir appears that the Orleans Railway experiment with 
American locomotives is not likely to be repeated. The assistant 
chief engineer says that the company is dissatisfied with the 
American locomotives, All thirty have been running since 
November, and there is noidea of withdrawing them. They burn 
more coal ‘and are slightly more expensive to maintain than other 
locomotives doing the same work. The company does not contem- 
plate further purchases except in similar circumstances, as the 
French locomotives are equally satisfactory and more economical, 


Tur French Cabinet has approved the convention agreed 
to between the Governor-General of Indo-China and certain Paris 
banks for the building of railways in Indo-China. By this Bill the 
railway line from Lao-kai to Yun-nan-sen, a distance of 260 miles, 
is to be constructed at the risk of the company to which the con- 
cession has been granted. The company is to take over the line 
from Hai-phong to Lao-kai already constructed by the colony, 
which has a length of about 240 miles. The whole line has been 
conceded for seventy-five years, and the profits are to be divided 
between the company and Indo-China. 


THERE are 2800 miles of completed railways in Queens- 
land. Three main lines run from Brisbane, Rockhampton, and 
‘Townsville, into the pastoral districts of the West. The southern- 
most from Brisbane goes to ( lla, a dist of 604 miles. 
That from the central port of Rockhampton extends as far as 
Longreach, 424 miles, and the northern line, after a southerly 
deflection to touch Charters Towers, continues westerly and south- 
westerly for a distance of 370 miles to Winton, a town near the 
head of the watersheds of the Diamantina River, which flows 
through the centre of Queensland in a south-westerly direction. 


Some idea of the cost of railway travelling in India 
will be gathered from the statistics just published regarding the 
past half-year’s operations. It appears that the average receipt 
from each passenger was, in English money, 13°9d., and the dis- 
tance travelled 61°15 miles. Of general merchandise the company 
carried 1,518,380 tons, The weight of coal carried in the six months 
was 2,500,508 tons, or 559,207 tons increase. The average charge 
to the public for carrying’a ton of coal one mile during the half- 
year has been 3°42 pies (°286 of a penny) and the average dis- 
tance carried 190 miles, as compared with 3°43 pies (° of a 
penny) and 194 miles in the corresponding 1899 period. 


NOTES AND MEMORANDA. 


Tue textile industry of Bombay, the premier cotton, 
manufacturing city in India, is ina bad way. ‘There are in this 
city eighty-two factories with 23,000 looms employing 80,000 opera- 
tives, Most of the mills have, however, been worked at a loss 
during the last two years. 


At the instance of the Boiler Committee, the cruisers 
Medea and Medusa are to be placed in the hands of Palmer’s Ship- 
building Company, Limited, Jarrow, to be fitted with boilers for 
trial purposes. The two classes of boilers to be tried are the Diirr 
type and the Yarrow large tube type. 


Tue United Kingdom has been for many years the 
chief supplier of cast iron in pigs to Italy ; but there was a falling- 
off in 1900 chiefly attributable to the competition of the United 
States of America. In 1896 the States only sent 17,873 cwt. to 
Italy ; but since then the figure has risen regularly. Last year 
28,519 tons were imported from America, 


Speakine of Mr. Carnegie’s gift to the Scotch univer- 
sities the American Machinist says :—‘‘ Messrs. Carnegie and 
Schwab have co-operated before, and we are not sure but that 
Carnegie’s gift of 10,000,000 dols. to make tuition free in Scotch 
universities is a deep-laid scheme to disqualify all young Scotsmen 
from becoming efficient competitors with American steel works by 
giving them all a college education.” 


ATTENTION has been called in these columns and else- 
where to the necessity for all users of petrol motor carriages to 
exercise care in the selection of their cylinder lubricants, so as to 
obviate the offensive odours which are so frequently given off. 
The lubricating oil in water-cooled motors should have a flash point 
not lower than about 400 deg. Fah., but the air-cooled motor 
necessitates oil having a flash point over 500 deg. Fah. 


GERMAN papers report that an Englishman, Mr. H. 
Houbon, has invented a process for making very pure hydrogen 
from acetylene. He condenses acetylene in a Cailletet steel bomb 
2 to 5 atmospheres, and ignites it by means of electricity. 

ydrogen and carbon are formed ; the latter precipitates in the 
form of fine soot. The process is said to be without danger and 
makes it possible to generate hydrogen on a large scale very 
cheaply. 

Ir has recently been stated that the German Govern- 
ment has contributed a certain sum towards the costs of experiments 
which are being made in Germany for providing sailing fishing 
vessels with auxiliary screw propellers worked by petroleum as 
motive power. Such an arrangement would, it is thought, be of 
great advantage, for the fishing vessels would thus be able to fish 
during complete calm, and whilst earning more in this way, would 
also be able to convey their catch more quickly than at present to 
market. 


Accorp1nG to figures supplied by the Dominion Govern- 
ment Statistician at Ottawa, the total number of companies engaged 
in the production and distribution of electric lights in 1900 was 
297, an increase of 22 over 1899. The number of lamps used was 
694,837, an increase of 137,233 over 1899. The arc lamps, 
estimated to be ten times more powerful than the incandescent, 
numbered 11,587, an increase of 625, Ontario had 6577 are and 
334,153 incandescent lights. All the provinces of the Dominion 
have adopted electric light systems. 


At the convention of the National Electric Light 
Association of the United States, a paper was read on a ‘‘ New 
Method of Charging for Electric Energy.” In the new system the 
customer selects his own maximum demand, and a device is installed 
which is set forthe number of lights fixed by the customer and 
causes the light to flicker when the number is exceeded. An 
arrangement is made that for special occasions the device can be 
changed for a small fee. There are two charges made, one for 
the plant capacity required for the maximum demand of the con- 
sumer, the other for the actual energy consumed. 


A new form of portable surgical motor was recently 
described in the Lancet, The 16-volt accumulator is of the sealed 
type, having a capacity of 18 ampére-hours, and it weighs 34 lb. 
The motor itself is of the type known as the ‘‘D” pattern, on 
account of the shape of the field magnet. The armature is a 
Gramme ring, and is attached directly to the shaft which carries 
the cable, thus taking the part of a fly-wheel. It weighs about 
15 lb., and is mounted on a gun-metal turntable, which enables it 
to rotate and follow the movements of the operator. The entire 
apparatus with cases included weighs about 70 Ib. 


A Cuicaco contractor is about to attempt to raise the 
United States battleship Maine from the bed of the harbour of 
Havana, where she has fain since she was blown up in 1898. The 
wreck has sunk deep in the soft mud, but the proposal is to build 
a water-tight cofferdam enclosing the wreck, and to pump out the 
mud and water to enable the hull to be patched and pontoons 
attached to the vessel. Water would then be admitted, and 
the wreck raised by the buoyancy of the pontoons. The cofferdam, 
according to reports, is to consist of two rows of 7Oft. piles, the 
piles of each row being connected by a woven mattress work to 
retain a filling of sand and stone between the two rows. 


One of the penstocks of the NiaBara Falls Hydraulic 
and Manufacturing Company has had to be shut down, thereby 
cutting off six dynamos, the object being to prevent the wearing 
away of the rocks at the outlet of the tail-race into the river. This 
wearing away had become aserious matter, occurring very near the 
power-house, the retaining walls having crumbled away. The 
device to overcome future destruction consists of a number of pieces 
of boiler iron, riveted together to form the bottom of the tail-race. 
There are upright side extensions, also of iron, to preserve the side 
walls. At the end toward the river there is a slight upward curve 
in the iron plate, to throw the water upward and thus prevent 
farther undermining. 


THE report on the composition and quality of daily 
samples of the water supplied to London, for the month ended 
May 3ist, by Sir William Crookes, F.R S., and Professor Dewar, 
F.RS., states that, of the 208 samples examined during the 
month, all were found to be clear, bright, and well-filtered. Of 
the 460 samples of impounded and filtered water supplied to 
London examined bacteriologically during the month, 70 samples, 
or 15:2 per cent., were sterile. Only one sample out of the total 
number examined contained more than 150 microbes, and only 
three, or 0°6 per cent., contained more that 100 microbes per c.c. 
Within their experience the London water has never been ina 
og or more satisfactory condition than during the month of 

lay. 

A MOVABLE electric coal conveyor is at work in 
Chicago. It is mounted ona framework 90ft. long and about 4ft. high, 
and supported on three set of wheels which run on a narrow-gauge 
track. One electric motor serves to drive the conveyor and also 
to move the entire machine forward and backward, and the 
from six cars can be carried to a common point without its being 
necessary to shift the cars. To drive the conveyor running empty 
requires 3} horse-power. To drive it when it is loaded by 14 men 
scooping from the cars at the rate of 674 tons per hour, 4} horse- 

wer is required, and to move the entire apparatus takes about 

horse-power. The conveyor empties three cars from one posi- 
tion, then it is moved to a second position, and the direction of 
the belt’s motion is reversed. This is accomplished with a reversing 
switch at the motor. To move the frame along on its track, power 
is communicated to the driving wheels through a friction clutch at 
the end of the conveyor furthest from the motor, .the conveying 
belt being used to transmit the power. 


MISCELLANEA. 


WE gather from letters in the Autocar that the cost of 
“* motoring ” works out at about one shilling a mile. 


A Gun which is claimed to have belonged to Robinson 
Crusoe was recently offered by auction in Philadelphia. It wasa 
fine old flintlock. 


THE North German Lloyd has ordered six new double 
screw steamers, of from seven to eight thousand tons, from three 
German dockyards, 


Durtnc the naval mancuvres_ recently held off 
Tsusshima, three Japanese torpedo boats came into collision with 
one another. (One is reported to have been sunk with the loss of 
several lives, 


Ture Highways Committee of the Essex County Council 
have decided to obtain a motorcar for their chief surveyor on main 
roads, The motor will cost some 200 guineas, but it will super- 
sede several horses, 


Tue Virginia type of battleship has been recommended 
by a board of United States naval experts. The Virginia is to have 
a displacement of 14,948 tons and a speed of 19 knots. She 
will carry four 12in. rifles, eight Sin. rifles, and twelve 6in. rifles in 
the main battery. 


Tue Secretary for War has approved, as a tentative 
measure, of an allowance of 1d. a mile to officers using their own 
bicycles on journeys for which conveyance at public expense would 
be conceded, A similar allowance is already given to soldiers 
using their machines for journeys traversed on duty. 


Tue London firemen, with steam fire engines, hose 
vans, and horsed escapes, mustered in strong force in Sattersea 
Park at half-past seven on Monday morning, in crder to rehearse the 
public display which will be given next Saturday week upon the 
occasion of the annual review and distribution of the awards for 
gallantry and long service. 


Just before midnight on Monday last a serious strike 
occurred amongst the workmen employed on the Simplon Tunnel. 
A band of men armed with picks and tools used in the tunnelling 
attacked the stores in which the railway apptiances are kept. The 
gendarmerie were called out, and were obliged to fire upon the 
strikers, several of whom were wounded. 


Tue South Metropolitan Gas Company give notice that, 
concurrently with the reduction of the standard illuminating power 
of their gas from sixteen to fourteen candles, from the Ist July, the 
price charged for gas to consumers will be reduced 5d. per 1000ft. 
—namely, from 2s. 8d. to 2s, 3d. These reductions will take place 
in accordance with the Company’s Act of Parliament of 1900. 


At the beginning of the present year there were more 
than thirty large ocean-going steamers building for Hamburg 
account, seven of which were being built in the United Kingdom. 
Of this number, nineteen were for the Hamburg-American Steam- 
ship Company, three for the Hamburg-Australian Company, three 
for the Kosmos Line, three for the Hamburg East African line, 
and two for the Woermann line. 


Tuere are no large machinery works in the Ural. At 
Fkaterinburg two very inconsiderable hanical works fi 
themselves to small orders. Nearly all big and costly orders for 
machinery for the Ural industries are placed abroad. Foreign 
gold working machinery, appliances, and appurtenances, for the 
needs of the gold industry of Siberia and the Ural, are admitted 
duty free, +d all the frontiers of the Empire; till January, 1909. 


Tue lid of a large vulcanising pan was blown off at the 
Rubber Tire Manufacturing Company’s works at Aston, Birmipg- 
ham, on Tuesday night. The lid, which weighed fully a ton, was 
forced from its fastenings by the pressure of the steam contained 
in the pan, and as it was driven up in the air it tore away several 
girders and wrecked a portion of the works, One girder fell on a 
workman, killing him instantaneously, and others were seriously 
injured, 

Tuere left the Tyne on Thursday, the 20th inst., a self- 
docking pontoon dock, the largest of the kind afloat, built to the 
order of the Spanish Government by R. Stephenson and Co., of 
Hebburn. This huge structure has been built in six sections, and 
is capable of lifting a ship of the weight of 15,000 tons. It was 
taken down the river to sea in charge of seven tugs. Its destination 
is Port Mahon, in the island of Minorca, and three tugs will tow it 
to that port. 


THE new aqueduct for the supply of water from Loch 
Katrine to Glasgow, 344 miles distant, was opened on Friday last. 
This new aqueduct and the necessary main have just been com- 
pleted at a cost of £1,320,408, compared with a total of £1,515,570 
for the old aqueduct and mains. Glasgow has, therefore, 
aqueducts which can convey 110,000,000 gallons per day, and the 
reservoirs will hold a reserve equal to 24 days’ supply, at 50,000,000 
gallons per day. 


Tue British Vice-Consul at Laurium reports that im- 
plements and mining tools are principally imported from France 
and Belgium, and states that it isa matter of regret that British 
tirms should not derive more advantage from the possibilities pre- 
sented in his district of a good trade. British-made implements 
of all kinds on account of their excellent quality might easily 
obtain preference, and technical information would be readily 
supplied from the Vice-Consulate. 


Dr. Barton's war balloon is of cigar shape, and has a 
platform and machinery suspended from the balloon. The 
propellers are driven by a high-speed motor, and there is a hori- 
zontal aéroplane for causing the balloon to ascend and descend, 
and at the rear there is a vertical aéroplane steering to the right 
and left. The seme | which arises from moving the centre of 
gravity is overcome by 24ft. water tanks at each end, water being 
automatically pumped from one to the other as either end of the 
niachine becomes heavier. 


Ir is practically certain says a [mes telegram, thata rifle 
factory will be established on the good site available for a gun- 
powder factory at Ishapur, near Calcutta. The establishment of 
such a factory, capable of producing 25,000 rifles annually, would 
greatly increase the defensive strength of India, particularly as the 
work of the cordite factory in the Nilgeris is proceeding rapidly. 
India, in a few years, will be self-supporting as regards all war 
material except guns for artillery purposes. The manufacture of 
steel shells has proved a complete success, 


A “ castT-sTONE”’ concrete construction for buildings, 
factories, &c., is being introduced, and its first application on a 
large scale is at the new works of the Great Northern Portland 
Cement Co., at Baldwin, Mich., the buildings for which will cover 
17 acres. The walls have inside and outside sheathing of ‘ cast- 
stone” blocks, with interlocking joints, and so formed as to be 
solidly united with the monolithic concrete mass deposited to form 
the core of the wall. _The blocks are hollow; are a close imitation 
of stone, and can be made damp-proof and frost-proof, 


In addition to the ten large tidal dock basins in the Port 
of Hamburg, three further docks are being constructed. The 
latter will cover an area of 77 acres, and each of the two former will 
have an area of 56 acres. One of these last-mentioned dock basins 
is to have a depth of 26*24ft., the other of 23-9ft.; below low water. 
The total extent of stone quays in this port is 9°3 English miles. 
Besides these quays, however, there are 4°3 English miles of wharf 
room, so that sea-going vessels have altogether 13°6 miles of quays 
and wharves at their disposal for loading and discharging. 


JUNE 28, 1901 


THE ENGINEER 


668 


HOVOuddyY 


“314 


NNDO—S 


AVMTIVUY INAWNUTAOD SODVI 


oo 
| | 
| 

z 
| i < | 
. ° 
| 
4 
7 td | 
| a 
z 
3 
| 
cy 
| 
| | | EG, 
= 


28, 1901 


THE ENGINEER 


669 


FOREIGN AGENTS FOR SAL BALE OF THE ENGINEER. 


AUSTRIA.—GeROLD AnD Oo., Vienna. 

F. A. BRooxwava, 7, Kumpfgasse, Vienna I. 
CHINA.—Kgiy anp Watsu, Limirep, Shanghai and Hong Kong. 
FRANCE.—Boyveau and CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 

A. ‘TWEITMEYER, Leipsic F. A. Brockuavs, Leipzie, 
INDIA.—A. J. Compripas anp Co., Railway Bookstalls, Bombay. 
ITALY.—Loxscugr anv Co., 807, Corso, Rome ; Booca Frerzs, Turin. 
JAPAN.—K&LLY AND Wasn, Liuitep, Yokohama. 
Z. P. Manvya anv Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevaky Prospect, 8t. Petersburg. 
§, AFRICA.—Gorpon anp Gorton, Long-street, Capetown. 
R. A. Tuompson anv Co., 33, Loop-street, Capetown. 
J.C. Juta & Co., Capetown, Port Blizabeth, & Johannesburg. 
AUSTRALIA.—Gorpon Gorcu, Melbourne, Sydney, and Brisbane. 
R. A. Taompson anv Co., 180, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and Brisbane. . 
TurwEeR Henperson, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland ; Craio J. W., Napier. 
QANADA.—Mowrreat News Co., $86 and 388, St. James-street, Montreal. 
Toronto News Co., 48, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—Lvrerwatiowat News Co., 88 & 85, 
Duane-street, New York. 
Sunscription News Co., Chicago. 
STRAITS anp Watsu, Singapore. 
CEYLON.—Wisavartna anv Co., Colombo. 


SUBSCRIPTIONS. 


Enomvamre can be had, order, from any newsagent in town or 
stations ; or it can, if preferred, be 
supplied direct from the offise on in 

advance) 

Half-yearly (including double number) .. .. £0 14s. 6d. 
(including two double numbers).. .. £1 9. Od. 
Otora Reapine Caszs, to hold six issues, 2s. 6d. each, post free 2s. 10d. 

8. 


Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Tae a+ he weekly and post free. Subscriptions sent 
by Post-office Order must be payable to Tas Enoinumr, and 
accompanied by letter of advice to the Publisher. 

Half-yearly £0 188. Od. | Half- Os. 8d. 

Yearly —~ 16s, Od. | Yearly . Os. 6d. 


ADVERTISEMENTS. 


The charge for advertisements of four lines and under {is three 
OF niogs for every two lines afterwards one shilling and mage odd 


a in ent. vertisements will 
teed in any cae. fs are taken 
subject to 


Advertisements poten be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 
in each week. 

Letters relating to Advertisements and the Publ 
Paper are to be addressed to the Publisher, ether 
letters to be addressed to the Bditor of Tus EnciInerr. 

Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.” 


PUBLISHER'S NOTICES. 


*,* With this week's number is issued a Sixteen-page Supplement 
“of British Machine Tools at the Glasgow Exhibition. Every copy 
as issued by the Publisher includes a copy of this Supplement, and 
subscribers are requested to notify the fact should they not receive it, 


*,” THE JAPANESR LINE-OF-BATTLE SHIP HaTsvsE.—Our two- 
* supplement of the above may be had, a on Japanese at 
paper, upon a roller, price 18., by post 1s. 1d, 
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TO CORRESPONDENTS. 


*," In order to avoid trouble and confusion we find it necessary to inform 
correnpondents that Letters of inquiry addressed to the public, and intended 
for insertion in this colwmn, must in all cases be accompanied by a large 
“envelope legibly directed by the writer a. and a in order 


that answers received by us ma: No 
instructions. 


questions, should be accompanied by the name and address of the writer, 

Hot nectarily for publication, Out as prof ay good No notice 

whatever can be of anonymous communications. 

*,* We cannot undertake to return a or manuscripts ; we must, 
, request correspondents to keep copies. 


REPLIES. 


J. 8. (York).—With 18ft head of water, 300,000 gallons per hour will be 
ample to obtain 20 horse-power. 

ErLor.—We do not know where you could find any technical descrip- 
tion. The only power required is for the lifts, and can be readily 
estimated. The launching mechanism is like the “rollers” fitted on 
several locks on the Thames. A turntable is required. You can get 
— all the information you require by examining the existing 
chutes. 


INQUIRIES. 


ELECTRICAL SMELTING. 


Sir,—Can any correspondent say whether copper has b-en successfully 
smelted by p> Parwemy and, if so, where the necessary plant can be 


Birmingham, June 26th. B. 


FIBRE FROM LEAVES. 

Sir,—Can any of your readers inform me where I can i? pies 
about and catalogues of y for the ext bre from 
leaves ? 

June 25th. J. L. 


DEATH. 


On the 23rd inst., at his residence, Upland Gate, Bishops Hill, 
Ipswich, Ggorce ARTHUR M.I.U.E., in his seventy-eighth 
year. 
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NAVAL BOILERS, 


Many months have elapsed since Mr. Goschen ap- 
pointed a Committee of experts to examine, discuss, 
investigate, and report on boilers for the British Navy. 
The reason why this course was taken by the Admiralty 
is well known. The story is recorded in the pages of 
history, it need not be told again. But it is most unfor- 
tunately not history, but imminent fact, that our whole 
shipbuilding programme remains chaotic and disorganised, 
because no one knows what boilers are to be put into our 
warships. The situation is at once curious and alarming. 
For the time being there is a deadlock. The most 
encouraging evidence yet supplied that the Committee 
have not been idle, is cmeoled by the semi-official report 
given in the Times of Wednesday, concerning the com- 
petitive trials of H.M.S. Hyacinth and Minerva, which 
we reproduce on another page. The results do not tell in 
any way against the Belleville boiler, though they do tell 
against the high pressures recently favored at the 
Admiralty. But it is well to bear in mind that the 
Hyacinth is under the charge of Mr. Gaudin, who is, 
perhaps, more than any other individual, responsible for 
the introduction of the Belleville boiler into the British 
Navy, that she is manned by specially-trained stokers, and 
that for months she has been carefully handled by highly- 
trained men. Although it is stated that the trials have 
extended, it is said, over several weeks, it must be 
remembered that no continuous trial has lasted more than 
twenty-four hours, and that Jong intervals took place 
between each, during which repairs and refitting pelt © be 
carried out. Such ‘tests do not in any way settle such 
questions as those of endurance and corrosion, which are 
all important. 

Since the interim report was sent in something has 
been done. Although no official, or semi-official, in- 
formation is available, facts leak out, and these so far are 
very unfavourable to all the forms of large tube boilers 


$59 mae The Niclausse boiler, from which much was 
. 661 


napestes, has manifested weakness in various places. 
All the boilers tested have the same objectionable ease 
in common. The tubes will bend, and it is a very 
curious circumstance that they invariably bend in the 
vertical plane, that is to say, upwards or downwards, 
never sideways ; this bending in the Niclausse boiler 
decentralises the inner circulating tubes. The lan- 
terns at the ends are broken off, and the main tubes, 
instead of being readily removable —one of the best fea- 
turesin the Niclausse boiler—sometimes stick and can only 
be got out with great difficulty. Every day it becomes 
more and more evident that the generation of steam in 
the Navy presents for solution most complex questions. 
Much has Seas done in ignorance which has to be un- 
done. Facts come to light daily, making for and against 
every type of boiler that can be suggested, until we are 
disposed to despair that the problem will ever be solved 
satisfactorily. Only one fact comes out with any clear- 
ness, namely, that the boiler with large tubes nearly 
horizontal does not appear to be better in any respect 
than the cylindrical boiler, which it has driven out of 
our newest ships. 

Something of the trouble which has befallen our Navy 
is indirectly the result of the adoption of very heavy 
pressures. It is easy to say that with good workmanship 
Lee ge ood material it is just as easy and safe to work at 
300 1b. as at half that pressure. The statement is not 
wholly true. Thus, for example, a besetting weakness of 
the Belleville boiler is the failure of gauge glasses. It is 
said that on one trial of the Royal Yacht no fewer than 
seventy-nine glasses were broken. No ordinary form of 


EXHIBITION. 


acking will stand the nacre and very ro skill is 


required in fitting - glasses, which are, we believe, now 


packed with a thin cord of asbestos. The lime with 
which the boilers are now dosed obscures the glasses. 
These statements appear to be borne out by the argument 
used by the advocates of the Belleville boiler to the 
effect that gauge glasses are quite unnecessary. It is 
understood, further, that,the reducing valves are being 
done away with, and the steam admitted direct to the 
engines at a lower pressure. The economy is not 
affected, and the boiler, steam pipes, and fittings are 
saved a serious strain. 

All this, however, is beside the point, or, at all events, 
of small importance compared with the reign of delay 
which has setin. Nothing has been effected in the House 
of Commons. An impotent opposition, distracted by 
internal dissension, is unable to act with efficiency on a 
great official department such as the Admiralty. We 
are absolutely no nearer to having a boiler suitable for 
the wants of the British Navy than we were twelve 
months ago. Nor is the Committee itself by any means 
free from the taint of official procrastination. It seems 
that, burning with a desire to ascertain everything at 
first hand for themselves, the members are shutting their 
eyes to obvious facts. Thus, for example, they would 
like to have a ship fitted with Yarrow boilers and handed 
over to them to be tested. The test might last a year. 
Before the ship was fitted and tried two years would 
elapse. Surely enovgh is known about the small-tube 

boiler 1 to render the delay wholly unnecessary. There is 
no analogy between the story of the Belleville boiler and 
that of the Yarrow or Thornycroft boilers. The first is a 


record of failures in all directions. The Committee has . 


been appointed only because of these failures. They 
may very well say that it is desirable that they should 
go to sea and ascertain by personal experience to what 
these failures are due. There are besides those who 
maintain that the Belleville boiler is a good boiler; 
that is to say, there are two sides to the question. The 
work of the Committee is largely to adjudicate on these 
contending claims, to settle by direct experiment which 
party is right. But there is nothing of this kind con- 
nected with the Yarrow or Thornycroft boiler; all that 
is to be known about them is well known already. No 
risk of any kind, for example, would be incurred if a 
second-class cruiser or an ironclad were fitted to-morrow 
with boilers of this type. Over twenty large warships 
for foreign Governments have been supplied with them. 
No stories ever reach us of their failure; a burst tube 
now and then, an accident to which all boilers are liable, 
is the worst that takes place. For the rest, so far as is 
known, they have always been successful under the most 
trying conditions. It seems to us that the obvious 
course is to fit a warship of considerable size at once 
with that modification of the express boiler which has 
been specially prepared for large cruisers and ironclads. 

Finally, we would impress on the official mind the 
existence of an absolute mage, necessity that action 
should be taken. An inquiry of the kind now in progress 
may very easily drag on for years. If nothing better 
can be done, let our ships be fitted with properly designed 
cylindrical or Scotch boilers, which will do their work 
well, and comply with most of the conditions of naval 
life. This being so, the Committee can go on testing 
water-tube boilers until the conclusion is reached, either 
that there is a trustworthy water-tube boiler av ailable, or 
until, as is by no means impossible, it has been settled 
that the choice lies between the cylindrical boiler 
and one of the express type. There can, of course, 
be no doubt that the majority of able authorities 
in naval warfare maintain that we must have water- 
tube boilers. But these gentlemen have unlimited 
faith in the power of engineers to produce a water-tube 
boiler which shall be safe and serviceable. That this 
can be done we do not doubt, but only under conditions 
which do not appear to be present in the Navy. All the 
facts as they stand tell the same story. The express 
boiler is, on the whole, able to comply with all the re- 
quirements of a ship of war. No other type of water- 
tube boiler has established a reputation for itself anything 
like this, while several are absolute failures, or unsuitable 
for naval purposes. Thus, then, the advocates of the 
water-tube boiler find themselves compelled to argue on 
a much narrower basis than appears obvious at first sight. 
Matters may change. Within the next day or hour 
a large tube boiler may be produced which will 
have no faults. But we have to deal with the 
present, and the present discounts the assertion that 
we must have water-tube boilers, and enforces the 
obvious fitness to the occasion of the query, Why must 
water-tube boilers be used in warships? There is 
such a thing as an ideal water-tube boiler; given this, 
it would be criminal folly not to adopt it in our 
Navy. But it must be admitted that the bitter logic of 
facts teaches that up to the present nothing of the kind 
that appears to be favoured by the Admiralty has been 
made. For, be it remembered, that incessant failures in 
small matters are just as intolerable as few failures in large 
things. Thus, for example, a boiler may be all that is 
desirable in other respects, yet if it evolves volumes of 
smoke it is a bad boiler for warships. 


ENGINEERING TRADE AND THE NEW GERMAN TARIFF, 


THE engineering trades of this country will find it 
impossible to refrain from watching the developments in 
connection with the new tariff Bill which is now under 
the consideration of the German Imperial Government, 
because their interests are largely concerned in any action 
which may be taken in that country. It is beyond 
question that the subject has increased in interest as a 
result of the conference which was held recently in Berlin 
of representatives of the Imperial Government and of the 
federal States of the empire. Although the proceedings 
at the conference were kept secret, it will soon become 
necessary for the Imperial Gov ernment to show its hand 
in regard to the new tariff. This will be understood from 
the fact that Germany’s commercial treaties with various 
countries will definitely expire at the end of 1903, and in 
view of the position of affairs it is improbable that many 
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months will elapse before negotiations are commenced 
for the purpose of concluding new treaties. It will be 
remembered that the agreement between England and 
Germany which lapsed a year or two ago has just been 
temporarily extended until the close of 1903. Some 
apprehensions have been entertained in the United 
Kingdom that an increased duty on machinery and on 
steel and other goods will be included in the new tariff, 
but any such fears are merely conjectures at the present 
moment. Apart from political considerations, the agita- 
tion in favour of heavier duties on English manufactures 
is inexplicable when regarded from the standpoint of the 
value of the trade between the two countries, and which 
is more to the advantage of the Fatherland than to the 
United Kingdom. 

The only definite pronouncement which has been made 
has been the promise given on behalf of the Govern- 
ment that a higher duty shall be imposed upon corn in 
order to meet, to some extent, the wishes of the agrarian 
party. It is thought by some of the German engineering 
firms of good standing that the contemplated action in this 
respect may lead to reprisals on the part of Russia, and 
to a heavy loss of .business. In this connection one 
-ompany in Wurtemberg, in pointing out that the imports 
of German stationary engines and boilers into Russia is 
of considerable importance, states that the existing high 
duties have not prevented the success of these manu- 
factures in that country. If, however, a tariff war 
arises the company contends that its business, and that 
of German machine makers, and the engine industry in 
general, will be greatly prejudiced, and the consequences 
would be that the Russians would learn to construct 
their own engines as soon as possible, and thus close a 
good market for German productions. A second company 
says that the machine trade with Russia has already 
diminished, and will continue to be quiet until the con- 
clusion of a new treaty, and that one-half of its plant 
would have to be shut down in case of a tariff war. 
Two other companies in Wurtemberg, one of which 
employs several thousands of workmen, submit that an 
increase in the corn duties would be a great misfortune, 
as the final result would be to strengthen Russian 
industries to the detriment of Teutonic exports. It is 
considered that a customs war would be a severe blow 
to German industry, and the belief prevails that Russia 
would emerge victorious, and that during the dispute 
English competition would have free play. 

Atarecent meeting, held in Cologne, of the Society 
of German Machine Tool Works—Verein Deutscher 
Werkzeugmaschinen Fabriken—to consider the question 
of American competition, according to the Cologne 
Gazette it was submitted that the Germans could with 
certainty expect that other countries, especially the 
United States, would make strenuous efforts to maintain 
the sale of machine tools in Central Europe, and would 
even resort to underselling in prices in order to dispose 
of their over production in foreign markets. The forma- 
tion of trusts has rendered assistance to this system of 
selling the surplus output, and as the German machine- 
tool trade is claimed to be seriously affected by the 
method, the Society adopted .a resolution expressing the 
opinion that an addition to the duty on machine tools 
should be made for the protection of the home industry. 
This claim may be well founded, in fact, but the Volks- 
wirthschaftliche Correspondenz, which gathers with 
satisfaction from the German trade returns that a 
diminution has taken place in the imports of American 
machine tools which were largely purchased during the 
industrial development of the country, submits that the 
erection of new works and extensions of others in the 
past few years have cultivated the producing capabilities 
of the German machine-tool works to such an extent 
that they are able to supply the whole of the home 
demand. This paper is, however, scarcely so well 
informed as its title would appear to indicate. As a 
matter of fact, the weight of the machine tools imported 
into Germany during 1900 amounted to 6428 tons, 
whereas the exports reached a total of 9267 tons, so that 
the German tool makers already produce more than is 
required for home use. The imports of tools, especially 
from the United States, diminished month by month 
during 1900, whilst the exports increased month by 
month, and in January last the weight of the exports was 
three times greater than the imports of tools. 

The German newspapers reveal little information con- 
cerning the ideas entertained by the iron and steel 
producers on the subject of the new tariff, and we must 
therefore await particulars, which should now not be long 
before they obtain publicity. In the meantime, it should be 
noted that some of the German Chambers of Commerce 
are agitating in favour of the free importation of 
materials needed in the construction of river and canal 
boats in a manner similar to the free entry of materials 
required for shipbuilding purposes. The Chambers of 
East Friesland and Papenburg, for instance, suggest that 
all materials used in the construction, repair, or equip- 
ment of river and canal boats, including ordinary ship 
“utensils,” should be admitted free of duty, and this 
desire is participated in by other Chambers of Commerce. 
If the suggestion were adopted by the Government its 
effect would be to strengthen considerably the German 
trade in the building of river vessels, especially in re- 
gard to the competition from Dutch firms. The cham- 
bers contend that their claim for consideration in this 
respect is justified by the action of the syndicates which 
deliver materials to Dutch competitors at lower prices 
than to native shipbuilders; and, in fact, the peculiar 
position could arise in which shipbuilders might be com- 
pelled to purchase German materials abroad in order to 
obtain it, at all events, in some measure as cheaply as 
the Dutch firms. 

It remains to be seen what form the new German tariff 
will assume. There are so many points to be taken into 


consideration, and of these the naval extension scheme 
to be completed by 1916 will doubtless play a prominent 
pact in determining the attitude of the Government 
towards the imports of iron and steel manufactures from 


other countries. The German Government itself has had 
some experience of the pernicious effects of the operations 
of monopolists and syndicates, and it will scarcely give 
kindly consideration to these in the elaboration of the 
tariff. However that may be, all that British firms can 
do at present is to watch and wait for the developments 
of the next few months. 


IRON ORE SUPPLIES, 


Amone the noteworthy statements made by Mr. C. M. 
Schwab, president of the United States Steel Corporation, in 
the course of his evidence before the Industrial Commission 
at Washington, was one to the effect that at the present rate 
of consumption, another sixty years would see the exhaustion 
of the iron ore deposits of the United States. It seems probable 
that the rate of consumption will become accelerated rather 
than remain stationary in the next few years, because the 
high prices are bringing in fresh domestic competition, and 
the Trust itself will be forced to maintain its production, 
even if the result be the increase of shipments to 
Europe at a loss. So that sixty years may be set down 
as a maximum, if Mr. Schwab’s computation rests upon a 
scientific basis, which we suppose to be the case. We have 
heard so much about the inexhaustible supplies of ore in 
the Lake Superior ranges, and in other parts of the United 
States, that the declaration comes as asurprise. It is a fact, 
however, that some of the leading Lake properties are show- 
ing signs of exhaustion, which is not surprising considering 
the heavy demands made upon them; and investigation has 
shown that there are no untapped resources left in the 
district. Wedonot knowhow much available ore is estimated 
to remain in the various localities, but within the period 
named by Mr. Schwab something like 1,200,000,000 tons 
will be drawn upon, and this represents a very consider- 
able total, even for a country like the United States. 
We presume that it is a recognition of the definite 
limit of the country’s resources that has caused the 
American iromasters to buy up iron properties in the 
Michipicoten and other districts of Canada. They will 
help to postpone the unhappy day when the American works 
shall find themselves face to face with a famine in raw 
materials, or, at any rate, with the problem of utilising the 
poor-grade ores which are at present regarded as of no account. 
The experience of Great Britain furnishes a useful lesson to 
the United States, At one time our manufacturers thought 


at their own doors, and they went on using it recklessly. 
Now they are largely dependent upon Spain, Sweden, and 
other countries for their raw material, and the manu- 
facture of steel among us is becoming more and more 
a@ question of the ability of these several countries to 
supply our needs. It will be remembered that in his 
recent presidential address to the Iron and Steel In- 
stitute, Mr. W. Whitwell stated that Great Britain will at 
no very distant date be compelled to adopt increasingly the 
basic process of steel making, and to employ its impurer 
native ores more extensively. Germany depends to an even 
greater extent than ourselves upon imported ore ; and in the 
years to come America will be forced to look about seriously 
for foreign sources of supply, and to employ the basic process 
on a larger scale. That time is not such a long way off, if 
Mr. Schwab is right in his calculations. There are only two 
countries contiguous to the States which can be looked to in 
an emergency—-Canada and Cuba—and it would appear as if 
the first of these will within half a century have use itself 
for all the ore it can scrape together. 


TIN-PLATE MANUFACTURERS TO VISIT AMERICA, 


Depvutations of British ironmasters to America are to be 
the fashion this late summer, it is clear. The British Iron 
Trade Association, as everyone knows, is arranging a visit at 
a cost of £1000, and now the Welsh tin-plate manufacturers 
are suggesting adeputation. In both cases the object is to 
investigate American methods, and to ascertain how far the 
reports are correct of the success which is attending American 
competition in markets which were formerly British ; and fur- 
ther, the conditions which have given the United States their 
present advantage. The proposition of the Welsh tin-plate 
manufacturers arises out of ademand which thetin- plate opera- 
tives have made for a continuation of the present wages scale 
for another year from now. The manufacturers resist this 
demand on the ground that the tin-plate industry is in no 
such condition as to warrant their paying the existing scale 
of labour remuneration so far ahead, and the utmost period 
that they will consent to is six months; at the same time, 
but for trying to meet the men, they would much 
prefer the limit to be only half this. The tin-plate manu- 
facturers have therefore laid before the men a suggestion that 
a half-year’s list should be accepted, and that in the mean- 
time a joint deputation of masters and men shall visit 
America, and inquire into the system of labour and 
machinery which our competitors have adopted at their new 
tin-plate mills. The course of the tin-plate industry in the 
United States has been very remarkable. Ten years ago not a 
single box of tin-plates was produced across the Atlantic, yet 
at the present time the production is considerably over 
400,000 tons—not boxes—per annum. This state of things 
has been accomplished notwithstanding initial difficulties in 
respect of labour, &c., which the Welsh manufacturers declared 
would prove insuperable. One of the most recent returns of 
the tin-plate works of the United States gives a total of over 
300 mills, with thirty others in course of construction. All 
these mills, except twelve, are gathered into one Trust, under 
the title of the American Tin-plate Company, and so far the 
Trust is holding together. If the proposed visit of inspection 
comes off, great things will doubtless be learned, and the tin- 
plate manufacturers should gather information as valuable as 
the inspecting deputation of the British Iron Trade Associa- 
tion. 


GUN ACCIDENTS, 


Iv is impossible at the present moment to discuss the 
serious accident which occurred in the Freshwater redoubt 
on Tuesday evening. All that is known publicly is that the 
breech block was blown out of a 12-pounder, with results 
which seem almost out of proportion to the size of the gun. 
The supposition is that the charge was fired before the breech 
was closed, but there is, so far, no absolute statement that 
this was the case. The design of breech mechanisms includes 
carefully thought out devices for preventing any possibility of 
the gun being fired, either electrically or percussively, before 


everything is in order, It is only by supposing that part of 


they had command of an absolutely unlimited supply of ore- 


the mechanism had become disarranged that this theory jg 
tenable. Another suggestion is that the projectile jammeg 
in the gun, and that the force of the explosion burst the 
breech. Colour is lent to this idea by the serious effects of 
the accident, and by the fact that although the piece slewed 
round, no news has been heard of the projectile, which, it jg 
conceivable, might have been thrown inland instead of out to 
sea. Only the wildest guesses are possible. If, however, the 
projectile was fired, and it is found that the charge was 
ignited before the breech was closed, it will be necessary for 
the board of inquiry to suggest such modification of the 
mechanism as shall render such an accident absolutely 
impossible. Electrical security—if we may so call it—js 
discounted by the fact that a short circuit may arise 
suddenly and exist without being instantly discovereg, 
Mechanical security, something tangible and obvious, jg 
required to support it. 


PROGRESS OF WARSHIPS AND MACHINERY 
BUILDING IN ENGLAND. 


Tue first six months of the twentieth century having 
nearly run their course as we go to press with this issue 
of our journal, we are again enabled, through the courtesy 
of the principal private builders of warships and their 
machinery in England, to give our interested readers 
résumé of the progress made during the past half-year, 
with the work in hand for our own and foreign navies, 

Although the naval programme of Lord Selborne has 
already been made public, some three months are likely to 
elapse before the private builders of the country are asked 
to submit tenders for the construction of the vessels men- 
tioned therein to be built by private contract. Whether 
or not it is an advisable policy on the part of the 
Admiralty authorities to allow the very best part of the 
year for shipbuilding purposes—the summer months—to 
pass unheeded, we leave to that body’s inscrutable wisdom 
to determine, it having been long since proved that the 
private builders of the country, both of warships and 
their machinery, are quite capable of bringing to 
completion within reasonable time any contracts with 
which they may be entrusted. On the time now spent 
on such constructions in the Royal dockyards we offer no 
comment, seeing that the interest taken by both the 
public and the Press in the proceedings at these estab- 
lishments is fast becoming a ‘‘ vanishing quantity,” due 
to the continued refusal of the authorities to give any 
information respecting them. We are, however, as 
before, able to note sufficiently from independent 
sources, for our readers’ information, what has been 
effected therein in this connection, 

Giving these establishments, as is our custom, priority 
of place in our record, there are in hand in them the 
following new ships, which have beer commenced 
since the advent of the new century: — Early in 
March the first-class battleship Queen—one of the 
Duncan type—400ft. long, 56ft. beam, 26ft. 9in. draught, 
and of 15,000 tons displacement, to be fitted by Harland 
and Wolff, of Belfast, with twin-screw engines of 20,000 
indicated horse-power, was laid down at Devonport dock- 
yard, and at the same yard the new second-class cruiser 
Encounter, a vessel 355ft. long, 56ft. beam, 21ft. Sin. 
draught, and of 9800 tons displacement, to be fitted with 
engines of 12,500 indicated horse-power—to be made at 
Keyham—was commenced. On March 20th the new 
battleship Prince of Wales, of the same dimensions, dis- 
placement, and engine power as the Queen, was laid 
down at Chatham, and at Portsmouth and Pembroke 
respectively the armoured cruisers Suffolk and Cornwall, 
both being vessels 440ft. in length, 66ft. beam, 24ft. Gin. 
draught, and 9800 tons displacement, with engines of 
22,000 indicated horse-power, were commenced, the 
former to be fitted with Niclausse, and the latter with 
Belleville water-tube boilers. 

At Sheerness, the sloops Merlin and Odin, both 15ft. 
long, 38f{t. beam, 11ft. 3in. draught, and 1070 tons dis- 
placement, with engines of 1400 indicated horse-power, 
were commenced. The engines and boilers of these 
vessels are being made at Devonport, the Merlin having 
to be fitted with Niclausse, and the Odin with Babcock 
and Wilcox water-tube boilers. Of the vessels laid down 
in 1900, and still reported to be “ building,” the armoured 
cruiser Essex at Pembroke, and the Challenger cruiser at 
Chatham, have not as yet reached the launching stage. 

Of the warships already launched—many of them for 
a very considerable time, but still reported as ‘“ com- 
pleting,” a state having many stages—there are at Ports- 
mouth the battleship London, and the cruisers Spartiate 
and Kent; at Devonport, the battleships Bulwark and 
Montagu; at Chatham, the battleships Irresistible, 
Venerable, and Albermarle; at Sheerness, the sloops 
Rinaldo, Mutire, Espiegle, and Fantome; and at Pem- 
broke, the armoured cruiser Drake—all of which vessels 
we have previously briefly described as to dimensions, 
engine power, &c.; but of their actual state of advance- 
ment towards completion for commission or the Reserve 
we are quite uninformed. 

With reference to the class of vessels included in the 
new shipbuilding programme of the current year, it is 
rahe | to lay down three battleships, six armoured 
cruisers, two third-class cruisers, ten destroyers, five 
torpedo boats, and two sloops. Of these, two battleships, 
one armoured cruiser, and the two sloops will be built in 
the Royal dockyards; the rest by private contract. In 
addition to the foregoing the Admiralty authorities have 
made a new departure in the direction of the construc- 
tion of submarine boats, five of which are ordered to be 
built, two of them, we believe, having already been 
commenced. f 

Turning now to the progress made during the past six 
months by our private warship and machinery builders in 
England, with the work they bows had in hand, we have 
pleasure in placing it on record for the benefit of those of 
our readers who take note of, and interest in, the develop- 
ment of navies. 

Commencing then, as in previous records, with the Kast 


Coast shipyards and marine engineering works, we find :—- 
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At Hawthorn, Leslie, and Co.’s works at St. Peter’s and 
Hebburn-on-Tyne, good progress has been made with the 
destroyers in hand for the British Government; the 
Greyhound and Roebuck having completed their pre- 
jiminary trials in the North, are now being prepared 
for delivery at Chatham, while the Racehorse has been 
already delivered and will proceed on her official trials in 
afew days. The Viper, driven by turbine engines, has 
completed her trials, and has been taken over by the 
Admiralty. 

The battleship Bulwark, built at Devonport and engined 
by Hawthorn, Leslie, and Co., has completed the 
whole of her official trials with marked success, and the 
machinery is now practically taken over by the Admiralty. 
The main engines for the armoured cruiser Kent, built at 
Portsmouth and lately launched, are finished in the shops, 
and will be forwarded to the ship, which is at present in 
dry dock, having her under-water fittings fixed in place, 
in the course of next month. The whole of the Belleville 
poilers for this vessel are well advanced. 

The principal portions of the machinery for the cruiser 
Lancaster, building at Elswick and to be engined by Haw- 
thorn, Leslie, and Co., are in course of being machined in the 
shops; while those for the sister ship Cornwall, building 
at Pembroke, will follow close behind. The Norwegian 
armour-clad coast-defence ships Norge and Eidsvold, 
puilt at Elswick, after having their machinery fitted by 
Hawthorn, Leslie, and Co., passed through very severe 
trials, with highly satisfactory results, have been handed 
over, and are now in commission. 

Notwithstanding the drawback to the progress of 
work caused by the financial difficulties of Earle’s 
Shipbuilding and Engineering Company of Hull, the 
firm has completed the fitting of the main engines 
and boilers, and all the auxiliary machinery on 
board the first-class battleship Formidable, built at 
Portsmouth; the vessel has just finished a most 
successful series of trials. Some slight trouble at first 
experienced with the minor boiler connections having 
been remedied, the vessel was taken out into the "!nglish 
Channel and put through a series of three independent 
trials. The first was one of thirty hours’ duration at 
3000 indicated horse-power, at which she attained a 
speed of 11°5 knots; the second, lasting the same time, 
at 11,500 horse-power, the speed being 16°8 knots; and 
the third a full-power trial at 15,000 horse-power, 
continuing for eight consecutive hours, at which a speed 
of 18°13 knots an hour was maintained, the actual indi- 
cated horse-power developed by the engines being 
15,511; the coal consumption 1°8 |b. per indicated horse- 
power per hour ; the working pressure at -ngines 250 |b. 
per square inch; eight of the twenty Belleville boilers 
only being used in the first trials ; and the whole of them 
in the last, no trouble whatever being experienced in 
their use. The engines and boilers for the sister ship 
London, also made by Earle’s Company, are being fitted 
on board at Portsmouth by the contractors; but such 
work as cannot be completed by them by the end of the 
present month will, we understand, be taken over by the 
Government. 

From Hull there is nothing to note in warship building 
till reaching the Thames, where we find at the Thames 
[ronworks Company’s shipyard at Blackwall, where the 
Duncan and Cornwallis battleships have been building 
for the British Government, that the first-mentioned 
vessel has been launched, and the sister ship is about to 
be put into the water. 

Of the propelling machinery, &c., for these vessels, 
made at the company’s engine works at Greenwich, the 
bed plates of the main engines of the Duncan are in place 
on board, and the crank shafts bedded, the cylinders 
being at the ship ready to be put in position. The main 
and auxiliary condensers are in place in the engine-rooms, 
and the boilers—twenty-four Belleville—with the excep- 
tion of the furnace brickwork, are nearing completion ; all 
the feed pumps are fitted, and their pipes and connections 
well advanced. The under-water fittings of the Cornwallis 
are completed, the starboard main engine is erected in 
the shops, and the boilers are finished and ready for the 
ship when launched. The machinery of the battleship 
Albemarle, building at Chatham, is making progress, a 
large part of the heavy pieces being already machined. 
That for ten of the 40ft. and six of the 56ft. steam 
pinnaces built at the company’s shipyard has been fitted, 
and the vessels successfully tried; the remaining four 
sets of 56ft. pinnace machinery, to complete the order— 
for twenty—are now waiting for the hulls. 

At the new shipyard and engine works of Yarrow and 
Co., at Poplar, a large amount of work is under construc- 
tion, and includes :—Two shallow-draught gunboats and 
eight water-tube boilers for the British Government; two 
destroyers for the Japanese, and three first-class torpedo 
boats for the Dutch Governments, and three water-tube 
boilers for a Russian training ship, all the boilers for 
these craft being of the Yarrow water-tube type. Of the 
above detailed work there has been completed and sent 
to Amsterdam two of the three torpedo boats for the 
Dutch, the third being practically ready to leave. These 
boats are 152ft. 6in. long, 15ft. 3in. beam, with a speed 
of 255 knots; and are fitted with Holden’s system of 
oil burning. Two British gunboats, built in floatable 
sections, are nearly complete. We illustrate the Teal 
on another page. These boats are to have a speed 
of fifteen miles an hour, carrying a load of 40 tons on 
a water draught of 2ft. 3in. The water-tube boilers for 
the cruiser Medea and for the Russian training-ship are 
well in hand, and the greater part of the work of the 
Japanese destroyers is finished, these being vessels 220ft. 
in length by 20ft. 6in. beam, each having four Yarrow 
water-tube boilers and designed to attain a speed of 81 
knots an hour. 

Humphrys, Tennant, and Co., of Deptford, who 
are at present chiefly engaged on British Admiralty 
work, having in hand the propelling machinery, 
&e., for the armoured cruisers Drake, Berwick, and 
Suffolk, of 30,000, 22,000, and 22,000 _horse-power 
respectively, have been unable to proceed so 


fast as they would wish with the work of getting the 
engines of the Drake fixed in position, from want of 
proper means at command where she has lain since her 
Jaunch—in the Haven at Pembroke—for lifting the main 
engines’ cylinders on board. Progress has, however, 
been made in fixing the boilers in their places, those in 
two of the stokeholds being nearly ready for testing. 
The engines and boilers of the Berwick and Suffolk, in 
process of construction in the shops at Deptford Pier, are 
well in hand, the latter being of the Niclausse water-tube 
type. Humphrys and Co. are also supplying a set of 
boilers of the same type for the Fantéme sloop building 
at Sheerness dockyard. 

At the Chiswick shipyard and engine works, J. I. 
Thornycroft and Co. have launched, completed and 
put through their trials, the two first-class torpedo boats, 
Nos. 98 and 99, built for the British Government, which 
carry a load of 40 tons and attain a speed of 25 knots. 
The first-mentioned boat, No. 98, is distinguished as the 
last warship launched for the British Navy during the 
late Queen’s reign, she having entered the water three 
hours before her Majesty’s death. 

The stern-wheel mission steamer Livingstone, lately 
describe and illustrated in our pages, has been finally com- 
pleted, and passed her trials. Two 31-knot ‘ destroyers” 
in hand for the Japanese Government are framed and 
plated, and the machinery for them is in course of 
erection in the fitting shops, the boilers for which are 
now being built in the vessels. A steam launch for the 
Brazilian Government has also been completed, together 
with several water-tube boilers for torpedo boats at the 
Chiswick works. 

On the West Coast, at the Birkenhead works, Laird 
Brothers have so far completed the first-class battleship 
Exmouth, building for the British Navy, that she is ready 
for floating out of the dock in which she has been con- 
structed, but has been detained therein consequent on 
the delay in the preparation of the dock in which it is 
wished to place her for the reception of her machinery, 
&e. The single-screw sloops Mutine and Rinaldo, built 
and engined by Laird Brothers, have completed their 
official trials at Sheerness, with very satisfactory results, 
and are now being brought forward there for com- 
mission. The 30-knot destroyers, Lively and Sprightly, 
have both successfully passed through their official 
full-power trials, and are now being completed for 
delivery to the dockyard. The propelling machinery 
for the first-class battleship Implacable, of 15,000 
indicated horse - power, made by Laird Bros., and 
which, when last noticed by us, had had a satisfactory 
basin trial, has since been put through official, coal-con- 
sumption, and full-power trials at Devonport with satis- 
factory results. That also for the battleship Montagu of 
18,000 horse-power, making at Laird’s works, is now 
being fitted on board the ship at Devonport. There is 
also in hand in the boiler-shops at the Birkenhead works 
a set of water-tube boilers of the Laird type for his 
Majesty’s third-class cruiser Blond. 


LITERATURE. 


A Hand-book of Practical Gas-fitting. By WALTER GRAFTON, 
F.C.S. London: B.T. Batsford. 1901. 

Tuls is a well-written book, the author evidently knows 
his subject, and if gas-fitters as a whole would only adopt 
afew of his ideas more satisfaction would be given to 
their employers and to consumers of gas. He gives 
advice which would be useful te even the most competent, 
and although he says in his preface that he is ‘‘ conscious 
of many deficiencies,” there is not much with which to 
find fault. He starts by describing the best way to fit up 
a private dwelling from the main to the meter—which, by 
the way, the makers guarantee for five years, and if 
repaired after that period a further guarantee of three 
years is given—and the meter to the various pendants, 
&e., and treats the subject in a thoroughly practical way. 
Gas, we are told, is distributed over premises by means 
of different kinds of piping. But why mention tin? Surely 
tin is seldom, if ever, used now, and is only to be found 
in very old houses. The idea, we presume, was cheap- 
ness, but, considering the present price of iron piping, 
we should not be inclined to recommend it. Composition 
piping is, however, much used for supplying single lights 
off the main track of the iron piping. Various ways 
of lighting schools, churches, theatres, and public build- 
ings are a'l dealt with, and also the ways of heating them 
by gas. But are the burners for fitting in t» the ordinary 
coal range grate to be altogether trusted? We certainly 
agree with the author that thereis never the sameresult in 
efficiency and ®conomy as with the well-designed gas stove, 
but we venture to say that there are very few grates that 
these burners will work in satisfactorily at all, for if there 
happens to be the slightest down-draught in the chimney, 
all the products of combustion are blown into the room, 
while, on the other hand, if a swift up-draught exists, 
the majority of the heat-produced is sucked away. 

We are glad to learn from Mr. Grafton that he has 
discovered a grate burner that will not light back when 
put to the most severe tests; this ought to be much 
sought after, for our experience is that burners of this 
class are never infallible; they may be more silent than 
others, but this is a matter of testing. If too much air is 
allowed to mix with the gas a hissing noise is sure to be 
emitted. Another cause is an excessive supply of gas, 
which it is the fitter’s duty to rectify. 

The law affecting gas supply is also treated. This isa 
happy addition, for gas companies’ servants are not 
always as well versed as they should be in this matter, 
especially as regards the opening of the public roadway. 
In many districts the undertakers arrange with the local 
authority to repair all openings in the public roadway and 
charge the expense incurred. When this is done three 


days’ notice must be given before opening the ground, 
except in the case of emergency, when the ground can be 
opened at onee. The measurements are sent to the 
local authority by the undertakers, and then their 


responsibility ceases. The fencing, when trench work is 
in operation, should always be well put up. Bars and 
chains or trestles and poles are the best guards; these 
practically protect the undertakers from any claims, ropes 
on bars not being recognised by many legal authorities. 

Last of all, when making a connection in the gas main, 
we would mention that it would be a difficult matter to 
get a canvas-covered rubber bag into a jin. hole, and 
would suggest that a larger one should be made. It 
would have the effect of lengthening the life of the bags, 
and would be much easier for the men to work. 

But, apart from these few points, it is a useful and 
interesting work, and if there is a fault to find with it, it 
is the way in which various makers’ wares are so freely 
advertised. 


SHORT NOTICES. 


A Healthy Home. By Francis Vacher, County Medical Officer 
for Cheshire, &c. Second edition. London: The Sanitary 
Publishing Company, Limited. Price 23. 6d. net.—This now 
appears in a second edition, having been revicod and brought up 
todate. It deals with the house and household management, 
beginning from the building materials and building down to such 
things as the cleaning of saucepans, knives and forks, &c. It 
includes references to lighting, ventilation, water supply, sanitary 
matters, decoration and furniture, stables, cowhouses, &c.—ia 
short, it contains a large amount of information which everyone 
ought toknow. The author even ventures to give hints on that 
mysterious institation known as spring cleaning.” Many house- 
holders and housekeepers would be the better for a perusal of this 
little book. 

A Price-book for Architects and Engineers. By T. E. Coleman, 
F.S.I. London: E. and F. N. Spon, Limited. 1901. Price 5:3. 
—A remarkable little work which may well prove valuable. It is 
of pocket size, and consists in the main of short paragraphs 
arranged alphabetically, giving the approximate average price for 
different works, thus :—‘‘ Almshouses, complete, 64d. to 74d. per 
cubic foot. Theatres, complete, London, £15 to £25 per head,” 
and soon. In an appendix some actual costs of work done are 
given, and in places much fuller details than quoted are given. 
It is a volume that will require to be used with care and 
knowledge. 

Drying by Means of Air and Steam. By E. Hausbrand. Trans- 
lated from the German by A. C. Wright, M.A. London: Scott, 
Greenwood, and Co. 1901. Price 5s, net.—The subject is 
approached from the scientific point of view, and the book contains 
a large number of tables and formule evidently most carefully 
prepared, which deal with the behaviour of moisture-laden air 
under varying conditions, &c. The processes of drying at atmo- 
spheric pressure, and at pressures greater and less than this, are 
discussed, as also is drying by means of superheated steam without 
air. All the weights and measures have been left in the metrical 
units. 

Holidays in Eastern Counties. Edited by Percy Lindley. London: 
30, Fleet-street.—A beautifully got up book, containing every 
sort of information likely to be of service to those intending to 
spend their holidays in East Anglia. It is likely to obtain a wide 
welcome, for parts but little known are dealt with at length. The 
particular copy which we have received is marred by the register 
having got wrong—a sixteenth of an inch in some cases—in many 
of the tinted plates ; but this is a mere mechanical detail, from 
which other copies are doubtless free. With this exception the 
illustrations are excellent, both in choice and execution. 

Papermakers’ Pocket-book. Specially compiled for paper mill 
operatives, engineers, chemists, and office officials. By James 
Beveridge. Wood Pulp, Limited, 10, Godliman-street, E.C.— 
This small volume contains, besides numerous tables which. 
should be of value to those in the paper trade, a large number of 
descriptions of various tests of paper and the materials used in its 
manufacture, and of the machinery and methods employed in 
modern paper mills. It is clearly printed, and concludes with 
what appears to ke a comprehensive index. 

Induction Coils: How to Make, Use, and Repair them. By H. 8. 
Norrie. Second edition. London: E. and F. N. Spon, Limited. 
1901. Price 4s. 6d. net.—A second edition of this useful little book 
has now appeared, and its contents have been thoroughly brought 
up to date. Practically the whole field of matters in which the 
induction coil plays a part is dealt with. The language is 
simple and easily urderstood, while the illustrations are for the 
most part excellent. The book is one of the best that we know 
on the subject. 

Water Filtration Works. By James H. Fuertes. London: 
Chapman and Hall 1901.—An excellent little book containing a 
large amount of useful information. The writer appears to have 
an intimate knowledge of the leading waterworks of the world.- 
The data given as to practice in the United States are of particular 
interest. It is significant that whereas only 45 pages are devoted 
to rapid filtration, no less than 125 are given to slow filtration. 
The book is capitally written, and is interesting from beginning to 
end. 

The Gas Engine Hand-book, A Manual of Useful Information 
jor the Designer and the Engineer. By E. W. Roberts, M.E. 
London: Crosby Lockwood and Son. 1901. Price 8s. 6d. net.-- 
This is to be called a pocket-book rather than a hand-book, as it is 
quite small in size, and has not the completeness expected in a 
work of the more pretentious title. It does not appear to be 
worth its price. 

From Fort William to Mallaig. Issued by the North British 
Railway Company. Price 4d.—An epee written and 
brightly illustrated guide-book, which should fill many with a 
desire to travel from Fort William to Mallaig. : 


BOOKS RECEIVED. 


Deductions in Euclid. By T. W. Edmondson, M.A, 
W. B. Clive. Price 3s. 6d. 

A Guide to Zermatt and the Matterhorn. Fifth edition. By 
Edward Whymper. London: John Murray. Price 3s. net. 

A Guide to Chamonix and the Range of Mont Blane. Siasth 
edition. By Edward Whymper. London: John Murray. 1901. 

Our Flags: Their Origin, Use, and Traditions, By Rear-Adm’‘ral 
S. Eardley-Wilmot. London: Simpkin, Marshall, Hamilton, Kent, 
and Co., Limited. 1901. 

Motor Cycles and how to Manage them. Fourthedition. Revised 
and enlaged. By 0. J. Wilson. 1901.‘ London: Iliffe, Sons, ard 
Sturmey, Limited. Price 2s. 6d. net. , 

Hints on Steam Engine Design and Construction. By Char. 
Hurst. With diagrams and Illustrations. London: Chas, Griffin 
and Co., Limited. 1901. Price 1s, 6d. net. 

Directory and Guide to the Manchester: Royal ——- for 1901. 
Sixth edition. Manchester: Richard Collinson, 9, Corporation- 
street ; also of John Heywood. Price 7s. 6d. net. 

The Staji Work of The Anglo-Boer War, 1889-1901, Emix dy- 
ing some of the War Letters sent to the Morning Post from Scuth 
Africa. By Lady Briggs. Illustrated. London: Grant Richards, 
1901. Price 10s. 6d. 

Elementary Questions (302), New, and Revised by the Board a, 
Trade for Marine Engineers, with Illustrated Answers and the 
Revised Regulations for the Examination of Marine Engineers 
and Masters and Mates in Steam. By A. C. Wannan and 
Sothern, London: Whittaker and-Co, 190], Price 

. 6d, net, 
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THE CROSS-CHANNEL PASSENGER STEAMSHIP 
SERVICES. 
No, IV. 


Ir may not be generally known that prior to and atthe 
time that the City of Dublin Steam Packet Company 
undertook its first mail contract between Holyhead and 
Kingstown, great difference of opinion existed as to allow- 
ing a railway company the power of engaging in the 
business of steamship owning; for we find Mr. C. Wye 
Williams, the founder and managing director of the City 
of Dublin Steam Packet Company in 1844, petitioning the 
Government against railway companies being allowed 


98in. diameter with 6ft. 6in. stroke. 
of the four boats varied in diameter from 31ft. to 33ft., each 
fitted with feathering floats 12ft. long by 4ft. 4in. 
broad. Steam was supplied in each boat at a pres- 


to each — the grate surface being about 700 square 
feet, and total heating surface from 18,000 to 19,000 
square feet. Superheaters were at first fitted to the 
boilers of the Ulster and Munster, but experience of their 
use did not show any advantage in either reducing the 
consumption of coal or tending to superior performance. 


such power, it being affirmed to be detrimental to the ship- 
ping industry. 

Not long afterwards, however—in 1847—it was being 
recommended to the Government by other parties that 


whenever a railway goes to a port, the company owning | 


| On the trial trips across the Channel of the four boats 
there was no great difference in their relative speed, the 
| shortest passage being that of the Connaught in 3h. 
| 14 min., while those of the other three were respectively 
‘3h. 20min., 3h. 18min., and 8h. 22 min. The Con- 


Fig. 1—ROYAL MAIL 


the line should have the power to provide out of its | 
capital a certain number of steamers—according to cir- | 
cumstances—for the travelling public’s convenience, and | 
for facilitating the traffic of the line, seeing that the two | 
branches of the service, the rail and the water transit, 
were necessarily blended. In fact it was urged that it 
became a question whether it was not absolutely necessary 
for the interest of the railway, and for the public conveni- 
ence, that the railway proprietors should possess steam- | 
ships of their own, to work in conjunction with their | 
trains, and not be dependent on other parties who have | 
no interest in carrying out the objects of the line, and | 
who from some cause or other might at any time withdraw | 
their boats and throw all into confusion. 

The Chester and Holyhead Railway Company’s line, 
however, having been opened on the same day, August Ist, 
1848, as the improved sea service of the City of Dublin 
Steam Packet Company with the new boats Banshee, 
Caradoc, &c., was commenced from Holyhead, the two 
companies worked harmoniously together till, in 1855, they, 
with the London and North-Western Railway Company, 
obtained an Act conjointly for an improved service 
between London and Dublin, when a new contract was 
entered into with the Government and came into opera- 
tion on October 1st, 1860. This contract provided :— 
First, that the entire distance between London and 
Kingstown—instead of Dublin—was to be performed in 
eleven hours, allowing four hours for the sea passage; 
secondly, that four steam packets should be specially built 
for the purpose; thirdly, that express trains should be 
appropriated exclusively to the Irish traffic ; and, lastly, 
that a morning and evening departure should be made 
from each capital. This special service was intended to 
have been commenced in January, 1861, but the 
new vessels being ready some months sooner, it was 
started in October, 1860, and was continued without 
interruption. 

The four new steamers put on the Holyhead to Kings- 
town station, were the splendid paddle-boats Ulster, 
Munster, Leinster, and Connaught, the third mentioned 
being built by Samuda, of London, and the other three 
by Laird, of Birkenhead. They were all of nearly the 
same dimensions ; the Leinster and Connaught were 334ft. 
long between perpendiculars, 35ft. beam, 19ft. 10in. deep 
under deck, and were capable of a speed of 17} to 18 
knots an hour. The Ulster and Munster were 328ft. 
long, 35ft. beam, and 21ft. deep. In Fig..1 we give 
an illustration of the Ulster at sea. She, with her sister 
ships, were built on the wave-line principle, the beauty 
of their lines being particularly noticeable. The hulls 
were entirely of iron, wood only being used in the decks— 
which were flush from end to end—and in the cabins. 
They were divided longitudinally into compartments by 
nine water-tight bulkheads, thus providing for safety and 
adding strength to the hull. The bulwarks were a con- 
tinuation of the vessels’ topsides, and were without any 
break for gangways. They had clipper stems and light 
elliptic sterns, and were fitted with two pole masts 
and four funnels, two forward of and two abaft the 
engines. From the foremost funnel forward the main 
deck was covered by a turtle-back, which threw off 
the seas in heavy weather; the cabin accommodation 
was all below deck, and after some years was slightly 
enlarged. 

All four vessels were fitted with oscillating engines of 
750 nominal horse power, those of the Ulster and Munster 
being made by Boulton and Watt, of Soho, and of 
the Connaught and Leinster by Ravenhill and Salkeld, 


TEAMER ULSTER, 1860 


naught, it may here be mentioned, was the first vessel 
that ever recorded a speed of 18 knots on a measured 
mile trial, which was attained by her in Stokes Bay, as 
the mean of four runs, on September 27th, 1850. 

The Leinster, although the second in prder of launch- 
ing—the Ulster preceding her—was the first ready for her 
trials, preliminary runs having been made with her on 
July 21st, 1860, when she attained a mean of 16°975 
knots, or 19°52 miles an hour, a rate of speed that would 
cover the distance between Holyhead and Kingstown in 
3h. 5 min., with a mean of 26} revolutions of engines per 
minute. On July 26th, however, her official trial took 
place in Stokes Bay, when she ran the measured mile 
four times and attained the average speed of 17°97 knots, 
or 20} statute miles, the greatest ever reached at that time 
on the measured mile; or within an eighth of a knot 
of that attained by the sister ship Connaught two 
months later, the steam pressure at the time being 
25 1b. per square inch, the revolutions of engines 26 per 
minute, and the mean draught of the vessel during the 
runs 12ft. 9in. 

From the above ecord of trials of these vessels it will 
be seen by the resti\t:::g speeds attained that they were one 
and all well able to fulfil the contract made by their 


| 


| 


The paddle-wheels | stoppage due to storms; the only interruptions wag ai 


to fogs. 
The Irish mail contract of October, 1860, hayi 


minated at the end of September, 18838, a fresh NG ter. 


One was 


sure of 26 lb. by eight rectangular boilers, four at each | entered into on the Ist October in that year, when ¢h 
end of the machinery space, arranged in pairs, withafunnel | owners of the existing mail boats not only r 


their propelling engines, and largely increased” teat 
passenger accommodation by the addition of = 
cabins on a part of the main deck; but added’ the 
fine new paddle steamship Ireland, built by Laird hoe 
in 1885. This superb vessel, which is 1952 tons me 
was constructed wholly of steel; she is 360ft. a 
between perpendiculars, 38ft. beam, 19ft. 2in. deep unde 
deck, and is fitted by her builders with vertical oncillas. 
ing engines of 6000 indicated horse-power, which enabled 
her to attain a speed of 21 knots an hour; thus makin 
her the fastest paddle-wheel steamship then built. Hee 
engines were supplied with steam by ordinary tubulay 
boilers worked at a pressure of 301b. to the inch, main. 
tained by a forced draught. In the Ireland, the passenger 
accommodation was larger than in the four existing majj 
boats, her entire main deck being covered in aft 
enabling her to carry 412 first-class and 328 second-class 
passengers. 

The last-mentioned mail contract—that of 1883— 
having continued for more than twelve years, a new and 
by far the most important one yet agreed to by the parties 
to it, was entered into for twenty years from April 1st 
1897, to March 31st, 1917. To carry it out the City of 
Dublin Steam Packet Company undertook to build the 
four existing twin-screw steamships Ulster, Munster 
Leinster, and Connaught, which have replaced those of 
the same names previously on the Holyhead to Kings. 
town station. These vessels, which were all built and 
engined by Laird Brothers, of Birkenhead, are admirable 


| Specimens of the passenger and mail steamship, being 


on an entirely new design, different from anything before 
constructed for cross-Channel service. 

Built throughout of steel, they are each 372ft. long, 
with flush decks, 41ft. 6in. beam, and have a gross 


| tonnage of 8000.tons. Each is driven by two independent 


sets of triple-expansion engines of 9000 indicated horse. 
power collectively, each set having two low, one high, and 
one intermediate-pressure cylinders, driving a 12%t. 
diameter three-bladed propeller, the realised sea speed of 
the vessel being .24 knots an hour. Steam is supplied by 
eight tubular boilers, worked at a pressure of 170 lb. per 
square inch. The first of these twin-screw steamships— 
the Ulster,’an illustration of which we give in Fig. 2— 
went on station in 1897, and was quickly followed by the 
other three. It will be noted that she is straight- 
stemmed, has an oval stern, two light pole masts, and 
two large funnels. 

There are three principal decks—upper, main, and 
lower—all practically flush from end to end, the engines 
and auxiliary machinery being all below the main deck, 
so that there is no break or division in the passenger 
accommodation. On the upper deck is a smoking-room, 
fitted up in oak and leather, forming a comfortable lounge 
for smokers, separate seats being provided for each ; anda 
ladies’ drawing-room. This room, which is decorated in 
white and gold, and fitted up in the Louis Seize style, is 
28ft. Sin. in length by 18ft.in width, its height being 6ft. Yin. 
It can be entered from either side of the promenade deck. 
For 86ft. in length from forward, the upper deck is 
covered by a forecastle deck, 20ft. of whose width, with 
a portion of the forward boat deck, forms an excellent 
upper promenade for first-class passengers, in addition to 
some 200ft. in length by 42ft. in width—except where 
deck-houses intervene—appropriated to this class for 
promenading on the upper deck proper. Abaft of 


Fig. 2—ROYAL MAIL STEAMER ULSTER, 1897 


owners with the Government, which was to run the dis- | this first-class promenade there is one for second-class 
tance across the Irish Channel—63 miles—in every kind | P®8Sengers some 70ft. in length, with an average width 
of weather in 33 hours. | of 35ft. ; 

The vessel illustrated in Fig. 1, it will be remembered | Descending from the upper deck, on which the passengers 
by our elder readers, attained notoriety in 1862 as embark, to the main deck, two corridors, with private 


i Ci lvhead the | Cabins opening off them, afford communication with the 
| first-class dining saloon and ladies’ cabin. The dining saloon, 


answer to the despatches .sent by our Government to 0 
Washington, sanuiabiie the en RiP surrender of | Which is 40ft. 4in. long by 34ft. 8in. wide—the whole width 
Messrs. Mason and Slidell, the Confederate delegates to of the vessel—and “ft. 10in. high, is fitted up in the Chippen- 
this country, who had been forcibly taken off the British | dale style, with separate tables and revolving chairs, and 
mail steamer Trent by American Government orders. | °@" dine sixty-eight persons in comfort at a sitting. The 
Compliance with the English demand fortunately saved ladies’ cabin, atthe after end of the corridor, which has 
the existing peace between the two countries from |® length of 35ft. 6in., is 33ft. 2in. wide, and Sft. Sin. 


ot London. The cylinders of the former were 96in. 
diameter with a 7ft. piston stroke, and of the latter 


being broken. We may add here that these boats high, is fitted up in a luxurious manner, it being uphol- 
throughout their lives carried the mails without a single | stered in brocaded silk, 


} 
| 
| | 
— 
| 
— > | 
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To satisfy the wants of the inner man, sea air being 
the best of appetisers, a spacious “ galley,” or sea kitchen, 
gift. long by 9ft. broad, and 7ft. high, is provided, 
fitted with every requisite cunducive to good cooking. In 
designing these boats particular attention was given to 
the matter of their ventilation; complete success 
has been secured by an ingenious arrangement of air 


in cross- Channel service, the maximum of safety and 
comfort being ensured in them; while their speed leaves 
nothing to be desired, seeing that the distance between 
the points of arrival and departure is covered by them in 
two and three-quarter hours—a feat little dreamed 
of accomplishment by the owners of the present splendid 
fleet of steamships when they first’ essayed the attempt 


Fig 3—FASSENGER STEAMER CORK 


shafts, which keep the saloons and cabins thoroughly 
cool without draughts; and the machinery and cooking 
compartments being quite cut off from the passenger 
accommodation, and their skylights on the spar deck, no 
unpleasant odours are experienced to interfere with the 
travellers’ comfort. 

For mail service purposes these new screw boats, 
like their paddle-wheel namesakes, are fitted with mail 
rooms and a post-office for sorting letters on the passage 
so that they are ready for delivery on the boats’ arrival 
either at Kingstown or Holyhead. Their mail rooms are 
52ft. in length, by 35ft. in width; and accommodation is 
provided for some thirty letter sorters, who have to deal 
with about 250 mail bags per trip, over a thousand bags 
being carried by the boats per day. 

For all the varied purposes to be effected by power 
on board a modern mail and passenger vessel, auxiliary, 
in addition to propelling machinery, has to be provided. 
In the case of the Ulster and her sister screw ships, no 
less than twenty-nine auxiliary engines are fitted on board 
each, and employed in cargo and boat-hoisting, steering, 


| to bridge the passage—by steam—of the waterway 
dividing the land of the Cymry from the Emerald Isle. 


| IRON ORE IN THE GULF OF FINLAND. 


Or late years scientific researches in the Finnish Gulf 
| have resulted, it is said, in the remarkable discovery that 


| between Sweden and Finland, in the Finnish Gulf, there 


| exists what are termed the largest iron deposits yet found in 
the world. The history of the discovery is as follows .— 
For several centuries the neighbourhood of the island of 
Jussaré, on the road of the Province of Nyland, in the Finnish 
Gulf, has had a terrible reputation on account of the 
| numerous shipwrecks which have taken place there owing to 
| the complete untrustworthiness of the compass, ascribed to 
| magnetic influences, and in Dutch navigation directions 
| from the beginning of the sixteenth century warnings have 
been issued to that effect. But no definite study of the 
phenomenon took place until 1750, when one Carl Johan 
Gete, a Swede, carried out some hydrographical researches 
on the coast of Finland, which are duly recorded in 


warping, electric lighting, ventilating, fire-extinguishing, | 


&e. In the latter case a special fire service is fitted, 
worked by steam-driven fire-pumps, 


supply of boats and other life-saving appliances is 
provided. 

In addition to the mail and passenger service between 
Holyhead and Kingstown, worked by the City of Dublin 
Steam Packet Company, this company also run passenger 
and cargo steamers between Dublin and Belfast and Dublin 
and Liverpool, the service between the last-mentioned 
places being a daily one, in which they have running the 
five screw steamers Cork, Kerry, Carlow, Wicklow, and 
Louth. In Fig. 3 we give an illustration of the s.s. Cork, 
the latest addition to the Liverpool fleet, which com- 
menced her running in June, 1899. This vessel was built 
by Blackwood and Gordon, of Port Glasgow, and is of 
steel construction, her principal dimensions being : Length 
over all, 275ft.; beam, 34ft.; depth moulded, 16ft. 9in. ; 
and mean water draught when loaded, 18ft. 6in. She 
is propelled by a single-screw driven by triple-expansion 
engines of 3000 indicated horse-power, pea 5 give her an 
average sea speed of 15 knots an hour. Steam is supplied 
at a working pressure of 165 lb. per square inch by two 
double-ended cylindrical boilers. 

Being built for the carriage of cargo and passengers, 
her accommodation is confined to that for saloon and 
steerage passengers only, for the former of which she 
provides sleeping berths for 144 on her main and upper 
decks. She has a well-appointed main saloon, uphol- 
stered in crimson Utrecht velvet, in which thirty can 
dine at a sitting. Steerage passengers are provided with 
accommodation forward. The four other screw boats 
previously mentioned employed in the Liverpool to 
Dublin service, are the same size as the Cork, but she 
has a little more passenger accommodation. All these 
vessels are higher powered in proportion to their size 
than any other cross-channel steamers, resulting in their 
passages to and fro being made with great regularity—in 
eight hours each way. The build of the vessels is 
such as to render them extra seaworthy craft, giving con- 
siderable private cabin accommodation, &c., on the upper 
deck, and so adding greatly to the comfort of passengers. 

Besides the above-mentioned five screw cargo and 
passenger vessels, the City of Dublin Steam Packet Com- 
pany has the three paddle steamers Galway, Meath, 
and Mayo, engaged in the Dublin and Belfast cargo and 
passenger service. 

The duties performed by the Irish mail and passenger 
steamers owned by the City of Dublin Steam Packet 
Company are without exception second to none engaged 


and as_ each | 
vessel accommodates some 1400 passengers, an ample | 


brought up samples of the ore. The results of these re- 
searches are now before us. 

The researches were carried out by Herr Tigersfedt, the 
well-known Finnish engineer of Helsingfors, who has drawn 
the magnetometrical chart with descriptions, whilst the 
eminent Swedish geologists, Professors W. Pettersen and 
C. G. Sirnstrém, are responsible for the analyses of the ores 
brought up from the sea bottom. 

From all this material we learn that the iron deposits in 
the gulf are of vast dimensions, representing some 50,000,000 
tons of iron ore. 

On the other hand, the analyses referred to have shown that 
the ores contain 35°2 per cent. of magnetic iron, 0-031 per 
cent. of phosphorus, and 0°005 per cent. of sulphur. As 
may be seen from these figures, the ore is poor, but very 
pure relatively. 

As regards the working of the enormous deposits, there is, 
of course, the great drawback of their situation and the risk 
attendant thereto, which would entail a heavy initial expen- 
diture in constructive works and machinery, whilst fear was 
at first entertained that working would be impossible, owing 
to probable rifts and brittleness of the rock, which would let 
the sea into the mine. But this fear has been dispelled by the 
experiences of Baron Nordenskié!d, who, having effected 
numerous diamond borings along the coasts in the Archi- 
pelago, has demonstrated that almost throughout the rock is 
solid and close. And with regard to the cost of the work, 
this might be counterbalanced, too, by the immediate near- 
ness of the mine to the place of shipment of the ores, 
whereby heavy port charges, &c., would be avoided. Indeed, 
a syndicate has already been formed for the working of the 
deposits, headed by Baron Nordenskiéld, which has obtained 
the requisite concessions for the purpose from the Finnish 
Government. It was at first the intention of this syndicate 
to invite subscriptions for the undertaking by shares to the 
amount of 1,500,000 Finnish marks (1 m. = 9d.), of which 
600,000 marks in shares were to be retained by the syndicate, 
and 900,000 marks employed as working capital. But as 
there was as yet no absolute proof of the correctness of the 
calculations arrived at, it was decided to effect a series of 
diamond borings to a depth of about 50 m. by means 
of a shaft, and for this purpose 50,000 marks were subscribed. 
This work was duly carried out in the summer of 1898, the 
shaft being sunk from an island some 20 m. from the 
deposits, to which a gallery was thenexcavated. Thereby many 
important discoveries were made. It was then discovered, 
we are told, that the influx of water was very small, and, 
moreover, the extent of the deposits was found to be much 
greater than at first estimated. Through the shaft sunk 
about 1000 tons of ore was raised, which quantity was 
smelted at Dahlsbruk furnace, the average yield of iron being 
36 per cent. 

In view of this satisfactory result a company is now to be 
formed for the working of these deposits; and as there is 
not space enough for the purpose in the island referred to, 
a gallery upwards of 1000 m. in length is to be tunnelled 
from the Jussaré, which is five miles in diameter, and where 
there is space for the storage of the ore and two good natural 
harbours. 


VALTELLINA ELECTRIC RAILWAY. 


Some weeks ago we mentioned that the first railway of 
considerable extent on the interesting new 3-phase induction- 
motor system of Ganz and Co., of Buda Pesth, was expected 
to be ready for traffic early this summer. This railway runs 
along the side of Lake Como, with two branches beyond the 
head of the lake. The work has now been practically finished, 
and the first trial trips with the cars to be actually used 
in permanency upon the line were made recently. 
We hope to be able to publish an early report of the 


the archives of the Swedish Royal Academy of Sciences 
for 1751. 

It was the examination of these records which led Baron 
Nordenskiéld, the famous savant and Arctic explorer, two 
years ago, to attempt to ascertain the whereabouts and extent 
of the magnetic deposits in these parts, and he succeeded in 
forming a commission of Swedish and Finnish experts, 
who carried out a series of magnetometrical researches in 
the ice in the gulf in the winter of 1898, whilst divers 


VALTELLINA ELECTRIC TRAM CAR 


results of these trials. In this issue we give a photo- 
graphic view of the new cars. The main features of the cars 
we have already published. 


Tue Russian output of agricultural machinery is valued 
at £1,000,000 per annum, machinery in general being estimated 
at about £13,000,000, or one-fortieth of all the manufacturing 
production of the Empire. 
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THE ROYAL AGRICULTURAL SOCIETY’S SHOW. 


THE Royal Show, the last but one which will be held 
‘in the country,” is this year situated on an admirably- 
adapted area of ground known as Sophia Gardens Park, 
Cardiff. The show opened on Wednesday, and will con- 
tinue until Monday next. From an engineering point of 
view the exhibition cannot be called a great success. 
This is due, in a large measure, doubtless, to the choice 
of geographical situation. Neither the townspeople of 
Cardiff nor those living immediately in the neighbour- 
hood can be considered as particularly interested in 
agriculture. Nor is this a centre of the particular branch 
of the engineering industry whose well-being depends 
upon the national industry of farming. Under these 
circumstances it is not surprising to find that the imple- 
ment section lacks a great deal of the interest which 
usually attaches to it. The number of stands in the 
implement yard is 358. As will be seen from the 
following figures, this number compares very unfavour- 
ably with previous years, but is singularly like 
the figures for 1872, when the Royal Show was last 
held in Cardiff :— 

The number of stands last year at York was 412; at 
Maidstone in 1899, 395; at Birmingham in 1898, 502; 
and at Manchester in 1897, 489. At the last-named 
show the number of feet of shedding was the largest on 
record, namely, 15,532, as against 11,€51ft. this year. 
At Cardiff in 1872 the number of feet of shedding was 
11,749 and the stands numbered 308. 

The Society has made an eflort to infuse a little added 
interest into this section by offering several prizes. For 
instance, two prizes of £40 and £20 were offered for a 
competition for portable oil engines, the horse-power of 
which was not to exceed 15 on the brake. Similar 
amounts were offered for agricultural locomotive oil 
engines, the power of which was limited to 20 on the 
brake; and a competition was instituted for a small ice- 
making plant suitable for a dairy, the output of which 
plant was not to exceed 4 cwt. of ice in ten hours. These 
competitions were additional to the usual Society's 
silver medals for approved new implements. The 
portable oil - engine class was patronised to the 
extent of eight entries, but only six of these 
put in an ap ce. The tests commenced on Wed- 
nesday, the 19th inst., and finished last Monday. The 
judges were Professor Ewing and Mr. J. G. Mair- 
Rumley. The competitors were :—Crossley Bros., Lim- 
ited, who entered a 15 brake horse-power engine, price 
£250; R. Cundall and Sons, Limited, Shipley, who 
entered a 12 brake horse-power engine, price £180; J. 
and F’. Howard, Bedford, a 12 brake horse-power engine, 
price £255; E. Humphreys and Co., Limited, Pershore, 
a 12 brake horse-power oil engine, price £230; Nayler 
and Co., Hereford, a 6 brake horse-power engine, price 
£170; and Ruston, Proctor, and Co., Lincoln, a 12 brake 
horse-power engine, price £290, In our next issue we 
hope to illustrate and describe most of these engines. 
The judges have awarded the first prize of £40 to Crossley 
Bros., and the second prize of £20 to Ruston, Proctor, 
and Co. 

The class for agricultural locomotive oil engines of 
20 brake horse-power did not receive any entries. This 
is a matter for regret, as the oil engine has become such 
an important source of motive power amongst farmers 
and the allied industries that considerable interest would 
have been taken in this competition. The absence of 
entries is all the more remarkable in view of the success 
which has attended the use of this type of motor lately. 
Possibly the Society imposed some conditions which 
were not considered reasonable by the trade. 

The competition for ice-making plants was only saved 
from an ignominous failure by the entry of J. and E. 
Hall, Limited, Dartford, who have been awarded the 
prize. This isa refrigerating and ice-making machine, 
using carbonic anhydride as refrigerating agent, 
arranged with brine evaporator tank placed inside 
the cold chamber, whereby the action is continued after 
the machine is stopped. 

There were thirty-nine entries for the silver medals 
for ‘new implements,’ but these are largely of a non- 
descript character. 

We shall deal with the show more fully in our 
next issue. 


THE ANTIDOTE TO SUBMARINES. 


Wer. give herewith some sketch plans of what, from the 
British point of view, is one of the most important inventions 
of the age, namely the antidote to submarines, the utility of 
which we have already discussed. This lies not so much in 
what submarines are, but in what they may become, or might 
have become but for the evolution of a means to effectually 
destroy them. 

In the present state of the science a submarine attacking a 
ship is bound to come to the surface to take bearings, or else 
to betray her presence with an optic tube or periscope. With 
this new invention—evolved in the Vernon and tried before 
the Lords of the Admiralty last week—the sighting of a sub- 
marine entails her almost certain destruction. 

Sighting is now practically certain. It is not to the public 
benefit that the means which will be employed should be 
stated, for the principle has other and varied uses. We will 
pass on, therefore, to a brief description of the means of des- 
truction. The shaded part of the hull of the destroyer in the 
figure indicates plates that have been strengthened on the 
starboard side. Above these is a crutch upon which a boom, 
42ft. long, works. This boom normally stows inboard and 
forward. At the far end of it a charge of explosives is 
carried, explodable as are all spar torpedoes. 

On going into action the boom is slung out well forward, 
and immersed in the water at the proper moment. This 
immersion carries the boom end downward and aft, and it is 
exploded directly the submarine is passed. The speed of the 
destroyer carries her past the centre of the explosion before 
its full effects reach her, though in any case destroyers are too 
light and “cork-like” to be seriously affected. The sub- 
marine down in the water is in a different case. It experiences 


the full force of the terrific concussion. Within from 60ft. to 
100ft. or more of the centre of explosion, according to the charge 
employed, the sides of the submarine should be compressed 
sufficiently to cause fatal leaks, while even at a greater dis- 
tance stability should be destroyed. It will be seen, then, that 
the equivalent to a “‘ miss ” is hardly to be expected. 

The single experiment carried out at Portsmouth was not 
enough to indicate exactly the best position for the boom, 
and the first boats to be fitted will probably vary somewhat 
between having it on the quarter or right aft. The additional 
weight of the boom is slight ; in the case of the Starfish, the 


| | 


| many years. Both she and the Hyacinth are to empty thei 
bunkers and then coal from the same sample. Some ln 
week they will start for Gibraltar at a 16-knot speed, but they a 
not put in at the Rock until they have exhausted their bunkers js 
then comparative results will be tabulated. Both ships wil] atten 

| wards clean tubes and prepare for the greatest test of all, They 
are again to coal from the same sample, each taking on board th, 

| same quantity, and race for Portsmouth, ‘he precise track }, i 

| been laid down, and members of the Committee will be carried s 

| each ship to enforce a strict observance of the conditions, Officers 
and men in both ships are taking the keenest interest in the a 
test, as the results ee so comparatively trifling a difference pa 


be 


SUBMARINE DESTROYER 


destroyer experimentally fitted, the weight has been more 
than compensated for by fitting her with aluminium instead 
of the usual torpedo tubes. 

This particular device is merely one of several equally- 
simple remedies against submarines. That the Admiralty 
has busied itself in this connection is a matter for consider- 
ably more congratulation than the building of submarine 
boats for the British Navy. 


TRIALS OF THE MINERVA AND HYACINTH. 


THE comparative trials of the cruisers Hyacinth, Captain R. K. 
McAlpine, and Minerva, CaptainC. H Cochran, which have lasted for 
several weeks, and which were ordered for the information of the 
Boiler Committee, concluded on Monday. At the full-power trials 
all the members of the Committee—Vice-Admira] Sir C. E. Domvile, 

resident ; Professor A. Kennedy, F.R.S.; Dr. J. Inglis; Mr. W. 
Milton, from Lloyd’s ; Mr. J. List, chief engineer of the Union- 
Castle Company ; Mr. J. Bain, chief engineer of the Cunard Com- 
pany; Mr. J. A. Smith, inspector of machinery at the Admiralty ; 
and the two secretaries, Commander M. E. Browning and Chief 
Engineer W. H. Wood—were present, and all the trials were 
attended by some members of the Committee. Atecach run the 
managementof tbe machinery and boilers was left to the engineer- 
ing staff of the ship, under the supervision of the Portsmouth 
Dockyard Reserve, represented by Mr. E. Gaudin, chief engineer 
of the Spartiate. Professor Kennedy attended every trial, and, 
with Mr, W. H. Wood as secretary, had the responsibility of taking 
the records, 

The Minerva has eight cylindrical boilers with 19,200 square 
feet of heating surface, and the Hyacinth has eighteen Belle- 
ville boilers, with 17,000 square feet of boiler heating surface 
and 7000 square feet of economiser heating surface, making a 
total of 24,000 square feet, against 19,200 square feet in the 
Minerva. The steam pressure in the boilers of the Minerva is 


150 lb. to the square inch, against 300 lb. in the Hyacinth, and | 


the steam pressure at the engines is 150 lb, and 250 Ib. respec- 
tively. The weight of boilers, with water, in the Minerva is 
340 tons, and the weight, under the same conditions, in the 
Hyacinth is 280 tons. The maximum indicated horse-power for 
an eight hours’ run in the Hyacinth is 10,000, and in the 
Minerva 8000. Both ships are sheathed, and are of the same 
displacement, 

The Minerva carried out her trials first, and on a twenty-four 
hours’ run at 2000 indicated horse-power she burned 2°2 lb. of coal 
per unit of power per hour for all purposes, while on a correspond- 
ing trial the Hyacinth consumed 2lb. The evaporation of water 

r pound of coal inthe Hyacinth was 9°7 1b., and in the Minerva 

‘71b. The speed of each ship was 12knots. At the twenty-four 


hours’ trial at 5000 indicated horse-power the coal consumption in | 


the Minerva .was 1°74 lb per unit of power her hour, and in the 
Hyacinth 1°84 1b., and while the evaporation of water per pound 
of coal in the Minerva was 8°91b., in the Hyacinth it was 9°5lb. 
Here, again, both ships gave the same speed—16 knots, On her 
eight hours’ trial at full power, or 8000 indicated horse-power, the 
Minerva’s coal consumption was 2°41b. per indicated ee 
per hour, while on an eight hours’ trial at 10,000 indicated horse- 

wer the coal consumption of the Hyacinth was 2°1 lb., the speeds 
ies respectively 18 and 20 knots. The water evaporated per 

und of coal in the Minerva was 8:1lb., and in the Hyacinth 

‘Slb. Here, according to the original programme, the trial ended, 
but the Hyacinth had not done a run at 8000 indicated horse- 
power, and Monday’s trial at that power was necessary to com- 
plete the series. The coal consumption was 1 8lb. per unit of 
power per hour, and the water. evaporated per pound of coal was 
10lb. The speed recorded by the patent log was 18} knots. 

At each run boilers, machinery, and engine-room staffs worked 
smoothly and gave no trouble of any kind. So far as the trials 
have gone they have shown a-superior economy in the Belleville 
boilers of the Hyacinth, with a compensating extravagance on the 
part of the engines of that ship. That is to say, each pound of 
coal burned in the Hyacinth evaporated more water than the same 


quantity burned in the Minerva, but the Hyacinth’s engines | 


required the extra steam to produce the same power. The coal 
consumption at the various trials varied, and the result cannot be 
regarded as conclusive ; but the Hyacinth has, at any rate, shown 
an advantage in speed. 

The Minerva has been sent to Portsmouth to prepare for the 
most complete trial that any two ships have been subjected to for 


far as matériel is concerned that it is now regarded as much a trial 
of human element as of boiler against boiler. — Times. 


NAVAL ENGINEER following appointments 
have been made at the Admiralty :—-Engineers: H. C. Anstey, to 
the Pembroke, additional for the Roebuck: A. Saunders, to the 
Pembroke, additional for the Angler, to date June 20th; 0. A. 
Morris, to the Pembroke, additional for the tender Mallard, to date 
June 7th ; - P. Legate, to the Duke of Wellington, super- 
numerary, to date June M4th. Artificer Engineer.—J. H. Apps, 
to the Colossus, to date june 20th. 


BorLeR INspEcTION.—Amongst those giving expert evidence 
before the Boiler Committee is Mr. E. G. Hillier, manager and 
chief engineer to the National Boiler and General Assurance 
Company. His company, he said, inspected over 20,000 boilers in 
the United Kingdom, and it was found that the ignorance of those 
in charge very seldom affected the safety of boilers. He did not 
think a system of granting certificates was required. Accidents 
were due rather to carelessness than to lack of knowledge, and 
would be quite as likely to occur if the men were certificated. The 
witness also expressed the opinion that steam motor cars should be 
brought within the Bill. 


New Licut Rat.ways.—The Board of Trade have recently con- 
firmed the fellowing Light Railway Orders :—(1) Mansfield and 
District Light Railways Order, 1901, authorising the construction 
of light railways in the county of Nottingham, in the borough of 
Mansfield, and the urban districts of Mansfield, Woodhouse, 
Sutton-in-Ashfield, and Hucknall-under-Huthwaite. (2) Mid- 
Suffolk Light Railway (Amendment) Order, 1901, amending the 
Mid-Suffolk Light Railway Order, 1900. (3) Isle of Thanet Light 
Railways (Amendment) Order, 1901, amending the Isle of Thanet 
Light Railways Order, 1898. (4) East and West Yorkshire Union 
Light Railways Order, 1901, authorising the construction of light 

| railways in the West Riding of the county of York, from Rothwell 
| to Hunslet, and the working of the East and West Yorkshire Union 
| Railways as light railways. 
SHEFFIELD ENGINEERING StupENTS.—The Day Students’ Engi- 
| neering Society, University College, Sheffield, have recently 
visited a number of collieries and works in and outside the district. 
| The first visit was to the Acton Hall Collieries at Featherstone. 
| The second was made to the Yorkshire Engine Company at 
| Wincobank, where they saw a locomotive finished ready for 
| delivery to the Metropolitan Railway, London, which was regarded 
| with much interest, as it will probably be one of the last built for 
| this line, the conversion from steam to electric traction being only 
| a matter of time. The students have also 7isited the steel works 
| of William Jessop and Sons, Limited, Brightside; the Parkgate 
| lron and Steel Works, Parkgate; the Thorncliffe Ironworks of 
| Newton, Chambers, and Co., Limited ; and the Salford Ironworks, 
| of Messrs. Mather and Platt. At the latter works they saw 
dynamos and motors in all stages of construction and in all sizes 
from a five horse-power motor to a huge 800 kilowatt generator for 
the Salford Corporation. 


Society or Arrs.—The annual general meeting of the Society 
of Arts was held on Wednesday, the 26th inst., at the Society's 
House in the Adelphi. Fifty-seven members were elected, this 

| making the total elected during the present session of the Society 
376. The report of the Council was read by the Secretary. It 
| summarised the proceedings of the Society during the last twelve 
months, giving an account of the various papers which had been 
read, ws the work of the Society’s different committees. Amongst 
other matters referred to was the resignation of the presidentship 
of the Society by the King, who, as Prince of Wales, held the 
| office from 1863, His Majesty, however, while ceasing to be presi- 
| dent, has become patron of the Society. On the occasion of his 
| resignation the Council presented to his Majesty the Societys 
| Albert Medal, which during the past forty years has been awarded 
| toa number of men distinguished for their scientific eminence, or 
| for their services to industry and the arts. During the year a com- 
| mittee of the Society has produced an important report on leather 
| for bookbinding, which will be published in a few days. This 
| committee has determined the causes which produce decay in 
| modern leather bookbindings, and recommends a method of manu- 
| facture which ought to be free from the usual defects, Over 15,000 
candidates entered for the Society’s annual examinations, the 
results of which are now in course of issue. At the conclusion of 
the reading of the report the result of the ballot for the election of 
the new Council was announced, the president for the coming year 
being Sir Frederick Bramwell, Bart., F.R.S. 
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LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opimons of our 
(We aponde 
PATENT LAW REFORM. 


sin, —Doubtless many of your readers are aware of a report made 
by a Board of Trade Committee, dated the 10th January, 1901, on 
the working of the Patent Act, in regard to certain specified ques- 
tions. One of these was as to giving the Patent-office additional 

wers respecting the issue of patents for inventions obviously old, 

or which have been previously protected by patent in this country. 
It is much to be regretted that the scope of the inquiry was thus 
limited, inasmuch as the validity of a British patent depends upon 
whether the invention has been previously published in this country, 
not merely by a British patent specification, but by any foreign 
vatent specification, or in any other manner. In those foreign 
countries where patents are granted subject to the invention being 
found to be ‘ novel,” the official investigation professedly extends 
to all patents, whether home or foreign, and also to other printed 
publications. Moreover, power is given to refuse patents on the 
ground of any such supposed previous publication. To give any 
Patent-ottice official the power, even with leave to appeal to other 
officials to refuse a patent, has, however, been found, especially with 
regard to German patent applications, to be in many cases most 
injurious to inventors and to the general public, and many 
grievous cases are known to patent agents and others where most 
meritorious inventions have been held to be anticipated and patents 
refus2d, therefore, on wholly wrong and inadequate grounds, while 
on the other hand many frivolous inventions of small industrial 
importance have been held to be patentable because of the display 
of a certain amount of ingenuity and originality often amounting 
to useless complication. ay, even the very fact of an invention 
consisting in the simplification and cheapening of a hine or a 
process is often made out to be a feature fatal to the grant of a 
patent, and there is practically no remedy against an examiner's 
mere assertion that the amount of invention was not sufficient to 
warrant the grant of a patent. Once an important simplification 
has been effected in a machine or a process, the thing may seem 
very simple and obvious, and such that anybody might have hit 
upon ; while, in fact, it was the outeome of much thought, and 
many failures, before the ultimate favourable result was attained, 
effecting, it may be, a very great saving of money or time in the 
manufacture of an article or product. What often takes clever 
judges, counsel, and experts some days to determine cannot in 
many cases be satisfactorily settled by an official of little or no 
practical experience, but filled with mere book-learning, and, 
moreover, at such an early stage when the invention has had no 
lengthened practical trial. The example set by Germany with a 
patent law carried out in a similarly impractical and dictatorial 
manner has unfortunately been followed by other nations, The 
United States patent examiners as a rule show more common 
sense. 

it is nevertheless an evil that many inventors in this land 
either through lack of competent advice or through the inventor's 
self-will or vanity, omit to search as to the novelty of their inven- 
tions. The consequence is that many British patents are invalid 
because the claims are too broad or altogether for old things. And 
it is of importance, for the general progress of the nation and for 
giving more confidence in the value of patents, that a weeding out 
of some kind should take place by official aid. 

But | question whether the remedy proposed by the Committee 
is at all adequate. They propose that an official search fifty years 
back amongst British patent specifications should be made, and 
that the Patent-office in any case where the office thinks that an 
anticipation wholly or in part has been found, it shall advise the 
applicant for a patent, in order that he may curtail his claims or 
alenten the case altogether. Should he after every facility given 
for explanations on both sides refuse to do this, the patent is 
nevertheless to be granted, but with an endorsement that such 
and such a previous specification or specifications bear on the 
subject. 

Now, I believe the principle is right, but the manner of carrying 
it out is wrong, or, rather, does not go far enough. It is well 
known that the United States Patent-office seldom rakes up antici- 
pations outside of American and British patent specifications ; and 
also, that the German Patent-office seldom rakes up anticipations 
outside of German, American, and British patent specifications. 
‘hat being so, and in order to render a really more valuable aid 
towards giving a British patent a very much better face value— 
and in many cases an absolute value—I think that the ofticial 
search should be made not merely amongst British, but also 
amongst United States and German patent specifications, and | 
also think that the search should go back 75 or 100 years, instead 
of fifty. 

In the eyes of the investing and enterprising public the ('om- 
inittee’s proposal will still, though in a less degree, make a British 
patent compare unfavourably as against a German patent. But if 
it is modified in the sense I have indicated, I believe it will be a 
very material improvement. Unfortunately it has become the 
custom to legislate piecemeal, and to keep the public waiting twenty 
years for every little step in advance. 

In the meantime, ‘‘ while the grass grows, the horse dies,” and by 
the time that the centre of gravity of progress has shifted from 
Jondon to Berlin—it is wh on the way already—the finishing 
touch in the change will have come but ‘‘ too late.” It is therefore 
of importance that the subject be well discussed now, before a Bill 
is being prepared to be brought into Parliament containing cer- 
tainly an attempt in the right direction, but not, in my judgment, 
the proper and necessary remedy. 

There is one more point I should like to urge. If a search of 
100 years—or even only 75 years—is settled upon, let no patent be 
upset in a court of law by an alleged anticipation earlier than that. 
Simplicity and directness are much to be desired in patent case 
trials ; and much time and money are now sometimes wasted in the 
Law Courts in considering ancient patent specifications alleged to 
be anticipations while being really only vague generalities or early 
steps in the progress of invention. There are cases where an 
inventor patents a thing twenty or thirty years before the time is 
ripe for it, but it would be a very rare case if he were more than 
seventy-five years before the time ; at all events it is worth while 
running that small risk, if the saving is so great. The chances are 
that even if an old invention is resuscitated by a new patent, the 
form of the invention will have been improved and adapted to 
present requirements, P, JENSEN, 

77, Chancery-lane, London, W.C., 

24th July. 


CONTRACTS FOR TOOLS, 


Str,—1 notice in last week’s issue of an American journal that 
the following orders have been received on account of the British 
~~mark the word—Westinghouse Company, viz. :—60 machines to 
the Cincinnati Milling Company, 95 lathes to the Lodge and 
Shipley Company, and 11 vag | machines to the Gray Company, 

he inquiry respecting the contract, of which the above is a part, 
was sent to some of the most prominent tool makers in England. 
The questions asked on typewritten sheets, and the sketches 
required of the different parts were so many, that to any firm ten- 
dering for any quantity, the clerical and drawing-office labour must 
have meant two or three weeks’ hard work. After all this trouble 
and expense, the following is their consolation :—‘‘We beg to 
inform you that the Committee of Experts appointed cannot place an 
order with you.” 

An interesting sentence in the American journal reads :—‘‘ Cin- 
cinnati has therefore come ‘out of the affair with flying colours, 
and credit is due to their representativés; Messrs, , who have 


been working since about December 1st to secure the deal,” Un- 
fortunately, this smart, cute, Yankee journalist has let the cat out 


of the bag with a vengeance, and it may open some English eyes as 
to Amerizan methods of business. 

Here when tenders are submitted by reputable firms, the tender 
carries in itself the information necessary, and the result is decided 
by the tenders, 

In America it seems there has to be six months working among 
the Committee of Experts to secure the deal. ‘‘ Experts,” mind 
you! This is the only logical conclusion we can come to if this 
American paper is correct. So far as I can gather, no order has 
been placed in England for any of the £750,000 worth of plant. 
The figures are also from an American journal as to the amount of 
the contracts. It is idle now to affirm in the light of many 
recent events that American standard tools are superior to 
English standard tools, or that our tool makers cannot hold their 
own in any open market in the world. 

It is nauseous to read the pabulum furnished to certain papers 
by ‘inspired ” writers as to American superiority, &c, It is high 
time some combined action was taken relative to the above matter 
by interested manufacturers. Further it should be of the utmost 
importance to the men’s union, as they most of all will feel the 
pinch when slack times overtake us, of which we have already 
indications, that every care should be taken for the protection of 
our people and the interest of our land. T. J. 

June 28th, 


THE FLOW OF WATER IN PIPES AND OPEN CHANNELS, 


Sin,—I have read your recent notice of Colonel Moore’s book on 
the above subject, and Professor R. H. Smith’s subsequent article 
about it. It has always been a source of surprise and amusement 
to me to see the blind faith with which some persons trust to 
Kutter’s formula, worked out to many places of decimals, and 
subject to a guess as to what coefficient to adopt. 

In 1887 I read a paper before the Society of Engineers, in the 
course of which I showed how Kutter’s factors were ‘‘ overdone” in 
one direction and ‘‘ underdone ” in another. 

Since that time I have been collecting data and making 
numerous experiments on the flow of water, particularly under 
conditions where existing theories appeared to be least satisfactory. 
In the course of this investigation I have discovered a certain 
phenomenon in the laws of motion of water which throws an 
entirely new light upon many of the most difficult engineering 
problems, pada, i those of the scouring and transporting power 
of water, and the resistance of ships to propulsion. 

It is impossible to explain this phenomenon within the compass 
of a letter of reasonable length, and I hold that no new theory or 
law of nature should be advanced without a complete statement of 
the experimental data upon which it is based. 

Professor Smith omits to give any data in support of his new 
bydraulic factor. He prefesses to differentiate between the energy 
spent in overcoming internal viscous resistances and the other 
resistances which go to make up the whole. I do not hesitate to 
say that he is advancing propositions which will not bear critical 
examination, and be will probably be among the first to recognise 
their fallacy when he has read the complete account of my experi- 
ments and studies which I hope to publish very shortly. 

Epcar C, Turupp, A.M, Inst. C,E. 

Westminster, June, 24th. 


THE SIROCCO FAN. 


Sin,—The figures published in your last issue are interesting and 
highly irstructive. Moreover, they dispose finally of the conten- 
tions and assertions of many—! do not say all—of the fan makers 
to the effect that they already know all about the best designs not 
only for the blades but in regard to all the other details and con- 
nections of the fan—in short, that everything discoverable by 
humanity in respect to fans is fully known to them, and mainly 
through their own experiments. 

With segard to volume delivered by a given sized fan, the Sirocco 
obviously far exceeds all previous records, but in regard to efficiency 
when delivering against pressure it falls very far short of even the 
worst results obtained with my ‘‘ Vacuum ” discharge pipes 
attached to an ordinary fan, as the following figures obtained by 
Messrs. Denny, at Dumbarton, will show. he fan was driven by 
a small electric motor and had a 4jin. outlet delivering into an air 
box with an outlet at the top. The figures are the mean of ten sets 
of readings, none of which differed materially from the mean. 


Speed of fan 2161 revs. 
Cubic feet of air per minute .. . 6340 
ure ofairin box .. . 3-235 w.g. 
Motor :— 


From this it will be seen that the horse-power consumed was 
3°55, while the theoretical power required to deliver 6340 cubic feet 
at 3°23 water gauge is 3°22 horse-power, hence the efficiency was 
about 90 per cent., as compared with the Sirocco’s 71 per cent. 
working against only 1fin. water gauge. 

The foregoing is the worst of my results—due to the fan running 
at 2160 revolutions instead of at the proper speed of 3700—but I 
give it because the tests were made by highly qualified and dis- 
interested men. . A. GRANGER, 

Brooke-road, Stoke Newington, N., 

June 24th. 


ANOTHER FAST RUN ON THE NORTH-EASTERN RAILWAY. 


S1r,—Here is the log of another fast run by the 9.15 a.m. train 
from Waverley to York, &c., on the Saturday following your 
issue of 3lst May, in which I gave a fine run, the same section— 
Newcastle to York—and the same locomotive—-2020—but a slightly 
heavier load, about 134 tons total. She left Berwick 15 min. late and 
arrived at Newcastle 74 min. late. Left Newcastle 11.52.31 a.m., 
stopped at Gateshead 11.55.23, and was checked by signals three 
minutes before Durham was passed at 12.13.2 p.m., Darlington 
being reached at 12 36, 

From here to York she is booked 44} miles in 45 minutes, start 
to stop, or the fastest run in England, and the second fastest in 
the United Kingdom, viz.: 58°9 miles an hour, against the 
Caledonian’s 59°1 miles an hour—Forfar-Perth. Here is the 
actual work done on that date :— 


Miles from York. p.m 
44} Darlington dep. .. 12 43 0 
42 46 45 
12 
W 16 36. 
York arrive .. 


posts 6 and 5. Gross time, 44} miles, 434 min.; delays, 2} min.; 
net time, 41} min. Norman D, 
Edinburgh, June 24th, 


THE STRENGTH OF STRUTS. 


Srr,—Your issue of 14th inst. contain: a letter from Mr. J. M. 
Moncrieff on the “Strength of Struts,” the temper and tone of 
which I cannot account for. I noticed his able — on this subject, 
because some one sent it to me asking me to do so, presumably 
knowing that I have taken much interest in the subject for a very 
long period. I took pleasurein bringing his paper before the readers 
of THE ENGINEER, and did so in order to let others know his claim 


to be a genuine and useful investigator in this direction ; and I did 


| so by expressing a high opinion of his work. That he should so 


irritably resent scientific criticism of certain features of the whole 
treatment of the matter by others as well as himse'f seems to me 
hard to understand. And why he should condemn my own con- 
tributions to this section of engineering science without having, 
according to his own statement, read them, is still more difficult to 
follow. His ignorance of my methods is illustrated by his imagining 
me to be one of those who stickle for minute accuracy in practical 
calculations. But by assuming a knowledge that I am a mathema- 
tician and not an engineer, he surpasses the bounds of simple 
igncrance and approaches dangerously near the limits of intentional 
discourtesy. I am glad to note that he does me the compliment of 
testing his own formula by comparing its practical results with 
those of mine, displaying a joyous triumph when he finds that, 
in the cases taken—as, no doubt, they would be in many other 
cases—these results are practically identical. 


June 22nd. Rosert H, 


AMERICAN AND ENGLISH LOCOMOTIVES, 


Sin,—The correspondence in your columns on the subject of 
English and American locomotives is extremely interesting, and 
probably will become more so as it goes on. If it leads to satis- 
factory explanations of the differences between the two builds of 
engines, then we shall all learn something worth knowing. 

I have seen the Midland American engines, and [ was struck 
with one point of difference, which may account for much of the 
extra coal consumption. In the English engines the frames are 
about lin. thick. In the American engines the frames are bars 
about din. square. Hence the American fire-boxes must be 6in. 
narrower than the English fire-boxes ; for you cannot get in a fire- 
box wider than will go between the frames. The narrower fire-box 
probably necessitates a higher rate of combustion per square foot 
of grate, a stronger blast, and more back pressure. Result, a less 
efficient engine. Henry Lea, 

38, Bennetts-hill, Birmingham, June 22nd. 


Sin,—Mr. Rous-Marten has overlooked one feature telling 
heavily against the American Midland engine, namely, the water 
used. To have given the engines fair play, American water ought 
to have been imported for the use of one, at all events. 

June 26th. Fair Pray. 


FLUX FOR SOLDERING ALUMINIUM. 


Sir,—Some time since we had the pleasure of submitting a sample 
of aluminium soldering flux and aspecimen of work done. We find 
that there is not a good prospect of doing good business in this flux, 
and we have decided to abandon it and publish its composition. 

The flux submitted consisted of about 90 per cent. lard oil with 
10 per cent. of Sp. ser material, mostly paraffin wax. Any oil 
almost will solder aluminium, but animal oils are best. The flux 
submitted, we believe, was made with Price’s ‘‘ animal ” oil. 

All that is necessary in using lard oil for soldering aluminium is 
to take the greatest care as regards cleanliness. Grit or the 
slightest trace of dirt on the tinning of the copper bit are quite 
fatal, and the process is rather slow. That is, a strip of aluminium 
Gin. long and 4in. wide takes about one minute to tin, but after 
tinning it may be soldered to another similarly tinned strip as 
readily as tin-plate. 

It should be mentioned that ‘‘the use ” of mixtures of stearic and 
oleic acids has been patented for this purpose, but we are informed 
by competent legal authority that lard oil does not infringe this 

tent. 


Hydrocarbon oils will answer, such as Price’s gas engine oil, but 
not so well as animal oils, J. V. 8. BickrorD, 
Manager of The Bickford Burners Company. 
Camborne, June 25th. 


LARGE TURNING AND BORING MACHINE. 


A sHorT time back we illustrated a specially-designed horizontal 
turning and boring machine made by John Hetherington and Sons, 
Limited, of Manchester. The firm have since completed another 
machine of similar type, but of much greater capacity, of which a 
few particulars will be interesting. This machine, which has been 
built for a firm of electrical engineers at Wolverhampton is, we 
understand, the largest of its type that has so far been made either 
in this country or elsewhere, and is capable of taking in work up 
to 32ft. diameter by 6ft. in depth, the floor space occupied being 
48ft. by 34ft., and the total weight of the machine about 120 tons. 
The face-plate, as constructed, is 19ft. diameter, to suit the 
average work the machine will be required to deal with. 
When larger objects, up to 32ft. diameter, are to 
operated upon, extension girders or carriers will be em- 
ployed to secure and support the work on the face-plate. A 
Massive spur ring, about 18ft. 6in. diameter, is attached to the 
face-plate. The under portion of this ring has a bearing or ring 
surface about 18in. wide, which rests upon the main bed of the 
machine, and is lubricated by six rollers working in oil baths. The 
centre is carried by a massive spindle, with a bearing 24in. 
diameter by 27in. long, the lower end being supported in another 
bearing carried about 7ft. below the floor line, whilst both are 
supported on an adjustable bearing, so that when running on light, 
quick-speed work, the whole table can be raised vertically, thus 
easing the large weight on the outer bearing surfaces. The main 
bed is made in two halves, each of the maximum weight that can 
be transported on British railways. The driving is exceptionally 
powerful, having high ratios of belt speed, and is arranged to work 
through double, treble, and quadruple gearing, giving thirty-six 
different speeds, so that the machine can bore and turn from 12in. 
diameter up to the maximum capacity, at the most efficient work- 
ing speeds. The cross slide, which is not bolted direct to the 
uprights, but to independent slides mounted on the uprights, 
is elevated and lowered by power, provision being made for 
counter-balancing arrangements, whilst the cross slide is also fitted 
with two independent carriages and rams, each worked indepen- 
dently, and is controllable from either side of the machine. The 
feeds are positive and continuous, eight variable feeds being pro- 
vided for each of the thirty-six different cutting speeds. The tool 
holders are so arranged that two tools can be employed, either for 
surfacing or boring. ‘The vertical traverse of each of the two rams 
is 5ft., and they are self-acting on the vertical and angular cuts, 


STANDARD Sizes oF Test Bars.— The Standardisation Committee 
of the American Foundrymen’s Association has decided upon the 
following dimensions for test bars :—For all tensile tests a bar turned 
to 0°Sin. in diameter, corresponding to a cross section of 4 square 
inch. Results, therefore, multiplied by two give the tensilo 
strength per square inch. For traverse test of all classes of iron 
for general comparison, a bar ljin. in diameter on supports 12in. 
apart, pressure applied in middle and deflection noted. Similarly 
for ingot mould, light machinery, stove plate, and novelty iron a 
lhin. diameter, bar—that is to say, for irons running from 2 per 
cent. in silicon upward or from 1°75 per cent. silicon upward where 
but little scrap is in the mixture. For dynamo frame, sash weight, 
cylinder, heavy machinery, and gun-metal irons, similarly a 2in. 
diameter bar is recommended—that is, for irons running from 1°50 
to2 per cent. in silicon, or where the silicon is lower and the propor- 
tion of scrap is rather large. For roll irons, whether chilled or sand, 
and car wheel metals, a 2hin. diameter bar is reeommended—that 
is, for all irons below 1 per cent. silicon, and which way therefore 
be classed as the chilling irons. 
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HIS MAJESTY’S SHALLOW-DRAUGHT GUNBOAT TEAL 


YARROW AND COMPANY, LIMITED, POPLAR, BUILDERS AND ENGINEERS 


ZZ 


H.M.S. TEAL. 


Tue shallow-draught gunboat which we illustrate above is 


system of construction was introduced by Yarrow and | 


| Co. in the year 1883, when they built for the King of 
the Belgians the stern-wheel steamer Le Stanley for 


one of two—the Teal and the Moorhen—constructed to the | exploring the Congo. After Le Stanley was built, the advan- 
order of the Admiralty for service in Africa or China—which | tage of this system of construction was recognised, and it was 
has not been stated. The vessels are remarkable in that they | adopted in the case of the Mosquito and Herald, built for the 


are the first in which a speed of 15 statute miles per hour has | British Government for the Zambesi, and also in similar | 


been obtained with ease on a draught of 2ft. 3in. without vessels for the French and Russian (+overnments. 


forced draught. 


| benefit of this floatable section system of construction is that 


The first of these vessels, the Teal, was launched on May | it enables the vessel to be put together while afloat, thus 
18th, with steam up, and immediately proceeded down the | avoiding the tedious process of riveting up and launching in 


Thames for a preliminary trial. On May 23rd, five days 
The Admiralty were 


later, the official trial took place. 
represented on this occasion by Mr. Cotsell and Mr. Adams, 


| distant parts, where skilled labour may not be obtainable. 
| The main deck is of steel, covered with corticine. 


| sides of the vessel in way of the machinery, as well as the 


of the Ship Department, and Mr. Spyer and Mr. Harding, of cabin accommodation and the bulwarks round the battery 


the Engineers’ Department. 
The results are given in the following table :— 


deck, are throughout of chrome steel by Cammell, and the 
| plates are of sufficient thickness to be proof against rifle fire, 


Oficial Trial of H.M, Gunboat Teal, at the Admiralty Measured Knot on the Thames, May 24th, 1901. 


Load 40 tons. Draught 2ft. 2}in. 
Boiler | Vacuum | Air pres. Revs. per | 2 | 
No. Hour. pres, P. 8. Time. Speed. Means. 2ud means. | 
Ib. M. 8. | 
1 10.21 150 26 —26 Nil 278-5 4 1 14:938 | 13-045 
> 18-069 | | 
2 10.32 150 26 —25 ” 282-9 5 22 11-180 - j 18-013 | knots 
12-967 | 
8 10.42 150 26 —26 ” 281-5 4 4 14:754 08 | 18-038 | equal to 
8-109 
4 10.51 150 282-6 5 11-465 | 13-035 | 15-014 
12-96 
5 11.0 150 54-26 284-3 49 14-453 | 18-095 | statute 
| | | 
6 11.10 150 254—26 ” 289-5 5 60 12-€00 | miles. 


After the six runs on the measured mile a three-hours’ 
trial was proceeded with, the mean revolutions being 282°6, 


equal to 13°033 knots, equal to 15 statute miles, as the mean | 


speed for the three hours. During one hour wood fuel only 
was used and forced draught was not resorted: to, the fan 
being kept slowly revolving for the sake of ventilation only. 


The screws, about 4ft. 6in. diameter, three-bladed, revolve | 


in so-called tunnels constructed in the boat. These are 
really long chambers parallel to the keel, which begin 
well forward and rise gradually to the place where the 
screws are placed some 15ft. or so from the stern. The tun- 
nel then curves down again, and terminates in a spoon-shaped 
plate which is just below the level of the surface, and serves 
to prevent air getting into the tunnel. The action of the 
propeller is somewhat akin to that of a pump. The tun- 
nel is kept filled to the top by the pressure of the atmosphere, 
a vacuum of about Sin. being maintained in the highest 
part of the tunnel. Very great care has been taken in design- 
ing the propellers and the tunnels, the final proportion being 
the result of a long and costly series of experiments. For 
information of the kind needed is only to ke obtained by a 
long process of trial and error. 

It will be seen from the engraving that the flat-bottomed 
hull carries two structures, one at each end, which are 
united by a bridge deck, on which is erected a bullet-proof 
structure affording large and airy accommodation for the 
crew. The vessel is steered by four rudders, and is astonish- 
ingly handy, turning in a small circle. 

The hull is built entirely of galvanised steel. It is sub- 
divided into ten water-tight compartments, each compart- 
ment being floatable and independent of the others. This 


| point blank, at close quarters. A conning tower is placed 
| forward on the battery deck, and is also rifle-proof. 

The general fittings of these gunboats are very complete, 
| including accommodation for the native crew, also a specially- 
| fitted sick bay. The officers are accommodated in cabins 
| between the main and battery decks. These are loop-holed 
| for rifle fire. The forward cabin is divided into a ward-room 
| and commander’s cabin, and fitted up for the accommodation 
| of three officers, the after cabin being adapted for eight petty 
| officers. Passing through these cabins are ammunition 


| 


| hoists, so that there is a direct passage from the magazines 


| below to the battery deck, under cover and protected from shot. 

The machinery consists of two sets of compound surface- 
condensing engines, running at an average of about 300 
revolutions per minute. Steam is supplied by two Yarrow 
boilers. The boilers have been designed so that full speed 
can be obtained when burning wood fuel only. Forced 
draught is provided for by means of horizontal steam fans in 
the stokehold, and, although these were not required to be 
in operation during the officia] trials for the purpose of forcing 
the fire, under some circumstances, no doubt, it will be found 
of great value, when only wood fuel is to be obtained of a very 
| inferior character, or green. The lubrication of the cylinders 
| is effected by means of plumbago, introduced much as oil is, 
by brass lubricators, Yarrow and Crathie’s patent. 

On Saturday, by Mr. Yarrow’s invitation, a large party 
went on Board at Greenwich. The Teal then ran down the 
river to Gravesend, starting a little after 1 p.m., and arriving 
again at Greenwich about 6 p.m. The trip was in every 
possible way a success. But Mr. Yarrow’s trips always are 


| Successes. 


The | 


The | 


THE IRON, COAL, AND GENERAL TRADES 
| OF BIRMINGHAM, WOLVERHAMPTON, AND 
| OTHER DISTRICTS. 


(From our own Correspondent.) 

| THE quickened sale noted on this Exchange for finished iron is still 
| apparent, but iron manufacturers would set more store by the cir- 
cumstance if a similar improvement were reported from other pits 
of the kingdom, notably Lancashire and the North of England, 
| The absence of revival elsewhere creates doubts as to the per- 
manency of the better conditions locally. 

The Unmarked Bar Iron Association have been eager to 
seize upon any indications of improvement, and to-day—Thursday 
—in Birmingham they confirmed the decision of last week to advance 
| the price 5s, per ton. e advance is, however, on the actual 
| selling price, not on the Association ‘ standard.” ‘To have 
| attempted an advance on the “‘standard ” would have been impos- 
| sible This is£7 per ton, but as selling prices have been ruling at from 
10s. 6d, to 12s, per ton below that figure, it would have been imprac- 
ticable to carry a rise on the £7 quotation. Selling prices are now 
an average of £6 12s, 6d., with some firms asking £6 15s. Merchant 
bars keep at £7 to £7 10s., and marked bars at £8 10s, 

The late rise of 5s, in tube strip, bringing the price up to 
£6 7s. 6d. and £6 10s., has temporarily choches demand to some 
extent by diverting orders to the steel works, but the chief makers 
report sufficient contracts to carry them on. Hoops are in im- 
proved demand at £7 5s. to £7 10s. per ton. 

Sheet iron makers regard their prospects as more satisfactory, 
owing to the — requirements of the galvanisers, who are just 
now benefiting ‘ood Colonial and foreign advices, Sheets, 
singles, are quoted £3 to £8 5s.; doubles, £8 2s. 6d. to £8 7s. 6d.; 
a trebles, £8 15s. to £9. Makers are not wanting orders, and in 
the hope of strengthening prices some firms are standing off the 
market. A works which has been idle for a long time in the 
Bilston district is about to re-start. Consumers of light steel 
stamping sheets state that prices in some directions have gone up 
as much as £1 per ton in the last few weeks. ; 

Pig iron keeps its place upon the market briskly, Sales are in- 
creasing, but heat up to makers’ expectations, Northampton 
forge pigs are 47s. 6d. to 48s, 6d.; Derbyshires 48s, 6d. to 50s., 
ps Lincolns 50s. 7d. Native iron is 44s. 6d. to 46s, 6d. for 
common forge, and 50s. to 52s, 6d. for part mine, while common 
native foundry iron is 50s. per ton. 

Steel is holding its own fairly well, notwithstanding all the 
threats of foreign competition, and the works have plenty to do. 
Billets are quoted £5 2s, 6d. to £5 5s.; plates, £6 15s, to £7 5s.; 
and girders and angles, £6 to £6 5s, per ton. 

At a meeting of the British Tube Association held in Birmingham 
on Wednesday representing manufacturers in Birmingham, South 
Staffordshire, Lancashire, and the North of England, it was 
resolved to advance the discounts on gas, water, and steam tubes 
24 per cent. on the gross from July Ist. This is equivalent to 
a it per cent. reduction on gas tubes, and 5 per cent. on steam and 
water tu 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—Opinions as to the probable course of the market in 
the iron and steel trades continue so divided that it is impossible 
to arrive at any really definite conclusion. The more active buying 
going on recently, chiefly in manufactured material, tends to en- 
courage anticipations that prices have reached the minimum. 
There are, however, well-informed quarters in which this anticipa- 
tion is not at all shared, and where the belief is still entertained 
that prices will have to come lower. The present weak position of 
Middlesbrough is looked upon as rather ominous for the future, 
and likely to pull down other brands, especially Lincolnshire, with 
the result that speculative merchants are forward sellers at con- 
siderably under makers’ current quotations, From some sections 
of the engineering trade I gather rather more satisfactory reports, 


and one or two fairly large contracts have been given out lately in 
this district. Boiler makers continue busy, and have secured a 
considerable amount of work recently, and the activity reported 


for some time past amongst electrical engineers and railway car- 
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and it is expected 
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iage and locomotive builders is still fully maintained. Machine 
toad makers are mostly fairly off for work, but it is exceptional 
where new orders of any weight are being got. ‘The position of 
textile machinists remains very unsatisfactory. 

Only an unsatisfactory sort of business continues to be the report 
generally on the Manchester iron market. At Tuesday’s meeting 
buying for the most was again restricted to little more than 
hand-to-mouth requirements. Although makers’ quotations for 
pig iron show no very material alteration, prices in the open 
market are weak and irregular, very low quotations being made 
where forward sales of any weight are possible, and if there is any 
change at all in the market it is perhaps a tendency towards weak- 
ness. Makers’ prices for local and district brands, although with- 
out actually quotable change, are scarcely so strong, and for 
delivery Manchester, Lancashire No. 3 foundry might be bought 
at 55s, 6d. to 56s., less 24; Lincolnshire is readily obtainable at 
49s, 6d. to 503. net ; and Derbyshire about 53s. 6d. to 54s. net. 
Forge qualities remain about as last quoted, averaging 49s. 6d. 
less 24, Lancashire, and 48s. 2d. net Lincolnshire, delivered 
Warrington. iron is easier, open brands being 
offered at 53s, 1d. to 53s, 4d. net, with makers sellers of special 
brands at 53s, 10d. to 54s. 4d. net by rail Manchester. Scotch iron 
is also a shade lower, with Eglinton and Glengarnock to be bought 
at about 58s, 9d. to 59s, 3d. net 

Finished iron makers generally are in a better position as regards 
the weight of work on their books, and in some cases forward con- 
tracts for a considerable quantity of iron are reported to have 
been placed at current rates. A good deal of irregularity, how- 
ever, still prevails in the prices quoted in the open market, and it 
is doubtful whether the increased buying going on is more than 
temporary. Quotations for Lancashire bars are showing more 
firmness on the basis of £6 10s., but 2s, to 2s, 6d. under this 
figure is still being taken. North Staffordshire makers are firm 
at from £6 10s, to £6 15s, delivered here. Sheets remain at about 
£8 5s. to £8 7s, 6d., and with rather more doing in hoops, prices 
are steady at the recently-revised list of £7 2s. 6d. random to 
£7 7s. 6d. special-cut lengths, delivered here, and 2s. 6d. less for 
shipment. Nut and bolt makers are only booking a limited 
weight of new work, and there is some low cutting to secure 
orders, although list rates are nominally unchanged. 

The steel trade still represents, perhaps, the most satisfactory 
section of the market. There has been a considerable weight of 
work given out recently, and prices have stiffened upon the low 
figures ruling a short time back. Hematites are stronger, the 
minimum quotations being about 67s. to 69s., less 24, for No. 3 
foundry, delivered here. Local-made billets are still quoted 
£4 15s, to £4 16s, 3d. net; steel bars, except the unaccountably 
low quotations of one firm, average £6 10s. to £6 12s. 6d.; common 
plates, £6 5s, to £6 7s. 6d.; and boiler plates are not now quoted 
— £6 12s, 6d., some makers asking £6 15s. delivered in this 

istrict. 

The Amalgamated Society of Engineers has been holding the 
quinquennial conference of delegates for the revision of rules, &c., 
in Manchester during the past month, Mr. T. Proctor, of Devon- 
port, acting as chairman, and forty-three delegates have attended, 
the basis of representation being, as nearly as possible, one dele- 
gate for every 2000 members of the organisation. The, pro- 
ceedings, which are not yet finally completed, have been conducted 
strictly in private, but I understand that several important 
suggested alterations of rules have been discussed. One of these 
is a proposal to admit semi-skilled operatives to membership, and 
some step may probably be taken in this direction. There is also 
a strong feeling in many quarters that the scale of the contribu- 
tions might reasonably be lowered, but it is doubtful whether, 
even if a reduction is made, this will be of any substantial 
character. The advisability of reverting to the referendum, 
which would do away with the delegate meeting, has also been 
under consideration. I may add, as ge ag of interest, that the 
last delegate ——e was held in 1896 at Liverpool, under the 
chairmanship of Mr. Frederick Crompton. 

The new works of the British Westinghouse Electric and Manu- 
facturing Company, in the Trafford Park, Manchester, are being 
rapidly pushed forward, and orders for the main portion of the 
plant required for equipment have recently been given out. 
Only a small part of this is being placed in this country, but firms 
in the immediate district have secured contracts to the extent of 
about £20,000. Craven Brothers, Limited, have received orders 
for eight electrically-driven overhead travelling cranes, each to lift 
a safe working load of 50 tons, and desi; ay ts a span of 90ft., 
and I understand that eleven of the smaller shop cranes have been 
given out to Messrs, Higginbottom and Mannock. 

Meldrum Brothers, Limited, of Manchester, have acquired a 
plot of five acres of land at Timperley, Cheshire, where they are 
about to erect new works, — of which have already been 

t the building contracts will shortly 
given out, The site has been specia 4 chosen with a view of 
securing convenient communicatien both by rail and canal, and the 


_ works will provide employment for between five and six hundred 


men. The various departments will be equipped with appliances 
of the most modern type for the production of the firm’s specialities, 
and all the machinery, I understand, will be electrically driven. 

Royles, Limited, of Manchester, are erecting new works at Irlam, 
in the vicinity of the Ship Canal, and immediately adjoining the 
railway, which occupy a site of about five acres, These works 
include iron and brass foundries, pattern shop, and stores, machine 
and erecting shop and offices, so arranged that work can proceed 
in regular sequence from the time of entry as raw material at the 
railway end until the manufactured article is ready for delivery at 
the road end or into the railway company’s trucks standing inside 
the main shop, whilst each section will be equipped with the most 
modern machinery and plant. The ironfoundry is 100ft. by 90ft., 
the brass foundry 50ft. by 45ft., and the machine shop 250ft. by 
90ft., and capable of extension lengthwise to 500ft. The tools in the 
main shopare to be arranged in the best manner toproduce the work 
on interchangeable methods, and the motive power will be a high- 
speed engine of the inverted type, from which a portion of the 
power will be transmitted direct to a main line shaft, and the 
remainder put into a dynamo for electric driving and lighting. In 
the offices, the side bays of the main shop, stores, and pattern 
shop, the electric light will be used ; but in the centre bay of the 
main shop, foundry, and yard, the intensified incandescent gas 
system will be adopted, 

A generally quiet demand for all descriptions of fuel continues 
the report in the coal trade here, with pits running short time and 
stocks of round coal accumulating, chiefly, however, in the better 
qualities, For house fire consumption requirements are restricted 
to the smallest possible dimensions, but local prices, notwithstand- 
ing the low figures at which surplus output from other districts is 
being pushed for sale, in competition with Lancashire coal, are 
being fairly well maintained at almost late rates. 

For common round coals prices continue weak and irregular, and 
there are very low quotations to secure forward contracts, This, 
no doubt, as intimated last week, is partly due to the railway 
companies having this season bought much smaller quantities 
than usual, notwithstanding the reduction of 4s. upon last year’s 
contract prices. In connection with the locomotive fuel contracts it 
may be added that the Derbyshire coalowners have been competing 
keenly, and it is reported that negotiations are in p there for 
sales at prices ranging from about 8s. 6d. to 9s. at the pit mouth, 
With regard to gas coals there would seem to be some further 
weakening in prices in competition for the larger contracts, and 
coal is being offered at quite 3s. below last years rates, common 
and medium sorts being obtainable at about 10s. to 10s, 6d. per ton 
at the pit, with the better qualities only in exceptional cases fetch- 
ing more than about lls, to lls, Ba. r ton, these prices 
comparing with 18s, 6d. to 14s. for medium, and 14s, Gi. to 
15s, for gas coal at the pit, represent the average rates 
obtained on contracts placed in 1900. Common round coals 


for steam and forge purposes are to be bought very low, where 


users can take quantities, and are prepared to contract for a con- 
siderable time ahead. For ordinary descriptions 9s, to 9s. 6d., 
and, where outside competition has to be met, even lower prices 
than these are spoken of. For some of the best qualities of steam 
and forge coal, however, 10s. 6d. up to 11s, at the pit is still being 
quoted, but these are outside prices, and only obtainable under 
special conditions, 

The position as to engine fuel remains much the same as 
reported recently, With the lessened quantity of round coal just 
now being screened, and the shorter time worked by the collieries, 
the output of slack is, of course, being restricted, but there is also 
a decreased consumption, so that, notwithstanding the limited pro- 
duction, supplies continue plentiful for requirements, and there is 
a good deal of irregularity in prices. “the better qualities are 
fairly steady, and are still ” about 8s, to 8s, 6d. at the pit, 
but these figures have to frequently cut in competition for 
orders, The commoner sorts of slack remain more or less a drug 
on the market, with extremely low prices ruling. Some of the 
very common Lancashire slack is now being offered as low as 6s. to 
6s. 6d., with good medium sorts about 7s. per ton at the pit, 
whilst slack from’ other districts ranges from 3s. 6d. upwards, 
according to quality. 

In the shipping trade only a very unsatisfactory sort of business 
is reported, and prices continue to be cut, very low quotations 
being made for contracts. For good qualities of Lancashire steam 
coal, delivered ports on Mersey, about 11s. to 11s, 3d. per ton is 
being taken, whilst contracts for common steam coals are reported 
to have been placed as low as 10s. 6d. per ton, delivered at the 
ports on the Mersey. 

For coke prices continue strong, with a tendency to harden, 
good washed Lancashire furnace cokes being quoted from 12s. 6d. 
hse 13s, 6d. at the ovens, with good foundry cokes rarging from 
about 24s, up to 25s. and 26s. per ton at the ovens, 

Barrow,—The hematite pig iron trade remains quiet, but there 
is a steadiness and regularity about the movements of the market 
which shows that the demand, though small, is day by day the 
same, while smelters are still taking care that the output of the 
furnaces does not increase to an extent which will affect prices. 
Mixed Bessemer numbers are still at 58s. to 60s. per ton net f.o.b., 
and warrant iron is at 57s. 6d. net cash sellers, buyers 1d. less, 
Stocks are freely held. They have been reduced during the week 
by 89 tons only, and now represent 22,938 tons, or an increase of 
328 tons since the beginning of the year. There are thirty-five 
furnaces in blast, compared with forty-five in the corresponding 
week of last year. “ 

Iron ore is quiet at 12s. for good average sorts. There is a very 
poor inquiry for common sorts. Spanish ores are largely used in 
the district ; they cost about 14s. 6d. to 15s. per ton net at West 
Coast ports. 

The steel trade is busy in all departments, and the mills are 
—_ regularly employed five full days per week. Orders are 
well held for steel rails, plates, &c , and there is a good and steady 
business in hoops, tin bars, slabs, billets, and general merchant 
steel, as well as for ordinary and chilled steel castings. Prices are 
steady at comparatively low rates, 

Shipbuilders have no news to report, but it is anticipated that 
new orders will soon be in hand. In the meantime Vickers, Sons, 
and Maxim are putting down a very large cargo steamer at Barrow. 

The Furness Railway Company is erecting an old locomotive, 
No. 3, on a pedestal outside the Central Station, Barrow, as a 
type of engine in use fifty years ago. This particular engine, 
which will] be enclosed in an or tal iron and — covering, 
is one of the old ‘‘ coppernobs,” and was built for the company by 
Bury, Curtis, and Kennedy, in 1846. Indeed, she was working up 
to last year, and was then the oldest working locomotive in the 
world. Her wheels are 4ft. 9in. in diameter, and her cylinders 
are l4in, diameter with 24in. stroke. She is to be ready for 
inspection when the Institute of Mechanical Engineers visits Barrow 
in the last week in July. 

e coal trade is quiet, and prices aro lower, The demand 
for coke is slow, and low values still rule. 

During last week the shipments represented 8800 tons of iron 
and 11,350 tons of steel, as compared with 13,519 tons of iron and 
6500 tons of steel in the corresponding week of last year—a 
decline in iron of 4719 tons, and in steel an increase of 4850 tons. 
The shipments of iron this year stand at 166,751 tons, and steel 
221,574 tons, as compared with 395,385 tons of iron and 202,657 
tons of steel—a decrease on the year of 228,634 tons of iron, and 
in steel an increase of 18,917 tons, 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

In the South Yorkshire coalfield the position remains very much 
as it was last week. The railway companies are standing firmly 
out against giving more than 9s, per ton in the renewal of the con- 
tracts for locomotive fuel which expire on June 30th. Coalowners 
are quite as firm in requiring an advance of ls. A meeting of 
South Yorkshire steam coalowners was held at Sheffield on the 
27th inst., when it was decided to adhere to 10s. per ton in the 
renewal of contracts. It was stated at the meeting that Barnsley 
steam coal could not be sold at a profit of 9s. a ton at the present 
rate of wages and under otherconditions of coal getting. The Derby- 
shire coalowners are requiring 9s. 6d. per ton. 

In the house-coal trade the curious thing is that, in spite of the 
summer weather and the holidays, coalowners report the tone to 
be rather firmer than it was. It is almost impossible to imagine, 
however, that the general trend towards lower prices can be averted. 
In our local districts business is very quiet. erchants state that 
they are still unable to obtain any r ble jon in prices, 
Consumers are naturally dissatisfied at seeing a reduction of /s. per 
ton in steam coal while only 1s. to 1s. 8d. per ton is given in house 
coal, London business is still very light, and accumulations on the 
rails have been picked up on easier terms by those able to buy 
_—: Silkstones are at present making about 13s. per ton, and 
Barnsley house 10s. to 12s. perton. Gas coal continues unchanged, 
the gas companies requiring more than 2s. 6d. per ton reduction on 
contracts, and arrangements for future supplies, therefore, ‘‘ hang 
fire.” Coke is no weaker, ordinary qualities selling at 9s, 6d. to 
10s. 6d. per ton. 

The revival in the iron trade noticed last week, though not so 
pronounced as could be wished, is undoubtedly a feature to be 
noted. Increased business is being done, with the result that 
several of, the works which have been on short timefare now 
running five days a week—a fairly satisfactory state of things for 
midsummer. Prices, however, do not alter much, £6 10s. per ton 
for merchant bars being about the basis. Hematites, West Coast, 
continue as 68s, to 70s. per ton; East Coast, 65s. 6d. to 66s. ; forge 
iron 45s, 6d. net. 

There is more doing in Bessemer and Siemens steels, but the 
crucible steel trade shows no signs of getting better. One or two 
firms engaged on special work—part of it for mili purposes on 
the Continent—are better off than others, but generally the crucible 
steel manufacturers are hard put to it to keep their hands even 
partially employed. Manufacturers say that fuel remains so dear 
that they cannot lower their prices to meet their customers’ wishes, 
and the latter, therefore, simply order from hand to mouth, 
Another disquieting feature is the decline in the demand for steel 
for engineering pu This, however, in some measure is com- 
pensated for by the activity in steel castings, more particularly for 
electrical plant, but here again the trade is being cut into and 
— seriously reduced. For a time the business was in very few 

ands, but the development of electricity both for lighting and for 
power has tempted enterprise on all hands, with the result that 
quotations have been lowered out of all proportion, it is said, to 
any relief in the prices of material used in production. Our 
keenest competitors at present in this class of work are the 
Germans and Americans, 


NORTH OF ENGLAND, 


(From our own Correspondent.) 

WHILE the finished iron and stee] industries and other allied 
trades are continuing to show a good deal of progress it is no 
exaggeration to describe the market for Cleveland pig iron as 
altogether disorganised, and business in it has come almost to a 
standstill. The present state of affairs is as unwelcome as it was 
unexpected, and the cause of the relapse can without difficulty be 
ascertained. It is the extraordinary, and, in fact, unprecedented 
increase in the stock of Cleveland iron in Connal’s warrant stores, 
coupled with poor shipments, that has led to the current undesir- 
able condition of the pig iron market. Not in the whole history 
of trade has iron been rushed into the public warrant stores at 
such a rate as has been reported during the latter half of this 
month. On Monday this week an increase of no less than 2654 
tons in the stock of Cleveland pig iron in Connal’s stores was 
reported, a quantity far beyond anything ever previously recorded, 
and the increase for the three days of this week was no less than 
4857 tons, making 18,170 tons for the month, and raising the stock 
to 93,384 tons. Such an increase as this is all the more remarkable, 
seeing that the production of Cleveland iron is much less than it 
was last year, for of those furnaces producing that description of 
iron which were stopped in the winter, not one has yet been 
re-started. There must now be a dozen fewer furnaces making 
Cleveland pig iron than was the case in the autumn of last year, 
and yet iron is being sent into the public stores this week at the 
rate of nearly 1700 tons per day. 

The reason for such extraordi lodgments of Cleveland iron 
in the public warrant stores is not that trade is so much worse than 
it was in the early part of the month, the cause is said to be 
exceptional, and will in all probability disappear with the close 
ofthe month, The iron that is being stocked so freely is being 
received from a very limited number of works, and the increase 
affords no ground for believing that the actual condition of trade 
is worse than it was. Still it.has its influence on the market for 
the time being, and it has led to an alrnost total cessation of busi- 
ness, because naturally buyers are deterred from operating when 
they see so rapid an increase in stocks and prices drooping. Until 
the increase ceases there cannot well be stronger prices, and for 
the present consumers of Cleveland pig iron are keeping back all 
the orders they can. This is a period of the year when trade is 
usually quiet, and when some addition to the stocks is looked for, 
but no one anticipated such a rush of iron into the public stores, 
ee with a restricted output. 

‘he pig iron market is also detrimentally influenced by the 
smallness of the exports. These are exceedingly slack to the 
Continent, and, what is more, they have fallen off to Scotland, 
though Cleveland iron is much cheaper than Scotch ; this week 
there has heen a difference of 9s. 3d. per ton, which isdouble what 
is usual. It is difficult to account for the reduced deliveries: to 
Scotland, and the quieter buying from that quarter, except that 
people are expecting to be able to purchase on still“more favour- 
able terms as a result of the increasing stocks. The shipments of 
Cleveland pig iron from the Clevelard district this month haye 
only reached 69,188 tons, as compared with 93,567 tons last 
—" 113,285 tons in May, and 87,115 tons in June, 1900, to 


No. 3 Cleveland pig iron has this week declined to 44s. 6d. per 
ton with makers, but some of the merchants have done business at 
44s., and say the large increase in the stocks of warrants makes 
them in a great independent of the producers, for they 
can now get what they need out of the stores, and at prices 
coushaeadlily below the figures quoted by the makers; indeed, 
when producers were asking 44s. 6d. on Wednesday, warrants 
were being bought at 43s. 8hd. cash. The extraordinary increase 
in stock has greatly damaged the position of the 
makers, and it will some time before they can overcome the 
effects. The lower qualities of Cleveland pig iron have declined 
in sympathy with No. 3, though not quite to the same extent, and 
they are still relatively cheaper than No. 3. Thus, No. 4 foundry 
_ 43s., grey forge at 42s. 6d., mottled at 42s, 3d., and white at 


The market for hematite Rs iron is fortunately much steadier 
and more satisfactory than that of Cleveland iron, notwithstand- 
ing that during the last three months the production has been 
considerably increased by the re-starting of some of the furnaces 
that were stopped in the winter. The makers of hematite iron 
are not affected by the influences that are tending to depress the 
market for ordinary Cleveland iron, and competition has slackened 
in this branch. Makers are realising 55s. 6d. perton for mixed num- 
bers ; 56s. 6d. for No. 1; arid 52s. 6d. for No. 4. The stock of hematite 
pig iron in Connal’s warrant stores has been stationary at 3262 tons 
for some time, and only on one day this month has there been any 
change, 1240 tons being then taken out. Rubio ore is steady at 
ibe. 64. per ton delivered at wharves on Tees or Tyne. 

The condition of trade in manufactured iron and steel is satisfac- 
tory, and special improvement is shown in the plate, angle, and rail 
branches. A considerable number of orders for new steamers have 
been given out this month, and the leading shipyards are assured 
of full work for the greater part of the next twelve months. Angles 
have been advanced 2s. 6d. per ton this week, the quotation for 
iron ship angles being £5 17s. 6d. ; and for steel ship angles £5 15s., 
both less 2} per cent. f.o.t. Steel ship plates are at £6; and iron 
ship plates at £6 12s. 6d., less 24 per cent. Railmakers have put 
up their prices another 5s., making 10s. this month, and orders are 
now forthcoming more freely than for along time. More encourag- 
ing reports are received from the United States, where manu- 
facturers are again well supplied with work, and have advanced 
their prices. American competition is not much felt by our manu- 
facturers now, and they have put up their quotation for heavy 
steel rails to £5 10s. net at works. ere is not much demand for 
iron bars, and it is rather difficult to realise the prices usually 
quoted. Commoniron bars are at £6 5s., and best bars at £6 15s., 
both less 24 per cent. Steel hoops are at £7; iron sheets at £8 ; 
steel sheets at £8 10s.; galvanised corrugated iron sheets £11 ; and 
steel £11 10s.; all less 24 per cent. f.o.t. 

It is satisfactory to note a substantial enna in the ship- 
building industry of the North of England. Quite a number of 
orders have been given out this month, and particularly during 
the latter half, and the leading yards are likely to be busy over the 
next nine months with the contracts already booked 

The coal trade is strong and active, and nearly all the collieries 
except those in the Newcastle district have been working fully. 
The stoppage in Tyneside has been caused by the race holidays, 
and not by any falling-off in trade. Prospects are generally satis- 
factory, and prices are well maintained. The strike of miners 
which has lasted three months at Trimden Colliery has ended this 
week, and the men to the number of 1500 will resume operations 
next week on the terms first offered by the employers, @ price 
of best steam coal is at 13s. per ton f.o.b.; steam smalls are at 
5s. 3d.; best gas coals, 10s. 6d. to lls. f.o.b. Coke is steady in 
price, and the demand is fair. Medium qualities of furnace coke 
are sold at 15s, 3d. per ton delivered at the furnaces on Teesside, 
and foundry coke is at 17s. to 18s. f.o.b. Messrs, Pease and 
Partners have discovered a new seam of ironstone not far from 
their disused mines at Hob Hill, near Saltburn, and they will con- 
vey the mineral by overhead wire rope haulage to their Upleatham 
mines for loading into railway wagons. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE pig iron trade has made noimprovement since last week. The 
demand for all kinds of iron has been slow, consumers purchasing 
only for bare necessities. For some time past there had been an 
increasing demand. for Cleveland warrants, as the consumption 
was on the increase in , and speculators were inclined to 
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buy for future delivery. Operators have now been frightened M4 
the increase in stock and the marked falling off in shipments, wi 
the result that they have been selling their holdings Seah during 
the past few days, and prices of Cleveland are down about 6d. per 
ton ; Scotch and Cumberland warrants are also easier in price. 

Business has been done in Scotch warrants from 4d. to 
53s, 14d. cash, 53s, 34d. for delivery in fifteen days, and 53s. 4d. to 
53s, 2d. one month. Cleveland warrants have sold from 44s, 3d. 
to 43s. 11d. cash, 44s, for twenty-two days, and 44s, 5d. to 44s. 
one month. For Cumberland hematite there has been scarcel, 
any inquiry, but one or two lots have changed hands at 57s. éd. 
eash. Scotch hematite pigs are nominally unchanged at 60s. 6d. 
for delivery at the steel works. 

The prices of Scotch makers’ pigs have been fairly steady. 
Govan, f.o.b. at Glasgow, No. 1, is quoted 55s.; No. 3, 54s.; - 
broe, No. 1, 563; No. 3, 54s..; Clyde, No. 1, 66s.; No. 3, 56s.; 
Gartsherrie, No. 1, 66s. 6d.; No. 3, 56s.; Calder and Langloan, 
~~ 57s. age ey No. 1, No. 3, 57s.; 
Joltness, No. 1, 73s.; No. 7s, 6d.; Glengarnock, at Ardrossan, 
No. 1, 65s. 6d.; No. 3, 55s. 6d.; Eglinton at Ardrossan or Troon 
and Dalmellington at Ayr, Nos. 1, ; Nos. 3, 54s. 6d.; Shotts at 
Leith, No. 1, 69s. 6d.; No. 3, 57s. 6d.; Carron, at Grangemouth, 
No. 1, 67s.; No. 3, 57s. per ton. 

There are 39 furnaces making ordinary, 39 hematite, and two 
basic pig iron, the total of 80 thus in operation in Scotland com- 
paring with 85 at this time last year. 

Stocks of pigs in the Glasgow warrant stores show the small 
decrease for the last six days of 50 tons. The output appears to 
be fully sufficient for all present requirements. 

The foreign demand for Scotch pigs is unsatisfactory. During 
the past six months the shipments to the Uni States of 
America have only been about a third of what they were in the 
same period of last year. South America and India have taken 
one-third more than in the former period ; to Australia only a 
little over one-half the quantity of iron has been sent that was 
despatched in the first half of 1900. The same remark applies to 
our shipments to Italy, while the exports to Germany have fallen 
more than one-half, and those to Holland are less by more than 
two-thirds, The shipments to Canada are not much more than 
one-half what they were in the corresponding period. 

The past week’s pig iron shipments have only been 4061 tons, 
compared with in the corresponding week of last year. To 
Canada 100 tons were despatched, South America 25, India 207, 
Australia 83, France 45, Italy 90, Germany 708, Holland 380, 
Belgium 70, China and Japan 130, other countries 322, the coastwise 
shipments being 1901 tons, against 3964 in the same week of 1900. 

In the finished iron and steel departments there is no actual 
improvement, but — are entertained that in the steel trade, at 
any rate, there may be an increase of orders later. 

Business has been well maintained in the shipping department of 
the coal trade, the te clearances at the Scottish ports in 
the past week amounting to 223,639 tons, compared with 215,914 
in the preceding week, and 261,248 in the co: nding week of 
last eo The demand for home consumption is, however, on a 
much smaller scale than it was twelve months ago, and it has not 
improved within the last week or two. The prices of coals of all 
kinds are gradually receding, but the current rates are still much 
above the average of recent years. Main coal is quoted f.o.b. at 
Glasgow, 8s. 9d.; splint, 9s. 6d. to 10s.; steam, 9s, 9d. to 10s.; ell, 
10s, to 10s. 9d. per ton. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE prominent subject of comment on ’Change, Cardiff, mid- 
week, was the coal tax, and the concessions agreed te by the 
Chancellor of Exchequer. These may be briefly stated:—An 
exemption to be allowed in the case of coal exported between 
April 19th last and December 31st next, on contracts entered into 
prior to the earlier date, The second concession was a rebate on 
coal worth less than 6s. per ton f.o.b., and, of course, applies to 
small, This may now be ed as comprising all that coal- 
owners are to expect, as the Chancellor distinctly stated that he 
could not extend the redemption beyond April 19th, on the ground 
that suchcontracts were of a speculative character. 

‘or the last week or ten days the steam coal market has been 
hardening, one principal reason being the lessened output from 
the collieries, and the various attractions now occurring which are 
taking away the colliers from their regular work. One of these 
this week is the visit of the Agricultural Show to Cardiff, which 
promised from its opening features on Wednesday to be of a 
successful character. 

Best steam maintains its price well, a 4 many sales having 
been made at 20s. 6d. and some at 21s, e semi-bituminous of 
Monmouthshire continues in demand, and smalls are fairly brisk, 
but as for house coal, the requirements are now at a low ebb. 
In several quarters the smaller house coal levels are stopped or 
simply kept open, : 

There is a strong belief prevailing that after the holiday season, 
and when general work is in full swing, a prosperous steam coal 
trade may be expected. The reports of the various companies 
augur well, Ebbw Vale dividend of 6 per cent. and the satisfactory 
report accompanying, presage well. This week the Rhymney 
Tron and Coal Company notifies a dividend for the past half-year 
of 25 per cent. and a bonus of 2s. 6d. per share, making altogether, 
with the interim dividend, 74 per cent. for the year. The report 
published is of considerable interest, showing the vigour and suc- 
cess of the management. It has been decided to put aside £40,000 
for sinking new pits, and measures will be taken, now that iron- 
making is no longer carried on there, to get the company reorgan- 
ised as simply a colliery company, when it will certainly take a 
leading position. The Tredegar Company also announces a divi- 
dend of 74 per cent., with excellent prospects for the future. 

Another important coal sinking is announced this week as suc- 
cessful. This is at Skewen, Neath, at the Cwrty Clafdy Colliery, 
where coal has been struck at 200 yards depth, where the rat 
known Hughes vein has been reached, of excellent quality. When 
opened out it is expected that 1000 men will be em = . 

It is mentioned in good quarters that a strong likelihood exists 
that the Government will be in the market shortly for a couple of 
first-class steam coal collieries. 

The Cardiff Navigation Se Come I hear, are about to 
sink 250 yards at Pontyclun. e undertaking is expected to 
take three years to accomplish. 

I regret to have to announce the death of an old and well- 
known coalowner—Mr. Griffiths, of the firm of Thomas and 
Griffiths. Also of Mr. T. D. Thomas, of Tony Pentre, for many 
years manager of the Maendy, one of the Ocean Collieries. 

Closing coal prices at Cardiff this week were as follows :—Best 
steam, 20s. 6d. to 21s.; best seconds, 19s. to 19s, 6d.; ordinary 
seconds, 18s, to 18s. 6d.; drys, 15s. 6d. to 16s.; special 
9s. 3d. to 9s. 6d.; best ordinaries, 8s. 9d. to 93.; seconds, 8s. to 
8s. 6d.; inferior kinds, from 7s. 3d.; best Monmouthshire large, 
16s, to 16s. 9d.; other kinds from 14s. 6d.; best semi-bituminous, 
small, 8s. to 8s, 3d.; best house coal, 17s, to 17s. 6d.; seconds, 15s. 
to 16s.; No. 3 Rhondda, 16s. 6d. to 16s, 9d.; brush, 13s, 6d. to 
14s, 6d.; small, 10s. 6d. to 11s.; No. 2 Rhondda, 13s. 9d. to 14s, 3d.; 
through and through, 10s. 6d. to 11s.; small, 8s. to 8s. 3d. 

Patent fuel is in strong request, and it is stated that several 
leading firms are well sold forward ; prices, 16s. to 17s. Coke is 
potting firmer ; furnace is now 17s, to 18s.; foundry, 19s. to 20s. 

itwood continues to advance, and is now at 17s, 9d. to 18s, 3d., 
with a likelihood of increased figures, Coal shipments from the 
various ports continue fairly good, and Swansea clearances have 
been better. Last week 15, tons went to France, and the 


movements of the fleet indicate an increase. Collieries in the 
Swansea valley are working more regularly. Velinfrau is still 
dle, but Birchgrove pits are active. In patent fuel Swansea 


exported over 10,000 tons last week, Greece and Algeria iguig 
well, Swansea coal prices, it will be seen, indicate little change. 
Anthracite, 23s. to 24s.; seoond, 18s, to 18s. 6d.; best large, 16s. 6d. 
to 17s.; red vein, 12s. to 12s. 3d.; rubbly culm, 5s. 3d. to 5s. 9d. 

steam coal, 20s.; seconds, 16s. to17s.; bunkers, 11s. to 12s.; smail, 
8s, 6d. to 9s.; house coal, No. 3 Rhondda, 17s, to 17s. 6d.; through, 
14s, to 15s.; small, lls. to 11s. 6d.; No. 2 Rhondda, 14s. 6d. to 
lds. 6d.; through, lls. 6d. to 12s.; small, 8s. 6d. to 9s.; all f.0.F. 
Swansea, less , cash thirty days. Coke, 15s. 6d. to 18s., accord- 
ing to quality ; patent fuel, 14s, to 15s. 6d.; pitwood, 18s, 6d. to 
193., into trucks, 

Newport-Abercarn Black Vein Company, in announcing a 
dividend of 10 per cent., and a bonus of 5 per cent., states that the 
coal trade has been good, but the cost of materials abnormally 
high. The directors have put by £5824 for the cost of new works, 
coke ovens, and new machinery. 

Iron and steel trades remain in a satisfactory condition, the 
leading works having large orders in hand. 

There are, however, few special features to note. Almeria ore is 
coming in more freely since the late reference in the House. 

In the pig iron market prices remain with little alteration, 
Scotch and hematits. Middlesbrough is not so firm. On ’Change, 
Swansea, mid-week, it was reported that tin bars ~——— remain, 
and that there is no change in merchant bars. Most of the works 
are well off for orders, 

Latest quotations are as follows:—Glasgow pig iron warrants, 
53s. 34d. cash; Middlesbrough No. 3, 44s. . to 44s,; other 
numbers in canes Hematite warrants, 57s. 6d. for mixed 
numbers f.o, 

Welsh bars, £6 5s. to £6 7s. 6d.; angles at usual extras. Sheet 
iron, £7 15s. to £8; steel sheets, £8 to £8 5s.; steel rails—heavy 
sections—£5 to £5 2s. 6d.; light, £6 to £7 2s. 6d.; Bessemer steel : 
tin-plate bars, £5; Siemens’ best, £5 2s. 6d. Tin-plates: Besse- 
mer steel cokes, 13s. 9d. to 14s.; Siemens’ coke finish, 14s, to 
14s. 3d.; ternes ver double box, 28 by 20 C, 24s, 9d., 25s. 9d. to 
28s. 6d.; best ci::scval, 15s. to 15s, 6d.; big sheets | 
6ft. by 3ft. by 3b «. og ton, £10 5s, to £107s. 6d.; finished blac 
plates, £10 10s. to £10 15s. 

Block tin, £128 5s. to £121 10s. ; Fg ong £17 5s.; lead, £12 15s.; 
copper, Chili bars, £68 lls, 3d. to £69 1s, 3d. 

ron ore, Tafna, 15s. 6d.; Rubio, 14s. 6d. Engineering works 
continue very active. At Cardiff this week a large fire took place 
at the works of Elliot and Jeffrey. 


NOTES FROM GERMANY. 
(From our own Correspondent.) 

IN several departments of the iron industry the slightly better 
tone noticed a few weeks ago has again given place to depression and 
weakness in demand and in prices. Few establishments only can 
boast of having secured sufficient work to keep up a fairly brisk 
activity for the next months; both in Rheinland- Westphalia and in 
Silesia a hand-to-mouth sort of business is done, and the rolling mills 
find it rather difficult to dispose of their output. The blast furnace 
works are in a similar position, stocks having risen rapidly since 
the beginning of the quarter. The buisness in plates and sheets is 
lively and regular, and the various articles of structural iron have 
em in good call upon the week. Drawn wire is in quiet 
demand. The convention has been prolonged till January, 1 

The iron and steel trade in Austria-Hungary is rather more quiet 
than in previous weeks, and prices are easier. Consumers are 
showing considerable reserve with regard to the placing of forward 
orders, and the mills canonly secure small contracts for the present ; 
here and there dealers have been purchasing rather more a for 
early autumn. Manufacturers of machines and tools report the.n- 
selves well employed, inland and foreign consumption being 
specially brisk and regular in the last-named article. 

The Austro-Hungarian coal trade is exceedingly languid, and 
concessions in price are willingly made for larger purchases. Brown 
coal enjoys a lively inquiry, and the tendency of prices is firr.. 

Only a slow business was done in the various iron-producing 
districts of Belgium all through last week ; the tone of the market 
is quiet all round, bordering on dulness in many departments. 
Ironmasters in the Charleroi district have a just cause for 

plaint, for the busi they have been doing for weeks past 
was irregular, as well as unsatisfactory with regard to quotations. 
In the Litge district a better employment is reported and orders 
come in more freely, but in all branches of the Belgian iron industry 
lish as well as German competition is very keen. The larger 
Belgian firms have been trying hard to secure foreign orders of im- 


portance, so as to be able to work regularly. At a recent tendering 
for bridge-building material in Holland, a Belgian works offered at 
5 per cent. less than the inland firms—335,218f1., while the lowest 
Dutch bidding was 365,000f1.—so the order will, in all probability 
be granted to the Belgian works. At other tenderings for gene 
structural material Belgian firms asked higher prices than the 

igures concerning the German gene e in are now 
available, and show, on the whole, a continued rise. Value of 
import and export in 1900 was, according to Der Tag, the highest 
ever attain since 1870, amounti to no less than 
M. 11,507,500,000, against M. 10,801,600,000 in 1899 ; 


victuals expo 
1897, export in manuf; 
of 30 per cent., while that in raw materials increased 35 
per cent.; a falling off of 2 per cent. is, on the other hand, 
noticeable in the export of victuals, while the import in 
victuals during 1900 was 8 per cent. higher than in 1897 ; in raw 
materials 33 per cent. and in manufactured articles 26 per cent. 
higher than in 1897. Among the countries that send their products 
to Germany America stands first, value of import for 1 — 
M. 1,020,800,000, while in 1899 it was only M. 907,400,000, in 1 

M. 511,700,000, and in 1891 only M. 456,500,000. Import from 
Great Britain to Germany was worth M. 840,700,000 in 1900, having 
considerably increased against former years, although the rise 
was eS that in American import. In 1899 English 
import was worth M. 777,100,000, in 1895 M. 578,400,000, and in 
1891 M. 676,800,000. Russia takes the third place, sending goods 
worth M. 729,500,000, in in 1895 Russian import was 
worth M. 568,800,000, and in 1891 M, 580,400,000. Value of Austro- 
Hungarian import to Germany was for 1900 M. 724,300,000, 1899 
M. 730,400,000, 1895 M. 525,400,000, and for 1891 M. 598,900,000. 
From France, including Tunisand Algiers, goods worth M.314,500,000 
were imported to Germany in 1900, against M. 261,800,000 in 1891. 
Argentina comes next with a value of M. 234,600, for 1900. 
British India with M. 224,700,000, Belgium with M. 220,500,000, 
the Low Countries with M. 215,400,000, Italy with M. 186,400,000, 
Switzerland with M. 170,500,000, British Australia with 
M. 122,200,00); Brazil with M. 115,500,000, and Sweden with 
M. 104,900,000. From all other countries import in 1900 was worth 
less than M. 100,000,000. Among the consumers of German goods 
Great Britain still holds the first place. German export to Great 
Britain in 1900 was worth M. 912,200,000; in 1899, M. 851,600,000; 
in 1895, M. 678,100,000, and in 1891, M. 696,100,000. The next best 
market is Austria-Hungary, 10 per cent. of the total German export 
having been sent to Austria-Hungary in 1900, value amounting to 
M. 510,700,000; in 1899. it was M. 466,000,000; in 1895, 
M, 435,800,000 ; and in 1891, M. 347,800,000. German export to 
Atnerica was worth M. 439,760,000 in 1900, M. 377,600,000 in 1899, 
M. 368,700,000 in 1895, and M. 357,800,000 in 1891. Value of 


export to the Low Countries was, for 1900 M. 395,900,000; in 1891 
it was M. 268,400,000. comes next with M. 359,100, 
against M. 262,600,000 in 1891. German export to Switzerland 
rose from 5°5 per cent. in 1891, to 6°2 og cent. in 1900, value 
being M. 100,000 last year, against M. 184,600,000 in 1891, 
Export to France has, on the other hand, decreased from 
71 per cent. in 1891, to 5°9 per cent. in 1900. Belgium 
consumes at present 5°3 per cent. of the total German 
export, inst 4°6 per cent. in 1891. In 1900 Sweden 
consumed 2°9 per cent. against 2°2 per cent. in 1891 ; Italy 2°7 per 
cent. in 1900, the same as in 1891; Denmark 2°6 per cent, 

ainst 2°2 per cent. in 1891. The import for 1900 consisted 
¢c = of raw cotton (M. 318,000,000, against M. 226,000,000 
in 1891); then came raw sheep’s wool, (M. 261,600,000, against 
M, 245,500,000 in 1891); wheat came next ig 171,100,000 in 1900, 
against M. 163,400,000 in 1891); coffee, M. 155,800,000; minted 
gold, M. 137,300,000; pit coal, M. 134,900,000; maize, 128,900,000 ; 
raw copper, M. 127,600,000; wood, M. 112,500,000; worsted, 
M. 110,600,000 ; raw silk, M. 108,200,000 ; raw gold, M. 103,500,000; 
eggs, M. 103,200,000. Among the various articles of export, 
cotton goods stand first—M. 244,700,000, which is 5:2 per cent. 
of the total German export in 1900. Then come worsted articles 
—M. 235,800,000; or 5 percent. of total export. Value of 
machines exported was M. 800, 90000 ; iY coal, M. 216,900,000 ; 
sugar, M. 216,300,000; silks, M. 139,500,000; hardware, 
M, 139,100,000. 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SreaM coal keeps in good demand, and prices rule firm for all 
descriptions. House coal, no alteration. Exports for week ending 
June 22nd were :—Coal: Foreign, 61,160 tons ; coastwise, 17,582 
tons. Imports for week ending June 25th were :—Iron ore, 15,366 
tons; Manganese, 1430 tons ; pig iron, 1060 tons; deals, boards, 
&c., 2667 loads ; pitwood, 3693 loads; loam, 350 tons, 

Coal: Best steam, 16s. 6d. to 17s.; seconds, 15s. to 15s, 6d. ; 
house coal, best, 17s. ; dock screenii 9s. ; colliery small, 8s, 
6d. Pig iron: Scotch warrants, 53s. ; hematite warrants, 57s. 5d. 
f.o.b. Cumberland ang 9 Middlesbrough, No, 3, 44s. Iron ore: 
Rubio, 14s. 6d.; Tafna, 15s. to 15s. 6d. Steel: Rails—heavy sec- 
tions, £5 5s. to £5 2s. 6d.; light sections, £6 to £7 23. 6d. f.0.b.; 
Bessemer steel tin-plate bars, £5; Siemens steel tin-plate bars, 
£5 2s. 6d., all delivered in the district, cash. in-plates : 
Bessemer steel : Coke, 13s. 9d. tu 14s.; Siemens—coke finish—14s, 
tol4s, 3d. Pitwood: 17s. 6d. to 18s. ex ship. London Exchange 
Telegram: Copper, £67 17s, 6d. ; Straits tin, £129. Freights firmer. 


AMERICAN NOTES. 


(From our own Correspondent.) 
New York, June 19th. 

THE pig iron market has recovered from its temporary weakness 
because of the movement of several large steel consumers to pur- 
chase some 350,000 to 400,000 tons of Bessemer pig. The rumour 
prevails that the purchases may amount to double these figures, 
All classes of pig iron are benefited. The increased production is 
all selling as fast as it can be loaded at furnaces. Other branches 
of the iron trade are very strong under the enormous consumption 
in progress, There has been a flurry in the tin market, under 
which consuming demand fell off. Copper is strong at 17 for 
Lake. Exports for week ending June 14th 2393 tons, and since 
June Ist 4706 tons, or 2500 tons less than for same time last year. 
Domestic production for May showed an increase of nearly 1000 
tons over April, but for five months the output was 949 tons less 
than same time 1900. A good many copper contracts are now 
expiring, and considerable interest is felt in the probable price at 
which new contracts will be placed. Lead is 4% c. in 50-ton lots. 
The combination shows it oe a strong control over the market. 
Railroad earnings continue at a high level. For 105 roads for May 
aggregate gross earnings were 5,189,000 dols. over May, 1900, The 
bank situation is strong, though there is a further a. of 
loans and a shrinkage_in surplus reserve. At the annual meeting 
of the Dominion Iron and Steel Company a most favourable con- 
dition was shown. 

The Anaconda copper mine, the Burton and Montana, and the 
Butte and Boston, report their earnings for the year at 
13,200,170 dols. Estimating the Parrot mine at 1,380,000 dols., it 
makes the total earnings of the four companies 14,580,000 dols. 
net profits. The Amalgamated is about to increase its capital 
pred 3 to 155,000,000 dols. It pays 8 percent. It now looks as if 
the United States Steel Corporation had secured control of the 
Colorado steel plant. The steel makers are enlarging capacity at 
all points, and it is probable that quite a number of new companies 
will yet spring into existence. ‘All branches of the industry are 
crowded with orders, and new work comes up faster than it can be 
taken care of. Bessemer pig has sold to the extent of a quarter 
million tons at 15 dols. Basic is strong. Forge is active. There 
will be no quarrel over wages or unionism, as the demands are too 

+ for capacity. Shipbuilding work is piling up very fast. Build- 
ing operations are once more very heavy. The glass industry isin 
good shape, and stocks are light. 

The Pennsylvania Rail is strongly opposing the entrance of 
the Wabash system into Pittsburgh, which if effected would take 
1,000,000 tons of freight per year from the former system. The 
estimated cost of entrance 1s 7,000,000 dols. The Gould system 
has for years demanded an Atlantic outlet, and this is the pivotal 
step to secure it. 

e stock market has returned to its accustomed vigour. The 
Union Pacific Railroad Company expects to acquire the St. Paul. 
Steel stocks are = advancing. There are rumours of another 
big railroad deal. It looks as if stock buying pointed to a possibl 
combination of the Northern Pacific, the Great Northern, and the 
Burlington. The market is considerably excited. The Rio Grand 
Western is to be absorbed by the Denver and Rio Grand. 


TRADE AND BUSINESS ANNOUNCEMENTS. 


THE British Thomson-Houston Company sends us the following 
statement as to the changes which have recently taken place in that 
company. The British Thomson-Houston Company owns the 

tent rights for Great Britain of the General Electric Company of 

ew York, the Thomscu-Houston, and other companies, and, 
whilst the General Electric Company of New York have always 
been interested to a certain extent in the British Thomson-Houston 
Company, they have now increased that interest, and urchased 
British Thomson-Houston stock formerly held on the Continent. 
This does not effect the holdings in this ep’ The works now 
being built at Rugby will be pushed to completion, so that the 
manufacture of apparatus for the English market and export will 
be commmenced as soon ss possible. The Board of the British 
Thomson-Houston Company will be joined by Mr. C. A. Coffin, 
President, Gen. Eugene Griffin, first Vice-president of the General 
Electric Company of New York, thus giving the General Electric 
Company of New York three directors out of a total of thirteen, 
Mr. Wed. Clark, the manager of the foreign department of the 
General Electric Company, already being a member, 


AN accident occurred on Tuesday at Sir James Joicey’s 
Philadelphia Colliery, East Durham, by which ten men were injured. 
About forty hewers were riding in a set of tubs down the mine 
when the vehicles collided with a heavy fall of stone which had 
come down unexpectedly. Two men were seriously hurt, but the 
others were able to proceed home with assistance, 


M. 8,634,400,000 in 1895, and M. 8,039,900,000 in 1591. Expo! 
alone was worth M. 5,101,400,000 in 1900, while import was worth 
M. 6,406,100,000. Imports consisted of raw materials for 
industrial purposes, worth M. 2,895,400,000; manufactured 
articles, worth M. 1,298,400,000; and victuals, worth 
M. 1,934,900,000. German — consisted chiefly of mannu- i 
: factured articles, viz.: M. 3,086,600,000, while the raw materials : 
exported were only worth M. 1,184,400,000 and the value of : 
“ : 
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AUSTRALIAN NOTES. 
(From our own Correspondent.) 

A NEW type of ferry steamer for vehicular and 
passenger traffic has recently been completed for 
the Sydney Ferries, Limited. The vessel is 
intended to run between ferry Dw across the 
Sydney harbour, and was built by Mr. David 
Drake, of Balmain, while the e and 
machinery were provided» and fit up by 
Messrs, Chapman and Co., engineers, Sydney. 
The engines are compound surface-condensing, 
with cylinders 1din, and 22in. diameter, with a 
stroke of 2lin. Steam is provided from two 
multitubular boilers, fitted with Deighton’s patent 
furnaces, and carrying a working pressure of 120 lb. 
ver square inch. The appearance of the boat 
is very striking and altogether different to any 
ferry on these waters. The 
greater part deck space is covered in, 
affording ample protection from the weather. 

In reply to questions asked by the Melbourne 

Age on the future management of the State 
railways, Mr. Mathieson, the retiring Com- 
missioner for Victorian Railways, has given his 
opinion as follows :—‘‘I consider that it would be 

an undoubted advantage to the State to have 
a body of independent gentlemen constituting a 
standing committee on the railways—gentlemen 
of a knowledge of construction and the 
working of railways, and with full powers to 
clearly ascertain what will serve the best interests 
of the State apart from political necessities or 
individual pressure. A board appointed for five 
years would, I am of opinion, give the members 
more weight and a better standing than if for a 
shorter period. Ical rates on new lines are 
ridiculous. They are meant asa block to new 
lines bei built. and the whole idea is simply a 
farce, and should be wiped out of existence. The 
effect is to block traffic, and on no ible 
contingency can they be justified. e new 
system of niggn 5 off land taken or injured by the 
construction a railway against the benefit 
derived from the railways by ownersis most unjust, 
and would be tolerated nowhere but in Australia.” 

A serious railway accident occurred near Rydal 
Station on the New South Wales Railway on the 
= May, fortunately without fatal results. It 

appears from the inquiry that a goods train was 
at Rydal Station ge 3 the crossing of an up 
goods at that station train had been waiting 
about forty minutes when the driver noticed the 
train begin to move, He applied the Westinghouse 
brake—which is now fitted to all goods trains— 
but owing to the le: of time the train had been 
standing at the station, the air had leaked out, 
and the brake would not act. The grade out of 
the station being partly a falling one of 1 in 90 
and partly 1 in 75, the train soon gained momen- 
tum, despite the efforts of the pe res stop it ; at 
a short distance from the station it crashed into 
the incoming goods train. Although an immense 
amount of damage was done, the drivers and 
firemen chip og as bon serious injury. 

A new ship’s log been recently tested with 
satisfactory results in Sydney harbour, when it 
was fitted to the launch oe ixie to demonstrate its 
capabilities. The log isthe invention of Mr. S. J. 
Laurence a South Australian, who gives a de- 
scription of the automatic syphon log as follows :— 
Two pipes, connected at the top, are let through 
the bottom of the boat. One pipe, the exhaust, 
is cut off square, and the other, the intake, has a 
slight elbow just outside the bottom of the boat 
and facing towards the bows, According to the 
theory of theinventor, whenever the vessel issteam- 
ing ahead, the motion of the boat through the water 
creates a vacuum in the exhaust pipe, and the 
water which rushes in by the intake pipe with the 
elbow passes right through and out again by the 
exhaust pipe. On the exhaust pipe is fixed a 
turbine, cased in, and hermetical y sealed. The 
water the turbine operates a 
spindle which, by means of ordinary mechanism, 
works a registering machine. The recording 
instrument can be placed on the bridge, the 
chart-room, or the captain’s cabin. ides 
recording the actual distance travelled, the 
instrument has an attachment for indicating the 
speed per hour at which the ship is travelling. 


LAUNCHES AND TRIAL TRIPS. 


WAVERLEY, steel screw steamer ; built by, Wm. 
Gray and Co., Limited ; to the order of, Dodd 
and Morrison, Newcastie-on-Tyne ; dimensions, 
812ft. long, 43ft. broad, and 22ft. 3hin. deep ; 
engines, triple-expansion, 22in., 35in., and 59in. 
dia, by 39in, stroke, pressure 180 lb.; constructed 
by, Central Marine Engine Works ; the machinery 
worked with ap smoothness and gave every 
satisfaction, over measured mile being 
11 knots ; trial trip, June 18th, 

MANITOBA ; built by, Joseph L. Thompson and 
Sons, Limited, Sunderland ; to the order of, T. 
Hogan and Sons, Bristol and New York ; dimen- 
sions, 390ft. long, 5lft. broad, 31ft. 4in, deep, 
moulded ; to carry, | cargo ; engines, triple-expan- 
sion, 25hin., 44in., 75in., by 5lin, stroke, pressure 
200 Ib.; constructed by, Blair and Co., Limited, 
Stockton-on-Tees ; the vessel is built to Lloyd’s 
highest class ; launch, June 12th, 

WHITGIFT, ftacly- moulded ‘o steamer ; built 
Pys Northumberland Shipbuilding Company, 

Limited, Howdon-on-Tyne; to the order of, 
Houlder, Middleton, and Co., London ; dimen- 
sions, 393ft. by 48tt. by 31ft. dee ; to carry, 

7000 tons ap ht; engines, triple- expansion, 

26in., 42in., an Oin. by 48in. stroke, pressure 
180 by, Wallsend Slipway and 
ing Company, Vimited ; built to Lloyd’s 
highest class on the three- deck rule; launch, 
June 15th. 

BLossom, water-tank and fire-float vessel ; built 
by, Bow, M’Lachlan, and Co., Limited, Paisley ; - 
to the order of, the Ad dmiralty ; engines, con- 
structed by builders of vessel ; the speed and 
power trials were very satisfactory, being much 
in excess of requirements ; trial trip, June 23rd. 


Tur Bristol Corporation Dock and Rail- 
way Bill, and the Cardiff Corporation Bill, were 
read in the House of Lords on Thursday a third 
time, and passed, 


THE PATENT JOURNAL. 
Condensed from “a Official Jowrnal of 


Application for op Letters Patent. 


*,* When have be been ‘‘ communicated the 
“name and address o communicating party are 
printed in italics, 


13th June, 1901. 
12,072. Woop-Trimminc Macuing, H. E. Gamble and 
7. B. Ellison, London. 
12,073. IMITATION 8. Sborowitz, 
London. 
12,074. Srorina Sanp, A. Goether and F. Wetzel, 
5 COMBINED TROUSER SrretcuEr, F. Bihre, sen., 


London 


ndon. 
12,076. Sanitary Commopg for Horsxs, A. T. Hope, 

London. 
12,077. Ramt-cuarp for Rartroaps, A. F. Hohnke, 


mdon. 

12,078. Exastic Baypaogs, J. D. Shapland, London. 

12,079. Fiusuine Apparatus, A. F. Woolhouse and C. 
E. Chrimes, London. 

12,080. Fittinc Boxxs, Keen, Robinson and Co., 
Limited, T. Balls, and H. Lewis. London. 

12,081. Retarnine on Surps’ P. Carmody, 
Dulwich. 

12,082. C. E. Fleming, London. 

12,083. PaosPpHORUS OxYCHLORIDE, C. D. Abel.—({Actien- 
gesellschaft fiir Anilin-Fabrikation, Germany.) 

12,084. T. Oddy and G. Huth, London. 

12,085. ReovLatinc Stzam Enoines, F. Rottmann, 


ndon. 
12,086. TunninG Matt on a KILN Foor, C. E. Mumford, 

mdon. 
12,087. Ixregm Kxysoarp, A. McGoun, Montreal, 

Canada. 
12,088, Execrric Current, G. Weiss- 
12, 000. "SIGNALLING Apparatus, J. E. Spagnoletti, 


12,090. Box for Hats, B. G. Hughes, London. 
12, Tga-cuTtinc Macuinges, C. H. Bartlett, 

12,092. Shame Boors, M. L. Lion and T. Cowburn, 
London. 

12,098. SuLPHURETTED Hyprocen H. W. 
Hemingway, London. 

12,094. ELzcrric Casizs, F. Tremain, London. 

12,095. Fur PRESERVATIVE, A. J. Boult. HG. G. M. 
Darvel, France.) 

12,096. CoxcENTRATION of Heavy Lyzs, L. Kaufmann, 
London. 

12,097. Manuracrure of Trumpsts, A. R. Breinl, 


mdon. 

12,098. Marine Sianav Licuts, A. B. Tourle and H. 
‘Arzt, 

12,099. Yeast Powper, H. Arzt and E. Wilding, 
London. 

12,100. Weavinc Macuiyes, H. Repenning. London. 

12,101. WairrLetress, J. W. Hunter, London. 

12,102. Macuings, P. P. Craven, 
London. 

12,108. Capstan J. Wetter.—(The Leipz‘ger 
Werkzeug-Machinen-Fabrik vorm. W. v. Pittler Aktien- 
gesellschaft, Germany. 

12,104. Horse Raxgs, R. , London. 

12,105. Roap Veuicigs, H. B. Woods, 
London. 

12,106. Stasi Firrinos, R. R. Fairbairn, London. 

Motive Power, W. Friesse-Greene, 

mdon. 

12,108, Foppgr Macutings, T. R. Murray 
and D. Marley, London. 

12,109. SMOKE-PREVENTING Devicz, E. H. Hovey, 


12,110. Wacons, E. Servais, 
12,111, for Powtsninc, H. B. Arnold, 
12,112. "Boor and Prorxctors, M. J. Rice, 
12, for Canryine FLowers, W. H. Ryder, 


12, 114. Creams Jars, J. C. Trueman, London. 

12,115. Suips’ Portyoigs, J. D. Hannah “and J. 
Walton, London. 

12,116. CenrairucaL Pomps, W. H. Wheatley.—(J/. 
Richards, United States.) 

12,117. Covers for Cass, N. Barny, London. 

12,118. Booxsinpine Macuings, J. and G. H. McClellan, 
G. H. Mc Kibbin, and B. Everett, London. 

12,119. Re.ayinc TELEGRAPH CABLE Srenas, J. P. 
Gorton, London. 


14th June, 1901. 
12,12 Insect Destroyinc Powper, V. A. M. L. Beck, 


12,121. PRESSING Macutnery, A. me Petch, London. 

12, 122. Brnocutars, J. Gibbs, Liverpool. 

12,123. Tasves, B. T. O'Brien and W. H. Browning, 
LAverpool 

12,124 REs for Cycigs, A. Leicester. 

12125. LaminaTeD Water Pips, W. E. Pedley, Cali- 
ornia. 

12,126. Oven for Ori Stoves, J. Hodges, Stroud. 

= Gas Reovtator, J. Wilson, Pendleton, Lanca- 


sbire, 

12,128. Fars Inpicator for Tramcars, T. Corser and 
J. Gourley, Manches' 

12,129. VeneTian Buinp Corp Hotpsr, A. and I. 
Buckley, Manchester. 

12,180. CLutcu for J. Fagan, Dublin. 

12,181, Automatic Lamp ExtincuisHers, T. Flood, 
Manchester. 

12,188. Manuracture of Fenpgrs, F. upston, 
Birmingham. 

12,184. Etectric Arc Lamps, C. A. Lee, London. 

12,135. Drivinc Mecuantsm, J. Archer, Manchester. 

12,136. Drivinc J. R. Erskine-Murray and 
J. E. Hutton, Nottingham. 

12,137. INcaNDEsceENT Gas MantTLEs, J. Wilson, Bir- 
mingham. 

12,138. Connections, W. Powell, Derby. 

12,189. Preventine Accipents from OvERHEAD WIRES, 
©. Jones, Blackburn. 

12,140. Bate Hoops, H. Benson, Man- 


chester, 

12,141. Brusuxs, R. Hornby and R. Bennett, 
Manchester. 

12,142. Cement, A. Heaton, Bradford. 

19148, Cuz Tips, J. and J. B. Garnett, 


12,144. Wrxpow Frrrines, C. Esson, Walsall, Staffs. 

12,145. Dieoine Apparatus, T. J. Haslam, Dublin. 

12,146. SHIELD, Gorst, Chester. 

12,147. Unitine Griffith, Liverpool. 

12,148. Conveyors for CoaL, W. Ingham and J. H. 
Owen, Leeds. 

12,149. "ApsusTING RUBBER Tires, J. A. Johnson, 
Kingston-on-Thames. 

12,150. Passary, A. Heimann and C. Hollweg, Char- 
lottenburg, Germany. 

12,151. Rotter BEARINGS, A. Sate , London. 

12,152. Hanp with a gp Weicut, R. J. 
Lloyd, Lo London. 

12,158. ELECTRICALLY-PROPELLED Morors, J. Adams- 
Randall, London. 


12,154. Wooo Grinpinc Macuings, H. Wegerer, 
London. 
12, ManvuractursE of Fioor Crorn, E. Batten, 


12,156. ATER Heater, T. Grundy, 
12) Catca for Broocuss, A. C. Dennes, 


12,158. SAUOEPANS, W. M. Wishaw, London. 
12,159. Smirn’s Heartus, W. J. Bingham, 1 London. 


12,160. Macuing Brusues, J. B. Aspinall and J. C. Best, 


12,161. DkvgLopinc PaotoGRaPuic Fits, M. Reichert, 
South Norwood. 

12,162. Packine Corres, A. H. Schltiter, London. 

12,163. Ner for Tramcars, C. Klaassen, 

12,164. PaepaRATIon for use as a Beveracs, 8. Topley, 


London. 
12,165. Mxasurinc Apparatus, F. G. Pirie and F. 
jharman, London. 
12,166. NON-ABSORBENT J. Millar, 
Exuisition cf ADVERTISEMENTS, A. C. Kerr, 


on. 
12,168. Recisterinc Apparatus, H. H. Lake.—<J. 
Murray, Chili.) 
12,169. Manuracrure of Suzrts, E. M. Fox, London. 
12,170. Counter for Typgwriters, C. W. Price, 


Lon 
Dryina Piatss, E. J. Biggs, 


on. 

12,172. Pszrcussion Fuses, A. Reichwald.—(Fried. 
Krupp, Germany.) 

12,173. Moror, J. Jamison, London. 

12,174. RENDERING GARMENTS WATERPROOF, G. F. 


Newman, London. 
12,175. 7lonsEsHoE Pap, G. Balls, jun., andG. A. Keep, 


on. 
12,176. Stzam Gewerators, J. Hill, London. 
12,177. Tramway Rats. 8. Grocutt, London. 
12,178. Apparatus for Grinpixe, W. O. Bailey, 


London. 

12,179. BurronHoLe Cutrine Macuings, H. H. Lake.— 
VU. W. Luykin, United States.) 

12,180. Bac Macutnes, H. H. 
National Manufacturing Company, United States 

12,181. SeparaTine Soxips from Liquins, H. H. Lake. 
=. J. Berringer, United States. 

12,182. Separators for Cinpers, E. Beprince, London. 

12, 183. SypHons, J. London. 

12, for Spirit Enorxes, W. Cooper, 


12, 185. Marrers, J. Y. Johnson.—(The 
Badische Anilin and Soda Fabrik, Germany.) 
12,186. Leap Dioxins, G. W. Johnson. (The Chemische 
‘abrik Griesham-Rlekerton, Germany.) 
12,187. Mup-cuarps for VeLociprpgs, L. Marsden, 


ndaon. 

12,188. Discnaroine Liguip, R. E. Wickes and W. 
Northorpe, London 

12,189. DELIVERING Liqvrps, W. Northorpe and R. E. 
Wickes, London. 

12,190. Freezine Gases, F. 8S. Bayley, J. C. Matthews, 
and H. Smart, London. 

12,191. BurTsr WorkERs, A. E. Frost and the Dairy 
Outfit Company, Limited, London. 

12,192. Pouzs, W. A , London. 

for CurTine F. W. Bliss, 


12, 194, ‘iam Boxes for Trams, W. P. Thompson.—(C. 
z. Whiting, United States.) 

12,195. Construction of ELectropgs, W. P. Thompson. 
~(R. J. Giilcher, Germany.) 

12,196. Game, T. C. Beakbane, Liverpool. 

12,197. Hottow CorruGatED Merat Boprss, W. 
Brandt, Liverpool. 

12,193. for Weavine Sueps, W. P. Thompson.— 
(The Marquis Giovanni Mazzacorati, Italy.) 

12,199. Ancuors, J. N. Young, Liverpool. 

12; 200. Purniryinc Mrverat O118, The Shell Transport 
and Trading Company, Limited, and P. Dvorkovitz, 
London. 

12,201. Rorary Sparcers, H. J. Worssam, London. 

12,202. Ruopaming Derivatives, O. Imray.—(The 
Farbwerke vormals Meister, Lucius, and Briining, 
Germany. 

12,203. InrERNAL ComBusTION Motors, A. Vogt, 


ndon. 

12,204. Gas Enotygs, F. W. Toedt, London. 

12,205. Peccinc A. J. Boult.—(United Shoe 
‘Machinery Company, States.) 

12,206. Metat Tunes, P. Fowler, 


London. 
12, i207. Montan or Cement, E. Serre and E. Oulmitre, 


12, for Fiusnine Ciosets, L. Doulé, 
ndaon. 

Brusuges for Cieaninc Tosss, Abraham, 
ndon, 

Exxecrrostatic Separators, C. E. Dolbear, 


London. 

12,211. Huss, H. P. Rasmussen and W. 
Hagerty, London. 

12,212. Baruinc Dresses for Lapigs, J. Berliner, 
London. 

12,213. Cosaqugs, H. N. Cahen, London. 

12,234. _Apparatus for Usk in Makino 
Cosaques, H N. Cahen, London. 

12,215. MACHINE for MAKING Cosaquzs, H. N. Cahen, 
London. 

12,216. AtracuMeEnts, C. Classen, London. 

12,217. Coms-actuaTeD MzpicaL Batrerigs, N. M. 


ndon 

12,219. or Pump, U. A. H. 
London. 

12,220. Erecrric Tetecrapuy, P. M. Justice.—-(The 
Rowland Telegraphic Company, United States ) 

12,221. Steam Generator, P. M. Justice.—(The Société 
Anonyme du Temple, France.) 

12,222. Srgam Gengrator, P. M. Justice.—(The Société 
‘Anonyme du Temple, France.) 

12,228. Macuingry, J. C. Wilson, 

ndon. 


15th June, 1901. 
12,224. FREs-WHEEL CycLE MecuanisM, R. A. Cordner, 


London. 
12, Hopper for Suips, J. Rowland, Sunder- 


12,226. Cuarrs, R. Manchester. 

12'227. ScHooL Desks, J. H. and F. E. Platts, 
Huddersfield. 

12,228. Mingrs’ Lamps, C. Darrah, jun., and J. G. 
Patterson, Manchester 

12,229. Bottie, J. T. Mackintosh and C. Mackintosh, 
jun., Dalkieth, Scotland. 

12,230. CEILING Rosxs for Exxcrric Licutine, J. W. 
Gilbert, Birmingham. 

12,231. Furnacgs, J. Undy, Nottingham. 

12,232. Cranks, H. C. Dithler, Luton. 

12,288. AcToaTinc VaLves, R. Richardson and F. 
Matheson, Glasgow. 

12,234. Strgam Borter Furnaces, J. Whitworth and 
Wiseman, Manches: 

12, Crostne Doors, R. and W. Prestwich, Man- 
chester. 

12,236, Brakgs for Cycugs, J. Hines, Glasgow. 

12, Steam Pumps, J. H. Carruthers and J. Gourlay, 


12.233, F. E. Suddard, P: 

12,289. Warsr-Tuss Borers, H. Sirkbeck. HJ. 
Miyabara, Japan.) 

12,240. Dinner Piatss, D. F. Macdonald, London. 

12;241, ILLUMINATING Booizs, W. Boehm, 
London. 

12,242. Coatine Pipes with G. G. M. Harding- 
ham.—({Felten and Guilleaume Carlswerk Actien- 
Germany.) 

12,248. Winca, H. A. = Barry, London. 

12, 244. RAILWAY s, W. J. Murphy, London. 

12/245. DistrisuTIon of Brsr, 8. O. Neville, London. 

12,246. Macuings, B. Hind, Sheffield. 

12,247. Tring Covers, A. Delafraye, London. 

12,248. ———— Heaters, &c., F. C. Everson, 


12,2: . Meredith and J. Turney, 


49, Sxrns, J. 
London. 

12,250. Propucine G. W. Johnson.—(The 
Chemische Fabrik Griesheim-Blektron, Germany.) 

12,251. Lirr Pumps, J. Ashworth, —" 

12,252. Exrractino Wseps in Lawns, E. Preston, 


Mecuanism for Praninc Macuivngs, E. Tonks, 


12,254. P. M. Justice.—(K. S. 
on, United States. 

12,255. Fioats, W. P. Thompson.—(G. Hage- 
lermany.) 

12, Conyezctine Davice for Barres, C. Verwer, 

12,257. Soap Press, G. A. Klumpp, Liverpool. 

12, 258. Croquet Mauer, Sir A. Altman, London. 

124250. Gas Lamps, C. G. Brett and F. ‘Benne berger, 


12, 200, for Papers, A. E. Webster, 
12,261. Mzans for Surportine Nets, H. E. Hughes, 


Lond don. 

12,262. Macuryzs for Tuses, E. J. Post, 
London. 

12,268, LirHOGRAPHIC Printina Macuines, L. Petucl, 
jun., London. 

12,264. Mariners’ Compass, J. D. Hannah and J. 


and Dicke, Germany.) 
12, Morors, W. E. Simpson, 


12, 267, Imptements, H. H. Lake. 
“G. H. Grapes, New Zealand.) 

12 268. Manuractuns of Steg, O. Massenez, London. 

12, Fivgs for Srgam Borters, D. B. Morison, 


on. 

12, 270. Tower. Rack, D. C. Wakefield, London. 

12,271. Formation of GaRDEN WALLS, R. Warwick, 
Leyton, Essex. 

12,272. Manuracture of Stone Briocks, H. H. Lake. 
K. Grusonwerk, Germany 

12,278. Propuction of Doig, Kirriemuir, 
Forfarshire. 

12.274. TreaTmEsT of Zinc, W. B. Middleton and The 
Non-Injurious White Paint Syndicate, Limited, 
London. 

12,275. SrRiIncED MusicaL InsTRUMENT, B. Krafizow, 
London. 


17th June, 1901. 


12,276. Castors, The Gunn Castor Company, Ltd., and 
L. R. Piercy, Birming 
12,277. SwivELLING DEVICES, E. Townshend and F. 
ker, Birmingham. 
12,278. CRANKS, ¢. Withecomb and W. Haynes, Man- 
chester. 


12,279. Horricutturat Borer, T. Taylor and C. 
Barter, Birmingham. 

12,280. SurcicaL InstRUMEMTS, J. Schiaidt, Barmen, 
Germany. 

12,281. Suarpentnc Saws, E. Peisler, Barmen, 
Germany. 

12,282. Boxss for Sitts, W. Hess, Barmen, 


German 

12,288. a0 Frames, W. H. Reynolds and P. Braucr, 
Norwich. 

12,284. Power Cycte or F. Cunningham, 
Edinburgh. 

12,285. PuncruRE-PRooF W. P. Gibbons and 
W. F. Bradley, Blackburn. 

12,286. AgRaTING Liquips, A. Hollings, G. A. Jarvis, and 
G. Bell, Liverpool. 

12,287. LiquID-CONTROLLING Apparatus, G. E. Ricg- 
way, Birmingham. 

12,288. FicurEs for ADVERTISING PuRPosEs, W.Cheflins, 


12, CaBLE Sroprer, R. Marshall, Newcastle-on- 
12,290. Appiiance, T. C. Read, Bir- 


mingham. 
12,291. Appinc Carson to Merats, F. J. C. Jones, 
mington. 
12, = Construction and Fastsnine of the Lips of 
as Puririers, W. Newbigging and E. A. Franks, 
Manchester. 
12,298. Gas Puririers, W. Newbigging and E. A. 
nks, Manchester. 
12,294. Lip for Cooxine Urensizs, C. C. von Klus, 
Richmond, Surrey. 
12,295. Too. mee. E. Austin and F., W., E., and 
H. Claughton, Leeds. 
12,296. SinksTong, Batu, and Borer, H. H. Hodkin, 
Sheffield. 
12,297. Woopgn and Composite Boxss, P. 8. Brown, 
ow. 
12,298. Boor Macuinery, W. Jackson and H. N. 
Pochin, London. 
12,299. Heatinc Cyuinpers, B. and E. F. Musgrave, 
London. 
12,300. and Lanp Borers, H. H. Sporton, 
London. 
12,301. WasHsTAND or Lavatory Bow !.G.Waterman, 


London. 
12, or Track, J. R. Mally, 

naon. 
12,308. Broncnitis Kerrie Sranp, L. Homan, 

mdon. 
12,304. Sacurtnc to Tastes, G. A. Williams, 


mdon. 

12,305. Speakinc Macuines, &c., J. E. Hough, 
London. 

— a Scorer, J. F. Russell and A. W. Flint, 


12, 207. Gas Propucrr, O. Imray.—(La Société Anonyme 
pour la Production et UEmploi de la Vapeur Sur- 
chau,ffée, France.) 

12,308. ExTracTinc METAL from Orgs, J. P. van der 
Ploeg, London. 

12,309. Matcu Boxss, A. F. Spencer, London. 

12,310. SPEED - MULTIPLYING GEaR, S. C. Davidson, 
London. 

12,311. Treating MaTERIALs with Gaszs, P. Naef, 
London. 

12,312. Surrace CaTrLe Guarp, H. W. Steinmann, 
London. 

12,813. CHrLpREN’s Cuarrsand Go carts, H. B. Curtis, 
London. 

12,314. Srgam Apparatus, J. Schaefer, 
Hohepforte. 

12,315. Maxine Parzr, J. H. Reynolds, Holyoke, 
Mass., J.8.A. 

(2,816. H. Haynes and E. Bulstrode, 

ndon. 

12,317. WoeEL Guarps, W. H. Dennis and F. D. W. 
Phillips, Kingston-on-Thames. 

12,318. Fire-gscapges, A. J. Dodd, Kingston-on- 


cs. 

12,319. TREATMENT of TEXTILE MaTeRat, I. Bronn, 
London. 

12,320. Apparatus, A. A. Newmann, 
London. 

12,821. Fountain and Pens, F. C. Brown, 
London. 

12,322. TeLEscopic Enorngs, W. Schneider, London. 

12,323. Quays, J. s, London. 

12) 324. Bac for Tra, . A. Bell and A. Parr, 
London. 

Propucinc CamPpHorRic ACID DERIVATIVES, 
a. W Johnson.—(C. F. Boehringer and Soehne, Ger- 


many. 

12,826. SuLpHonic Acips, G. W. Johnson.—(Kalle and 
Co., Germany. : 

12, 327. Deine BLUE Suapgs, J. Y. Johnson.—(TZhe 
‘Badische Anilin and Soda Fabrik, Germany.) 

12,328. Sewinc Macuings, J. Y. Johnson. — (The 
Willcox and Gibbs Sewing Machine Company, United 
States.) 

12,329. Execrric Motors, A. O’N. Fox, London. 

12,330. Coms Cieaners, H. J. Haddan.—(J. L. GreJ, 
United States.) 

12,331. SuppLyinc Air to Firer.aces, J. Aldridge, 
London. 

12,332. Tanninc Hipgs, E. Maertens, London. 

12, 1889. of Powsr, T. L. Mitchelmore, 

mdon. 

—_ Carpets, H. Panitschek and J. Ahorn, 
Lond 


on. 
12,385. MANUFACTURING Fish Powper, J. Schiiffer, 


Lond: don, 


Walton, London. 
12,265. Dress Protector, A. W. Franklin.—(Kaiser 
| 
e 
mdon. | 
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12,336. Ririe Bregcu, E. Punchard and T. R R. 
Ashton, Loudon. 

12,337. Merer Box, E. Tomley, Liverpool. 

12 338. Ficrgrs, J. L. Boothman and The Boothman 
Patent Filter Syndicate, Limited, Liverpool. 

12,339. Buoys, M. Gehre, Liverpool. 

12,340. Bricks for Porposgs, A. 8. Tanner, 


ndon. 
12,341. Mareriat for Rerarrinc Cicars, H. Apel, 
London. 
Wixvinc Mecuanism for Cuocks, T. Schiffer, 
ndon. 
12,343. Hiners, A. B. Miller, London 
12,344. Snap Hooks, C. Hakemeyer, New Jersey, 
United States. 
12,345. Braxss, A. C. Lummis, London. 
12,346. Fivter Bens, R. Kurka, London. 
12,347. Stgam TURBINE Biapgs, The Hon. C. A. Pars ns, 


ndon. 
12,348. Gas Mgrers, W. Cowan, London. 
12,349. of Mixep Org, E. Ferraris, 
London. 
12,350. Revotvine Evecrric Ienrrers, A. G. Ronan, 
London. 
12,351. PuorograpHic Apparatus, C. Wagner, 


12,352. HARNESS Tua, A. Babin, London. 
12,353. Letrrer FILE, C. Patient, London. 
12/354. PRESERVING FoopstuFrs, M. Petz.—(@. Haase, 
Germany.) 
18th June, 1901. 


12,355. Porato Piantsr, M. A. R. and R. Neaverson, 
Peakirk, near 

12,356. Masks, A. W. Johnson, 

for Purposgs, F. W. Webb, 


Cre 

12,358. Apparatus, C. A. Apperly and T. 
Tanner, Stroud. 

12,859. Horsz Cotuar, C. E. Wards, Childs Hill, 
Middlesex. 

8 Woven Fasrics, T. Taylor, J. T. Holme, and 
J. R. Barlow, Keighley. 

12,361. TuBoLarR PapLocks, F. W. Piason, Wolver- 
hampton. 

12,362. Woop Bossrns, W. A. Heyes and J. Lawrenson, 


12.353. LauNnpRY Iron, J. W. B. Wright and H. Dar- 
win, Birming! 

12,364. Gas Boum, J. W. B. Wright and H. Darwin, 
Birming’ ham. 

— Gas Stove, J. W. B. Wright and H. Darwin, 


Birming 
12,366. Taps, W. Hart. Ramsgate. 
12, 367. ENGINE CYLINDERS, A. Bates and J. C. John- 
son, Nottingham. 
12, 363. asmeauae Tires, E. H. Seddon, Manchester. 
12/369. Tramway Lings, 8. Wrigley, Oldham. 
12,370. Huvess for Jewgt Case Lips, C. W. Cheney, 
Birming! 
APPARATUS for Conveyine Prpgs, R. Wragg, 


Derby. 

12,372. Tannrnc Hipgs and Skins, P. and E. Bez, 
London. 

12,373. Apparatus for BenpING G. W. Green, 


Derby. 

12,374. Pneumatic Tires, J. O. Dale and P. Stanbury, 

Birmingham. 

12,375. Signs, SiGNBoaRDs, and Lerrerinc, M. B. 
Smith, Liverpool. 

12,376. Matcusox, J. R. Hands, Liverpool. 

12;377. SgpaRaToR and Steam Trap, A. Bolton, Man- 


ester. 

for Hats, D. and H. Marks, Man- 
ches’ 

Carrisers, G. F. Waterfall and C. 

e 

12,330. Dossizs of Looms, J. Ward and J. Ward, jun., 
Halifax. 

12,381. VenTILaTINc Pouttrry Houses, G. Huxley, 
Birmingam. 

12, gt Dritiinc Apparatus, G. F. Campbell and 8. 

Isherwood, Liverpool. 
12, 333. Macuingry for MakrNa Bricks, E. R. Sutcliffe, 


12,384. VaRiaBLe Drivine Gear, C. G. Garrard, 
London. 
12.385. Drivinc Gear for C. G. Garrard, 


mdon. 
12,385. Music Lear TorneRr, J. J. Hodgson, London. 
12 387. Coa Bunxgrs, G. H. Dunn, Glasgow. 
ne. nae Yarns, J. Keith and W. W. Wardle, 


12, 8D Donenia Yarns, J. Keith and W. W. Wardle, 


12,390. Carrizrs for BaNpo.igrs, P. A. 
Martin, Birmingham. 

12,391. Borris, G. A. Melley, Birmingham. 

J. C. Macalester, 

12,393. TRAWLER’s Ganoways, A. Lindsay and J. G. 
Carverhill, Sunderland. 

12,394. BALL — C. Marter and J. F. Butter- 
worth, Mancheste: 

12,395. STANCHION, G. E. Casebourne and A. L. Robin- 
son.—{T. Bredsdorf, Germany. ) 

12,396. Vent Pros, W. J. M 

12,397. Device for Music Lear TURNING, C. Reekie, 


ndon. 
12 398. Drawinc and Megasvurinc Instrument, T. 
Shone, London. 
12,399. Brescuinc Straps for Horsgs, J. Young, Bir- 


12,400. ELectric Car J. Liddle.—(Laciede Car 
Company, United States ) 

12,401. Tram Brake, J. M. Hewitt and W. G. Rhodes, 
Manchester. 

12,402. fur Rattway Wacons, A. Fairhurst, 


anches 
Bonpinc Rat Jornts, J. 8. Holme, Liver- 


poo! 

12,404. Toot or Cutrer Fesp, F. E. Whitham, 
London. 

12,405. Sgparatinc Dust from Cuarr, T. W. Abbott, 


ndon. 

12,406. FrREE- CiutcHes, W. J. Dossetter, 
London. 

12,407. Sicnats for Motor Cars, &c., T. H. Gill, 
London. 

12,408. Static Rectirrers, T. B. Kinraide, London. 

12,409. Ri Brags, E. C. G. Bromhead, Leyton- 
stone, Essex. 

12,410. Wrxpow Garpgn, F. Rings, London. 

12 411. METALLURGICAL Furnacgs, C. B. Burdon.—(A. 
Frey, France.) 

12,412. APPLIANCE for Games, H. Fict«her, 
London. 


12,413. Maxine INCANDE3CENT Mantis, G. Buhlmann, 
ndon. 
12, Distrisutors, T. G. Sargeant, 


12,415. Latent Heart of Stream, O. P. Oster- 
gren, London. 
12,416. VaRIABLE-THROW Excentric, D. Edwards, 


ndon. 
12,417. HiaH-pressurE Steam Boivers, J. E. Cohen, 


on. 
12,418. Stegve Guarp for Pauetrrss, T. A. Brown, 
London. 
12,419. Gainpinc Macutnzs, W. H. Lock, W. J. Lewis, 
J. 8. Myles, and C. W. Pashley, London. 
12,420. Waps for Ssor Carrrivess, J. Pinfold, 


arwick. 
12,421. UnEemicaL Compounps, H. E. Newton.—(The 
Farbenfubriken vormals Friedrich Bayer and Co , Ger- 


many.) 
12,422. SHarrina, J. Strange and J. Sander, 
London 


12, 423, COLLAPSIBLE Tapes, A. Ecker and the Firm 
* Bohmer and Uv., Gesellschaft mit Beschriinkter 
Haftung,” London. 

12,424. Fovussine PHotocrapHic Cameras, A. L. 
Adams, London. 

12,425, ReraicEsation, M. Sommer, London. 

12,426. CarRRyING-orF TaBLEs for MeraL PLatss, H. 
J. Haddan —({The American Tin Piate Company, 
Onited States.) 

12,427. Converors for Macuines, H. J. 
— American Tin Plate Company, United 

‘ates 
12,428. Feepinc Apparatus for Trxntnc MacHINgs, 
. J. Haddan.—{The American Tin Plate Company, 
ODnited States.) 

12,429. Poatine Macuinges, H. J. Haddan.—(The 
American Tin Plate Company, United States.) 

12,430. Stream Borger Furnaces, F. J. Manney, 


ion. 

12,431. Locomotive Toys, D. P. Clark, London. 

12,432. Reautatine the Surpiy of Gas, W. Hooker, 
London. 

12,433. Draivinc Gear for Cycies, W., F. T., and G. 
H. Giles, and T. E. Mansfield, London. 

12,434. MACHINERY for STACKING Hay, C. Cottis, 
London. 

12,435. Macnines for Matcuegs, A. M. Clark. 
aoe Match Company (Incorporated), United 

12,436, ConstrucTionaL Ironwork, H. D. Stevens, 
London. 

12,437. Hasps fur Locks, C. H. Demuth, London. 

12/438. CONNECTING UYCLE WHEELS to Frames, C. 
Mitchell, London. 

for Maxine Piius, &c., A. W. Ball, 


mdon, 
12,440. ConrnucaTED Merat Srructurss, I. Dixon, 
Liverpool. 
Metat Srrvucturss, I. Dixon, 
ve 
12,442. Apparatus for Liquips, H. E. 
Dolphin, Liverpool. 
12,443. Lirg-cuarps, A. W. Mansbridge and R. 
Edwards, Live 
12,444. Moppinc Apparatus, H. A. Hayden and H. 
ledrichs, Liverpool. 
12,445. Linotype Macuings, W. P. Thompson.—{J. 2. 
Rogers, United States.) 
12,446. Apraratus for Dryine Boots, P. Burchardt, 
London. 
12,447. CENTRIFUGAL ApPaRaTus, A. Holland, London. 
12,448. Spanners, W. H. Wakfer, W. M. Treglown, 
sen., G. H. Treglown, and W. M. Treglown, jun., 
London. 
12,449. STALLIC ts for VenicLEs, E. McConville, 
mdon. 
12,450. for Sprrit Botries, A. Barker, 
London. 
12,451. Furnaces, W. Lawrence, London. 
12) 452. Decorations, E. E. Tabouret, London. 
12, 458. Tire for Motor Cars, The ‘Albany Manufac- 
uring Company and F. Lamplough, London. 
12, Mecnanism, C. H. Muller and C. 
Herzog, London. 
12,455. CoTtinc Macutygs, A. J. Boult.—(Jnited Shoe 
"Machinery Company, United States. 
12, fur ELEcTRIC TRacTION, J. G. Lister, 


12, Pins, F. Easom and Humber, Limited, 


12,458. Power Transmission Gear, R. J. White and 
W. McAllister, London. 

12,459. Croar WRAPPER Curtinc Macuings, N. Du 
Bral, London. 

12,460. Screw Taps, H. W. A. Fette, London. 

12,461. Groove Cotrsers, H. W. A. Fette, London. 

12,462. Hurricane Lanterns, J. Hinks and Son, 
Limited, and H. D. Hinks, London. 

12,463. Apparatus for Carvine Foop, W. Hartmann, 


mdon. 
12,464. Supportine Rivetinc Toots, J. E. Howard, 


ion. 

12,465. Arrixinc the Hanpies of Brooms, J. Guise, 
London. 

12,466. Derivinc Continuous CURRENT from ALTER- 
NATING CURRENT, Siemens Bros. and Co., Limited. 
—(Siemens and Halske Actien Gesellschaft, Germany.) 

— Ars, O. Imray.—{(J. Tambour, F. Neuter, 

nd C. Colbert, Austria.) 

12,468. Trovex for Capiz, A. H. Howard, 
London. 

12,469. CURRENT TRANSFORMER, B. J. Berthelon, 
London. 

12,470. DentaL Puiates, A. M. Lorenz, 

on. 
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12,471. Presgrvinc Fisu, J. 8. E. de Vesian, Steven- 
age, Herts. 

12,472. CupBoarp Tury, E. A. Allen and G. E. Carter, 
Birmin gham. 

12,473. Seman, C. A. Hayes, Cork. 

474. Disencacina Covupiines, J. Turnbull, 
Dundee. 

12,475. Taps, J. Willoughby, Plymouth. 

12; 476. Finisoinc Linen Fapaics, T. Pickles, Man- 
chester. 

12,477. for Burninc Rerusg, H. Guthrie, 


ester. 
12478. ‘Feremes for Lames, J. C. Beattie, Birming- 


m. 

12,479. Topacco Cutrer, A. MacFadzean, Glasgow. 

12,480. Cycizs, C. Binks, Nottingham. 

12,481. Pyxumatic Ting Srrinos, G. 8. P. Buchanan, 
Glasgow, 


12,482. Compuvep Vent and Tap, J. W. Taylor, Bir- 


12,438. STEEL Incors, F. Billing and J. G. Inshaw, 
Birmipgham. 
12,484. Txamcars, J. Bowmer, Manchester. 
12,485. Borina Currers, J. Kinley and Fisher, 
Manchester. 
12,486. AMUSEMENT Macuing, A. Forbes, Glasgow. 
12,487. Woven Hose Pipss, Xc., J. J. Southam, Man- 
UNscREWABLE Screw, G. I. Randall and P. O. 
ine, Bristol. 
12,489. Rimmep Wests and Discs, E. Williams, 


ndon, 
12,490. AcETYLENE Gas GENERATOR, G. Kerr, jun., 


12,491. [Seixpuss for Rovinc Frames, A Lees and 
Limited, and R. ee jun., Manchester. 
12 492. Brcycue Brakg, F. Berry, "Burseough, Orms- 


kirk. 
Ciutcuss, W. Bown and H. Green, Birming- 
12,494. Hancivc CHANDELIERS and Coronas, A. Fric, 


ndon. 
12,495. by Execraicirty, L. Friinckel and R. R. 
r, London. 
12, Firowers &c., for Taste 8. 8. Levy, 
mdon. 
12,497. Tennis Rackets, P. C. Lawless, Wimbledon. 
12,493. Scavencinc Apparatus, F, J, Scott, 


London. 
Ciosinc Cap for Umpretias, F. Deckert, 


12,500. AcEnt, F. W. Martino, London. 

12,501. CoLLapsIBLE Sgats, A. A. Bolton, Londvn. 

12,502, Cookinc and MIXING Evas, A. H. Baldwin, 
London. 

12,503. Compinep Skirt, BLousg, and Bett 
B.A Stewart, Nottingham. 

12,504. the Frame of a Marcu, E. Miall, 


12,505. en Prauytinc, W. A. Lawton and W. 
Matthews, London. 

12,506. Corrixn Hanpiks, Ingall, Parsons, Clive, and 
Co., Limited, and W. Wardell, London. 

12,507. THERMOMETERs for use of Bruwars, W. Reeves, 


London, 

12,508. Derivine Contrxvous Current from a Source 
of ALTERNATING CCRRENT, Siemens Bros. and 
Limited.—(Siemens and Halske Actien Geacllachaft, 
Germany.) 

12,509. Derivine Continvous CuRRENT from a SouRcE 
of ALTERNATING CURRENT, Siemens Bros. and Co, 
Limited.—{Siemens and Halske actien Gesellachast, 
Germany.) 

12,510. ManuracturE of a HyprosuLpuits, O. Imray. 
—(Farbwerke vormals Meister, Lucius, and Briining, 
Germany.) 

12,511. Hoigs in Backs, C. E. 
Flemming, London. 

12,512. PHorograpnic Cameras, A. J. Boult.—(Société 
Prieur and Dubois, France.) 

12,518. Buastisc Mera, CarTripess, H. and H. 
Tirmann, London. 

12, Srornacz Batrsries, J. C. and G. Fuller, 


Boor Sotes and D. W. Nightingale, 
mdon, 
12,516. Reversiste Bows or Tiss, W. H. Hawkins, 


mdon. 
12,517. Hot-ain Appiiances, &c., T. A. Appleing, 
London. 
12,518. Apparatus for SyncHRoNIsING CLocss, A. B. 
W ebber and the Standard Time Company, Limited, 


London. 
SPINNING and Twistine Frames, J. A. A. Imbs, 
m. 
12,520. SuHaprinc Borroms of C. Boucher, 
London. 


12,521. Gas Burners, G. F. Law, London. 

12,522. Facititatina the of Coins from 
Macuiygs, K. Rotherham, J. Jackson, and W. John- 
son, London. 

12,528. WooL-wasHine Macurvery, W. P. Thompson. 
—(La Société A, Motte et Cie., France ) 

12,524. Support for Lamp SHapges, P. P. Adolph, 
London, 

12,525. TseTu, H. Friedland, London. 

12,526. Picture Frames or Mounts, C. E. A. Esse, 


verpoul, 
12,527. AMBULANCE Stretcugers, W. Harrison, Liver- 
poo! 
12,528. Spee Gear for Cycizs, M. 8. Macbeth, 
Live 
12,529. CrrcurT - cLosinc Devicz, &c., H. Dahl, 
Lond 


ion. 
12,530. Automatic Rotary Srgep Inpicator, H. Dahl, 
London. 
12,581. Tenminau for Pyeumatic Carrizrs, H. Bitner, 
London. 
12,532. Gas Puririgrs, H. 8. Smith-Rewse and T. 
Coates, London. 
12,588. Pumps, F. Edwards, London. 
12,534. Surrt, L. G. Bayly, London. 
12) 585. Tricorrs, W. B. G. Hee, London. 
12,586. Bucket Conveyors, J Hoshor and T. E. 
Platt, London. 
_, Hoist1xe Booms, J. C. Hoshor and T. E. Platt, 
ndon. 
12,538. Documxnt Fire, J. L. Dean, London. 
12,539. Tanninc Apparatus, F. L. Demantké and L. 
entey, London. 
12,540. Printinc Fasrics, R. B. Ransford.—(L. Cas- 
sella and Co., ) 
12,541. Brnpers, F. W. Briggs, London. 
12; 542. Lamp SHADE, W. ALS. Benson, London. 
12, 543. Steam Turpines, A. C. E. Rateau and 8. 
Sautter, Harlé, et Cie, London. 
12,544. InpEx for Leperrs, G. C. Shepherd, London. 
Fiax, T. F. Mackie and G. Shaw, 
fast. 
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12,546. Macuinery for Coverinc Carppoarp, G. F. 


Priestley, London. 
12,547. a Macuines, J. MacGregor and A. 


12,548. Truck Covp.ine, J. Carpenter, 
Southampton. 

12,549. Boots, T. Laycock, Wellinborough. 

Pygumatic Sappie for Horses, W. Houston, 


iw. 
— Trouieys for Evectric Tramcars, R. Wylie, 


Ww. 
12,552. Arc Lamps, Crompton and Co., Limited 
A. J. Hodgson, and J, W. Ewart, Chelmsford. 
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12,553. Harness Cuarn, H. Gerrard, Manchester. 

121554. Frese AIR Intets, G. F. Copson and W, 
“Barnes, Birmingham. 

12,555. Sears for 'RAMCARS, J. McFadyen and H. T, 
Sharp, Glasgow 

12,556. Orn DELIVERY Pires, J. T, Williamson, Gates. 


head. 

12,557, Horsgsnogs, J. R. Walker and J. Boothman, 
Leeds. 

12,558. T. Harris, Bristol. 

121559. Tennis Baits, H. O. and J. O. Roberts, 


Gloucester. 
12, &c., E. F. Leeds, New York, 


SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 


668,474. Core Bar, G. H. Adam, Home City, Ohio, 
Filed July 12th, 1900 

Claim.—(1) A core bar suing of longitudinal 
sections, all of said sections having interior lugs pro- 
vided with cam slots of the same shape, all of said 
slots having a short inner extension parallel to the 
axis of the core bar, a central operating rod having 
forked radial arms embracing said lugs and carrying 
rollers working in said slots, whereby the core cor 
sections have each an equal movement in expansion 


and contraction mph nd core bar, and are set when ex- 

panded, togeth t means for locking 
said sections pavborn' substantially as specified. (z) 
A core bar, of sections having 
interior lugs quevide cam slots, said slots 
having inner pat ll parallel to the axis of the 
core bar, a central operating rod having radial arms, 
rollers carried by said arms and working in said slots, 

locking lugs forming a part of said sections, and a 
penne Ae locking dise engaging said lugs to keep the 
core bar expanded, substantially as specified. 


668,855. Motor, J. F. W. Koetter, St. Lovis, Mo.— 
Filed December 5th, 1898, 

Claim.—A motor, comprising a casing, a removable 
frame mounted in said casing and having integral 
trunnion bearings 10 and crank shaft bearings 8, an 
air-tight casing, an inte: nal ap formed on the insid: 

said casing, a tube rotatably arranged in the bottom 
of said casing, trunnions rotatably arranged in said 


bearings, cylinders integral with said trunnions, 
pistons operating in each end of each of said cylinders, 
piston-rods for said pistons, the end of each piston- 
rod being connected to the next adjacent piston-rod, 
crank shafts mounted in said crank shaft bearings and 
to which the ends of the piston-rods are connected, 
pinions fixed upon said crank shafts and meshing 
with said in gear, and means whereby flui 

under pressure is introduced between the two pistons 
of each cylinder, subst ly as sp 


954. ExpLosion Enorng, C. E. Dawson, Chiswick, 
England.— Filed September 21st, 1900. 

Claim.—In internal combustion engines an auto- 
matically-acting water jacket supplying and r ting 
pump, comprising a flexible ——— ied dia- 
phragm subject to the pressure of the explosive charge 


or to the exhaust gases on one side and on its other 
side acting oe the cooling water of the cylinder 
= acket, in combination with a differential check valve 

tween the engine cylinder and the flexible diaphragm 
and automatic non-return water-controlling valves 
substantially as described. 
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